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This invention relates to. telephone systems 
and particularly to'systems in: which toll con- 

. nections are: extended over automatic trunk 
. Hines. 
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, 

. whereby trunks between a. first-and.a second - 
office terminating in automatic switches at the: 
second. office are identified . and-prepared for- 

T
D
:
 

te
 

Its. object i ‘is to simplity and- improve the 
* equipment -for.controlling the operation of the 
automatic switches used to extend. the. trunk. 
lines. 
‘In the past: ‘trunk line connections have 
been. controlled by means. of signals trans-: 
mitted over separate common. channels. be- 
tween offices to: find and identify. the incom-' 
-ing ends of trunks: seized at. their. outgoing 
ends. 

systems of this type.in that it provides means 

extension to desired lines in response:to code 
_ impulses transmitted to the second office over 
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a separate common channel on the seizure:of 
said trunks. at the first office and.whereby said 
automatic, switches are actuated ‘by. dialing 
impulses received over the common channel 
to connect the seized trunks with the desired 
lines. Said trunks.are also arranged for two- 

* way:service in which the: automatic switches 
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act as selectors when. connections are. made: 
over the trunks from the first..office and. as 
line finders when-connections are made to the 
trunks at the second :office. 
provided whereby. these. connections. are: re- 
leased in response to.code impulses trans- 
mitted over the common channel from: the 
first office. 

This invention has been illustrated in the 
accompanying drawings in which: Figure. 1 

- shows the outgoing end « of a trunk at-one office 
» arranged ‘in accordance. with this: invention 
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other. offices. 
-these two figures between the first and second. 

' offices common to.a plurality of such trunks. 
This channel is arranged to serve in the es-. 

and terminating at a toll operator’s position 
while Fig. 2 shows the i incoming end of this: 
trunk at a second’ office terminating in: a, 
switch having access. to trunks leading to 

“A channel has been shown in 

tablishing of connections over.said trunks in 
© aecordance: with this: invention and an im- 

-This invention: ig an. improvement. over. 

‘In this sender equipment:two keys, °5 
only, have been'shown of.a group of ten. ‘num- 

Means is further 
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pulse- sending and. receiving ‘equipment: re-. 
quired:for this purpose whieh. is common to.a 
plurality: of such trunks is also: shown at the 

. tworoffices. 
‘Referring. to “the drawings: the invention 

calling: jack 1 

“85 
has: been: illustrated 3 ina: system: whereby:an:~ 
operator at an. office B may, by. inserting. the” 
calling plug’ of a. cord «(not ‘shown).-into-a 

and :by operating ‘keys in ‘the. 
sender: equipment -C, establish “a’ connection. 
over trunk 'T and operate the switchsS as. 
-sociated with this trunk at‘office D to.select.a:  ~ 
group. of trunks -and hunt for..and. connect. ; 

_ trunk T to-an idle trunk, such.as:TL, in said. 
group. These groups. of trunks may lead to 
different. offices, tributary. to office D:: a 
"The seizureof the trunk T by the operator 

65. 

at. A causes the sender equipment: C: to fune-: Oe 
tion-to:transmit:a code: signal over:the com-) ©» 
mon signaling channel*M. to. actuate.a switch 
N to select trunk ‘T and prepare the-associated.. 
switch S$ for operation by succeeding control © - 

Such impulses may -be. produced | - 
* by operation of keys in the sender equipment =. 

TB. 

impulses. 

C. and. may: be’ transmitted over cliannel’:-M. 

ber’ keys. employed i in: the selection: of corre- 
sponding levels in the switth-S:where the ter-. 
minals of thie. desired group of trunks are lo- 

5 and: 6: 

WO. 

cated. In addition, there’ has’ also “been: ~ 
shown keys K:A and KB which when: opérated 
cause the selection of corresponding. groups: 
of trunks in. the level:selécted by the number 
keys. - As soon as trunk T: is sei ized by-switch 
N tal tone is transmitted back over: the trink 

85 

to the operator-at A to notify her to'select the: - 
desiréd:-group:-of trunks. 

number’ key 

-The operator then: 
serids the desired number by depressing a: — 

and either one of the’ keys KA’ 
-and KB, and the switch: S is accordingly op-. 

90 

erated: The tone is removed from-the trunk .. 
and-when the-sending of impulses is complet-- 
ed the sender’C is restored to normal: for use: 
by other operators in. setting up connections 
over other trunks: to which: the sender -C is. 
common. 

ing been advanced to the. proper group..of © 
trunks. proceeds to-hunt for an. idle ‘trunk. in’ 

95 

Switch N is-alsé restored to-nor-. ” 
mal at this time-and the switch S.after hav-. 
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 by:the removal of the answering: plug.. 
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50 

60° 

“indicate that this: trunk is engaged. 

this. group to extend the connection to the 
desired office. The trunk T is also made busy 
at office D against seizure by other operators: 
and when the idle trunk is found ringing cur- 
rent is transmitted to the tributary. office? i 
When the conversation over this connection 

is finished the operator at A removes the 
calling plug from jack 1 and-the sender Cis 
then again. seized and acts to trangmit a dif- 

the purpose of restoring the selector S, the 
switch N and the sender C to normal condi- 
tion. 

nally 
D, although another code signal may-be used. 
“Tf a connéction is to be established in the 
opposite direction between offices D.and B 
the:seizure of a:trunk-such-as Th at'a tribu- 
tary office:causes:the-selector S.or any other 
idle selector to -be.actuated asa line finder to 

find this trunk. When trunk TL is found. 
an alternating current signal is transmitted - 
over trunk:-T to actuate the supervisory lamp 
10. at office:B to:notify 
a. connection is being’established’ over this 
trunk. A busy signal 11-is also actuated to 

erator. at A will.now ‘insert: the answering 

plug of a‘¢ord into'the answering jack. 12 and 
when. conversation over -this. connection is. 

finished it-is released by the operator at A 

this ease the. connection is restored ‘to. nor- 

mal in the same manner-as when a connection 

- originates at. office : Beas hereinbefore de- 

scribed. ; 
The switches N and Si may be: of the well 

known Strowger type: having the usual, up: 
and.around movements. .~. 

A. description will now be. made i in detail 
of the operation of this ‘system. If.a con- 
nection is desired from office B, the toll -op- 
erator at ‘A: inserts the calling plug of a cord 
(not: shown) in jack:1. This causes the op- 
eration of relay -9 over the-sleeve circuit in’ 

‘Relay 9- a manner. well-known ‘in the-art. 
in operating closes a circuit for busy signal 

- 11 which’ indicates to- other toll operators 
that trunk T is busy. "Relay 9 in operating 
also closes. a coinection for the operation of 

relay 18, from battery, winding of relay: 18, 
outer right hend armature.and ‘front con- 

- tacts of “relay 9, outer right-hand armature 
and back conte’ of relay 44 to ground: The 
operation of relay 13 cuts off the tip and ring 
conductors. of the trunk. EF from. the answer- 

ing jack 12. and connects them to the calling: 
jack and at the same time closes a circuit 
for relay 15 as follows: Battery, upper outer 
armature and back contact of relay 16, wind- 
ing of:relay 
front contact of relay 18 through the outer 

: armature and fr. ont contacts of relay 9 to the 

1,798,588 

rent to the trunk-T 
‘the. above. mentioned short-circuit for relay 

The code signal in this case has been: 
- shown:as the reverse. of the code signal origi- 

produced to select the trunk. oT at office, 

the operator at: A that: 

“The op- 

-established for’ "the operation of relay 

In. 

‘front contacts’ and . armature ‘of relay 

15, lower inner armattire and. 

ground at the right hand armature and back 
contact of relay 14. It should be noted that 
a circuit is also closed: from this ground to 
battery through the winding of relay 16 but 
that. this winding is short- circuited throug h 
the upper inner armature and back contact 
‘of relay 16, and lower-inner armature and 
back contact of relay-15. Relay 16 will-con- 
“sequently not operate at this time.. | 

ferent “code signal over channel. .M ‘to actuate ° 
the switch N “to | again find the trunk f for. 

Relay.15 in operating applies ringing ¢ur- 
from source 17 and: ‘opens 

70 
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16 at its lower: armature and back contact, 
Relay 16 is therefore now operated. and thus 
removes. the battery at the upper outer arma- 
ture and back. contact for relay 15 causing 
this relay to.-release. 

ihe operated period of relay 
pends: on. the’ slow. to : ‘velease characteristic 
of relay 15 and the slow to operate character-. 
istic:-of relay 16. This momentary impulse 
‘of. ringing current from source 17 causes. 
the operation of the alternating current. re- 
sponsive'‘relay 100... Relay “160. closes - 

which providesa locking circuit for itself 
through its u pper armature and front-contact: 
to ground at the. lower armature and back: 

P relay 102. :A: connection is also 
168 

as follows: Battery, upper winding of vVelay 

contact: ot 

108, upper outer armature and pack. contact: 
104, ‘lower armature and front..con- 

The. operation: 
. of relay: 103 makes the selector S: busy. and 
thereby: prevents its operation.as‘a line finder. 

of relay 
tact of relay 101 to ground. 

on calls ‘incoming from tributary offices. 
This is accomplished by transferring the “in” 
starting lead 106 from the winding of relay 
104-to the “out? starting lead 106’ at tthe lower 
armature and a front Seontact of relay 

by prevents the selector switeh S- operating 
as a line*finder but permits- succeeding se- 
lectors in the group to hunt as line finders 
for: trunks on: which the calls are incoming 
from: tributary ‘offices. 
switch S as a‘line finder will hereinaiter be 
described. 

Referring back to Fig. 1, when relay 9 op- 
erated a circuit was also closed for the oper- 
ation: of the relay’ 20° as follows: 
winding of relay 20; lower outer armature 
and back contact of relay 91, right hand outer 

ground at the outer ‘right hand armature 
and’ back ‘contact of relay id. Relays 22 
and 23° constitute the usual sequence circuit 
employed. in arrangements where’ common 
equipments are used, such 2 
mon. to:a plurality of trunks T, for connect- 

The ringing current. 
‘is .therefore applied: to: the trunk T during a 

15 which de-- 

an. 
obvious circuit-for: the operation of relay 101 

103, 

through the contacts of the key 107-and there. 

The® operation of 

9 to: 

s sender. C com- - 

80 
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GO 

95 

100 

105 

110 

115 

“Batlery,. 

120 

125 

ing the trinks in the order in which they are - 
seized.to the common. equipment. . ‘These:re- 
lays: are individu al to trunk T:and it should iW
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-be-widerstood that each. trink in the group 

10 

is ‘provided with corresponding telays. ‘The 
operation of this sequerice circuit is as fol- 
lows: Relay 20 in operating closes'a circuit 

. forthe operation of relay 22 as follows: From - 
battery, through the upper inner armatures 
and back contacts of relays corresponding to- 
relay 23 of sequence circuits associated ‘with 

_.. trunks of a higher number in the group, wind.’ 
ing of relay 22, upper inner armature and - 
“back -con*act of relay 21;.upper inner arma. ba tal S 

+. the make before break con‘acts of relays cor-. 

‘ture and front contact of relay 20.to ground. 
The operation of relay 22 closesia cirenit for ” 
‘the operation of relay 23 as‘follows: Battery, 
‘vinding of relay 23, inner and lower arma- 
ture and front contac: of relay 22-through 

responding to relay 22 of the lower nuinbered: 19 g y 
. trunks in the group. The operation ofboth 

20 relays 22 and 23 can therefore only take place 
_- if the common equipment .C is not engaged 

by another trunk. : Lo a 
“When relays 22 and 23 are both operated 

"a circuit is closed from ba‘tery through a:re-- 
~ B35. sistance 25, winding of relay 21, lower inner 

‘armature and front contact of relay 20, lower 
_ outer armature and front contact of relay 22, 

30. 

35 

_ lay 

40 

45. 

50 

armature and front contact of relay 27. 

ower inner armature and. front contact of 
relay 28, to winding of'relay 26 to ground. 
Relay 21 is marginal so that it will not-op-’ 
erate in this circuit. Relay 26-however op- 
erates and.connects battery to the common 
signaling channel M at its outer right hand 
armature and back contact and through ‘he 

Re- 
lay 26 also furnishes battery for the opera- 
tion of relay 28 over an obvious circuit. Re- 

28-is slow to operate but prepares 2 
circuit for the operation of relay 29. This 
circuit will be closed when the interrupter 
80 closes a connection to ground at brush 31 
with the circuit extending through the second 
inner armature and back contact: of relay 
32, make before break con‘acts-of relay. 29, 
the winding of this relay, the armature arid 
front contact of relay 28, inner right hand 
armature and front contact of relay 26 to: relay in ‘operating: provides” a locking’ cir- 
battery. Relay 29 in operating provides: a 
locking circuit for itself independent of in- 
terrupter 30 from ground atthe lower outer 

_ armature and back contact of relay 82. The 
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ground at the interrupter 30 is applied al- 
ternately to brushes 31 and: 38. : 

- ‘When relay 29 operates and the ground at 
the interrupter 30 is later connected to brush 
33a circuit is completed for the. operation: 

of relay 27 as follows: Battery,-winding of | 
relay 27, upper front contacts of relay 29, 

fore be alternately operated and: released un- 
der control of interrupter 80 and cause the 
battery connection for the common’signaling 
channel M. to be correspondingly interrupt- : toe) 

ed-at the armature and back contact of this 
relay. It should be noted that the brush 33 

” 
brush 83 to ground. Relay 27 ‘will now there- 

-is also’ connected ‘for: the operation of relay 
35 over a circuit-as follows: Battery, winding * 
‘of relay 35, armature and ‘back contact of re-' 
lay 36, lower outer armature and front con- 
tact of relay 23, lower :-armature and. back 
contact of relay 37; lower outer armature and 
‘back contact of relay 

3 
3 

70 

88, right hand arma- ° 
ture and. back contact. of relay 89, upper : 
armature and front contact of relay 29, brush’ 
33, interrupter 30 to ground. Relays 35’and 95 

36 are the second pair-of:relays of a count-' 
ing relay system well-known in-the art. A 
few-of the other relays of this system: have - 
been shown and are designated:40 and:41, 49 : 

and 43,44 and 45 and47-and 48. It should be’ 
understood that there are ten groups of such 
counting relays associated with the number. 

80. 

keys in the usual manner, although only five ~ 
pairs of relays Have-been shown for the sake 
of simplicity. “When the ground at the in- 

_ terrupter 30 is removed: from brush 33 for the 
- first time relay. 36-operates in series with re-’ 

85 . 

lay 35 from battery through the windings : 
of these two relays, armature and front con-— 
tact of relay 385 to ground at the lower arma-. 90 
ture and back contact of relay 82. On the 
next’ connection. of the grotind atthe inter- ’ 
rupter 80, relay. 40 operates throtigh the 
arméture and. back .contact: of relay 41 and: 
armature and front contact of: relay-36. On 05 

_the next removal of. the ground’ at the in- | 
terrupter 30, it is obvious that relays 41 and. ~ 

outer armature and back contact of relay 82. 
In other words, it will require two successive 

_ 46 operate in a‘parallel circuit in series with 
relay -40 and lock to ground: at the lower ’ 

100 

connections to ground of the brush 83 to cause ~ 
these counting relays and relay 46 to be oper- 
ated and locked. It is also evident that relay’ 
27 is operated twice during this period to 
interrupt the connection, from battery at 

‘the outer right-hand armature and front 
contact of relay 26, for the common: signal 

105 

channel M. The operatiog of relay 46 closes - 
an obvious circuit for than peration of re- 
lay 32 through its lower .avinding and: this 

110 

cuit for itself through’ its. upper winding, | 
upper armature and front contact, to ground | 
at the upper armature and back contact of re- 
jay 88. The operation of relay 32 opens the 
locking circuit for relays 29, 85, 86, 40, 44 
and 46 so that these relays will now. be ‘re- 

115 

leased. Consequently relay “29 cannot be- 
‘again operated until relay 32 has reléased as 120 
hereinafter will be described. 

Upon the next connection of ground:at the — 

be closed for the operation’ of relay 38 as 
follows: Battery, winding of relay 38, make- 

‘interrupter 30'to brush 83a circuit will now . 

tt
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before-break’ contacts of this relay, ‘inner - 
lower armature, armature and front contact 
of.relay 32; brush 83, to ground at the inter-— 
rupter 30. Relay 88 provides a locking cir- 
cuit for itself through its inner lower arma-’ 120
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ture and front contact to ground atthe arma-.’ 
ture and back contact-of the release relay 49. 
Relay 38 ‘in operating causes the release of 
relay 32 as it opens’ the locking. circuit for 
relay 32 at its upper armature and back con- 
tact,:and closes'a circuit for relay 24 as fol- 
lows: Battery, winding of relay.24 and its 
upper inner armature and back coritact, up- 
per-armature and front contact of relay 38, 
upper armature ‘and. back contact. of relay 
32, -to ground... The connection from brush 
31 on the next closure to ground. from: the 
interrupter 30 will now therefore be com-. 
pleted. as before.at~the second: lower, arma-. 

: tare and. back contact of this relay for the 
reoperation of relay 29 which-locks to the 
ground at.the lower ‘outer armature: and. back - 
contact of relay 82. On the next closure of 
the’ ground ‘at interrupter 30 for brush 33 

99 Telay OO will operate as before and a ‘circuit 

30. 

402 

‘impulses respectively have, now been sent.to -- 
the distant office D and these code impulses _ 

upper. winding: 

will also: be completed for the-operation of 
the counting relay 44 as- follows: Battery, 
winding: of relay 44, upper armature .and 
back contact of counting relay 45, lower mid- 

dle armature and front. contact of relay~238, 
inner. upper-armature and. back contact of 
relay, 37, lower outer armature and front 
contact of relay 38, right hand armature and — 
back:contact of relay 39, -wpper armature and 
front contact of relay: 29, brush 33 to ground 
at interrupter, 30... On the. subsequent inter- 

-ruptions of the stound ‘connection from in- 
terrupter. 30 counting relays 45, 42, 48, 35, 
36, 40, 41-and 46 will operate in sticcession, 

: and relay 27 will of course also be alternately 
operated and released in -accordance with 
the successive connections to ground through . 
brush 83 from interrupter 30. Thus the con- 
nection from battery. for the common signal 
channel M will be accordingly interrupted. 

Another series of impulses is therefore 
transmitted over. this common channel. to 
office D and in this case the number of i im- 
pulses will.be four, as the connection origi- 

5s mated at the fourth group. of. counting :re- 
lays 44-and 45. When this series of impulses 2. 
has been transmitted relay 46 is operated 
and relay 32 is again operated. In this case 
relay 30) is locked by a circuit through its 

and upper armature. and 
fr ont contact, upper armature and front con- 
tact of relay 38, upper. inner armature and 
a front contact of relay.24, to ground at the 
outer left-hand armature ‘and back contact 
of relay 39.. Relay 29 is thereby released as 
well as the counting relays 44, 45, 42, 48, 35, 
36, 40, 41 and 46... 

Two series of impulses of two and four 

' act ina manner -to connect the common sig- 

naling channel M.to equipments: associa ated 
with the trunk T at this office. and caused 
said equipment to apply a tone to the trunk 

: to notify the operator that she may dial the 

- mains operated during pulsing. 
impulse the release of relay 111 causes the. 

‘net 114 in series. 
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number of the tributary office to which a cot- 
nection is desired. When. battery was first... 
connected to the channel M relay 110. oper- - 
ated. The operation of relay 110. closes. an 
obvious circuit. for the operation: of: relay 
111 which in turn-causes the operation of 
relay 112. Relays 110 and 111 follow the suc- 
-ceeding interruptions of battery on the chan- . 

7 

nel .M but relay 112 being: slow. to release re~: 
On the first. 

operation of relay 113 and the vertical mag- 
The circuit for. this mag- 

net and relay may be traced from battery, 
through the magnet: 114, winding of relay ¢9 
113,: the lower - normally’ closed contacts of: 
the vertical off normal contacts. 115,-right- 
hand armature and front contact of relay . 
112, armature and back contact of relay 111 
to ground, The operation. of the vestical 

15° 

80° 

magnet.114 operates its vertical off normal: ’ 
contacts 115 so that the operating path for 
the vertical magnet 114:and relay 113 is now’ - 

contact: of relay 
contacts of the vertical: off normal contacts 
115. Relay 113: is slow to:release so. that it 
will be held operated during the pulsing. 

transferred through the armature and. front - 
113-and. the: lower closed. 90° 

‘The first series of impulses being two.in num- : 
. ber causes‘ the vertical. magnet 114 to step 
the brushes. of switch N up-to the: second - 
level of terminals-on this switch, 

At the end of the second impulse relay 111 
remains operated until the next series of im- 
pulses is received.as relay 110 will be main- 
tained operated, This aifords sufficient time 

100° 

for relay 118 to release and transfer the con- - 
nection from:the armature and back contact. 
of relay 111 to the windings of relay 116 and. 
rotating magnet 117 in series. The next 
series of impulses will now actuate the ro: . 
tary magnet 117-to cause the switch N to step 
in.a rotary direction until the fourth: set. of 
terminals in the selected level are connected 
to the brushes of the switch. ‘These termi- 
nals are shown inthe drawing and marked 120: 
Relay 116 being slow to release remains oper- 
ated during the pulsing. The first’operation 
of magnet 117 causes a circuit to be closed 
for relay 121 as follows: Battery, winding of 
relay 121, inner right-hand. armature. ‘and 
front. contact of relay 116, inner left-hand: 
armature and. front contact of relay 
armature and. front contact of relay 
ground. Relay 

112, 

121.18: locked: in operated 
position through the circuit completed at its. 
left-hand: armature and front contact to the 
grourid at. the outer left-hand armature and 
front contact of relay 112. Atthe end of the - 
fourth impulse relay 116 is released and pro- 
vides a circuit for the operation.of relay 122 
as follows: Battery, winding of relay "199, 
right-hand: armature: and front contact of 
relay 121, to ground at the outer right-hand 
armature ‘and! back contact of relay 116. The 

ALL to 

110 

LG 

126
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circuit connection from ground at the arma-. 
ture and front contact-of relay. 110 is.-now 

. transferred from relay 111 to the lower brush 

8 

of switch N and lower terminal in the fourth 
set marked 120 in the selected level: through 
the, winding of relay 124 to battery. Relay 
J11-is thereby released but it will-be noted 

. that relay 112 4s maintained locked in its. op- 

‘10 

erated position through its. inner: left-hand 
armature and front. contact; through. the 
inner: righ-hand ‘armature. and: back contact 
of relay 116, the upper brush of the switch N 

_ and the upper terminal of the set 120, upper 

15 

no
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armature and back contact of relay 126, lower 
armature and back contact of relay 102, to 
ground. 
_ The above mentioned cireuit:for relay 124 
causes the relay to. operate. and close an ob- 
vious: circuit for.the operation .of relay.127 
and also a circuit for the operation of relay. 
128 which may be traced from. battery, 
through the winding of, relay 128, upper 
outer armature and-front contact of’ relay 
124, the upper normally. closéd_contacts:.of 
the vertical off normal contacts. 199 of switch 
S;to ground. Relay 128 in operating estab- 
lishes a connection at its armatures.and front 
contacts from ground.and a tone source 130, 
to the tip and-ring conductors of trunk T. 
As-the trunk is connected through jack.1.to 

_ the: cord-of the operator at A, this tone is re- 

ia
d 6 ofthe fifth level. 

ceived at the operator’s telephone set and no- 
tifies her that the dialing may begin. The 
circuit’ connections. at: office. D» will: now. re- 
main in this condition until the dial impulses 
are received. ; 

The operator at A upon receiving this tone 
actuates the keys for the selection of the de- 
sired tributary office: _ Let.it now. be assumed 
that the trunks from the desired tributary of- 
fice terminate on the second half of the fifth 
level of the selector S...The operator. at A 
will therefore dial the digits 5 and 6 by de- 
pressing the fifth key marked .5.and key KB. 
The operation of key 5 causes the switch.S 
to step its brushes to the fifth level and .the 
operation of key KB causes the switch.to .ro- 
tate its brushes.on this level to the sixth set 
of terminals in this level, i. e., the second half 

As hereinbefore stated the 
arrangement. may be such that only two, of 
this latter type of keys KA and KB are pro- 
vided in the sender C on the.assumption.that 

. noi: more than two groups of trunks. leading 
5 to tributary offices are located in each level of 
terminals of switch 8. 
When key 5 is actuated the relay 50. oper- 

ates over a circuit as follows: Battery at the 
lower armature and front contact of relay 24, 

9 third lower armature and front contact of re- 
lay 82, the two windings of relay 50 in:series 

~ through an upper pair of make-before-break 
‘contacts of this relay, the contacts of key. 5, 
the upper winding of relay. 51; to ground. at 

> the armature and back contact. of this relay. 

When. rely: 50. operates a-.circuit is closed-for 
the operation of relay:51-which did not.oper: 
-ate-in the previously traced: circuit due.to. the 
high résistance of this circuit-caused by the 
high resistance of the lower winding of relay + 
50: The new: circuit. for relay 51 may, be 
traced: from. battery;through: another: pair. of 
the upper make-before-break contacts of relay 
50, contacts of key 5, upper. winding of relay 
51, to ground at-the lower armature and back 
contact-of this.relay. .-Relay 51° will now.re- 
main operated through: a circuit: closed 
through its-two windings.in series: The.two 
-windings.of relay. 51-will- prevent: any. relay 
such as, for example, 52 from operating while ‘¢ 
key 5.remains depressed-in case any:other key 
is operated, i:.e., the combined. resistance. of 
these: two. windings. in. series. with .the -high 
resistance of the two windings: of any,other 
relay would prevent such:a.relay. from oper: 
ating as long as key 5 -remains.-operated:-in 
view of the comparatively. lower. resistance 
path to battery provided through.the contaets 
of key 5:and the: upper. make-before-break. 
contacts of relay-50, . Relay. 50 in operating 90 
provides:a locking circuit for itself-to: ground 
at the armature and back-contact-of relay. 49. 
This circuit-may be-traced from this ground, 
through the upper-inner.armature.and ,front. 
contact of. relay 50, the upper low, resistance - 
winding of.this relay and its lower-front con- 
tacts, through the winding of relay 39, to bat: 
tery, and through the lower front contacts.of 
relay.50 through a: resistance to battery.at.the 
lower armature-and front-contact:of relay.24. 
The lower high resistance winding -of:relay 
50 is thereby:-short-circuited.. Consequently 
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as long as relay.50 remains operated any other - 
relay. in this group. will. be.prevented from 
operating: in. case the.associated key is: de- 
pressed, as'the.two windings: in sucha relay 
will be shunted bythe connection to ground 
at the armature and baek contact’ of relay.49 
through the low resistance: winding -of relay 
50. Relay 50 also prepares a circuit for relay 
47 of the fifth group of counting. relays. to 
brush 33 and‘this circuit: will be completed 
when: relay -29 is operated: and brush 33: is 
connected to interrupter 30.as will hereinafter 
be described... oo 
“When key KB J 

ated as relay 39 is operated at this time; relay 
is. actuated relay 58 is oper- 

‘108 
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39 being operated by the circuit:completed as 
described through the winding of: this relay 
on the operation of relay 50. ‘The circuit.for 
relay 53 may. be-traced.as. follows: Battery, 
inner: left-hand armature and front contact 
of relay 39, the high and low resistance wind- 

126 

ings of relay. 53-in series, upper inner arma- - 
ture and back. contact of relay. 53; contacts: of 
key KB, upper winding of relay.54 and arma- 
ture and back contact. of relay 54, to ground. 
Relay 53 in operating is locked and short-cir- 
cuits. its. high. resistance: winding. and: also 
causes relay. 54.to.operate for the same .pur- 
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‘pose and inthe same manner as relay 51-was 

" ‘operated on the operation of relay 50. The 
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ber of times, namely five interruptions in- 
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sender C is now in-condition for transmitting 

the two series of impulses 5: and:2 in’ Sue: 
cession. ° aaa oe Po Fas 

-- When relay 39 is operated as described 
above it causes the release of relay 32 due to 
the ‘opening ‘of the connection at the outer 
right-hand armature and back contact ‘of 

0 relay 89: Relay 82 in releasing .completes.a 
circuit for the operation of relay 56 as fol- 
lows: Battery, winding of relay 56, inner 
right-hand armature‘and back contact of re- 
lay. 56, outer left-hand armature ‘and front. 
contact of relay 89, upper inner armature 
and front contact ‘of relay .24, upper arma- 
ture and front contact of relay 38, upper ar- 
mature and: back contact of relay 32, to 
ground. Relay 56 in operating provides a 
locking circuit, for ‘itself through its make- 
before-break contacts to ground at the arma- 
ture and back contact of relay 49. The pur- 
pose of the operation of relay 56 will become 
apparent as the description proceeds. Relay 
32.1n releasing permits the operation of relay 
99 on the next clostire of the circuit therefore 
through the brush 31 on interrupter 30. Re- 
lay 29. locks: up‘ as ‘hereinbefore described 
and prepares ‘a circuit for counting relay 
47 which will be completed on the next. clo- 
sure of the connection ‘to ground through 
brush 33. °“This circtiit may now be traced 

as follows: Battery, winding of counting 
relay 47, armature and back contact of count- 
ing relay 48, the lead marked 4 from the ar- 
mature of relay 48 which may be connected 
to the front.contact also marked 4 associated 
with the upper outer armature of:relay 50, 
through the outer right-hand armature and 
back contact of relay 57, the upper make- 
before-break contacts of relay 29, brush 33, 
to ground at the interrupter 30. On the 
opening of this circuit at the interrupter 30 
the counting relay 48 is operated and on the 
succeeding interruptions of this circuit the 
remaining counting relays are operated. and 
locked up in succession’ and ‘thereby permit 
relay 27 to be alternately operated and reé- 

leased to interrupt the connection to~bat- 
tery for channel M a corresponding num- 

succession. ©) 
When relay 46 is finally operated a circuit 

is completed for the operation of relay 57 
over a circuit as follows: Battery, winding 
of relay 57, its make-before-brealx contacts, 
outer right-hand armature and-‘front con- 

tact of relay 56, armature and front contact 
of relay 46, to ground. Relay’ 57 provides 

a locking circuit: for itself through its inner 

right-hand armature and front contact to 

ground at the armature and back contact of 
relay 49. Relay 32 -is:now again operated 
by the operation of relay 46 causing the re- 
lease of relay 29 and-the counting relays. 

1,703,582 

This: relay locks to ground over a circuit as 
follows: Battery, upper winding of relay 
32, tipper armature and front contact of this 
relay, upper armature and: front contact of 
relay 38; upper inner armature’ and front , 

70 
contact of relay 24, outer left hand armature ° 
and front contacts-of relay 39, inner right 
hand armature and front contact of relay 56, . 
to ground at the armature and back contact 
of relay 59. The operation of relay 57 trans- 
fers at the outer right hand armature a con- 
nection from brush 33 and the counting re- 

‘15 

lays through the corresponding front contact . 
and to the upper outer armature and front 
contact of relay 58, and from there through 
lead marked 6 to the lower counting relay 
of thesixth'eroup not shown. “The operation 
of relay 57 also applies battery for the oper- 
ation of relay. 59 over a circuit. as follows: 
Battery, middle right hand armature and 
front contact of relay 57, winding of relay 
59, lower front contacts and upper winding 
of relay 58, upper make-before-break con- 
tacts of this relay, armature and back contact 

of relay 49 to ground. Relay 59 in operat- 
‘ing opens the locking circuit for relay 32 and 
this relay in releasing causes the counting 

relays and’ associated circuits to function 

again to send the second series of impulses 
under control of the ground at the brush 33 
of interrupter 80. Relay 32in releasing also 

closes a circuit for the operation of relay 60 
as follows: Battery, winding of relay 60, ar- 
mature and front contact of relay 59, inner 

right-hand armature and front contact of 

relay 56, outer left-hand armature and front 

contact of relay 39, upper inner armature and 

‘front contact of relay 24, upper armature and 
front contact of relay 38, to ground at the 
upper armature and back contact of relay 32. 

Relay 60 provides a locking circuit. for itself 
to ground at the armature and back contact 

of relay 49. At-the end of the sixth impulse 

relay 46 causes the operation of relay 32 and 

the release ‘of 29 as hereinbefore described. 

The operation of relay 46 also closes a cir- 
cuit for the operation of relay'49 as follows: 
Battery, right-hand winding of relay 49, 
left-hand armature and front contact of re- 
lay 60, armature and front contact of relay 

46 to ground... Relay 49 provides a locking. 
circuit for itself to ground at its armature 
and front contact from battery connected 

through resistance 25 and winding of relay - 
21, inner lower armature and front contact 

of relay 20, lower outer armature and front 
contact of relay 22, lower inner armature and 
front contact of relay 28 and the left-hand 

winding of relay 49. This relay in operat- 
ing causes the release of relays 60, 59, 53, 39, 

50, 56, 57, 24, 88 and 82.’ Relay 26 is also re- 
leased due to the low resistance of the left- 
hand winding of relay 49, and relay 26 causes 
the release of relay 28 and opens the circuit 
to battery for channel M. . a 
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_ The effect at office D produced by the two 
sets of dial impulses: will now be described. 
It'.will. be ‘recalled: that -the code impulses 

place’ tone on. the trunk ‘T to notify the op- 
‘erator at’ A that: she may dial the desired 
tributary office and® prepare. the circuits at 
‘office D for the. reception of dial impulses... 

_ It will be recalled that: relay 124 is operated 
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- front contact. of relay 132, winding of relay 
-126, make-before-break contacts of relay 135, 
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so ‘that the first’ release of relay 110, on the 
“first: interruption of the connection:over chan- 
nel’M, causes the release’ of this relay and 
‘thus: completes a circuit for the operation 
‘of the vertical magnet 130 and the relay: 131 
as: follows: Battery, winding of the vertical 
magnet 180, winding of relay 181, lower 
normally made’ contacts of the vertical off 
normal contacts 129, rieht-hand. armature 
and front contact of relay 127; inner arma- 
ture and back contactof relay 124 to ground. 
The operation of the vertical magnet op- 

erates the vertical off normal contacts 129 so ~ 
that:the circuit for the vertical magnet 130 
and relay 181 is now transferred to the arma- 
ture-and front contact of relay 181 and the 
closed lower: contacts of the group 129. Re- 
lay/181 is slow in releasing so that itis held 
between the impulses. The first series of im- 
‘pulses, being six in number, causes the switch 
S to step its brushes to the sixth level of 
terminals. At the end of the sixth impulse 
relay 110 remains: operated’ until the next 
series of impulses are received. This affords: 
sufficient time for the relay 131 to release and 
transfer the. pulsing connection through the 
windings of relay. 182 and the rotary magnet 
133° in-series: The next series: of impulses 
therefore causes the rotary magnet tobe 
actuated to-step:the brushés of switch S‘to 
the:sixth group of:terminals in the fifth level, 
‘relay 132: remaining:-operated during. this 
series of impulses. It should be mentioned 
that on the operation of the vertical off nor- 
mal contacts 129 on reception of the -first:im- 
pulse of the first series relay 128 is released 
so:that. the tone- from the ‘source 180 is re- 
moved from the trunk. T. 

The original operation of relay 132 on re- 
ception of the. first impulse for. the rotation 
of the brushes on the fifth level completes a 
circuit’ for the operation of relay 126 as fol- 
lows:.. Battery, lower. outer armature and 

lower armature and back contact of relay 
102, to ground. The purpose of.the opera- 
tion of this relay will presently be described. 
The operation of relay 132 also completes at 
its inner lower. armature a connection to 
ground for maintaining. the relay 112 op- 
‘erated after relay 126 is operated’ to remove 
the original ground for maintaining this re- 
lay operated. Relay. 126 in operating pro- 
vides a locking circuit: for itself - from 
battery, through its lower armature and 
front: contact, to ground ‘at: the lower: arma- 

141 will now’ release. 

‘ture. and: back contact: of relay 102. This 7 
ground at the armature and back contact of 
relay 102 is now:through*the upper armature - 
and front contact of relay 126.to the winding 
of relay 135 the purpose*of which will be- 
come.apparent in the succeeding description. 
At the end of the second series of: dial’ im- 
pulses relay 132 is'released. and removes:the 
ground for. relay 112 so that this relay re- 
leases and causes the release. of. relay. 121 - 
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which in turn causes the release of'relay 122. . 
The release of-relay 112 closes an obvious cir- 
cuit for the operation of.the release magnet — 
137, which now: returns the switch N to its 
normal position so as to: make it available 
for another. call... The release:of relay 132 
also: closes a circuit:for the: windings of.re- 
lays: 140-and’ 141; the. purpose:of which will 
be presently: described. - 

The.terminals. 142:and 143 of-all the trunks ¢ 
of each group are strapped together except 
the: terminal of the last trunk in each group 
where the terminal 142 is open.and-terminal 
143 connectedas shown. If the-sixth trunk 
now is found: busy: ground will be. cannected 
to the terminals 142 and :148 due to the oper- 
ation of relay 145. -The.-windings of -relay 
140° are wound differentially: and. connected 
to the brushes 146 and ‘147. in such a manner | 
that when ground is present.on the terminals’ 
142 and: 148 relay 140 will not operate. The 
slow to operate relay 141, however, will oper- 
ate over. a circuit as follows: Battery; lower 
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armature and front contact: of: relay 126, - 
lower outer armature and back:contact.of re- 
lay. 132, upper armature: and. back:contact: of 

_ rotary magnet 133; lower armature and-:back 
contact’ of relay 140, winding of relay 141, 
lower outer armature and back contact-of.re- 
lay 135, brush 147, terminal 148, inner:right- 
hand armature and front .contact of relay 
145 to ground. It should be noted that the 
winding .of relay 185 is~also’-connected: in 

100" 

105 

series with relay 141: to: the: battery at the © 
lower armature’ and. front contact of? relay 
126, through the upper armature and front 
contact of: relay 126 to. ground at: the lower ~ 
armature and back contact of:relay. 102, but 
this relay will not operate at this time as.the 
winding is short-circuited by the ground at 1 
relay 145. Relay 141 in operating provides 
a ground for the operation of rotary magnet. 
133 over’an obvious circuit: so that the rotary 
magnet 133 will step the brushes of the switch 
S from the terminals of the busy trunk to ' 
those of the next trunk in the group. The 
operation of the rotary magnet 183.opens the 
circuit for relay 141 at the upper armature 
and ‘back contact of this magnet’ so that relay 

leasing causes'the release of the-rotary mag- 
net 188. This action will be repeated as long 
as the succeeding trunks are‘found. busy un- 
til the last trunk is reached. “If: the: last 
trunk is also-busy a.ground will be found on 

The relay 141 in‘re- 5 
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the: terminal: 148 but not-on ‘terminal 142. 
In‘ this case relay 140:-will operate, as it is 
faster in its operation: than relay 141, over 
a cireuit as follows: Battery, lower. arma- 
“ure and front contact ofrelay:128, lower-outer 
armature and front-contact of relay 182, up- 
per armature and back contact of rotary 
magnet 133, lower winding of relay 140, lower 
outer armature and back contact of relay 135, 

brush 147, terminal: 148, to ground at reiay 
145... The. operation of relay 140 thus pre- 
vents the operation. of relay 141 on this 
ground as the circuit for this relay is opened 
‘at the lower armature and back contact of re- 
lay 140. Relay 140 places ground and atone 
‘from the source 150 at the upper armatures 
-and front contacts of this relay on the tip 
and ring conductors of trunk T to notify the 
operator at A in office B that all trunks to 
the tributary office that she has -dialed are 
busy. ce : 

Tf a trunk is found idle in this group no 
ground will be present on the terminals 142 
or 148 so that relays-140, and 135 will oper- 
ate in series over a circuit as follows: Battery, 
lower armattre and. front’.contact: of relay 
126, lower outer armature and back .contact 

of relay 182, upper armature and back con- 
tact of magnet 183, lower winding of relay 
140, winding of relay 185, upper armature 

et, cu 
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and front contact of relay 126, to ground 
the lower armature and back. contact of re- 
lay 102. Relay 135 in operating causes the 
operation of relay 152 over a circuit.as.fol- 

lows: Battery, lower winding of relay 152, 
lower inner armature and front contact of 
relay 135, to ground at.the lower armature 
and back contact of relay 102: The. opera- 
tion of relay 135 also opens the connections 
to brushes 146 and 147 and transfers the 

locking circuit for relay 126 from the ground 
at the lower armature and back. contact of 

relay 102 to the ground, through :the wpper 
armature and front contact of relay 135 and 
winding of relay 153, at the armature and 
back contact of relay 154. Relay. 153 is oper- 
ated in this circuit. The operation of-relay 
152 connects the tip and ring conductors of 

the trunk T at the upper and lower. inner 
armatures and front’ contacts of this relay to 

the tip and ring brushes of the switch 8. - This 
relay also provides a circuit for the operation 
of relay 145. over a:circuit as follows: Bat- 

tery, winding of relay 145, sleeve terminal of 

the selected trunk the corresponding sleeve 

brush of switch S the middle lower armature 
and front contacts of relay 152, to ground at 

the lower armature and back contact of relay 

102. Relays 152 and 145 are thereby locked 

in operated position independent of the orig- 

inal energizing circuit for relay 152. Re- 

lay 145 in operating connects ground to the 

terminals 142 and 148 thus making the se- 

lected trunk busy. — 
Relay 153 in operating opens the connec- 
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tion from: the tone sotirce 150. at the: lower 
outer armature and ‘back contact of this re- 
ay -to prevent busy tone from. being ‘trans- 
mitéied to the operator at A when relay 140 
operates. 
current from the source 156 to the trunk lead- 

ing to the tributary office, at the upper outer 
and inner lower armatures and front con- 
tacts of this relay, indicating to the distant 
tributary. office operator. that:a connection. 1s, 
desired over this trunk.. Relay 153 further 
provides an obvious circuit for the: opera- 
tion of-relay 154. "The operation of this re- 
lay causes the release of relays 153 and 126. 
The release of relay 153 removes the ringing 
current from the trunk. while the release of 
relay 126 causes the-reledse of relays 140 and 
185. The release of relay 153 causes the re- 
lease of relay 154.. The circuits as now ar- 
ranged remain in this condition during the 
talking period, That is, the conditions are. 
such that a clear connection is- established 

over the tip and ring conductors of trunks 
TL and T from the tributary office to: the 

operator at A and conversation may ‘begin 
as soon as the two. operators have extended 
the talking connection to the calling and 
called subscribers in a manner well known in 
the art. — . - : 

“When the conversation is ended and dis- 
connection is desired. the operator at A re- 

‘moves her plug from the jack 1 causing the 
release of relay 9. Relay 9 in releasing, re-. 
leases: the busy signal 11 and relays “18, 16 
and 20. The release of relay 20 provides a 

ground for the operation of relay 22 over a 
circuit as.follows: Battery, to the - upper 
armatures and front contacts of relays in 
other sequence circuits corresponding to. re- 
lay 28, winding of relay 
armature and front contact of relay 21, upper 
inner armature and back contact of relay 
20 to ground. Relay 22 causes the operation 
of relay 23 as hereinbefore described and the. 
‘sender equipment C is thereby seized and 
acts as hereinbefore described to send two 
series of impulses.over the common. channel 
M to actuate the switch N to seize trunk T 
for the purpose of releasing the connection. 
However, the order‘of the digits in the code 

_ will be reversed on account of the fact that 

relay 37 will operate at this time over a cir- 
cuit as follows: Battery, winding of relay 

37, upper outer armature and front contact 

of relay 23, upper outer armature and front 
contact of relay 21, upper outer armature 

and back contact of relay 20, to ground. In 
this case, therefore, four impulses will be 

transmitted first followed by two impulses. 

The operation of relay 37 accomplishes this 

by switching the-connection from the count- 
-ing relays 35 and 44 at the upper inner arma- 
tures and lower armatures and contacts so 

that the fourth series of counting relays will 

This relay also applies ringing - 

22; upper inner” 
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be-connected first for controlling the sending 
of impulses. : 

. ‘Fhe-operation of relay 87 also closes’a con- 
-nection. for the operation of relay 49 at the 

, end of the second series of impulses: The 
cirenit for relay 49 is. as follows: Battery, 
right-hand winding of relay 49, upper 
outer armature and front contact of relay 37; 

. Upper outer armature and front-contact of: 
: rélay.24, to ground at the armature and front: 
contact of relay 46.. Relay 49 in operating: 

“will act as hereinbefore described to release 

aT: 

45° 

50 

the relays that. were operated in the sender C 
arid cause relay 21 to release by shunting it: 

: with the left-hand low resistance-winding of 
relay 49. This shunting circuit may be traced 
from: ground. at the armature and front con- 

. tact of relay 49,. left-hand: winding of ‘this 
relay, immer lower armature and front. con- 
tact of relay 23, outer lower ‘armature and 
front contact of relay 22, lower inner: arma- 
ture and back contact of relay 20, to battery 
through the resistance 25. Relay 21 in re- 
leasing causes the release of relay 22 which 

stored to their normal condition -and the 

ment of other connections. a 
_. The two series of impulses received at office 
D funetion to. advance the switch N in the 

sender C available for use in the establish- 

same -manner as the previous code impulses: 
- which were: sent. at the time the trunk. was 

~ seized except that the brushes of the switch 
38. will be advanced :to the fourth ‘evel and’ to- 

the second set of terminals in that level in- 
stead of to the second level--and the. fourth 
-set..of terminals as in. the ‘previous case. 
When the brushes of switch: N reach these 

4o terminals, which are marked 120’, the con- 
_ nection to ground for the lower brush of 
‘switch Nis extended through the lower termi- 
nal over an obvious circuit. for the operation 

-of relay 102. Relay 102°in operating -pro- 
vides a locking circuit for itself to ground at 
the upper closed contacts of the vertical off 
normal contacts 129.. Relay 102 in operating 
opens the holding circuit for relay 112 which 
-now-releases the switch.N as hereinbefore de- 
scribed. Relay 102-also by operating its 
lower armature causes the release of. relays 
101, 152 and 145 and provides an obvious cir- 
cuit. connection for the release magnet 158 
which returns the switch S to normal position. 
The vertical off normal contacts 129 when. re- 
turned to normal position causes the release 
of relay 102 and also the release of relay: 103,: 
which was operated as hereinbefore described 
to make switch S busy. The equipment :at 

dition and available for. use in- other con- 
nections. : 

If a connection is to be established in: the 
- opposite direction between offices D and B the 

8> seizure of a trunk such as trunk TL at a trib- 

in turn causes the release of relays 28 and 37. 
The circuits at. office B are now therefore re- - 

office D is now fully returned'to normal con-- 

idle selector to be actuated :as a line finder to’ 
find this trunk. The detailed: operation. of 

the system under these circumstances will now. 
be described... ‘On the seizure of the trunk TL. 
at the tributary office relay 159: will be oper- 
‘ated over a circuit completed through’ lead 
160, from the usual line finder cireuit arrange- 
ment not shown. Relay 159 in operating pro-- 
vides a locking circuit for itself to ground at 
the inner right-hand araiature and back.con~ 
tact-of relay 145. This relay in’ operating 
also causes the operation of relay 161 over an’ 
obvious circuit. “Relay 161 is common to all: 
trunks such as TL that -have terminals-in: a: 
single level. Relay’ 161.in operating. places 

‘a connection ‘to ‘:ground:on the commutator 
terminal 163 corresponding to the Tevel. on. 

these trunks may terminate in the fourth‘levek: - 
‘The operation. of relay 161. also establishes: a: 
‘circuit for the operation of relay 104 as fol: 

which these trunks terminate. For example; 

a 
“utary office causes the selector S or any other. - 
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lows: Battery, winding of relay 104, lower ~ 
make-before-break contacts’ of relay 108, nor-" 
mally closed contacts of jack 107, “in” lead 
106, right-hand: armature and. front contact: - 

90: 

of relay 161, to. ground at the middle right: 
hand. armature and back contact of relay 162,. 

switch-S is.not idle relay 103: would alread 
have been operated as hereinbefore described. 
and transferred the “in” lead 106 to the “out?” 
lead, 106’. forthe operation: of the relay-cor- 

_ responding ‘to relay 104 in the circuit-of the: - 
next idle switch.. os 

The operation of relay 104 ‘furnishes: an 
obvious connection for the operation of relay: 
164 which in operating applies ringing cur- 
rent.to the trunk T to:signal the operator at. 

105 A. that:-acorinection.-is' desired “over. this. 
trunk. The operation of relay 104 also-closes’ 
a circuit for the operation of ‘relay165 as” 
follows: Battery, middle outer armature and: 
back contact of relay 103,. lower winding 
of relay 165; armature and:back. contact of 
rotary magnet 133, armature and. back -con- 
tact of vertical magnet:180, to: ground ‘at the: 
second upper armature and: front -contact of: 
relay 104. The operation‘of relay 165 -closes 
a-circuit for the operation of the vertical 
magnet 180 as follows: Battery, winding of 
vertical’ magnet 130, upper outer armature 

‘provided the switch S isidle at thistimes If 
TY 95 

100. 

116 

and back contact of relay 103, upper inner’. ~ 
armature and front contact of relay 104, up- 
“per armature and: back contact of relay 166, 
armature and-front contact of relay 165, to 
ground atthe second upper armature and’ 
front contact of relay 104. ~The vertical mag- 
net in operating opens the'circuit for relay: 
165. which in releasing opens the circuit: for 
the vertical. magnet. .The release of the: ver- 

128 

tical magnet again closes a circuit for there. - 
lay.165 which again closes a circuit for. the 
operation of the vertical magnet. This step- 
ping motion continues until the switch. has 124 
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- front contact of re lay 104; upper outer-arma-. 
ture and back contact of: relay 108, winding 
-of the-vertical magnet 180,. to battery. 

20 

10 

been. stepped up to the fourth. level.” When 
this level is reached 
will be connected to. brush 168 for the com- 
pletion of a circuit for relay 166 as follows: 
Battery, second upper: armature and. back 
contact of relay 103, lower winding of relay 
165, armature and "back contact “of rotary 
magnet 133, third upper armature and front: 
contact: of relay 104, upper winding of re- 
lay 166, brush 168, terminal 163 and | ground 
at the left- hand armature and front contact 
of relay 161. Relay 166 in operating pro- 
vides a vocking ciretvit for itself to ground at 
the upper armature and front contact of re- 
lay 104; the-lower high resistance winding 
of relay 166, the inner upper armature and 

vertical: magnet ‘releases at. this time due to 
the high: resistance of the lower winding of 

relay 166-in the above mentioned circuit. 
The operation of relay 166 transfers the 

. stepping circuit. from the vertical to the ro- 
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upper winding of relay 

tary magnet atthe: upper armature and 
front contact of this relay so thatthe cir- 
cuit for the rotary magnet will now be traced 
from battery, through. the winding of magnet 
183, upper armature and front contact of re- 
lay. 166, armature and front contact of. relay 
165, to round at the:second. upper armature 
and ‘front contact. of relay 104... Relay: 165 
and the rotary magnet 133 will now. Titer. , 
nately.operate and release each other to:step 
switch S in a rotary direction-until battery 

- is found on. the terminal 170-associated: with 
trunk TL, this battery being supplied at the 
outer left. hand: armature and front. contact 
of relay 159.. When this battery. connection ° 
is. found the circuit will be. completed for 
the operation of relay 152 and: for prevent- 
ing relay: 165 from: being further -released 
and the rotary magnet from operating thus 
causing the switch to remain with its brushes 
on. these terminals.. This’ circuit may be 
traced as follows: Battery, outer left-hand 
arinature and front contact of. rélay.159, ter- 
minal 170, the corresponding brush of switch 
S, upper winding of relay 152, upper winding 
of relay 165, to ground at the second upper 
armature and front contact of relay 104. Re- 
lay 152 is locked over a ‘circuit as hereinbe- 
fore traced which is completed to the lower 
armature and back contact of relay. 102. to 
ground. Relay “152 in operating closes the 
talking connection from trunk TL to trunk: 

T and also causes.the operation. of relay 145 
over a sleeve circuit under the control of the 
connection to ground at the relay 102. : 
“Relay 103 is'also operated by. the operation: 

of relay 152 over a circuit.as follows: Battery, 

armature and front contact of relay 152, to 
ground at the upper closed contacts of. the 
yertical off normal contacts 129.. Relay 103 

ground on terminal 163 

“The. 

103, lower outer: 

13708;582° 

in operating makes switch’ S- busy « as herein- 
before described while the operation of relay 
145. causes the ‘release of relay 159. and..con-. 

:, nects terminals 142 and 148 to ground to make: 
the trunk ‘FL busy for calls in the opposite. 

159 - causes. 
the release of relay 161 and this relay in turn. 

-165, while. the. 
operation of -relay..103-.causes the release. of. 
‘relays -166:and. Ts The rotary 
also released at this time but no. Further. 

direction. - ‘The release of relay. 

causes the -release. of relay 

stepping occurs as the operating circuit for 
relay 165 is broken.: Relay 104 .1n releasing 
causes the release of relay. 164-to: remove the 
ringing current from the line. . -.. 
“When ringing current: was applied. to the 

trunk ‘T- the alternating current-responsive ~ . 
The opera-. ” relay: 52 at office B was operated.: 

tion of this relay closes an obvious circuit for 
-the.operation of:relay. 64 which-in turn causes 

magnet is. 
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85 
lamp 10.to be Tighted to indicate tothe op-. 
erator at A that a connection. over this trunk 
is desir ed. Relay 64 provides.a locking cir- 
cuit tor itself to Yoround at the outer right- 
hand armature and back contact of relay. 14. 
The: busy. 
oper ation of? relay 64 over an obvious circuit. 
When - the operator .A- inserts an answering 

14 is. plug into. answering jack 12 relay 
operated. The operation of this relay holds 
the busy signal 11 operated but.releases relay 
64.and extinguishes the lamp 10. -. The opera- 

- 90 
signal 11 is also operated by the ~ 

95 

tion of. relay J 14 also opens the alternating cur- 
rent bridge for relay 63. An operating clr- 
‘cuit for. relay 65 is closed by the operation of 
relay 14’and this relay is:locked by a circuit: 
controlled by relay. 21..-The purpose of the 
operation’ of relay 65. will become apparent 
as ‘the. description proceeds. . Conversation 
may now take: place over.the established « con- 
“nection. 

When the operator removes ‘the a answering: 
plug trom. jack 12 at the end of conversa- 
tion relay 14 is released causing the release of. 
the:busy signal11 and closes the. alternating 
ctirrent | bridge for relay 63. It also -pro- 
vides a ground connection through. the left- 
hand armature and front contact of relay 65 
for the operation of relay 21 over a. circuit 
extending: through -resistance 25 to battery. 
Relay ot in operating causes the release of 
relay 65 and causes a release signal to be sent 
to office D in the same manner as herein- 
before described, this release signal causing 
the release of switch S as hereinbefore 
described. ‘When this release signal has been. 
sent relay 21 releases and the circuits are then 
returned.to normal condition, 

- Tt-should:-be understood that. while the in- 
vention has been described only .in..connec- 
tion with.one trunking system, it: is not- 
limited by this d lisclosure but may be applied. 
to other trunking systems. 
What is claimed is: 

-l. Ina. telephone system, a first ‘office, a 
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second office, lines extending between said 
offices, automatic switches at the second office 

_ for further extending said lines, a single cir- 

10 

15 

. cult commion to said ‘fines’ extending between 
said offices-and means controllable « over: said 
elreuit for actuating - and releasing, said: 

. switches, : 
2. In a telephone system, a first office,’ a 

second office, lines extending between the first 
and the second. oflices, lines outgoing from 
said second office, automatic swit tehing mech- 
anisms at said second office, means including 
a separate signaling channel between the first 
and second offices for controlling connections 
through said switching mechanisms | between 
lines from the first office and. lines outgoing 
“from said. second - office, and means whereby 
said switching mechanisms ¢ serve as selectors 

> in connections originating from the: first 
20 0 
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“second office, ‘lines. extending -between the. 
40 
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office and.as line finders i in “connections orig: 
inating from said outgoing lines. ; 

3. In a telephone system, a first office, ra 
second office, lines extending between said 
offices, lines outgoing from said second office, 
automatic switches at the second. office for ‘es- 
tablishing connections between lines from the 
first office and said outgoing lines utilized 

- -as selector switches for. connections origi-: 
~-nating from the first office and as line find- 

ers for connections originating from‘ said 
outgoing lines, and means including a sep-: 
arate signaling, channel extending ‘between 
the first and. second offices: for controlling: 
the establishing: and -the release of connec. 
tions of the first mentioned type and for the 
release of the second mentioned type of con= 
nections. 
4. Ina telephone system, a “first office, a 

first and. the second offices, ‘lines outgoing 
from the second’ office, au tomatic switches at. 
the second office for establishing connections 
between lines from ‘the first office and said 
outgoing lines, a separate signaling channel” 
extending between. the first ¢ and the second 
offices, means utilizing said signaling chan-. 
nel for controlling the establishing and the 

- release of connections ‘originating from. ‘the 
‘first office and for controlling the release ot. 
connections originating from said outgoi ng 
lines. 

5. In a. telephone system, a first office, a 
‘second office, lines” between the first and the 

“60 

second offices, lines outgoing from ihe sec- 
ond office, atitomatic switches at the second 
office, a single circuit common. to-said lines 
between the first and second offices, means for 
transmitting impulses over said. circuit, and 
means responsive to said impulses for’ actu- 
-ating said switches to establish connections 
between. lines from the. first office and said 
out going lines and for releasing said switches. 

6. Ina telephone system, a first ‘office, a 
second. office, other. offices, lines extending 

- between the first and second offices and £ from 

‘said. impulses for selecting: a correspo - 
line from the first office - and the: associated 

re % 

“the: second: office’ to: 
ch second. office each: as: 

sociate Wi 
arate sig naling. channel between the first and: 
second: “offices, means for-tra smitting: ¢ 
gpulses. over: said: channel. from. said: 

eans at. the second office: responsi: 

automatic switch, means for’ thereafter trans- | 
mitting | sv 
first office, and means at the second office re- 
sponsive. to said latter impulses for actuating 
the selected automatic: switch ‘to. establish 
a connection between the associated line and 
a line leading toa desired one of said other 
offices, | 

7. Ina telephone system, a first: office, a 
second office, lines extending between the first 
and second ‘offices, lines..outgoing from’ the 
second office, automatic switches. at said sec-_ 
ond office each associated with a line from 
the first: office, a separate signaling ‘channel . 
between. the first and ‘second. offices, means 

_for -transmitting code impulses over said 
_channel from said first office, means at the. 
second office responsive to ‘said impulses for 

. selecting a corresponding line‘from the first.” 
office and the associated. automatic switch, 
means for thereafter transmitting operating 
‘impulses: from said. first office, means at the 
‘second office responsive to said operating im- 

; d.other. offices, auto: 

a line, es the first office. 5 a Sep: : 

ot vit} 

isch setting’ impulses. from said - 

so 
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pulses for actuating the selected automatic” 
-switch to establish’ a connection. between the- 
associated. line and an: outgoing line, and 
“mheans at the second. office responsive ‘to ‘code 
impulses received from. the first. office for 
réleasing the automatic switch employed i in: 
said connection. 

8. Ina telephone system, a first office, a 
second office, lines. extending between said. 
Offices, automatic. switches at. the: second. of- 
fice for further extending said lines, a single 
conductor common to: said lines extending be- 
tween:.said offices, and means. controllable 
over said conductor for actuating. and releas-. 
ing. said: switches. : 

9. Ina telephone system, a first office,- a - 
second office, lines“extending between. said 
offices, an automatic switch ab the second of- 
fice for each line, a single circuit commion to- 
said lines -ext tending “between. said offices, 
means responsive to the seizure of a ‘line at. 
the first office for enabling the control of 
the corresponding. switch at the second of- 
fice over said circuit and ‘means responsive 

‘to. the release of said line at. the first office 
for controlling said switch over said ¢ircuit 
to cause it to release. 

10. In a telephone system, : a, first: office, a 
second office, lines. extending between. said - 

. offices, -an automatic ‘switch | at. the second 
office for each line, a single circuit. common 
to said lines extending between said offices, . 
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. Means responsive to the seizure of.a line at. 139
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the first. office for seizing the corresponding 
switch at the second office over said circuit, 
“and means responsive to’ the-release of said 
line at the first’ office for controlling said 
‘switch over said circuit to cause it to release. 

In testimony whereof, we have signed our 
names .to- this specification this 9th day. of 

April, 1928. 
RAND 8. BAILEY. : 

- STANLEY F..NELSON. 
= FRANK F. SHIPLEY. 
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