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UNITED STATES

1,743,429

PATENT OFFICE

EDGAR H. CLARK, OF RICHMOND HILL, NEW YORK,

ASSIGNOR. TO BELL TELEPHONE

LABORATORIES, INCORPORATED OF I\TEW YORK N. Y., A CORPORATION OF NEW

YORK

TELEPHONE-EXCHA_NGE SYSTEM- .

Avplication ﬁled June 27, 1928 Senal No. 288 607

This invention relates to tﬂlephone eX-
change systems and more particularly to an
11"’“110&11111"?‘ arrangement for the purpose of
mmcatnw to an operator the number of a

teiephone line. The object of the invention is

to economiize in the apparatus required, and
to enable such indicationsg to be transmltted
over long cable loops.

In telephone exchanges of a machine
switching - character, especmlly during the

period 1n which the ezchqnges 21e bemf}* COT- -

verted from a manual operation L‘lSlS to a
machine switching basis, there are certain
offices which oper ate on a manual basis while
others are eqmppﬂd with selector switches

and operate on a full machine switching

basis. For establishing calls from lines In

a machine wutchmn ofﬁce of such an ex-

change to lines 1n a “manual ofiice, 1t 1s the
common practice for the subscriber to set

registers In a comimon sender in his office in

accordance with the office and line designa-
tion of the wanted line. Thereupon the send-
er operates selector switches to extend a con-

. nection over an interoffice trunk from the
calling line to the office in which the wanted

line terminates in accordance with the office
designation of the wanted line number. The
interoffice trunk extending to the manual of-
{ice terminates 1n a manual connection plug.

Common line number indicating apparatus 1s
associable at the manual office with any one
As soon

of the trunks incoming to the ofiice.
as the manual oper: ator has associated the

indicating apparvatus with the trunk upon

which a call i incoming the sender 1n
the machine switching office proceeds to send

cocles of 1mpulses to ‘the indicating appara-
tus to set registers

therein to 1"6001"(1 the
numerical. deswnatmn of tlne wanted line.
When the recisters have be

7,1923, shows a system of the character above
described.

In accordance w1th the present invention
the registrations on the registers of the ma-

chine SWltchmﬂ sender are transtferred to
“the relay reglsters of the call indicator 1n

‘movements.

en seb lamps are
liohted to display the line number regis-.
tered thercon. The patent to A. E. Lundell
_,‘md . H. Clark No. 1,464,084, issued August

the manual office by tralns of 1mpulses trans—
mitted revertively from the indicator appa-
ratus over the interoffice trunk to the sender.
T'his 1s accomplished by impulsing relays in
much the same manner in which the revertive
impulses are transmitted by the commutators

ot selector switches to measure their selectwe
When, for example, the im-
pulsing relays have sent a train 01 1mpulses
corresponding to a digit of a wanted line

number such as satisfies the particular reg-

ister setting in the sender for such digit, the
impulsing or fundamental circuit is opened
at the sender and 1mpulsing for such digit
ceases. The number of impulses in each tmm
thus sent 1s counted by a series of counting
relays in the indicating apparatus, the cou nt-
Ing relays in turn controlhng the- setting of
the proper combinations of reglster relays
of the indicating appfu'atus

the sender instead of transmlttmﬁ codes of
impulses of special character from the sender
to the indicating apparatus as heretofore
clone, since the :tmpulsec; thus revertively sent
are ot the same character and cause the sender

to function in the same manner as 1n con-

trolling selector switches, it is possible to
eliminate from each sender the special code
impulsing switch and associated circuits,

70
By thus transmitting trains of 1mpulseq .
revertively from the mdlcatlno* apparatus to |

e

SO

thereby effecting a concuder‘tble economy in

the senders. Thus not only 1s an economy
of apparatus attained, but also due to the

character of impulses used 1t 18 posqlble to

ACCur ately operate over long mterofﬁee cable
loops | o
The drawings Wlth Flo‘ 1 }laced above

Fig. 2, Fig. 3 at the right of Fm 2 and Fig. 4
above Fig. 3 dmrrmmmfltwally 1'epresent a

portion of a telephone system employing the
Fig. 1 shows a calling

present 1nvention.
subscriber’s substation and line, the dlafrr'lm-
matic representation of the brushes of a Iine
switch, district selector, office selector and
central office sender, an interoffice trunk ter-
minating in a plug at the B operator’s po-
sition of a terminating manual office. and the
substation and line of a called subscriber.
Fig. 2 shows the control apparatus of a line
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number indicating mechanism common to
the interoffice trunks incoming to the B op-
erator’s position. IF1g. 3 shows the lamps
and controlling relays for indicating the
tens, units and stations digits of wanted line
numbem Ifig, 4 shows the lamps and con-
trolling relays for indicating the thousands
and hundreds digits of line numbers.

Ifor the purpose of this disclosure the ap-
paratus of the originating dial switching
oftice of Kig. 1 has been abbreviated, but it

may be of the character fully dlsclosed 1n the
patent to F. A. Stearn No. 1,505,171, granted

August 19, 1924. The trunk circuit termi-

nftti'nfr at the manual office disclosed in the
right portlon of Fig. 1 and the number : in-
dlcatmg apparatus “disclosed in Kigs. 2,
and 4 is in general of the same character as
disclosed in the patent to A. L. Lundell and
5. H. Clark No. 1,464,084, granted August
17,1923, modified, however in accmdance with
the present Invention. _
Tt is believed that the invention will be best
understood through a detailed description of
the manner 1in which a connection 1s estab-
lished from the line of the calling substation
100 terminating 1n the 011@11’1&&1}0 cdial
switching office o the line of substation 150
termmutmg 1n. a manual ofﬁce. When the
calling subscriber removes his recelver from
the switchhook, the Iine gwitch 101 in which
his line terminates hunts for and connects
with an idle district selector trunk 102 which,
In turn, becomes connected in the well-known
manner with an idle register sender 103. As

soon as an idle sender is selected the calling
subs criber receives a dialing tone and com-

mences to dial the office code and numerical
digits of the wanted line number, thereby
Settmo 1‘@0'151:813 of t 1e sender to record those
digits Af ter the oilice code digits have been
1&001’*::1@&, the sender 103 proceeds to operate
the district selector 104 and the office selector
105 to extend the calling }me to an 1dle 1nter-

office trunk 106 terminati ng 1n a connectlon

nlug 107 before a B operator ’s position in

the termmatmﬁ* ofﬁce in whlch the deswed

| ._lme ter mmates

o
R

] |
Yot §

- 60

(5

mer back contact of relay 115.

Upon the seizure of trunk 106 a circuit is

established from battery through the lower
winding of relay 108, the 110111, normal con-
109, the upper back contact

tacts of relay
of relay 110, the tlp brushes of selectors 105

and 104, the lower contact of cam 119 to the
5 sender 10

, returning over the upper contact
of cam 111 the ring brushes of selectors 104
and 105, the lower back contact of relay 110,
the left normal contacts of relay 109 to Ground
through the upper winding of relay 108.
Rehy 108 operates and closes a circuit for
relay 113 eztﬂn&mw from ground at the con-
tact of relay 108, the left back contact of rela 2y
114, winding of rehy 113 to battery at the in-
R‘Llrly 113 Op-
erates and at its inner right front contact

winding of 18‘&}? 205 to ground, but due to the
direct ;mth to ground reiay 205 cannot op- .

ot rels

121 over the circuit previcusly traced.

1,743,429

closes a locking circuit for itseli l:u_ectly to
bat‘f"ery 1116813811{16115 oy rﬂlay 115, anu at 1ts

outer right front contact closes an obvious .

circuit for the lamyp 116, the 1llumination of
which notifies the oper ator that g conneciion
has been extencled to the trunk 106 L om a dis-
tant dial switching office.

I response to the illamination of lamp 116
the oper ator actuates th assignment key 117
individual to the trunk 106 for the purpose of
assoclating with the trunk, call inclicator

111&(311&:115111 shown cn Iigs. 2, 3 and 4 to re-

ceive the transfer of the w wanted line designa-
tion from the sender 103. The depression of
key 117 closes a circuit from battery through
the winding of relay 201, conductor 202, the
lowermost back contact of v elay 120, the 1‘1011*
winding of relay 118, the left ir ont contact
oy 113, the I‘DLt contact of key 117,
condauctor L19 back contact of Telay 203 to
oround at the outer back contact of relay 204.
A branch of this eircuit extends through the

rela

erate. Relays 901 and 118 become energized
11d a new circuit for these relays is estab-
ished from battery through the Wmdmﬂ of
1813 y 201, conductor 202, the lowermost back
contact of rela y 120, both windin os ol relay
118 1n series, 1ner left contact of relay 118
to ground. Relay 118_establishes a circuif
from ground through its right front contact,
the w:tndmfr of rehy 115 to battery at the 1n-

termediate lower back contact of relay 120.
Relay
Arom battery through the mmer right front

115 operates and a circuit is closed

contact of relay llu the left front contact of
£

relay 115 to 0101111(:1 through the winding ot

relay 121. Rehy 121 energizes and closes a

“circuit from battery through the winding

of relay 114, the right front contact of relay

121 to 01"01111(:1 thI{}HOh the winding of relay
Rel‘w 114 does not energize since 1fs

121.
winding 1s shunted by the cir cmt irom bat-
tery through the inner right front contact
ay 113 and the left front contact of re-
lay 115.  Relay 121 also closes a circuit from
Lﬂ,tfew over its left contact, the winding of

relay 110, outer left cont ct of rﬂhy 118, con-
{H}&Ol 199 winding of relay 203 to olmmd at

the 1nner b‘LC
110 and 203

become energized. _uelfl

205, pr eviously mentioned, but relaﬁ? 205 re-

mains deenergized since the circuit thereof is

opened at the i ight contacts of key 117 as soon

as the operator releases such key.

contact of relay 204 Relays
203
opens the shunt around the winding of relay

70

75

80

85

90

05

100

105

110

115

120

- When relay 110 energizes it opens the cir-

cult extending to the sender 103 through the
' Wmdmgs of relay 108. Relay 108 opens the

circuit of relay 113 which thereupon deener-

o1zes and removes the short circuit from
arotnd the winding of relay 114. Relay 114

now becomes: enermzed in series with relay

The
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release of relay 113 completes a circuit from
battery through the lamp 116, the right back
contact-of reiay 113, the rwht iront contact
of relay 115 to ground through-the interrupt-
er 123. The lamp 116 ceases to burn steadily
and instead is intermittently flashed by the
constantly rotating interrupter 123. Tlnca
flashing signal will continue throughout the
perioct 1n which the relay call indicator is
being operated. XRelay 110 at its front con-
tacts extends the inco sming conductors of the

trunk 106 over conductors 191 and 125 toward

the call indicator. At the sender the circults
are prepared for transferring the numerical

ciesignation of the desired line to the l‘egisters |

O the call indicator.

Relay 201, upon energizing, also closes a

circuit for advancmg sequence switch 200
out of normal position 1 into position 2,
which may be traced from battery, winding
of magnet 200, the upper left contact of cam
206, the outer’ right contact of relay 201 to
Ground at the outer right back contact of
1‘elay 207.
tion 2 a circuit is closed for relay 208 extend-
ng from ground, winding of relay 208, the
upper left contact of cam 209 to battery. Con-
ductor 124 1s now extended over the left con-
tact of relay 208 to battery through the wind-
ing of relay 210 and conductor 125 1s ex-
tended over the right contact of relay 208,
the lower right contact of cam 211, conductor
213, the inner right front contact ¢f relay
201 to ground at the inner right back
contact of relay 207. Relay 910 and the
stepping relay of the sender 103 energize 1n
this circuit preparatory to transieumﬂ the
thousands registration from a register of the
sender 103 to a relay register of the call indi-

cator. Relay 210, upon energizing, closes a

~circult for relay 2192 extending from ground

ou

W |
W {

GO

of relany 212. Relay 212 also-closes a

on conductor 213 over the low » left contact
of cam 211, the front contact of relay 210 to
battery thlouc-h the winding of relay 212,

Relay 212 locks to oround on conductor 213

over its inner left front contact, the upper
contact of cam 211, and also 1 a circuit
through 1ts Wmdmﬂ the front contact oi
relay 310 to oround at the outer left contact
rcmt
for advancing sequence switch 200 into posi-
tion 3 emendmw from battery through the
magnet 200, the lower left contact of cam
206 to oround at the right front contact of re-
lay 919. As soon as sequence  switch 200
]ewes position 2, the shunt which 1 position

9 extended around the winding of relay 214
over the lower contacts of cam 911 is removed
and relay 214 energizes cver the pulsing cir-
cuit extending to the sender 103 previcusly
traced. Rehys 210 and 214 are now both

energized over the pulsing circuit in series

with the stepping relay of the sender 103..
Two circuits are now closed in parallel,
one extending from battery at the lower le_f_t

With sequence switch 200 in posi- -

219,

3

contact of cam 209, over conductors 215 and
216, the winding of the No. 9 counting relay,

. |

the back contact of the No. 9’ counting relay,
conductor 223, contacts of cam 217 to ground

at the front contact of pulsing relay 214, and -,

the second extending from ground at the
front contact of relay 214, over the contacts

of cam 218 to battery throuo'h the winding -

of relay 219. Relay 219 and the No. 9 count-
ing relay both energize, the No. 9 counting
relay closing a lockmo circuit for 1tself from
pattery on conductor 216, through its own

’Wllldlnﬂ‘ and the winding of the No 9’ count-

ing relay, the front contact of the No. 9
countmo* relay, conductors 220 and 221,

conductor 218. The No. 9 countuw reiay,
nowever, does not energize in this loelﬂno
circult as its winding is ; shunted by ground

on the front contact of relay 214 as long as
Relay 219,

relay 214 remains energized.
upon energizing, connects ground at its front
contact to the wlndmcr of relay 210 and to

_co'lductar 124 and, since conductor 125 1s also
connected to oround through the winding of

1'ehy 214 and the outer left front contact of
relay 212, the stepping relay of the sender
103 ancd the pulsmcr relay 214 become de-
energized.
Relay 214 upon deeﬂermzmo removes the

shunt from the winding of the No 9” counting

relay, Whereupon such relay energizes ex-
tending the counting relay control conductor
223 over its front contact the back. contact
cf the No. 8" counting relay to battery
through the No. 8 countme* relay upon the
next. energlza,tlon of the pulsmcr relay 214.
Relay 214, upon deenergizing, also opens the

circuit of v ehy 219, which in turn deenergizes

removing the shuntmn' oround at 1ts front

contact from the WlIldlIlO"S of pulsmg relay
214 and the stepping 1'elay oi sender 103.

These latter relays again energize and relay
214 now causes the operatlon of the No. 8

counting relay and the reoperation of 1‘61&37
The No. 8 counting relay now locks
through the winding of the No. 8’ counting

relay. In the manner just described, succes- .
sive counting relays are operated until the
sender 103 is satisfied as to its thousands

registration when the pulsing circuit will be

211 when sequence switch 200 advanced into
position 3, the relay 212 now deenergizes

when 1ts other locking circuit is opened at -
Relay 212 there-

upon closes a circuit for advancing sequence -
switch ¢

the contact of relay 210.

200 into position 4, eztendmo' from
battery through the wmdmﬂ' of 11'1301161; 200,
the lower rlcrht contact ¢f cam 206 to

at the right back contact of relay 212.

the
Jower 1Ef‘{, contact of cam 222 to oround cn

ground :
Atthe

sender 103 circuits are prepared for trans- 1

75

80

00

108

110

115

opened in the well- known manner at the
sender 103, opening the circuits of relays 214
“and 210. Since one locking circuit of relay

212 was opened at the upper contact of cam 129

oty

0 .




en

10

20

25

30

o
by

40

45

co

4

ferring the remainder of the thousands and
a portlon of the hundreds registration trom
registers therein to the call indicator. With
sequence switch 200 1in position 4, the pre-
viously traced pulsing circuit e},.tendmfr to
the sender 103 through the stepping relay

thereof, and through the winding of relmy 210

1s again established.
It will be iu85111116d that the number of the

wanted subscriber is 3983-J. 'The originat-

ing sender 103 is not aware of the fact that
the control which 1t 1s to exercise 1n accord- |

ance with the registered designation is to be
over a call 111(:1163,1;01‘ mech%msm rather than

over panel type selector switches and there-

fore it proceeds as though six series of rever-
tive impulses are to be received thereby from
selective SWltches, 1. e., an incoming brush

series and lncoming group series to satisty

the thousands dlolt recrlstmtw*} and to par-
tially satisty the Thundreds digit registration

in the sender, final brush, tens, and units
series to further satisty the hundreds regls-
tration and the tens and units eomtmtmns
and a stations series to satisty the stations
registration. Thus in response to the first
series of revertive impulses transmitted to
the sender 103 from the call indicator two
pairs of counting relays No. 9 and No. 9” and
No. 8 and No. 2 hzwe been operated and

locked. |
The manner 1n which a record of thls ﬁrst

series of impulses is made on the register re-
lays 400, 405 and 410 will now be de*’*crlbed

When sequence switch 200 passes into posi-
tion 314 a circuit 1s extended from battery,
over the lower right contact of cam 209, con-

ductor 401, both wmdm(rs of register rela,y )

400, conductor 402, the lower contacts of cam
224 the back contact of the No. 7 counting
relay, over conductor 221, the lower left con-
tact of cam 222 to gr ound on conductor 213.
Until the No. 9 counting relay energizes a
shunt around the right winding of relay 400
exists which may be traced from the junction
of the two Wmdmﬂ's of relay 400, over the
left back contact of relay 400, conductor 403,
the lower contacts of cam 225, the back con-
tact of the No. 9 counting relay to ground on

conductor 221. Assoon asthe No. 9 counti‘ng-

relay energizes relcly 400 energizes..

A circuit is also established for relay 405
extending from battery
through both windings of relay 405, condue-

tor 406 the lower eontacts of cam 226 the.
‘back contact of the No. 6 counting i elay? to_

0101111(:1 on conductor 221. Until “the No.
counting relay energizes there is a shun
around the rw‘ht w1ndmn' of relay
may be traced from the ]unctlon of the two

windings of relay 405, over its left back con-
tact, conductor 407,
cam 227, the back contact of the No. $
counting 101%};, to ground on conductor 221.

.'Th1s shunt is opened at the back contact of

on conductor 401
914 and 2

405 Wthh |

the lower contacts oi

1,743,429

the No. 8 counting relay when that relay is
energized and l‘elay 405 thereupon energizes.

A cireuit is also established for relay 410
on conductor 401,

extending from battery
through both windings ot relay 410, conduc-
tor +08 the lower rwht contact oi cam D98,

the baclr contact of thu No. 4 counting relay,-

to ground on conductor 221. ThlS relay,

however

Wmdmo is shunted over its outer left b‘LcL

conta,ct conductor 409, the lower contacts of

cam 229 the back contact of the No. 5 count-
ing rehy to ground on conductor 221. Since
the No. 5 countlnﬂ' relay has not been ener-

glzed relay 410 cannot operate. 'Ihus in re-

_speme to the operation of the counting relays

two register relays 400 and 405 have been

oper ated
vances into position 4 locking circuits there-
for are established. The lockmn circuit of

relay 400 may be traced from battely on
through both windings and

conductor 401,
the mner righ t contact of relay 400, conduc-

tor 404, the Tower right contact of cam 299 to |

ground on conductor 213. The locking cir-
cult of relay 405
on conductor 401, throuo*h both windings and
the inner right contact of relay 405, conduce-
tor 401 to ground on conductor 213.
£ will be recalled that upon. the termina-
tmn of the first series of impulses, sequence
5W1tch 200 advanced into position 4 again
stablishing the pulsing circuit between the

sender 10u ;:md the call 1in (::mator causing the
energization of reLal}r 210. Relay 214 15 at

this !:11 ne shunted at ¢} he contacts ol cam 211.

Relay 210 upon energizing over the pulsing

does not energize since its right

When sequence switch 200 ad-

may be traced from battery

70

80

90

100

circuit again opembea mldy 912 which locks

in the manner before deseribed and closes the

previously traced circuit for advancing

sequence switch 200 1nto position 5. Th
operated counting relays are at this time re-
leased as their locking circults were opencd
at the lower left contact of cam 222 when
sequence switch 200 passed out of pos sition

314,  With sequence switch 200 in position 5
the shunt around the winding of relay 214

1s removed and this reiay energizes over the

puls_-,mfr circult closii 'gj the previously traced

parallel circuits ihrot g

219 and the winding

relay. o ._
In the manner pl‘eviously described relays

and lock pairs of counting relays until the

cointing 181‘1}75 of the sender 103 have been

opum‘ted to satisfy the combined thousands
and hundreds reoistrations therein when the
fundamental cn*cmt will be opened at the

sender 108 releasing 1*elays 210 and 214, The

release of relay 210 in the manner prcwously

described opens the holding circuit, of relay

9212 which releases and causes the advance of
sequence switch 200 into position 6. Since it
1s assumed that the subscriber’s Iine numbper

he winding of relay
of the No. 9 counting

105

110

19 cooperate to successively operate

123
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18 3983-J, the second series of impulses trans-

mitted revertively to the sender 103 will have
caused the operation of pairs of counting re-
lays No. 9, No. 9" to No. 6, No. 6’ inclusive.

As the sequence switch 200 passes into po-
sitton 5 cperating circuits will be established
for operating relays of the register group

omprising 1ﬂ1ayﬂ 411 and 415. The first cir-
cu 1t extends from battery on conductor 401,
through both windings of relay 411, con-
ductor 412, the right “contacts of cam 9294

the back contact ot the No. 7 counting relay _-

to ground on conductor 221. Until the No.
9 counting relay energizes the right winding
of relay 411 1s shunted over a circuit from
the junction between the windings thereof,

“over its left contact, conductor 413, the right
contacts of cam 225, the back contact of the

No. 9 coun ting relay, to ground on conductor
991. As soon as the No. 9 counting relay
enervizes this shunt is opened and relay
411 operates. A second circuit'is also closed
from battery on conductor 401, through both

vindings of relay 415, conductor 416, the
right contacts of cam 926 the back contact of
the Mo. 6 counting 1e1&y, to ground on con-
ductor 221. Until the No. 8 counting relay
encrgizes relay 415 1s shunted in a circuit
extemmw from the junction point between
the Wmdmfrs of relay 415, over the left back
contact ther eof conductor 417, the right con-
tacts of cam 97 the back contqct of the No. 8
counting relay to ground on conducter 221.
As soon as the No. 8 count g relay energizes
this shunt 1s opened and re}_ay 415 opers bes.
When the No. 7 countl‘lg relay operates the
cperating circuit of 1(31:1? 411 18 opened at 1is
back contact and relay 411 deﬂnezg}l Zes.
scon as the No. 6 counting 1ehy energizes the
circuit of relay415isopened latitsback contact.
Thus when the sequence switch 200 advances

into position 6 at the end of the transmission
of the second series of impulses no relays ot
the register group 411 and 415 remain op-
erated.

As sequence switch 200 leaves position 514
the locling circuits of the operated counting
relays are orjeued at the lower left contact
of cam 222 and as the sequence switch arrives
in position 6 relay 210 1s again operated

over the pulsing circuit in series with the
stepping relay of the sender 103. In the man-
ner pi "‘*E"]OH%]Y described relay 212 operates
and locks following the operation of relay

210, advancing se quenee switch 200 into pe-

sition 7 and themby including relay 214 in
fundamental circuit. . Coumnm relays of
call indicator and of the sender 103 are
he reupon operated and locked in the manner
previously deseribed until the sender 103 is
satisfied as to its hundreds registration when
tne fundamental circuit 1s opened at the
sender 103 1n the usual manner. Thereupon
relays 210 and 214 are deenergized, relay 210
unlocking relay 212 which in turn deenergizes

r"""" Lt {"‘*‘- -

As

421 op

advancing sequence switch 200 1into position 8.

Since it has been assumed that the hundreds
digit of the wanted subscriber’s number 1s
nine, the transfer of the registration from the
sender 103 to the call indicator will have op-
eratecd fnive pairs of counting relays No. 9,
No. 9" to No. 5, No. b’ inclusive for the purm
pose of operﬂltmg register relays of the groups
418 421 and 424.

rrior to the advance of sequence switch
200 out of position 7 a circuit will be effective
from battery on conductor 401, through both
windings oif register relay 418, conductor
419, the right contact of cam 230, the lower
I‘lf“ht contact of cam 294, the back contact of
the No. 7 counting relay to ground on con-
ductor 221. Until the No. 9 counting relay
operates a shunt exists around the right wind-
ing of relay 418 extending from the junction
Letween the windings thereof, over its lett

back contact, con&uetor 420, _the right con-
tact of cam 231, the lower right contact of

cam 225, the back contact of the No. 9 count-
Ing 161137, to ground on conductor 221.  As
soon as the No. 9 counting relay operates this
shunt is opened and rehy 418 operates. A
circuit 1s also closed from battery on con-
ducter 401, through both windings of relay
421, conductor 422 the right contact of cam
232, the lower rwht contact of cam 226, the
bacl contact of the No. 6 counting reﬂ,ay, to

‘ground on conductor 221. Until “the No..

'- countmcr relay operates a shunt exists 93:'01111(1
‘the rlnht winding of relay 421 extending from
‘the 31111(31:1011 pomt between 1ts Wmdmﬂ's over
‘the inner left back contact thereof, conductor

423, the right- contact of cam 28@,, the lower
wht eontact of cam 227, the back contact

of the No. 8 counting reLW to ground on con-

ductor 221. As soon as the No. 8 counting
relay operates this shunt 1s opened and relay
arates. A circult 1s also established
from battery on conductor 401, through both

windings of relay 424, conductor 425, the low-

er right contact of cam 254, the bad{ contact

of the No. 3 counting rela,y, to ground on

conductor 221, and a shunt around the ; right
winding of relay 424 exists from the junction
of its windings, over its Ieft back contact,
concductor 426, the right contacts ot cam 229,

‘the back contact of the No. 5 counting rehyj
to ground over conductor 221. Tl
1s removed when the No. 5 counting relay en-
ergizes and relay 424 thereupon operates.

As soon as the No. 7 Countlnw relay ener-
gizes the operating circuit of 1e1:«::,y 418 1s

opened at the back contact of this counting
relay and relay 418 releases. |
of the No. 6 counting relay also opens the op-
erating cireuit of relay 421 and the latter re-

The operatmn

lay releases. Thus at the end of the third

series of impulses relay 424 is the only register
‘relay of the group 418, 421 and 424 which re-

mains operated. This relay locks over 1ts

This shunt

inner rlﬂht front contact conductor 427, the 1
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lower 1‘1{}*1113 contact of cam 230 to ground on

conductor 218 as soon as qequence switch 200

advances into position T14.
“When sequence switch 200 leaves position

714 the locking circuits for the operated
counting relavs are cpened at the lower left

contact of cam 222, a and as the seqjuence switch
arrives in position 8 relay 210 is again op-
erated over the pulsing circuit in series with
the stepping relay of sender 103. In the

manner previously described relay 212 oper-

ates and locks following the operation of re-
lay 210, advancing sequence switch 200 1nto
posmon 9 and thereby including relay 214 in
the pulsing circuit.
call indicator and of the sender 103 are there-
upon operated and locked in the manner
previously described until the sender 103 1s
satisfied as to its tens digit registration when
the pulsing circuit is opened at the sender 103.
Thereupon relays 210 and 214 deenergize, re-
lay 210 unlocking relay 212 which in turn de-
energizes advancmg sequence switch 200 into
]:)O:::IthIl 10. Since it has been assumed that
the tens digit of the wanted line number 1s
eight all of the pairs of counting relays from

| No. 9, No. 9" to No. 1, No. 17 inc'luswe will

35

40
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u‘l

‘the back contact of the No. 3
to ground on conductor 221.

have been operated.
Prior to the advance of sequence switch 200
out of position 9 a circuit will be effective

from battery on conductor 401, through both
windings of relay 300, conductor 301, the low-

er left contact of cam 298, the back contact
of the No. 4 counting rehy, to ground on con-
ductor 221.- Until the No. 9 countmO' relay
operates a shunt exists around the rmht wind-
ing of relay 300 extending from the Jjunction
between its windings, the left back contact
of relay 300, conductor 302, upper left and
lower right contacts of cam 225, the back
contact of the No. 9 counting relayj to ground
over conductor 221. As soon as the No. 9
counting relay operates this shunt is opened
and rehy 300 energizes. A circuit 1s also
closed from battuy on conductor 401,
through both windings of relay 3803, con-
ductor 304, the lower left conta,ct of cam 234,
counting l*ela%

Untal the No.

8 counting rehy operates a shunt exists

around the richt winding of relay 303 ex-

tending from the ]unetmn between its wind-
ings, over its inner left back contact, conduc-
tor 30) the upper left and lower 1‘1gh.., CON-

tacts of canl 227, the back contact of the No.
8 counting relay, to ground on conductor 221.

- As soon as the No. 3 counting relay operates

60

this shunt 1s opened and 1"elay 303 operates.

A circuit is also established from battery on
_conductor 401, through both windings of re-

av 506, cond uctoz 307, the lower left contact
oi cam 236, the back contact of the No. 2
counting relay, to ground on conductor 221.
Until the No. 7 couutuw relay operates a
shunt eusts around the 1‘10111: winding of

'~ relay 306 operates.

Counting rehys of the

1,743,429

relay 806 extending from the junction be-
tween the windings ther eof, over its inner lett
back contact, copductor 008 the upper left
and lower rig ht contacts of cam 2241, the back
contact of the No. 7 counting relay, to ground
on conductor 221. Assoon as the No.7 count-

ing relay operates this shunt is opened and

through both windings of relay 309, conduc-
tor 310 the lower left contact of cam 237, the
back contact of the No. 1 counting relay to
oround on conductor 221.
counting relay operates a shunt exists around
the 1101113 winding of relay 309 extending

from the ]ufmtlon between the Wmdmffs

thereof, over its inner leit back contact, con-
ductor 311 the upper left and lower rluht

A circuit may also be
traced from battery on conductor 401,

Untﬂ the No. 6

70

80

contacts of cam 226, the back contact ox ' the

No. 6 counting relfty, to ground on conductor
221. Assoon as the No. 6 counting relay op-
erates this shunt is opened and relay 309 en-
ergizes. Still another circuit may be traced

£r0 oIt battew on conductor 401, through both

windings of relay 312, eorductor 313 the
lower left contact of cam 238, the back con-

tact of the No. 0 counting relay to ground on
Until the No. b counting re--

conductor 221.
lay operates the right winding of relay 312
18 shunted 1n a circuit extendmw from the
junction point between 1its WlIldlIlGS.} over 1ts

inner left back contact, conductor 314, the
upper left and lower right contacts of cam-

229, the back contact of the No. b counting
relay to ground on conductor 221. As soon

as the No. b counting relay operates this shunt
15 removed and re]ay 312 operates.

When the No. 4, No. 3, No. 2 and No. 1
counting relays Obemfed the previously
traced operatmfr circuits for relays 300, 303,
306 and 309 were opened at the back contacts
of such counting relays and therefore at the
time sequence switch 200 advances out of
position 9 into position 10 only one register
relay, 312, of the tens register remadins oper-
ated. This relay locks. from battery on con-
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ductor 401, through both of 1ts windings and

its inner right front contact, conductor 350,

the upper left contact of cam 222 to ground
on conductor 213 as soon as sequence switch
200 reaches position 915. Upon leaving posi-

tion 914 the locking circuits of all the oper-

ated counting relays are opened at the lower
left contact of cam 222 in readiness for the
registration of the units dioit.

“71th sequence switeh 200 in p051t10*1 10

relay 210 1s again energized over the pulsing
circuit in series with the stepping relay of

the sender 103. In the manner previously
described relay 212 operates and locks fol-

lowing the operation of relay 210, advancing

sequence switch 200 mnto posﬂslon 11 Lheveby
including relay 214 in the pulsing circuit.
Countmo* relays of the call indicator and of
the sender 103 are e thereupon operated and

115
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locked 1n the manner previously descrlbed
until the sender 103 is satisfied as to its unifs
registration when the pulsing circuit
opened at the sender 103. Thereupon rel:és,.y's‘
210 and 214 deenergize, relay 210 1 turn un-
locking relay 212 which deenergizes advanc-
1ng sequence switch 200 1nto position 12.
Since it has been assumed that the units digit
of the wanted line 1s tﬂree the pairs of count-
ine relays No. 9 No. 9" to No. 6, No. 6" inclu-
sive will have bem operated.
Prior to the advance of sequence sm.tf:h
200 out of position 11 a circuit will be effective

from battﬂry on conductor 401, through both

windings of relay 515, conductor 31 6, ‘the up-
per T'IOLI contact of cam 998, the bacl con-
tact of the No. 4 counting relay, to ground
on conductor 221. Until the No. 9 countmg
relay operates a shunt exists around the right
winding of relay 315 from the "11111(,1:1011 Be-
tween its windings, over its left back con-
tact, conductor 317, the upper left contact
of cam 231, the lower right contact of cam
295, the back contact of the \To 9 counting
relay, to ground on conductor 221. As soon
as the No. 9 counting relay O"f}ﬂl"ﬂ es this shunt
1s opened and relay 315 energizes. A circuit
ig also elosed from battery on conductor 401,
through both windings of relay 318, condue-
tor 319, the upper right conta of cam 234,
the back contact of the No. 8 counting 1elW
to eround on conductor 221. Until the No. 8
cmmtmﬁ relay operates a shunt exists around

the 1"*1ﬂ“ht wmﬂmo of rehy 318 extending from

the junction hetween its windings, over its

1nner left back contact, condmtor 320. the

upper left contact of cam 238, the lower right
contact of cam 227, the bad{ contact of the
av to ground on conductor

001, As soon as the No. 8 counting relay cp-
erates this Shum 1s openad and relay 318 op-

erates.

A cirenit is also established from 1m ttery
on conductor 401, through hom windings of
relay 821, conductor 322, . the right contact of
cam ...;36 the hack contact of the No. 2 count-
ing relay to ground on conductor 221. Until
7 counting IBI‘IV opem‘tes A q}m

—————

the Wmdmﬂq he‘f eof over 1tq inner left
back contact, conductor 523 3, the upper

left contact of cam 230, the lower rient con-
tact of cam 224, the b‘wl{ contact of the No.

T counting relay, to ground on conductor 221.

As soon as the No. 7 counting relay onerates
this shunt is epened and 1‘(31_.:.137 321 operates.
A circuit 1s also extended from battery, over

conductor 401 through both windings of re-

lay 324, conductor 395, the right contact of
cam 237, the back contqct _the No. 1 count-
INg l*ela,'y, to ground on conductor 221.
the No. 6 countmc-' relay operates a shunt

exists around the rlcrht Wlndl"lﬂ‘ of relay 324

extending irom the ]unctwn of the windings

switch 200 mnto posﬂ;mn 14.

Until
from battery on conductor 401, through both
windings of relay

per left contact of cam 2 298, the back contact

| -

thereof, over its inner 1eft back contact con-
cuctor 326 the upper left contact of cam 232,
the lower: rwht contact of cam 226, the back
contact of the No. 6 counting relay, to oround
on condnctor 221.° Assoon as the No. 6 count-

ing relay operates this shunt is opened and

relay 524 operates. Still another circuit may
he traced from battery on conductor 401, over
both windings of relay 327, concmctor 328,

the right contact oI cam 238 the back (2011-'

tact of the No. 0 counting relay, 0 ground on

conductor 221. Until the No. 5 countmn' relay

operates the right winding of relay 32( 18

shunted in a circuit extendmcr from the j junc-
tion between the windings thereof over its.
inner left back contact, conductor 329, the

70

5

80

right contact of cam 239 the lower rwht con-

tact of cam 229, the ba ck contact of the No.
5 counting rehy, to ground on conductor 221.
Since 1t hf:;cs been assumed that the No. 5

ister relays 815, 318, 321 and 324 of the units

register 1"611’1&11'1 operated. These relays then

lock as soon as sequence switch 200 reaches

position 1114 from battery on conductor 401,

over both windings of these relays, the inner
rigcht front contact of each, conductor 330,
the upper contact of cam 235, to ground on
conductor 313. Upon leaving position 11154

the locking circmits of all operated counting

relays are opened at the lower left contact
of cam 222 and these relays deenergize.

With sequence switch 200 in pos sition 12 re-
lay 210 1s again energiz zed over the pulsmcr
circuit in series with the stepping relay of
the sender 103. In the manner previously
described relay 212 operates and locks, ad-
vancine sequence switch 200 into position

13 thereby including relay 214 in the funda-

nental circuit. Countmo* relays of the call
indicator and of the sender 103 are thereupon
operated and locked in the manner previously

described. For the purpose of this descrip-

tion 1t will be assumed that the stations reg-

t 1ster of the sender 103 is connected with the

train of counting 1‘@13375 of such sender in a
manner similar to the connection of the other
registers o1 the sender. When therefore the

sendel 108 is satisfied as to its stations regis-

trations, which has been assumed to be For
the stations letter J, relays 210 and 214 de-
energize, relay 210 i turn unlocking relay
912 which deenergizes, advancing sequence
At this time the
pairs of counting relays No. 9, No. 9’ to No.

4, No. 4" incluswe will have been opera,ted '

and locked.

Prior to the advance of sequence switch 200

out of position 13 a circuit will be effective

331, conductor 332, the up-

.85
counting relay is not energized this shunt is-

not opened and relay 327 does not operate.
‘When therefore sequence switch 200 advances
out of position 11 into position 12 only reg-
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of the No. 4 countmg relay, to ground on con-

~ ductor 221. Until the No. 9 ccuntmrr relay
 operates a shunt exists around the 11£rht winl-

ing of relay 831 extending from the junction

-bctwcen 1ts windings, 1t,.J left back contact,

conductor 333, the lower contact of cam 231,

the lower right contact of cam 225, the back

contact of the No. 9 counting relay to ground

- on conductor 221. Assocon as the No. 9 count-

10

ing relay operates this shunt is removed and
rel: ay 331 operates. A circuit is also closed
from battery on conductor 401, through both
windings of relay 334, ccnductcr 935 the

upper left contact of cam 234, the back con-

tact of the No. 8 counting rela,y, to ground on
conductor 221. Until the No. 8 countmo‘ re-

~ lay operates a shunt exists around the rwht

counting rcla,y, to ground on conductor 221.

- 80
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winding of relay 334 extending from the
]unctlcn between 1ts windings, over its inner

left front contact, conductor 336, the lower
- contact of cam 233, the lower right contact

of cam 227, the back contact of the No. 8
As soon as the No. 8 counting relay operates
this shunt is cpcned and 1elay 334 operates.

A circuit 1s also established from battery
on conductor 401, through both windings of
relay 337, conductor 338 the upper left Con-

tact of cam 236, the back contact of the No.
2 counting rclay to ground on conductor 221.

Until the No. 7 countnw relay operates a

shunt exists around the 1101'1t winding of
relay 3837 extending from the ]unctlcn be-
tween its Wmdmﬂs, 1ts inner left back con-
tact, conductor 839, the lower contact of cam
230, “the lower 10'ht contact of cam 224, the
bacl contact of the No. 7 counting rclay to
oround on conductor 221. As soon as the No.
7 counting rehy operates this shunt is opened T
and relav 337 operates. A circuit may also
be traced from battery on conductor 401,

through both windings of relay 340, con-_

ductor 341, the upper left contact of cam 237,
the back contact of the No. 1 counting relay,
to ground on conductor 221. Until thc No.
6 counting relay operates a shunt exists
around the richt winding of relay 340 ex-
tending from the junction betweén its wind-
ings, over 1ts inner left back contact, con-
ductor 342, the lower contact of cam 239, the
lower rlo‘ht contact of cam 226, the back con-
tact of the No. 6 counting 1clay to ground

on conductor 221. As soon as the No. 6 count-
ing relay operates this shunt is removed and

relay 840 energizes. Still another circuit may
be traced flcm battery on conductor 401,
through both windings of relay 848, con-
ductor 344, the upper left contact of cam

238, the b.cck contact of the No. 0 counting

relay to ground on conductor 901. TUntil the
No. 5 counting relay operates a shunt exists
around the 110'ht winding of relay 343 ex-

tending from the ]HIICtIOIl between 1ts wind-

ings, over 1ts inner left back contact, con-
ductor 345, the left contact of cam 239 the

sequence switch 200 into position 15.

1,743,429

lower right contact of cam 929, the back con-

tact of the No. b counting relay to ground on
conductor 221. As soon as the No. 5 counting
relay operates this shunt is opened and rclay

342 operates.

When the No. 4 countmo* 1c1ay operates the
energizing circuit of rclay 381 1s opened and

79

that relay releases. When therefore sequence '

switch 200 advances out of position 13 into

position 14, register relays 334, 337, 340 and

343 of the stations register remain cpcmtcd.

These relays then lock as soon as sequence

switch 200 reaches position 1314 from battery

on conductor 401, over both windings of each
of these relays, the inner right front contact
of each relay, conductor 346 to eround on
conductor 213, over the lower left contact of
cam 235. Upon leaving position 13145 the
locking circuits of all operated counting re-
lays are opened at the lower left ccntact of
cam 222 and these relays deenergize.

When sequence switch 200 reaches 1j051t1011 |
14 a circuit 1s established for relay 240 extend- -

ing from battery, through the winding of re-

_la,y 240 to ground over the left contact of cam
241.

The prcvmusly traced circuit for relay
208 is opened at the upper left
cam 209 and relay 208 releases as soon as se-
quence switch 200 leaves position 13. The
previously traced circuit between the sender
103 and the call indicator is now established
but battery is now connected through the
winding of relay 210 and the right contact of
relay 9240 to conductor 125 rathel than over

the left contact of relay 208 to conductor 124,

and eground is connected from conductor 213

over thc lower right contact of cam 211 and

the left contact of relay 240 to conductor 124
rather than over the right contact of relay

208 to conductor 125. This reversal of the
connection of battery and ground to the puls-

ing circuit now operates in the well-known

manner to advance the sender 103 into the
talking selection position whereupon the dis-
trict selector circuit is prepared for talking

and the sender 103 becomes dismissed. The

contact of

80
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114

talking circuit at the distriet selector 104 15

now cstftbhshed from the tip brush over the

upper contact of cam 112, upper right wind-

ing of the repeating c011 the wmdmﬁ of

pchm?ed relay 127, the lower right Wmdmo

of the repeating ccll lower contact of cam

111 to the ring brush of the district selector.
At the call indicator, relay 210 energizes

over the pulsing circut 1n turn cperatmﬂ re-
lay 212 whach locks as befcre over 1ts inner

left front contact and the upper contact of
cam 211 and also over its outer left front con-

tact and the front contact of relay 210. Re-

lay 212 upon opemtmﬂ' closes at its right

lower left contact of cam 206 for advanmne’
As
soon as the sender 103 has become advanced
and the pulsing circuit is open thereat, relay

1i5

front contact a circuit catendmo over the |

129
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210 deenergizes in turn releasing relay 212
which, upon deenergizing, closes a circuit
from ground at 1ts right back contact, over
the lower left contact of cam 206 for advanc-
Ing sequence switch 200 into position 18.

At the time sequence switch 200 reached
position 714 a circuit was established ior re-
lay 242, over the lower right contact of cam

285 in pal allel with the 1oek1ng circult of the

10
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register reiay 424. A cir G‘Lllt 18 thereupon et-
fective for lighting the No. 3 thousands lamp

499 ehtendlng from ground at the contact of
relay 242, conductor 24:8 the right back con-
tact of recrlster relay 410, the outer right front
contact ot register relay 400, the outer left
front contact of relay 405, the No. 3 thousands
lamp 429, the next to innermost back contact
of relay 430 to battery on conductor 401. A
circuit is also established from ground at the
outer right front contact oi lemster relay

424, thr ouﬂ‘h the No. 9 hundreds lamp 445,

'the outer rloht back contact of relay 431 to
When sequence.

battery on conductor 401.
switch 200 arrived in position 914 a circuit
was established for relay 244, over the upper
left contact of cam 222 in paraliel with the
locking circuit of register relay 312. A cir-
cuit is ther eupon effective for lighting the
No. 8 tens lamp 347 which may be traced from

oround at the contact of relay 244, conduc-

tor 245, the outer right back contact of regis-

ter relay 300, the outer left front contact of

relay 312, outer left back contact of relay 309
to battery, through the lamp 347. As soon
as sequence switch 200 arrives in position 16
a circult is established for relay 246 extend-

ing from ground through the winding of that

rela,v to batterv over the upper rloht contact
of cam 209. With relay 246 opﬂrated circuits

are established for lighting the No. 8 units

lamp 348 and the J stations lamp 549. The
circuit of lamp 348 may be traced from
oground at the outer contact of relay 246, con-
cuctor 247, the outer right iront contact of
register rela,y 515, the otter right front con-
tact of relay 318, 'the outer rwht front con-
tact of relay ‘3‘91 the outer right front con-

tact of relay 324, the outer rinht back contact

of relay 327 to battery thrmwh lamp 348.
The cir cult of lamp 349 may be traced from
oround at the inner contact of relay 246, over
conductor 248, the outer right back contact

of register rel ay 331, the outer left front con-

tact of relay 843, the outer left front contact
of relay 340, the outer left front contact of
relay 337, the outer left front contact of relay
384 to battery through lamp 349. Lamps

445, 429, 347, 348 and 349 have now lighted

to dlsplay the number of the Wanted 1111e

3983-J.
At this point it will be adV*’L‘lt‘weeus to

explain how translation 1s effected Detween
the register relays of Fig. 4 to light the other
thousands and hundreds lamps to display
thousands and hundreds digits dialed by a

- 11 the thousands digit is odd.

‘operated.
421 are operated teﬂ'ether for digits 2 and 7

calling subscriber.

9

In the setting of the reg-

ister relays 400, 405, and 410 in'accordance

with the thousands digit registered by the
calling subscriber in the sender 103, five regis-
tration combinations may be effected by these

70

1eg151;e1 1emys as tolloywws: IFor choite Oand 1

1e1ay 400 1s energized alone, for dlo’lts 2 and

3 relays 400 end 405 are both enermzed for

digits 4 and 5 relay 405 1s ener C'lZBd a,lone,
for digits 6 and 7 no relays are operated, and

Tor dl{rlts 8 and 9 relay 410 is operated alone.

The thousands lamps are erl anged 1n pairs,
the No. 0 and No. 1 lamps, the No. 2 and No.
3 lamps, etc. being palred and conductors
being extended from the junction between the
lamps of each pair to contacts of the register
relaysin such a manner that each of the regis-

tration conditions above enumerated 1s effec-
tive to extend an operating circuit to elther_

one of a particular pair ot lamps -
Register relays 411 and 415 are operated

75
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85.

in accordance with the thousands digit dialed

and also in accordance with the hundreds

digit dialed. For example, if the thousands
d101t is even and the hundreds digit 1s less

than 5, register relay 411 only will be oper-
ated. If the thousands digit 1s even and the

hundreds digit is greater than 4, register re-
lays 411 and 415 Wlll both be 0pereted 1t

the thousands digit is odd and the hundreds
digit 1s less than 5, only register relay 415
will be operated and if the thousands digit

90 -

95

15 odd and the hundreds digit 1s greater than o

4, both relays 411 and 415 will be 1 unoperated.
By an inspection of Kig. 4 of the drawings

it "will be noted that whenever registration
condition 1s set up on relays 411 and 415, de-

noting an even thousands digit, relay 430 op-

100

erates but that this relay does not operate

"Alsoif the reg-

105

1stration condltmn mndicates that the hun-

dreds digit is less than 5, relay 431 operates
but that this latter relay "does not operate 1if
the hundreds digit is greater than 4. - Thus
when the thousands digit 1s even and relay

430 1s operated the even numbered lamp of a
the register relays 4:00 405

pair selected by
and 410 1s selected over a front contact ot
relay 430 and when the thousands digit is
odd and relay 430 is not operated the odd
numbered lamp of a pair is. selected over a
back contact of relay 430. .

In the setting of the register rela,ys of the
group
the hundreds digit registered in the sender
103, five registr ation’ combinations may
effected. I‘el digits 0 and 5 relay 418 only 1S
For dwlts 1 and 6 relays 418 and

only relay 421 is operat'ed, and for digits 4
and 9 relay 424 only is operated. The hun-
drecds lamps are arranged in pairs, the No. 0
and No. 5 lamps, the No. 1 and No. 6 lamps,
etc., being palred and conductors being ex-
tended from the ]unc:tlon between the lamps

be
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418, 491 and 494 in accordance with
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of each pair to contacts of the register relays

10

- 1 such a manner that each of the registra-

tion conditions, just enumerated, 1s effective

 to extend an operating circuit to either one

10

15

20

95

30

- 121.
- The operator a,t the manual office, noting

40

~lay 114, the back contact

- of a particular pair of lamps. As previously

stated relay 431 always operates when the
hundreds digit is less than 5, and it there-
fore follows that when relay 431 operates the
lamp of a pair selected by the register relays
418, 421 and 424, which bears a number less
than D, 18 selected over the front contact of
relay 431 and that with relay 431 unoperated
the lamp of the pair selected by relays 418,
421 and 424, which beals a number greater
than 4, 1s selected.

Resummcr the description of the operatlon
of the circuits for the assumed call to the
wanted line 150, when sequence switch 200
reached position 16 following the completion
of the registration, a circuit was established
for rehy 204, from battery, through the
winding of that relay, the back contact of
relay 205 to ground at the right contact of
cam 241. Rela 204 becomes energized and
opens the cir cult of relay 110 Wthh in turn
deenergizes and disconnects the incoming
conductors of trunk 106 from conductors 124
and 125 and extends such 1ncoming conduc-

‘tors, through the windings of relay 108. If

at this time the talking circuit has been com-
pleted at the district selector 104 then relay
108 energizes in series with the polarized re-
lay 127, but relay 127 does not energize. Re-
lay 108 upon energizing now closes a holdlno'
circuit for relay 114: and shunts down relay

the display of the wanted line number plun's
into the jack of the wanted line completmﬂ' a
circuit fr om ground on the sleeve of jack 128,
over the sleeve of plug 107, through the wind-
ing of relay 120, outer rwht back contact of
relay 121, the outer right Front contact of re-
of relay 129, the back
contact of relay 130, to battery thmugh the
winding of relay 131 Relays 120 and 131
energize 1n this circuit. Relay 120 at its in-
termediate lower back contact opens the cir-
cuit of relay 115 which deenergizes and in
turn opens the interrupting circuit of lamp
116. At 1ts lowermost back contact relay

- 120 opens the circuit of relays 118 and 201.

1
X

¢

Relay 201 deenergizes removing ground

from conductor 213 “ther eby releasing all op-

erated register relays of the call indicator
and extmcrmshma’ the lamps Lighted thereby.
At 1ts left back contact relay 5201 closes a cir-

cuit extending from ground thereat, over the

upper right contact of cam 206 to battery,
through the winding of sequence switch 200
for advancmfr such sequence switch into nor-
mal position.

“the call indicator are thereupon released and

09

the call indicator is restmed for use on an-
other call,

Operated control relays of

1,743,429

With relays 120 and 131 energized a circult’

1s completed for the at)phcatlon of signaling
current to signal the called Subscubel Thls
circuit may be traced from the ringing source

132, through the winding of rehy 129 the.
lower front contact of 1"@1337 121, ri11gs..0f

plug 107 and jack 128, through the substation
call bell 133, retmnmﬂ over the tips of jack
128 and phw 107, the 1 upper front contact of

relay 120, the upp r front contact of relay 131 .
to ground. As soon as the called S"leSCI'lber

70

75

responds relay 129 operates, removing at its

bac contact the shunt around the winding

of relay 130, which thereupon becomes ener-
a1zed. Re]ay 130 now closes a. circuit from
battely
through 1ts Winding,- thence through the
winding of relay 120 to ground on the sleeve
of jack 128 as previously traced, thus shunt-
ing relay 181 which thereupon deenergizes
dlsconnec ting ground and the ringing current
source from the tip and ring of T)]LIO‘ 107 and
connecting the right Wmdmﬁs “of Iepeatlnﬂ'
coil 135 to the ph Supervisory relay 134

NOW energizes ove Lhe called line and closes

a circuib for reversing relay 109, extending
Arom battery, through the winding of such

relay, the front contact of relay 134, to oround

-at the left front contact of relay 130. ReLw

109 upon energizing reverses the direction of
current flowing over the connection extend-
1ng back to the district trunk 102 for super-
vismy or call charging purposes. The sub-

‘seribers are now connected into a talking con-

nection, the calling subscriber recelving talk-

1ng vattery from the lett windings of the re-

through its right {ront contact,
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peatnw coil in the district trunk and the

called subscriber receiwing talking current
through the rwht Wmdllw of repeatmo coil
135 | o

Upon the termination of the conversatlon
the subscnbels restore thelr receivers to the
switchhooks, the restoration of the calling
subsecriber’s lecewel restoring the selectors in
the originating office in the Well known man-
ner, and the restoration of the called sub-

scriber’s receiver restoring relays 134 and 109.

IFollowing the release of the office selector 105

105

110

the circuit of relay 108 is opened, which in

turn releases relay 114. The release of relay

114 now opens the shunt around the dis-
connect lamp 136 which now lights in series
with relay 120. The operator, noting the il-

lumination of lamp 1u6 withdraws pluf:r 107
from jack 128 wher eupon the remaining op-
erated relays of the ncoming trunk 106 re-
lease. o
What is claimed i1s:
1. In a telephone exchange system, a send-

ing device having rewsters assocliated there-

w1fh for ]emstelmﬂ* the designation of a
wanted line, “mechanism for dlsplaylnw the
number of a wanted line, means for control-
ling said mechanism comprising a plurality
of remsters and means for tmnsferl Ing said
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designation from the registers of said sending
device to the registers of said controlling

means by means of impulses revertively

transmitted from said controlling means to
said sending device. o

2. In a telephone exchange system, a send-
ing device having registers associated there-
with for registering the designation ct u
wanted line, lamps for displaying the
number of a wanted line, means for control-
ling said lamps comprising a plurality of
registers, and means for transferring said
designation from the registers of said send-

ing device to the registers of said controlling

means by means of impulses revertively
transmitted from said controlling means to
said sencding means. '

3. In a telephone exchange system, a send-
ing device having registers associated there-

with for registering the designation of a

wanted line, lamps for displaying the num-
ber of a wanted line, means for controlling
said lamps comprising a plurality of regis-
ters and means for transferring said designa-
tion from the registers of said sending device
to the registers of said controlling means com-
prising means for revertively transmitting
trains of impulses to said sending device from
said controlling means, means for counting
the impulses in each train so transmitted, and
means tor operating the registers of said con-
trolling means in accordance with the opera-
tion of said counting means. =

4. In a multi-oflice telephone exchange
system, calling and called lines, an operator’s
position, a trunk line, means including said
trunk line for extending a calling line to said
position, means for automatically indicating
the number of a called line at said position,
means tor revertively sending trains of im-

pulses over the trunk line, and means re-

sponsive to said 1mpulses to control said in-
dicating means. _

5. In a telephone system, a sending device
having registers associated therewith for reg-
1stering the designation of a wanted line, a

- call indicator comprising a bank of lamps for

O
o

¢0

Lo
L)

displaying each digit of the wanted line num-
ber, a greater number of registers than there
are banks of lamps, and translating means
for selectively lighting lamps of said banks

under the control of said latter registers, and

means for transferring said designation from

the registers of said sending device to the

registers of said call indicator by means of
impulses revertively transmitted from said
call indicator to said sending device.

6. In a telephone system, a sending device

having registers associated therewith for

registering the designation of a wanted line,
there being a register for registering each
digit of a designation, a call indicator com-

prising a bank of lamps for displaying each

digit of a wanted line number, a greater num-
ber of registers than there are banks of lamps

11
and translating means for selectively iight-
ing lamps of said banks under the control of

sald latter registers, and means for transfer-

ring said designation from the registers of
said sending deviceto the registers of said call

indicator comprising means for revertively

transmitting a number of trains of 1mpulses
to said sending device from said call 1ndica-
tor equal to the number of registers in said
call indicator and greater than the number ot
registers in said sending device. '

70
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7. In a telephone system, a sending device

having registers associated therewith for reg-
istering the digits of a wanted line designa-
tion, there being a register for registering
each digit, a call indicator comprising a bank
of lamps for displaying each digit of a wanted
line number, a greater number of registers
than there are digits to be registered, and

translating means for lighting certain of

said banks of lamps under the joint control
of a plurality of said latter registers, and
means for transferring said designation from

the registers of said sending device to the

registers of said call indicator comprising
means for revertively transmitting a number
of trains of impulses to said sending device
from said call indicator.

- In witness whereof, 1 hereunto subscribe
my name, this 25th day of June, 1928.

EDGAR H. CLARK.
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