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_&pphcatmn ﬁled Apnl 10

_ '~ This mventlon rel‘l.tes to. telephone eystems;_
- and particularly to: systems in-which'toll con-
L ;-'nectmns are. extended over automatle trunk_’
' :"-.hnee _
Its eb]eet is to smlphfy and 1mpr0ve the
eqmpment for.controlling the operation of the-
o autem‘1t1e switches: used te extend the trunk;
| lmes ' T e

~In the P

impulses received over the common channel
to connect the seized trunks with the desired
| ~Said trunks are also arranged for two-

T way: service in which the automatic switches
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.
- prewded whereby these. connections are re-
~ leased in response to code impulses trans-

Means is further

mitted over the eommen ehannel from the

first - office.

~ while Fig. 2

45

_other offices.

- This 1nvent10n hae been 1llustrated in the_-
‘accompanying drawings in which. Figure. 1
- shows the outgoing end of a trunk at one oﬂice_'
45 arranged in aceerdance with this invention
~and termmatmo' at a toll operator’s position
showe the incoming end. of this
- trunk at a seeend office termmatmo' in- a
- switch havme access. to trunks le‘ldlnﬂ‘ to
" A channel has been Shown n
‘these two ﬁcmres between the first and second.

- offices common to. a plumhty of such trunks.
This channel is arra anged to serve in the es-
~tablishing of eonneetlone over.said trunks in-
. rLccor-:lance -with th1s mventlon and an im-

ast trunk lme cennectlens have.f
-been eentrolled by means. of signals trans-
. mitted over separate common. ehannels be-
- tween offices to find .and identify the incom-
-ingends of trunke selzed at thelr euto 01110*;-.
'_ends SRS |
“This mventlen is an- 1mpreveme11t over.
- systems of this type in that it provides means
" whereby trunks between a
_ office terminating in automatic switches at the
“second-office are 1dent1ﬁed and prepared for:
% extension to desired lines in response:to code
impulses transnntted to the.second office over
~ a separate common channel on the seizure of
said trunks at the first office and whereby said
automatic switches are actuated by dialing”

‘group.-

irst-and a second -

keys.

desired group-of trunks.

“senids ‘the desired number by depressing a

‘number key and either one of the keys KA g0
-and KB, and the switch' S is accordingly op- -
erated. The tone is removed from the trunk -
and when the. sending of 1mpuleee 1s complet-
ed the sender C is restored to norm
by other operators in setting up connections
.over mher trunks to Wthh the sender O 1S -
Switch N is also restored to nor- =
~mal at thls time and the emtch S.after hav- -
ing been advanced to the-

_trunks proceeds to hunt for an 1c11e trunk in -

1928 Serml Ne 268 844 T

'pulse sendmg and reeewmo* equlpment re—"._

quired:-for this purpose W}ueh is’common to.a

ca,lhno jack 1

plurality of such. trunks is also shown at the .
- twooffices. ~ . NS A S
Referring to the dra.wmoe the mventlen B8
__i___.has been: 1llustmted in a eystem Whereby an-
operator at an office B may, by inserting the
~calling plug’ of :a. cord (not shown). into-a
and by opemtmg keys in ‘the
z'.eender equipment ‘C, establish a: connection
“over trunk T ‘and operate the switch:S as-

| seemted with this trunk at office D to. select Q.

oroup of trunks and hunt: for and. cenneetj:' -, 

- trunk T to-an idle trunk, such.as TLiyin said -
“These groups of trunks ma,y 1ead to:
dlﬁ"erent offices, tributary to-office D. R
The selzure: of the trunk T by the 0per‘Lteri-’__-"_’.'_-...-- o
at A causes the serider equipment’ C.to func-: - =
‘tion to transmit a' code signal over the com-= = =+ -
“mon signaling channel'M to actuate a switch

impulses.

C.and-may be transmitted over channel M.

70

N to select trtmk T and prepare the associated..

switch S fer opera,tlen by succeeding control - SRTR
Sueh 1mpulses may be preduced?i‘f. S

by operation of keys in the sender equipment =

Y- T
TIn this sender eqmpment two keys B end 6
only, have been'shown of a group of ten num-

ber keys empleyed in the selection: of corre-

“sponding levels in the switch-Siwhere the'ter-. -
‘minals of the. desired group. of trunks are lo-
cated.” In addition, -there’ has’
~ shown keys KA and KB which when: operated -

also “been |

cause the selection of corresponding: groups:

of trunks in. the level selécted by the number
- Assoon as trunk T is sel zed by switch
N chal tone is transmitted back over the trunk--_*-

_'355 ._ | |

to the operator at A to notlfy her to'select the: -

commen.:

proper .group-. of

“The operator- then{_"-.-"-:-‘--'-'-."- -

al foruse o
PYRE
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102t office: B to HOtlfV
a connection is:being’ established - over: this.
A busy signal 11 is also actuated to
- indicate that thistr unk is engaged. -

‘erator at A will now insert the answering

| trunk

30

- 35

- nally

o

this gro ap to extend the connectlon to the.

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 oﬁice

- YWhen the conversation overthis connectlon _'
-,'15 finished the operator at A removes the

calling plug from jack 1 and- the sender C.is

then again. seized and acts to transmit a dif-
ferent code signal over chanriel M to actuate "-
the switch N %o - acain find the trunk T Tor
the purpose of restormn the selector &, the
switch N and the f*ender C to normal condi-
The code signal in: this case has been.
. shown as the reverse of the code signal origi-
produced to select:the trunk T at ofiice.
D although: another code signal may-be used.
- If a connection: is to be. estabhshed in the

tion.

opnos1te direction between offices D and B

the-seizure of a trunk-such-as TL at-a tribu-
- tary office.causes: the selector S or any other

idle selector to be. actuated as a line finder to

o find this trunk. When trunk TL is found.
. an a,ltc,rnatmg current signal is transmitted-
over trunk:T to actuate the supervisory lamp s

the operator at-A that

~ plug of a‘cord into'the answering jack 12 and |
- when conversation over -this- connectlon 18,
" finished it is released by the operqtor at A
* * by-the removal of the answering. plug..

this case the.connection is re stored to nor-
~ mal in the same manner as when a connection
- - originates. at ofﬁce B as - herembefore de-

‘- scrlbed

- a manner. well, known in the art.
in operating closes a cireuit for busy signal

- 11 ‘which indicates :to other toll operﬂtors;-
~that trunk T is busy.-

50

- The qw1tches N and S may be of thn Wel]-':' :

o 40-_51m0w'11 Strowger type: hzwmg the usual up-'

and .around movements.
~A description will now be. made n detm]

. also closes a connection for the. operation of
-c-..relay 13, from battery, winding of relay 13

~operation of relay 13 cuts off the tip and ring

60

conductors of the trunk T from.the answer-

ing jack 12-and connects them to the calling
-';_Jﬁck 1 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

Ti,'zg‘é;séé |

rent to the trunk T
‘the above, menmo red short-circuit for relay
mature and back contact.
Relay 16 1s tlerefore now operated and thus
removes. the battery at the upper outer arma-
ture and -back. contact for relay 15
this relay to. release.

“The op- to ground at the. lower armature and back:
95
“establishe a4 tor the operation oi- relay
In.

or relay

Jectors in the group. to hunt

Relav Y from tributary - offices.

gwiteh S as a 11‘16 ﬁnder WIH heremfuter be o

‘Relay 9 1n operating

~front contacts and . ‘ll‘lll'i‘bl‘l‘e of 1"elay

. eqmpments

15, lower inner armature and-
_ front contact’ of relay 13 through the outer
-ammture and front contacts of relay 9 to tﬂei

ﬂround at the rw*ht hand ﬂurmature and b’LCk |

eontact of relay 14 Tt should be noted that

a circuit 1s also closed from this ground to

battery through the winding of relay 16 but -

that this winding is short- circuited through

the upper inner armature and back contact |

of relay 16, and lower inner armature and

*bftck comact of 1"613,‘}? 15. Relay 16 Wlﬂ (3011-_

“sequently not operate at this time. = =
Relay 15 m opﬂra,tmg apphes ringing éur-
irom source 17 :md opens

16 at g J.GW arm

ELUSIHU

~orrelay 15 and the slow: to operate character-.
istic :of relay 16. This momentary 1mpulse-
._'of ringing current irom source 17

100

sponsive: relay 100. : Relay ¢ioses.

~The ringing current; ..
-is .therefore : pphed to the trunl* T durmﬂ .
~the operated pe'f'lod of ‘relay 15 which de- -
~pends-on the slow to:release characteristic

causes.
he - opera tton of the. a,lternatm@ current re-
| AN
- obvious circuit for the operatlon of relay 101
‘which provides-a locking circuit for itselt

0
(A
g0

thl‘Ougﬂ its upper armature and front.contact.

comﬁcb of . relay 102..

LA connecuen 1s ralso

as fo‘law

108
Battery, upper winding of 1e].,13 '
-100, upper outer armature and baclk contact:
104, 1ower: armature and front. .con-
tact of" rela,y 101 to ground.

The.operation:
~of relay 103 makes the se]ectoru busy. and

100

thereby: preventsits operation asa line finder

on calls ‘incoming from tributary ofﬁces _
Thisis accomphshed by transferring the “in”
starting lead 106 from the winding of relay

- 104t0 tne “out”’ startmcr lead 106’ at the lower

| ~armature and a 11'011‘ conmct of -
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

through the contacts of the Le 107 an d there

by pmvents the selector swnch - opei a,tmn'

as’ a line~{inder but lﬁermns succeeding  se-

“as line’ ﬁnderﬂ*'

105
ay. 103,

110

for' trunks on-which the calls are incoming

described.
Reterrmﬂ* back to T‘lg

elay 20" as' Tollows:
and back contact of relaﬁy 21, right hand outer

oround at the outer right hand armature
and back contact of 161‘137 14,  Relays 22
and 23 c{mstltute the usual sequence cireuit
emplo; red 1n
e used, such a

selzed to the common: eqmpment

1 When lelay 9 op-- '
‘erated a circuit was also cmsed for the oper-

| " s ation of the 1
- outer rwh hand armature and front con-

9 to

m*rangements where: common

"The operation of

135

B;:LL- ery,. -
' '-__Wmdmw of- 1’*011}? 20, lower outer. armature. -
- tacts of reh 9, outer 1‘1o-ht hand armature

and back contﬂ,ct of relay 14 to O'I'Oll'ld Tne

120

125
5 sender C com-
- mon toa p:m aluy of tr um,..s T, for .connect-

Jrig the trunks in the order in which they are =

Thesere-

hys are 11101171(11 “11 t0 tl‘llllK His ‘md 1t should_- uu |
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 amensest

be: lmderswoﬂ that each trmﬂ{ 1N the 01‘0111}'
is promded with correspondmg el ays.

operation of this sequerice ¢ircuit is as. fol- of relay 35, armature and ‘back contdct of re- "

lay 36, lower outer armature and front con- g o
ey
contact of relay 57 lower outer armature and -~
38, right hand arma- =
“ture and back contact of relay 89, upper ©
‘armature and front contact of relay 29 brush-
383, 111tn1*rupter 30 to ground.

lows: Relay 20 1n operatmw closes’ a circdir
forthe operatlo*'l of relay 22 as follows: From -
- battery, throngh the upper inner armatures .
~and back contacts ofrelays correspondmg to-
o 'relay 23 of sequence circuits assoc 1ated 3
- trunksof a higher 1111mber in the group, wind."
ing of relay 22 u*)per 1nner armature and

T back confact of relay 21, upper Inner arma-
- “ture and front contact of relay 20 to ground.
- The operation of relay 22 cleses:a 011"*@1,11’5 for

‘the operation of relay 23 as'tollows: Battery,
15 winding of relay 23, inner and lower
- ture and front contacu of relay 22 throuo,_l-

. the make before brealk con’acts of relays co

responding to relay 22 of the lower numi'*er uJi |

- trunks in the group.  The operation of botlh
- 20

25

‘relays 22 and 23 can there?ore only take place of SIM 11ﬁ1ty “When' the ground at the in-
- if the common equipment C is not ennaﬂed |
by another trunk FEAE : N
~~ “When relays 22 and 23 are both onerated?
a circuit is closed from ba’tery through a re--

sistance 25, winding of relay 21, IoweL inner

~armature and frorit contactof 1elay 20, lower
- outer armature and front contact of 1e1w 29
lower inner armature and. front contact of

30

35

relay 23, to winding of relay 926 to ground.
'Relay ‘31 1S m‘trﬂ'mal so that it will not op-
" erate in this cireuit.

"Relay 26-however op-
erates and conneects battery.

signaling channel M at its outer right hand
'armature and back contact and throuen (he
armature and front contact of relay 27.
- lay 26 also furnishes battery for the o pera-
~ tion of relay 28 over an obvious circuit.

Re-

lay 28-is slow to operate but pwpﬂres Al

circuit for the operation of reh,y 29.
40

~ with the circuit extending t11r011011 the second

48

55
of relay 27 as follows: Battery, wmdmn of
~ relay 2{ upper front contacts of I'elay 29,

~ brush 33 to oround. Relay 27 will now there--
fore be f:,lternately operated and released un--
der control of interr upter 30 qu cause the

- -battery connection for the common‘signaling
. channel M to be correspondingly mterrupb-—-‘ :

€0

60

~inner armature and back contact of relay-
32, make before break con‘acts of relay 29,
the winding of this relay, the armature and
Afront contact of relay 28, inner right hand

~armature and front contact of relay 26 to I_relay 1n “operating provides a 1001;111% cir- }

battery. Relay 29 in operating prowdes a
locking circuit for i

armature and back contact of 1elay 32, 'The

- ground at the interrupter 80 is ftppheﬂ al-

temately to brushes 31 and:- 33.
“When relay 29 operates and the oround at

the interrupter 30 is later connected to brush

33 a -circuit is completed for the operatlonﬂ-;hemm%fter will be desecribed.

Upon the next ccmnectlo’l of 0‘1*01111(1 at tae‘f '
“interrupter 30 to brush 3
be closed for the Opemtlon of relay 38 as

ed-at the arm'lture and back contact of this
relay.

with

.j'IUG ?I.J

Arma-

lay 35 from battery

Re-
This

circuit will be closed when the interr upter

30 closes a connection to ground at erQh 31 interrupt the ‘connection, ' from battery

‘the outer right hand armature and front -
signal
channel M. The 0per wtiog of relay 46 CIO‘%B& .
asoperation of re- 110
lay 32 through its lower winding and. th;ls -

tself mdependenﬁ of in-
terrupter 30 from ground at the lower ouuer |

It should be noted that t‘le brush 33

-

tact’ of relay 23, lower armature and. bacl

back contact of rﬂlay

Relays 35 and

)

- - [
. - - .
' .
- - .
-
. . -
. . . a N
- '
'
' '

s also connected for the operatlon of relay .

The '85'over a circuit asfollows: Battery, winding o

g5
e the second pair. of 1"elays of a count-"f a

1nge: re1 oy system well-known 'in -the art. .
few of the other relays of this system:have -
“been shown and are designated:40 and 41, 49
“and 43,44 and 45 and 47 and 48, It should be 80
.Unclergtoori that there are ten groups of such .

A

(ountmgurela,}fs associated with the number

tact of relay 85 to ground at the lower arma-
ture and back contact of relay

___keys - Lhe usual manner, although only five -
- pairs of relays have been ShOWH for the sake -~
85 .

| te“mpuel 30is removed from brush 33 for the -~ -
- first time relay 36-operates in series with re- =
through the Wmdmgs
of these two relays, armature and front con- 9 S
32 On the = .~

,  next connection of the omund at the inter-
_'1*'11ptﬂ1“' 30, relay. 40 operates throtugh the
Carmature: and back .contact of relay
“armature and- front: contact of-relay 36. On

; ~the next removal of the ground at the -
to the common

41 and- o
05

terrupter 30, it is obvmus that relays 41 and

46 operate in. a e

arallel circuit in series with

relay 40 and lock to ground at the lower I

outer armature and ba Ck contact of relay 32,
In other Words, 1t will require two successive
‘connections to ground of the brush 33 to cause . =~

these counting relays and relay 46 to be oper-

ated and 1001{6(1 It 1s also evident that relay
27 1s operated twice durmg this period to

contact of rehy 26, for the commorn

an obvious circuit for thag

cuit for itself thrmwh its. upper winding,
upper

ftrmature and front contact, to oround .

at the upper armature and back contact ofre- 1!
lay 38. The operation of relay 32 opens the .

at . |

115

locking circuit' for relays 29, 385, 86, 40, 41

follows : Battery, winding of- I‘LIEW' 38 malke-

& ClLT cmt will now

“and 46 so that these relays will now be Te-
leased. Consequently relay 29 cannot be
again operated until relay 32 has rﬂleased as -

. - R
B R
e o

before-break contacts of this relaﬁf -inner

| '.lower armature, armature and front. contact:

{ relay 32, brush 38, to ground at the inter-

'“'m] ter 30. Belav 98 provzdes ) 1001{1110' cir-
cu}t for 1tse‘Jf thmuﬂ*h 1ts 1111’161‘ lower arma.._f

130

100



' ture and front contact to sround at the arma- i
nection is desired.. When battery was first..

_- i .

|

- ture and back contact of the release relay 49.

~ Relay 38 in operating causes the release of
. relay 32 as 1t -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 contact, up-
- per-armature and front contact of relay 38,
upper armature ‘and back contact of relay
The connection from brush
31 on the next closure to ground from-the
~ interrupter 80 will now therefore be com-
pleted as before at the second lower arma- .
ture and. back contact of this relay for the
" reoperation of relay 29 which locks to the
~ oround at the lower outer armature and back
COHt’tCt of relw 32.
“the

10

- :.-' _.-. . ' . l-
SRR 15

32, to Uround

On the next closure of

the counting relay 44 as follows: Battery,

R

L Bu

'_.35

~ winding of relay 44, upper “armature .and -
~ back contact of countmg relay 45, lower mid-
~dle armature and front. contact of relay- 23,
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 1elay 39, ,upper.armature and.
{ront contact of relay. 29 brush 385 to ground -
~at interrupter 30. On the. Subsequent inter-
" ruptions of the ground ‘connection from in-
- terrupter 30 countlnn relays 45, 42, 43, 35,
36, 40, 41 and 46. WIH operate in succession ;
.:._nd relay 27 will of course also be alter nqtely --
operated and released in accordance with

. the successive connections to ground through

~ brush 33 from interrupter 30, Thus the con-

~ nection from battery for the common signal

transmitted over. this common channel to
office D and in this case the number of i 1m -
‘pulses will be four, as the connection origi-
s mated at the fourth oroup of counting re-
lays 44 and 45. When this series of 1mpulqes '
 has been transmitted relay 46 is operated
~and relay 32 is again operated In this case
relay ‘-12 1S locked by a circuit through its
upper winding  and upper armature. and

- -4p.channel M will be accordlnnly mterrupted

Another. series of impulses is therefore

| _fl ont:.contact; upper armature and front con-

tact of 1*613,7 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 isthereby released as
well as the countmfr 1e1fws 44 45, 4:2 48 80}_ P

-_86 40. 41 rmd 46.

“impulses respectively have now been sent to
) the distant office D and these code impulses

Two series of anulses of two and four

"~ act 1n 2 manner to connect the common S10-

naling channel M to equipments associated

~with the trunlk T at this office and caused
- said equipment to apply a tone to the trunk
_to notify the opemtor that she may chal the

ated.

net 114 in series.

| ground at mterrupter 30 for brush 33 -
20 relay 27 will operate as before and a cireuit
wﬂl also. be completed for the operation of
_contacts 115

.-'contacb of relay

Relay 116 being s.

e _.i;*?féé.ééé; o ey

number of the trlbutarv oﬁice to which a con-, -

On the first

connected to the channel M relay 110 oper- -
The: operatlon of relay 110 closes an -
obvious- circuit. for the operation: of- relay.
111 which in turn ‘causes the operation of =~
relay 112. Rela}rs 110 and 111 follow the suc-
-ceeding interruptions of battery on the chan-
nel M but relay 112 bemg slow to release re~ :
~ mains operated during pulsing.
impulse the release of relay 111 causes the - -

operation of relay 118 and the vertical mag-

- The circuit for this mag-
net and relay may be traced ﬁom battery, .
through the magnet 114, winding of relay
113, the lower normallv closed cont‘wts 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 vertical

80" =

mafmet 114 operates its Vertlcal off normal "~

Relay

1138 is slow to release so. that it

will be held ‘operated during the pulsing.
The first series of impulses bemﬂ twoin num- .
ber causes- the vertical. mannet 114 to step

5 so that the operating path for .
the vertical magnet 114 and relay 113 1S Now - -
transferred ‘throuﬂh the armature and front -~
113 and the lower closed.

‘contacts of the VEItIC‘tl off normal contacts
115,

00" .

the brushes of %'Wltd’l N. up to th_e qecond |

level of telmma,ls on this swnch

At the end of the second impulse relay 111

remains operated until the next series of 1m--
pulses is received as relay 110 will be main-

tained operated.

The next

100

This affords sufficient time
for relay 113 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.

series of 1mpulses will now actuate the ro- .

nals are shown in the drawmcr a,nd marked 120:

ated during the pulsing.

tary magnet 117 to cause the switch N to step -
in a mtarv direction until the fourth set of
terminals in the selected level are connected -
to the brushes of the switch. Thesé termi- 110
OW 10 1eleaﬁe Tremains oper-
"The first'operation

of magnet 11’"' causes a circuit:-to be closed

for relay 121 as follows : Battery, winding of

armature and front contact of relay

ground. Rela,y 121 is-locked in operated

112,
111 to :
21206 -
osition through the circuit completed at its
left-hand armature and front contact to the
oround at the outer left-hand armature and
front contact of relay 112. At the 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 122, -
right-hand armature and front contact of
-relay 121, to ground at the outer right-hand
ar matme and back contact of relay 116. The

116
relay 121, inner right-hand armature and

front: contact of reh‘y 116, inner left-hand- |
‘armature and. Iront COIlt‘LCt of relay
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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
- ot switch N and lower terminal in the fourth
set marked 120 in the selected level through -
- the:; winding of relay 124 to battery. Relay
- 111-1s thereby releaced but it will be noted
. that relay 112 is maintained lecked in its. op-
~erated position through its inner:left-hand
armature and 1ront. contact; through the
- nner 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
-armature and back contact of relay 126, lower =
armature and back contact ofirelay 102, to

oround. . o ST
. The above mentioned circuit for relay 124

causes the relay to operate and close an ob-

~ vious circuit for-the cperation.of relay.127

EY
e’

LT

s 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 closed contacts-of

the vertical off normal contacts 129 of .switch

~ Dy to greund. Relay 128 in operating estab-
- hishes 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-
~celved at the operator’s telephone set and no-

“tifies her that the dialing may begin. The

o

- circult’ connections at cffice- D will. now. re-

main in this condition until the dial impulses
are recetved.
- The operator at A upon receiving this tone

“actuates the keys for the selection of the de-

sived tributary office. Let it now be assumed
that the trunks from the desired tributary of-
fice terminate on the second half of the fifth

The operation -of key 5 causes the switch: S

~ to step its brushes to the fifth level and the
opcration of key KB causes the switch to ro-
tate 1ts brushes on this level to the sixth set
of terminals in this level, 1. e., the second half
of'the fifth level. Ashereinbefore stated the
~arrangement. may be such that only two of

this latter type of keys KA and KB are pro-
viced 1n the sender C on the assumption that

- not-more than two groups of trunks: leading
5 to tributary offices are located in each level of - _
~relay 53 may be traced as follows: Battery,

terminals of switch S. _ )
- When key 5 1s actuated the relay .50 oper-
ates over a circmt as follows: Battery at the

lower armature and front contact of relay 24,

60 third-lower armature and front contact of re-
- lay 32, 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.

r . . . -
'
' . - .
' . . .
. - . . .
- -
Ll 5
. a
r
-

- When relay. 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 resistance of this circuit caused by the
high resistance of the lower winding of relay

contact.of this relay. . Relay 51-will now.re-

L

50.¢ " The new- circuit for relay 51 may be 70 '
traced from battery.through another,pair of
‘the upper make-before-break contacts of relay -
o0, contacts Gfkey5auppeI‘W1ﬂdlﬂg | O’f ;rel;@y |
91, to ground at-the.lower armature and back 5

main operatéd 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 ‘g

“key 5 remains depressed-in case any other key

is operated, i. e., the combined resistance of

L -

r -

‘these; two- windings. in series. with.the high
resistance -of the two windings:of any other
‘relay would prevent such a_relay. from oper: g5
ating as long as key 5 remains.operated:in -
“view of the comparatively lower resistance
‘path to battery provided through the contaets
ot key 5:and the: upper. make-before-break
contacts-of relay-50.  Relay. 50 in operating
provides:a locking circuit for itself.to ground

at the armature and back contact of relay 49.

‘This eircuit 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

‘100

50 is thereby short-circuited. Consequently
as long as relay 50 remains operated any other

relay in this group will be prevented from
Tos

. 'th - pressed, as'the two windings:in such'a relay

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.

operating. in case the, associated key is: de-

will be shunted by the. connection to ground
at the-armature and back contact of relay.49

through the low resistance winding.of relay -~
110

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

Wh@]ﬁl I@].EL}'QQIS Operated and | bI‘USh 33 1S

‘connected to interrupter 80.as will hereinafter

"When key KB is.a

_ | _ ctuated relay 53 is oper-
‘ated as relay 39 is operated at this time; relay

39 being operated by the circuit' completed as

described through the winding of: this relay
on the operation of relay 50. The circuit for

inner- left-hand armature and front contact

of relay 39, the high and low resistance wind-

120

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:.

1gs

130
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pose and'i 111 the same manner as re]a 51 was-

~ operated on the operation of relay 50 The

15

20

35 ;
- mature of rela,v 48 which may be connected

40

45

o5 apparent as the descmptlon proceeds.

99 on the next closure of the circuit therefore
through the brush 31 on interrupter 30. Re-
Jay 29 locks: up- as hereinbefore desembed

“and prepares ‘a circuit for counting relay
30

sender C is now 1n- condition for tr fmsmlttmw

the two series’ ot 1mpulseb 5 and 2 in sue
-cessmn R

- When 1elzw' 39 18 opemted as descubed-
-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
relay 39. ‘Relay 82 1n releasing completes.a
circuit for the operation of relay 56 as 1ol-

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 39, upper inner armature
and -front contact: of relw 94, upper arma-

ture and front contact of relw 38, upper ar-
mature and: back contact of relfl,y 32, to
oround. - Relay-56 in operating promdes a
lockmfr cn*mut for itself through 1ts make-
'before break contacts to Ground at the arma-
ture and back contact of rela, 49. - The pur-

pose of the operation of rel.;w 56 Wlll become

32 1 releasing permits the operatlon of 1‘@‘9.3?

47 which will be completed on the next clo-

sure of the connection to ground through
"This circuiit may now be traced

brush 33.
as follows: Battery, winding of counting
relay 47, armature and back contfmt of count-
Ing rel‘w 48, the lead marked 4 from the ar-

to the front. contact also marked 4 associated
with the upper outer armature of relay 50,

through the ottter right-hand armature. 2 and
back contact of relw 57, the upper- make-
before-break contacts of relay 29, brush 33,

to ground at the mterrupter 30. On the
opening of this circuit at the interrupter 30

the counting relay 48 is'operated and on the

succeeding mtermptmns of this circuit the
remaining counting relays are operated. antl

~locked up in succession'and thereby permit

50

55

- 60

relay 27 to be alternately operated’ and re-

leased to interrupt the connection to - bat-

tery for channel M a cmrespondm“ num--
ber ‘of times, namely ﬁve mtelru*)tmns in

succession. |
“When relay 46 is ﬁnmﬂy oper ated a cireuit
is completed for the operation of relay BT
over a circuit as follows: Battery, winding
of relay 5T, its make-before-break contacts
outer: 1*10*11t—hand armature and-front 00}1-
tact of relay 56, armature and front contact
of relay 46, to oround: Relay 57 provldes
a locking cu'cmt for itself through its inner
rlo*ht hand armature

relan;' 49. Relay 32 is:now again operated
by the operation of relay 46 causing ‘the re-
lease of- 1elay 29 'md the countmg relays

follows:

Relay

‘of relay 49.

and- front Contact to
-o*round at the ‘er‘lture and back contact of

1,703,582

-Tl11s relay locks to o*round over & circuit as
of relay
32, upper armature and front contact of this-
--rela,y, upper armature and: front contact of
- yelay 38, upper inner armature and front -,
contact of rela,y 24, outer left hand armature -
and front COHb&CbS of relay 39, inner right
- hand armature and front cont%t of relay 56,
to ground at the armature and back contact .
of 1ela 59.  The operation of relay 57 trans-

fers at the outer right hand armature a con-

- Battery, upper- ‘winding

nection from brush 33 and the counting re-

lays through the corresponding front contact .
t-and to the upper outer armature and front

‘contact of relay 53, and from there through
lead marked 6 to the lower counting relay
of the sixth crroun not shown. The opel'atlon
of relay 57 also. apphes battery for the oper-

80

ation of 1"613, 59 -over a circuit as follows:

Battery, mlddle right hand armature and
front contact of rela‘;r 57, winding of relay

Relay 59 1n operat-

ing opens the lockmo circuit for relay 32 and -
this relay in releasing causes the counting

relays and- qssocmted clrcults to function
again to send the second series of impulses

‘ under control of the around at the brush 33

of interrupter 30. Rela 32in releasing also

8o

59, lower front contacts and upper 3 winding |
of 1(-31::15r 53, upper make-before-brealk con-
tacts of this lelw armature and back contact

ot relay 49 to oround. 90

95

closes a circuit for the opemtmn of relay 60

as Tollows: Battery, winding of relay 60, ar-

and front contact of
rela, 56, outer left-hand armature and front
contqct of relay 39, upper inner armature and
front contact of rel‘w 24, upper armature and
front contact of relay ‘38 to Glound at the

“upper armature and back contaf,t of relay 32.

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

relay 46 causes the operation of relay 82 and
the release -of 29 as hereinbetore descrlbed

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,
Jleft-hand armature and ir ont conta

ot ot re-
lay 60, armature and front contfwt of relay
46 to O‘round Relay 49 provides a locking
mrcmt for itself to oround at its m*matura
and -front contact from battery connected
through resistance 25 and winding of relay
91, inper lower armature and front contact

| of relay 20 lower outer arnmture and front
'corta,ct o1 rela*y 22 lower inner armature and

front contact of relay 23 and the left-hand

*wmdmg of relay 49, This relay in operat-
‘ing causes the release of relays 60, 59, 53, 39,

50, 56, 57, 24, 38 and 32. " Relay 96 is a]so I'e-

.-leﬁsed 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 Clr'cult
to battery for channel M. = S

mature and front contact of relay 59, inner |
right-hand armature

100

105

At the end of the sixth impulse

110

115

120
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'- The eﬁect at: cl‘ﬁce D prcduced by the two
sets of dial impulses will now be described.
Tt will be recalled that -the code lmpulsee
. place tone onthe trunk T to notify the op-
-~ 9'erator at’ A that' she may: dial the clesued-'
tributary office  and prepare. the circuits at

-"._-":_'-___-_’cfﬁce D “for the: reception of dlal 1mpulses.
It will be recalled that:relay 124 is operated
- . so'that the first release of relay 110, on the

10 fipst interr uption of the connection OVBI‘ chan-

~mnel’M, causes the release of this relay and

- thus completes a- circuit for the operation
-~ of the vertical magnet 130 and the reley 131
as: follows: Battﬂw, Wmdmf}‘ o1 the vertical-
magnet 130,- winding of relay 131, lower

.15

| normelly made ccntacts of the vertical off

20

The :operation of the vertical mecmet op-

B erates the vertical off normal contacts 1929 so

that:the circuit for the vertical magnet 130

and 1e1:w 131 is now tr ansferred to t‘le arma-

turecand ifront contact of relay 131 and the
closed lcwer contacts of the group 129. Re-

Jay:131 is slow in releasing so that 1t 1s held

~ between the impulses.
pulses, being six in number, causes the switch

terminals.

S to step its brushes’ to the sixth . level of

- The next series of 11111)1115

relay 132 remaining -operated during this
series of 1mpulses.

~ that on the op emtlcn of the vertical off nor-
_ mal contacts 129 on rece‘ctch of the first:1m-

45 so:that the tone from the ‘source 130 1S Ie-

pulse of the first series I'el.;n;' 128 is released

_ moved from the trunk T.

The original operation of relay 182 on re-

I 'ceptlcn cf the first 1mpulse for the rotation

~of the brushes on the fifth level completes a

50

 lows:.

-circuit for the operation of relay 126 as fol-
Battery, lower. outer armature and

. front contact of relay 132, winding of relay

- 126, make-before-break. ccntacts of rehy 130 -

) lcner armature and back contact of’ relfw'

55102, to ground.

The purpose of. the opera-

tlcn of this relay will presently be deecrlbed

. 60

| - lay- cpemted Relev 126 in cperetme' p]:e-._
vidés a locking circuit: for

. ‘battery, throuo'h 1ts lower armature and
65

The operation of relay 132 also ccmpletee at
its inner lower. armature a connection to

ﬂ‘IOHI’ld for 111a1nt111111m the relay 112 op-

erated after relay 126 is operated to remove
the orw'mal oround for mamt‘umno‘ this re-

front: contact tc frrcund at the lcwer aIIma-

| - for another. call.
- mormal contacts 129, right- hzmd armature

and front contact of reley 127, inner arma-
ture and ‘back contactof relay 124 to ground.

The first series of im-

At the end of the sixth: impulse
relay 110 lemmns operated until the next
series of impulses are veceived. This affords:

~sufficient time for the relay 181 to release and

transfer the pulsing connection through the
windings of relay 132 and the I'OiElT y magnet

- 133 in series:

- therefore causes the rotary magnet tc be‘

actuated to step-the brushes of switch S to

- 40 thesixth group of terminals in the fifth level,

142 and 143 relay 140 will not operate.
slow to operate relay 141, however, will oper-

It should be mentlcned"

| wmdmn of relay. o
- series Wlth relay 141 to the battery at the
lower armature and front contact of: 1e1*w
126, through the upper armature and fr ont

contact of relay 126 to ground at the lower

1tself  from:

pulses relay 132 is released and removes the

ground for relay 112 so that this relay re-~
121~

Teases and causes the release of relay.
which in turn causes the release-of relay 122.

.
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;_tule a,nd becL contact of rela:}r 102 Thlsw;._.'f.f
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’ stcceeding deecrlptlcn B
- At the end of the second series of:dial im--

oo

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
The release:of relay 132

also ¢loses a circuit for the:windings of re-

lays 140 and 141, the purpcee cf Wh1ch Wlllf h
,be presently. described. o

o
&

The terminals. 142-and 143 cf all the trunk:e"f 5

“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 connected as shown.: If thesixth trunk
now is found busy ground will be cannected

“to the terminals 142 and 143 due to the oper- =~

ation of relay 145. The windings of relay

140 are wound diff erentlally and connected - R '

to the brushes 146 and 147 in such a manner

that when ground is present on the terminals

Th{} R |

ate over a circuit as fcllcws Bettery, lower

armature and front contact of relay 126, =~ -

lower outer: armature and back contact of re-

lay 132, upper-armature and back contact of

rotary macmet 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 143, inner:right-
“hand armature and front . contect of Ielan- '-

105 .

145 to oround. It shculd be noted that the

185 is-also connected in

armature and back ccntect of relay 102, but

- this relay will not cperate at this time as the
winding is short- circuited by the ground at -
“relay 145. Relay 141 in cpemtmg prcwdee R

~ a ground for the operation of rotary magnet
_133 over'an obvious circuit so that the rctaw -
magnet 133 will step the brushes of the switeh
S from the termmals of the Dbusy trunk to 1
those of the next trunk in the group.
operation of the rotary magnet 133 opens the

circuit for relay 141 at the upper armature
and back contact of this magnet so that relev{"- '

141 will now release.
leasing causes the release of the. rotary mag-
net 183. This action will be repeated as lcnu '

‘as the succeeding trunke are found busy

The

The relay 141 in re-

til the last trunk 1s reached. "If: the: last

trunk is also busy a ground will be found o1 |

110

ml__' L

130 B o
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wihe teunuml 143 but not on immﬂml—_ 142,
¢ I i

10

~vents the oper..ltmn of relay 141 on this

15

25

4

In-this case relay 140 will operate, ¢
faster in its operation: than relfw 141, over
a circuit as follows:

armature and front-contact of relay 182, up-

per armature and back contact oif vob ary

magnet 133, lower winding of relay 140, lower

outer armature and back cmztact of 1{-}1%3? 185
brush 147, terminal 143, to ground at reiay
145. . The. operation of 101‘1? 140 thus pre-

oround as the circuit for this relay is opened

| "%t the lower armature and back contfmt ot re-

from the source 150 at the. upper armatures

-and front contacts of this relay on the tip
and ring conductors of trunk T to notiiy th

opemtor at A in office B that all trunks to

the trlbutmv ofﬁce that Qhe 1‘15 miﬂed are
‘busy., - '
- Ifa tumk 1S found 1(116 in thls ﬂiov "}"11-0'
~ oround will be present on the terminals 142

or 143 so that relays 140, and 135 w 11l oper-
ate In series over a cir cuit as follows: Ba Lrtel:f{".;,
lower armature and front contact of relay

126, lower outel armature ‘md back contact
~of 1e1ay 132, upper armature and b‘wk COR -

30

40

45

~ated in this circut. The operation of relay

55

60

140, WmémO of relay 130 upper «

winding of relay 153, at the armature

the trunk T at the upper a

tact of ma Unet 133, lower winding of 'el‘w

armature
e"s""

fuu

and front contact of relay 126 te erous 1d

the lower armature and back CO’ﬂt‘lCh of re-
'lzw 109,

lows: Battery, lower winding of relay -
lower 1nner armature ancd front contact of

U-—Fﬂ,

relay 135, to ground at.the lower armature ci
‘and back contact of relay 102:

tion of relay 135 also opens the connections
to brushes 14‘:6 and 147 and t

at the lower armature and back comact 04’

relay 102 to the ground, thr cugh the up pel

armature and fmnt contact of relw 135 and

back contact of relay 154: Relay 153 is opar-
152 connects the tip and ring conductors of
and’ lower
armatures ::md front contacts of this relay to

the tip and ring brushes of the switchS. This.
relay also pmmdeﬂ 5 circuit for the operation

ot 1ehv 145 over a circuit as follows: Bat-
tery, winding of relay 145, sleeve terlm‘ml of

the selected trunh the corresnondmn sleeve

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

the lower armature and back contact of reiay

102. Relays 152 and 145 are thereby locked
in operated position Inc ependen“* of the orig-

inal ener oizing circuit for relay 152. ’3{8—

65

lected trunk busy. . _
Relay 133 in opers ‘Itlllﬁ‘ opens the connef*-

lay 145 1n opemtmtr connects oround to the
terminals 142 and 1%3 nus maklnﬁ uhe se-

B‘lttelj,, lower arma- 1

‘ure and frent contact ¢f relay: 126, lower outer 'og

E.}Uj :

t Eﬂl{lnﬂ period.

Relay 135 1n 0pemtm@ causes the

. _opemtlon of relay 152 over a circuit as. iol-
ho |

The. operﬁ-"

ransfers the
locking circuit for relay 126 from the ground

and.

11171{31‘ -

| T1;.-7'9'3—;,’5;8:3

tmn flom th(, tone solirce 150 at tbe lowel'__
outér armature and - ‘back contact of this re-
lay to prevent: busy tone from being trans-
d to the operator at A. when 1'ehy 140 -
This relay also applies ringing 70 -
ent 1"1 om the source 156 to the trunk lead— -
to the tributary o{ﬁce,, at the upper outer

'qLd inner lower armatures and front con-

_11§,t
rates,

&
Uy
nl-
18

cts of this relay, indicating to the distant

desired over this trunk.. Relay 153 further

ir 1b1 arv. office: operator that a connection.is 79 -

mowdeq an obvmus circuit for' the: opera-

The release of relay 153 removes the ringing

W,r 126 causes the release of relays 140 and
- The release of relay 153 causes the re-

-f

.L* ase of 1"elw 154. . The circuits as now ar-
raneed remain in this condltlon during the
That 1s, the condltlons are .
such that a clear connection is established

over the tip and ring conductors of trunks

TL and T from the t1'1but‘1ry office to the
‘operator at A and conversation may begin

as soon as the two operators have extended

. .
T T,

che talking connection to the calling and

called Subscrlber S 1n 2 mannel Well known m
_thn art. :

When the conversatlon 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 51011&1 11 and relays’ 13 16
~and 20. The release of relay 20 p10v1de3 a 1

ground for the operation of relay 22 over a

rewit as.follows: Battery, to - the - upper

| T"ll‘ltLlI‘eS and front contacts of relays in

cther sequence circuits corresponding to. re-
lay 23, winding of relay

inner armature and back contact Of relay

20 to ground. Relay 22 causes the operation
of 1elay 23 as hereinbefore described and the
sender equipment C 1is thereby

acts as heremnbefore. described to send two

292, upper 1nner
ar ma.ture and front contact of relay 21, upper

seized and

tion of relay 154. ‘The operation of this re-

" lay causes the release of relays 153 and 126.
lay 140. Relay 140 places ground and a tone

| 0111‘1 ent from the trunk while the release of

85

90

100

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 dlglts in the code
will be reverqed on account of the fact that
relay 37 will operate at this time over a cir-

115 |

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 91, upper outer armature

120

and back contact of rela,y 20, to ground. In '

this case, therefore, four: 1mpulses will be
LI‘&HSHllttBJ. first followed by two impulses.

The opermmn of relay 37 accomplishes this
by switching the connection from the count-
ing relays 25 and 44 at the upper inner arma-
-tures and lower armatures and contacts so

at the fourth serle,s of countmg relays will

125

150
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1

be- connected ﬁrst for contrc}]lmg the sendmg uta,ry ofhce ca,uses the selector S or any othera,_-

' - idle selector to be actuated as a line finder to:
ind this trunk. The detailed: operation of .
‘the system under these mrcumstances will now.

be described. - :On the seizure of the trunk TL T
at the trlbutary office relay 159 will be oper- = -
ated over a circuit completed through' lead -
160, {rom the usual line ﬁ*lder cireuit arrange- |
‘ment not shown. Relay 159 in operatingpro--
vides a locking circuit for itself to ground at g

the inner: 11ght-hmd armature and back con-

This relay in" operating

of impulses.

. 'Fhe operation of relay 37 a,lso closes a)-con--
~ .. nection for the operation of relay 49 at the

. The
- circuit for relay 49 is as follows: Battery,

s end of the second series of 1mpulses

-__"1‘1trht hand winding of relay - 49,

 relay49. This shunting circuit may be traced

o “from- ground at the armature and front con-
- tact of relay 49, left-hand ‘winding ‘of this
- relay, inner lower armature and front. con- -

s 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 1n re-

- 'leasmn' causes the release of relay 22 which

g Inturn causes the release of relays 23 and 37.
- The circuits at office B are now therefore re-
~stored to their normal cond1t10n and the

.~ sender C available for use in the estabhsh—_

© ment of other connections.

The two series of 1mpulses recewed at oﬂice

e '*D funetion to-advance the switch N in the
© same manner as the previous code impulses
~ - which were sent at the time the trunk was
- seized except that the brushes of the switch
% will be ‘Ldvanced to the fourth level 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.
o 40 terminals, which are marked 1207, the con-

Tnection to ground for the lower brush of

B o switch N:1s extended through the lower termi-

nal over an obvious mrcult for the operation

- of relay 102. Relay 102 in operating pro-
45 vides a locking circuit for itself to ground at -
~ the upper closed contacts of the vertlcle off-
normal contacts 129.  Relay 102in operating
‘opens the holding circuit for relay 112 which
- .now releases the sw1tch N as hereinbefore de-
| Relay- 102 also by opemtmcr 1tg’

- scribed.
lower armature causes the release of relays
101, 152 and 145 and provides an obvious cir-
ciiit connection for the release magnet 158

which returns the switch S to normal p051t10n '

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

og oflice D is now fully returned to normal con-
. dition and avalhble for use 111 othel con-'
- nectlons ' | |

If a conneétwn 18 to be estabhshed in the
~_ opposite direction between offices D and B the

*4; seizure of a trunk such as tmnk TL at a tr1b-_

. upper -
outer armature and Front contact of lelay 31y

. upper outer armature and front contact ofi
3o Felay 24, te ground at the armature and front
7 contact of relay 46. Relay 49 in operating

- will act as hereinbefore described to release-_
. - the relays that were operated in the sender C
. and cause relay 21 to release by shunting it
" s With the left-hand low resistance winding of

‘operation of the vertical magnet.-
'pmn motion . contmues untﬂ the Swltch has

tact of relay 145,
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also causes the operation of relay 161 over an'

which these trunks terminate.

obvieus eircuit. *Relay 161 is common toall .
trunks such as TL that have' terminaly in a

single level. '

Relay 161 in operating places . -
o connection to ground. on the commutator-. .
-_'termlnal 163 correspondmg to the level on. -
‘For example;
these trunks may terminate in the fourth: leveli - g5 =
The operation of relay 161 also: establishesa: "=
circuit for the operatlon of relay 104 as fol= . - R
lows: Ba,ttely, winding of relay 104, lower ~ = -
_make-before-break contacts of relay 163 nor-- . .
mally closed contacts of: TJack 107, “".m"’ lead g9
106, right-hand: armature and front centact:.';'_’_,-_
of- relay 161, to ground at the middle right-

hand. armature and back contact of rel&y 162, .

The operation. of rela,y

103,

lower winding
of relay 165, armature and back contact of

rotary- magnet 183, armature and. back con-
tact of vertical maﬂ'net 130, to:ground at the

‘second upper: armature and front :contact of
'-1elay 104. The operatlon of'relay 165 closes
a-circuit for the operation' of the vertical
‘magnet 130 as follows: Ba,ttery, winding of
VBl"thﬂl magnet 130, upper outer armaturef

- provided the switch S isidle at this time. - It
switch S is.niot idle relay 103:would alreadyi ar
have been operated as hereinbefore described o
~ and transferred the “in” lead 106 to the “out”™
"lead 106/ for'the. .operation: of the: rela,y cor- - o
_'respondmcr to relzw 104 m. the mrcult of the D
next idle SW1tch - -

%5

104: furmshes &n] R
chvious eonnectlon for the 0perat10n of relayf
164 ‘which In operating applies: rmging cur- ..
rent-to the trunk T to: signal the operator at -
A that a connectmn is" desired “over this 55
‘trunk. The operation of relay 104 also cloges = -
a circuit for the operation-of Telay 165 as”
~ follows: Battery middle outer armature and. .

‘back contact of relay:

116

and back co.ntaet of relay 103, upper inner -

armature and front contact of relay 104, up-
“per armature and: back contact of relay 166, 120
armature and-front contact of relay 165, to
‘ground at the second upper armature- and._"'_ 2
_- 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-«- o
“tical magnet again closes a circuit for the re-

lay . 165 which again closes a circuit for the

This step- B

e
18y

128



-_ bcen stepped up to thc foulth levcl
this level is reached

10

“contact of relay 103, lower winding of relay

165, armature and back contact cf rotary
'maonet 183, third upper armature and front-
- ”co*’ltact o1 rclay 104, upper winding of re-
.. lay 166, brush 168, tcrmmal 168 and oround

i

at the lcft hand armaturc and front contact
of relay 161. Rela,y 166 in operating pro-

 vides a locking circuit for itself to ground at
~ the upper armature and front. contact of ve-

- -
A

L o4
ST e the high resistance of the lower winding of
- relay 166 in the above mentioned circuit.

- front contact of this relay so that.the cir-
cuit for the rotary magnet will now be traced

- from battery, thrcunh the winding of magnet

.80

lay 104, the :lower high resistance winding

The operation of relay 166 transfers the

- -".stcppmn circuit from the vertical to the ro-

tary magnet at the upper -armature and.
"The busy

133, upper armature and front. contact of re-

lay 166, armature and front contact of relay
- 165, to oround at the second upper armature
~and front contact: of relay:104. - Relay 165
and the rotary magnet 133 will now. alter- 1
“rent bridge for relay 63.

~ nately o erate and: release each other to: step

- of rela 159, -

45

60

63

5 switch

on thcf-*c terminals.

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
- 55 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 thc_
”conncctlcn to ground at the relay 102. X
- Relay 103 is'also opcrated by the oper ation

oi relay 152 over a circuit as follows: Battery,
. -upper winding of relay |

“armature and front contact cf relay 152, to
~ground at the upper closed contacts of the

Vcrtlca,l oﬁ IlOI‘Hl‘ll contacts 129 Rclw 103

When
ground on terminal 163
“will be connected to brush 168 for the com-
pletion of a circuit for relay 166 as follows:
- Battery, second upper. armature and. back

| chrcctlon

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
When this battery connection - €
1s. :fcund the circuit will be. completed for
‘the operation of reldy 152 and.for prevent-
ing relay 165 from being further released
and the rotary magnet from operating thus
causing the switch £ remain with its brushes
This circuit may be
traced as follows: Battery, outer left-hand
~ armature and front contact of relay 159, ter-
minal 170, the corresponding brush-of switch
S, upper wmdmg of relay 152, upper winding
of relay 165, to ground at the second upper
armature and front contact of relay 104. Re-

103, lower outer

.1?793;5‘895 o

in operating m‘lkcs sm.tch S btlsy as helem-;__' .

before described while the operation of relay
145 causes the release of relay 159 and con-

nects terminals 142 and 143 to ground tomake

the trunk TL busy for calls in the opposite-
The. 1c1casc of relay 159 causes.
“the rclcase of relay 161 and this relay in turn.

‘causes the .release of relay- _
operation of relay 103. causes the release. of -

macrnct 1S
eased at this time but no tmther-.

relays -

66-and. 104.  The rotary
also rel

165, while the

70

5

Stcppmo* oceurs -as the operating circuit for -

relay 165 is broken.

" When Tinging current was apphcd tc- thc-
trunk T the. 41tclnat1ng current responsive .
relay 52 at office B was operated..

1S dcsu ed.
cuits

hand armature: and back contact of lelay 4.

operated. The oper ation of this relay holds
the busy signal 11 operated but.releases relay

14 1s.

Relay 104 1in releasing -
“causes the release of relay 164 to 1c1n0vc thc _
Tinging current from the line.
of rel&y 166, the inner upper armature and -
~ front contact of re lay 104, ; Upper outer arma--
~ ture and back contact of: 1c1a 1108, wmdmg |
~of the vertical magnet 130, tc ba,ttcry
. vertical magnet releases qt this time due tc

80

< T'he opera-
tion of this relay closes an obvious circuit for
‘the.operation of relay 64 which:in turn causes -
lamp 10 to be lighted to indicate to the op-
~erator at A that a connection over this trunk
Relay 64 provides a locking cir-
tor 1tself to ground at the outer 11011t-"" .
90
signal 11 is also operated by the
oper *1131011 of relay 64 over an obvious circuit.
When the operator A inserts an answering
plug into answering jack 12 relay

85

9%

64 and c‘{cmﬂulshcs the lamp 10. - The opera- -

tion of. 1cl&y 14 also opens the alt ematmn Cur- B

“cuit for rela;y 65 is closed by the cpcmtlon of
'1elay 14°and this relay is:locked by a circuit

controlled by relay 21.- The purpose of the
operation oi relay 65 Wlll become apparent
as ‘the description prccccds Conversation

may now take: placc over. the estabhshed con-

‘nection.

“When thc roperator removes the answer 111n1
'pllw' from.- jack 12 at the end of conversa-

~An oper atmo cir-

105

tion relay 14 is released causing the release of

‘the busy signal 11 and closes the. alternating

current blldo'c for relay

63. 1t also pro-

vides a Orcund connection through the left-:
‘hand mnatule and front contact ci' 1chy 65

for the operation of relay 21 over a.circuit

extending through resistance 25 to battery.

Relay o1 in operating causes the release of

'1-10

115

relay 65 and causes a release signal to be sent

to office D in the same manner as hcrem- |

before described, this release. signal causing
.--thc relcase of
‘described. When this release signal has been.

Sent 1chy 21 releases and the clrcmtf; are tnen -
.__letmned to normal condition.

SWltch S oas hﬂlcmbcfcrc

120

1t should :-be understood tlnt while thc 111-" .

..ve"-'fltlon has been described only in. conmnec-

125

tion with .one trunking system, it. is not- .

limited by this 11%c105111e but nmy bc ftpphed .

to other trunking systems.
- What is claimed is:

L Ina. telcphcnc systcm a ﬁlst oﬁicc,

130



' second oi’ﬁce, lmes ezu.tendmg between said

offices, automatic switches at the second office -
for further extending said llnes, a single cir-

cuit commion to said lines extending betwee_a._
“said offices and means controlleble over: seLl_
- carcuit for ectuetmﬂ' and releesmg seldr

~switches,

15

- 20

2. In a telephone system, a ﬁrbt efﬁee, a. s
second office, lines extending between the first
and the SLCOH(l offices, llnee outgoing from

said second office, automatic swﬁehmn mech-

~anisms at said second office, means mcludmo
. aseparate signaling ch‘mnel between the first
and second offices for controllmo connections
through said switching mechemsms between:
* lines from the first ofﬁce and lines outgoing

~- “from said second. office, and means whereby ;
e '_.’f._de switching mechamems serve as selectors

.In. connectmne originating from the- first
office and as line ﬁnders In conneetl ns .omg- '
. Inating from said outgoing lines. =

3. In a telephone sysiem, a first of’lce a - ond office each associated with a line from o

. the first office, a separate signaling ‘channel -

- second office, lines extending between sald
~ offices, lines outoomw from said second office,

- . - release of the eeeend mentlonecl type of cen-"-"’
. nectmns | -

. 4. In a telephone eystem . ﬁlst oﬁlce, a
SR _z]_second office, " lines. ettendme between the

40

the second. office for estebllshmo connections

the

tions of the

between lines fl om the first eﬂlce and said

extending between the first and he second

offices, means utilizing said swnalnw chan-
el lor controllmer the estebhehmg end the-
- release of connectmns originating from. the J
 'hrstoffice and for eemrellmg the release’ of.
- 50
o lines. R | |

5. In a tele'ohone System a ﬁrst ofﬁce., a8
| iseeond office, lmes between the first and the
- second ofﬁces lines outc'omﬁ from the sec-
ond office, atitomatic sw1tehee at the second
office, a single circuit common to said lines

connections 01‘10111et1n0' from s:ucl outﬂo

between the First and second ofﬁces, means for
transmitting impulses over said circuit, and
means responsive to said impulses for .«_zetu-

ating said switches to establish connections'
“between lines from the first office and said

_ out ooing lines and for rele'lsmcr sald switches.

first office, a

6. In a telephone system, a

__eeconcl office, other offices, lmee emendmo
_-_[between the ﬁrst end eecond ofﬁces end Irem.

' -i:-s?f-.ﬁiﬁ;e@g?

'socnted with a line from the fi SR
arate sig nelmﬁ channel between the ﬁre‘t and-
ces, means for: trenem1tt1n0' cade ?8 -
_i1mpulses ove“ said: channel Irom. Sald fivst
- office, means at, the second office- responsiveto.
aid impulses for selecting- a corresponding:
line from: the first office- a‘nd the associated
- autematic switch, means for thereafter tmne-‘
mitting : switch setting” impulses from said =~
irst olece, and means at the second office re- =

- sponsive to said latier impulses for actuating . =~
the selected automatic' switch to establish - R
_a connection between the associated line and

a line leading to a deelred one ef Selcl other S

-office

sa1d llnes ext enclm

second Offs

oﬁices

for transmitting code ‘impulses over said g9
_channel from SELICl first office, means at the = . =
second office responsive to said. impulses for . -
- selecting a corresponding line from the first =
e,:ed the associated automatic switch, -
means for thereafter LI‘ELHSHllttlﬂg 0peratmg-i- o5 -
- ,.’-,"1mpulses from said first office, means at the -~ ©
- arate swnellng channel extending bﬂtweeﬁ'_'
| irst and seecond offices for . controllmoL
‘the establishing- and the release of cozlnee~_:

irst mentioned type and for the

“second ofiice responsive to emd operating im-- =

- pulses for actuating the selected automatic” . - L
switch o ‘establish a- connection between the =~
~associated line and an: outgomﬂ' line, and

8 In a telephene .system a ﬁrst oﬁice,

!
- . .
B
r - ) -\.. ’ ._ . b .
. . e - .
- - - RS
. ! ) .
e LT . '
. a_ Ty ' )
; W " ’ -
.
- ' -
- - -
. !
!

the second. affice’ to said. other. eﬁcee euto-;_;._‘_'
“malie switches at. said: second office eaeh as-
rst office; aasep- SR

80

7 In e telephone sye‘tem a. ﬁret oﬁice e
“second office, lines extending ‘between the ﬁrst_ L
‘and second oﬁlces, lines. outgomg from the

~second office, automatic switches. at said see-

“between the first .and second offices, méans - -
automatic svmtches at the second office for es-

ELbllShIIlD‘ connectlons between lines from the

v ﬁrst ofﬁce and said- outgoing lines utilized
L as selecter switches for COIlIlﬂCtIOnC* Origi--
-~ nating from the first office and as line ﬁnd-
“ers for connections originating from said
- outgoing linies, and means mcluclmﬂ' a sep-

w00
‘means at the second office responsive’ to code R
. 1mpulses received from the  first office for;__._;-' R
releasing the autematle sw1teh employed 111 PR
_---!sa,ld connection,. - T
first and the second offices, lnes ou‘tﬂomg "

) 2 105
~  from the second eﬂice au tometlc switches at :

. second office, lines extendmcr between said
offices, autometlc switches at the second of- -
fice for further extending said lines, a single

outgoing lines, a separe**e signaling channel " conductor common to- said lines extendmg be-

110

tween- said offices, and means controllable 17

-over said cenduetor for aetuatmg e,nd releee-—,_ U
Ang. sald switches. S e P

9. In a telephone system, a ﬁrst ofﬁce a
‘second office, lines- extending between sa1cl‘--_
o offices, an eutometlc switch at the second of-
- fice for each line, a smcrle circuit common to-

between said offices, -
means responsive to the seizire of a line at-

the first office for enabling the. control of - o

the corresponding switch at the second of- 120
fice over said Ulreult and means responsive =~
‘to the release of said line at the first office . -
for controlling. said switch over seul cn'emtf] BT

-to cause i1t to release. "~ SR |

10. In a telephone system a ﬁrst oﬂlce a

second office, lmes extendmw between. szucl o
offices, -an- a,utomatle sw1tch at the second = =
office for each line, a single ecircuit common |
“to said lines extendmn‘ between said offices,

-means responewe to the seizure of a lme at m R
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" the first office for .sei:.mlg. thé clofréspondng

_switch at the second office over said circuit,
“and means responsive to the release of- sa,ld

line at the first office - for controlling
g ‘switch over said circuit to cause it to rel

‘'sal1 d
ease.

In testlmony whereof, we have signed our -
names to- this spec1ﬁcat10n this 9th day of

Aprll 1928.
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