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Apphcatlon :ﬁled. June 14, 19?4 Serlal No. '.?’20 08'1'-

Thls invention relates to telephone ex—

_dmnﬂe systems and more pu,meu arly to cir-

cuit arrangements for enabling toll oper-

aim 5 0 buﬂd up toll eomleetmns W1L11 auto-
natic s 11eseubere’ lines. ' |
The cbject of t:

o1 this- mven‘u*{m ig to 11’1.10:5:' J‘

the epmamng eﬁ‘e ency of, and effect equip-
wment economies 1n, cireuits of this character.

A festure of the invention resides in su D-
plymﬂ the dialing current from the oper-
ator’s dialing civcuit at the outgoing, ond of

the toll 5Wltehme trunk and receiving and ¢

translating this ciirrent at the distant or ma
chine ewdehmn end of the trunk into the._
usual puises im S0 ttmﬂ the %m (ches thereat,
whereby a noumﬂly “dry” (1. e, ba.-Lerjr
tree) trunk is seemed -
A more speclilc teature to the above re-
and cut-t througeh
eqmplnem 2t the incoming or nachine
switching end of the trunk circuit, which
imcludes a pulsing relay bridged across ’the

twnh which is controlled by ‘the operator’s

dialing battery fmd which, 1n turn, controls
the pulqmﬂ relays of the automatic swi tches.
Other features will appear her erzm[tel _
Referring to the drawings, Figure 1 shows
2 toll cord cireult, an opemtm S Lelephone
cireuit ﬂud assoclated dialing equipment.
Tie. 2 shows at the left of the broken

line AA” an eutﬂomn trunk circult to a ma-

chine switching office, between the broken
lines AA’ and BB’ the pulse translating

equipment at the machine smtehmﬂ office,
and to the right of the broken line BBf an

1ncoming selector

If1g. 3 shows a toll tl‘%nemleelen eeleem*f'

4 shows a toll connector. ,
Tn general in the system of this invention

a number of toll cords sitmilar to that shown
in Fig. 1 and with the telephone and dialing
cireilt .L_o shown in Iig. 1
When the oper-
ator desires to bumild up a toll connection she
iserts plug 100 in the ]aek 200 of an 1d 1e
outgoing toll switching trunk leading to the

| deened ma,ehme .:}w1tehmﬂ office .-;md ‘Ictﬂ—

ates the dialing key 107 of the toll cor

taken for use. Thle lkey when operated com-
pletes a circeuit for relay 106 in the toll cord
which was prepared by the operation of

101:-,1}? 103 when the phw was mseried in the

jaclk 200. Relay 106, 1n operating, discon-

-1’1e(:Le the calling pluo 100 from the remain-

parvatory to roceiv ng the pulses.

these pulses in the usual manpner.

“closes a
which is cem- ‘and removes battery from relay 106,

S causing 1ts 1“e1e¢.,se

E?:‘O ATE MCA"\I TELEPHONE AND”'_

| der of the eord cir cliit fmd copneets the com-

mon dialing circuit shown in the upper half

of I'1g. 1to the calling plug. The opemtwn of
l*elcw 106 closes a cir eult for relay 108 of the

~dialing circuit which is completed through

relay 202 (Fig. 2) at the machine ethehmf
office, both of which. relays operate in series

with b&bt@ly associated with the dial. Relay

60

202 in operating connects a bridge 1110111(1111{}*’

resistance 207 across the tip and ring con-
ductors 226 and 230 leading to - he Incoming
selector shown to the 1‘101113 of

line BB, thus starting 1ts operation pie-

extends the ground supphed from the dial-

mﬂ Iev to relny 115 thereby causing its op-

eration, which in turn, supplies ground fo

hold. both itself and 1e].;n,r 106 opet rated m-

lenendent of the dial ke}r 10! | \Vhl(jh can

now be released. . |
“When the dial 109 is 1110\0{] off-normal

mlzw 116 is operated, thug breaking the cir-

cuit for relay 105 and p; eventing the prema

ture rvelease ei the dial circuit when 1e1(1,J

108 releases as it follows the dial puises.

oround to hold re-

i.,......lnr.

Relay 116 aiso furnishes

the bmken'

Relay 108 -
70

6o

80

lay 115 epe“med umﬂ Ee cial Iet-m*ﬂe to

normel

A5 the {hal returns to normal :{"-Lw 209

of the pulsing circuit (Kig. 2) follows the

pulses, thereby alternately making and
breaking the bridge across the tip and Ti Ing
conductors leading to the 1ncoming seleetor
which selector 1s actuated in response to

paths busv or line busy is encountered or
if the called line is seized, ground is con-

nected to the conductor 222, which causes
the operation of the relay 208 which mo-
mentarily opens the circuit for 1e1ay 108 1n

If the

80

Lt

the dmlmo circuit, which relay falls off and

¢l remt for relay 105 which operates

thereby
"The disconnection of
the dial circuit from the cord 1"estores the
continuity of the cord circuit. .

- At the machine switching o “ﬂ:e when relay
208 operated and relay 209 released, the
1)1‘1dﬂ‘e across the conductors 226 and 230

-_'leeem to the incoming selector was opened
‘at the alternate (,mltfwte of relay 202, but

this bridge was closed when relay 208 oper'
ated so th&t the selector was not atiected.

Relay 208 in operating also closes a circuit

'Jfo,L relay 21{ which relay, _111 operatm

105

110
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of such idle trunk.
line is indicated by ‘battery on the sleeve of
‘the jack 200 which produces a click in the
receiver 150 of the operator’s head set in

fice.

caused relay 203 ‘to opemte.
203 operated it locked up to ‘the connector
222 and at the same time opened the ener-

gizing circuit for relay 208, thereby allow-

Ing it to release. ‘When relafv 203 -operatec
it dlsconnected the pulsing relay 202 and
extended the tip and ring conductors of the
trunk through to the incoming selector, and
a supervisory signal 'will thelea,ftel' come

back over the tip and ring conductors of the

trunk to operate the Calhnh SUPErvisory re-
lay 118 and calling supervisory lamp 119
associated with the Cdl d circuit 1 the usual

- lll‘LIlllel‘

‘Having dLSCl‘lbed in a brief way the oper-
ation of the system embodying the Ppresent

“invention,-a more detailed desonpuon will

now be given. The toll operator having re-
ceived the number of the desired statlon

from the recording operator-or in any other

suitable manner touches the tip of her pluo

100, to the sleeve of jack 200 to select :

.1dle trunk leading to the machine smichmf?-
office in W111C11 the desired line terminates

and if it is idle inserts the plug in the ].:1(,11
A busy condition of LhL,

the following manner: battery from -the
sleeve of the jack 200 over the tip of the
plug 100 and upper normal contacts of re-
lays 106 and .103 charges the condenser 151
which discharges to 01"01111(1 through the
left-hand Wmdmﬂ of repealing coil 152
This causes an induced current to flow . 1n
the right-hand winding of coil 152 and =
consequent click 1 the rvecelver 150 due to
the fact that the receiver winding is nor-
mally connected  across the termln als of this
coil winding. '
Tnsertion of the plug 100 1n an 1dle ]ac

200 completes an obvious circuit for the
Relay 101 1n

energization of relay 101.
Gpemtlnn‘ closes an obvious cireuit to oper-

ate relay 103 whmh relay at-its lower alter-

nate contact 104:prepares a circuit for relay

106 thh 1s operated as soon as dial lrey
107 1s operated. Relay 106 in operating
connects ‘the tip and:ring conductors of the
cord through to the dmlmn circuit thereby

causiny the aperation of 1‘61.‘:1 7 108 in the
Ltl&hn“ circuit-and relay 202 in the pulsing
1y cult at the distant machine switching of-

tery through ‘resistance 117, pulsing contact
109 of the dial 110, WlIldlIlU' of relay 108.
contacts 111 of 1elay 106, ring contacts of
the plug 100 .and .jack 900 contacts 204 of
relay 203, contacts 205 of 1LLW 208, winding
of relay 902 contacts 206 of Lelay 203, tlp

contacts of 1.;101{ 200 and plug 109, co 1ta.ctp

112 .of relay 106, to 01‘01111(1 Rela 202 1in

Gper: ating hudﬁe resistance 207 across the

ilp and ring conductors of the trunk e:atend

When rvelay

i" ground(,d batte

_ mdependem of the dial key 107.

This circuit may be traced from “bat-

1,537,620_'

mg-to the Grst or toll selector, which if-;_

O,E r] (] -;-I’n

shown at the right of line BB’

'tﬁ‘leleby causing relay 209 to operate to pre-
pare this selector for the reception of 1in-
‘pulses.

Relay 108 in operating emendf— the
ground recetved from the dial key 107 tu

thie w inding of rels ay 115, thereby causing 13

This circuit can be traced fl OIn
ery, winding ot relay 115.
alternate contact 114 of 181‘137 108, alternate
contacts 113 of 1(3]::1,3?' 106 and to *’?IUHlld at
the lower contact of dial key 107, Relay
115 1n operdting suppl'e% oround for itself
at 1ts right- hand alteimate contact and also
for relay 106 thereby making ‘these relays
't he oper-
ator now turns the dial 110 to the fivst digit
of the wanted number. When the dial “is

operation.

10

({

80

moved off normal, relay 118 operates in an

obvious circuit ther eby breaking the circuit

{or relay 105 and preventing the premature

release of the dial circuit when relay D re-
leases and closes its alternate confact follow-
ing the dial ;pulses. Relay 116 in operatine
also supplies ground at its left-hand alter-
nate contact to hold relay 115 operated until
the dial returns to normal. .
is the dial 110 returns to normal relavy
2 of the pulsing circuit (Fig. 2) is released
and cner gized 1 accordance with the open-
ing and domnfr of the dial contacts 109

_thelenv alter: Itely opening and closing the

bridge consmimﬂ of 16%15"&11100 207 across
-the tlp and rng conductors of the trunk

cading to tﬁm first -selector. The first
%eletfor cirecult shown at the right of line

88

U

¥

BB’ in Fig. 2 functions in the well known

manmner as deseribed in Patent 1.377.225.
1ssued May 10, 1921 to A. J. Seymour and
1ts. o1 )eratmﬂ “JlH therefore not be described
in detaﬂ 1t being sufficient to mention that
as the dial returns to normal the vertical
or primary magnet PM of the selector rve-
ceives 1mpulses from the impulse relay 209

the well known manner and raises the
cselertm brushes 218, 219, 220, 221 to the

desired level after Wthh the 10Lary Or Sec-

ondary magnet SM is energized and causcs
the brushes to hunt for an idle trunk lead-
ing to the toll transmission selector (Fig. 3).
In the case of the first selector finding all
the trunks busy in the selected group Tea ﬂ~
ing to the toll transmission selector i, 3,
wu*“h 210 will be operated on the eleventl
votary step of the selector thus closing an
obvious energizing circuit for lelay 211
which upon {}peratmn conneces ground at
1t 111)13@1“1110%b contact to the lead 222, therve-
by causing the operation of relay 208,

cirentt fm which can be traced fmm

7 nmunded battew through the winding of

his relay, contacts 212 of relay 203 and tu
s,m)md at the uppermost contact of relas
211. Relay 208 in operating opens at con-
tacts 205 Lhe circuit for 1elay 108 1n the

105
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nects tm,m‘t Tod 1%1911“13*(1” 224 through
Jay 223 to battery, thereby causing this relay -
| i(} altor 1}.;Lic-]v (}]Jt‘""‘

ancludimge

.111',“
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dialing cirenit which relay thm 1&1’3*:*—1@% and
closes at its alternate contact the cueuit
for the ("‘1‘*"1”]' ation of relay iﬂﬁ which cir-
cuit can be traced from batley _
alternate cont 1{{ m slow-to- 1@*{‘{?:‘-}:‘_‘ relay 115
right-hand windimg of rvelay 105

loit _h‘wﬂ

hand normal econtact of m!’”:f 116, (this

relay being  veleas '{:”’i due 1o tho normal
condition of the dial at this {3 nne )
contact of relay 108 and to m('}}.‘i_md at the
reht-hand alter m{‘u, contact of relay 115,
Belay 105 i operating opens at 1ts right-
hand nos

al ({w“w the energizing cirenit

m

tor relay 106 which relay now ldm%f.s there-
by {h%wamemﬂw the {llflhnf‘ circuil from the

cord and restoring the cordd 1o normal. |

Relay 211, in operating, also reverses and
nulnm the current supplied to the t
from refay 200, and at the same Hime con-

awnd close contacls 295
at.the rate of €0 inferruntions per minute.

v 'J.fsi"r whw 208 operated, it closed ite
:whi aliernate confactsawhich provented
H]l». Jlld:ﬂt?- from being open when
L (E x..iﬂ'"i were broken.  Relay 208. in oper-
ating, also supplied ground at its out 1 et

ﬂnn.. ,.u.-h-'h._

i
“ 4
o

.t.:] mn:riv contncts to prepare an enery 1;: 1

conivol ot

SIALS]
;2:_.#5}

undler the
_____ relay which eir-
t:l.‘ilit can ‘be tr Lt’jed imm f*l()lllld through
left contacts ot rvelay *‘)O winding ot re-
Jay 217, normal contac
conductor 226 of the Ll lmk contacts 927 of
velay 218, contacts 228 of 1{>LW 211, 1Lﬂ~1%t~
ance 229, a*oq"*u*i“cs 225 o1 relay 223 and unpe
winding of
On the arst closive of contacts 25 1elfw
217 J]}(‘*lmw and closes an obvious energiz-
inge circust for relay 203, which relav oper-
ates und locks to ground supplied in the
Bopermost contfmts O 101%? 211 over the
(onduu or 299, S
Relay 208, in operat ing, discounects the
pulsing Iel‘LV 202 from the trunk and opens
the cnergizing circuit for relay 208, which
relay now releases and vemoves the bridee
resistance 207 from ACIOSS the
Cﬂﬂdﬂ( tors 226 and 230. o

Lhe trunk is now cut througeh to the ﬁmt
selector and receives the _111f(31,hi.}:~riuh 1e-

if,'.l_lt..ll}i lm re} w .‘:.%H

versed and reduced current which is trans- ¢
mitted to the cord circuit. _
the alternate operation of the brideed super-

where 1t canses

VISOI'Y 1€ ]LW 118 in the well known 1 manner,
which supervisory relay causes supervisory
lamp 119 to flash in step with m‘immp‘iel
224 to indicate to the operator that 3 lms *

trunk :5,{1011 > has been mmumeled ancl *1L
?t will be futile to continue dialing, Whel e-

upon the plug is withdraw 0 md the circuit

at oncee 19-3101@ to normal.
selector (Hﬂ 2) ﬁmfj
veiny 213 operates

:, however, the
L”'E}- tdle 13 111'11:,,
aind cuts off the bric

ih@ NI
C1E
I

NorNRL

Cconductor ) _
brush 218, m}l'w left-hand winding of re-
peating coil 312, and to ground at _f::(mta(:t:-;:

PURN
Hor slow-to-release yelay +
energsing connects grou nd a

Pa-

the
N1~

-0'&
nector groun texmm&l
gs 01 1@1*W ‘?QQq tin

relay 209 to orounded bat ’wl .

con J{ucts_@.‘?ﬁz ot the off-normal switch

5

containing the im pulse relay 209 and oxtends
the trunk coudnctms thlouﬂh to the
transmission E:;e;erﬁm (I‘Ai{'ﬁ) where
o reiay 205 operates

civeuit: battery, }owu winding of re-
"*’%"J.-f.,m{ml_amh 306, of relay r:.f}i contacis
::}j? rolay 309, ot 11:‘:’:{{,-, 310 o7 m_.l.;_i.}*' 210 *,
left-hand winding of repealing col
")f, rimg conducior of the trank, bl[‘a&ﬂl 210,
contuets 215 of relay 213, conductor 230,
sigt 1‘11 e 207, alternate c*(mtm s of fdw ‘4’{)2,,

contacts 214 or relay 214,

t"‘u
"IL

|..._...41¢-
I-.,,,r .--H'--.F....*

513 of 1(}1 Y 311,

telay 305 opers 1tu~; in the before (rs aced
(_-i_muu and in attracting its lowermost ar-
mature clozes an f}bw,or’s energizing clreult
314, Pelav 514 1n
at its outer left-
hand alternate contact over conductor 315 to
catise this trunk to ‘t(:f:t busy 1n ﬂle well

| TI”‘()‘N]} manner.

'he second operation of the dial causes
rel; ay 505 to transmit im milses over the fol-
lowing civemit to the velhccﬂ magnet $16,
ovound, lowermost normal contact of rela: Y
300, contacts 317 of relay 314, contacts 318
ot uﬂmy 319, windings of » el.:w 320 and mag-
net 316 to i”mmded battery. The brushes

f “"he selector are thus ele xf.a,ted to the level
“the trunks leading to the desived con-
V;Vhen the dial re-
hunf-‘“ to normal and maintains relay
Qﬂ@i.ﬁlé(}d slow relay. u20 after a ghmt 17 -
terval releases.

When slow-to-release relay 3920 opemteu
on the first impulse and the selector took 1ty
Livst step, relay 321 op{amted in the follow-
g cireuit b%tew vinding _of relay 521,

e o “:
t'_}—-.-d' .}l:'

contacts 3 O‘E relay 820, conductor 325
contacts ‘7’26 of 1elay 319, conductor 25.1
CO il'f""‘CJ{;; 328 of velay 829, contacts 330 of
elay 309 and contacts 31 of relay 3392 to
mmd Re]&y 321 in operating
;taeli up to -ground at the left normal con-
tacts 835 oF relay 807. This locking cix-
cuit may be traced from battery, winding

of relay 321, contacts 322 of switch EJZ._._,
..wntacts ‘33_:. of relay m:.‘) contacts 334 of

lday

of relay 307. . -
Relay 321 in operating also closec; 4 snunt

cncmt around relay 319 whmh can be traced

; follows: 0101111(‘1 contacts 3385 of 1"61‘{}
0 : Lont::a,ets* 334 of relay 321, winding of

1e1‘W 319, contacts 336 of awiteh 337, con-
luctor 3%[0 and to ground at the rwht hand

[ﬂtemate conmcts of relay 814. Upou the

cessation of the tmpulses and the release of
slow 1elaw 320, the circuit of the votary

magnet 332 1s closed as follows: battery,
W ndmﬂ ot relay 332, contacts 338 of relay
521, contacts 33 9 o1 relay 320, conductors

L{"’?_]ﬁ'_
DD
g 111 the follow-

S0

locks

70

B

80

86

90
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100

110

115

391 and to Dl'ounfl over contacts 335

120
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- 825 and 340 to ground at the right alternate

10

15

“hand alternate contact oT rehy 314, Rehy’ |
319 alone energizes in this cireuit 1"ﬂlay 321

being mar ﬂmf],l and not capable of opemt—-
ing

pts )

SU

40

45

891,

| umtm,ib 399 of

99

contact of 1*@1.;1 514. The rotary

2243 0)
.U-:}....a

- the first trunk and 1f it i1s not busy no
or mmd wiil be present on the sleeve terminal
2692 and the locking civeuit of relay 321 will

therefore be m::enol at the contacts 3353
the rotary magnet 332 and relay
reiease thuﬁ' breaking at contacts 834, the
shunt circuit around relay 319 which Was
applied when relay 321 oper ated.  The cir-
cuit for 10&11}? magnet 332 is also opent 2
at contacts 338 upon the release of relay

When the armature of rotary nhwnu
332 retracts 1t closeg a circmit for the Op-

eration of relay 319 which can be

as follows:
switch 323, contacts 833
clay 332, Wmdmo of relay 319, contacts 336

(;1 switch 837 and to ground at the right-

1@ 1n series with relay 319. S
T the frst trunk is bhusy. its S‘]C” ‘e termi-
nal 362 will be grounded. In this case velay
‘21 releases as usual upon the energization

ol rotary magnet 332 but relay 319 will not

operate as it is still shunted by ground sup-
plied {rom terminal 362 on the right nor-
mal contacts of relay 307 and contact 363
of relay
releases, relay 321 again energizes which 1n
GUIN causes maﬂnet
brushes are tepped forward to a second set
of terminals. This operation is contmued
until an idle trunk is found.

When an idle trunk is reached, rel

tip and ring conductors of the trunk to the

selector brushes which are now in engage----
ment with an idle connector (Ifig. 4).

| L‘ly

Re-
319 in operating also grounds the sleeve
brush 3841, and consequently the test multi-

ples of the selected trunl, thereby caus-
ing them to test busy to other selectors.

This circuit can be traced .as follows:
oround, right alternate contact of relay 314,
concductor 340, contacts 342 of relay 319,

right normal contact of relay 307, and

thence to brush 341 and terminal 362. Re-
lay 319 1n operating also opens at 1ts con-

~tact 318 the cireuit for vertical magnet 316.

60

(o

cut:
- relay .:)J-*i contfwts 378 of relay
329 to battery. Rel%y 329

When relay 320 was first actuated relay
529 was operated over the ifollowing cir-
cround, right alternate contact of

winding of relay
in operating locked up in the following
circuit: battery, winding of relay 329, con-
tacts 343 of relay 329, conductor 327, con-
tacts 326, of relay 819, conductor 340, andg
right alternate contacts of relay 314 to
eround. Relay 329 in operating also opens

the circuits for relays 344 and 311 “and

magnet
advances ‘Lhu brushes to the termmaIS'

cic)el. ()f‘.
. e):/.}.rl VW 111 |

raced
hattuy? _v.fmﬁmw of - 1'91@3 52L_
ISI30) 0;_

of relay 3819, contacts 352 of relay

319. When the rotary magnet 332

392 to (mei ate and the

ay 519
-Opu‘ates as before described and oxtends the _

320 and.

switch 415,

1,587,620

ahunts the condenser 345 by resistance 348
and 347 and the polarized relay 348, so that

the pulsing relay 400 (Fig. 4) will operate

when the connection is extended to the con-
nector.

When 1 LL} 319 opudted 1t closed 1its
alternate contacts 349 before 1t opened the
normal contacts 326 so that relay 329 1s
_miunt.;uned locked 1n a circuit which now

can be traced as follows: battery, winding
and outer alternate contacts 348 of 101.11}
329, conducior 827, contacts 3149, brush 350,
temmnal 564 contacts 401 of relay 402, ter-
minal 3 (EIO 3), brush 841, right normal

319, conductor 340 ‘fmd

Thus the circ cuit of relay 329 will be main-

tained closed 1t the eircult is extended for

a purpose which will later appear.

- The seizure of the trunk leading to the
connector (Iig. 4) closes the following cir-
cutt for the pu]smﬂ relay 400 battery up-

per winding of lelay 400, upper normal con- |
relay -

402, c'onduc‘tm R, of the trunk, terminal and

tacts of relay 403, cont.-.-u,tfs 404 of

vhe  selector quqtch contacts 351
332,
lower 10111:—-]1 nd winding of repeating coil

br ush o1 1

312, resistance 346, conta(,ts 358 of relay
329, winding of pohrwed relay 348, resist-

ance 347, upper right-hand Wmdmg of re-
peating coil 312, contacts 354 of relay 332,
contacts 855 of 1*ela,3r 305, contacts 356 of

‘relay 319, brush and termnml of the selector

switch,. COHt‘lCtS 405 of relay 402, contacts
406 of el ay 403 and to ﬂ'round throuﬂh the
lower winding of relay 400, Relay 400 1S

enermzed 1n thls circuit and closes a cireult

for the energization of relay 407 which can
be traced as follows: grounded battery,
lower winding of relay 407 contacts 408 of
relay 400 fmd to ground at contacts 409 of
relay 402. .Rehy 407 operates and locks
up at its contacts 410 to the sleeve conductor
440 whlch is grounded at 1"elay 314 (IHig.
3 _
)The retum of the dial to normal trans-
mitting the tens digit of the wanted num-

ber interr apts the circuit for relay 202 of

[ig. 2 which in turn alternately breaks
*md makes the bridge including resistance

907 across the trunk which 1n turn alter-

nately interrupts at contacts 355 of relay
305 the circuit of relay 400. The lower
armature of relay 400 therefore follows the
dial pulses and in its turn transmits im-
pulses to the vertical magnet 411. The
circuit for the first 1mpulse is as follows:
oround, contacts 409 of relay 402, alternate
contqcts 412 of relay 400, contacts 413 of
relay 407, contacts 414 of the off-normal
windings of slow-to-release
relay 416 and vertical magnet 411 to

grounded battery. The off-normal switch

_'u)ntdets 01 1elay 307, eont'mts 342 of relay *
o ground at the

iloht alternate contact ot leLW 314,

105

110
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GO

~operated on the
normal switch 415 in operating alm prepares
a circuit for the opemtmﬂ of the release

439 over the 11 st traced circult.

conciuctors
ductors 481, 482 and pl&ces oron 11d on the

1,587,620

415 is operated on the first vertical step of If the eal]ed line is found busy oround

magnet 411 thereby switching the impulse
(,11*011113 froin 1ts normal to - 11:'-“_ alternate
contact and over the alternate contact of
the slow-to-release wvelay 416 which was
frst 1mpulse. 'The off-

magnet 417.

After the last 11111:}111 e of the S{-}l‘iéS:',. the

brushes 418, 419 and 420 will be elevated

to the desired level and relay 416 will be

deenergized thus switching the pulsmo
civeuit to the rotary 111.:_1011et fi}‘fl the cireuit
for which can be Uaced tollow

of relay 400, contacts 413 of relay 407,

contacts 422 of the off-normal switeh 415,

contacts 423 of relay 416, contacts 424 of
lelay 425, winding. ot slow-to- -release relay
4926 and wmduw of the rotary magnet 421

to grounded battery As the last series of

11111)[1]8{39 comes in the lower armature of

relay 400 drops back in step therewith and

moves the brushes 418 and 419 1into
ongement with the desived subscriber’s line.

EHE

_‘Nhgn relay 426 operated 1t transterred the

pulsing circuit irom the normal contact of
relay 425 to its own alternate contact 427.

,.s_"_-’a._sa soon as stow-to-release relay 420 ve-
leases, 1T the called line 1s 1dle, 1t closes ¢
cm*uw for the opevation of 161{1} 402 which

can be t{raced ‘as  follows: battery (not
shown), sleeve terminal 428 of the sub-
:'5(:1'11}@1'?5-; line, brush 420, contacty 429 of

relay 420, contacts 430 of relay 425, upper
wmulri o oJ: relay 402, terminal 362 (iI1g. 3),
brush 341, right 1101“-111&1 contact of relay
307, (..,ontcmtﬁ 349 of relay 319, conductor 340,
and oround at the right altenmte contuct
of velay 314. Relay f—iO‘) opemteb 1 this
cireuit and locks to ground at itg contacts
Relay
in operating also connects the tip and ring
of the trunk through to con-

zed sub-
C11’ cmt

of L;e e
following

multiple test tcrminals
seriber’s lime 1n o the

ground, right- ]mnu alternate Conmgt of re-

"M' 514 (Hw - 3), conductor 840, contacts

12 of relay 319, right normal contacts of
1(*1&,} 307, brush 341 “and terminal 862, con-
tacts 433 of velay 402, contacts 430 of relay

485, contacts 429 of relay 426 and brush

490 which is in contact with test terminal
498 of the called subsecriber’s line. I‘urther
reluy 402 1n attracting its lowermost arma

ture removes: ground from the lower arima-
tnre of relay 400 and tranters this ground
through a resistance 434 to hold relay 400
oper a:ted durm:g the continuance of the con-

nectlon 1n order that the ringing current
cireuit which extends throu ﬂh the upper
alternate contact of relay 100 will not be
broken at this point.

| *n"' bt

:E.}i_i ijj .ﬁ l{l‘. U

ground connects ﬂmund to operate the reverse relay

~over contacts 409 of 1‘61.-1._3? 402, contacts 412 -

'h unk. _
5 where 1t operates polarized relay 348

cult for relay
follows: battery, winding of relay 357, and

alternate contact of 1‘@1&3}’ 300,

‘verses

402'_

right- hand noi

disconnects batter
contact thereby causing the release of relay

208 operated and relay
.bl‘ldﬂe mcluding resistance 207 across the

will be present on the test terminal 428 and
before slow relay 426 has time to velease,
relay 425 which is also slow-to-release will
be enernmed thus breaking the. pulsing cir-
anch at its contacts 424, When 1elay
26 finally 1eledses, reiay 425 locks u

traced {rom ro.«.ttter}j winding of relay 495,
norinal contacts 435 of 1"*elay 496, contacts

436 of relay 425 and to ground on conductor

440 as previously traced. which 1s supplied

at the 11ght- hand alternate contact of relay -
RLLW 425 in operating also
103 o hir:n LILCHJt un e traced from bat-
iely winding of velay 4038, contacts 437 of
reiay 495 and contacts 438 of relay 426 to
ground.
verses the. current flow ing back over the
to the toll thms;mlssmn selector g,

bridged at tm center of the right-hand
wmdmﬂ ot 1Lpeatmu coil 812 in serles Wlth
resistances 346 and 347

Polar relay 348 in operating closes a cir-
357 which may be traced as

contacts of relay 348 to 01’*01111(1 at the lower
Relay 357

closes an obvious energizing cireuit for re-
verse leLLy 311 which now opelates and re-
and reduces the current in the loop
circuit leading back toward the toll office.
Pelay 811 1 operating connects ground
over .its outer left alternate contact “to the
conductor 861 theleby causing relay 208 in
the pulse translating equlpment (Tl 2) to

opmate Relay 208 in operating momen-

tarily opens, at its contacts 205, the energ 1z-

1ng circult for relay 108 in the operator’s
dlalmn equipment (Fig. 1). Relay 108 in

-relea,smo closes a circuit for the energlza-
~tion of 1‘*61& 105.

This circuit may be traced
froim battew left-hand alternate contact of

relay 110, right-hand winding of relay 105,

mal contacts of relay 116, nor-
mal contacts ot relay 108, and to 01‘01111(1 at

~the right-hand alternate. a:,onta,cts of relay

115. Relwy 105 opem{es 1n this circuit and

at its right-hand normal

106 in the cord cu*cmt The deenernu&tmn
of relay 106 releases the dialing circuit and
restores the cord to normal. VVhen relay

202 released the

trunk circuit was opened at the alternate
contacts of relay 202 but this bridge had
prewausly been closed at the right- hand al-
ternate contacts of relay 208 when this relay
operated, so that the selector circuit-was not
afiected. Relay 208 in operating also closed

a circuit for relay 217, which can be traced
from ground, outer left alternate contacts of

- Relay 403 now operates and re-

5

70

[_,0 o
'ﬂmm]d onn the conductor 440, this can be

T6
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86

80

95’

100

110
115
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130
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-33ehy 90{.;., winding of relay 1{ normal con-

tacts of relay 902 conductor 226 contacts
214 of relay 213, "brush 218, conductor T

(Fig. 3), upper Teft Wlndmﬂ ol repeat ng

coil 312, contacts 365 ot rela,y 311, resistance
366, contacts 308 of relay

to grounded battery. o

R_elay 217 operates in this circuit and
closes an obvious circuit for cut-through re-
lay 203, which relay operates snd locks. up
to ground on conductor 222, which ground
1S Supphed at the left- hand alternate con-
tacts of relay 311. -

The operation of relay 203 opens the cir-
cuit for relay 208 which relay releases and
opens the bridge across (3011duct01s 226

- and 230. - -

90

a3
=

mav be traced o

45

S |
el

60

supervisory relay 118 bridged across

Relay 203, in operating, also 'dmconnects

the pulsing 1‘ela,y 202 from the trunk and ex-
tends the trunk ‘LhrouOh to the machine -

switching eqmpment

Relay 85" in operating, alf-:o connects
oround. thmunh mteuuptel 358 to alter-
nately olz)el"ate busy back relay 809, which
1"ela,y in turn, alternately opens and closes

cat 1ts contacts 308 the loop circuit leading

the
the
cord to operate 1n step with “the interrupter
and flash lamp 119 as a signal that the called
line 18 busy. In practice 111t€11'111)t€j_ 358, for
o1ving a line busv signal, 1s m*mnﬂed to in-

bacl«: to the toll office where it causes

1.911'upt the circuit at the rate of one hun-
~ dred and twenty 1‘115@1*1"1‘1131:10113 per minute.
If the subscriber’s line is not busv it 1s

sul/ed and relay 402 operates as before de-

scribed. Relay 402, in operating opens at
its contacts 401 the previously traced circult

for relay 829, which relay in turn releases
and closes at its contacts 367 a circuit for
the operation of reverse relay
ns follows: batteryj Wmfhng
of 1"61‘1,“‘1? 311, contacts 367 of relay 329 and
contacts 368 of off-normal switch 323 to
ground |

When relay 329 releases it provides a
stitute ground conmection for the locking
circuit of relay 407 so that this relay will

not be: deenez‘ol?ed when relay 402 is oper-

ated. This circuit may be traced as follows:
erounded battery, lower winding of relay
407 contacts 410 of relay 407, conductor 441,

termmal 364 and brush 3;}0 Tlo 3, contacts

349 ot relay 319, conductor ‘39! contacts 3928
of relay 329, contacts 330 of relay 309 and
contacts 831 of rela ay 332 to ground.

When relay 311 operates in the cireuit
Just traced 1t reverses and reduces the cur-

rent flowing 1 the loop circuit extend: ng
back to the pulse repeating equipment of

ey

g, 2, which circuit 1nclude% the imnulse re-

fay 305 of the toll transmission selector.
Relay 3811 'in operating also connects

__'0101111(1 at its outer lett contams to the le l

@;61 which causes ldd}fb ._;Uoj 21

309, Contacis 3006
of 1‘61&}7 307 and lower Wmdmﬂ* of relay 305

- supervisory lamp 119 which serves ¢
dication to the operator that the Lmldmfr up'

'1.:1}?

‘rent in series with

be evident that only a short puise of
311, which -

Sub

civeuit 1melne

1,587,620

Opemte and the Conseqrem release of the

described in connection nh the iine 1**1{;*
condition. With relay 203 operated and
locked up to ground on lead 222, the loop
cireuit is now extended back fo ahe toll cord
and current flowing in this loop ecircuit
causes the steady opcratmq of supervisory
relay 118 and the consequent Eﬁ*hting of
5 an 1n-

of the connection has progressed proper la Lo

~the subscriber’s line and t}mt she can Now

start ringimg the called subscriber which is
.;..Jccomphshcd by depressing ringing key 120.
The ringing current thus sent over the

trunk izom the cord circuit causes the oper-.

and 203 to

dialing equipment of Kig. 1 as plemon sly

el

ation of alternating current relay 369 over

an obvious circuit. - Relay 369, 1n operating.
clos

circuit for the 01)(,“%1011 oi 1elm, A

$54.  Re-

381 the locking cir (_;lhu for relay 407, which
161"*&3? nOW 1(,16.-1&% and applies Ilﬂf‘lni_’; LY
Ltb upper winding to the
subscriber’s line. 'fhis ringing current Is
applled intermittently in a well Known man-

ner until the called subscriber removes his.

receiver irom the hook, thereby catsing axn
11crease 1n Hlb cirrent Howing in the upper
winding of relay 407, whereupon this relay
203N 01361*:1‘{@5 ther eby disconnecting the
ringing current and again locking the relay
to 01"01111(11 over the contro! wnductm 441, it
bemn assumed that the toll operator lms re-
stored the ringing key at the toll offic
thérebjf releasing relays 369 and ;:52,' ancl -
connecting {1101111(1 at contacts 331 of L]t‘a
352 to this control circuit. It will, of cours
Tl'”l..
Ing current Is necessary to cause the initi al
_I*ele%se oi relay 407, atter which the ringing

1s continued automitlcqﬂy from the COn-
nector circult until the calied subscriber

11
swers and causes the reoperation of relay
407.
107 can be restored at any time after the dial
has once been moved off normal, thus caus-
ing the closure of a locking cireuit ?or__ relay
106 o

The extension oi the tip and ring conduc-
tors of the trunk to the subscriber’s line by
the opemvop 01c lelay 407, when the called
station {5 ans ﬁT , operat fos relay 344 over o
ching th(, windings of coil 349,
contacts of LBLL}T 399 and the right-hand
windings of repeating coil 312. T lking
current is fed to the calling subscriber’s line
at the distant exchange in which the toll Em
121 terminates. “When relay 344 operates it

closes an obvious cirenit for the energlzation

of relay 309. Relay 309, in oper atm;,} SUp-
piies at its alternate contacts 370 ground for
h()ldmfr relay 40( loel{@d Whmh cuﬂmu can.

as at 1ty altunu,e contacts an obvious

354, 1 operaiing, opens. at 1ts contacts

1t will pe noted that the dialing Jwy

Lt
i

1{4y
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R
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(ing description inasmuch as the relay ?:.:ff‘
e 1{111111_

.L} {1(.,1 E..}.JL' bl]fl i».{

seriber atter he has

il ?‘ilL} LR
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be traced ¢
and contacts 410 of relay 407, condiictors
441, terminai 364 (if1g. 3), brush 350, con-

tacts 349 of relay 319, c*ondvc‘i'or 527, con-
tacts 2&) of 1613;}7 399 and 1 bo f}mmd over
contacts 370 of relay 309. _Eu{‘hi‘] 309, 11 op-

eratmy, opens ab 1ty contacts S0 the toop

uu,u't containing the 1emy
back to the toll oﬂlce thus causing the de-
e 'gr“mon of the calunﬂ wpﬂm 1oy relay

118, which i releasing, G‘itj_ﬂ_i,ui_sheg “he si-
1‘)61‘1?1 :Y lL})Il]]_:) ,Lly) YV}Z}_]C}} TIOblf}eg.hilw )ﬁu_ .

ator that the subscriber has s @apmmed By
INOVING the switchhook up and down the
aubacube £ station & can cause the m.‘:pm‘m
V1SOT'Y .:_{un_p 119 in the toil cord to flash as s
the manual practice dor releasing the
switches. Thisis apparent from 1h<, im:l{)w—
15

‘k

L’

fat.,mcm? o’

A1
Tres

in ulwit with the called
i each time it attracts its
F}UU is energized which breals -
ack to the supervisory reiay 1
ame bime -pL..,C% A bridge mmciud-
ing resistance $71 a,nd contacts 3500 of vel: 2y
507 across relay 305 to hold :u,r operated,
thereby plugmms; release ot the ‘ﬁ.}'iaijh_bb.
The oper ator can re-ring dw

.'i'_,t_ne reiay
the cireuls

nUJLtLCd bis LC‘(;{_‘Li )
lwtuatmﬂ the ringing key 120 ¢

shime NLW 36
i Y :_1;3)

herve; Uy oper-
59, Whl(‘h 0 turn, operates ve
W hen relay 832 attr acts
mier armature, ﬁmund 15 dlisconnected from
the control le ad 4 L (If1g. 4), thereby per-
mittine relay 407 {0 wlez se and io connect

1Y _Hnw Ccurrent Lo the subseriber’s line a&-.:.'
When the f_,ozmru&;.:LMGM 18

beror deseribed.

5N2Y h{}d and the subscriber at station & has
wpl.mul nis receiver, super \*1:-3@1'},7 fganp 119
the ms Nl telephone pi wi:_'..ce
which is a signal Tor the operator o tale
down the connection and the plug 100 15 Te-

'lg‘l'

JaDd

"'-.

iroved from the jack 200. Bﬂd"ﬁ' 305 (e,
‘“} i3 pelensed which causes the restors Jtion
+1 all the switches to BOLI2 1 as wiil be de-
S lrb [ J {u_

i+, lmwwei the (me]*zriol" removes  the
plig from the tunh jack while the sub-
ceriper ob station & hag the receiver off the
Look, relay 805 v*h:dl controls the -L,inww

[

of the switches is maintained onergized oves

the L:m,lu,.__.11{;111111_;1@; lu"sﬁu ce Sl

the operated condition of reiny 244, |
I m buildimg up 2 connection 5‘;‘5:1{;3 toil

ransmission selector (1. 3) encounters a

:nibjﬁ’ trunk group leading to the connector

(Mg, 4), a circuit change is hmmrm about
rate.

to fagh the EU‘)B""HLS{J""‘*] mp 119 at o
c] ferent from that caused by rnfhrn the
qlﬂlu'”d line b v whieh will now b{“ Lo~

cribed more in detail. R |

In the case above described of :ﬂ] frunks
botween the toll ll‘*‘]"i‘%}ﬂi‘?‘%lﬂﬂ selector and
the cennector being busy, switch 337
h Ve heen ﬁpm'uﬂﬂ upen. Um

1

THOV t“l” $4e ﬁ_;i

s follows: battery, lower winding

of re]sr.y
rﬂ-!‘ | -
1()”? leading

going back to the
‘ment of Hig. 2 and also applies

s line
11&
iﬁil sub-
QTT '

1ts upper-

sumed that upon 14

the connection.

el | - | ;}h .."I'.
s e]&j c'}.]._".i

rojnv
due 1o

r.u a LS

would

the selector to its eleventh second 1/
tion, thereby closing a circuit for vel
wlum can be tmcuﬁ ag tollows: 01O
battery, Whldllm Of T elw 859, contacts ¢
7 and over Ldﬂ&lldﬂl 573 of velay

305 to m"ouud . o |
Relay 359 in f)}*ﬂr“tjwr ¢lOSeS an ouvio
energizing cireuit for Telﬂ*} 311 which
operating reverses and reduces the civrent
yulse translating {*qulp
A2ioy 'id to

£ty T

conductor 922 25 before Leeci‘*ﬂ}ef,.._ N con-
nection with the Lusy subseriber’s line.
Relay 859 1 operating also connects
mou,_m ihmuﬂh interrupter 373 to operate
1’1]{132“ 300 which velay 15 ﬂaemﬂmly oper-
ated @ '3d released in step with the interrup-

‘Ee"“ and flashes the supervis 50Ty lamp 119 as

betore described, the only difference being
that 111&,11*1113&1" 373 1s arranged to break
the ulcmt of relay 309 at the rate

1t

instead of one hundred and twenty times
ver minute as was the c*xau with in Leﬂupim*
3h8 which was employed in the case of "“h
IH‘B hugy condition.

The operator in 1@%1‘*?111%‘ such 2o E}*‘!Hif-’;
busy signal digeonn ects as le‘l‘m'ﬂ deseribed

cnd the f‘w*{* o8 refirn to norimal,

EE wndl OW he assumed that the S:}H"{E
subseriper’s ine was reached and found idle
and the rwi‘f-xd-_ subscriber answered the call
aned b the completion of the conversation
hung up his .‘-'f‘frmivef':, whereupon the super-
1#15(‘*1'y fomn 119 was shead: }‘;* “Ei.!f__q]“”{“j SR
ST TN "f) T‘se operater tha called sub-

"1

ceriber had finished. It Wmﬁ T
CeLving ‘ihm sional the
qwmm:n reinoves the plug 100 from the
1ack 200 for the purpose of bhreaking down
Under these condlitions relay
*‘1‘-‘-‘9., which, in turn, will velesse

itelay 314, in 1*0{,:*55511“*

305 will rele

1te other led L ATINS ms*e CONtRCES *‘1*@ f“mmﬂ
(‘O‘f’mE{:iiOP -m?-: the giceve f*f:aﬂum;m 515 lend-
ing back over the contacts of switeh 9190,

Y 111{11110* 0% 1eLw 215, normal contacts m o
10t ary 1“mwjmt 1M, contacts of the ofi-noy-
mal ﬂ‘*m(h 231 _Jﬁ L winding the _
v 932, x‘xherwmm relay 212 releases sid
dcsoq the circuib for the release magnet 2433,
the m"”mt tor which can be u*aﬂcd fram
orounded ] JﬂLuOL‘TJ Wi ‘(L;Ffj Of reiense mug-
net 233, contacts 234 of switeh

oot m:w 236, contrets 237
1’_’1311}1&1 contacts 238
Tho ILET‘O"‘-“’{L_ '.'ir
f}l‘{'*‘“}i )

L

L | i '1
HIATET

L

of velny 209
Of relay 218 to
oround *'fi oI COn
by the releasce of relay 314

R 3 : 3 2. oy ‘}‘f’a' ‘I-'r .":
leazesvelay 810, Re %s,}?" 314 in rveler sing algo

l
e S
Q80
.‘ S r]

ﬂhhmﬁ'

closes 1ts (*Lla,:u”n 375 which completes an
Cenergluing m'“am for the velease magnet 874,
which ean be traced from grounded bat-
tery, winding of magenet 374, contacts 876 of
switch 893, cont 1{*“& s 575 of relay 814 and
contacts 377 of rel ‘:,, _E{_L:: to m'mlml Relay
SO07 s m*u.‘fwed 11 paratiel with ‘me‘“ﬂt 374

SHS
n

of mixty
: L :
Y

rther be as-

231, contacts

1Q-

79

ot

it

85

00

300

105
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130
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413

e
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contacts

and

| posmwn

| Subscmbel S

&8

and opens at its right-hant normal con-
tacts the circuit for LesL birush 341 through
the restoration ope *::1@1011 Relay 307 when
energized also locks 1
lteumte contacts 1m a cireuit meluding the

s 376 of the SWltch 523, which switch
will be opened when t
1’:0 nor; nal, _ -
The removal OF test

OO i the

m'mh 241 eanses M,LW 402 ‘u;) 1(,1{3{188 which
an turn
'1‘(3].«_1{"7 1?] 1“"1{‘1(,13131{1' 1LCJ ]0 W 1

causes relay 400 to lelea%eq which

armature com-

1)1{%@% a crreit {Os refense magnet 417 which
can  he tr wu’l :wm ﬂwunded battery
hmufrh the winding of magnet 417, con-

tacts 443 of switeh 415, co n[.-;t(.,tg ﬁL— 4 of 101.;1}

407, contacts 412 of 3 *eluv 00 ar contacts
»!O{) of relay 402 to groun d. W wen the con-
nector 1 restoring reaches its normal po-

-nﬂh-"'

sition switch 415 is opened. .
When the toll transmission selector ,_,Wu,(*h

(Hig. ‘ii) returns to nermal, mﬂcl* 3928 1S
open thereby le*’nmfum around atb its contacts

268 to 191&1@@ relay 311 which an in re-
leasing roinoves ﬂlovnd from conductors 361
923,, thereby causing the deenergization
of relay 203, which 1Lmy i releasing dis-
corne(,ts the jack from the trunk conductors
226 and 230 and reconn ects e]ay Q( ACT0SS
the tip and ring springs of the jack |

it mll be observed that thr mwrr]mvt the
building up of the connection, hatter VWS

upplled from the dial 109 of the cord (31 et

tor operating the pulse transiating relay 202
at the machine switching office which L(,Ll}?

in turn controlled the nsual pulsmﬁ cireult
and that when the dial was standing 1

£ EhHD

normal position, the trunk between the toll
oﬂme and the machine switching office was
“dry,” that is, free from battely

What is claimed is: -

1. In a telephone system, an operatm 3
a trunk circuit e\teﬂduw there-
1Irom to an automatic exchange and having
normally no connections to hatter Y Or frlound
a cord circult at said operator’s position for
connecting with said trunk circuit, a sender
cireuit inclu ding a source of dmlmﬂ current
adapted to be switched into connection with
said cord circuit to transmit current pulses o
over sald trunk circuit from said source cor-
responding to the desired setting of a switch

1n sald automa’rm exchange, qnd means in
sald trunk cirenit at the ‘mtonmtm exchange:

end thereot responsive to said pulses to con-
trol the setting of said switch. .
2. In a telephone system, an oper&tor

tending therefrom to an automauc exchange,
?
change accessible to said tx unL circuit, &
cord 0110111L at said olaelato s position for
connecting with said trunk circuit, a sender
cireult mcludmﬂ' a source of dialing current
adapted to be SWchhed mto connectlon with

T

self up at ite leit-hand -
the 5@1@*“*101‘ 1s restored

tor
cireuwit when Lhe desired subseriber’s line is

1

.LIOILL’, &

‘desired Eaettmﬂ of a switch a

saidd
position, a normally dry trunk circuit ex-

lines termm‘ltmﬂ‘ in sald ex-

1,587,620

said cord cireunit to transmit current pulses
trom said source over said trunk circuit cor-

responding to the desived setting of a switch

at said autwmtw exchange for connecting

sald trunk civeuit with one of said subscrib-

rs’ lines, means including a relay, asso-

_(.,mtefl with said trunk cireuit ab said auto-

1atic exchange responsive to said pulses to
control the %me of sald switch, and means
18L011nec£1110 said relay from said trunk

seued oy said switch.
3. In a telephone system, an operator’s
lﬂosmon a normally dry interoffice trunk

circuit ext ;dmg therefrom to an automativ &

exchange, an automatic switeh thereat ac-
cessible to said trunk circult, a plarality of
other trunk circuits extending from said
automatic switch to certain other' smtche%
a cord cireult at said operator’s position for
connecting with said interoffice trunk cir-
cuit, a %endei circuit Including a source of
dialing current adanted to be SWltChed 1nto
wnnectmn with S&ld cord circuit to trans-

mit current nulses over said interoffice trunlk

cireult (,0}16531}0}1(1111”‘ to the desired setting
ot said firet men tmned switeh for connectmn
sald interofiice tr unk circuit with one of %ELI-J

plurality ot other trunk lines, means includ-

ing a relay associated with said interoffice
1 unL circuit at s
sponsive to said pulses to control the settmu
of said switch into engagement with one ot
said plurality of other twnks and means
im disconnecting said relay from said mter—
oifice trunk When all of said plurality of
other trunks are found busy by sa,ld ﬁrst
1116111310116(1 switch.

4. A telephone %Yshemﬁ a1 Oper: atol’s posi-

therefrom to an automatic exchange, sub-
scribers’ lines terminating in said exchanm
accessible to said trunk c,llcult a cord cir-
cuit at sald o Qel atm s position for connect-
g with said trunk circuit, an operator con-
trolled sender circnit includ; {ing a source oi
dialing current adapted to be switched into
connection with said cord eirenit for trans-
mitting current impulses from said source
over said trunk eirenit (*0119% bonding to the
sa1d .:111t0111¢1t15
exchange for c mectin s;,ud trunk circuit
to one of sald subsc ubel.j" lines, means 1n-

cluding a relay associated with sald trunk

cireuit ab said autematic exchange respon-
sive to said pulses to control the settmfr of
switch, a signal device associated with
a1d cord Cll[ﬂltj and automatic means for
dlsc,onnecuﬂg sard relay from said trunk,
connecting said trunk with said automatic
switch, d}%@(mnec{mf}_
cord circuit and for actuating said signal
device when the desired suoscllbel S line is

selzed or when an 111telmedmte paths busy

LOI]dlflGl’l 1S encounteled

aid automatic exchange re-

ﬂolnmlhr dry trunk circuit extending

sald dial from said

-
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5. A telephoneé 5ystem an operator’s posi-
tion, a normally dry trunk circuit extending

therefrom to an automatic exchange, sub-

10

16

20

25

seribers’ lines ‘ielmmatmrr 1n said exchanﬁe

accessible to said tmmk CIL cmt a cord cireuit
at sald operator’s position

for connecting
with said trunk circuit, an operator con-
trolled sender circuit mcludmo‘ a source of
dialing current adapted to be switched into
connection with said cord circuit for trans-
mitting current impulses from said source
over said trunk cireuit corresponding to the

desired setting of a switch at said automatic
exchange for connecting said trunl circult

means 1n-
cluding a relay associated with said trunk

to one oi sa1d subserlbers lines,

circuit at said automatic exchange respon-
sive to sald pulses to control the setiing of
said switch, a signaling device associated
with said cord circuit, and automatic means
for disconnecting said relay from said trunk,

connecting gald tmnk with said automatic

switeh, dlS(,O]JIltCtlIlﬁ said dial from said
cord urcmt and for actu&hnw sald signaling
device 111 one manner when an mtelmedmte

paths busy condition is encountered, in an-

othel manner if the desired subser 1be** g line

is found busy and in a third manner when

30

the desired subscriber’s line is seized.

6. In a telephone system, an operator’s
pomtlon
from to an automatic exchange and having

cuit.

a trunk circuit extending there-

‘normally no connectmns to battery or

oround, an operator’s dial circuit including
a source of current adapted to be connected
to said trunk to transmit pulses of current
thereover from said source, and a relay at
said exchange associated with said trunk cir-

©

cuit and controlled by said pulses to in turn

control the operation of a selector SW1tch at
said exchange. -

7. In a ‘telephone system an 0pera‘r01 s

40

position, a trunk circuit extending therefrom

to an automatic exchange, an opera,tor s dial
circult including a source of current auda,pted

45

to be connected to said trunk to transmit

pulses. of current thereover from said

‘souirce, a selector switch at said automatic
‘exchange associated with said trunk, a relay
at said exchange associated with said trunk

circuit and controlled by said pulses to in
turn control the operation of said selector
switch at sald exchange, subscribers’ lines

50

accessible by said selector switch and for the

establishing of a connection between a called

subscriber mld said trunk circuit, and means
controlled by said switch when it comes to

rest on a called subscriber’s line for dis-

connecting said I'GI&V from sald trunk cir-

In tes tunony Whereot I have signed my

name to thlS speuﬁcatlon thls 10th day of

J une, 1924,
: _ JOHN I, TOOMEY. -
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