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. TELEPHONE-EXCHANGE SYSTEM.
Application filed September 17, 1926, Serial No. 136,033.

This invention relates to ‘telephone ex- tablish control circuits between the sender
change systems and more particularly to and the machine switching operator’s key-
the establishment of cox nections between board and between the sender and the first 5
cubscribers’ lines 1n manual and machine colector individual to the trunk circuit.
gwitching offices. - When the cender is ready to receive the

Tn accordance with the present invention registration, a slgnal 1s given to the machine
the interconnection of manual and machine switching operator, who then writes up the
switching offices 1s accomplished by trunks called number on her keyset. The sender 60
which appear at a manual operator’s posi- vegisters the number and starts the control
10 tion and which when selected for use by that of the first selector and subsequent selectors

operator are auntomatically _a,ssoeiated with to select the called line as soon as the sec-

a1 incoming operator’s position atb he ma- ond digit is registered. When the last digit

chine switching office. The incoming opera- has been recorded an indication 1s trans- 65

tor’s equipment is also sutomatically asso- mitted to the link to dismiss the position.
15 clated with a control device which may be Y‘.Vll;en selections have been completed the

set. by such equipment to operate a train ]_1_111{ dismisses the sender, causes the connec-

¢ ewitches connecting with the called sub- ton of the trunk to the train of switches

<criber’s line and to connect such train when and the releage of the trunk finder. 70

et with the trunk. According to another  Lhe machine switching operator 1s pro-
o9 aspect of the invention, an erroneous partial vided with a key which permits cancelling

setting of the control device may be cor- & partial registration without disconnecting
rected by the machine switching operator. the position and sender. The completion of

According to an additional aspect of the in- the established connection is under the con- 75

vention the disconnection of the trunk by trol of the manual operator and may be '
o5 the manual operator prior to connection with prevented by disconnection by that operator

wil
Rl

it B

the train ot «witches will also cause the re- at any poin. _ | o o
lease of the control apparatus and the train A cleaver understanding of the invention

of switches. ~ may be obtained from: the following ‘de- 80
The operation of a telephone system em- tailed description and the attached draw-

o, bodying the invention is briefly as follows: 115, 1 which: I PR
When a subseriber 1n o+ manua!l office wishes Fig. 1 shows diagrammatically a calling

to conversse with a }SI]bSCI‘ibEﬂ‘_ in a 111&(}hine -SlleCl?_ibeT;S‘ S‘letELt]OH C.()lll'lﬁ(fted:."_tﬂ. ah

awitching office, he will communicate the aNSWering | ack, and a cord circuit at an

nwumber to his operator in the ustal manner. “A” operator’s position 1n a manual -office;

o
n |

The operator will then insert the calling and further shows in - detail ‘an outgoing
“plug of her cord circult 1 the jack or an trunk jack 'ﬂ'ssongmted“”tllf a trunk circuit
‘dle trunk leading to the machine «witch- 1 the called oilice, also a first selector of

Y

ing office. The trunk cirenit at the auto- the called office enclosed by the broken line. 90
matic office will function to close a start cir- Figs. 2, 4 and 5 show the link ecircuit
0 cuit for a link which ‘neludes a trunk finder, comprising a trunk finder circuit (Fig. 2),
2 position finder and a cender finder. The a position selector (Fig. 5), and a sender
trunk finder and the position finder will selector (Hig. 9.
be operated simultaneously to commect the  Fie. 3 shows a position cireuit for a cord- 99
frunke with an idle operator at the machine less “BB” operator to enable such operator
(5 switchine ofice. When an idle position and to talk with the manunal “A” operator over
the trunk have both been found a talking a connection established through the link
circuit is completed between the two opera- circuit, and to set the selected sender by =
tors, and a momentary tone s connected means of a keyboard sender. . el 100
thereto to inform the manual operator that ‘Figs. 6,7 and g constitute the “B’ opera-
70 she may give the wanted number. As soon tfor’s sender- circuit, Fig. 6 showing the
~ as the position is found the sender selector transter relays, ¥ig. 7 the register relays,
is operatecl to find an idle sender and es- end Fig. 8 the counting relays. Fig. 9

2
-l




shows the proper- relatwe arrangement of
- Figs. 1 to 8. .

v

B -lmhts a line

10

20

30

40

45

ﬁpluﬂ 112, thlouﬂh the

.spond"rnﬂ to the level in
pears before trunk finder 250

9 g common to a plurality
- 80

Detailed (Z&SG?”ZZJZfZOﬂr——Fz?ZEZ@% 7 the trunk.

A subscrlber at the manual substation
100, upon lifting the receiver from the hook
lc”’"lp at the “A” operator’s

OSit:tOIl m the well known manner, where-
UD(}Il the “A” operator inserts plug 109 into
the answering jack 101 and receives thea
number of the wanted subseriber. The “A”

operator by means of her cord civeuit 103

now. connects with an idle trunk outgolng

‘to the wanted office by inserting the caﬂmf‘
phm 112 into an outgoing twnh jack such

as " Jack 104. Jack 101 15 connected by

means of trunk conductors 105 and 106 Wlth
the called office, and when the manual oper-
ator inserts plag 112 in jack 104 1"61&’37 107
operates over the trunk loop in a cireuit

which may be traced from ground through

the right winding of relay 107 right back
cont%ct of relay 109 right normal contact
of relay 110, upper left vﬂ'mdn‘w of repeat-
ing coil 111 to the tip of jac ek 104, tip of
usual. pohrl?ed I'e-
lay (not shown) of the cord circuit 103, ring
of plug 112 and jack 104, conductor 1013?
th1'01w11 the lower left Wmdmr of repeating
coil 111 left normal contact of relay 110
left back contact of relay 109, left wmdmn
of relay 107 to battery. The operation of
relay 10{ in turn operates 1el.;1y 108 in an

‘obvious circult.

The operation of relay 108 closes the CIT'-

cuit for starting the trunk finder by con-

necting oround to .group start lead 119 Re-
lay 200 operates 1 a circuit which may be
traced from ground at the right back con-
tact of relay 114; outer right front contact
of relay 108, C{mductor 118 through nor-

mally closed oroup start key 201 ; v*mdun
of relay 200, right back contact of Ielay 918
to battery.

Rela}r 200 operated ¢onnécts
ground to commutator segment 115 corre-
whmh the trunk ap-

paratus within the dotted rectangle of Fi 14,

Relay

202 now Gperates in a cireuit which may be

60

- right Wmdmo of relay 902?

ture

2092 to m"_ounded contact of relay

traced Irom battery in the alarin cireuit,
middle left back
contact of relay

- tact of relay 449 mtermedlate normal .con-
tact of key 240, t0 oround at the right con-
tact of 1'e1w 200 |

Relay 202 operated. cleses an: ODemfmU
path far relay 208 which gy be traced from
battery, right winding of relay 203, arma-

magnet 206, conductor 228, contact of relay
210, Re-

lay 202 operatecl ‘dso closes a start lead to

‘be traced from batters vy ﬂ"-romh

ing the truﬂk finder

T

brush 116 eommutator

| untll the transfer con dnetor

(The ap-

of trunk. Ci¥-
- cuits appearing AN the same level.)

210, middle right back con-

.Relay 207 releases
cuit, to the next idle trunk finder.
and cToseﬁ contact of T*otalv ‘magnet
208, closed contact and armature of VBl’thuI_

1;620,012 _

the pomumn under at its nlddie front con-
tact, and opens a short circiit between con-

duemrs 204 and 205 at its outermost left
baclk (,oniam
the vertical nmﬂne“ 906 ; N4 cree

Lb W ﬂlth iﬂm?
the i ’w"imﬂ
=d* contact of
of mlﬂ** 203,

LhuS D1 ea,f"

of vertical magnet 208, le
relay 207 to 010{.,”“(1{3% mnt
Ve“tlr_,al magnet 208 o ;)em‘é,ﬁ
ing the energizing path for reiay 203. Re-
lw 203 ’f’“flﬂ aﬂcmdmﬂ*f release and allow
veltmal magnet 206 o reiease as well, caus-

tical step. I iagnet 206 havine released, re-
loy 208 will agein energize and the m__.k..h
finder switeh will ¢a ze another vertical step.
action will continue untii the commu-
tator brush 116 engages grounded seoy
115. Relay 208 will be held (‘pelated AN
relay 207 will operﬁfe i & cirenit which iy
be traced from oattery through the Tight
wmdmw of relay 208, contact of rotary mag-
net. 208 conductor 209, left s ndmg of re-
lay 20(5 next to the fmes most left back con-
tact of relay 210, conductor 230, commutaton
-E*egment 115, ]
cluctor 231 to ground at the left front con-
tact of relay QOO The operation of relay
207 opens the ener 2lzing cireuit of ves tical

PR

ome;
1

-maﬂnet 206 and doses a circuit for 10L31§.

maﬂnet 208 which may be traced fr om bat-
tel}/ through the WmJU g of magnet 908

~conductor 289 left front m“hct Tof rel ay
207 to 0]:'01111(16(:1 contact of relay 203, ' Ro-
tary magnet, 208 and relay 203 fupﬂh }m

same as 1n theé case of vertical s stepping m
net 206 and the switch will tnke Lotaz
“11 18 conuema

to contact 118,  This contact 1% connected
to ba ittery through relay 109 of the trvm{
circuit, and relay 7903 will be held ener aized

1N a cireuit which may - be traced from
orotind through the lofi winding of velay

210 thrm‘t)h the feft wmdm“ of 1*'(?1;12-—*' AL
1n qmlefs outel front Cfmhm, Of 161*1? 209,

1*1}7 109 {0 bﬂttery Relay 210 will energize

1n thm circuit and lock fo ground thmwh
the off -normal commt 219 over 1ts mldd,:e

left front contact. but rels 2y 109 does not
operate 1n series with relay 210. The opera-
tion of 1‘*elay 210 connects direct ground
from the Innermost m_o,.,tnded mmature of
that relay to test concuctor ‘?Lﬁ operating
relay 109, and opens the enex gizing cireuit
of relay 207 at lts innermost hack contact,
and extends the start cir-

~ This extended start cireuit may be traced

_II'OIH 01‘01 nd at the 1"lﬂht contact of relay

200, intermediate norm al contact of key 240,
mlﬂdle right back contact of relay 449, mid-
dle left fmnt contact of relay 210, 1"101113 baclk

Relay 203 . oper a‘:ieu energizes

switch {0 take one vep.

1
{

LL LJL'

-7
e
Ty

s ]

T
s

80

Ot

15

116

- cond: 1ct01" 211, brush 285, contact 118, tesi
conductor 11! left back contact of whw
114, Ieft conts ct of relay 108, vinding of re-

115

129

195

130
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of relay 400,

40

|
] |

G0

65

from battery through
013, innermost front contact of relay 202
to the intermediate grounded armature of

tion of relay 400 causes relay

1,620,012

contact of rvelay 207, inner right back con-
tact of relay 442, upper normal contact of

key 240 thence to the out start wire con-

. -

nected to this contact of key 240. ,
910 operated closes a circuit for

Relay

operating relay 213 which may be traced -
the winding of relay

relay 210. The operaticn of relay 210 also
opens the commutator brush circuit traced
hereinabove and closes a chain relay circuit
ot its left front innermost contact and arma-
ture which forms a part of an all-finders-

busy eircuit. The operation of relay 213 at

this time connects the talking leads of the
tyunk through to the
Jeads over which the switches are to be oper-
ated in reaching the wanted number, opens

he release magnet circuit and partially

closes a short circuiting vath across leads

904, 205 at its lowermost front contact.

The operation of relay 109 as above de-
ceribed causes the release of relays

108. Relay 109 operated, locks to test lead

117 1 a
battery, winding ot
tact of relay

contact of relay 114 to gr
117. ' -

srenit which may be traced irom
f relay 109, lett front con-
109. conductor 120, left back

L

Finding a position.

As soon as the trunk finder switch took
one .step, relay 400 operated in a clrcult
which may be traced from battery, winding
conductor 402, off-mormal con-

tact 929 to ground at next to the outermost

left back contact of relay 910. The opera-
401 to operate

in an obvious circuit. _ o
When relay 213 operates as above de-
seribed, extending the talking conductors

through to the link circuit, relay 431 oper-

ates in a circuit -from battery, left winding

of velay 431, outer left back contact of relay
429. left normal contact of relay 437, con-
Auetor 205, innermosy upper
013 through the trunk finder, conductor 100,

contact of relay

ring of jack 104 and plug 112, through the

usual polarized relay (nob shown) of the

« A% operator’s cord cireult, tip of plug 112

and jack 104, conductor 105, through the.

trunk finder, next to the innermost upper
contact of relay 213, conductor 204. right
ormal contact of relay 437, right winding

ot relay 431 to ground. The operation of

relay 9210 opened the energizing circuit of
relay 400, but relay 400, being slow-to-re-
leace, Temaing energized long enough for re-
lay 431 to operate and close a locking circuit
for relay 400 over its lett front contact to
oround at the front contact of relay 400.
Relay 400 holds relay 401 operated. Since
the operation of relav 401 is necessary to

close switch setting conductor 233, as will

link, closes the pulsing

operating connects ground
contact to the winding of relay 501 which

tact of magnet 404,

ound on test lead

‘prepares a locking path
lts left front contact to ground at the back
contact of relay _
which the test brush 527 of the nosition finder.

outer right contact of relay

contact of relay 503, inner right back contact

circuit causing the switch brushes

ing relay 504. If there 1s only

be described hereinafter, the extension of the
the control

connection is now in part under
of the “A” operator.
When relay 202 operated

. start cireuit. Fhe
operation of relay 403 closes a cireuit for re-

lay 500 which may be traced from battery,
‘winding of relay 500, conductor 552, normal
contact of relay 529, conductor
back contact of relay 520, outer

533, right

contact of relay 508, conductor 534, lett mid-
dle contact of relay 403, conductor 352 to
oround In any
the position finder has access.

from 1ts

thereby energizes.

Relay 501 operated closes

idle position circuit to which
Relay 500 on
Tignt

8

to start the
trunk finder, relay 403 operated in & cireutt
which may be traced from battery, through
winding of relay 408, conductor 236, dront
contact and grounded armature of relay 202,
closing the position finder

[

left back .

e

-
. r &

an energizing cirenit for operating stepping

nagnet 502 of the position fincer which may

107 and

be traced from grounded battery, winding -

of stepping magnet 502, conductor 530, nor-

‘mal contact of relay 508, conductor 537, con-
conduetor 538, contact

of stepping magnet 502, winding of relay

503, 1nner right contact of relay 501, con-
aductor 539 to oground at the nner eft con-
tact of relay 403, Relay 501 operated, thus

503 and
for relav 504 over

closes a path for operating relay

505. I+ the terminal on

(1)

Tl

is resting 1s grounded, indicating that the

the winding of relay 503 extending over the
501, left back

of relay 509, brush 527, to grounded con-
ductor 507. The stepping magnet 502 will
operate 1ts armature and interrupt 1ts own

one step. This action will continue until

position. 1s busy or vacant as will be de-
seribed hereinaiter, a shunt is closed around

—_.
“.'I'h
—t 1

o i
| P
=t
Lo——

to advance

an idle terminal is found. When an - 1dle

terminal is found, relay 503 will operate.

from battery through the stepping magonet

in the circuit hereinabove traced, preparing -
‘o cireuit from ground at the back contact ol
relay 504, winding ot relay 595, outer right
front contact of relay 503, onter right back

contact of relay 510, brush 556 to conductor

506. Relay 503 operated, also grounds test

condnctor 507 and closes a path for operat-
engaging the multiple terminals.of the posi-
tion at this time, relay 505 will operate 1n the
cirenit traced from the battery connected to
conductor 506 over the back contact of relay
306 and open the path ftor. operating relay

k04, - Tt two position finders test the ter-

minals of a position at the same time, neither

one switch

Tio

123

130



ot

- outer back contact of reldy

"1:.-
i b

~winding of relay 509,

fe‘léty 5_05‘ will 'dperé{te axid'

Wwill operate.

__ the position
finders will continue to operate until they
test different positionsg; when each velay 505
Relay 505 operated, o Derates
relay 508 in a cireuit which mdy be tiraced
from battery, winding of relay 508, right
. 509, conductor
040, front contact of relay

relay 500 which will re-
store to mormal, causing relays 501 and 503

‘o release, thiis opening the energizing. cir-

The deenergizitior of

cuit for relay 505. T it
the circuit for energizing

relay 505 opens

relay 508. Under this condition, rélay 508

lett middle contdct, the

will lock over its __ _
coricltictor 539 to

- ground at the innermost left contact of relay

~cutt which may he traced from

~test brush 527. Reélay n-
Rects; over its right tront contact, stepping

#03. Relay 509 is energized in this cireuit

m a cir-
ot battery,
windinig of relay 510 over the left front con.
tact of relay 509, conductor 541: right back

and will in turn operate relay 510

contact of relay 405, outer left back contact
407, middle contact

of relay 406, conductor ]
of relay 401, inner right contact of relay 403,
conductor 237 to the middle orounded arma-
ture ot relay 210. Relay 508 operated, con-
nects guarding ground to test brush 527 of

" the position finder m a cirenit which may

‘be traced from ground, right middle contant

“of rélay 403, conditctors 419 and 408: rioht

back contact of relav 042, conductor 409,
right back contact of relay 406, conductor
943, mner left front contact of relay 508, to

- magnet 404 of the sender selector to the ro.

. operation of the sender selector.

lrys whichi- control the operation .thereot.

to relay 511 and connects the test brush 414
through to the relays ‘which control the

_operated, transfers the test cirenit from lead

through

the sender selector over

i. _3) and ’CIOSes the

206 of the position selector to lead 419 of
1ts outer right front
contact: Tt also closes the talking leads 514
and 515 to the “B” operator’s position (Fig.
start lead 416 to relay 500

Finding o seider. '

- This start cireuit for relay 500 may be
traced from battery through the winding of
relay 500, right normal contact of relay 529,

nmer right front contact of relay 510, right

back contact of relay 511; conductor. 4186,
the right contact

ground at the left back eontact of relay 802

~ The circuit of the gend
- magnet 404 mav be traced from battery .
> through the windiiig of the magnet, right

~of any idle sender
relay 500 operates relay 001 and relay 501
~closes the circuit for the senaer selector

in the group. As before,

magnet 404; -

=Yy _ o1 reiay 505 to ground. .
‘The operation of relay 508 opens the enér-
gizmg circuit for

508 operated; con-

Relay 509 operated, transfers the lemd 540

Relay 510

of key 805 to

1n series is now closed, which
traced from battery, through winding of re-

er celector stepping

1,620,012

alternate contact of relay 508; bick contact
of mdgnet 404; back .
aircl thence in paraliel through the winding
ot relay 503 tb grounded conductor 539 and
over the outer right front comtact ot relay
2015 left back contact of relay 503; inner
right. front contact of relay 509, to conductor
417; brush 414, conductor 415, left contact
of key 805; tb the front contact of relay 807
which will be bperated if the sender is busy.
In the case of & bugy sender; therefore, relay
503 1s shtinted as in the cage of a blisy posi-
tion and magnet 404 operates; operning its

own cirewit and advancing the sender se-

iector to the next sender. When an 1dle
sender is found telay 807 will not be oper-
ated. and no shunt will be ciosed around the
winding of relay 503. Relay 508 in overat-
g connécts ground ovet its iriner left front

contact; to brush 414 to mark the cender busy

to other sendér selectors. -
Eelay 503 will also close 1 circuit from

eround at the back contact of relay 504

throtigh the winding gf reldy 505, outer right

front contact of relay 508, outer left front

contdct of relay 510, inner right normal con-
tact of telay 517, conductor 419, brush 497,
coricltictor 418; riglit back contdct of relay
502, resistahce 880 to battery. Relay 505
operates 1 this circuit and closes s circuit
from battery through the winding of relay

511, outer right front contict of relay 509 to
ground at the front contict of relay 505.

Relay 511 operates; connects ground to test

conductor 417 and ecloses a locking eircuit

for itself over its outer left contact, winding

of relay 517 to grounded conductor 408. As
before the

cuit for slow-to-operate relay 504 +which
when 1t operates opens the cireuit of relay
905, which when it operates in turm opens
the circuit for relay _
relay 511 as previously described opens the
circult of relay 500, restoring that relay and
reiays 501 and

iay 504, opens the energlzing circuit of relay
o1l permitting relay 517 to operate in the
locking cireuit of relay 511: Relay 511 OP-
erated also opens the start cireuit. from
relay 500. -. ._

Reélay 410 now operates in a circuit which

may be traced from battery throvigh winding

of relay 410, conductor 411, outermost left
armature and front contact of relay 517, con-
ductors 545, 408 and 412, right middle front
contact of relay 403 to ground. An addi
tional locking circuit for relays 511 and 517
circuit may be

lay 511, outer left front contact. of relay 511,
concductor 544; winding of relay 517, outer
left front contact of re'ay 517; conductor 411,
left front contgct of relay 410, conductors

413, 408 and 412 to ground at the middle

contdct of magnet 502,

504.  The operation of

_ 203 to normal. The relense -
of relay 505 when its circult 1s opened by rve-

vy £

3)

S0

Y

N

i)

operition of relay 503 closed a cir-

T
. g

-

Tt
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winding of induction coil
The operation of relay 850 removes the

tact of relay

1,620,012

righ_t front contaét'_ of relay 403.
operated connects conductors 521, 506 and
599, from the position finder to the corre-

sponding conductors 419, 490 and 461 from
the sender selector.

cer ¢ Relay 410 operated con-
nects the pulsing leads 233
trunk finder (Fig. 2) to the sender selector
pulsing leads 422 and 4921, Relay 410 op-
erated, also locks to the control oround sup-
plied by relay 40s. ' '

Operation of position CUPCUALS. _
The insertion of a “B” operator’s headset
plug into jacks 813 and

headset, (not shown) tip of jack 313, right
351 to ground.
oround at its left back contact, which marks
the position vacant _ st _
oxtends conductor 507 over its left front con-
tact and the right back contact of relay 354

to battery through the winding of relay 314,

preparing a start cireuit for the operation of
the position equipment. Tt also connects

ovound over its right front contact, right

ook contact of relay 301 to conductor 592

idle position is available. IR

When now the position finder connects
with the position the battery connected to
conductor 50T permits relay 503 to operate,
and when relay- 508 operates, connecting
oround through brush 527 to conductor 507,
the circuit of relay 314
relay operates.

the cireuit for controlling

parts of T cont
Tt also closes an obvious

tion apparatus.

cireuit for operating relay 354. When relay
510 operates to initiate the operation of the
cender selector, relay 300 will operate 1n a

circuit which may be traced from ground at
the outer left back contact oi relay 549, con-
ductor 550, left winding
10t front contact of relay 910,
1puch and contact 551, conductors 515 and

210 through the winding of relay 300, con-
ductors
j. DO T _ h

of the position finder, outermost lett.
510, right winding of
Relay 300 operates

911 and 514 to the contact and brush

Y
S I
feont contact of relay
relay 542 to battery.

and in turn operates relay 301 1n a circuit

which mey be traced from battery through
at the.

the winding of relay 201 to oround
right front contact of relay 300.
With relays 201 and
209 and 303 are lighted, lamp
the outer left front. contact of relay 301 to
ground; iamp 303 over the right back con-
Tact of relay 319 and the left back contact of
relay 306 to ground at the outer right con-

Relay 517

 Relay 354 also closes an op eul
for relay 353 extending through the winding

outer right front contact

and 234 from the Y 0T
ovound at the right contact of

‘held operated by
“contact of relay 301 . ne
oround over its outer right front contact to

380. closes a cireuit
5 from battery through the winding of relay

_ _ , oround over its middle right contact. At 1ts
350, tip of jack 380, through the telephone

inner left contact relay 359 connects ground
through the winding of relay 355 to bat-

‘transmitted

~through the secondary

365, over the x
‘relay 301, left back contact of relay 357, =
for indicating to the position finder that an right back contact of relay 358, lower wind-

| ~ ing oi repeating coil 809 to ground. - This

jnduces a tone in the upper winding of re- -
coil 859 which 1s transmitted over

contact of relay 356 to conductors

is completed and that
Relay 314, in operating, sup-
plies ground to the numerical keys and other
the posi-

of relay 542, middle-
510, position finder

locks over its 1nner
‘battery at the normal contact of relay 856
_ “and opens the circuit of relay
o541 operated, lamps relay 858 closes its back contact, a circuit
302 over the
inner right front contact of relay 354 and

354, The lighting of these

lamps indiclﬂ.t-es to.-_the-opetﬁtor .that her pdsi-’ -

tion has been selected to extend a call..

of that relay, left front contact of relay 354y

relay

.

B ah

&

erating circult

of relay 301 to
_ ay 850.
The operation of relay 395 disconnects relay
914 from the test lead 507 but relay 314 15 -

oround over the inner left
‘Relay 353 connects

test lead 507 to mark the position busy. 1t .

also closes a locking circuit for itself to

tory & the left normal contact of relay 356,

 Position circuits of this type are arranged
8o
‘ally called “zip tone,” to the “A® operator
to notify her when the “B” operator 1s ready
" The first tone is
as soon as relay 801 operates -

'y Y | 1o transmit two short impulses of tone, usu-.
to the test lead 507 and

to recelve the number.

due to the closure of a circuit from ground,
winding of tone coil

nner right front contact of

peating
the back __ _ _
514 and 515, brushes 552 and 551, lett
front contacts of relay 510, ‘condenser 563,
conductor 205, lowermost. contacts
913, through

00

9

_ 100
! of relay
‘the trunk finder, conductors'

106 and 105, jack 104 and plug 112 to the

“A” gperator’s telephone which she mam- -

tains connected to the cord circult by the
usual listening key (not shown). The

operation of relay 355 In the circuit traced

above, closes a locking circnit for that relay.
from battery over its right alternate contact

and also closes a circuit from battery over
he normal contact of relay
contact of relay
to ground at the left contact of relay 355.
As soon as relay 858 operates it op
tone circuit and the tone ceases in the “A”
operator’s headset. It also closes a circuit

from battery over its right alternate contact
through the winding of relay 357 to ground

at the left contact of relay 899.. Relay 357

left front contact; to

is again closed through tone coil 365, this.
time over the right front contact of relay
relay 858, lower wind-
359, to ground and a
‘second tone 1s transmitted to the “A” opera-

357, left contact of
ing of repeating coil

tor.
The

release of relay 338, with velay 357

105

_ 356, left back
357, winding of relay 358

ens the

115

120

358, When

125

130

116



- cutt for itself over itg left 1na
~and connects the taling conductors 515 and
old through to the “B”

10

- terval. The slow yole:

g character of relays

operated, closes a circnit from battery over

the right normal contact of rel 2y 358, outer
left front contact of relay 357, winding of

~relay 356 to ground at the left contact of
relay 355. Relay 356 closes a locking cir-

alternate contact

. to i operator’s headset,
Relay 356 is slow-to-operate and does not
cut off the tone until after o

' " ONE L gEe T e
£) ¢,_}.i{:.l:.._, _EJLD-{ | ::1]“:]. u“h

- serves the purpose of m casuring the dengath

15

20

- scribed, completes a _ \
through the winding of relav 151 in the first
152,

25 _ , L3} .
- conductor 153, through the trunk finder,

A}; 50{}11 ﬂ%‘

of the tone and the interval hetween tones,

subscriber to the “B” operator and then cis-
connects her headset from the cord 103,

- Uonnection of position to sender. -
The operation of relay 410 following the

selection of an idle .

a ciremt irom battery

i

selector, inner left back contact of relay

- next to the uppermost front contact of re-

lay 213, conductor 234, middle richt contact
. ey ; ey

ot relay 410, conductor 421, through the
sencler selector to conductor 495, winding

of relay 881, outer right back contact of

‘relay 809, in parallel with the conta ct of in-

- terrupter 823, inner right back contact of
‘selector,
~contact of 1:9121;; 410, 1nner

conductor 426, throngh the sender

tact of relay 401, condnetor 238, uppermeost

40

curs: -a,t_.' thlS t?ime. :

"_’I

o

60

contact of relay 213, throuoh

‘of relay 156, front contact __ _
gﬁ@ﬂﬂd al the -ba.(_‘.l{ 'CO}'ltﬂ'{'ﬁ_i} of 1"‘61;‘51? i:}?

lay 807. Relay 807 connects

L h the trunk
tinder, conduetor 154, outer. lott

tact of relay 152, left winding of relay 151,

contact 155 to ground. Relays 151 and 891

~operate in this civeunit, velay 151 closing  a

battery through the windinge
| Sy ( 2

circuit from ng
ot relay 151 to

No further

The operation of relay 881 prepares the

- sender to register the wanted number and
50

closes an obvious circuit for relay 8892. Re-

lay 882 in turn operates and closes an ohvi-
- ous cirenit for relay 8083. _ 3 11 _

~erating connects battery over its left front
coptact to the register relays, and connects
ground over its right tront contact and the

‘Relay 803 m op-

bagk contact . 0 €Ol T 610,
to_complete the holding circuits of certain

relays as will herein atter appear. It also

closes an obvieus circuit for

w -

operating re-
ground over

its right front contact and the left contact

05

“sender busy. _ _
ewit ror relay 802 which disconnects ground

of key 805 to test lead 415 marking the
It also closes an obvious C1r-

from conductor 416 and disconnects battery

measured -
e and - slow operat-

5 the second tone ceases the “AP
operator gives the number of the wanted

424, sender selector

' : YL 506 to the numerical ke
conductor 422, inner right front e Y

right front con-
006 to grounded conductor 315.

back con-

The operation of each
~ground or ground thron
A8 resistance

of relay 8 09, to: conductor 610,

the key

the “B” operator’s key set, the

1,820,012

from cOii__dﬁctor 418. 'At..i_ts right ,fi‘Ont con-
tact relay 802 connects conductor 418 to the

winding of relay 883.

- As soon as relay 803 operates, C_onnectjng-

ground to conductor 610, relay 600 operates
0 a circult from battery through its wind-

Ing, outer left back contact of relays 603,
- 0604, 605, 606

grounded conductor 610. With relay 600
operated, a circuit is closed to indicate to

the position that the sender is ready to reg-
~1ster fthe number of the wanted subseriber.
This circuit may be traced from battery over
the left front contact of relay 803, conductor
30

612, through the right winding of relay 613,

~ouger right front contact of relay 600, con-

+

cductor 620, winding of relay 884, conductor

461, inner left front contact of relay 517,

position selector brush 558, conductor 522,
235 _ > VY outer left back contact of relay 805, wind-
sender, as previously de- |

ing of relay 304, conductor 815, right baclk
contact of relay 316, normal contact of relay
918 to ground at the right front contact of

Telay 314.

Relay 304 operates in ~th_is ':circuit but re-
lays 613 and $84 do not. Relay 304 closes

o

519, winding of relay 306 to battery. Re-
lay 306 operates and locks over 1ts Inner
operation of relay 806 extends conductor
eys. 1t also closes a
cireuit from battery through the winding
of relay 305, middle-left contact of relay

dec _ in addition
1t opens the circuit of the white lamp 303

left contact to. erounded conductor 315. The

indicating to -the “B” operator that the

sender is ready to receive registrations. The

operation of relay 305 extends conductors

021 and 522 through to the numerical keys.
L6 may be noted that

the connection of re-
lay 555 in series with conductor 508, The
operation of velay 305 opens the circuit of
reluy 304 and that relay releases. -~

Legistration of called number.

When the “B” operator cbserves that Ia mp
203 hes been extinguished she will operate
the keys of her keyset in accordance with
the number given her by the “A” operator.

key connects direct

. 12h a resistance such

nce S21 or 322 to conductors 508,
922 I & combination determined hy
| pressed. Following is a table ind:-
cating the velationship between the keys of
37 ¢ tor’s e conductor to
which ground is applied and the nature of
that ground ( whether direct oy through a re-
sistance), and the relay or relays operated
thereby in the first register of the sender.

521 and

and 608, conductor 609 to

brush 4929, conductor

| _. A1ad _C-Qnd.};mtoi*a 522_'511(}
021 are extended through resistance colls

0N 0F the fret calanin. o 80 a3 to compensate for
peration of the first selector ge- 7. .. Le I

N

a cireuit from grounded conductor 315 over
1ts front contact, left back contact of relay

100
105

110

115

120

125

130
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The relays of the various sender registers

are similarly located, so that the correspond-
ence between a key and the proper. relays o1

other registers may easily be determined

from the drawings.
Key. Goﬁdubt_or. Resistance. Relw..
DT o sgr| ¢ None. | 613
| R s06 | - 32l 625
Y, O e ST B 521 | None. | - 613
3l R Tl st None 613
506 | None. 625
' .. R T | 624
Ao e mmmmmmm——————e - 521 822 |eeoaaieoas
506 |  None.. 625
- R R 624
D e SN - R21 | 822 Joalem - .
o | . os| 2Ly . 62
O e | 506 391 625
| - R I 522 1 - None. 613
| | ' o | 846
T e amemammm——— e ——— - b22 None, | (13
| . } 646
e mmmmam—mm— e m—————— 506 None. - 626
522 |  None. 613
5221 ~ None. s
' g.....':‘.. _____________________________ ' 506r : Nﬂne. . 625
o 624
599 309 . 646
T  soe | 82| 625
- D22 322 - 646
In the case of keys 4 and 5 the connec-
tion of ground to conductor 521 through re-
sistance 322 serves 1o bring about the trans-
fer from one regicter to the next as will
be pointed out hereinafter.
Should the “B” operator press One OF
more of the numerical keys before the lamp
203 is extinguished (which indicates that
the sender has not yet been attached. at
which time relay 305 1s not operated), relay
364 will operate 1 2 circuit which may be
traced from grounded battery over the mner
left or outer right back contact of relay
305, throngh retardation coil 860 or 361 over
‘the back contact of relay 362 or 865 over the
contact of one or more of the numerical
keys, through the winding of relay 364 to
“ground at the right front contact of relay
314, Relay 364 operated closes a ¢ reuit for
relay 819 through its winding over the front

contact of relay 364, left back contact of

relay 816 to ground at the right iront con-

. 319 locks over its
left front . contact to 1ts. energizing clreuit
independent, of relay 364 an d clozes a cireuit.

ta.etb;r of relay: 314. Relay

for lamp 303 over its right front contact, to
oround through interrupter 341, When the
cender ig attached the sender

inabove, -

 Relay 803, when operated as previously

- .

described, closes a circuit extending from
battery, through the winding of relay 813,
lett baek. contact of relay 820, conductor
834, to grounded conductor 610. Relay 815

operates and closes an. obvious cirenit for

l‘@l&:ﬁ-Sl-ﬂ:: - I SR -
Assuming that the wanted number 1s 2603,
the “B”- operator will first press numerical
ing the first digit of the

key 2 representing

outer

and brush 427 of the sender selector,
“ductor 419,

cuit of relay 613 by

‘winding of relay 619, conductor

Retal indicator lamp
303 will be extinguished as. explained here- -

017102 cireuit for

618 will operate 1m serles in a circuit which

contact of relay 802, conductor 418,

inper right front contact of

4.

relay 517, conductor 554, brush and contact

may be traced from battery, conductor 612,
“through the right winding of rvelay 613,
o right front contact of relay 600, con-
ductor 620, winding of relay 388, right front
contact-
con-

553 of the position selector, to conductor 521,

of relay 305, retardation coil
tact of relay o _
contact of operated key

| 9, conductor 325,

Since direct ground is connected to the cir-

relay 613 will operate and lock in a circuit
om battery over the inner right back con-
‘tact of relay 809, conductor 632, inner right
front contact of relay 600, lelt winding

from

and inner left front contact of relay 613 to
oround. Relay 883 operated, operates relay
§14 in a circuit which may be traced from
outer left front contact of 1
ductor 621 to ground at the out

key 2, as described,

“and thence over the inner left front contact
retardat) 861, back con-
362, through the right closed

B
—r

&h)

battery through the winding of relay 614,
of relay 600, con- -

cto er right front
contact of relay 883. Relay 6 14 operated.

locks over its inner right contact, winding ot

relay 603, conductor 609 and orounded con-

ductor 610.  Relay 603 does not operate, being

shunted by the operating circuit for relay 614.

‘Relay 614 also closes a cireuit for operating 1

contact of relay 326, left. winding of relay

812, inner left baclk contact of relay 817,

conductor 622, left front contact of relay

‘relays 619, 812 and 816. This circulb may
he traced from battery over the right back

614, conductor 6923, right back contact of -

; ]

relay 625, right

oht front contact of relay 613,

the winding of velay 816, outer left back

contact of relay 818, concluctor 885, front

626, throu gh :

110

contact of relay 814, to ground over conduc-

tor 884. Relay 512 locks in a eircuit from
battery at the right back contact of relay
806, right winding and inner
ture of relay 812 to grounded conductor 834.

gr

When numerical key 2 is released by the

«BY gperator, relay 603 operates in the lock-
.1ng’ circuit of relay 614 smce the release of

]

“key 2 permits relay 883 to release.

The operation of relay 603 opens the ener-

Relav 603 operated, operates

800 releases.

relay 600 whereupon Telay

ipner right arma- .
115

‘Relavs 619, 812 and 816 arc employed in
establishing the connection and will be dis-
cussed hereinafter. R

120

relay 700 n a cireuit which may be traced
from battery through the winding of relay

relays 604, 605, 606 and 608 to grmmdeti" 130

00, __cﬁgnducto_r__62_7? outer lett f’%‘Oﬁﬁ, contact
of relay 603, outer left back ‘contacts of

right front contact of relay 305, to ovound
‘at the right front contact a

105

et



F Y

b—1{

- ber, 1e]ay 712 WIH energize m a circuit which
"'nmv he traced from bﬁitem

. thz ough retardation coil 360, outer left front
contact of 1e]a'}f 305, wnductor 522, brush
558 of the position selector, inner left front

e um”*' (o33 relay 517,

45

. 'cml act

" C()“lti}

~to ground.
“closes a ecix reult from batter

o1

8

- 614 oper‘tted the locking cirenit of v
~extends from ground over the ”‘!‘181 loft

iront contact and. iett winding of relay

right frm:tt contact of relay 5
bmsh and con’m ot 5@6 of thg msﬂ:wn %190—'
506, and mence over the

.-.110114, front contact of relay 206, conductor 7

tor 1o conduetor

| -imm arounded @omur“i{

| 1 H,iIlL

front comact of relav 884 to 0}:01111(1

~ conductor 609 The opemtlon of relay 700

- places the sender cireuit 1D position to I'e-_-
ce1ve registration on the

set of TeY1S-
a i ‘31“?
J::"T {)1

SE‘EOHE

ter relays. It may be noted fhﬁt Wit

- )

outer right front conract of rela ul
battery over conductor 632, ma; 11#11111:19 ‘Lhe
100111110 cireuit after rela Y 600 releages.

When numerical key 6 is depressed rep-

leseﬁhnﬂ the second dmu ot the cﬂled ime-

over COH(LH(‘LO“
0]2, through the right 1‘&*111(:111*10'5 of relay

770 and 712 inner right contact of relay O‘”) |
~contact of 1ﬂ1mf 608 conductor 493, brush -
428 of the sender selector.

confluctm 420,
through the winding of 161:;137

28. through the contact of opermed ey 6,
comhmtm: 329, through resistance : 391, to

nround on a Ccon duCTﬁl‘ )f) Re &Y J(O dOES_'
ot oper sltﬁ in the circut due to the presence
Of qumm 521 in the circuit. Rels av 712

- ]()r*k m a mmnﬂ, from batiery on conducu}r

thrmwh the inne > Jeft h’*fmt contact of

161‘1‘}" 700, left winding and inner left front t

- contact ot relay JJ_‘? tf‘: around. . _
| key 6 also Closes a cwcmt

,""1"1

The operation of
325 over the right

“’Itf:lﬂt of kev 6, back contact of th 36”?

conduector 461, brush

499 of the sender selec ctor, conductor 424

fmndmﬁ ot relay 884, conductor 620, oufer
ront contact of lelw 700, rmht wind-

mg of relay T11 to b‘tttew OVEI conduotm

512, Relays 884 and 711 both operate.

iny

ay 700, left
contact of
lay 884 closes
conductor 632, over the inmer left front
of relay 700, winding of re-
lay 701, conductor 707, middle 1ef“‘ front
5 of relay 700, conductor 628, outer
right n'*ma'f‘ contact ef relay 884 to ﬂ*rmmd
Rel:rgr 701 locks over its loft front c'mmct
Relay 884 in operating also
thmunh the

winding of relay 615, 'Lf)r'ductor 699 outer

left front contact of 1‘81‘1’}7 700, mﬂm T1ght
m—:-l

615 locks in a elreuit over its right eonmet

Wlndmﬂ |

relay ""11 to Re-

frround

- wmdmn of relay 604, to grounded mnductm

609. Rela v 604 does not operate in this cir-

~ cuit being shu.ﬂed by the operatm@ ground

for rel‘iy 615,

with relay 615.

U.I."Jq :

0d, 011‘*“91 )
thz Ouﬁh |

‘extends as previously

to o1 round.

Re- :
lay 711 locks m a circult from battery on

c-ondﬂum 632, 1ner left fv om contact of re-
and inner left front

8. clreuit {10111 battery on
705 places the sender 011011113 n position to

receive reﬂlstmtlon on tle J?om:th set o1 reg-

When numerlcﬂ key 6 is released by the._'.

“B” operator relay 604 operates in Series

The operation of rela
opens the energizing circuit for relay 7 OO at

ts outer left back contact whereupon relay
‘Relay 604 oper afed also closes
a1l energizing circuit for rel ay 702 which

700 releases.

may be traced from battery through the

winding of relay 702, conductor 600 outer

Jeft ,LI'OHi contact of rehv 604, thzouﬂh the
e layq 60:) 606

cuter left bc.,dx contacts of
and 608 to grounded conductor 609. The

0]3“1 ation of 1elm" 102 places the sender CliT-
cuit In position to receive registration upon
the third set of register relays.
When the I]UP’IGI'ICEL] Lkey 0 is pressed 1
the *B” tor ground will b o 1
T operator ground will be connectec

_ta conductor 506 ‘“Lr(mﬂh resistance 521 and
to condnet for 322 thmuﬂh lesmtfmce 322 The

r:-uuut of conductor 506 15 extended as pre-
tously traced to conductor 631 and thence
over the inner riecht front contact of relay
702 to battery through the right windings
Of relays 7
but relay 703 cannot operate 1n series with
resistance 821. Relay 7922 locks in a similar

civcuit to that of relay 613. Relay 884 op-

erates in the circuit of conductor 522 which
traced through the

relay 584 to the outer right con-
(02 and through the ri o*ht wind-

W mdlr'ﬂ 0T
tact of 1ela

“ing of I*ehv (71 to bati‘er} on confluctor 612.

Relm,r 771 will not operate in this circuit due
to the series resistance 322.

- Relay 884 closes an operating circuit for
relay 719 similar to that traced for relay
701, Relay 719 locks over its left armature
Relay 616 operates in a cireult

similar to that for relay 615 and locks

through the winding of relay 605, to ground-

‘ed coaducter 609.
When the “B” Opemtor releqs es 1111111@1*1—__
cal key 0, relay 605 operates in series with

relay 616. The operation of relay 605 opens
the energizing cireuit of relav 702 and causes
relay 705 to operate 1n a circult over a front
contact of relay 609, and back contacts of
relays 606 and 608 similar to that traced for
relays 700 and 702. The oy reration of relay

ISfGI‘ relmfs
When the numerical LF’V 3 representing
the {ourth and 1a 15t dmﬁ' of the called num-

ber ig pressed by the “B” operator, relays

773 and 774 operate in series in a cireult ex-

tending to conductor 506, and through the

contact of operated numerical key 3, to

ground. Relavs 773

circuits to the locking clrcmt of relay 613,
A circuit is also clocsed from battery on

conductor 612, through the right’ wmdmﬂ

ot relay 775, and the wWinding of relay 888

to conductor 521, and the rmh* closed con-

_tact of numermal key 8 dlrectl? to oround -

y 604

(72 and 703, Relay 72 opﬂrates-

¥
] |

80
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and ’;:4 lock 1n 8111111‘1“ .
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1,620,012

over fcoiidﬁct'dr' 395, Bﬂﬁrys s and 883

soth operate in this circuit, relay 775 locking

L

to eround over its inner left front contact.

‘Relay 617 operates over the contact of relay

883 and locks through the winding of relay

606 to grounded conductor 609. -

-

When numerical key 3 is released by the

“B” operator, relay 606 operates in series

with relay 617, opening the circuit of reiay

10

15

705 whereupon relay 705 releases. ‘Lhe
operation of relay 606 closes a circuit for
operating relay 608 which. may be traced

from battery, inner left front contact.of re-

lay 606, left back contact of relay 607,
through the winding of relay 608 to ground-
ed conductor 609. The operation of relay

608 connects ground to conductor 425 over

30

)

40

e}

60

its inner right front contact and disconnects
the “B” operator from the link civrcuit as
will be hereinaiter deseribed.
. As has been explained, the setting up ot
the first-digit by the “B” operator, operates
one of the relays 670, 619, 671, 672 or 673. -
These relays operate individually when the
register relays 613, 625 and 624 are operated
Cin different combinations and either alone or

A

in cooperation with the register relay 640
_ rate the relay 607 to 1n-
‘dicate that a five digit number is to be re-

are effective to ope

corded. For ex ample, if the first diglt reg-
istered ig either two or-seven, relay 619.1s

operated. If the digit is two, and it is de-
-gired to record five digits tor connections to
~all substations designated by numbers whose
first digit is two, then the right armature of
 relay 619 is conmnected to conductor 610 ior

operating relay 607 and all the other arma-
tures of this group of relays would remain
unconnected.

810 and since, for recording the digit seven,

~relay 646 is also operated, the circuit of re-
lay 607 will be prepared. Thus the right
armatires of relays 619, 671. 672, 673, and
670, if connected, will cause the operation of

relay 607, if the first digit recorded s either

two, three, four, five or six respectively,
“and the left armatures of relays 619, 671 and

672. if connected, will cause the operation
of relay 607, if the first digit vecorded 1s

oither seven. eight or mine, respectively, In

the drawing, 1t will be noted that the left
armature only of relay 672 is shown con-

nected and thus a five digit number 18 re-
corded only when the first digit recorded s

nine.

~ The operation of relay 604 following the-
registration of the second digit closes - CIr-
~cuit for relay 824 which mayv be traced from
“battery through winding of relay 824, outer
ight back .contact of relay 825, outer left

-
' -

‘back contact of relay 891, left front con-
- tact of relay 812, '_Cbllductgr1-)644;,-.inne.l‘ left .
&5 front contacts of relays 605 and 604; con-

‘operating

610. - Relay 8 __ .
which has been closed until this time aro
interrupter 823. Interrupters 823 and 822

the winding of ma E
TOW 158 inner front contact of relay: 156, to the
1f, however, the “digit seven
sndicates the five digit group, the left arma-
ture of relay 619 1s connected to conductor

“ductor 643, contact of interrupter 822 to-
ground. Relay 824 operated, closes an
__ for re 25 and a lock-
ing path for itself which may be. traced
from. battery through -the windings of

path  for velay 825

relays 824 and 825 in series, right front con-

tact of relay 824 over the inner left back

contact of relay 321 to orounded conductor

und -

75

are mechanically related so that the contact '

of interrupter 823 opens at the same time
that Interrupter 522 closes its contact. - The

operation of relays 824 and 825 thus insures o
_against part of a pulse being sent out to the
~step-by-step switches over the. leads 425 and =

“ation of relay 825 prepares for the operation

of .the switches in - accordance with 1nter-:
ruptions controlled by the counting relays.

496. The removal of the shunt by the oper--

80

The circuit for operating first selector 150

was completed when relay 410 operated and
was traced from battery, through the right 0 '

- vy LILE . 90
“tact.of interrup ter 823, and the inner right

winding of relay 151, thence over the con-

back contact of relay 825 in parallel, and

back to the left winding of relay 151,.and v

oround at contact of relay 155 at the first
selector. - The  operation of relay 520
‘above described leaves this circult dependent
on the . contact of interrupter: 823.: The

operation of relay 156 under the control of
relay 151 as previously described prepares.
an operating circuit for vertical magnet 157,
which may be traced from battery. through
onet 157, winding of relay

-

back contact of relay. 151, which circuit is

‘completed when relay 151 releases ~on the
first opening of the contact of Anterrupter -
 The number of interruptions of the puls- s
ing circuit is controlled by the oper ation of

the counting relavs .of Fig..8 as will here- 110__':?: o
inafter appear. In registering. the digit 2,

as the first digit of the: wanted number, relay
613 was operated and locked in turn oper- '
ating relays 816 and 812 as above described.
As soon as relay 604 operates, indicating the -*
.completed registration ot the second digit, -
relay 819 operates in a

825 as

circuit which may. be

traced from grounded battery throu oh the

windingpﬁf-1*-91&375-'-_81.9,{fi.]_:;‘:ner,_‘--1@'!%1; front. con- .
tact of relay 816, 1nn er left back contact of 20 -
relay 818, outer right contact of relay 820, =
outer left back contact 821, right front con- '
tact of relay 312, conductor 644. inner left
front contacts of relays ‘604 “and 603, con-
ductor- 643, contact of interrupter: 822 to 7
“oround. TRelay 819 operated, closes = lock-
ing circuit tor iteelf in series with relay 818 S
which may be traced from battery through .

the winding of relay 819, front contact of re-

lay 819, 'winding of relay -.__f_818:1911&1' flefft”;—f .

130
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o o

_ bacL_ Cfmtact of Iehy 81( conductor 889,

~ front contfzct of relay 814 to oro
ductor 8
‘contact 1e1:1y
opens the energizing circuit for
which releases,

unded con-
34, When 111terruptel 822
818 operates in this circuit and

~ of imterrupter 823 opens, the civeuit of relay

- 151 15 1nter 1"upted each- time
counting velays is o

that a pml._.of
perated. o -
Upon the second closure of the contact of

' _'.-mterz uptel 822, counting relay 520 will oper-

~ate 1n a circuit which may - -be traced from
‘battery, through the winding of relay 820,

- right back C011t act of relav 89; nner left

Iﬁgxi ’

lay 821 0pe1atet
by opening its inner left chk contact.
- release of relay 825 WIH reclose the
around interrupter 8§23

0

lay 151 by ‘Interrupter 823 canuses the

_:'_fmnt contact of relay 818, Outer 1*1*311‘( front
" contact of relay 825, and thence as traced

- for relay 819 to the dmﬂd contact of inter-
- rupter 822,

l{e—
, Teleases relays-824 and 825

"The

1*@1&?-821 to mmmded eondnctm 885.

furthcr m’cerruptmn 0:1: the 01“01111: of relay

"'11)1
At the first opemncr of the, contact of in-
terrupter 823, relay 151 releases completing:
the circuit above traced 1 for magnet 157, ad-

vancing. the first celector one vertical 5tcp
The second interruption of the circuit of re-
2.1 -

“vance of the first selector in a second verti-

40

Cats wmdmo

cal step.

Relay

The operation

158, (mtel

. relay 825 closes the shunt around interrupter

e
Tt

"thlmm*h the winding of rotary mag:

o left front contact of relay 159, 1101‘mal con-

~ tact of relay ]:_)8 outer f*ont cont‘wt of relay

- 156 to ground. “’%{afmet 161 operates, releas-
- 5% ing relay 159 and advancmf} the switeh mm

o 823, relw 151 remains opemted long enough
' "-'to permlt relay 158 to release.-

Thé ‘f"ele,‘l%
158 closes a ¢ircuit from hattery
net 161.

f relay

-g:___rot'u“y step into Etnf"agement with the fivst

~ “outgoing
PR 0‘101111{1 ***'111 appear on the sleeve terminal
"enoa ed by brush 162. As soon as magnet
c%oses 1tS ba@k contact relw 159 will be'

161

trunk, If this trunk is busy ,

opens its
relays blG:"emtmn of relay
Relay 812 dces not release
*at this time as it is locked through its right
- winding and inner 1‘*1&11{: front contact to
: ﬂrounded conductor 834, Since the contact

01" mteuuptm 82215 cﬂosed when the contact

'C{)l}dlICtOI‘S through to the neiat selector.
also opens the circuit of line relay 151 which
~relay releases in turn releasing relay 156.
However, relay 156 holds its armatul es at—-
tracted for a time, thus maintaining oround

shunt
and thus prevent the

‘may be

158 operates in the cir cult .
‘of magnet 157 and, being slow to release, re-
- mains opemted as 101'11*" as the civeuit of re-
- lay 151 is being 1.111:e1'rupted
~of relay 158 cleqes a_crcult from hattery
” 'thronﬂh the winding of relay 159, off-normal
contact 160, front contact of relay
" front coatact of relay 156 to ground. Re“ v
159 locks in a circuit from bqtte}_} thy mwh-
_ ‘off-normal contact 160, back
~contact of rotary magnet 161, 1'1*‘}111, front
“contact of relay 159, inner lef t back contact

of 1"@1&1"- 152 to 01*01111(1 W’hen the Ielease of

“ductor 831
- cireuit for relay 81
Relay 813 In tu:n releases relay Si4.
326

821 opens the energizing circu
, 826 at its left front contfwt
leaces when rvelay 614
opening of the 1OCLIHU civctiit of the latter
relay at the outer ll”ht front contact of re-
lay 614,
the operation of relay 826 mlﬁ%es the va-—-
~Tious register relays, ﬂnd relays 812 and 81-
~are tel leased and agaln oper .atefl to prov ”h'

-for the switches to trunk hunt.,
8206 releases, rehy 813 epema.,es again in the

11,620,012

reoperatc,d in a cireuit extending throu n'h 1S

winding, off-normal contact 16‘0 back con-

tact of magnet 161, right back contact of re-
lay 152, sleeve brusll 162 to ground. The op-
159 wall 1e01os1._, the oper-
ating circuit for rotary magnet 161 and the
SWltCh will take another 1‘01:&1*}7 step.  As
long as sleeve brush 162 encounters oround,

70

re l.-ly 159 will be reoperated after each. 1*0_-_  

tary step and the switch advanced. A se

ond circuit for relay 159 also exists Wthh )

‘may be traced through its winding, off-nor-
“mal contact 160, back contact of mmmei 161,
winding of rela 7 152, contact 160 to ﬂmund- '
at the oufel" 11011t Contact of relay 156. As
long as sleeve brush 162 encountors mound
:fle,Lf..v 102 15 shunted a
“A's soon as
1zed by
‘erates.
"_-Ope ate in this cirenit.
Relay 820 operated, locks in a
~circuit from battery through the winding -
“and front contact of relav 820, winding of

and does not opemtﬁ
an idle trunk is found, character-
~the absence of ground, 1elay 152 op-
Relay 159 bemtr mar nmal aoes not
T]m operation of

relay 152 extends the tip, ring and sleeve

on the sleeve conductor until the hr\e relay

and corresponding slow-to-release relay of
the next selector hwe operated to 1e*1de"f

both selectors busy. :
The eround over fxleeve brush 162 COM-

pletes a loclmw cirenit for relav 152 which
ttery, through the

traced from bat
winding of relay 159, off-normal contact 160,
back conuact of magnet 161, winding of re-
lay 152,

- ‘1'he operation of relay 821, as previc 1“-«1\
de%cubed closes the (;*uun‘-’ OT 1el.w

the wmdmﬂ* of that 1*@1.-.1 T over the in ney left
front conmd of 1elfw 8 1 to nlm'n Jog) CO-

Ilela

at its left hack f:unf_, 1{1

also removes battﬂ:v from the encroiz-
ing circuit of relay 812 which releases, ’F]*Q
191 ease of relay 8§14
318 *‘"-nd 819, 820 and 821 .. Rel: aVS

614 release dm, to the (ipﬂmu on of relay

f‘
5:1},_; :] ‘Hj

826 which places 1).:1tterv' on concuetor G40

The lolmse of 1{37‘1‘“
tor el lav
LP]“', 613 re-

shunting these rela ays.

At the close of any digit, there! ore,

an interval for the purpose of allowing time
W’hev relay

itact 169 iront comm of 10]{11 |
152, bush 16‘? to rrrounfl |

GE3
-~ which may be traced from battery. th]mwh'

‘3%26 0131311% t] e energiz m*”-_._-
110
ﬂ C'f;‘” |

Ieied%ﬂ_@, counting relays

“rele ases due to the

80
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~ relay

15

20

- 25

30

~ contact of interrupter 822 with

erated, an energizing circuit 1S
. At the same time the first. open--
‘ing of interrupter contact 823 causes the

7 tical step.. The

| 40

_'_50'-

the winding of that relay, left back contact
of relay 839. inner left back contacts of re-
and 818, outer right front con-
d thence to the closed
pter 1 the second -
of the six‘pulces of the second- digit-will be -
Cegited, vr e ot AL wa T T
 Relay 829 operated, locks through its left

- 60

sequence of the counting relays to cause the
“repeated operations to count more than five
interruptions of the switch control circeuit. -
~ “iae counting for sending out ‘the second
digit (6) will start:

‘relay 828.

lays 830, 816
tact of relay 825 an

civeutt previously traced. Relay 814 w 111 ac-
cordingly reoperate. - .

- It will be remembered that the second.
digit set r;'_it'ly_)‘-_.iims- 6. - Under: this  condition
register relays 701, 711 and. 712 were 0p-
erated. = Relay 827 therefore energized as

soon as relay 603 releases in a circuit which

“may be traced from battery, ‘through the
winding of that relay, back contact :of re-
10

lay 817, conductor 654, through the right

ever the digit is greater than 5, alters the

317, through the

left front con-

relay 812, to battery ab the right back
tact of relay 826. Upon the closure of the

<econd selector (not shown). to take a.ver-

winding of that relay, inner right front con-

tact of velay 827,

 traced to-the closed contact of interrupter
~ TRelay 828 oper ated will leck through its-
left front contact in series with the winding
of relay 817, outer right front contact of re-
lay 812 to- orounded: conductor 834, Relay-
circuit when inter-
rupter 822 opens its contact and opens the
 energizing circuit for relay 827 at its Tight

317 will operate in this

-

back countact, whereupon relay 827 releases.

. The operation of relay

Jonses. Relay 829. then operates n a cireuit

contact of interrupter 899, Thus

for relay 819, relay 839 ope
terrupter 822 removes the operating ground -
' 399. Upon the third closure of"70 .

- counting relay
‘similar to that traced tor .
- This will complete the counting of the third

| oht _ ‘pulse to the second selector. = S
“front contact of relay 701, conductor 645.to - '
~ground at..the outer right back _c.ont::mt._o-f
603. The operation of relay 827, when- -

cause thelr -

at counting relav 818
-which operates in a circnit which -may be.
traced from ground on conductor 834;5::..111'0_11%'_'

contact of relay 814, conductor 885, outer

“left back contact of relaw _
winding of relay 813, conductor 647, outer
right back contact of relay
contact of relay 711, outer
‘tact of relay 712, conductor 04
front contact of relay 615; right b ack con-
tact of relay 614, conductor 622,
back contact of relay 817, left winding. of

170, right front

inner leit Ceireu v
‘these two relays will release. - Upon

‘at the right back con- -

pulse to the switeh.

_ energizing circuit for relay -
828 may be traced from battery, throu oh the

inner left front contact of closure of

relay 818, outer: right front gontactgi op- -
crated relay 825 over the circuit previou sly

“erates.  This will cou

of relay

_ v 817 also opens the
energizing cirenit for relay 818 which ve-

from relay

" Relay 832 operated, will close a locking

cireuit for itself through its leit front con-
tact 1n-series with the windinge of relay 830, -
which latter relay operates. '
of relay '

< .

~front contact in series with the winding of
. circwit similar to tll_a:t_.'tfjg;'ilc-ecl' S
ating when:n--

r

interrupter 822 with. relay 839 operated,
332 will operate in a circuit
counting relay 819.

75

era The operation -
_ 830 will open the energizing cirenit™80
for relav 839 and the locking circuit for re-

lay 829, whercupon these two relays release. .

nath for relay 883 at its inmer left

- - -

locking “circuit’ for relay 832,

819 will operate

. - B

-

-~ Relay 819 operated, ‘mllclose a -_ lockmg .

The operation of relay 830 closes an ener-
01ZING . _ .
front contact and relay 835 operates upon’ 85 -

“the fourth closure of the contact of inter- -~
rupter 822, counting the fourth pulse-of the

| 560011C1d1g1t 6 . _.
~ Relay 833 operated will close a locking =~
circuit for itselt througn its left front con--90

n- - tact inseries with relay 816 which relay op-
648, outer leit erates. “The operation of relav 816 will open o
the energizing circuit of relay 830 .and the
--"\«Vliéféll-]ﬁ)dn" R

: ays will “Upon the fifth 95
“closure of the contact of interrupter- 892, .
e ~relay
relay 818 op-
closed for

‘counting the fifth

path for itgelf through its front contact 1n-100
‘series ‘with- the winding o1 relay 818 which |
Jater operates.” 'The operation of relay 818
. opens the energizing path for relay 8i6 and
“the locking path for relay' 833, releasing
these two last named relays. Upon the sixth 106
ot the contact ot interrupter 822,
counting relay 820 will operate and lock

- through its.left front contact in geries with =

' ) nt the sixth and last 110
pulee of the second digit set up. S

" The operation of relay 821 releases relays

the switch control cireuit.

-

894 and. 825. The release of relay 825 re-

places:. the shunt “around interrupter 823
“which prevents the further interruption of 2
The operation -
821 operates relay. 326. the opera-.

tion of which releases relays 813 and 814.

Relays 615 and 604 will also release.
~ The thir d digit zero will | _
| _ 0 & | *-"_tl'le_"éounting'-'l'ela.y"s’ to determine .at which -~
“which may be traced from battery, through -

be marked  on il-ﬁ-o |

P-Uiﬁt ;t'héﬂjdpel‘ﬂti()n ’Qf-'the "--ct)unting'-"15@1@1}73 .'

ceribed for the second digit. Rel Ay 827 will

will begin in a manner:similar to that de--

at first be operated (the third digit also be-

(operated for the second time), 832—83

830, 833—816, 819818, 828817, 829839 .

115

125
lowing pairs of counting relays -
erated to:count 10 pulses: 829—839. 882— i



gr

- 833816, 819818, 820—821. At the close
- of the digit the operation of relay 821 causes

 sending to cease by the operation of relay
626, The various register relays are caused

‘to release as described. T
The fourth digit 3 will be marked on the

. counting relayvs, the operation. of the count-

bo
&

~ When the “B” operator

- corresponding to the last _ _
~ber received from the “A” operator, and re-
29 ley GO8 operates as Ppreviously described a
~creult is closed from battery through the
-winding of relay 835, back contact of relay

ing relays beginning at relay 830. Relays

833—816, - 819-—818, 320—821 are subse-

quently operated in the course of sending out

three pulses. IFollowing the completion of

‘the last digit, relay 608 releases mitiating

‘the release of the sender as will be herein-
‘after deseribed. - T

~the operation of the switches for extend-

ang the connection from the first selector to
- the called subscriber will take place 1n-the
~usuzl way and the subscriber will be sig-
- mnaled. T

- Release of the position.

releases. the key
digit of the num-

- 062, conductor 328, right front contact of re-

- 30

_lay 806, conductor 506, brush and contact 556
01 the position '-s_elect_or'; outer - right front
_contact of relay 517, winding of relay

. conductor 420, brush and contact 498 of the

&8
&

~sender selector, conductor 493, inner. right
~front contact of relay 608 to. ground. The cur-
> rent now flowing in this circuit permits relay

03H to operate . turn operating relay 549.

| -~ Relay 549 -'opemte{i;.-.'Qpe_ns' at its outer left

- back contact, the energizing circuit for relay
942 starting the release of the position. Re-
040 operated, also operates relay 406 in

Clay

- a circuit which may be traced from battery,

- ated, locks through ifs mner right front con-
tact to- conductor 408 and closes a shunt
~around the winding of relay 51 7y which cir-

through the winding of relay 406, inner left

ot

front contact of relay 549, conductors 559, ‘hrougl PSS
04, 408 and 412 to grom;d- at the middle f}flgi?f’ ;’ﬁ i:};‘; ";O"?"
front contact of relay 403. Relay 406 opep-- 't O relay 2Uz

cult may be traced from battery throu oh the

winding of relay 511, outer right front con-

| “tact of relay 406;'1*ight back contact .ofrelay
- 042 to grounded conductor 408, "This cireuit

- bolds relay 511 operated and releases relay

.o
o

- Relay 406 al<o closes a holding
. -relay 555 yutermne |
- ‘n addition relay 406 opens the holding cir- 238

leases to disconnect the j tion ‘the
~conductors incoming from the “A” operator.

517.  The release of relay 517 opens the con-

~duetors connecting the sencler and the posi-
tion.  Relay 406 in . operating = removes
- ground from-the test brush- 527 of the posi-
tion selector. It also opens the energizing
~circuit of relay 510, whereupon relay. 510 re-

5

> circult for
at.1ts outermost left front contact.

“cuit

~erator’s position is now free to cave for calls

finished setting up 2 number the sender will
1ndlcate to the link that the operation of the
‘position has been completed and

position after which the
i be seized by another link.

establishment

‘releases in turn and opens the energizing cir-

her-left back contact of relay 549, conductor 105
430, and the front contact of relay 431 to cut-

and releasing relay 403.. The release of re-
“lay 403 opens the locking circuit for relay
406 and the holding circuit of relay 511.
The release of relay 202 also _
cult of relay 213 which in turn opens the
pulsing leads connecting the sender and the

“tery and ground from the control conductors
of the sender

position from the

o 1:ﬁ2050_12....

of relay 202, but relay 549 has already 65
closed a substitute holding circuit over. its

outer right front contact. The operstion of .

relay 549 also opens the cirenit of relay 3000

that relay releases in turn releasing relay 801.-
The release of relay 301 closes a cireult from
vattery through lamp. 302, 1ner right front

contact of relay 354, outer right back contact

of relay 801, interrupter 341 ~to ground.
Lamp 302 flashes in this circuit untal the op-
eration of relay 406 removes ground from 75

conductor 507. The removal of oround from

conductor 507 permits the release of relay

o914 which - removes ground from conductor o
3255 opens the locking cireuit of relays 306

-and 319; opens the holding circuit of relay 80
3055 and opens the '
lay 354, Relay 354 in turn releases relay 353

energizing circuit of re-

which opens the eircuit of relay 355 and in

o5

1ncoming on other link circuits.

It will be clear from the. foregoing de-
scription that as soon as the operator has
90
will. bring

about the disconnection of the Link: from the
position 1s free to __

. RéZqué of the sender.

- When the sender finishes controlling the
stab of the connection, relay 608 re-
leases, opening the cireuit of relay 555, which

L

cuit for relay 549.. Relay 549 releasing,

connects ground from conductor 408, inner

right front contact of relay 406, over the in-

through conductor 238 of the trunk. The
49 now opens the holding
and that relay releases -

Cli"SC.O,Hil.'GCting”-_ ground from concluctor. 236

opens the cir-.

-

switches. The pening of thege conductors
permits relay 881 to release. Relay 882 is

thereupon released in turn releasing relay
o03.  The release of relay 803 removes bat-

and in turn releases relay 807,

Relay 807 releases relay 802.and the sender
1s now 1n condition to gerve another call.

- Out through of connection.
%T ound to ébﬁducto’f

The c()nnectl{)n Of . .
as above described completes a cireuit -

70
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which extends {rom conductor 238 over brush:
939, contact 121, conductor 1992, through the
~ winding of relay 114 to
operates and locks to ground on sleeve con-
Juctor 123 under the control of the train ot
 switches and subsequently. of the. called sub- .

by |

10

- eirentt.

“operation of polarized : _ _
closes an obvious circuit for relay 110 which
reverses the connection of battery to the “A’”

30

t-'-.d
it

49

60

' ther_e.' |

tery through winding.o
off-normal contact 280,
relay 213, middle Jeft back contact of relay
902" to eround. . The operation of release

recelver, _
oiven to the “A” operator. When the called

S -f156__20;'051?2- e

battery. Relay.114

seriber.. The operation of relay 114 connects

the outeoing end of the trunk through the
qubSCTIDeT  77us b comden aith 5 diait numbers
' - Useoj sender with § digit numbers.

- As was "}':)i"evit}u'siy p'oint_ed':__Q'ﬁtjﬁt']m.t_1§ﬁns_ 75

connecting switches to the called

and opens test lead 117 to the trunk finder .
This permits relay 109 to release
107 to the incoming

and reconnect the relay

ondl of the trunk... Relay 107 operates and 1n

turn operates relay 103 as before. The oper-

ation of velav 108 completes the closure of
_ the loop of the: called subscriber which was
the operation of relay
When the called subscriber answers,
battery is reversed over the tip and ring con- .
manner causing the
velay 125. Relay 125

partially closed: by
114.

ductors in the usual

operator’s position and reoperates’ a.signal

" Restoration of the link.

The release of relay 202 as above described
opens the circuit of relay 213 and that relay
002 is slow to release and its -
contacts are so arranged that a

path is momentarily closed across conductors
904 and 205 to provide a path- for quickly
operating relay. 107.  The release of relay
213 opens the locking circuit of relay 210
" of the link circuit. When both relays 213

releases. Relay

nd- 202 release, a circuit is closed {from bat-

magnet 214 restores the trunk finder to nor-
mal and the link is now ready
" Restoration of the trunk.
When the calling subscriber restores -the
the usual supervisory signal 1S

subseriber hangs up,

versation is ended.

ting the release of the connector, and 1n turn
ihe switches of the train used in establishing

removes eround from the release conductor,'
which is connected to terminal 150. Relay

of release magnet 166
ation of release

tion of the third digit,

shunting the registration of the fourth

previously described.

£ release magnet 214, the position and the.
jower back contact of - Whtie a I Lb red. - rthe 7
registration of the fifth digit, relay 618 1s -~
operated through the

to serve other

“While contro

relay 125 is released, In
" turn releasing relay 110. The release of re-
lay 110 again reverses the battery connected
to the incoming end of the trunk, giving an
indication to the “A” oper ator that the con-
The removal of plug 112/
~ from jack 104 releasges 1_:*_61’33?'_107 , in turn re-
leasing relay 108. The release of relay 108
opens the tip and ring conductors, permit-

{)pen' the _C-i'I'C_Lﬁt-' of

_ sent out.
" the connection. The release of the connector -

from ground over: its inner left back contact,
‘back contact of relay 151, back contact of
relay 156, off-normal contact 165, winding -~

to battery. The oper-
magnet 166 restores the first
_ The removal of ground
from brush 162 also opens the locking cir-- L
cuit of relay 114 ' ' o

selector-to normal.

f{}rmation_-_,Q_f_;.fthe sender from one handling
four digits: to one handling five digits is .
~ brought about by the operation oi relay 607. -
“The circuit of relay 607 in the present show- =
80

ing extends through the winding of that re-.
lay over the outer left front contact ofrelay -~
ot loft front contact of relay 672 to
grounded conductor 609. These two. relays .
85
ber beginning with the digit 7 is set up by . .

" a L

are operated when the 1irs |
set. Accordingly whenever a five place num-

. . .

as soon as the first digit 1s registered.

" the sender it will be remembered that relay

R

and that relay releases.

the “B” operator, relay 607 will be operated -
s the | d. From
- the previous. description of the operation-of .
603 operated after the registration .of the =
first digit, relay 604 after the registration of .-

the second digit, relay 605 after the registra- =

and relay 606

digit.  With

relay GOT ‘normal, the operation of relay 606 -

" closes a circuit for the operation of relay 605
“which initiates the release of the position as
With relay 607 oper-
pened at the lett arma-

ated this elrcuit 1s 0
ture of relay 607 and

. - —l .

~ whereupon relay 608 causes the disconnec-
+ion of the position as previously described.
lling - switches to establish a
connection, relays 608, 604, 605, and 606 are

released following the sending out of the o
“corresponding sets of impulses as previously: -
Duge o_pem'ted"condititjn__of- o
relay 607 the release of relay 606 does not
relay 608 but does extend

described. Due to the

front contact of relay
708 in a manner similar to relay 614 and
others. Relay 618 locks over its right front

“ contact, left front contact

100 -

the connection between
hositon a sender is maintained - -
‘while a fifth digit is registered. During the

of relay 607, wind-

~ ing of relay 608 to erounded conductor 609 . o

the releasing circuit from battery .over the

front contact of relay
in the locking circuit of relay
release until the

Sender veset.

_ _ 608 to the_'-wiliding-f.o*_f;f':_1?..0.; .
relay 618 so that relay 608 which is operated .
618 cdoes nov -

fifth set of pulses have been

e

_ _ If in s_etti?ﬂg-up-,a""_:?eries_;-.Of-'-'digits,'_t]i‘é “pY
152 thereupon releases and closes a circult operator finds that she has made a mistake




~ but has not yet registered the last. digit of
~ the wanted number, she can press her sender
- reset key 332 which ‘will operate relay 316
1n a ecireuit which may
tery, through the winding o

. .'ul.

" be traced from Dat-

832 'to ground at the right front contaet of re-
 lay 314, Relay 516 operated, operates relays

10

tors 522 and 521. Direct _
tor 021 causes ‘the operation of relay 883
through the winding of relay 613, 711
and direct ground on conductor 522 cauces
‘the operation of re

“1ng of one of the aboeve _
- The .Operation of both relays 8383 and- 884
f,clt)sfes-'*ﬂ:._c'ii*t:*.uit; m
- right contact of relay 884, inner 11ght con-

20

- the locking ground for

- and the relays
30

- lays 802, 807 and 803

- 88%.

333 and 318 in obvious circuits, Relaw 318

i1 tﬁl‘li-_'c't)l’lne_Cts direct _ground tO condue-
ground on condue-

relay 884 through the wind-

trom ground at the outer

tact of relay 883, through the winding of re-
lay 890 to battery operating that relay. The

operation of relay 890 ‘connects battery di-
rectly to the windings of relzys 88 3 and 884
i shunt of the register relays

all the register relays

lays tonormal. Ttwill he remembered that re-
_ Vs depend upon relay
The operation of .

" "-aliternate'3]‘101di11g; circult for relay 882 over

5 tact of relay

 erated an
45

its left front contact to the right front con-
' 805 and hence relays 802, 807 ,
- 803 and 882 are held operated.” However,
~ the cireuit of relay 881
- cut for controlling the switches 1s opened by
- the operation of relay

and the pulsing cir-
509 Cﬂiﬁsil'lg the resto-

Relays 333 and 818 in the

(T3

sure that

 control of the numerical keys to release. Ag

50

soon as 't'-hi;é“;time-.'int'e-l*val"__ elapses, relay 809
will release and the sender will agalin be in

- posttion to register the digits set up by the

|
Gt

60

~operator. . o - o
It will be clear from the foregoing descrip-
tion that the operation of the sender -rezat
‘key has no effect
the position, link
- and the operator is free to-set up
 number as though no registration had been
.~ attempted. B o

and zender remain engaged
the new

- Disconnection by operator.

~ Under normal conditions the link, sender

and position circuits are disconnected as pre-

viously described. - However, it is possible

t relay 316, key

or V71

mentioned relays, ¢ 1L,
withdrawn {rs

_ 5 and connects
ground over its inner right front contact and
the outer right baek contact of relay 608 to _
the winding of relay $09. ~Relay 809 ovens will also close

ot Fig. 8 restoring these ve-

relay 809 closes an

lay 542 to orounded.
ration of any switches which may have
‘been operated. _ _
operator’s position circuit arve slow-to- tp
- release and accordingly hold" relay
appreciable length: of time to en-
. the operation of relay 809 for g suf.
ficient time to allow the relays in the cender
cireuit which had been operated under the

370 op-

‘position finders. _ _
Wil connect relay 437 to 1nterrupter 430.
the connection of relay

431 to the « A” operator’s pozition to flash a

tion and release the link within
termined interva

on the link cireuit so that.

1 ;5'6126;‘@1_‘2 . ;

for either the “A» operator or the “BY op-.

-eralor to dicconnect it she so desires. .
A operator desires to disconnect, she need.
“only remove the

_ _ plug of her cord cirenit from
the jack 104, This

At that time relay 114 is operated to connect

the right windings of repeating coil 111
subscriber’s line.. Tm-

The

through to the called _
nediately thereafter relay 213 releases.

_ will velease relay 431 which
will in tuirn release relays 401 and 400 The
rurther release of the

i
If the

70
_ _ apparatus awaits the
_ _ _ \ ~completion of the operation of the cender; -

~operated, cloges a circuit for relay 370 which

operation of relay 114 réleases relay 109, to

permit the operation

not. operate and the connector relenses
S601 &8 relay 218 releases, in turn releasing
tie rest of the connection. |

Lf the “B” operator wishes to disconnect
she may do so a3 soon as she finishes record- -

ing the number by operating link discor-
nect key 337,

the right winding of relay 542, outer left

front contact of relay 510 and brush 559
of the position finder, conductor 514 to
ground over the contact of key 337. Relay

In turn ‘operating relay 358
to put ground on conductor 507 te mark the
- position cim_t;-it-asbusy during release. This
a cireuit from battery through

of relays 107 and 108
and the completion of the called subseriber’s -
circuit.” However, since plug- 112 has been 80
m Jack 104, these relays can~
)

85,

90

522 locks over its right contact to conductor -

relay 517 which releages, opening the con-

ductors con necting the position cireuit to the

sendler. It also closes a circuit from: the bat-
tery through the left winding of
concuctor 449, outer left front contact of re-
. conductor 408. Relay
€05 opens the holding cireuit of relay 510

which disconnects the ‘position from the
cireuit of relay 300 to
Relay 549
aleo disconnects ground from conductor 507,

tnk and opens the :
release the position.

apparatus.
or selection by other
The operation of relay 405

treeing the position for

Relay 437 reverses

lamp at that position.

- Stucle sender.

11 the sender does not complete

. When relay 549 operated on the comple-
tion of registration as previously described,
a clrcuit was closed from battery, through
the «winding of relay 432, back contact of

relay 433, 1inner

right contact of relay 949,

100
relay 405,

105

110

115

1ts opera-
a prede-
L, means are provided for
signaling the “A? operator who may then
release the link and the partially establiched
connection. - - |

120

125
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5 The presence of

 been served. - DR

~closes a circuit over its inner left front con=
tact, through the- winding of relay

o

therefore a circuit is closed from battery, _
- through resistance 565, over the left back
. "Cbl”lt&(}t"olf I‘elay 546, 1NNer ]eftfl"()nt COthHCt
~of relay 210, to gi‘m}iﬁfd"fatﬁ'tltf-ié*li%ftr back con-

‘tact of relay 410; in shunt of relay 546, until
relay 410 operates to connect the pulsing
- leads to the sender at which time it also
- opens the energizing circuit of relay 590,
- If no other link circunit 1s _ 1 _
- time, relay 546 operates, opening the locking

walting at this

circuit of relay 520.

11, however, the operation of another link

a circuit will be eloged
outer left front

from ground at the

relay 546 shunting that relay and Ppreventing

- When a locked-out ,link.iS.Selreeted'a-_.éeemi'd. |

time, the operated condition of relay 59
~opens the circuit of the relay 500 and pre-

~ vents the operation of the ‘positien finder.

w
rigy
(|

from conductor

Gt
|

60

~the relays 020 will release. Imj |
~ that they release, the corresponding shunt
‘cireuits from relay 403 will be extended to
rélay 546 to

- ready served once.

fore, when the position ig 1t
~ drawal of the headset plu g releases relay 350
~and cdisconnects oround from. conductor 352,
- As long as an occupied position remains 1dle,
~the direct ground on con ductor 35 _
> and prevents the:'_._opel*ationjo-f,"'zf?el;a-y 028,
~ When all oceupied positions become busy, the
‘shunt ‘is removed from relay 528 and that

It also prevents the closure of the shunt
-around relay 546 by that lIink.- _ .
~waiting links have found an operator, the

shunts will be removed from relay 546 and

to delay second calls on links' al-
- AWB? positions busy.

- As each

-

to over the right back contact of relay 301

»

when the position is idle. As mentioned be-
vacated, the with-

352 shunts,

relay operates when the next link circuit is
taken for use, to light lamp 535, as an indi-
cation that a call is waiting.
- What is claimed is: |

tem srhereby an incoming line is intercon-
nected to one of a group Of.'selectﬂble{out-- ._

through ng of telay 546 to
‘battery through resistance 585 - However,

relay 510 was operated before relay 520 and - means: operated by

tem whereby an i

_ _ | _C(}Hta ct Of ﬂl at. lelay ?"' : ove A
~the left back contacts of -.tll_efl*e]_ays-'509_-;;1;1(1

920 of that link to the back link contact of

‘operator’s

Immediately

4 In a telenhone exchange
- operafor’s pesition, a key set thereat, . regs
e oo o aster sender; means for :;assogia?tihg‘:Said."'ilﬁey

position is taken for use, the re--
- lay 301 of that position removes the oround

' - trol of said key set
502 which is connected there-

of said

1. In a telephone exchanoe trunking sys-

1820018

going ‘trunks by a ‘cord éircuit. for extend--
ing said incoming line to g distant ‘office,
- operators’ positions ‘at’ said distant office, -
said interconmection to :
‘an idle operator’s po-
sitron and to associate suid trunk therewith,
automatie switches; means under the control
ot said idle operator’s position to set a train o
of said automatic switches to select a wanted

cause the selection o

.'65

70

line, means to discharge said position ,and

automatic means to assoclate said trunk di-
| VIth the Lirst switch of said train.
2 _[1'1'.__;‘1'- telephﬁne- "é’XGh&nger i"i‘_fiil’kiilg"f S}g_ .

1_”'6%151}; with the

said incoming line to g “distant office, ‘oper- -
at-said distant ofiice, means -

ators’ positions

~operated by said interconnection to cause the -
selection of an idle o perator’s position and to
asscciate sald trunk therewith, g first auto- _
matie switch associated with said outgoing -
ey » trunk, other ;,iﬂi‘l‘to'mi’atici'_-;Siﬁitézhfeg; means un.
the release of relay 520 oi the link shown. ' '
additional links awaiting an
~operator would prevent the release of the
ks that had

tion,

tram..

-

ting said control device,

position - from

setting to cancel said

device. . - SN
System, an

sender, means in said sender

75

oF, _ ncoming line is intercon- .
Dected to one of a group of selectable out.
. nk  going trunks by a cord circuit for exfending
circuit in the group has been started, the re- <
lay 403 of that link will have operated and

der the control of said idle ‘operator’s posi-
tion to set said antomatic switches to select,
a wanted line, means to discharge said posi: 90

and automatie means to associate said -
- trunk directly with said first switch of gy id

‘neans for associating said position with said
tnt - control device, means at said pos tion for set-
When all the ting ‘means in said con-
complete to disconnect said
said control device, and means at said posi--

100

I 1o the completion of said
) Cel sald setting without dig-
connecting said position from said control

set with said sender, means under the con- =~

or setting the registers 119
naer, mes opera- -
tive when said registration is completed to:
~disconnect said sender from sald key set, and

‘means under the contro] - of said operator
effective prior to the. completion of said reg- 115
1stration to destroy said partial registra-

tion without disconnecting said key set from

-said sender. - -

9. In a telephone exchange tmmkingi sys-
temy whereby' an meoming line jg - ntercon-

nected to one of a group of selectable out-.

‘going trunks by a cord 'Cireuiit'.;:-f_of-,'"eg;ten-djng -
said Incorming line to-a distant office, opera~

tors’ positions at said distant office, means

operated by said interconnection to cause the
-selection of an idle o

195

_ perator’s position, and
‘to associate said trunk therewith,. automatic
switches, means under the control of said.



conductor 560 to the timing circult where-

ductor, 560. Relay 432 locles through- wind-
_ing of relay 433, contact of relay 432 to

Y L

1,620,012.0

ground was ‘momentarily connected to con-

oround at the inner left contact of relay

- 403. Relay 433 operates ‘when ground 1s

‘timing circult measures.

disconnected from conductor 560. The op-

 eration of relay 433 closes a circult fromy .
battery through the right winding of relay
405, front contact of relay 488, inner. right
~contact of relay 549 to conductor 560.

The

off an interval ot

 ceveral seconds predetermined m accordance

with traffic conditions v
tablishment . of a. connection. after which -
Ul 9 LLELLEL M S o )"_-wh]ch has been giving trouble.

- ) &
and relay 405 operates and locks through go0 operated, when the “A”
its left winding and inner leit front con- Ly Wikl

~ oround is again coniected to conductor

oround.

tact to conductor. 408. . The . operation ot

relay 405 closes. a circuit from battery,

» .

“through winding of relay 431, inner vight
relay . 405, interrupter 430 to

Relay

the trunk conductors to the “A” operator’s.
~ position and flash her cord lamp, not shown,
~ indicating to her that the sender is. stuck. .
- Under this condit ion the “A” operator will
~ remove her cord from the jack
50 '

131 will release as previously described,

" The release of relay 401 opens the clrcuit

40

~of relay 403 as
that relay brings
“of the Jink and the sender.

5 operation oi relay

of relay 202 and that relay releases. discon-
link cireuit from the trunk finder

1ecting the

and restoring the trunk

finder to normal.

5 The release of relay 202 opens tne cireuit
previously  described and

about the release of the rest
- Stuck link.

terval, the “A” operator 1s signaled. The

»

447 which also extends to the timing circuit

- where ground is momentarily connected. to

- conductor 447. Relay 445 operates and locks

589
a circuit from battery. through the right
_ act, of relay

446, outer front contact of. relay 403.to con-
ductor 447. After an interval “predeter- _ _
1e  those links on which a gecond call is waiting

60
-_ will be free and may then select an operator.

through the winding ot relay 446, front con-

tact of relay 445 to ground at the inner left
front contact of relay 403. Relay 446 closes

winding of relay 442, front contact

mined. from traflic conditions to- allow time

for the operation of the link, ground is con-
nected to conductor 447 a second time and

the above circuit for relay 449 -completed.
Relay 442 locks' through its* left winding

| . 1 - ’""-J-; : | | )
to allow complete es-. « 4 operator disconnects

the trouble man to locate the sender or'lmk
-With key

operator re-

437 1is intermittently oper-
ated in this circuit.to reverse battery over

104 and relay -

- when relay

| vents the release of the

._ S, ewit until the attendant reieases lev
403 which initiates the . D 568 B

“operation of the position finder closes a cir- -
cuit from battery through the winding ot -
relay 445, back contact of relay 446, outer
yvight front contact of relay: 403, conductor

while relay 546 is common
Jink circuits. The operation of relay. 520

‘and inner right front contact to. orounded
conductor 408. It operates stuck
Jamp 444 in an obvious circuit.

appears at the “A” operator’s position and
that operator may release the link in the

manner previousty described. = .

line . pilot
his lamp

S
W

15

65

“If there have been complaints of stuck

sender conditions o1 other reasons to suspect
t 1- 1 lT . 4 i ‘E_;',_ : ‘l . t,' b] t'l | -

> stuck link or stuck sender trouble, the op
eration of stuck link key 4388 will prevent
. when the
and will enable

{he release of the sender and link

leases the link and sender o fter they have

become stuck; relay 439 operates 1n a circuit
_ _ upper
contact of key 438, back contact of relay =
401, lower contact of key 438, outer left front
contact of relay 405 to grounded conductor

from battery, through 1its winding,

408, it the sender has become stuck orover

-

the inner left front contact of relay 44,

3

to grounded conductor 408 provided 1t 1s’

the link cireuit which failed to _opel'até prop-

erly. Relay 439 closes a locking circuit for
“itself over the upper contact of key 458 and

its two inner armatures to ground. This

oround also serves as a locking circuit for

relays 442 and 405 sothat they do not release
408 releases due to the opening
of the holding circuit of relay 202.

449 has not operated, relay 405 and key 438
operated will close a circult from battery
through the left winding of relay 442, lower

‘contact of key 438, outer left front contact
ot relay 405 to

- Relay

444. The locking of relays 442 and 405 pre-
cender and link eir-
438 hav-
ing identified the circuit and possibly having
corrected the difficalty. -

- Locl-out circuat.

o orounded conductor -408,
causing the operation of that relay.

e a1 - 449 operated, lights stuck link pilot lam )
- If the link does not complete its opera- ; L - ‘o i

“tions and release wWithin a predetermined 1in-

T
ol

G0

11 relay -

110

Tt will be remembered th at when the relay -

511 operated relay 520 was operated and
locked. The purpose of relay 520 1s to pre-

vent a link from seizing an operator’s posi-
tion if it has once seized an operator and
heen released while other links are walting
to e served. Therefore, 1n a group of links-

ag each link is served, 1t will he locked out

providing a call s «till waiting on another

link., When all links have been served once,

TRelay 520 is individual to the link circuit

to the group ol




In witness whereof, I hereunto subseribe

idle operator’s position to ‘set a train ol _ ( :
said gwitches to select a wanted line. means my name this 8th day of September, A. D., 10
to discharge said position, automatic means 1926. o . IR
= " BERT G. DUNHAM.

(o associate said trunlk directly with the first
5 switch of said train and means controllable _ Il _
from said trunk prior to the association of my name this 15th day of September, A. D.,
said trunk with said train of switches to re- 1926.. .~ o o
lease said switches. R S - WILLIAM T. HAINES.,

In witness whereof, I hereunto subscribe .
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