b s

FTR 6E PABX

Federal Telephone and Radio Corporation

CLIFTON, NEW JERSEY

PRINTED IN U.S.A.



PTR 6E PABX

NS-1800

NW-1800~1

NSE-120113
NSE-59882

NSE-97800

INDEX

FTR 6E PABX - 6 Line PBX
Wiring Diagram fbr .
FTR 6E PABX

FTR 6E PABX Outside Connections

Wiring Diagram Symbols Relays,
Res., Cond. & Induction Colls
Wiring Diagram Symbols

(For Maintenance)



SHEET: NS-=1800/2 DRAWING: NS-1800

'
‘ TITLE: FTR 6E PABX KEY SHEET:
- é LINE PBX ‘

DATE: Sept., 12, 1946

JOB: Stock Order
20001 .

1. PURPOSE OF THE CIRCUIT
1.1 To provide connection between local PABX stations.

1.2 To provide a connection between all unrestricted

PABX stations and the city exchange.

‘2. WORKING LIMITS -
2.1 The normal operating voltage is 24 volts with

pefmfssibie limits of from 2Q'vv01ts to 30 volts. .
2,2 The maximum loop resistance of a station Iline in-
cluding instrument, shall be 150w. |
2.3 The maximum loop resisténce of trunk iines, shall
be 700w,
2.4 The minimum insulation resistance of stations
. 'shail,beA3§§OOOW.- | :
| 2,95 The migimum insulation resiétance.ef trunk lines
shall be 10,000%.
2.6 The dial speed may vary between 8 and 12 impulses

per second.

3. PRINC Tr’AL AL FEATURES —

3.1 Each trunk is provided with a power failure relay
which automatically connects the trunk to a predetermined

R

local station in case of power fallure.

e 1 -
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3.2 Calls between PABX stations are entirely automatic.
Dial tone, interrupted busy tone and ring back tone are

provided.

3.3 Call Back
Any local station engaged on an incoming or out-

going city'call may hold the trunk connection while he
calls another local station for information or othef Teasons,
Upon completion of the local conversation the calling station
may again resume the conversation.
3.4 Iransfer
An incoming. or outgoing trunk connection may be
transferred from one PABX station to another, provided the
local party is not restricted from trunk connections.
"3.5 Instantaneous Busy
Provision is made for making a trunk busy froq
the city exchange before ringing current is connected.
This érrangement provides for control of the trunk from the
Mcity exchange when the PABX party releases on an incoming
call.,
3.6 Restricted Service

Any PABX station may be restiicted to loeal calls

only.

4., METHOD OF OPERATION

4.1 Logal Call
To initiate a local call the local party removes

his receiver; waits for dial tone and then dials the number

of the wanted local party.
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If the called local pérty is free interrupted
ringing cﬁrrent is connected to the line.

Wheﬁ the called party answers a through con-
nection 1s established and the conversation takes place.
The connection is under control of both the calling and
thé called party and the link is reieased‘when both the
calling and the called partiés‘release;

~ If the called pafty is busy, an interrupted

busy tone is connected to the calling parfy who restores

his recelver and frees the common circult.

4.2 Outgoing City Call

An outgoing city call may be initiated by any
unrestricted loecal party. -

To inifia%e an outgoing city call, the local party
removes the reééi&er and upon receiving dial tone, depresses -
the transfer button associated with his set. _

If the first trunk is free, the local party is
connected to this trunk and the common circuit i% released.
If the first trunk is busy the second trunk is connected
to the loeal party and the common circuit i_svreleased°

| If the city exchange is automatic the local party
will receive dial f@ne from the eity exchange and he dials .
the number of the wanted city subseriber.

If the city exchange is manual the PABX station
awaits the answer of the city operator and then communicates

—

the wanted number.
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If both trunks are busy at the time the local
" party initiates an outgéing city call' an interruptéd busy
tone is commected to the calling party, who should replace
his receiver and attempt the call latter. ’
4.3 Incoming City Call
| An incoming citj/call on either-the first or the
second trunk,operates the common ringer. .

Any unrestricted local party may reply to the call
by removing the receiver and depressing the transfer button.
The answering party should disregard the busy tone which
is connected to the circuit at this time. -

2 ~After the call has been answered the city exchange
may be transferred to any unrestricted local party.

When an incoming eall signal is received, busy
tone is connected to the common circuit° This busy tone
informs any parfies who may be occupylng the common circuit
that an incoming call is awaiting an answer. -Thefparties
oceupying the common cirecuit should replace their receivers
releasing the common circuit so that the incoming call maj
be answered. |

4,4 Call Back

If the local pariy engaged on a city exchange
ccnneetion.desires to éstablish_a local connection, he may
do so by depressing the transfer butteon associated with
his sets,

The depreséion of the transfer button places a

held on the trunk and transfers the local line to the

common circuit.
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On obtaining dial tone, the calling pafty dials
the humber_of the wanted loeal party and the connection is
established in the same manner as for a local eall,

When the conversation 1s completed, the calling
party may re-establish the trunk connecticn by momentarily
restoring his receiver and then depressing the transfer
button the second time.

If the common circuit 1s engaged 6n a call back
at the time the transfer button 1s depressed, busy tone is
connected to ihe second party attempfing the ecall back inev
dicating that a éall back connection cannot be established

at this time, ‘
| 4.5 gzénsfgr

A To transfer a city connection te another local
party9 a call back is initiated as eiplained in paragraph
4.4,

if the called partiy azcepts the ¢ity connection,
the calling party depresses the gransfer button the second
time before restoring the receiver. The city connection

is now transferred to the second party and the first party

is released.

5. CIRCUIT DESCRIPTION
5.1 Logal Call

— 5.1.1 Local Farty Removes the Receiver.

We will assume that the call is initiated

by local station number 2. When the lezal station removes
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his receiver relay Lbr operates:
(1) Battery, winding Lbr, right middle
break contacts of Ax2r and Axlr,
right outer break of Ler, right breaks
of Abr, Adr, Lr, Clrz, Lir, Str2 and
Ftro, station loop, left breaks of
Ftr2, Strz2, Llr2 and Clrz, ground.
Relay Lbr operates and completes a circuit for
the éperation of relays Lr and Lir as follows: _
(2) Battery, winding of I3r and Lr in series,
right inner break of Ler, left make of
Lbr, ground. o :

A1l the Clr line relays are now connected to the correspond-
ing station lines.
Relay Cirp operates in the following circuilt:
(3) Battery, winding of Clirp, left make
Ly, right breaks of Clra, Llrp, Str2
~and Firz, caliing station's loop, left
break of Firz, Strz, Lirp, and Cirg,
ground,
Relay Cirp closes its locking circult before open-
/ .
ing its operating cireuit:
(4) Battery, winding Clr;, right middle
make of Clrp, lef%t middle break of
Cliri, make of Lbr, ground.
- If two local partys should remove thelr receivers
[ 4 .
at the same time, only one of the Cir releys may lock, the
locking circuit of these releys teing csonnected over series
break contactsy zc that whar ome CIr relay operates it opens

the locking circult for the follewing Tir ralays in the

chain, s

\

snnects the super-

Cy

Over it's inner makes Clry

visory relay Asr tc the locsl party’s locp. .Relay Asr oper-
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ates and in turn operates mlay Ler which locks to ground
over, the left make of Lbr.

Relay Lbr is maintained operated from ground at
the right make of Asr,; right outer make Ler, right breaks
of Axir and Axor, winding Lbr to battery.

At its right inner break ILer opens the circuit for
Ir and Ljr which release. From now until the end of the
selection, the common circuit is made busy to other calling
- subscribers. , '

Relay Rer operates in the following circuitﬁ

(5) Battery, primary winding Rer, break
of Ixr, Ber, Bbr, and Aar, left make

~of Ler, ground.

Relay Rer locks in the following circuit:

(6) Battery, secondary winding Rer, left
inner make of Rer, break of Rgr, right
irner make of Ler, make of Lbr, ground.

A circﬁit to operate the “uzzer is completed as
follows:. _
| (7) Battery, 80V resistancé, primary wind-

ing of the buzzer, break contact of

the btuzzer, left make of Ler, ground.
In operating the buzzer opens its'aperating circuit
at its break.céntact and releases. It recperates again and
the cycle repeats itself.

The variation of flux in the primery winding of the

buzzer caused by the operation and release of the buzzer
induces an alternating voltage in the sesondary winding wﬁi&h

produces an alternating current that is wused as a dial tone

and is transmitted to the calling party as follows:
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(8) Ground, secondary winding of the

- . buzzer, non-inductive winding of
Dcr, right inner break of Decr, break
of Rtr, right outer make of Rcr, right
break of Tgr, 1 MF condenser, left
inner make of Clr2, left break of Llrp,
Stro and Ftrp, local party's loop,.
right breaks of Ftr2, Str2, and Llrp,
right inner make._of Clrp, primary
winding Lxr, secondary winding Axr,
battery.. :

5e1°2_ Dialing
- Upon receiving dial tone the calling party
dials the number of the wanted party, the dial impulses
being repeated to the counting relays by relay Asr.

When relay Asr releases on the first impulse

from the dial a circuit 1is cbmpleted to operate Aar:

(9) Battery, winding Aar, right inner
breeks of Bar and Bbr, right outer
break of Dcr, breaks of Lsr and Asr,
right breaks of Cbpr and Cbjr, right
inner make of Ler, make of Lbr, ground.

Relay Lmr operates on the first impulse in parallel
with Aar and being slow %0 reliesase, it remains operated during

the train of impulses.

At the end of the first impulse when Asr reoperates,

relay Bar operates in series with Aar:

(10) Battery, winding Aér, left inner make:
- of Aar, winding of Bar, left break of
Bbr, left make of Ler, ground.
The second impulse iz received by Abr over a éimilar
circuit. At the end of the second impulse Abr locks in
series with Bbr. When Bbr cperates it opens the 1ocking

circuit of Aar and Abr which release.

The third impulse is received by Acr over the right
inner maké of Bbr. At the end of the third impulse Acr
locks in series with Ber under control of Bar, and relays

Abr and Bbr aré’releaéedo
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The fourth impﬁlse is received by Aar in circuit

(9) and relay Aar now operates Adr:
(11) Battery, winding of Adr, left outer
break of Bdr, right outer make of
Aer, left outer make of Aar, left
outer break of Bar, ground.

At Lhe end of the fourth impulse when Asr re-
operates, Aar locks in series with Bar under control of Bbr.
Relays.Aer and Ber are. released Relay Adr locks in series
with Bdr under control of Ier, |

The fifth impulse 1s received by relay Abr° At

'the end of the fifth impulse when Asr ré—operates relay,
Abr locks in series with Bbr and relays Aar and Bar are
rélgased°

The sixth impulse is received by relay Acro At
the end of the fifth impulse when Asr re- operates‘relay
Aer locks in series with Ber and relaye Abr ‘and Bbr release.

The table below shows the sbunting relays that re-

main operated for each locsl party's number dialled.

No. Diallied L Counting Relavs Operated
1 Aar, Bsr
2 - Abr, Bbr
3 Acrgy Ber
4 Aavs Bar, Adr, Bdr
5 Atr, Bbr9 Aﬂr Bdr
6 Aerg Ber, Adr Bdr

_ If a figure akov & 6" har Peen dialled in errof,
the pair of counting relays'Aar9 and Bar operate for the 7th
pulse and remain locked. The 8th and following impulses’
cannot.be stored the circuit for Alxr being opened at the
right inner break of Ber which remains operated in series
with Acr over a make of Bdr.

. s 9 €3
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At the end of the series of impulses Lmr releases-

and completes a circuit for the operation of relay Der:
(12) Battery; primary winding Dcr9 right
middle make of Rer, break of Imr
make contact of one of the counting
relays, left make of Ler, ground.
Relay Der locks over its left inner make to ground
at the make of Lbr and opens the cperating circuit for the
counting relays at its right outer break., Over its left
outer ﬁake Der completes a circuit to operate relay Lrr.
Relay Lrr at its make contacts bridges the break cohtacts
of the Clr relays and thereby prepares a locking circuit
for each Clr relay independent of the Clr relay of the

preceeding circuit.
5.1.3 Test of Called Party
Assuming that line number 6 is being called

relay Rtr will test the line:
(13) Ground, left mzke of Ler, make of one
. of the counting relays, break of Imr,

right middie make of Rar, winding of
Rtr, righ* imnner make of Bdr,; right
inner break.of Aar, right make of
Bery right outer breaks of Ftré, Strg
and Llrg, winding Clrg, battery.

5.1.4 Célled Line Free
If the called iine iIs free none of the relays
Ftrg, Strgd and Llrg will te found operated and rélay Rtr
will operate in cireuit (13}, Relay Rtr has a high resistance
winding énd this prévents relay leg from operating in eir-

-
= 10 -
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5.1.5 Ringing |
' Ringing current -1s preduced by the regular
~reversals of current in the primary and secondary windings
of transformer RC. The current reversals are produced by
- connecting ground alternatively to the primary and secondary.
windings. ' |
The circult to operate Ar is closed as follows:
(14) Ground, make contact ef Ltr, left
inner make of Der, left middle make
, of Rer, primary winding of Ar, battery.
The same ground is connected over the break of Ar
to the primary winding of transformer RC. When Ar operates
in ‘eircuit (14) it transfers the ground from the primary
to the secondary windingtof transformer RC and also completes
a cfrcuit to operate relay Br which is a slow Teleasing
relay. When Br operates it closes a circuit for the secon~-
dary winding of Ar. “The primary and secondafy windings of
Ar are connected oppbéing and Ar releaéesc When Ar releases
it opens the operating circuit of Br which releases slowly.
When Br opens its make contact Ar re-operates and the‘éyclé
is repeated. The centiﬁuous operation and release of Ar
produces a variable flux in the primary and secondary wind-
ings of transformer RC. This variable fiux infuces an
alternating voltage In the tertiary winding of‘transformer
RC, which is used for ringing.
Peribdic interruptions of ringing current are pro=_
duced by relay Dir which operates and releases slowly under
the influence of a 400 MF condenser comnected In series with

its primary winding.

= 11 =
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When relay Rer operates and cbnnects ground to
relay Dir, the two windings of this relay, connected oppos-

ihg, create opposing flux of even value and relay Dir does

‘not operate. However, the flux created by the primary wind-

ing gradually decreases due to the slow charge of the

. electrolytic condenser. At a moment the difference between

the constant flux created by the secondary winding and the

decreasing flux created by the primary winding becomes

sufficient to operate Dir, The latter opens its break con-

tact and permits the slow diécharge of the electrolytic
condenser. Dir is thereby maintained energized, the' two
windings being connected in series aiding.

When the flux produced by the condenser discharge
current has decreased to such a value that Dir cannot be
maintained operated, the latter releases and the cycle of
operation repeats itself.

. When Dir operates it short-circuits. the ter dary
winding of transformer RC by connecting battery OVer its
right make to the tertiary windirg. During the silent period
battery from the right make of Dir is comnected to the called
station. The duration of the ringirg period i: approximatei&

1 second and that @f the silent period approximately 2 seconds.

+3

he ringsr of the called party is operated as

foilows:

(15) Battery, tertiary winding of trans-

— former RC, winding Rgr, left middle
make of Der, left irner break of Bar,
right inner make of Acr, right outer

make of Bdr, right suter break Lir,



SHEET: NS-=1800/2 DRAWING: NS-1800

(15) Cont'd

- right breaks of Clré, Llré, Stré and
Ftrg¢, ringer of called party, left
breaks of Ftré, Stré, Llré and Clrg,
ground.

At the same time the ringing tone 1is transmitted
to the calling party as follows:

(16) Battery, tertiary winding of trans-
former RC, winding Rgr, 1/10 MF
condenser, make of Rtr, right outer
make of Rer, right break of Tgr, 1 MF
condenser, ieft makes of Clrp, ilrg,
Stro and ﬁtrg, calling line loop,
right inner breaks of Ftrp, Strp,
Llrp and Clrp primary winding Ixr,
secondary winding Asr, battery.

5.1.6 BReply of the Called Party

When the called party answers, relay Egr ‘
operates In circnit (15) and opens locking cireunit (6) for
relay Rer, which releases ar %n ‘arn releases relays Ar and
Br stopping the‘produciiou o~ ringing current.

At 1ts left break Rer short-circuits the winding
of Rtr whiceh releases and reiay CIrg operates in circuit
(13). |

Relay Llr, operates in the fqliowing circuit:

» . s, right outer
make of Clrz, left cuter breaks
of Bx3r and éxgrs right breaks of
Fer and Rer, break of Lmr, left

oater make of Ber, left make of
Lery ground. S

(17) Bhttery, winding Lir

Relay Llré of the called line operates in a cir-.

cuit similiar to cireuit (17).

—

- 13 -
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~ Relays Llrp and Llrg transfer the calling and

called- parties from the common circuit to the link eireuit
oﬁeratingwrelay Lsr which completes a locking circui% for
Llrg and Llré :, )
, When Llrp and Llrg operate, they open the circuit
fo£>Asf which releases and in turg Telesses a;l relays_pr
the common circuit. When relay ILer of the commoﬁfcircuit
releases it opens the 1ocking cireuit for Clro and Clr6
and these relays: release,

Talking battery is supplied through the winding
of relay Lsr and the conversation between the called and

the calling parties takes place.

When after tne conversation both parties release,
L )

relay Lsr releases and causes the release of both relays
Lir, |

5.1.7 Called nge Busy

If the cailed Line 48 found busy, relay
tr will not operate as circult (13) wiil pe open at either
Ftr, Str or Llr. The ringing circuit (15) will also be

opened at either Fitr, Str or Llr and interrupted busy tone

.will be comnnected. to the céliihg patty'

(18) Ground, ss:ondary 'winding of the
buzzer, :o*=..ndueLiva winding of Der,
right *u*ﬂﬁ_breax cf Dir, right make
of Der, break of Rtr, right outer make
of Rer, break of Tgr 1 MF condenser
to the ”a wire of the calling station

100!30

= 14 = »
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The busy tone is interrupted by relay Dir as ex-
plained in paragraph (5.1.5). On hearing the busy tone
.the calling party should replace the rébeiver and may

attempt to complete the connectlion after a while.

5.2 Outgoing City Call

5.2,1 Origination of a Call
To initiate an outgoing call the local party

removes the'receiver and waits for dial tone from the common
circuit. The local party then §epresses the transfer button

causing the operation of the differentially wound relay Ixr

from direct ground.

5
.
¥y .

If the first trunk is found free, a circuit is

closed for operating relay Rijr:

(19) Battery, winding Rljr, left break
of Toyr, right inner break Cxpr,
right inner make of Rery, right make
of Ixr, right outer breaks of Ber
and Bbr, left break Aar; left make
of Ler, zround,

Relay Rllr'closes’circuits for all the Ftr relays
to the Clr relays but only Férp wiil eperaté as follows:’
(20) Ground, winding Ftrz, right middle

make of Riyr, left outer make of
Clr,, battery.

| Relay Ftrp transfers the lcsal party’s loop from
the common circuit to the first trunk circuit énd relay
Tsqr operates over the lonal Ivop. Relay Tsir operates
Thar which completes a locking circuit for Ftro:
(21) Ground, winding of Ftro, left outer
make of Ftrs, left outer break of -

tr- 4right m%ddle break of Trjir,
right make Tbyr, battery.

- 15 =
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e S
i

Belay Thyr also completes & circuit to operater
relay Toir. When relay Toir operates, it opens the oper—
ating circuit of Rljr and makes ‘the- first trunk busy for

other outgoing callso

.5y202 First Trunk Bus
If the first trunk 1s found busy when the
outgoing call is initiated, relay Tojr is found operated
and at its left make transfers the circuit to the second
trunk causing ‘the Operation of Rlzr as follows:
(22) fBattery, winding of Rlor, break of
' Topr, left make of Toyr, right -
inner break of -Cxor, right Inner
make of Rer, right make of Ixr

right outer breaks of Rer and ébr
left break of Aar9 left make of Lcr,

ground . ,
Relay Bié!icompleté:s, a circuit from the Str relays
to the Clr relays but only’Strg'will operate inm the circuit:
(23) Groumd, winding of Strp, right middle
- - _ make of Rlpr, left outer make of Cirz, .
} " battery.

Relay Stro transfers the local party's loop from
the common circhit to the second trumk circuit and‘re}ay
Tspr operates over the local loop. Relay Tsor operates
Tbor which completes a locking'circuit rer‘StrQ:

(24) Ground, winding of Stro, left outer

' make of Stry, left euter break of
Stri, right break of Tror, right
make of Tbgr battery.

Relay Tbor also completes a circuit‘to operate

relay Topr. Reiay Toor opens the operating circuit of Rlor

“and makes the secéﬁd_trunk busy for éutgoing calls,

- 16 -
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5.2.3 Both T¢unks Busy

If both trunks are busy when an outgoing
call is initiated, relay Tgr operates:

(25) Battery, primary winding of Tgr,

left make of Lxr, right inner:
make of Tojr, Teft outer make
) of Togr, ground.

Relay Tgr locks over its secondary winding
to ground at the left make of Ler and over its right make
connects busy tone to the cailing party:

(26) Ground, secondary winding of

buzzer, non~inductive winding of
. Der rzght outer break of Dir,
; “1/15 MF condenser, right make
Tgry, 1 MF condenser to the “a®
wire of the zalling parityts loop.

The interruptions of the busy tone are
produced by relay Dir from the left make as described in
paragraph 5.1.5,

A On hearing the busy tone, the calling party
should replace the receiver and may attempt to complete the
connectlions after a while.

5.2.4 Releasing the Common Circuit

Assuming that one of the trunks is free,
elther relay Ftrp or Strz will operate énd transfer the
calling party’s line to the free %runk,circuito The c¢ircult
of Asr of the common circuit is thereby cperied and éhe )

common circuit is released.

5.2.5 Call Originated at the Exchange
| When the first trunk is seized by a cal ling
party relay Txir is opersted.

e 17 =
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(27) Battery, seccndary winding Tsir,
primary winding of differenially
- wound relay Txlr, right make Ftr2j
"a® wire of calling party's loop,
ground on the "b" wire at the
transfer button.

As soon as the transfer button is released,
relay Tsir 1s released and a circult 18 closed for the
operation of relay Lxir::

(28) Battery, left inner break of Bxir,
left break of Txlr, right inner break
of Lxar, winding ILxir, left make of
Tbar, break of Thlr, ground. ‘

When Lxjr operates it locks over its right

© inner make, and the nonuinductive'winding £ Tolr to battery.

Over its left middle make it completes a circult to maintain

Tolr operated°

The call is originated at the exchange by a

loop closed as follows:

(29) "a" wire of trunk line, right inner
make of Emir, left outer make of
Lxjr, 200W retardation coil, left
make of Tsir, right outer make of
Lxqr, left inner make of Emlr, "b"
wire of trumk line.

5.2.6 Local Party Dial City Subscriberis Number

If the central office is automatic, the local
party awaits dial tone and upon receiving it he dials the
number of the wanted subscriber. Relay Ts}r follows the
dial impulses and repeats them to the eentral offilce. Belay
Tbir is a slow release relay and holds the circuit during:

dialing. While dialing impulses are being repeated, the

8 -

4
=
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left make contacﬁ of Tsir is shunted by a IMF condenser
in series with the lOOW'nonuinductiVe winding of Axir.

If the '‘central office i1s manual the city
' oberator fequests thenecessary informaﬁion from the calling
party and completes the connection.

5.2.7 Release of the Connéction'

At the end of the conversation when the
calling party réstores his receiver ﬁhe local loop 1s
opened, relay Tsyr releases and in turn releasés Thir and
Ixir which opens the loop towards the central office. If
the central office is automatic theconnection is réleased
immediately. If the central office is manual.a‘signal
indicating the end of the conversation is given.

5.2.8 Call Tnitlated by a Restricted Party

If a restricted party endeavors to obtain :

an outgoing city connection, relays Ftr and Str of the
'calling party's line cannot operate and a city connection
is theréfore unsbtainable.
5.3 Incoming City Call
5.3.1 ;pstanﬁaneoﬁévgggz

ﬁhen a trunk is seized at the city exchange
the reversal of polarity in the clity exchange causes the

operation of relay Bhir.

(30) Battery, "b" wire of trunk left
inner make of EBmir, right outer
break  of Lxir, winding Bhir, ground.

~19 =
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Over its make Bhjr operates Tojr which
transfers the common circuit lead from the first trunk to
the second trunk making the first trunk busy to outgoing

calls, , :
5e302 .;ncoming Call Signal
The ¢&lling signai‘is given by ringing current
applied to the line cauéing relay Telr to operate.
Relay Cxjyr operafes:in turn and locks in

the following circuit:

(31) Battery, secondary winding szr left
inner make of Cx3r, left break of Tblr,
break of Thyr, groando

Relay Cxlr completes a circuit to ring the

common bell and at the samé time operates relay Tgr which
connects busy tone to the common circuit. Should a local
party be busy in a callyback connection, he is invited to
free the common circuit and permit the answering of the
incoming call. | ‘

After each_ringing period when relay Tejr

releases a circult is complétea to the thermostatic relay Thlro

(#2) Battery, winding Th.r, non=inductiv=
winding of Cbir right middle make of
Cxyr, break of Telr, ground.

If the call is not aiswered and is given up

a; the city exchange, relay Thir will oﬁerate and release
Cx1r freeing the circuit. | '
5.3.3 Reply to the Call

A local party réplys to an incoming call by

= 20 =
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removing his receivei and depressing the transfer button.
If the call 1s originated over the first %runk, relay Ftr
of the calling iine 1s caused to operate and transfers
the calling line from the common circuitfo the trunk
circult. | )

As soon as the trunk connectlon is established
and the loop 1s closed to the exchange in cireuit (29), the
ringing is tripped and the through connection is established.

| The call may now be transfered to the |
wanted party as described ih paragraph 5.5 |
:. * . If the call is originated over the second
trunk, relay szr-inétead of Cxyr is found operated. Rlor
instead of Rl]r operates when a local party replies to
the call and connects thereby the answering party to the
second trunk even though the first trunk may be free’at
this time. N

| The connection is established as previcgsly

explained and relay ngr releases as soon as Tb2r operates.

~

5.4 Call Back -
5.4.1 Origination of a Call

When a local party, during the course of an
exchange connection, desires to obtain information from another

local party he may place a ™hcld% on the truk and then setvup

a local call,

—
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- To establish a call back connection the
local pérty}depresses the transfervbutton.associated with
his Seto By so dolng he'congects a direct ground to the
W™ wire, short-circuiting the secondary winding of Txir
(if the connection is over the first trunk)-or Txor (if
the éognection is over the second truﬁk}o “Relay ™xX1lr

operates over its primary winding in series with the

secondary winding of Psqr. Relay Txir operates Axlr:‘

(33) Battery, left inner break of Bxjr,
- left make of Tx1lr, winding Ax]r
left inner make of Ixir, ground.

When the transfer button 1s released relay

Axyr locks in series with Bxir:

(34) Battery, winding Bxjyr, right outer
make of Tolr left ddle make of
Axyr; winding Axir, left inner make
of Lxir, ground.

5.4.2 Common Circult Free
| Relay Cbyr operates in the following circuit:

(35) - Ground,left ou'r break of Cbor,
primary winding Cbir, right outer
make of Bxjr, right make of Tbir,

battitery.

: The local party's line is now disconnected
 from the trunk &nd the trunk is held by the 200W retardation

colls

(36 Wa® wire of trunk, right inner meke
of Bmjr, left outer make of Lx]r,
200% retardation coll, right inner
make of Bxyr, lel't inner make of
Emjr, "b* wire of the trunk.

- 29 o
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The local party’s line circuit is now
connected to the common circuit:

- (37) ®a" wire of local party's line,
left inner make of Ftr, 2MF '
condenser, right outer make of
Axar, right middle make of Cbyr,
"a¥ wire of common circuit. Wbt :
wire of local party's line, right inn
inner make of Ftr, 2 MF condenser,
right middle make of Bxyr, right

inner make of Cbir, "b" wire of
common circuit.

Relay Fer of the common circuit operates
in the fdllowing}circuitg ' _ _ .

(38) Battery, right break of Lbr,

: winding Fer, left outer make of
_ Cbir, ground.

Relay Fer locks to battery over its left
middle make. Over its right outer make Fer bridges the
break of Lsr and prepares the registering circuit for thev
counting relays. Fecr also operates 1br and Ler.

Relay Rer operates in circuit (5) and causes
the opezafion of the buzzer in circuit (7). Dial tone is
tranSmiéﬁed fo the cailing party over the Hal wire Qf the
common éircuit and the 2 W condenser,

On receiving dial tone the local party dials

T
the number of the wanted party. The dial impulses are
repeated-by.reléy Tsir and cause the opération of the

counting relays in the followlng circult:
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_ (39) Ground, right break of Tsir, right ~
outer make of Cbir, right outer
break of Cb2r, left break of Asr,
right outer meke of Fer, right
outer break of Der, right inner
breaks of Bbr and -Bar, winding
Aar, batteryo 3

The cou@ting relays are operated. in suceession
in. the same way as described in’ paragraph 5.1. 2.

The connection is established in -the same ﬁay
as for a local call with the_exeeption that_talkiﬁg batter&
for the calling party is supplied from relay Ts1r and for |
the Called party from relay Asr. The trunk circuit is
connected to the common circuit over two 2 MF cendeﬁsers
as described in eireuit (37)07

| The right middle break of Fer copens the
operating éircuit of Llr and prevents it operation.

When at the end of the call back comnection 'f_
“the local party wishes to re-establish the trunk connection,
he momentarily depresses the switchhook causing the release
of relay Tsir andﬂTblr; Relay Lxlf is malntained operated |

in the fbllowing circuit:

(40) Batteryq non-inductive. winding of
Telr, right inner make of Ixjr,
wind{ng Ixir, left inner make of
Axir, break of Thly, ground.

N F e

Relay Lxir maintains relays To Ty AX3T and
Bxir operated whefeas relay Cbir, controlled from Tbit,
releases and ln turn releases Fcf and the common circuit
relayson When the switchhoock is released, the local party
depresses%the transfer button for a second time operating

- D4 o
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Txjr as previously described and releasing Ax1r by short- -

circuiting its winding:

(41) Ground, left inner make of Bxir,
make of Txjr, winding of Ax]r.

Relay Bxlr remains operated from ground
at its left inner make under control of Txir.
When the transfer button is released relay
Txir releases and opens the circult for Bxir which also
releases and re-establishes the trunk connection. The
conditions of the circult now are the same as before the
call back was mede.
5.4.,3 Common Circuit Busy
If the common circuit is engaged on a
call back connection originated from the second trunk the
operating &ircult of Cbyr is'opened at the left outer break
of Cbzr, therefore Cbyr cannot operate and busy tone in
connected to the local party attempting the call back:
(42) Grbund9 secondary winding of the
buzzer, non=inductive winding of
Der, right outer break of Dir,
1/10 W condenser, left inner make
of Cbpr, right outer make of AXjr,
- 2 MF condenser, "a" wire of local
party's loop.
_ The busy tone‘serves as an indication to the
local party that the call back cannot be establilshed.
" 5,5 Transfer
When a local party engaged on a c¢ity connection

desires to transfer the call to another local party, he

c25=‘> ) ~
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*

establishes a "call back"'as described in parsgraph 5.4, .
If the called subscriber écceptg the call and pfovided he
is not restricted from exchange service, the transfer
takes place as desgribed beléw° |
~ When the call back connectidn has been
established and the called party‘has replied, the calling
party depresses the transfer button, without having
previously depresses the switchh_ookn Beiay Trir operates
when the traﬁsfer,bﬁtton is depressed:
(43) Battery. winding Trqr right innér
break of Axir, left middle make
of Cbir, right inner make of Fer,
make of Asr, ground.
It should be noted that Trir will operatef
only if the called pérty has answered which is indicated
by the opérétiOn of relay Asr. Relay Trlir locks under
control of Cbyr and operates Rlir. Relay Rlir completes
a circuit for operating Ftr of the calied paftyﬁs'lineo At
the same time relay Ftr of the cailing party's line releases

its locking circult being opened at the right middle break

of Trir.

When the transfer button 1s released relay
Tx1r releases and opens the circuit to Bx;r which releases
slowly. Therrelease of Bxjr releases Cblr which opens the
cireuit of Trir. Relay‘Trlr in releasing opens the circuit
for Bllr which releases slowly, to insure that the locking

circuit for Ftr 1s closed before its operating circult is opéneda

06 o
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Relay Tsir is re-operated from the called

subseribers loop and Tbyr remains operated.
/

It should be noted that the release time ' »gf
of Bxar 1is sufficient to prevent an opening »f the

trunk and release of the city conmnection. .
The conditions of the circuit after the

transfer are the same as before. The local party is” 3 lf

- N '
now connected to the city and may in turn establish a call
back, and transfer the city connection.

5.6 Transfer to a Restricted Party
In case the call back connection has been established B

to a local parfy that is restricted from eity exchange :
service relay Ftr or Str will not operate ﬁhen the calling -
party depresses the transfer button. When & local party is -
restricted from city exchange service the leads ffom relays 1)3
Ftr and Str of the restricted lipe to the corresponding - !
make contact oi‘ R1lir or Ri2r are opened. |

- Should a Iocal party attempt to transfer a city
exchange conneétion to a.restricted party, relay'Trlr in
operating opens the locking circult for @giay Ftr of the ¥
calliﬁg party causing the release of Ftr ana Tsir. Sinée nov\ﬂ«\\
other Ftr relay operates, relay Tbyr will release and.free

the trunk cirecuit. _ ’
; - a}ggfﬁ
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