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AUTOMATIC TELEPHONE EXCHANGE

 Application filed September 29, 1928, Serial No. 309,175,

This invention relates to telephone ex-

change systems and particularly to those sys-

tems wherein mechanical switching appara- -

tus 1s employed in the establishment of con-
nections between subscribers’ lines terminat-
Ing 1n manual offices of the exchange area

and subscribers’ lines terminating in machine

switching offices of the same area.

The invention has for its object the simpli-

fication of apparatus necessary for the estab-
lishment of such connections and the in-

creased economy in the first cost and main-

tenance thereof. . L _
~ In exchange areas which are being changed

through the installation of machine switching

apparatus to operate on a full mechanical

basis rather than on a strictly manual basis,
1t 1s desirable that provision be made for the

extension of calls originated in & manual office
of the exchange to any of the outlying auto-
matic ofiices through the control of the selec-
tor switches in the called automatic office,

by mechanism located at the calling manual

of

ce. As the exchange area becomes more

nearly full mechanical through the changing
of a greater number of the manual offices to

automatic offices, the need for such control

~equuipinent for the remaining manual offices

30

35

40

45

becomes more essential. By this plan the
operator who first answers the call is enabled
to establish the interoffice connection which
leads to a distant automatic office without as-

sistance, the entire operation of the switches
at the distant automatic office being ocov-

ernecd by mechanism at the originating office
controlled by the answering operator there-
n 7 . _

vention was developed to attain the same re-
sults as have been heretofore attained in the

employment of circuits of the type disclosed
1n this patent with simpler apparatus and

with greater economy.

~ This has been accomplished satisfactorily
11 the past by circuits of the type shown, for
example, 1n Patent 1,513,362, issued QOcto-
ber 28, 1924 to L. M. Allen. The present in-

- In accordance with the present invention,
one embodimnt of which has been disclosed

herein, by way of example, each manual

office is provided with a plarality of opera-
tors’ positions, each of which has access to

a plurality of groups of outgoing trunks,
one group leading to each of the automatic

offices of the exchange area. Each position

1s further equipped with a sender controlling

key board, a set of off

1ce keys and office code-

- Tl 'y . .
i 5 i - s ™
h '__-'. k : . ‘. ) ;

50

ad

register relays, and a set of relay registers

and indicating lamps for trunk identifica-

tion purposes. In order that an idle sender

common to all operators’ positions may be
taken for use to extend a call and asso-
ciated with the key board and registers of

60

the operator’s position concerned, each sender

is provided with two step-by-step position
finders individual thereto which mutually

“hunt for and associate a calling operator’s

position therewith. In order that the se-

lected sender may become associated with
an 1dle trunk to the desired automatic office,
‘each sender is associated with a £

switch individual thereto which in turn has

access either directly or through second se- -

lector switches to all of the trunks in the
tending to the several

different groups ex
automatic offices. R
In the operation of the system, the operator

65

70

rst selector

who answers an incoming call at the originat- -

- ing manual office first depresses an office key
at her position corresponding to the office in

which the desired line terminates and thereby

80

causes the position finder switch associated
with an 1dle sender to hunt for her position -

and to associate her position apparatus with

such sender, and causes the registration of the

office code designation of the desired line on
the oflice code register relays of her position.

~She may then depress keys in her keyboard

to register on the numerical registers of the

90
sender the numerical designation of the de-
sired line. The tens designation of the office

cocle 1s then transferred to a code register



3D

" in the sender and, assuming that both first
“and second selectors are to be used, the first
selector switch is set under sender contrd m

tn

19

| mterm

accordance therewith, and thereupon hunts

for an 1dle second selector to further extend

the connection from the sender to the desired
ce trunk group. Therea,fter the units

designation of the office code is tmnsfened

to the code register of the sender which is

now instrumental in setting the second f

selector switch Whnreby a group of trunks to

the desired office 1is Selected The second

. selector 1s oper ated further in hunting move-

ments to find a sub-group of trunks to the

desired office and an. 1dle link in the selected
- sub-group.

Such selective: movements being
registered 1n the sender, which in turn con-

trols the sett ting of the trunk number 1ncli-

cating relays of the position apparatus to 1n-

dicate to the operator the number of the'
- selected outgoing trunk. -

If the trunk group to the Jesn e office ter-

“minates in a terminal bank of the first

9
ot

selector, such

- _trunks

~ the indicated trunk and her romtmn appara-
The sender

~then proceeds to operatﬂ the selector switches

- 80

L

The o'perator then plugs into the jack of
tus is freed for another call.

in the selected automatic office in achordum

with the numerical designation reg 15%61“6(1 on.
the 1*emsters thereof n the Well Lnown -_

ma,nner
Reierrmcr t0 the dmwmﬂ's I‘ws 1 to 10

“1nclusive, arranged in accordance with the

o diagram of Fig. 12, disclose so much-of a tele-
' phone system emoodylng the principles of

44

this inventlon as1s necessary to a comprehen-'

 give understaﬂdmg thereot.

. 0pemt01"

s
i

. t1011 shown 1n Fig. 1

CCn
. W

ing to distant dial switching offices.

Fig. 1 snows one of a plurahty of answermg -
positions of a manual office pro-
vided with cord circuits for extending sub-

utgo-
One of
these outgoing trunks te*r'mumtmo' m a dial
SWltehmg ofﬁce is 1llustrated in this figure.
TFig. 2 shows a set of numerical Leys one

fice trunks

Scrlbers lines over 1nter-o

0. office key, a portion of the office code regis-

ters, and control relays of the operator’s p081-
“Ifig. 3 shows.a

7 and 8 for associating the operator’s p081t10n

equipment of Figs. 2 and 4 with such sender.
_ Pw‘ 4 shows a trunk number mchcatmo-_
eqmpment individual to the operator’s posi-

tion of Fig. 1 for indicating to the operator

. the number of the inter- office trunk over

which a connection to the desrred dial switch-

-~ ing office is to be extended and also shows 2

group of transfer relays.

Fi 1gs. 5,6, 7 and 8 tqhen tovether show one

first selector only is controlled
5 by the se*ldﬂr to extend a connection from the
sender to an idle trunk of such group of

palr of position ﬁndef
qwzttches individual to the sender of If1gs. 5, 6,

1,767,960

of a plumhty of register senders avaﬂa,ble
for the use of all operators’ positions of one

manual office.
gswitches of the senf‘ler
relays. Fig. 7
tering the numurlual digits of wanted line

Tig. 6

Fig. 5 shows two steering
Shows control

shows relay registers for regis- -

numbels and Hig, 8 shows control and count- .

1ng relays for seutmo the switches of the dlal |

---.‘:J‘,_..-.:F o
swuchme oﬁce under the control of the regis-
torg of B I‘ 1. 1, counting relays for controlhnfr

the 5,ettmﬂ of the mek number mdlcatmﬂi_
ce code reﬂ‘lster-_-- |

eq mpment of If1g. 4, and oi
rela,ys

Tig.

r_'l

9 shows a 1"st

of second selectors for connectmn’ a selected

sender with an idle trunk extendmf“ to a de-

sired dial switching office. _
fig. 11 shows dmorammatlcally the ar-

rangement of start cir cuits for a plvrahty of

Hig. 12 1s a diagram shawmg
tion to each other. |

The selector switches 123 and 124 dlawram-
matically illustrated in Fig. 1 and located in

the distant dial switching office 122 are of the
well-known power driven type, such as are

shown 1n the patent to E. B. Cralt and J. N
Reynolds No. 1,223,396, granted January 5
19 15 More p artmulaﬂy, they are of the spe—-

the patent to F. A. Stearn and F. J. Scudder
No. 1,395,977, oranted \Tovember 1, 1921
"""he ::LC@L]_T.}“ switches H00 and 550 of M. 5
are of the ro tary single motion step-by- step

e]ector 11161?1{111&1 to____'
the sender and Fig 10 shows one of a plurality

85

§ p,.;ms of position finders, such ag the pair
~shown mn fig. 3. -
how the

various figures shomd be arrwnoed with rela-'

95

cific type fully disclosed and described 1n

160 -

type driven by stepping magnets from termi-

nal to terminal and so ar“anwed that the =

~ brushes are moved forward to The next set of

105

terminals upon the deenergization of the cor-

responding stepping maonet

The selector switches of Figs. 9 and 10 and'
3 are of
‘the step-by-step type having both a vertical
and a Totary motion. ‘Tach switch is- pro-_

the position finder switches of Hig.

vided with a pair of brush s sets and corre
sponding banks of terminals. More specifi-

g

cally, these switches are of the type disclosed
in Patent Wo. 1,700,466, gra

Carpenter Jan. 29 1929,

The operator’s pomtwn eqmpmem qhown '

ted to VV W.

110

115

in Fig 2 comprises a set of ten non-locking

digit lmys 211 upon which the operator may

write up the numerical digits of wanted line
a plurality of office lreys only one 6f

numbers
whicl 200 hfts been illustrated and two. OTOUPS

of office code relays, only one relay of each
- Asmany oifice .,

oroup having been disclosed.

keysare prowded at each position as there are
dial SWltChlIlG offices in the ‘exchange area to

- Each - :

which the manual office has access.
~ such group of code register relays comprises

elnht rela,ys only the fr.s_t of each g oup ha,v-

120

125

130
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ing been disclosed, the register relays of one

oroup register the tens code letter of an office

designation, and the relays of the other group
register the units code letter.
terconnections with the office keys it is possi-
ble by the depression of a smnle key to reg-

1ster the first two letters of any office desw—-

nation. For example, as will be hereina fter'
more fuhy described, the depression of key

200 registers the oﬁce code CA. for the ofiice

CAnal on the tens register relay 202 and on

the units register relay 201.
It 1s beheved that the invention will be best

understood from a detailed explanation of

the manner in which a connection may be es-

tablished. To this end it Wlll be assumed

that the subscriber of line 100 in the manual
office wmhes to converse with the subscmbel
of line 125 1 a distant dial SWltChlnﬂ office
i22. Upon removing his receiver irom the
switchhook, the callmo subscrlber completes

‘a circuit for the enﬂrmzatwn of line relay
104, which in turn causes the illumination of

1&11’113 105. "The operator upon observing the

illumination of lamp 105 answers by i inserting

the plug 102 of one of her cord circuits in the
jack 101. The insertion of the plug

102 and ack 101, winding o_f relay 103 to
oround. Relay 103 opemtes and severs the
circuit of relay 104 which causes the line lamp
105 to become extinguished. The receiver
being off the switchhook the insertion of the
plug in the jack also completes a circuit fmm

bﬁttery through the lower left winding of
repeating coil 109 the winding of relay 110 _

rings ot plug 102 and Jack 101 over the loo-p
of the line, returning over the tips of jack 101
and plug 102, upper lett winding of repeating
coil 109 to ground. Relay 11 0 operates in
this circuit and closes a circuit from battery

through its contact, resistance 108, resistance
106, thence over the path premously traced

uhrouga the winding of relay 108 to ground.
This Iatter circuit shunts phe lamp 107 caus-

ing the same to remain extinguished. The

operator next depresses the listening key 112
connecting her headset into conversatmnql
relation with the calling line and ascertains
the wishes of the calling subscriber.

Upon learning that he wishes to "talk with
a subscriber at a distant office 1922, the ‘ope*"a*
tor depresses the office key 200 of Fi fig. 2,
which key corresponds to such distant office.

be assumed that the wanted Iine number is

CAnal 3981 and that therefore upon the de-

pression of lzey 200, the No. 2 units code reg-
ister relay 201 is OPGT&LEd over a circuit ex-

tending from battery through the left wind-
ng of 161"1,}? 201, the left contact of ] key 2060

to ﬂ'round at the right back contact of 1'elay.
203 and that the tens code register relay 202

18 operated  over a ClI'CU_.l‘_t from - battery

By suitable in-

register

released.

in the
]ack completes 4 circuit from batter throufm._
the lamp 107, resistance 106, Sleeves of plug

_ lays o1 the posnﬁmn

throuoh the winding of I'ela 204 the left |

back contact of relay 203, the rwht winding

0]: relay 202 to ground at the 1’*1011't contact.
of key 200. Relays 201 and 202 both energize,

010511143 a mutual locking circuit for each_
other extending from b%‘te ry, throtugh the

right windinge and inner right contact of re-

lay 201, the left winding and mner left con-
tact of re elay 202 to ﬂround at the inner left

back contact of rel case relay 205.

tay 203 does not operate 1m this Aockmﬂ* Cir-
cuit until the key 200 is released.

bs_m fem*}?s 201 and 202 and of all othe}

relays of the position to prevent 1n-
terference with a call should the operator de-
press another office key before a call has
been completed and her position equipment

circu

R

cirenits Tor the umnsfer of the office code
number to the sender as Wlﬂ be helem%fter
deseribed. -

Associat? on of an idle sender with t?w Opefr
| ator’s poszézon

f or relay 206 eatendmcr from battery
.

r}*rfz'

lefb contact of relcuy 201 9, circuit for
remy 208 extending from battery through

the winding t}*e“eoi OVer mhe inner right con- -
“tact of 1ﬂla, 07 to Gl‘Oﬁﬂd at the outer left

contact of 1"'elay 201, aﬂd a circuit for lamp
209
lamp, the back coqt ot of relay 210, The left
back contact of relay 207 to O‘rovnd at the

outer left contact of 1"@1%7 201. - Lamp 209
208
upon energizing connects the contacts of the
keys of Ley set 211 over conductor 220 to bat-
tery. through the right winding of relay 210.
Should the opemtor prenmturely depress a

burns steadily at this time and rehy

key of the key set, that is, while the lamp

209 1s burning Steadﬂy uenotmﬂ that a send- -
‘er has not j,ret heen associated with her posi-

tion equipment, relay 210 will operate, lock-

1ng over 1ts lett win Jmﬁ* and the outer right

ba

contact of release. rﬂlfw 205 to O'rmmd

- at the outer left contact of relay 201 The
For the purposes of this description it will

connecs hmp 209 from steady ground and

connect it to intermittent ground through
the fast interrupter 221, wheleby the lﬁmp '_?
will flicker as a signal that the operator
“should release her pomtlon and start the call
over.

She may do this by depressing re-

Rela}-
204 operates in the operating circuit of relay
4202 and locks through the winding of relay
203, the front cantact oT rela,y 204 to oround
&t the outer left contact of relay 201, Dt re-

.G?

The code register relays prepare

lay 201 Upon energizing. establlshes a

extending from battery through said

S

39
Upon the -

release of ey 200, reia,y 203 energizes open-
ng fu, its back contacts the 1111‘01:11 operating

!

k *10 Wmduw ot 1"61%}7 206 the outer

100

105

110

220
operation_ of relay 210 will at this t1me clis- -

lease key 222 thereby operating release reT Ay

205 which, in turn, releases all operated re-
Relay 208. , upon opera,t-'

e ] I3 .

—
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|

10

S oroups oi ten pOglt“lOI‘B each.
~group of ten positions has common \ thereto a |
oroup start relay 228, In Fig. 11 the indi-
5 vidual start rel.@ys 206 and 906’

S md
e |

ing, also dissociates the ] _L{ey contacts of key

set 211 from. conduetors 223 to 226, 11’1(3111‘-11?’63

extending to the position finders of F ig. 3.

Relay 206 upon operating, at its lﬂit con-

“tact prepares. an operating circuit for the
- CUut-0
and at its right contact estabhshes an cbvi-
ous circuit for the group relay 228.
| 'ferrmﬂ‘ to Fig. 11 it will be. J:lott_,.d that pro-

VISION 1S made for 100 operators’ posmoﬂs,-

i relay 207 extending “to conductor 227

By

re-

said posﬁmns being - svbdlwdad into ten
"-r‘\r-I
4r;101ﬂHL -

'l.l..n._.f

relays 207 and 207 of the first and tenth po-
sitions of the first sub-group and the indi-

R
i

~much as 1t 1s necesary io
trol conductors from Me ope‘fawl 'S *:)0,31‘131011_ _

-'1'ela 3 2072 and 207°

vidual start relays 206

myg 228 and 228" have been 1linst 1”11;{3{1 ]Lnél*'“—-

6‘*’5&11:'"11 ale
equipment to a sencer and as a line fmdd" oy
ot the type emrloyed is provided with but
six brushes, 1t is necessary to provide two line

~ finders, arlanﬂﬂd to operaw in parailel, 1n-

ﬂt.}

uch DO-
..mh 68

d1“v1dual to each sender. A pair of s
sition rﬂ':n.ders individunal to a sencer

shown in Figs. 5 to 8, inclusive, is D?‘O“"Tlﬂed'
for normully serving each oy
- sitions, but the start circuits are so arranged,

oup of ten po-

as ShOWIl in Fig. 11, that a pair of nnﬂms

5 individual to any idle sender may be made

available to serve any cne of the 100 posi-

. :thIlS
pair of such finders 1s dlsclosed for nerm*ﬂly

49 D

Wit
e |

and 824 apd brushes 325 to 300, nelusive. .

- Kig. 3

-803 commutator brush
'and 310, inclusive, and the other of the pair

ment of Hig,
‘that the pair of finders novnmhy allotted
for serving such sub-group is idle, a circuit

Referring to Fie. 8 in which one

tﬁﬂwmo the group oi nositions in which the
tmn of T 19. 2 is located, one finder of the

) pau‘ is disclosed above the dot and dash line
~having rotary magnet 300, vertical magnet

301, release maﬂnef 302, off-normal contact
Oé and brushes oG5

lS dlsclosed below the dot and dash line hav-

g rotary magnet 320, vertical magnet 3821,

release mfwnet 322, off-no: mal contacts 82

ﬁnder

‘When, tllerez‘ore, the o*roup're}a,y 298 of‘

the gub- ﬂroug in which the position equip-

2 1s located operates, assuming

15 eyteﬁf;ed from bauerv thr ugh the wind-

: ing of relay 311, the male- before-break con-

tor 314
B 161‘1'” 312. "Rel iay 22

f -"L“cts of relay 012 transfer key 344, conduc-

~ tor 813, the left conta,cts of relay 9228, conduc-
the lett back com:ﬂ.eu oL

to gro ound a
ts outer rignt con-
tact dlSO Cconnects - 0‘1’*01111(1 over 4 conduct,or

such as 315, to place 2 Galhnﬂ' potentlal on

purpose tc be later explained.
and cut-off

_and 2062 and cut-off’
of the 91st and 106th

3 pOSlthﬂS in the tenth sub- group of positions
.tooeuher with their correspending group re-

tact of relay 831.-

en Con-~

1,767,960 '

the commutator of the upper posﬂ;lon ﬁnder |
‘of each pair corresponding to the bank level
thereof 1n whlch the sub-group of positions
appear and at its 1nner right front contact
connects ground to conductor 316 for oper-

~ating _;he common relay 317. Relay 817 en-
- ergizes, n tvf_u.a operating the common relay

I

318 in a circuit extending to ground at the
back contacts of all relays s similar to relay 312

of line finder pairs that are at the time 1dle.

Relay éi , upon opemtm furnishes lock-
g ba

finder pair CoTTes ponding to relay 312 for a
upon oparating, establishes a circuit for rela

winding thereof the back comftcts of 111&0'-
?1eu._J:o.JO and e:}Olj the front contact of relay

311 to ground at the outer right bac]-_{ con-
Relay 319 operates in this -

cirenit and locks from -battery through its

right winding and inner right contact, over
the back contacts of magnets 320 and 821 the
319 to

outer left alternate contact of relay
ground at the outer right back contact of re-
iav 331, At its outer rloht contact relay 319

~»

13? for the reiay of each position

Relay 811,
ay 80
319 extending 1 om battery through the right

00

ﬂsiﬁbflaii oS g clreuit for vertical magnet 301

of the upper hinder extendin’g from battery,

winding of magnet 301, the rwht back con-
tact of ‘relmr 33’2 to Grovnd at the outer right

contact of Ielay 319 and at its 1nner Teft
contact esmbhs‘qes a circuit for magnet 321

xtending from battery, through stich mag-
net, the Teft back contact of I'el"l,y
eround at the inner left contact of relay 319.

Iiaﬂnetq 301 and 321 both energize, magnet

95

302 to |

100

aOl opening the 1111’51:511 en&rmzmc}' Cire ult of

relay 319 and magnet 321 opening o the lock-
ing circult theieof When therefore both

vertical magnets are completely energized
and the f'nder shafts have been advanced
verticall ty one step, relay 319 releases, in turn

opening the cpe 1.;1t1n0 011 cutts of magnets 301_
.canr{ 991 | | ' |

1t will be assumed that the ca,lhnﬂ oner.:z-

tor’s pos:[tmD terminatesin the first bank level
of each of these finders and that
when the finders have been Stegped to this
level, ground potential placed upon commu-

The relays shown in the dotted 1ectanﬂle of tator termmai 333 by the group relay 228

are common to all pairs of position

“therefore

will be encountered by the commutator

brush 804 and a circuit will be completed

therefrom over conductor 335 through the

'105_

110

115

right winding of relay 832 to battery throucrh- ~

the right wmdmo of relay 319 before the ver-
tical magﬂet ‘:’_01 releases.

332 thereupon energize, relay 319 lockinﬂ' 1t-

self operated over its richt winding and 10~
ner right comhct, the back contacts of mag-

nets 320 and 821, the outer alternate left con-
tact of relay 319 the front contact of relay
311 to eround at the outer right back contact
of relay 331, and relay 832 1001(1110' 1tselt from

~pattery, over its left winding and inner left
contact to oround at the. outer right back

Beh VL 319 and

120

125
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321 extending from baitery through the

winding of magnet 300, the right front.

COIltEle of relay 332 to n*mund at the outer
right contact of lelﬁy 319 and from battery

-through the winding of mafmet 320, the outer
left {ront contact of 1elaj 332 to 0101111(1 at

the mner left contact of relay 319. Magnets
300 and 320 both energize, ELdV‘*IlCII’lﬂ' the

brushes of both finders one step in a Iowry;

cirection. 'The energization of magnet 320

now opens the lockmo circuit of relay 319
~and since its 1nitial energlzing cireuit  vas

opened at the commutator “brush 304, as soon
as the upper {inder rotated one step, rehy 319
deenergizes openmo the operating circuits of
mw*’lets 300 and 320. These magnets, in turn,
deenerglze agaln closing an opﬂmtmo’ cn'eult

for relay 819 extending Trom battery through

- 1%s right winding, the back contacts. of mag-

nets 300 and 301, the front contact of 1e1ay
311 to greound at Lhe outer right back contact

5 of Lehy 3s8l. Relay 319 again energizes and
locks as before and establishes the operating

- circuits of magnets 300 and 820. Inthis man-

30

ner magnets 300 and 320 and relay 319 re-
cinrocally'olaerate to advance the brushes of
the position finders in a rotary buntmo move-

ment.

When the bmshes ha,ve been S0 3dvénced to

the terminals associated with the calling op-

~erator’s equipment, a circuit becomes estab-

lished from b%‘t‘tery winding of cut-off relay

207, the left contact of relay 206, conductor
927 test terminal 352, test brmh 309, the
WlIldlIlD‘ of relay 340, the right normal con-

- tacts of lelaﬁ/ 331 to oround thrmwh the left

winding of relay u19 thﬂreby dlﬁelepuaﬂy _
' Iele&smﬂ relay 319 and ene rgizing relays 207
and 340. Relay 207, upon energizing, locks

- over 1ts winding and inner left front cgntact

45

o0

the outer left b%ﬁh contact of relay 205 dl-_.

rectly to conductor 227 independently of re-
lay 206, opens at its right contacts the circuits
of relavs 206 and 908 thereby releasing said
relavs and at its outer left front contact es-

tablishes a circuit from ground through the
slow interrupter 230 over the right back con-

tact of relay 210 to battery through the lamp
209. Lamp 209 now flaghes to indicate that

- the operator’s position has been attached to

an 1dle sender and that she may proceed to

5 operate the lie*y's of keyboard 211 to set the

numerical registers of such sender to record

~ the numemcal designation of the desired hne

60

The release of relay 206 opens the circuit of
agroup relay 228 which, in turn, releases, re-

leasing relays 311, 317 a‘ld 318, the two latter
relfws releasing only in case tln ere is no other

call mitiated at the time.

Relay 340, upon 0perat1no, closes 0-bv10u$g

circuits OVGI 1ts leit contact for relays 331

and 341 which upon operating extend ¢ontrol

331 - With rela,ys. 319
and 832 both enermzed circults are now
established for the rotary magnets 800 and

orouad in the circuit of r
_111 place of gro

circuilts.

--thrmwh the Wmdmw of relay

800 does not..

5

circuits from the operator’s p031t1011 equip-
ment over brushes 305 to 308, 310 and 3825 to

330, inclusive. Atitsright back contact relay

331 opens the holding circuit of relay 332, the -

circult previously traced through ’Lhe rloht

bhetore- br alk contacts - Substltmﬂs

ot relay 319, %elay 382 thereupon releases.

At 1ts intermediate right contact relay 3831

o
winding of relay 319 and at its rwh‘t make-- B
direct
clays 207 and 340

1nd through the left winding
75

aiso closes a circuit eﬁteﬂdmo from G'round o

over such contact, conductor 34 2, wmdmg of
relay 621, con duutm 626 to battery A circuit

15 also estabhshed 1n parallel with relay 621

from ground on con ductor 342, over conduc- -
tor 7 18 the winding of relay JOO conductor .

719 to bfrttery on conductor 626.

- Relay 621 upon energizing prepares several'
At 1ts mtermedlatﬂ right contact
1t establishes a circuit for relay 805 extend-
g from ground over conductor 502, brush

508 and the first position terminal of steer- -

ing switch 550, conductor 501 to battery

'805. At its 90

mner rm*ht contact rehy 621 connects oround
to conductor 509 for - furmshm@ lockmg' |
ground to relays of Figs. 5, 6 and 8. At its -

inner left contact relay 621 connects oround
over conductor 801, through the Wlﬂdlﬂﬂ' of

relay 800, canductor 902, “off-normal termi-

“nals 801 OI the
tery through the left winding of relay 900.

arst selector of H1g. 9 to bat-

95

Relay 900 energizes in this c.ui'cmt but relay

over a circuit extending fre:)m battery th1 ough

‘the winding of relay 915, conductor 702 to
oround at the INNermost lower front contact

Relay 900, - upon opera,tmg,'
“closes a locking circuit for itself extending
over its left winding and left contact to the R
front contact of relay 915, which latter relay
~energizes upon the: eﬂerhlza,tlon of relay 700 -

105

of relay 700. Relay 915 also at its back con-

tact opens one point in the operating cir-

cuit of the release magnet 917 of the first
selector. Relay 805, upon energizing, in the

circuit. previously traced connects locking

'-mound over i1ts inner front contact to con-

ductor 806 for furnishing locking ground for

the counting relays and operatmg 0’1‘0111‘1{:1 for
the relays of group 825 of Fig. 8, Atits outer
right front contact relay
circuit for stepping magnet 512.0f the steer-
switch 550 extendlnfr from battery

621 also closes a

1110

- thrmwh the winding of magnet 512 over con-
ductor 513, the next to the. outer front con-
- tact of relav 805, the back contact of count-
ing relay 802, conductor 815, the outer front
- contact of'relw 621, conductor 604 first posi-
tion terminal and brush 514 of steering
switch 550, conductor 515 to ground at the
- 1nner uﬂht back contact of relay 600, prepar-
atory to advancing the stering switch into

position 2. At 1ts outer left contact relay

621 also closes a locking circuit for itself ex-

120



"-_'tendn’*o from battery on conduetor 626

- through its own winding and outer left con-_

- tact, conductor 720 to G*round at he mner

10

o 10\?61’11108"1 front contact establishes a
o eztendmo from ﬂlmmd over conductor 722 s
- to bwttury th.men the left winding of relay 3
. 45 312, Relay 312 thewupon energizes, locking
-~ over its left winding and 1nner 1eh {1"om
-_.-_cmlta,nt and off |

-~ removes ground at its left back contact from
' the start conductor 314,
its right back contact from the common con-
‘_-.aucfor 843 and at its inner
fore-break cor

920

| ’lSSOClateC leh the next icle s

uppel front contact of relay 700."

telay 700 at its uppermost contmw con-
',necis ground to conductor 701 for furnmisi-
o 1ng lock:mg ground to the register relays of
- Fig. T and connects ground over its interme-
diate lower front conmc* over conductor 721,
back contact of relay 820 to conductor 921 for'“
a purpose to be later ezpmmed and at its
“eireuit

norm a’i contact 324 to ground,

._hlc,t-(}“ 313 to the start

k
onier.

Tt will be explained at this pomt how
nouhﬂr c.;ul mltla‘ted at a :‘*05]1:1011 of the

same sub- ﬂ‘roup 1S ‘ml o associa te anothe

‘idle sénder with such posnlﬁn
purpose it will be assume
pression oi _
~ tion, for example, the tenth position of such
- sub-group, relay 206" disclosed in Kig.
~ becomes - enﬂfmzed

a dmiﬂ- circuit th
of other 1@1&}?5 similar to relay 312 associated _
, 819, ‘the mturmedmte right bﬂ,(}k contact of
' relay 504, conductor 506 the inner left con-
tact of relay 341, brush 327 conductor 231,
1ower fron‘t centact oL tm‘ﬂsfer-

d that upon the CL_,
an office key at such other 0SL

fatmﬁ the
Tt will j_umhu_

1n - turn, op
COIMmon group whv 298",

be assumed that the next idle sender 1s the
sender normally assigned for serving 13051-
- tions 91 to 100, inclusive.
1V avith relay 3 2 encrgized as just {iﬂscrlbed
g clrcuit is now e%tabhsued from- ej_ound

at the lowefc back contact of 1"e1ay 312’ 2350-
ciated with the pair oi position finders i

- -_.chvmm]_ to cuch idle f-‘:e:fu:ke,rj over the com-
. 314, the lower front contact of
5 ﬂlm,m relay 228, Cﬁmauctor 1_8 tmﬁmel" Ley

Mon con ductor

44 __t_hx__.,_ front CO‘lt‘i. tof relay 812, thence in
rough the front contacts

vith position finders of other busy senders
thence to transfer key 844’, the normal con-
tact of rel 37 3127 to bq*tefy through the
winding of start relay 8117, Start relay 8117

~ upon operating starts the palr of posrtlon

nmmlel

finders associated with the idle sender in the
So long as
there is an 1nitiated call at any position and.
any group relay such as 228 is energized

previously described.

- relay 817 remains energized, in turn, main-

G

“taining 1e1m,f 318

~ cecives operating
dvctor 343 and a back contact of the relsw

TJeT*ate unml all Sanrlers
have been taken for use, since relay 318 re-

oround Over common con-

312 of the position finders associated -
ewch idle sender

1': l -.,u.].

. With relay 318 energized

b.:,.tt,ery is

~{front contact of re olas y 312, key
contact of groun Iem} 228 to ground on com-
This insures that relay -

perated if a second
‘call has been initiated in “the first sub-groun
even though the sender which was mke“ﬂ {01"' '

‘mon conductor 814.

;919

removes ground ab-

richt make-be-
15acts exbends the: Svaltl?lﬁ COTN- -
elay Lorregpoﬁ*’lmﬂ
311 of the palf' of position finders b
808 of the o

Tor th’!s_
_mt the outer loft front contqct of relay 201,

~over the inner right back contact of- release '

11

| Referrmw to Kig.

_1.;767;9;‘60 '

345.
312 an aus 111:-11}7 locking circe

Thus upon the enermzatlon of relay
11t 1s established

for relay 312 extending from battery on con-
ductor 345, threcugh a winding and inner
the front

- ‘_} f
EJ.A..-L’

312 will be maz mmned
use by a plwmusly initiated ecall in that

ub-group should become idle.

Setimg coa}’e ?"eg@séer /TO?" ﬁ'frsi Oﬁice oode
- tletter

As soon as- the pos1t1011 ﬁﬂders of Flﬁ‘ 8

mmectﬂd to common conductor- |

Since relay
Lannot ﬂ}eIGIOIG release o oven the
chain starting circuit the SBLO”ld call is not

-80 .
| theremrﬂ mut 11ated S

85

have associated an idle sender with the oper- -

ator’s position equipment, circuits are effec-

tive Tor .setting the relays 803, 804, 807 and

Hce coce register of the sender

At the OPGI'&LOFS p051t1011 eqmpment upon
the operation ot the units code register relay -
201 a eircuit was established for operating -

the transfer relay 400 extending from ground - .- o
o5

relay 205, cond luctor 411, the right back con-
tact of cm_m‘tmo relay 406 the left back con-
tact of countﬂw relay {-L(}l thence to battery

through the Wndmo ox rela 400. It will
first be assumed that both a ﬁrst and second
selector such as shown in Figs. 9 and 10 are
to be operated to select a trunk to the desired
~dial switching office in response to the office
code letters C A, the letter C corresponding
to the digit Q I‘OT* this-purpose the arma--

100

ture comacts of the tens office code remster- |

200,-are cross-connected 1n such a manner as

- “el:«ly 202 of Fig. 2, which was operated in
response to the depressmn of the office key
110
to operate the code register relay 804 of the
sender, over a circuit ezteﬂdmg from battery,

th]:‘ounh the winding of relay 304, conductor =

the 1nner
relay 400, conductor 402, to ground at the
inner leﬁ“ contact of IGU'ISLBI' relay 202.

to all of the code letters us&d i of

ce codes,

four register relays 803, 804, 807 and 808 are -

employed in the sender Whmh may be oper-

‘ated individually and in combination over
circuits extending in the manner previously.

traced for relay 804 to grounded armature

_ comﬁacts of the code reolsfer relays of Fig. 2.

115

120
In order to register d101ts correspondmw.

To enable a better undevstandmﬁ ofthe man- .

, Der 111 Whlch the code dlﬂ'lts may e reglsteredf
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‘relays of Ki
‘of the sender.
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40

' 1,767,960

in the sender the followuw chart has been
prepared - - - -

409

410 408 407
405 402 404 403
> | 804 _
I 808
4| 803 804 '
5| 803 308
N s4 807 |
7 R 808 - 807
8| 803 804 807
9 | 803 808 807 |
The VBI‘thELl column of ﬁﬂ*ures at the left of

the chart indicates the ctlglts correspondmg
to office code letters that may be registered
by the office code relays.
the sub-divisions of the chart opposite this
vertical column indicate the relays of the
sender register which are operated for the

'correSpondmg digits to be registered and the
numbers above cach Vel‘tl(}‘ll column of the

chart indicate the conductors of Fig. 2 which
may be varlously orounded by the register
1. 2 to operate the register relays

ated 11 cembmatmn and that to operate these

relays a tens code relay of Fig. 2 must be
operated which will ground conducuors 405,
402 and 403 or a units code relay which Wz_ll'

~ground conductors 410, 408 and 407.

Ly
] 3

Opfomtw% of first selector n acﬁwdance with

first code letter

‘Nlth the register relay 804 opelated a
pulsing (311'011113 extending from the first
‘selector of If1g. 9 may be traced from battery

through the wmdmf}' ot relay 904, back con-
tact of rotary - maonet 905, back contact of

vertical magnet 908 inner rlo*ht back contact

of relay 906 mtermed1 ate rlo‘h‘t back contact
of relay 907 conductor 908, outer right back

5 contact of relay 809, baclk contact of the
‘counting relay 810, conductor 811, back con-
tact of 1elay 601, Wmdmg of 1e1ay 602, inner

left back contact of relay 600, left back con-

GO

to 3

tact of relay 603, conductor 812 left contact

of relay 804, condictor 604, normal terminal
of brush 514 of steering switch 550, conductor
515 to ground at the inner right contaci: of
relay 600. Relays 602 and 904 energize in
this circuit, 1elay 602 upon energizing clos-
ng a 01rcu1t from ground at its front con-

 battery.

The numbers 1

' _:I

Thus, for e*mmple 1f the
digit 8 is to be Ieolstel od. , by reading horizon-
tall across the chart 1t Wlll be apparem that
leﬂlster relays 803, 804 and 807 must be oper-

1ng relay 816, conc

7

tact over the outer left back contact of rela, .

contact of reolstel relay 803, countmo* relay

- ITead 818, rlcrh*L back contact of countmg re-
- lay 814, Wll’ldl"lﬂ‘ of counting relay 832 to
. helay 832 energizes and locks
~ through the winding of relay 814, over the
~ front contact of relay 832 to crround On COn-

- 605, conductor 606, brush 516 and normal-

terminal of switch 5.)0 conductor 517, right -
- front contact of 1eﬁ‘1ster relay 804, I'lﬁ‘ht back

70

~ ductor 806, but relay 814 does not energlze a
~until rehy 602 deenergizes and removes the

) “_Shuﬂtmo ground from its winding.

At the selector of Fig. 9 upon the energiza-

_ tmn of relay 904 a circuit is closed for the ver- .
tical magnet 903, from battery, through the

a0

winding 0{ magne‘t 903, the outer rwht front

contact “of relay 900 to ground at the inner

left front contact of relay 904. Relay 904
also closes an obvious circuit for rela,y 909
- which disconnects the tip and ring brushes of

the selector dummr its. verhcal select:ton Inove~

ment..

winding of rela 2y 602. The selector switch 1s

- Magnet 903 energizes and at its con-
tact opens the prevlously traced pulsing cir-
cuit through the winding of relay 904 and the

00:

thus "“*‘e"} sed vevtica,ﬂy one step, opening at

the ot
zing cireuit of relay

-1101mm contacts 901 the initial ener- -
900. Upon the opext«
ing of the D ulsing circuit and the deenergiza-

95

tion of puising rel ay 602 the shunt around the

counting J:'ela"gr 514 13 opened and such relay
cing circuit ot relay 8332,

fﬂneff“h_.es in the log

extending the counting relay lead 813 over

its front contact, the back C{mtact of count-

100

uctor 817, brush 518 and

normal tey mmal of steering SWltCh 530 COn-

d uctor Bl 9, the right back contact of 1eﬂ~ 1ster
_ Jﬂay 807, to bai‘tery, through the Wmdmﬂ of
counting

upon the next closure of- the pulsing circuit

‘relay 818

818. Relay eNerYizes

105

and the consequent energizaiion of relay 602,
and locks through the Wmdmws of relays 302

f‘and 810 1 pamﬂelj over the front contact,

ox relay 818 to ground on conductor 806.

When the
lay 602 de-

is-

116
At the Select{}r relay 904 energizes and i i
the manner previously described causes the
‘advance of the selector shaft another step,
- opening the pulsing circuit.
‘Ing clrcult 1s again opened and r
‘energizes, relays 802 and 810 energize, relay

115

810 opening the pulsing circuit, ex tendmo as

previously traced to the first se1ect0r fmd re-

1ay 802 opening the previously traced circnit

extending through the winding oi mﬂ,ﬂnet
512.

tAOH

‘*ﬁa onet 512 now deenewwes advancnm
the steermﬁ' SW1tch 550 into its secand pOSl—-

190

“When the steering switch | leaves posﬂzmn 1

the circuit of rehy 805 is opened and such .
relay releases, removing. ground from con-

cuctor 806, hereby releasmo the operated
Cmmtmg relavs ‘A circuit is now established
tor relay 603,

through the Wmdmw of said rel&y, conductor.

| eﬁendmo* from. battery,

130
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eround at ‘the Omer mtﬂrmedlafe contact of
A circuit is-also established for

&

'Of]iiwy'61( |
~contact to 0*1_01111(:1 at the ioa(ﬂr contact m_:

15 relay y 505 fm_d closes a circuit

'-608 the second posmon terminal an d bri sh_ __
Opermmﬂ shunts at its left front contact the

5Gu ot gteermﬁ switeh 550, conductor 502 to

relay 621.

‘relay 640, through the second position termi-

nal and brush 520 of steering ENE itch 550, con- en _
- net 803 from the control of stepping relay.

ductor 521 to oround at the lest back co*qtm

{ dor relay

the operator’s position circuit ex tunm*}ﬂ from
'1'

battery, through the winding of relay *'“iO’I ,the

left back conbaci O I'eLuy 40@ conaunctor j‘:J._S,

- brush 329, the next to outer loft contact of re-
lay 341, co,nductor 346, to ground at the left

contact of relay 640.
this circuit locking through tn@ Winding Of_

Relmy 461 opermes 11

.'-"re].asf 406, and the right fr ont contact. of re-

|t
S =% B

no
vk}

front contact of relay 401;

Jay 401 to oround on. conductor 411, but 10-
lay 406 bemo shunted by ground on COT‘ Jductor
A% iaJS 1Eih |
]“81113.;'- "
- of tranmer relay 400 a*:a.(f' closes a cirenit for
from battery,

418 does not operate at d:ﬂs time.
back contact rehy 401 now opem the

ten {:un o
f}J}T ’i?‘i ﬁJ

transfer relay é‘c_LQ ex

through the’ Wmdl‘lo ot 1e the left

~ tact of relay 406 to ground on conductor 411.

Ly
Y |

. Twst se eczfm" Fzzamts f@fr @(ZZ@ secoml seZ@ctow

40

relay 907,

w3 S
[‘-‘;1

: atﬂs in this circuit and closes a cirenit for
elay 614 extending from batter% winding
of relay 614, :Er__ont cont aet o1 rel y 609 tO--

Lo
LS|

- Relay 400 upon « deenergizing disconnects
~conductors 402 to 405 mﬂ? US1vVe ext fr:t: ng H0

30 contacts of the tens code register
- relay

5 ing from battery,

5 (:11 '~ eventlally

the
Te; w:} - atid
419 connects the conductors. Z‘Oa
inclusive extending to the contacts of £the code
register relays prep saratory to tne t

' --',}:'1110 of the units code Jetter to the sender.

5] WVhen relay 400 disconnects the conductor 402

~ the code remster 1"eh ay 801L of “’*lu senﬂei re-
- leases. ' - B '

Relay 603 upon energizing opens 2t its left

- back contact, the premonsly u‘aced pulsing
o cireuit tmouoh the windings ox relays 602
~and 904. W 1th reiay

cuit is now established for relay 60 , extend-

commutator brush 911 to ground on terminal

912 of the commuta,tm' cmrespondmo to the
'second vertical Ievel of the banks of the first
elector which level of terminals has been

assumed to be connected to terminals of

trunks extending to second selectors such as

the one shown in Fig. 10. Relay 609 oper-

rel:

'me current f flowing throu; |
~1ng of relay 900, Wnereupon relay 9 500 differ-

“Re elay 640 locks over its zwh 90

401 of

. UOD.

he 3:‘1!3*11; 35;31&; con- - C{}.{lmuu and i Et 155

~ercund Lhermhrouon over the outer
10, conductor. 611 y.

to 410

805 deeneroued a CiT-

through both Wmmnﬁsf
. thﬂreof the outer right bfuﬂ*' contact of relay

610, conductor 611, the ou
_tact of relay 800 conductor 612,

back contact of rehy 600, conductor 613, the
inner right back. conmct of relay 809, con-
- ductor 910 the outer right back (,oma,ct of
the outer rth back contact of re-
lay 906, the inner T‘lﬂﬂt front- contact and
right. Wmdmﬁ' of rehy 900, which is Wound“_
to . the lett *vmdnw thereot, -

er-left back con-

the right |
' bhvouﬂh “’“he wmrlmﬂ of rela,y 605, the right -

front contact of rday 617, to ground at the"
~right hack contact of 1“*31& 622 f

| rehy

oround o1 conductor 509, Relay 614 upon

left winding of relay 609, thereby increasing

oh the right wind-

wally 1‘61@&%5 removing the vertical mag-

)04, Relay 900 also connects the right wind-
1mne

-h."\.h_

truce to the 111116.5_ right back contact of re-

of 1e h y 609, over the circuit prevmusly; .

75
12v-900, thence to batter v, through resistance

913, over: the back contact of rotary magnet

Tron

the release of 1emy
ductor 599, over the back contact of relay

609, the ?’*1011U front contact of relay 614, to
~bat tﬂr% thm.,wh the winding of rela 610
hmh t"sej_eupon energizes “and  locks

ound as thﬂ inner rwht contact of relay

reult 0 elay 609 at its outer right back

L -

close a cireult for relay

iront contact of :e:'{ﬂay

the outer back contact of 1’*@1%}7 805, conduc-
tor 612, thence as traced to battﬁry, through
Relay 615
teansfer- operates in turn operating relay 616, over a .

cirenit extending from battery, throuoh the
winding of relmy 616, the inner left back con-

mmgdaﬂee 913 at the first selector.

_Lwelay 609 thereupon releases and at 1ts
contact opens Lhe previously traced cir-
“cuit of relay 614, Since relay 614 is slow to
release a circuit is momentarily closed upon
609 from ground on con-

80

85.

to

| lg:y 6“‘0 UPGH energizing opens the ini-
1tar right front. contact
61“ extending from -

right.

100

tact of 1*@1‘1}7 605, to oround at the contact of

relay G15. Remy

contact establi hcs an obwo s cireult fOr Te-

_ 616 upon operating locks
over its left contact to ground at the back
contact of pulsing relay 602 and at its right -

Lly 617, which relay in turn establishes a cir-
cuh'ior magnet 512 of the steering switch
550, ex Lendmo from battery, throuc'h the -

]fl’l‘lﬂ?l

0125 over conductor 513, the mnner
-1‘wm fgaeu contact of relay 504 to ground at -

10
Relay,-. -

the lef t iront contact of relay 617,
617 also at its front contact closes a circuit = =~
for re 605, e*ﬁztﬂndmﬂ from - battery,'_--f |

115

A circuit is now estabhshed f{)I' the step-f_" R

ping relay 904 of the first Selector' emendln o
i om battery, through the win dmo' of rela,y .

1, back contacts of rotary mzzwnet 905 and
B verumal magnet 903, back contacts of relays -

606 and 90{ conducwr 908 outer rloht back.

~contact of 1 *elay 809, back contact of count-

ing relay 810, conductor 311, back contact of

02
contawt ol rela

, inner eft Contact of relay 600, left front

**ml amd bl ush 514 of steermo SWltCh 550 con-

601, Wmdmﬂ* of sender pulsing relay

ay 603, the left Front contact of
~relay 610, the rwht front contact of relay

605, conductor 602 the second position termi-

105 ..
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dﬁctor 515 to ground at the inner rlght con-~
tact of relay 600. Relays 904 and 602 oper-

- ate in this circuit. Relay 904 upon energiz-

10

15

20

ing closes the circuit of relay 909 to discon-
nect the tip and ring brushes of the selector
during its rotary hunting movement and
closes the circuit of rotary magnet 905 which
may be traced from battery, through the
winding of magnet 905, the outer rlght back
contact of relay 900 to ground at the inner
left contact of relay 904. Magnet 905 upon
energizing in turn opens the previously
traced circuit for relays 904 and 602, relay
904 in turn opening the circuit of magnet
905. Thus relay 904 and magnet 905 coop-
erate with each other to cause the step-by-

step rotation of the first selector brushes over
~ the selected second level 1n search of an idle

second selector.

At the sender updn the .enerﬂlzatlon of
pulsing relay 602 the holding circuit of re-

lay 616 1s opened at the back contact of relay

- 602 and relay 616 deenergizes 1n turn open-

[
L

ing the initial energizing cu'cult of relay 617.

r Relay 617 being slow to release, however,

cdoes not release before a hOldlIlO' circult 1s

established therefor . from battery, through

its winding, the outer left front contact of
relay 605, to oround at the front contact of
relay 602. Therefore as long as relay 602 con-
tinues to receive impulses of current due to
the hunting movement of the first selector re-

- lay 617 1s held energized and in turn main-

tains relay 605 operated. Relay 615 is at this
time deenergized since 1ts operating circuit
was opened at the back contact of rotary mag-

‘net 905 upon the first energization. of magnet

40

905 and the initial operating circuit of relay‘

616 1s thereiore opened at the contact of re-
lay 615.

When an 1dle second selector is found a cir-
cuit is established for relay 1015 extending

irom battery, winding of relay 1015, conduc-
tor 918, terminal 919 brush- 920, next to in-
. ner back contact of relay 909, conductor- 021,
‘back contact of relay 820 to crround on con-
ductor 721. Relay 1015 energizes connecting

locking ground for the relays of the second
selector and opening at one point the circuit
of the release magnet 1017. Another circuit

is also established from battery, through the

left winding of relay 1000, off- normal con-

tacts 1001, conductor 1002, telmmal 922, brush
914, the outer left back contact of relay 906,

the back contact of release magnet 917, inner

" right back contact and right Wmdmn' ot re-

Lo

lfw 907, conductor 902, winding of relay 800,
conductor 801 to ground at the inner left
contact of relay 691, Relays 1000 and 907 op-

erate in this circuit but due to its small num-

ber of turns relay 800 does not operate. Re-

lay 1000 upon operating locks over its left

contact to ground at the front contact of re-

lay 1015 and at its outer richt front contact

prepares the operating mrcmt of the ver-

tlcal magnet 1003 Relay 907 upon operatmﬂr

9

locks over its left front contact to ground
at the front contact of relay 915, at its left

back contact opens the energlzmg circuit for

relay 906 and at its inner right back contact
opens its own initial energizing circuit, and
connects the trunk conductors 908 and 910

over 1its outer and intermediate right front

contacts, right back contacts of relay 909,
ring and tip brushes 923 and 924 to the se-
lected trunk conductors 1008 and 1010. At its

76

inner right front contact relay 907 connects

oround on conductor 902, over the back con-
tact of release magnet 917 the outer left back
contact of relay 9()6 brush 914, terminal 922,

80

to conductor 1002. At its intermediate rlght ,

back contact relay 907 also opens the circuit TR
previously traced through the windings of

relays 904 and 602 whereupon these relays
are released. Pulsing relay 602 upon releas-

INg Opens the holding circuit of slow to re-

lease relay 617 which in turn releases relay
605. Relay 617 upon releasing also opens the

circuit of magnet 512 Whlch advances the

brushes of steerm@ switch 550 into contact

assoclated ares.

90
with the third posrtlon terminals of their
As soon as the steering
switch leaves position 2 the circuit of rela,y-

603 1s opened and that relay releases, opening

the holding circuit of relay 610 which also

releases. With the steering switch in posi-
tion 3 the previously traced circuits for re-

95

lay 805 and stepping magnet 512 are again

established and magnet 512 energlzes pre-
paratory to admncmo the steering SW1tch an-

other step.

;S’ezﬁz‘mq the second selector in accordance

with second office code letter regzszﬁe?’*ed'_

n sender

Tt has been assumed that the second code

100

letter registered on the code register relays

of the oper%tor s position was A having a

numerical equivalent of 2, and tha,t the units

register relay 201 was energmed by the de-

pression of key 200. The armature contacts

of relay 201 are cross- connected to condue-
tors 407 to 410 inclusive in such a manner
that conductor 408 is grounded to operate

the office code register relay 804 of the Sender,

over a circuit . extending from battery,
through the winding of rela 804, conductor

1315

819, the intermediate right back contact of

rela,y 504, conductor 506 the inner left con-

tact of rela 341, blll‘%h 327, conductor 231,

156

the 1nner lower fl ont conta,ct of transfer

relay 419, conductor 408,

lay 201. It is to be noted in this connection
that the sender code register relays 808, 804,
807 and 808 are opemtﬂd singly and in com-

to ground at the
nner lef“ contact of umts cede register re-

I
ot 1

bination in accordance with the foregoing

table, over conductors 407 to 410 inclusive

to register the units code dlglt in the same

manner as previously descrlbed in connectmn_ 230
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With the 16 i
over conduct -
-~ With the 1‘@918tﬁ1‘ relay 804 opemted Q.
pulsing cu*cmt “exte ending from the second
selector of Fig. 10 may be traced from bat-

at the 1nner right cont

| ]ﬂ‘v 602 closing a mt‘iit
front contact, over the letf

the front contact of re la_ un
‘conductor 806, but the relay 814 does not

rs 402 to 405 inelusive.

tery, winding of relay 1004, back contacts

of rotary ma Gnet 1005 and vertical magnet
1003, mner 1'10=1t back contact of relay 1006

intermediate rlghb back contact of relay

1007, conductor 1008, brush 923, next to outer

hack contact of T'el.‘rjz 909, inte lmedlm right
front contact or relay 9 0*’ conductor 900

outer rm ht back contact of relay 809, bacl
c,omfwt of counting relay 810, conducior s11,
o v 601, Wmdme' of relayﬂ
" -002? nner left b:a,cl{ contact of 1"ela) 600, lett
hack contact of relay 603, conductor 812 left
 contact of register relay 804,
third pasltlﬂ*l terminal and brush 514 of
ound

aclkk contact of re h,

steering switch 550, conductor 515 to gro
tact of relay 600. -Re-

lmm 602 and 00*'*' enen ﬁjm

back contact of
ralay 605, conductor 606, b1 nish 516 and the

third posliﬁlon terminal of switch 550, con-

dmtor 517, right front contact of ref'fls er
relay 80.“.“ wh* back contact of relay 803,

counting rehv lead 813, right back contact of

counting relfw 814, W’lﬂdlnﬁ‘ of counting re-
lay 832 o battery.

Relay 339 energizes mld
locks through the winding of re’ay 314

energize until relmf 602 deenergizes and re-

‘moves the shuntmﬂ oroun ad from 118 wmdmﬂ‘ :

At the selector of I’w 10 upon the energi-
zation of relay 1004 a cn*cmt 1s celosed for the
vertical magnet 1003 from battery, through
the wmdmcr of magnet 1008, the right fron"‘

contact of relay 1000, to Oround at the 1 inner
Relay 1004 T

left front contact of relay 1004.

also closes an obvious circuit for relay 1009

which disconnects -the tip and ring brushes
of the selector during its vertmal selection
‘movement. Magnet 1003 energizes and at 1ts
contacts opens the previously traced pulsing
circuit through the winding oi relay 1004
and the Wmdmrr of relay 602 The selector
‘switch is thus stepped Vertlca,lly one step
opening at the off-normal terminal 1001 the
initial energizing circuit of relay 1000.
Upon the opening of the pulsing circuit and
the deenergization of pulsing relay 602 the
shunt around the counting relay 814 1s

- opened and such relay energizes in the lock-

ino relay lead

60

ing circuit of relay 832, eﬂtendmcr the count-

bmk contact of counting relay 816, con-

ductor 817, brush 518 and the third T)osﬂ;mn.

 terminal of steering switch 550, eollductor

69

519, the right back contact of 1"emster' relay
| '80., to batterjf through the wmdmg of
~counting relay
upan the next closure of the pulsing circuit

318. Relay 818 energizes

ation of the tens codﬂ dlglt-

again opening the pulsing cireuit.
.pulsmo circuit is again opened and relay 602
deenergizes, relays 802 and 810 energize, relay
810 opening the pulsing circuit extending as
previously traced to the second selector and_.'
'relsw 802 opening the previously traced cir-

conductoz' 604,

in this circutt, re-

ﬁ om ground at its
counting relays.

, OVeT.
8§32 1o g“'ovnd on

o lay 401.

- 633, |
:relay 633, conductor 634, the fifth position

terminal and brush of steering switch B50,
conductor 502 to orgund at the 111termedlate
Relay 633 npon
'enerolzmcr extends its own. operating ground
to reJay 805 which also energizes. '
A circuit is:also est abhshed for 1"elfw,7 607 R
extending from battery,through the winding
of said 1‘@13},75, comluctm 618, “fifth termma]-x
and brush 514 of the steermo switch, con-
~ ducter 515 to ground at the inner ri Gh* con-
energlz-
ing locks over its outer left contact to grounc}' |

812 over 1its front contact,

- 1;76_7;?96.0

and-the consequent ellﬂI'O‘lZ&h on of rela 602_

and locks through the windings of Ielays

802 and 810 in parallel, over the front con-

tact of relay 818 to: wound on conductor 806.
At the selector, 1*elfw 1004 deenergizes and

in the manner prevmusly described causes

the advance of the selector shaft another step

70

When the |

75

cuit extending throua'h the winding of mag-

net H512. Maﬂnet 519 now deene]: g17es ad-
vancing the brushes of steering switch 5

of terminals ot the arcs to which they 11‘1,%
aCCess. | |

When the steermcr S’Wltch leaves p051t1011 3'
uit of 1elay 805 1s opened and such

the cirey
relay 1‘61@%@8 removing ground from con-

ductor 806 thereby releasmn‘ the operated

for advancing steering switch
tion 5, e:&teﬂc ing from battery, through

550 into 1:)051
the

“winding and back contact of magnet 519, , the
fourth position terminal and- brush

‘the steering switch, conductor 515 to ground
With

at the imner right (‘ontfzct of relay 600.

the steering switeh in position 5 a circnit is
established for rel ay 505 extending from bat-

tery, through the winding of 1"elfw 505, the
fifth p051t10n terminal. and brush 520 of the
steering switch, conductor 521 to oround at

505 upon energizing closes a
net 512 prepamtozy to advancing the ufeer-

ing switch 550 1nto position 6. This circuit

extends from battery, through the magnet

A mrcmt is now establis! 1ed |

M of

g0
500
one step into engagement with the fourth set

9.0_ -

99

£ 100
the 1eff bank cont@ct ot relay 917 Relay
circuit for mag- -

105

512 to crround through the front COIltELCb of -

elay 505.. Relfw 505 also at its back contact

opens the Jlocking cireuit of relay 640, Whlch-__
‘relay upon releasing disconnects the shunt-

ing eround from 1*elay 406 permitting such
relay to operate in the loclang cnemt ot re-

extending from battery winding of

right contact of relfw 621.

tact of relay 600 Relay 607 upon e

A eircuib s also cloﬂ*ed for relav_

110

115

on conductor 509, closes at 1ts intermediate |

Jeft fmnt con‘t‘wt an- obvmus cireult for re..
811“ 
cuit extending over: conductor 619'to __ba[,__teryj:

lay 603, at its inner left contact closes a




=T

10

~ ductors 506,
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through the winding of relay 504, and at its

inner right contact “establishes a circuit ex-
tending from battery,

of relay 620, contact of 1elay 607, interme-
diate left back contact of relay. 610 right
back contact of relay 614, left back contact
of relay 609, to ground on conductor 509.
Relay 504 at its outer and immtermediate right
and lett back contacts disconnects the code
register relays 804, 808 and 803 irom the con-

operator’s posﬂzmn eqmpment and connects
such conductors to contacts of the train of
counting relays designated 825 in Fig. 8. Re-
lay 406 upon operatmcr opens at its I’lf"ht back
contact the circuit of transfer reiay 419 and

closes at 1ts front contact a circuit for trans-

- fer relay

20

| 21-.)

30

89

420. This latter circuit extends
from battery, through the winding of relay

420, the upper back contacts of relays 421
and 4992, the front contact of relay 406, to-

oround on conductor 411. Relay 419 upog
deenergizing disconnects the conductors 407

to 410 mcluswe extendmcr to contacts of the

units code register 1elays “and relay 420 upon
operating prepares circuits for operating the

tens trunk number indicating recrlster relays
413-to 416 1nclusive. | o

Selection of idle trunle gfroup at second 3626(3-
tor and partial re ﬂst?*aéw% of tens dzgat of
trunk number . L

trunks that 1s selected by the second selector
of Fig. 10 extending to the distant office 122
comprises 40 trunks appearing in the second
and third levels of the banks of the second

- selector and, as in response to-the second code

40-

5{)

- In position 5and relay 603 energ Lﬂed a circult
“is completed from battery, thr uﬂh ﬂk Wwind-

letter A the switch shaft of the second selec-
tor has positioned its brush sets Oppc-“itﬂ the

second level. of each bank, the commutator

brush 1011 will now be St&ﬂdl?ﬂﬂ‘ on commu-

tator segment 1012. Should all the trunks
in the second level of both banks be busy
there will be no ground potential connected
to the segment 1012 and the circuit to be here-

mafter traced from the brush 1011, through

the right winding of relay 1000 will not he
enectwe to dlfferentmlly release relay 1000.
As a consequence with the steering switch 550

ing of relay 1004, thence as previously traced
LhI ough the winding of pulsing relay 602, tﬂ»ﬂ
inner left back contact of rﬂlay 600, the lei

front contact of relay 603, the left back con-

- tact of relay 610, the rwht back contact of

60

05

Iela‘y 614, the leoft back 'f“'t:)m.‘a,cfr of relay 609,
to Orovpd on conductor 509. Relay 1004 en-
oroizes and again-closes the previously traced

01r0111t for the vertical magnet 1003 which in

turn- opens the pulsing ecircuit through the
windings of relays 602 and 1004 just tmced
relay 1004 in turn opening the circuit of
m afrn,et 1003.. Thus magnet 1003 is operated

through the winding

508 and 510, extending to uhe._ I

and .r'eleaged to advance the switch shaft one

step vertically to position the switch brushes

opposite the third level of terminals in its
banks.
01ZIng ‘establishes a eircuit from oround at
1ts front contact, over the outer lef* back
contact of relay 600 concuctor 600,

516 and its fifth e*‘mm‘ﬂ ceuntmn relay

lead 523, the back contact of counting rela ay

821, to battery through the winding of count-

ing relay 829, Rela'}‘] 829 energizes locking

itself thr ough the winding of relay 8213_,1;11@ :
to ground on-con-

front contact of relay 822
ductor 806, but relay 321 does not energize
unti__lrela,y 602 deenergizes. When relay 602
deenergizes upon the operation of vertical
magnet 1003 counting relay 821 operates.

opposite the third level of its banks the brush
1011 encounters ground potential on the ter-
minal 1018 cozregpondmw to the ﬂ’llT'd bank
levels of the selector. -

In Kig. 1 the terminal eql,upment of two
-trunks extend; 1ng to the office 122 both appear-
1ng in jacks before the operator has been illus-

1

At the sender relay 602 upon ener-

brush

86

It
will be assumed that when the second selec-
tor has stepped to position its brush sets

00

‘Lmued the trunk 136, 137 being the first mn

the group of ten trunlas appearing in the

third level of the upper bank of the second -
‘selector and trunk 126, 127 being the tenth e

1n such group. Ina similar manner ten other

' . “trunks extending to the office 122 appear in
Tt will now be assumed that the group of

the terminals Of the third level of the lower
bank of the second selector but with their tip

fmd ring conductors reversed. It will be

nmed that so long as any trunk in this group

the outer back contac‘r_of the sleeve relay.of
such trunk, for example relay 130. Similarly

50 long as any trunk in the other group of

ten, one trunk of which is indicated at 1020,
1S 1(:11@, oround will be connected to the con-

100

(s idle ground w i1l be connected to the com-
_mutatm terminal 1018, over conductor 1019 .
the outer back contact of the cut-off relay of
such trunk, for example, relay 131, and over

105

110

ductor 1021, also connected to the commutator

terminal .1018.: Thus brush 1011 upon en-

countering ground potential establishes a cir-

cuit from such ground, over brush 1011, right

winding .and inner rwht contact 01" reiay
1000, the outer. right back contact of relay

115

1000 “the outer rlo*ht back contact of relay |

1007 conductor 1010 brush 924, outer back

C(}ntact of relay 909, outer 1L0ht front con-

tact of relay 90.;j ca‘qdﬂcwr 910 inner right
back contact of relay 809, cond uctor 613

10ht”'

196

back contact of relay 600, int eﬂi’*mﬂdlate vlnhl-' |

front contact of mlay 607 outer right. back
contact of relay 610, to batter y, thr 011011 both
windings of relay 509.

609 to oround on copductor 509.
Relay

‘Relay 609 energizes
and establishes a circuit for relay 614 from:
battery, winding of relay 614, front contact
of relay
614 at 1ts left contact shunts the left
| Wmdmo* of relay 609 thereby reducmg the

130 .
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~ that the right Wmdmn of this relay receives
sufficient current to cause the differential re.
lease thereof. Relay 1000 upon releasing

- T

resistance of the cir cmt plewous?? traced,

through the right winding of relay 1000, so

~opens the operating circuit of the feltmal

magnet 1003 to prevent fur ther wrtlml SL{?}}

- ping of the selector.

- Rela 2y 609 upon cnergizing opens the cir-
cult ot rvelay 620 which releases preparing a

circuit for relay 826, extending from ground

at the left contact of relay 633 3 , back contact
of relay 620, conductor 828 to the lower ar-

mature of relay 843, this relay being now en-

ergized, however, since the second selector

has taken but one vertical step and relay 843

- releasing to complete the circuit above traced,

o th 0._1011 the Wmdmﬂ of relay 896 oply when

stens.,

the se*ectoi
At ﬂllS time the relays 413 to 416 in-

- clusive of the tens tr unL number register

~are operated 1n aocord

~ condition of relays of the oroup 825. Since
counting relay 829 has operated, relay 839
whose circuit extends from battery -through
the back contact of relay

| R,
o) I

ce with the released

829 to ground on
concuctor 806 1s released and a clrcult for

' - register relay 416 is prepared from battery
winding of relay 416, lower contact of relay T

)

| |

- previously traced through the relay
_'opened at the 1nner 1"1011t tront contact oi

20 mnductor 254, brush 328, next to inner

right front contact of relay 607, conductor

Su lower back contact of rehy 839, front -
cemacia of relays 840 to 847 inclusive over the
next to inner contact of relay 805 to the in-
ner right front contact of relay 610. -

denergizes the cireuit
609 1s

When 1 elay 1000

relay 1000 and relay 609. deener o1zes 1n turn
opening the energizing cireuit of relay 614.

- Relay 614 being slow to release momentarily

o locks

closes a cireuit for relay 610 before it re-

leases, extending from battery, Wlﬂdlnﬂ’ of

relay 610 r10ht front contact of relay 614

left back contact of relay 609 to ground on

conductor 509. Relay 610 upon energizing

- oround at the inner 1*1011t front contact of re-

o
&

~lay 603, at its outer r10ht back contact opens
~the 1nitial energizing circmit of relay 609

Cand at its outer mght front contact estab-

) |
o

-termedm,.,e right: 1’1 ont. contact of I‘elay 607
the outer rlﬂht front contact of relay 610, to
oround thlouO‘h the  winding of relay 615 '
Relay 610 at its inner right contact completes
- the circuit of relay 416 to oround at the left
- .ontact of relay 633. Relﬂy 416 energizes
and locks to.ground over its lower wmdnw-
5 and contact conductm 431, outer back con-

- GO

rotary m

- lishes a circuit for relay 615 extending from

battery, resistance 1013, left back contact of

tact of 1elaV 1000, thence as traced to the 1n-

7

takes more than five Veltlcal-

over its inner left front conta,ct to |
switch, conductor 606, the inner left franh ]

“contact of relay 605 to oround at the front
contact of relay

magnet 1005, inner I‘lﬁ’ht back con-

: @1;'-7?6'7"%“960 |

tact-of irelay 205 to ground at the outer left .

contact of relay 201.

Relay

loft back contact of relay 605 to- 0‘101111{:1 at
the contact of relay:615, relay 616 lockmg to
oround at the back contact of relay 602, and
closmo an cbvious circuit for relay 617 which

in turn closes a circuit forrelay 605. iRelay
605 upon energizing opens - the initial oper-

ating circuit of relay 616, and relay 617:upon

“energizing-opens at its Teft back contact’ the

circuit for relay 505 which in turn:deener-

‘pizes, opening the cirenit ‘of magnet 512 .

As soon as the steering -switch leaves posi-

mon 5, the:circuit: of 1"elay 633 s - opéned -at N

brush 503 in turn opening the circuitiof re-
lay 805.

5. Relay 805 upon - deenergizing un-
locks the

operated counting ‘relays.

tending from ‘battery, through the wmdmo

615 upon energizing closes ‘8 cir-
cuit for relay 616, extending from bﬂ,ttery}
through the Wmdma of re]a 616, the inner

~With
the steering switch in posmon 6:a circuit'is
established for the stepping magnet:512, ex-

90
and contacts of magnet 512, the sixth- pom-l |
tion terminal and brush 514 of steering switch

TH

5

381
to advance the steering switeh 550 out of. |

‘position 5 into position 6.

550, conductor 515 to ground ‘at the nner '

10“111: back contact ot relay 600, causing the
“ stedmg switch to advance into ‘position .

coutact of relay 3&1 conductm 511, - outer

H ef?at?%g for idle trunk and registering units ;'

digit 07‘ Erumde %wn?)e?"

A circuit is now established for relay 524 .

extending from battery, through such- relay
the seventh position terminal and brush 514

~of the steering switch 550, conductor 515
to ground at the mnner 11ght contact of relay

100

600 A circuit is also established from bat-

tery, through the winding of relay 805, con--
ductor 501 the seventh position terminal

105

and brush 503 conductor 502, to:ground at -

the. 111termed1f1te right contact of relay 621.

A circuit 1s also estabhshed for counting re-

lay 822 extending from battery,

Wmdmo of relay 822, the back" contact of

through the

110

(3011111,1‘1(}’ relay 827, lead 525, the seventh posi- .
tion terminal. a,nd brush 516 of the steering

615. Relay
locla
the front. contact of relay

conductor 806, but relay

inner left front contact to ground on con-

“ductor 509. establishing a circuit for magnet
012, over 1ts 1nner right contact to ground at
the left back contact of relay 526 and at: its

822 energizes 18
ng through the winding of relay 827 and
822 to ground on -
827 being shunted
at the contact of relay 615 does not operate Y

Relay 524 upon energizing locks over. its

120

outer left contact establishing a circuit: from
battery, through the WlIldlIlfT of transfer re-
lay 421, conductor 4927, brush 310;inner right

-contact of relay 331, conductor 848 outer left
, front contact of relay 524 conductor 507

130

125
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to ground at the front contact of relay 602 so -

30

o _1;767,960 .

to ground at the outer left back conta,ct of
rela,y 622. Relay 421 energizes in this circuit

preparing circuits over its “front contacts for

the units truck number register relays 423
to 426 inclusive and at its upper back con-
tact opening the circuit of transfer relay 420

which thereupon releases, opening the oper-

ating cireults of the tens t1 unk number reo*ls—-
ter mhw 418 to 416 mcluswe |

A pulsing circuit is now established be-
tween the sender and the second selector

which may be traced. from battery, through

the winding of relay 1004, thence as pre-
viously tmced to the hack contact of relay

810, conductor 811, the back contact of relay

601, winding of pulspw relay 602, the inner
left back contact of relay 600, the left front
contact of relay 603, the outer left front con-
tact of relay 610, the outer right front con-
tact of relay 605, 'conductor 632 to ground at

the intermediate left coma,ct of relay 524.

Relays 602 and 1004 energize in this circuit,
relay 602 opening the 10(:1{111g circuit of relay
616 which thereupon releases. The release

5 of relay 616 opens the initial enermzmc}' C1T-

cuit of 161::1 617 but relay 617 remains locked
over the OUter left front contact of relay 605

lr"*pfr as relay 602 receives pulses from the
second selector. - At the selector upon the en-

' eI'G’IZEltflOIl of relay 1004 with relay 1000 deen-

ergized, a circuit 1s established: for the rotary

magnet 1005, extending from battery, wind-

- ing “of nngnet 1005, the outer right back con-

35

tach of relay 1000, to ground at the inner left

- contact of relay 1004. Relay 1004 also estab-

40

o

hunting movement of the selector.

lishes a circuit for relay 1009 to disconnect
the tip and ring brushes during the rotary

the closure of this pulsing circuit magnet
1005 energizes, opening the circuit previous-
ly traced, throufrh the Wmdmos of relay 1004

and 1elay 602. Relay 1004 upon deenerglz- :
ing opens the circuit of magnet 1005, which
thereuhon deenergizes, agaln estabhshmo* the
1"11151110‘ circutt. - Thus rela 1004 and ;mw‘net -

1005 reciprocally contml sach other, 'Lhe
magnet 1005 advancing the switch shaft step
by s’rep in search of an 1dle trunk.
Upon the first energization of mag net 1005

 back contact thereof, and relay 615 releases,

0

removing the shunt from the winding of
counting relay 827, whereupon relay 827 ener-
o178, Up(}n the next deenergization of mag-
net 1005 relay ©15 reepemtes con*lectmo
oround at its front contact to the countmﬂ'
relay lead 525, thence -over the front contach
of counting relay 827, the back contact of
counting relay 821 to battery, through the
winding of relay 829. In'this manner the
second selector advances step by step operat-
ing a counting relay pair at each step until

1 the switch st111 continues to hunt the count-
65 ing relay pair 814 *:md 832 b@come opamted

ing in the ‘upper banks h.:we their tip
ring  conductors reversed. ~For . example,

Upon

Tn the present case it Wlﬂ be assumed tha,t_f :

nate in the lowermost banks of second selec-

' the trunks having an even tens number termi-

tors and that the trunks having an odd tens .

number terminate in the upper banks of
sscond Selectorg and that all trunks terminat-
and

70

trunks 0 to 9, 20 to 29, etc. terminate in the

lower bank of the Sebond selector of Fig. 10,
and trunks 10 to 19, 30 to 39, etc. termmate

75

in the upper bank. Tt will further be as- )

‘sumed that the selector hunts to its tenth ro-

tary step position and finds the last trunk 126,

127 numbered 89 appearing in the last terlm—.
“nal set of the third level of the upper bank

thereof in anidle condition.  When countmo*

80

relay 814 operates after the selector has talen

five steps the lead 525 becomes extended over

the front contact of relay 814, the back con- g;

tact of relay 816, conductor. 817 ‘brugh 518

and the seventh. termmal of the steering

switch 550, conductor 527 to battery, through . '

“the Wmdmn of counting relay 833. Upon thie

tenth mtary step- of the second selector the
counting relay 837 becomes operated and

| _]ocks through the winding of relay 824,
* At the selector-upon the test brush 1014

encountering the test ‘terminal of the idle
trunk: 126, 127, a circuit is established from
battery, throus oh the right winding of cut-
121, the Inner. rlcrht back contact of

off relay
sleeve relay: 120 conduct01 1022, test termi-

vo

nal 1023, brush 1014 the left back contact of

relay: 1007 the intermediate left back contact
and right Wmdmg of relay 1006, conductor
1002, termmal 922, brush 914, the outer left

100 -

back contact of relay 906, the back contact of
release magnet 917, the i mner right front con-

tact of relay 907, conductor 902 the winding
of relay 800, conductor 801 to ground at the

jnner left contact of relay 621. Relays 1006
121
'lockmfr over 1ts Inner rlo*ht fro_nt contact to

and 121 energize 1n this. circuit, relay.

conductor 1022 mdependent of relay 120, and

elay 1006 locking from battery, throufrh 1ts

left winding and inner left front contact to
oround at the front contact of relay 1015.

termediate left back contact opens 1its own

1ie

Atits outer left back contact relay 1006 opens -
the operating circuit of relay 1007, at its in-
the 011:‘(31.11‘5 of relay 615 is opened: at the left

operating circuit, and at its intermediate left

front contact oonnects conductor 1002, over

the outer left back contact of relay 1007 to

test brush 1014. At its right front contacts
relay 1006 extends conductors 1010 and 1008

120

over the outer right and 1ntermed1ate right -

‘back contacts of rela'y 1007, right back con-
tacts of relay 1009 to the tip and ring brushes

1024 and- 1025 - Also at its' Inner rlght back
contact relay 1006 opens the circuit previous-

ly traced, through the: windings of relays
1004 and 602 and at its outer right back con-
tact opens the Dl‘evmuslv tmc@d clrcmt Qf

_ relay 615
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Relay 602 upon deenerglzmg opens ‘the

o heldmnr circuit of relay 617 which thereupon
-With

relay 617 deenergized a. circuit is now estab-

releases in- turn. releasing relay 605.

lished for relays 526 and: 600, extending from
battery,

- lays 1n pamlle] over the seventh. position
~ terminal: and brush 520 of steering switch

550, conductor 521 to ground: at the left back
contact of relay 617.  Relay 526 energizes
locking itself and relay 600 to: ground oI’ COn-

o ductor 509, over its left front contact and at
"~ its outer rla‘ht back contact opens the circuit

- of magnet 512, thereby advancing: the steer-
15

ing:switch 550 into position 8.
As soon as the:second: selector has teken

.'-'.'_ten steps and’ counting:. relays 822 and 829

o t0:887 inclusive have been eperated all.of the

20

25

release.

relays of the group 825 which operated: in -
circuits extending from ground: on conductor
‘806, over the back contacts of the above men-
o tioned: couniting relays to battery, through

~ the windings of relays 839 to: 847 meluswe
The release of relay 847 before the
advance of steering switch 550 out of posi-

tion 7 now prepares three circuits for operat-

30

contact of relay 617, outer right eontact of
relay 524, néxt to: inner contact of relay 805;

‘ing units trunk riumber register relays of the
operator’s position equipment: . One:of these
eircuits extends- from ground at: the right

back.contact of relay: 622 over the right back

~ ower the lewermost back: contact of relay 847

conductor 823, the left front:contact of relay
504, eenducter 508, the-outer right contact of
| relev 341, brush 325 conductor 232, the up-

- - permost frent conte,et of relay 491, cenductor
- 4928 to battery, through the upper Wmdmw of

- 40

~ lay 622, over the upper back contact of re-
g "_-lav 847 conductor 857, the outer right front
‘coritact of relay 504, conductor 510,.the inner
right front contact of relay 341, brush 326,

45

50

register relav 493, A second circuit extends

from ground at: the right. back contact of re-

eondm:tor 933; the innermost upper frent

contact of relay 4921, conductor 429, to battery
~ through the upper wmdmg of reglster relay

494, A third: circuit extends from ground.
at the right back contact of relay 622; overthe

innermost lower back contact of relay 847,

_conductor 855, the outer right front contact

le :_55

~of relay 607, conductor 511, “the next to inner
left contaet of relay 34:1 brush 828, con-
ductor 234; the- lewermost contact of relay
421, eenduetor 430; to battery,
- dpper winding of reglster relay 426. Rems«
~ ter relays 493 424 and 426 operate in these
 cireutts and lock from battery, over their

 lower windings. and lower frent eontacts,

g0

conductor 431 the: outer right back centaet

 of release rela,y 205 to: grmmd at the euter
left contact of relay 201: -

- As soon as§ the: steermg switeh leaves p051-'

' -tlen 7 the cirewit of relay 805 ig opened andl

the locla.mg elreults of all of operated count-

, through the Wmdmgs of these Te-

through the

‘been

- L767960

"--1110' relays are. epened releasmg such: relays.
A circuit is also established for relay 622

with the steering switch in position 8, ex-
tendmn' from bautely, through the Wlndlnﬂ' |

of relw 622, conductor 623, the eighth posI-

0

tion terminal and brush 503 of steering

switch 550, conductor 502, to ground at the -

inter mediate right. conteet of relay 621, re-

lay 622 upon energizing locking over its in-

ner rwht contact to frround on conductor
509:. | |

S t?f'mk mambe?

the inner back contact of relay 809, conduc-
tor 613, the intermediate left eontaet of relay

- 622; the winding: of pohmzed relay 624, the

inner left conteet of relay 622; the wmdmﬂ
of l‘eley 602,
conductor §:

Relay- 602 1s

without function, however, at this time. Re-

| A fundamental c1rcult is new estabhshed'.
~from ground at the incoming selector 123,

over tru:ok conductor 127, brush 1024 thenee_'_ |
as- previously traced to conduetor 910, over |

the back eontaet of relay 601 -
1 the back contact of: eountmg -
relay 810, tHe outer back contact of relay :
809, cenduetm 908, thence as traced to brush
: 1025 over trunk condudtor 126 to battery,
_thmucrh the control relay: (not shown) at the
'111001111110' selector 128  If the incoming selec-
tor is 1n: eonrhtlen to be overated at thls time
relays 624 and: 602 operate, the polarized re-
lay receiving current inthe proper direction
since the trunk conductors 126 and 127 h-awe_' .

‘been assumed to be: reversed. |

B
OOWpZeteon of Teqestmtwn of tens deget Of _-

80

85

100
lay 622 at the tlme it energizes also discon-

nects ground at 1ts outer left back contact
from conductor 507, releasing transfer relay_'

491, thereby dlseenneetmg the operating cir- N

‘cuits of the units trunk number register re- 1c:

lays of theé operator’s position eqmpment

The ciréuits of thé sender now remain in this

“condition until after the operator has caused
the registration of the thousands and hun-
dreds dl oits of the wanted lme number on the

1emster<s of the sender.

Rmzetmmfm 07‘ numerical d@(}@ts of fwamfed_

line mzmbe7

All the forefremg circuit operations have
resulted from the depression of an office key

1-:1.9 o

by anroperator. While thishas been transpir-- |
ing the operator has proceeded to depress the -

'dw‘lt keys to register the numerical designa-
tion of the Wanted line on the sénder registers "2
‘shown on Fig. 7, as soon as the lamp

302
flashes, 1ndlcﬁ1t1nn' that an idle sender has

The - operator therefore first

212 estebhshes

eend_ee_ter 213, the outer right back con

tteehed to her position equipment.

1t has been assumed that the number of
the desired line in the office 122 is 3981. -
_ depresses;-; o
the 3 digit key 212 to register the thou- '
sands dlmt 3. At its left contact key

circuit from ground, over

125
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tact of relay 208, conductor 993, brush 305, the

outer left contact of relay 831, conductor 336
brush 529 and its first 1:)0511;1011 terminal of
the steering switch 500, conductor 538, mght
winding of thousands remster relay (03 COn-

ductor 7 04, to battery, thlough the Wmdmfr,
of relay 697, Relays 703 and 627 o emte,
relay 709 locking over its left WllldlIlO and

left contact to ground on conductor 701, Re-

lay 627 upon enermzmv closes an obkus cir-

cutt for relay 628 and a circuit in parallel
therewith over conductor 629, to battery
through magnet 534 of steermcr switch 500,

prepamtory %o advancing such switch into 1O~
--_Ley 218 for registering the tens digit 8 a |
cireuit is established from oround, throufrh‘ R

sition 2. A second circuit 1s also established
by the depl ession of key 212, extending from
oround, over the right cort'wt thereof, con-
ductor 21% inner left back contact of relay

left contact of relav 831, conductor 337, brush
531 and first position ‘terminal of steermﬂ*

switch 500, conductor 535, I'lO'ht winding off
thousands register rela

705 to: ba,ttery
through the Wmdmw of 1‘61‘1 627. Relay 705
Upon energizing locks through its left wmd-

Ing and inner 1eft front contact, wmdmp‘ or
relay 706, to ground on conductor 701. Relay '

T06 enermzes in this circuit.

- Upon the release of key 212 the prewouq--

ly traced circuit evtendmﬂ* through the wind-

ing of relay 627 is openﬂd relay 628, however,

remalining energized over its Wlndmg, the

back contact of magﬂet 534, to ground at the
628 thereby main-
taining the magnet wmdmo* 534 energized,
over its back contact and the front contact

iront contact of relay

of relay 628 until magnet 534 fully - ener-

oizes, whereupon relay 628 releases and mag-

net 534 advances the brushes of steermﬁ'
switch 500 into contact with the second posi-
ticn ferminals of their respective ares.

- operator then proceeds to depress the 9

- 45

50

- B0

65

key 215 to register the hundreds digit 9
Af its left contact key 215 establishes a cir-

cuit extending from ground, through the
right winding of hundr odls reﬂ*lster relay 713,

conductor 543, brush 532 and the second p051-
t1on termlnal of steering switch 500, conduc-
tor 338, inner left contact of relay 381 ‘brush
308, conductor 9226, the outer left back contact
of rels vy 208, conductor 216, the left contact
of key 215, 'conductor 218, the outer right
back contact of relay 208 ‘conductor 223

brush 305, the outer left contaet of relay 331 '
conductor 336, brush 529 and its second 051-
tion terminal, ‘conductor 536, the right Wmd-_
ing of hundreds register relay 707, conductor
(04 to battery, th rough the Wmdmg of relay
627, Relays 707 and 713 energize and lock
over their leﬂ"'t windings and inner left con-
tacts to ground on conductor 701 and relay
627 energizes as before. Key 215 at its right
contact establishes a second - circurt from
ground, over conductor 217, inner right back

contact of re lay 208, conduotor 224 brush

-111
- ufﬂ(

winding of mo‘lster relay

The

306, next to outer left contact of relay 831,
conductor 339, brush 530 and the second posi-

tion terminal of steering switch 500, con-

- ductor 537, right erhncr of hundreds reg-
ister relay 708, conductor 704, to battﬂw.-

through the Wlndll’lﬂ of relay 627.
urn causes the energization of lemy 628
of magnet 534. Bef}mtei relay 708 locks
over its left winding and inner left contact
to ground on conducior 701,
lease of key 215, relays 627 and 628 release
m turn releasmﬂ' magnet 534 to ‘Ldvance
steering 500 into pos:itmn 3. '

Ny 61(‘1}? 02T

Upon the re-

70

15

In: response to the depressmn of the #8- :

the right winding of the tens reglstel relzw

minal and brush 532 of steering switch 500,

conductor 838, inner left contact of relay 331 -
brush 808, conductor 226, outer left ba,ek .

‘80

709, conductor 538 the third position ter-
208, conductor 225, brush 307, next to inner .

86

contact of relay 208, conductor 216, the left

- contact of key 218, mmmctor 213, the cuter

right back contact of rel ay 208, conéuﬂtm 293,
brush 305, the outer left contact of rehy

381, conductor 336, brush 529, and its third
p051t1011 terminal, co*1d11ct0r 544. the right
conductm_ 704
to b%ttery

Relays 627 717 and 709 energize, relzws 717
and (09 lockmo' over their left windings

and inner left front contacts to ground on.

conductor 701. A second circuit is estab-

lished from ground, over the right contact to
key 218, conductor 214 inner left back con-

tact of rela:gf 208, conductor 295, brush 307,

th"r'oucih the Wmdmo’ of relay 697 -

920

95

next to inner left Tront contact of relay u31 T

conductor 337, brush 531 and the thlrd posi-
‘tion terminal of steering switch 500, con-

ductor 539, right W"lndme' of register relay
710, conductor 704 to b&ttGIY

throu O‘h the

105

Wlndmo' of relay 627. Relays 710 and 627 .

energize, reiay 710 locking over 1ts left wind-

Ing and ll'lﬂul left front contact to ground on
conductor 701 zmd relay 627 Closmg circuits

110

for relay 628 and magnet 534 preparatory

to advancing steering switch 500 into

magnet 534 to advance the steering switch.
Tn response to the depressmn “of the. 41

posi-
tion 4. Upon the release ol key 218 the cir-
cuit of rela,y 627 is opened in turn releasing

iz

units key 219 ground is connected. over con-

“ductor: 214, the inner left back contact of

relay 208, conductor 225, brush 307, the next '

87,

to inner contact of relay 331, conductor

brush- 531 and the fourth posmon uermmal o

'of stee,rmfr switch 500, conductor 540 right

winding of units remster relay 711, conduetor
704 to battery,

627. Relays 7 11 and 627 energize, relay 627

through the Wmdmg of relay

125

closing the circuits of relay 628 and magnet
534 preparatory to advancing steering swi LC]l
500 out of position 4 and relay 711 lochD' ”

over its left winding and inner left conta(,t -

to ground on conductor 701, Upon the re-

L 10



“into posﬁmoﬂ.‘l

16

- lease of key 91 thﬂ steering switch advanoﬂg
‘The .tlmzl.hlcal registers ot
the sender have ‘fl 5w heen ge

It will be recalled ﬂmt'the fLmdame:ﬂjé:al .
circult between the sender and the incoming
‘selector 123 was established with the steering
switch 550 1n posmon 8 and that the ‘Lilthbl -_

~advance of said steering switch %Wmthd the
- registration of the huﬂrileds digit of the

_ 10

| Wanted line number:

Upon the 160'18*51 ation
of such digit the stee: ring switcb 500 advances
into. p081t1011 3 whereupon a circuit 1s estab-

Tished from ground at brush 549 o1 steering
switeh 500, conductor 522 to battery, throuﬁ'h
Relay 635 upon
energizing locks to ground on conductor 509,

_'over 1ts I‘lO'ht contqct and at its outer loft
“ for lighting the lamps of the trunk number

the Wlndmg of relay 635.

contact estabhshes 2 cireuit fer magnet 512,

~ extending-from battery, through the Wimh ng

S 90

and contact of magnet 512, conductor 544,&,'

outer left contact of relay 635, conductor 636,

- the eighth position terminal ‘and brush 520

25

of steering switch 550, condvcter 521 to

ground at the left back combact oi relay 617.
-Steermfr switch 550 thereupon advances into
"posmon 9 and thence directly into position
- 10, over a circuit extending from battery,
- thrOUﬂh the winding and cont
512, the ninth pos1t1011 terminal and b1 usi
_590 of said steering switch, conduc..,m 521,

to ground at the left back contact of 1elay
617 In

0101111(:1 on conductor 509, over 1ts left con-

- Ing a circuit for tr ELIleeI relay 4:22, extend-

- ground at the outer I‘lﬂ‘l’lt contact of 1eh3:f'
552, At its inner rwht front contact relay

552 closes a cirenit - from oround,
strapped terminals 5 to 8 111011181V6 and brush
- 554 of steering switch 500, to battery, through
~ the contacts and wmdmo ot magnet 534, for
- advancing the steelmg switch 500 into posi-
tion 9 if at the time the registration of the

R

ing from battery, through the winding of

rela,y 499, conductor 432, brush 330, the ovtel-

left contact of relay 3&1 conduetor 349, to

over

entire numerical CLBSI‘THELthﬂ of the wanted

line number has been comp?eted Ag steer-

 ing switch 500 passes 1nto position 9 a shunt

e
i}

“around the winding of relay.

635 18 closed,
over conductor 686 and the ninth p051t10n

terminal and brush. 549 to frround wher: eupon
> relay 635 releases.

Polarized relay 694 which opelates only

| when a trunk termmfttmﬂ 1n the upper banks

of the selectors has’ been seized, upon oper-

~ ating over the fundamental circuit previ-
_' 011sly traced, closes a circuit from ground at

its contact, over conductor 515, brush 514

'_.'::'md the. nmth pos1t1011 telmmfil of steermo
 gwitch 550, conductor 528 to battery, thr 0116‘11

the wmdmo* of relay 625. Relay 625 oper-

ates in th1s circult and locks over 1ts mner'

'rwht contact to 0101111(:1 |
625 also - at its outer right contact
estabhshes a circuit for relay 440 of the tens
trunk number indicating GOIStel which may

| Pela

- 440,

cts of magnet

position .10, ground on brush 520
is extended throuﬂ'h the. winding of J.@].&j'

~_ b52 to battery, said relay locking dlrectly to
35
o tact and at its outer rlﬂ'ht contact, establish-

battery through the lamp
lampsnow indicate the number 039. The op-
erator noting the illumination of the trunk

nuimber mdlcatmcr lamps may at her leisure
plug the cord plug 118 mto the ]ack 119 of-

1,767,960

on conductor 509

be traced from oreund ot the outer right con-

tact of relay 625 over conductor 855 the -
outer right front contact of relay 607, conduc-q .
~tor 511, the next to inner left coatact of relay

341, blush 328, conductor 234, the lower con-
tact of relay 4:29 conductor 433 to ‘battery

through the upper winding of register relay
4&0 thereupon  locks
through 1ts lower winding and innermost

lower contfwt to O*round 011 eonductor 431 |

Reﬁ ister relay

Tmnk %umb er -mdwatwn

ClI'CllltS are also established at this tlme

80

indicator to indicate to the operator the num-

ber of the trunk selected. It has been

Ty r'-' )
O -

assumed that relays 416 and 440 of the tens -

trunk number register and relays 423, 424

and 426 of the umts trunk 111111’11)61 IBOISt@I'_ |

have been operated. With transfer rehy

4929 operated a circuit may now be traced for '
the #0 hundreds lamp 434, extending from

G50

battery, through the hmp 434, the upper- - -

most front contact of relay 422 conductor
232,
rehy 341, conductor 508, the Teft front con-
tact of rela, 504, conductor 823, the right
‘back conta,ct of 1ehy 826, conductor 852 to
ground at the outer 110*ht front contact of

- A circuit is " also established for
160

brush 3825, the outer rloht contact of

1elay 552.
the 3 tens lamn 436 extending from ground

“at’ the intermediate lower front contact of -
~relay 422, conductor 435, the upper front con- =~

tact of register relay 416 the lowermost

upper back contact of reg ster 1elay 415, in-
termediate upper back contact of recrlster re- 105

lay 414, the intermediate upper back contact

lamp 436, and a mrcmt for the
439 extendmg from ground on conductor 435,
the upper front contact of units register re—
lay 426, the inner upper back contact Cof ¢ egis-

- of 1ec>*15ter relay 413, the intermediate upper - -
front contact of rela, 440 to battery through

+9 units lamp R
116

ter relay 4925, the intermediate upper front .

contact of renlster relay 424, the lowermost

upper front contact of register relay 4923 to
439, “The lighted

the mdlcated trunk

In commg bmsh seZectwn

It will be recalled that the fundqmental
circuit has been established and that rel%y

with the control relay of the mcoming selec-

tor 128. With the steering switch 550 In
position 10, a circuit is closed for relay 805

extendmg from battery through the Wmdmg :

115
120

125

602 has been energized thereover. in series

186
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_ o

of relay 805 over conduct01 501 the 10th

“position terminal and brush 503 of steering

switch 550 to ground on conductor 502. A

clrcult 18 NOW closed for magnet 512 of steer-
1110' switch 550 extending over conductor 513,

the next to outer contact of relay 805, the back

- contact of counting relay 802, conductor 815

10

15

20

25

~ to ground at the outer left front contact
- of relay 622 preparatory to advancing the

steering switch into position 11. With the

steering switch in position 10, relay 602 now
closes a counting relay control circuit which

may be traced from oground at the front con-
tact of relay 602, the left back contact of
relay 605, conductor 606, brush 516 and the

tenth p031t1011 terminal of steering switch
-5560, conductor 541, the ught front contact
~of thousands reoqstel relay

703, the inner
right back contact of register relay 712, the
outer left front contact of register rela v

705, lead 813, the back contact of counting
- relay 814 to battﬂry through the winding of |

counting relay 832.

Relay 7832 energizes and
locks through the Wmdmof of relay 814._,, over

- 806, but relay 814 does not energize until the

commutator of the i Incoming selector places
“a shunting ground around the ‘winding of

- relay 602, as soon as the incoming selector

30

reaches its first brush selection p()sition. This

- selector switch action 1s well known in the

art and it is thought need not be fully de-

- scribed herein. When sut:h shunting ground
is applied relay 602 deenergizes, removing

- 35

40

45

o0

15

60

- counting relays

65

ground from lead 813, whereupon relay 314 __
'enero*lzes extending the lead 813 over 1its
.front contact, the hack contact of countin o

relay 816, conductor 817, brush 518 and its
tenth p031t10n terminal, conductor 519, the

back contact of relay 807 to battery, through

the winding of countmg relay 818. Upon
the further advance of the incoming selector
shaft and the removal of the shunt around
the winding of relay 602 by the commutator
of the selector, relay 602 again energizes,

f(,ompletmﬁ' the circuit of relay 818, which
- energizes and locks ‘through the Wmdm@s of
‘relays 802 and 810 in parallel over the front
contact of relay 818 to ground on conductor

806.
602 relays 802 and 810 operate in this lock-

Upon the next deenergization of relay
ing circuit. Relay 810 upon energizing opens
the fundamental circuit arresting the further
movement of the incoming selector and ad-
vancing the sequence switch thereof into POos1-
tion for operating the brush tripping mag-
net. Relay 802 upon energizing opens the
circuit of magnet 512 to advance stee ring

switch 550 into position 11 and thereby re-

leasing relay 805 to remove ground from con-

ductor 806, to thereby release all operated
A circuit 1s now closed for

relay 601 extending from battery, winding
of relay 601, outer Teft front contact of rela,y

1600, front contact of relay 802 .conductor

“the release of the counting relays.
as the steering switch advances into posi-
tion 11 relay 601 is maintained energized

~relay

815, to o'round a,t the outer left contact of

relay 692 which is effective to hold relay -
601 energized to in turn hold the fundamen-

805 has caused

tal OlI‘CUIt open until relay
As soon

from battely, through its winding, conduc-
tor 630, the eleventh position terminal and
brush 508 of steering switch 550, to ground
at the intermediate 11ght contact of relay 621.

Relay 601 upon energizing now closes a
circuit for reversing relay 809, extending
from battery, winding of relay 809 conduc-

“tor 848, left contact of relay 625 to ﬁlound at
- the front contact of relay 601, relay 809 upon
energizing locking over its left contact di-

rectly to ground on conductor 509, and at its
right contacts reversing the conductors of the
funda,menta.l circuit Wlth respect to the wind-

mg ot polarized relay 624. In position 11 a

011‘0111*5 is established for advancing the steer-
ing switch 550 into position 12 extending
from battery through the winding and con-

its own front contact to Oround on conductor tacts of magmet 512, the 11th pomtlon ter-

minal and brush 520 of the switch, conduc-

tor 521 to ground at the left contact of relay

617. The circuit of relay 601 is now opened
and this relay deenergizes again establish-
Ing the fundamental circuit, extendmcr to the

1ncoming selector 123, Whereupon relay 602
and the control relay of the selector energize,

the control relay of the selector preparing
the Selector circuit for brush tripping and
incoming group selection, and relay 602 es-

.tabhshmﬁ' a circult for controlling the count-

ing relays of the sender. The polamzed Te-
lay 624 is at this time not energized since re-

lay 809 has now reversed the connectmn of

trunk conductors 908 and 910 with respect to

m._ _
75
80
85  '

0
95
100

105 -

the winding of relay 624. With the Steermo’ _

switch 550 in position 12 a circuit as pre-

viously traced is established for relay 805
for supplying lockmﬂ' ground to the count-

1ng relays.

/ ncommg grmpr selection -
 With relay 602 energized a circuit is now

dosed from ground at the front contact of

602, over the outer left back contact

110

115

of relay 605 conductor 606, brush 516, and

1ts twelith pOSlthIl termma] conductor 542,
the outer right back contact of the thousands

register rela,y 712, the lower front contact of

rela,y 706, the outer left front contact of hun-
dreds remﬁter relay 713, lead 849, the back

120

contact of counting relay 850 to battery

through the winding of counting relay 830.
Relay 830 energizes and locks through the

winding of relay 850 and over 1ts own Iront

contact to ground on conductor 806, but re-
lay 850 being shunted over the contact of re-

lay 602 does not operate.
selector the brush shaft is started upon the

closure of the fundamental cn'cult to tmp the

128

‘At the incoming

130
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' . seleeted set ef brushes end to-make the group"ﬁ
- selection, the selector commutator intermit-:
~ tently shuntmcr the sender pulsing relay 602

as’ the trlpped set of brushes approaches
each group selection. position.” Upon the

o ".?_'ﬁrst

shunting of relay 602 it deener-

- gizes permlttmg the operation of relay 850,

which: thereupon extends the lead 849, evel',

its front contact and the back COI]UELCt of

o , counting relay 851 to battery, through the
W 111dmg of counting relay 831 upon the next:
. energization of Ielay

10

S prevmuely described the pairs of counting re-

- lays are successively operated: until relays
“818,; 810 and 802 operate at which time the in-.
.coming -selector shaft will have . advanced
in such a manner as to: position the second
.set of brushes' thereof upon the lowermost set

- of termirals in the fomth oroup to. which

o

8999 mcluswe

‘said brush set has access.
operating - opens ~the  fundamental. “circuit’
‘thereby arresting the advance of the incom-
ing selector and causing. circuit ~changes
'_thereat to start the incoming- Selector hunt—'
‘ing for an idle final selector trunk "The 1n-
coming selector has now selected anidle final
'selef‘ter having access to the: 500:lines 3500 to
-Relay 802 upon energizing
9, Tf it has 1ot so advanced rela,y 635 will

“.opens the circuit ‘of magnet 512 which de-

"_hshed pulsing relay 602 and ‘the control re- -
lay ‘of ‘the
_eentrel 1eley of .the final seleéctor preparing

“the circuits thereof for brush selection and position 16 thereupon reoperating relay 805,

B0

30 energizes and advances steering switeh 550
“Into p051t1011 13..
relay 805 releases in turn unloekmcr all-oper-
- ated counting relays.
-vicusly described rehy 601 is operated over-
- 55 the front contact of relay 802 until relay 802
~releases. following the release of relay
- and is held epereted over the thirteenth-posi-
““tion terminal and brush’508 of steering: switch
- 550 until'it leaves position 13,7 In’ p031t1011'_;'
13 'the previously .traced circuit over brush
520 1s closed to advance steering switch 550
 into position 14 thereupon reoperating relay i
- 805, releasing relay 601 and reestabhshmo‘
'*"-the fundamental circaat.

“Upon. leaving position 12

809

Final b?’*ush seZectwn .
With the fundamental circuit again estab-

"~ the pUlSlIlO’ relay 602 ‘closing a counting re-

i |
&t

" tion terminal, conductor 545, the back con-

~_ Stact of hundreds register. 1"ela, 714, the outer
- "front, contact, of. hundreds 1e0*13te1: relay 708,

the outer front contact of hundrede register

60
o :.__mg relay 821 to batter throue'h the winding
_ of counting relay 829 Relay
~~and locks through ‘the, winding of relay 821
- -and 1ts own front contact to ground on con-
165 duetor 806 but relay 821 bemg shunted at-

602. * In the manner

“Relay 810 upon’

brushes.

“In ‘the manner pre-

til it leaves position 15.
final seléctor are operated. ‘the b

899 enerelzesj"-j'-trmpmﬂ' ‘the selected get: of “brushes.

~pulsing relay 602 now closes a’ couhting: relay
control’ circuit for eontrollmg the tens selec- -

13767;960‘. L

“the front centaet of rela 602 dees not ener-
As the brush shaft of the final selec-
tor advances in its brush selection movement
" the commutator thereof 1nterm1tte11t1y shunts -
first
“shunting of relay 602 such relay deenel olzes
'perlmttme' eeuntme relay 821 to oper: ete to
extend the opemtmo lead 523 over its front
contact and the back contact of counting re-- _
lay 850 to battery through the Wlﬂdlﬂﬁ’ of wg

oize.

the sender pulsing relay 602. Upon the

relay 830. In the well knewn manner in re-

sponse to the advance of the final seléctor
shaft pairs of counting relays are successive-
1y operated until IEIEL“}‘TS 818, 810 and 802 op-
erate at which.time the selector switch shaft go

will have advanced to a position to trip the

Relay 810 upon-op-

prepare for’ tripping -the selected set of

advances ‘the" eteeimg switch 550 into" posi-

trationis completed and steering switch 500
has advanced out of position 4 into position

~gtill be locked and a holding c¢ireuit for mag-
‘net 512 will exist, through its winding, over

conductor 513, the inner left contact of rela;y
635, conductor 637; the fourteenth termmal
‘and brush 520 of steermg switch 550, conduc-
tor 521, to ground at the left back eentfwt of

fifth set of brushes having access to lines =
*.8900 to 3999 inclusive.
erating opens.-the fundamental circuit there-
by arrestme ‘the advance of thé final selec
" tor ‘and causing circuit changes thereat to

88

‘Relay 802 upon’ energizing opens
‘the circuit of magnet 512 which. thereuP(m

'
. lI
.
' L
-_._.._.n_—i—h—l.---._.—_._-ﬁ_-._ul-. e, e, M -

or

~tion 15 provided that ‘the numerical regis-

95

100 o
i relay 617. - Assuming that the - ?‘engtI‘&tl()Il -
1S cempleted however relay 635 1s deener--

gized and magnet 512 is permltted to deener-

gize edvsmcme steering switch 550 1nto posi- -
“tiod 15. Upon leavmg position 14  relay 805

105

releases in turn unloeking all operated count-

ing relays. In the manner previously de-

seribed relay 601 is operated over ‘the front

o fellowmg the release of relay 805 ‘and 1s held”

.. operated over the fifteenth position termi-
nal and brush 503 of steering switch 550 un- =
In position 15 the
_previously-traced 01r0111t over brush 520-is,
~closed to advance the steering switch 550 mto

o lay control circut eztendmo' from ground at_-1_.~_a.re1easme' Telay: 601 and reesta,hhshmg the |

~ the! front contact. of relay
5. traced. to. brush 516. and its’ feulteenth posi-

602,. thence asi"f' "fundamental Glreult

Fmal tens seZectw?t

- With. the fundemental (311"01,1113 ragem es-

tablished ‘pulsing relay 602 and the control
.relay of the final selector are operated; the
“control:relay of the final selector starting the~ 125

relay 707, lead 528, the back contact of count-—--“ |
- final- selector-in its tens selection: movement

The

‘t1011 mevement of the ﬁnal selector* exteﬂdlng

contact of relay 802, until relay 802 releases,, .

11(} o

';“"'__12_0__

13, -

15' i
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~ from ground at the front contact of relay

10

20

oo

40

45

50 -

contact of pulsing relay 602.

602, thence as traced to brush 516 and its six-
teenth position. terminal, conductor 546, the

outer front contact of tens register 1elay 710,
the outer left front contact of tens register re-

lay 717, counting relay lead 849, the back con-

tact of countlng relay 850 to battery through
the winding of relay 830. Relay 830 energizes
and locks through the winding of rela,y 850
and 1ts own front contact to ground on con-
ductor 806, but relay 850 does not energize
since it is at the time shunted over the front
As the brush
shaft of the final selector advances in 1ts
brush selection movement the commutator

thereof intermittently shunts the sender puls-

ing relay 602. Upon the first shunting im-
pulse relay 602 deenergizes permitting count-
ing relay 850 to operate to extend the oper-
ating 1ead 849 over the front contact of relay

850, The back contact of relay 851 to the count- |

ng relay 331. In the well known manner in
response to the advance of the final selector
shaft, pairs of counting relays are succes-
swelv operated until relays 814 and 832 op-
erate when the lead 849 becomes extended
over the front contact of relay 814, the back
contact of relay 816, conductor 817 brush
519 and the smteenth position terminal of
steering switch 550, conductor 547, the right
front contact of tens register relay 709 which
always operates when the tens digit regis-
tered is greater than four, conductor 527 to
battery, th]:*oucrh the Wmdmg of counting re-

lay 833. The 1 remaining counting rela,ys are

then successively operated as the final selec-

tor advances in its tens selection movement
- until relays 818, 810 and 802 operate at which

time the trlpped brush set of the final selec-
tor will be positioned beneath the first ter-

minal of the eighth tens group in which lines
3980 to 3989 terminate.

Relay 810 upon operating opens the funda-
mental circuit thereby arresting the advance
of the final selector.
oizing opens the circuit of magnet 512, which
deenergizes and advances the steering SWltch

550 into position 17. Upon leaving posmon
16 relay 805 releases in turn unlockmcr all op-

erated counting relays.

In the manner previ-

- ously descrlbed relay 601 is operated follow-

-

- 60

ing the energization of relay 802 and is held

operated over the seventeenth position ter-
minal and brush 503 of steering switch L50

until it leaves position 17. In position 17
the previously traced circuit over brush 520

is closed to advance the steering switch 550
into position 18, thereby reoperatmg relay
305, releasing relay 601 and reestabhshmg the
funda,mental circuit.

Final u:mts seZectwn

 With the fundamental circuit agaln es-
ta,bhshed pulsing relay 602 and the control

Relay 302 upon ener-

19

relay of the final seleetor are opemted the
control relay of the final selector starting the

final selector in its units selection movement.

Pulsing relay 602 closes a counting relay con-

trol cn;‘cmt for controlling the units selection

movement of the final Selector oxtending

from ground at the front contact of 1elay

602, thence as traced to brush 516 and its
elghteenth position terminal, conductor 548,

the outer front contact of um‘ts register re-

I'eﬂ‘lStBI' relay 716, counting relay lead 813,
the back contact of countmo relay 814 to bat-
tery, through the winding of relay 832.
lay 832 energizes and locks thr ough the wind-

Re- : |
~'80

76

T
lay 711, the left back contact of the units ._

ing of relay 814 and its own front contact to

ground on conductor 806, but relay 814 does

not operate as 1its Wlﬂdlﬂﬂ’ 1s shunted over

the front contact of pulsing relay 602. Asthe

brush shaft of the final selector advances the
commutator thereot mtermlttentlj,T shunts the
stepping relay 602 thereby causing the oper-

ation of successive counting rela,ys until re-

lays 818, 810 and 802 energize at which time
the trlpped set of brushes will have been po-

sitioned upon the terminal of the wanted line
125.  Relay 802 upon energizing opens the

85

- 90

circuit of magnet 512 which thereupon ad-

vances steering switch 550 into position 19.

Relay 810 opens the fundamental circuit

thereby arresting the further advance of the
final selector. Upon leaving. position 18

steering switch 550 opens the circuit of relay

805, which deenergizes in turn releasing all
opemted countmg relays. In the manner
previously described relay 601 is operated,
over the front contact of relay 802 until relay
802 releases, following the release of relay

805 and 1s held operated over the nineteenth
position terminal and brush 503 of the steer-
ing switch until it leaves posrtlon 19.

Tn position 19 a circuit 1s estabhsnec_ for

advancing steering switch 500 out of posi-

tion 9 into normal position extending from =
110

battery, through the winding and con*acts of
magnet 534, the nineteenth position terminal

and brush 520 of steering switch 550, conduc-
tor 521 to ground at the left back contact of

relay 617. Upon reaching position 10 steer-
115

1ing switch 500 estfmbhshes a circuit for mag-

05

100

108

net 512 extending from battery, through the

winding of maﬂnet 512, conductor 518 the

‘tenth position terminal and brush 549 of

steering switch 500 to ground preparatory
to advancing steering sw1tch 550 into posi-

ing the drwmg circuit of magnet 534

- Ir ﬂcommq selectm’ ad@ances fm“ mngmg caZZed

. line
Wlth steerlng swﬂ:ch 550 in. pomtmn 20 the

120

tion 20. This clrcmt is maintained until the
_steerm,q switch 500 reaches normal p091t1011
when it is opened and steering switch 550 is

” permltted to advance into p081t1011 20, open- 125

130



50

20

previously tmeed circult of 1e1ny 80a is eg-

tablished and 1e1ey 805 energizes establisii-

1ng the pT‘eVlOUS].,Y traced cirenib for magnet

519 2, preparatory to advancing steering uTVltCh -

550 1nto p051t1011 21.
19 steering switch 550 opens the euemt ot

Upon leaving position

_relay 601 Whleh tﬂereu},on reléases again

- closing the fundamental circuit.
selector following the completion or units
o selection the circuits of the final selector are
~ cut. through for talking and the incoming
“selector sequence switch is advanced in the
well known manner to again complete the

10

15

Ehe final

fundamental eircuit throunﬂ relay 602 and

the control relay of the incoming selector, re-

- lay 602 at this time esta bhehmf“ a circult for -
-lw 300. Reley 300 now receives sufficient

~counting relay 818, ezaiter* ding from ground at
" the front contact -of relay 602, thenee as

R ~traced to brush 516, eountmo* o lmy Operatmcf
20

lead 853, the back contact of counting relay
816, conductor 817, brush 518, the twentieth

| pOSltl_OIl terminal of steering s’mteh 550, con-

ductor 519, the back contact of relay 807 to

battery, threuoh the winding of relay 818.

25

Relay 818 Operates and locks through the

- windings of relays 802 and 810 in pa‘*‘ellel

bt the latter relays being shunted over the
contact of relay 602 do not operate until the
‘sequence switch of the incoming selector ad-

30

thereof to open the fundamental
_ release. rela,y 602. “When the seq
of the incoming selector advances and relay

vances under the control of the “control relay
circult and

C 802, deenergizes relays 802 and 810 operate.

Relay 310 upon eperating opens the funda-

‘mental circuit end relay 802 upon epeJ, ating

- opens the circuit of magnet 512 to advance the

steering switch 550 into position 21.
cuit of reley 805 is now opened to release re-

lays 818, 810 and 802. ‘Upon the operation

~of relay 802 relay 601 again operates but Te-

45

establish the fundamental circuit.
~ reestablishment of the fundamental elremt
at the incoming selector the contrel relay of
- the incoming selector and relays 602 and 624
- of the sender operate.
~ at this time because the fundamental circuit

 has been reversed at the incoming selector in
the well known manner.

Upon the

Relay 624 operates

wanted line 125 by. the Imel selector and the

_apphcatlen of ringing current thereto, if such

line is found to- be 1d1e, proceeds in the well

60

known manner after which the telkmﬁ' cir-

cuit from the wanted line to the trunk con-
ductors 126 and 127 is established.” -
~ Upon the energmatmn of the polar 1zed re-
~ lay 624 a circuit is established from ground
at its contact, over conductor 515, the twenty—(
"~ first position termmal and brush 514 of steer-
. ing switch 550 to eonductor 555 preperetory |
- to releeemo' the sender.

o ever, does Ilot proceed until after the opera-

- 65 1

tor has plugg

ed mto the tr unlz; ]eeL 119

1tence switch

The cir-

The testmﬁ of the

‘as the

The release how-

1 ,‘7_65’??--‘9,60.'

Operator compZetes connection bg/ pluggm /--‘_ N

mta indicated trunk ;;a;clc

When the 0peretor phwe mto such a ]ack

in accordance with the trunk number 039 in-
dicated to her on her trunk number indicat-
ing-lamps, _
| th1 ough the lamp 114, resistance 116, sleeves

of 1110 118 and jack 119 to oround throuo'h -
“the left winding of sleeve. relay 120. Rehy- '

120 energizes, af its inner right front contact
connects the rwh‘t non- mductwe Wlﬂdlﬂﬂ' of
relay 120 and the left non-inductive Wmdmo' :
of relay 121 in parallel with the right Wmdlm'
of relay 121, over. the circuit prekuelv '

a circuit 1s closed from battery,

raced to n’rmnd through the winding of re-

70

5

current to ener gize- and at its I‘lﬂ‘ht contact

connects nlound over conductor 857 the out-

~er right front ee«*qte ¢t of relay 504, eonduetor

510, “the inner right contact of relay 341,

brush 326, eonductor 9233, the inner upper-_".';}-

front (‘Ollec ct of relay 4:29 conductor 438, to - }
~battery through the Wmcnncr of release 1e1eyl .
- 205 at the operator S p081t10n eqmpment |

PeZea’se 0/’ opeaﬂatows eguzpmem

Reley 205 upon energizing opens at 1te

inner left contact the holding circuit of regis-
ter relays 201 and 202, opens at its outer left

contact the holding circuit of relays 207 and
340, at its right contact opens the holding cir-
cuits of relays 401 and 406 and at its outer

‘right contact opens the holding circuit of all wg

operated trunk number reg ister relays of Fig.

4. Relay 340 upon deenergmmg at 1ts left
contact, opens the circuits of relays 831 and
‘Relay 341

upon releasing now opens the prevmusly

341 whleh thereupon release.

traced circuit of relay 422 which releases in

105 -

turn disconnecting operating ground from
leases as soon as relay 802 releases to again

the lamps of the trunk number indicator

taet over the back contact of relay 3811,

“which now become extinguished. Relay 331
upon cdeenergizing now closes a circuit extend-

- thenee to conductor 350 and from conducter R
350 1. pemllel over off-normal contact 303
and release magnet 302 to ba,ttery, and "
through off- 110rma1 contac ct 323 and release
'mawnet 322 to bftttery These release mag--

115

nets upon energizing now release the position .

finder switches of Fig. 3 to normal.

thereupon releases.

richt back contact the cirecuit previously

traced to conductor 555, over conductor 351 o
to battery, on conductor 626 This circuit is
in shunt of the Wmdmo of relay (f OO Wthh _'

inders reach normal the off-normal
contacts 803 and 823 open the circuits of the
release magnets and off-normal contact 324
opens the 1ock1ng e1reu1t of rela,y 312 whmh_' o
- .15

Upon its release relay 340 completee at its

“Assoon
120

130

P

80

ing from oreund at its outer right back con- =
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thefeupon deenergizes in turn releasing relay
621. The release of relay 621 removes
ground from conductor 501, whereupon oper-

ated relays 607, 603, 615, 504, 610, 524, 526,
600, 552, 622, 624, 625, 826 and 809 release.

A circuit is now closed for advancing steering
switch 550 out of position 21 into normal po-

~ sition, extending from battery, through the

10

158

20

25

~cuit of release magnet 1017. Magnet 1017
energizes and releases the second selector, its

30

40

45

50

55

60

65

winding and contacts of magnet 512, brush

558 and the strapped terminals of 1ts arc, con-
“ductor 556, to ground at the inner right back

contact of relay 621. Relay 700 upon deener-
gizing opens at its uppermost contact the
holding circuits of the numerical register re-
lays of Fig. 7 and at its innermost lower con-
tact opens the circuit of relay 915 of the first
selector. . o -
Relay 915 upon deenergizing now closes

the circuit of release magnet 917 which ener-

oizes and restores the first selector of Fig. 9
to normal. As soon as this selector reaches
normal the circuit of magnet 917 1s opened

at off-normal contacts 916. At its front con- gtored. The operator may then proceed to

‘reestablish the connection.

tact relay 915 also unlocks all operated relays

of the first selector. At its intermediate low-

er contact relay 700 also removes ground irom

conductor 921, thereby releasing relay 1015 ot
the second selector of Fig. 10 which thereupon

releases unlocking all operated relays of such
selector and closing at its back contact the cir-

own circuit being opened at off-normal con-
tacts 1016 as soon as the selector 1s completely
restored. o |
Upon the release of relay 621 ground 1s re-
moved from conductor 801 releasing relays
800 and 121. Relay 121 upon releasing now
connects the trunk conductors 126 and 127

to the tip and ring contacts of jack 119 and |
- disconnects such conductors from the termi-.

nal banks of second selectors such as the one
shown in Fig. 10. With relay 121 released

maintained on test conductor 1022, over the

outer right front contact of relay 120 and the
inner right back contact of relay 121 to mark

the trunk as busy to second selectors and
ground is removed at the outer right back con-
tact of relay 120 from conductor 1019 to mark
the trunk as busy in the group of twenty
trunks to which it belongs. The lamp 114
which lighted when the operator plugged
into jack 119 becomes extinguished in the well
known manner when the called subscriber
answers and relay 111 operates. All of the
equipment which the operator has employed
to select the trunk 126, 127 has now been re-
stored. The talking connection between the
calling subscriber of line 100 and the called
subscriber of line 125 is restored upon the ter-
mination of the conversation in the well

known manner and need not be described in
detail heremn. R

21

I'ncoming or final selector driven to overflow

- position

If the incoming selector during group se-

lection or the final selector during any of its
selection movements goes to an overthrow

erates over the fundamental circuit closing a

~circuit for overflow relay 551 extending from
ground at the contact of relay 624, conduc-

tor 515, brush 514 to battery through the

at its right contact connects ground over con-

~ductor 857, the outer right front contact of

| 1;()__
position thereby reversing the fundamental
~ circuit, with the steering switch 550 in posi-
tions 12, 14, 16 or 18 polarized relay 624 op-

75

winding of relay 551. Relay 551 upon ener- =
gizing locks to ground on conductor 509, and

80

relay 504, conductor 510, thence as previously

traced to battery, through the winding of
release relay 205 at the operator’s position

“equipment. In the manner previously de-

scribed all apparatus which the operator has
employed to reach the trunk 126, 127 is re-

Outgoing brumk reczo]w&dirécﬂy- from first
- selector o

In the foregoing discussion it has been as-

90

sumed that both first and second selectors

were necessary to reach an idle trunk extend-

ing to the desired office 122. It will now be

assuined that the trunks of Fig. 1 terminate
directly in the banks of the first selector of
Fig. 9 and that in response to the registration

of the first code letter on the office code relays

of the sender the first selector has positioned
its brush sets opposite the first level of 1ts

100

banks in which trunks extending to the office -

122 terminate. _
switch 550 will have advanced to position 2.
On all levels in which access to outgoing

By this time the steering

105

trunks may be directly made from the first )

Therefore when the first selector has been ad-
vanced to such a level, for example to the

first level, a circuit is closed from battery,
through the right winding of relay 820, con-
ductor 931, shaft springs 930, conductor 932,

the outer right contact of relay 603 to ground

at the inner left back contact of relay 607.

Relay 820 upon energizing, locks over 1ts left
winding to ground on conductor 509 and

“selector, the-shaft springs 930 are closed.
and relay 120 energized ground potential 1s

10

[ 15

closes a circuit for advancing steering switch

550 out of position 2 into position 3. This
circuit extends from battery, through the
winding and contacts of magnet 512, brush
553 and the second position terminal ot the
steering switch, conductor 557, the right

front contact of relay 820, conductor 721 to

oround at the intermediate lower front con-

tact of relay 700. The shaft contacts 930 also

[20

close a circuit for the release magnet 917 of

the first selector, extending from battery,

through the winding of magnet 917, off-nor-
mal contacts 916, shaft contacts 930, con-

fali-
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.-cluetor 932 to ground at the inner luft back

~contact of relay 607.
- releasing the selector to norm-’tl its own Cir-

l‘él.,:.x,':}'ﬁe1L 017 eaerrrlzes

cuit being opened at the off-normal contacts .

5-916 when the selector 1s completely restored.

With the selector in normal position and

~ the steering switch 550 of the sender in posi-

10

15

tion 8 the ﬁrst seleﬁtor 1s controlied again-in

“a vertical movement in accordance Wltl’l the
‘second code letter of the office code in the same.
- manner as previously aesembed In connection

~ with the operation of the-second selector.

Hrom this point the call progresses in exact-.
iy the same manner as previously described

cxcept that the operations which ‘the second-

- selector previously performed are now per-

o0 I

il
Lt

formed by the first selector, the first: selector:
stepping vertically and then in a rotary di-

‘rection to select an idle trunk and in such
“movements eentroll’lnﬂ the trunk number in--

cdicator of Hig, 4ito indicate to-the operator
the nu mber of the trunl{ Wlneh has been SO
selected. S

What is elalmecl is::

1. In an automatic telephone exchanﬂ'e sye- --

tem, a plurality of operators’ p031t10ns, a plu-

:mllty of offices, a group of trunks outgoing

to each of said offices and terminating there-
in in- switching mechanism, a plurallty of

_-en{:lers common to said: OPCI’&bOl"b positions:

£Or GPpe eLmo sald ewzttcmnﬂ meelm*n sm, a
selec ‘tor S'Wlb(}ll indivi c:lual to: each sender. fer

‘associating an idle sender with a calling oper-

ator’s poeltmn a second selector. switch oper-

- ‘able In accordance with the selective operation:

of said first switch to extend additional con-.
trol conductors from said sender to said eall-.

~ing position, and selector switches for aSSOC1-

] ¥a
-~

ating -a selected sender with an 1dle trunk in.

-any desired ones of said trunk groups.

2. In.an automatic telephene exchange sys--

tem, a plura,llty of. opera,tors pemtmqs, a plu-

rality of offices, a group of trunks outgoing to-
each of said offices and: terminating therem

5 1N switching mechanism, a- plm a,llty of send-
ers common to said opefaters DOSIL10NS - for

operating said switching meehamsm a selec-

50

63

3:}

erable 1n unison with said
to extend additional control conductors from
said sender to said calling position, and selec--

tor. SWltch individual to each.- sender for as-

sociating ‘an idle:sender with a calling op-

erator’s pOSltIOIl 2 second selector switch: op-:
irst-selector switch:

tor switches for assoeletmo* a selected send-
er with an-idle tI‘thl{ n a,ny de51red ones ot

said trunk grotps..

3. In:an automatic uelephone exchange sys--
tem, a plurahty of operators’ posﬂslons, a plu-
ml1ty of ofiices, a group of trunks outgoing
to each of said ofiices and terminating therein
in switching meehamsm, a plurallty of send-
ers common to-sald operators’ positions for
operating said switching mechanism, a step--
by-step switch having vertical and rotary
huntmo' movements mclw.ldua;l to each-sender

'i 767,960°

fov assoelatmg an-idle sencler with a c,allmg

“operator’s position, a second selector switch of
the same clmraeter as said first selector switch.

operable in unison therewith as to both of its -

hunting movements to extend additional con- 7y

trol eomlueters from said sender to said call-
ing position and selector switches for as-
‘sociating a selected sender with an idle trunll
1N any desired ones of said trunk groups.

4. In an automatic telephone exchange Sys- 75'_—1@

tem, a plurality of mechanisms, a seeoncl
n’leehamsm a - selector switch individual to
said g ecencl mechamsm for associating it with -
any one of said first named mechanisms, a

second selector switch also individual to said 80

second mechanism, and means for operatnw

- said second seleetor switch in accordance with -
the selective ‘operation of said first-switchito

extend additional control- conductors from-

‘said second meehamsm to the selected ﬁrst 85 . -
‘mechanism. - |

5. In an au tomatm telephone exehange SyS-
‘tem, a- plurality of mechanisms, a second
meehamem 2 -selector switeh individual to

said second meehamem for associating it with: 90_5
any one of said first- named- meehamsms 2

seconid selector switch also individual to sald

“second mechanism, and ‘means' for operating

said second Seleetor switch 1n unison with SELICl

first-selector-switch to extend additional con- ¢5 =

trol conductors from said second meehemsm
to the selected first- mechanism. -
6. In an-automatic telephone exchange sys-

tem; a° plurality of mechanisms, a second
meehamsm a step-by-step Seleetor switch 190+
having vertical and’ rotary. hunting meove-

ments ll'lCllVlClIl&l to- SELTCl second mechanism.

Tor assoclating. itiwith any one of.said first-

named. meelmmsms second selector switch

- of: the same. ehameter.. as said’ first selector:. ]o,y{__

switch, and:means for opera,tmtr said. second

- selector switch 1n both .of its selective move-
ments inunisen with the eorres]g)ondmg selec-

tive movements of said first: selector. switch:

to extend additional control conductors from. 110f
‘said second. meehamsm to the seleeted first-

mechanism. .

7. . In an automatic Lelephone exehenoe sys—. =

tem; a plurality of mechanisms, a. second. plu-

mht}f of mechanisms; a selector. switch. mdl— 115

vidual to each of said second mechanisms for
assoclating it-with any one of said first named.

meehamsms,- a seeoncl selector switeh indii

vidual: to each of said second mechanisms,

means for operating said second: selector 120°
switch in-accordance w1th the selective opera--

tion. of the corresponding first selector switch
to extend additional control conduetors from
the- sef"ond mechanism to which it is indi-

vidual to the selected first mechanism zmd a 125

chain start circuit for starting the pair of

‘selector switches of an idle second mecha-— :

nism.to select a first meehamsm

8. In an automatic telephone exehange _
:system, 2, plurahty of first meehamsms ar- 130

' r
e — e —m alel - .
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ranged in groups, a second plurality of
mechanisms, a pair of selector switches indi-
vidual to each of said second mechanisms for
associating it with any one of said first
named mechanisms, means for operating
said pairs of selector switches in unison, a
start circuit extending from each group of
said first mechanisms for starting the pair
of selector switches normally assigned for
serving such group if idle, and means for
extending said start circuit for starting a
pair of selector switches normally assigned
for serving a different group of first mech-

anisms if the normally assigned pair of

selector switches is busy.

9. In an automatic telephone exchange

system, a plurality of mechanisms, a second
mechanism, a selector switch individual to
sald second mechanism for associating 1t
with any one of said first named mechanisms,
a second selector switch also individual to
said second mechanism for extending addi-

‘tional control conductors from said second

mechanism to the first mechanism selected
hy said first selector switch, a stepping relay
common to said switches, stepping magnets

individual to said switches, and circuits for

said relay controlled by said magnets. -

10. In an automatic telephone exchange
system, a plurality of mechanisms, a second
mechanism, a selector switch individual to
said second mechanism for associating 1t
with any one of said first named mechanisms,
a selector switch also individual to said sec-

ond mechanism for extending additional

control conductors from said second mecha-
nism to the first mechanism selected by said

first selector switch, a stepping relay com-

mon to said switches, stepping magnets indi-
vidual to said switches, an operating circuit
for said relay controlled over a back contact

of one of said magnets, a holding circuit for
“sald relay controlled over a back contact of

the other of said magnets and operating cir-

cuits for said magnets controlled by said
relay, whereby said relay and magnets recip-

rocally control each other to cause said
switches to step in unison. o -
11. In an automatic telephone exchange

system, a plurality of mechanisms, a second

mechanism, a step-by-step selector switch
having vertical and rotary hunting move-
ments individual to said second mechanism
for associating it with any one of said first
named mechanisms, a second selector switch
of the same character as said first selector
switch also individual to said second mecha-
nism for extending additional control con-

ductors from said second mechanism to the

first mechanism selected by said first selec-
tor switch, a stepping relay common to said
switches, a vertical and a rotary stepping
magnet individual to each of said switches,
an operating circuit for said relay controlled
over back contacts of the magnets of one

of said Switéhes,- a hoIding circuit for said
relay controlled over back contacts of the’

magnets of said other switch, and operating

circuits for all of said magnets controlled
by said relay whereby said relay and mag-
nets reciprocally control each other to cause

said switches to step in unison as to both
their vertical and rotary movements.

70

12. In an automatic telephone exchange

system, a plurality of mechanisms, a second
mechanism, a step-by-step selector switcin

75.

having vertical and rotary hunting move-

ments individual to said second mechanism
for associating it with any one oi said first

named mechanisms, a second selector switch

of the same character as said first selector

switch also individual to said second mecha-
nism for extending additional control comn-
ductors from said second mechanism to the
first mechanism selected by said first selector
switch, a stepping relay common to said
switches, a vertical and a rotary magnet indi-
vidual to each of said switches, an operating

circuit for said relay controlled over back

contacts of the magnets of one switch, a

holding circuit for said relay controlled over

back contacts of the magnets of said other

80

00

switch, operating circuits for said vertical

magnets controlled by said relay whereby

said relay and vertical magnets reciprocally
control each other to cause said switches to
step vertically in unison, and a transier relay

for substituting said rotary magnets for said

vertical magnets in said operating circuits,

whereby said stepping relay and rotary mag-
nets reciprocally control each other to cause

said switches to rotate 1n unison.

18. In an automatic telephone exchange
system, an operator’s position, a plurality of
offices, a group of trunks outgoing to each of
said offices, ofl _
sponding to said plurality of oflices, a train
of selector switches, certain of said trunk

‘oroups terminating in the first switch of

said train and others of said trunk groups

terminating in the last switch of said train,
and means controlled by said office keys for
directing the first or all of said train oi

switches to associate said operator’s position
with an idle trunk in any desired ones of said
trunk groups. _ ' .

14, In an automatic telephone exchange
system, an operator’s position, a plurality of
offices, a group of trunks outgoing to each
of saild offices, office keys at said position

- corresponding to said plurality of offices, a

train of selector switches, certain of said
trunk groups terminating in the first switch
of said train and others of said trunk groups
terminating in the last switch of said train,

means controlled by said office keys for caus--

ing a plurality of selective operations of said
train of switches to associate said operator’s
position with an idle trunk in any desired

trunk group, and means effective if the de-

ice keys at said position corre-
S _

100
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110

115

120

125

130
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sired trunk greup terminates in the ﬁrst

switch of said train to restore said first
switch following the first selective -operation
thereof whereby it is then responsive to fur-

g ther control by said office keys to select an

1dle tmnk in the desired trunk group.

15. In an automatic telephone exehanges

| Syetem an operator’s position, a plurality of

10

15

of said offices, office keys at said poeltlon cor-

' reepondmﬂ' to said plurality of offices, an office
‘code register at said position controlled by

said keye for registering the office code dwlts |
of office deswnaumne a train of- Select01 |

switches, eertam of Seud trunk groups ter- . |

mmatme in the first switch of said train and

~ other of ¢ said trunk groups terminating in the

last switch of sald tram means - controlled

by said register for emcesewely directing the

S 20-_'%W1tehes ei said train to connect said posi-

tion with any desired trunk group which ter-

0
Y

o
A

minates in the last switeh of said train, means
for restoring the first switch of smd train
following the first selective operation thereof

if the ﬁrst digit of the registered office code

1s indicative that the de31red trunk group ter- -

“minates in said first switch, and means for
‘then reoperating said first switch in accord-

ance with the remainder of said registered
office code to select the desired trunk group.
In witness whereof, we hereunto subscrlbe
our names this 28th da of September, 1928.
- - EDGAR H. CLARK
‘WARREN W CARPENTER

60
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offices, a group of trunks outgoing to each
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