a CIRCULIT DESCRIPTION

STEFP-BY~STEP SYSTEMS

g NO. 1, 3504, 355A OR 35E97
' OUTGOING TRUNK CIRCUIT
LOOP OR E&M LEAD SIGNALING
SPECIAL TOLL OR OPERATOR ASSISTANCE
ANI TYPE B OR C FOR NO. 1, 3504, 3554 OR
ANI TYPE C FOR 35E97 OR OPERATOR IDENTIFIED
! : TO CAMA OFFICE

e

CHANGES

D. Description of Changes

D.1 Option ZM 1s added in F81 to insure lighting the TT0 lamp
in ANI-C test clroult on ground removal test,

D.2 Option Z0 is added in P32 and FS3 to eliminateée the bugzing
of the MR relay in the ANI-C test cireult on ground removal
. test. The former wirdng ls shown as ZN option which 1s rated
Mir Dise.
D.3 Information Note 306 1s added for a chiange made in CAD 5.

D.4 Reference to options ZM, 2N, and 20 ls added to Note 104.
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STEP~BY-STEP SYSTEMS
NO. 1, 3504, 3554 OR 35E97

OUTGOING TRUNK CIRCUIT
- LOOP OR E&M LEAD SIGNALING
" SPECTAL TOLL OR OPERATOR ASSISTANCE
ANI TYPE B OR C FOR NO. 1, 350A, 3554 OR
ANI TYPE C FOR 35E97 OR OPERATOR IDENTIFIED
: TO CAMA OFFICE

CHANGES

D. Desecription of Chankes

F D.1 Option ZL wiring and apparatus is added in FS 3 and
rated Standard.
D.2 E8-13492, L1 [ZL opbtion) is added in App Fig. 3.
D.3 Resistor BT is added in fApperatus Index, and 2L
option is added in Note 104,
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STEP-BY-STEP SYSTEMS
NO. 1, 3504, 355A OR 35E97
OUTGOING TRUNK CIRCUIT
LOOP OR E&M. LEAD SIGNALING
SPECTAL TOLL OR OPERATOR ASSTSTANCE
ANI TYPE B OR C FPOR NO. 1, 3504, 3554 OR
ANI TYPE C FOR 35ES7 OR OPERATOR IDENTIFIED
TO CAMA OFFICE

CHANGES

B. Changes in Apparatus

B.1 '‘Superseded "S§§§rse§é§'ﬁg
437A Capacitor 4, ; 43794 Capacitor A,
ZJ Optien ZK Option

D, Description of Changes

D.1 HNote 105 1s added to show class lead designations for
trunks equipped with RB relays, cption ZB or Z0.

.2 Reference to Note 105 is added at the OL- leads in F8 2
and F8 3. ‘

0.3 In F8 1, the winding designations of the MB relay are
changed from 1U and 20U to U and L, respectively.

D.% The contact numbers for S{PTK) and 3{TP) are shown above
the break symbol instead of under it,

‘D.5 Reference to options ZJ and 7K is added %o Note 104 ‘and
Option Index.
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STEP BY STEP SYSTEMS
NO. 1, 3504, 3554 OR 35E97
OUTGOING TRUNK CIRCUIT
LOOP OR E&M LEAD SIGNALING
SPECIAL TOLL OR OPERATOR ASSISTANCE
ANI TYPE B OR C FOR NO. 1, 3504, 355A OR
ANI TYPE C FOR 35E37 OR OPERATOR IDENTIFIED
TO CAMA OFFICE

CHANGES

G, Changes in Cireult Requirements Other
an Those Caused by Changes in Apparatus

D.2 Information Nobte 305 is added.

B.3 ézrgait Note 102 1s revised to correct
€.1 In3§lat§an of contact 2 for 8PA or con~ a drawing error in presenting the in-

tact 4 for RV relay 1s added for testing formation for combined spedial toll and dial
the primary winding of the PIM relay. zero bto T3PS No. 1.
D,  Description of Changes

D.1 Options K, M, ¥, J, N, H, and ¢ are

changed from record to nonrecord op-
tions.

D4 Civeult Note 104 1s revised to show

the 22i-type resistor superseding the
145-type rssisier.
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ETEP-BY-STHP SYHTREMS
NO. 1, 350A, 355R, OR 35EQT
CUTGOING TRUNK CIRCUIT
LOOP OR E & M LEAD SIGNALING
‘SPECIAL TOLL OR OPERATOR ASSISTANCE
ANI TYPE B OR C FOR NO. 1, 3504 OR 3554 OR
ANI TYPE C FOR 35EQT7 OR OPERATOR IDENTIFIED
; TO CAMA OFPICE

CHANGES

B. Changes 1in éggarét&s

B.1 Added

Diode A, 4UEF, ZH Option

€. Changes ip Circult Requirements Other Than Those Caused by Changes
in Apparatus

C.1 Current flow requirements are shown for the 221FAH relay, App

Flg. 3, for use when applylng pulse repeating requiréments Gl1,
30 to 65 percent break.

D, . Descripblon of Changes

D.1 Revise Circuit Note 104,
D.2 Diode A is added to App Flg. 3.

D.3 Opblons 20 and 2H are deslgnated.
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STEP-BY-STEP SYSTEMS
1, 3504, 355A OR 35E97
OUTGOING TRUNK CIRCUIT
LOOF OR E AND M LEAD SIGNALING
SPECIAL TOLL OR OPERATOR ASSISTANCE
ANI TYPE B OR C FOR NO, 1, 350A& OR 3554 OR
ANI TYPE ¢ FOR 35E97 OR OPERATOR
IDENTIFIED TO CAMA OFFICE

RO,
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TABLE OF CONTENTS (Cont) PAGE SECTION I - GENERAL DESCRIPTION
ON-HOOK SIGNAL FROM CAMA AFIER 1. PURPOSE OF CIRCUIT
CALLING PARTY DISCONNECTS ’
(ANTI ONIY) . . . . « v o v v v v o T 1.01 This outgoing trunk circuit is re-
quired in a step-by-step offlce te
C. Calling Party Previousl compléte speclal toll (0+) calls or dial
fﬁ&ﬁﬁi%ieé as Ring Party . . . 7 zero [0-) calls to the CAMA office.

D, éailing ?artg Previcusly
" Identifiled as 11 ar : ‘ 1.02 The trunk 1z reached by dialing a

TGround Removal %§s§§ IR S T directing code. It repeats the

E.. Tine Previousdiy ldentified as called number to the CAMA offlce on O+

~Papty Messape Hate Line - calls or serves as a recording and com~
§§rcu§d Ee&cval @@si} e e e s 7 pleting trunk on O- calls.
F. Ground Removal Fallure . . . . 7

2, GENERAL DESCRIPTION OF OPERATION

CALLED PARTY DISCONNECTS FIRST-

TIMED DISCONNECT (ANI AND™ o 2,01 If the O+ trugk ls in an offlce
NON-ANI) . . o v v o v e e o B equipped with ANI, a test is made of
the subscriber line between the first and
7. TIMING CIRCUIT . . .%o i v 8 second digits to determine 1if the customer
. is a tip or ring party; the tip party being
AWAITING OUTPULSER FOR : : identifled when there 1s a ground through
IDENTIFICATION . . . v o & o e a7 8 the station ringer. Between the second and
i third diglts, a test 1s made to determine i
GROUND REMOVAL FAILURE & v o « v 8 the party test relay 1s in proper adjust-
ment,
AWAITING OUTPULSER ON GHOUND
REMOVAL FAILURE . . 4w wiip e B 2,02 When the O~ trunk is in an office
: » equipped with ANI, the party test and
B, TEITING . v vh s v e v v w0 s 8. party test relay check ocour in sequence
S immediately upon selzure.
FROM TEST JACKS . v . s « s viu s a8 ; -
2.03 When the reversal from CAMA 1is re~
FROM TEST CIRCUIT o . & ' s s i 9 celved, the O+ and 0- trunkg functlon
o : , ldentically.
Q. MISCELLANECUS . . .o + . .+ « .« « . 9 , '
7 ’ T . 2,04 When this trunk is grranged for com-
) PREG COUNT . . v v v s o = s o » = g bined O« and 0+ operation, the party
test is made either after the first dipglt
HOLDING CIRCUIT FOR TRACING ' 1s dialed or after rescelving a reversal
TROUBLE (ANI-B} . . . . ., . . . « 9 from CAMA,
FUSE OPERATION . . .+ « . 0 v 4 & g .  2.05 When the trunk 1s 1n a non-ANI office,
s i the reversal from the CAME office
DOWN CHECK OF PARTY TEST RELAYS ’ places the connectlon under contpol of the
DURING TRUNK DISCONNECT (ANI ONLY) o CAMA office., If 1t is in an ANI offlce,
the CAMA reversal also causes the trunk to
A, G?iéinating Subscriber Tesbed bld for an outpulsepr by way of the oul-
as ng . artg R I 9 pulser connector circult, The outpulser
B, Griéisa is% ubscriber Tested first recelves the party ilndlcation, and
as 1ip rarty or MH [Ho Ground then checks to see that the call has not
emoval railure] . . . . < . g beer abandoned.. It then causes the trunk
¢, Originating Subscriber Tested to connect identification signal to the

sleeve, The signsl 1ls genervabed by elther

R -~ an osecillator or pulse generator. This is
) usged by the ldentifier to derlve the call-
SECTION ITI - REFERENCE DATA . . . . . 9 ing number which is reglstered in the out-
‘ pulser, After identification, the signal
1, CWORKING LIMITS . . . o ¢ & s s s g is removed and the outgoing tip and ring are
i transferred toc the link tip and ving. The
2, FUNCTIONAL DESIGNATIONS ., . . . . 10 oubpulser then sends the calling number to
: : the CAMA office, using MF signaling.
"R, CFUNCOTIONS v v v o o ard w e 10
2.06 The trunk is arranged to provide
4,  CONNECTING CIRCUITS . . . v o e 11 ring-back under control of the CAMA
. : . operator,
5. TAKING EQUIPMENT OUT OF SERVICE . 11
, 2.07 Since the connectlon is under control
SECTION IV - REASONE FOR REISSUE . . . 11 of the CAMA offilce [(called party
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control), no actlion takes place at the end
of the ezll untll that end relesses. If the
calling customer is 8till off~hock at this
time, the switch Train is winked off; and 1f
the call has been from a tip party or from
a 2-party message rate line, a ground re-
moval test is begun. However, 1f the ¢all-
ing party ls on-hook and ls a tilp party or
has a 2-party message rate service, the
ground removal test 1s begun immediabely.

2,08 The ground removal test is made to

insure against charging a customer
falsely due to a btrouble ground on the line.
The ground removal test ls conbtinued for a
time; 1f a ground l1s present, the out-
pulser wlll be recalled to make a trouble
ticket after which the Srunk snd switches
are released, The ground removal test can
be made on the Z-party message rate trunk
elreult since 1t dis cut through after out-
pulsing of the calling number.

2.09  Provision is made for access tothe

trunk from a common automatlc trunk
test circult. Other tests can be made with
the standard test sets using test Jacks
provided.

SECTION II - DETAILED DESCRIPTION
1. SEIZURE

TRUNK ARRANGED FOR S?EﬁigL TOLL O+, ANI
OPERATION

Loop Signaiimg

1.01 Gn geizure of the trunk, A @gér&tes
over the loop.

1.02 & operated:

{a) Operates B,

{b} Closes the low-resistance bridge
through inductor T, the coll of BB,

and the primary of 08 to gelze the in-

coming Trunk in the CAMA offlce.

1.03 EBoperated:

{a) Operates Bl.

(v) Grounds the sleeve to hold the pre~
ceding elrculis and to make the trunk

test busy.

{¢) Partially prepares the operate path
of €L ;

{d) Removes the high-resistance secondary
of S from the trunk tip and ring.

B, E and M Lead Signaling

1.04 . On seizure, relay A operates over the
leop operating B, B operates Bl which

grounds the sleeve to hold the preceding

circults and make the trunk test busy.

Relay A changes the polarity on the ¥ lesd
from ground Lo battery through resistance
lamp M as a2 selgure signal to the CAMA
office, R » '

1.05  ERelay B removes the 900-chm termina-
tion and prepares the C relay cilrcult,

TRUNK ARRANGED FOR G+, NON-ANI OPERATION
1.06 Same as deseribed in 1.01 to 1.05.

TRUNK ARBANGED FOR DIAL ZERO O« ANI
OPERATION

1.07  Same as descpribed in 1.01 to 1.05,

TRUNK ARRANGED FOR O-, NON~-ANI OPERATION
1.08 ° Same as described-iv 1.01 to 1.05.

TRUNK éﬁ%ﬁﬁ&gﬁ FOR COMBINED O- AND O+
OPERATION

1.09 Bame as descri§ed in 1.01 to 1.05.
2, “PULSING CALLED NUMBER

O+, ANI OPERATION

Loop Sigﬂaiing

2.01 Relay A fazlsws the dial pulses as
the customer dlals the called number,
When A releases on the first open, 1t op-
erates € which operates Cl. € btransfers
the tip and rivg to resistsnce battery and
ground, respecbively. Successive opera-
tlong and releases of A interrupt this bats
tery and ground, thereby transmitting pulses
which ald the pulsing relay In the CAMA
incomivig trunk circult. € and €l hold
during pulsing but release at the end of
each diglt restoring the loop condition.
B holds over pulsing.

B, E and ¥ lead Slgnaling

2,02 Relay A follows dial pulses as the
cusbomer disls the called number and
in doing so repesbs the pulses to the M
lead changing the potentlal from battery to
ground, & on the fifrst relegsge operates C
which operates €L, € and C1 are slow to
release and remaln operated until the end
of the digit. B holds over pulsing.
O+, NON-ANT OPERATION

2.03 - Same as described in 2.01 and 2;82.
O-, ANI CPERATION

2.0 Does not apply.

O-, NON-ANI OPERATION

2,05 Does not apply.
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3, PARTY TEST (ANI ONLY)
O+ OPERATION

3,01 A party test is made between the flrst
and second digits as follows.

3,02  With €1 operated while the first digit

is beling dialed, PTH 1s operated on
1ts secondary winding, PIM 1s a capacltop-
tined polar relay, electrically blased on
its primary winding. When Cl relesses,
capacitor € charges through the 5 winding.
When the current in the 5 winding becomes
iess than the blas current in the P winding,
PTM releases. The Time to relesse depends
upon the time constant of the charging path
and is such that PTM will release in 50 to
60 msec,

3,03 Alsoc when Tl releases, PTC operates

to apply the party test relay PT to
the line. A is removed but held operated
by a preliminary make on PTC, -48 volt bat~
tery lg applied to both £ip and ring, but
the paths through the PT contacts are held
open until PIM releages to allow PT to
settle Iinto elther operated or nonoperabed
position after belng applied to the line.

o éfEEﬁ%ZGK

3.04 In the 0~ operation, where no further
pulsing is expected, the party test
ig performed as fellaws,

3.05 Bl e§eratiag apoa 3&izﬁre eperates
PTH, a capacitor-timed polar relay.
PTM cpsrating operates PTC, When PTC oper-
ates, capaclitor C charges through the sec-
ondary winding of PIM holding 1t operated
until the current in the S winding becomes
less than the bilas current in the P winding.
When this occurs PIM releases. The time to
release is debtermined by the time constant
of the charging path and 1s such that PIM
wlll release in approximately 50 to 60 msec.

3.06 PTIC Gperaéeﬁ also applies PT, the

party test relay, to the line and re-~
moves A but holds it cperated through a
preliminary make. ~48 volt battery is ap-
plied to both tip and ring, but the paths
through the contacts of PT are held open
until PT setitles 1lnto elther operated or
nonoperated position after being a§§1ied to
the line.

TIP PARTY - FLAT RATE: 0O+ AND O- OPERATION

3.07 Tiﬁ party stations are eguipped with

~ 3640~ohm or 2650-ohm vingers connected
to ground. PT operates in serdles with the
ringer when PTM releases. Before PT ig
applied to the line 1t 1is preconditloned
through 12,990 ohms to ground, This
shortens the operate time of PT, PT oper-
ated operates TP, followed by TPA. :

3.08 TP operated:
 {a) Opens the circuit to RP.

Page 4

{b) Removes PT from the 3ine;

(¢) Connects -48 volts to the line
through resistance lamp PT.

3,09 The -48 volts discharges the line in

such a way as to prevent bell tapping
at customer stations and false release of
A when it 1s reconnected to the line.

3.10 The holding path for PTC 1s also

" opened by PTM releasing. PIC 1s slow
to release due to the shunting actlon of
the secondary winéiag in series with re-
sistor K1, Its release time 1s governed
both by the shunt and the time to operate
TPA which opens the ghunt., This allows for
the discharge of the line just described.
The maximum time will nob exceed an inter-
digital period. TF releases after PIC.

RING PARTY -~ FLAT RATE: O+ AND O~ OPERATION
3.11 Ring party stations wlll have no

ground on them. -The test ls made as
in 3.07-%0-3.10 but when PTM releases, PT
should be nonoperated.

3.12 RP operated through the back contact
: of PT:

{a) Opens the circult to TP,

{b) Operates RPA, which opens the sec~
ondary shunt of PIC.

{c) Disconnects PT from the line,

{@) Connects -48 volts to the line through -

resistance lamp BT untll PTC releases
as described in 3.09 to 3.10.

RP releases after PTC,
MESSAGE RATE LINES: O+ AND O~ OPERATION

3.13 On calls from message rate lines;, PT
cannot test the line directly because
of the intervenlng message rabe trunk clr-
cult. The party test will be made in that
trunk, however., The test will slways indl-
cate a ring party regasrdless of whether the
party 1s tip or ring; therefore, all message

rate lines will be 1n the ring fleld for ANI,

MULTIPARTY LINES OTHER THAN 2-PARTY: : O+
AND O~ OPERATION

3.14 The party test on all such statlions
will be Indleated as ring party but
calls from these lines will be operator
identifled at the CAMA office as a resull
of “the ldentifier and’outpulser operation.

CHECK OF PARTY TEST FEATURE
A. O+ QOperation

3.15 To dnsure against faulty functloning:
of PT, =z combined current flow and
time test is ussd.
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©3.16 €l operating on second dipit operates

PIM as described previously. .Cl re-
leasing operates PTK through make contact
of RPA or TPA. PTK locks to Lhe sleeve
under contrel of RV normal.

3.17  With TPA operalted, a notioperate test

is applied to PT.  RPA cperated causes
an operate test of PT. Both TPA and RPA
connect the A resistor (5760 ohms) to the
primary winding of the PT relay. With PTXK
and TPA operated and RPA normal, the release
time for PTM 1s 32 msec maximum. PT must
not operate before PTM-is released.

3.18 If PT meets the zbove test require-

ments, RP operates operating RPA. The
combination of RP, TPA, and RPA present s
tip party indisati0§ 30 the sutyﬁéser a8
described later.

3.19 With PIK RPA operated and TPA normal,

the release time of PIM 18 50 msec
mindmum. PT must operate before PIM 1s
released,

3.20  If PT meets this test requirement, TP

operates operating TPA. The comblna-
tion of TP, TPA, and RPA present & ring
party indication to the outpulser as de-
scribed later,

3.21 If PT falls the nonoperate test, only

the TPA is finally operasted and
neither the T nor R lead te the outpulser
1ink has battery connected.

3.22 If PT falls the operate test, only the

HPA 1s finally operated and neither
the T nor R lead to the outpulser 1link has
batbery connected.

B, 0O~ eration
3.2% Same as 3.16 to 3.22 with the excep-
tions ﬁhat-

{a) PIM 18 operated when either RP or TP
is released at the end of the party
test,

(b) PTM operated operates PTK.

{c) PTX opens the operate path of PIM and
starts capacitor € to charging.

COMBINED O~ AND O+ OPERATION

A. O+ Operation
3.24 Same as described in 3.01 to 3.03.

3.2% Immediately followling the party test,

& check of the party test feature is
made. This is started by the release of
either TP or RP which cperates PTM., PTM
operates PTK which locks to the sleeve under
control of SPA normal.

3.26 - Same ‘as describied in 3.17 to 3.22.

B. _0- Operation

3,27 In the O- operatlion where no digits

are:dialed, the party test ls made
after the CAMA office times out (approx.
3.5 seconds) and sends a reversal to this
trunk.

3.26

The party test 1s made as 1in 3.04 to
3.06 except that RV operates PTM.

3.29 The party test check is as in 3.25.

4. CAMA OFFICE READY TO PROCEED
SUPERVISION
A. O+, ANI and Non-ANI Operation

k.01 After the called number is pulsed to
the CAMA office and the equipment in
that office 1s ready to proceed, an off-
hook signal 1s sent back to this trunk
which operates C3 or E. {8 or E operstes
RV. RV operated operates P1 which locks
under controel of Bl, and releasss PTK
{A option). P1 a§erated operates P2.

B, O, ANI and Non-ANI G§erat§$n

4,02 Same as 4.01 and in addition RV ope?»
ated opens the previously described
operabe path of PTM (A option).

CALLING-IN OUTPULSER (ANI ONLY)

4,03 Pl closes the ST lead from battery
through resistance lamp PT to the

- outpulser connector to selze an ocutpulser,

and .starts the TA timer, If the trunk is
arranged for combined operation, the start
lead to the outpulser will be held open
unttil the party test 1ls completed.

4.04 The trunk and outpulser are connected
by five leads, T, R, TPT, AB, and 8P,

When the outpulser ls connected, 1t takes

note of the party information on the T and

R leads and then after testing the 8P lead

operates SP. )

L.05 8P operated:

(a) Locks and removes itself from the
8P lead.

(b) Opens the ST lead to the outpulser,
{e¢) Stops the timer.

(d) Releases RP and RPA 41f a tip station,
removing battery from T lead or re-
leases TP aﬁly 1f a ring station, removing

battery from R lead.

(&) Conmects SPL to the SP lead,

(£} Connects MF to the AR lead
{& option).

Page &
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{g) Connects ID to the R lead.

(n) Operates SPA. ’
TESTING FOR gsa&aeﬁas CALL (ANT §NLY}
4,06

(a)

SPA operatedi
Cormects MF Lo the AB 123&,

{b) Releases PTK.
(c) Opens the operate path for PTM.
4,07 Before proceeding with the call, the

cutpulser tests to see that the cus-
~tomer is stlll comnected to the trunk by
operating SPl, SP1 operazted transfers the
subseriber T and R to the ocutpulser T and
R, 8P1 holding A operated. B8P1 1s released
when the outpulser 1s satisfled that the
loop is complete.

4,08 If the loop appears to be open, the

outpulser releases BSPLl and looks for
an additional indlcabtlon of an abandoned
call by ground on the AB lead when Bl re-
leases. If a ground does not appear on AB
during a timed interval after SPl releases,
the cutpulser prints & trouble ticketb.

IDENTIFYING THE LINE (ANIL ONLY)

4,09 When the cutpulser 1s ready for line
identification, it operates ID, 1ID
connects elther a tone or a pulse to the
sleeve lead. The oscillator or pulse gen-
erator 1s low in de¢ resistance to hold the
preceding cirecuits. ID also connects re-
gistance lamp battery to the T lead as 'a
check that 1t has operated.
from releasing durding identification. When
identification is complete, ID releases.

OUTPULSING THE CALLING NUMBER (ANI ONLY)

4,10 When the outpulser is ready to send
out the calling number, 1t operates
MP transferring the outgoing T and R of the
trunk Lo the outpulser T and R. NMF opens
the trunk T and R releases (S and holds B
and RV untll the outpulser releasses., Re-
lease of A during this time i1s ineffectlve.

RELEASE OF DUTPULSER (ANI ONLY)

4,11 When the outpulser has completed 1ts
work, 1t releases 1is connections to

the trunk circuit. 8P remains operated,

The trunk is now in the talking condition.

5. RINGBACK (ANI AND NON-ANI)

LOOF SIGNALING

5,01 When the ringback signal (+130 volts
on the tip, -48 volts on the ring) is

appllied by the CAMA office, C8 releases and

marginal relay BB operates. BRB holds RV,
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A is prevented

Gaiiimg ?artg §ff~Hﬁak
5.02° RB sperateé~ §§p§isﬂ Az

(a)
()

Places a holding bridge eé A,

Operates R whileh transfers the tip
and ring to ringing current.

5,03 RB operated: (ZC option)
{2} Transfers the tip and ring to ringing
current.
{b) Places 4 holding bridge on A.

B, _Calling Party On-Hook, Option H

5.04° With A released Cl is operated.

5.05 Cl operated:
(a) Opens the +105 volt lead to the ring-
ing cireuit,
{b) Opens the bridge scross A so that it

will not reoperate when BB operates.
Thus, ringing current 1z not a;piieé o
the lins.

C.  Calling Party On-Hook, Optilon G

5.06 R (2B option) or RB (ZC option) oper-

ated transfers the tip and ring to
ringing current. Contact 7B of Cl is
shunted by option § maintaining contipulty
to the +105 volt lead and ringlng current
ig applied to the line.

E AND M LEAD SIGNALING

5.07 Ringing can be applied to the callling

subscriber line by a 70~ to 130-msec
wink of relay E., Relay P will operate when.
E releases, RV holds over the momentary
release of B, as 1t 1s slow to releape, P
operabted with recperated E operates BB, and
also starts the timer. BRBE connects con-
tiggsus ringing to the line as per 5.02 to
5.06. )

,3 08 Relay TM operates from the timer in

approximately 2 seconds and operates
TN. TN operated releases P and ™. TH
releasing releases BB which returns the
trunk to its former state.

6. DISCONNECT

CALLING PARTY 353c§§§3§?3 RIRST (ANI aND
NON-ANI)

A, . Loop Signaling

6.01 When the ¢alling party discornnects,
A relesases,

£.02 A releases:

(a) Completes a shunt path through resis-
tor 8 to prevent € from operating.
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(b} Gperates>32.
(c) Releases B which releases BI.
(d) Opens the loop toward the CAMA office.

Opening the loop toward CAMA releases C3 but
Cl cperating connects the high-veslstance
secondary of CS.across T to R reoperating
it. RV is slow-release and holds over this
open. There is no further action until C8
is released by an on-hook slgnal from CAMA.

B, E and M Lead Signaling

6.03 Proceeds the same as 6.01 and 6.02
until item (d) under "A released:”.

(d) Transfers the M lead from battery to
ground te signal an on-hock to CAMA,

There 1s no further actlon until E is re~
leased by an on-hook signal from CAMA,

ON-HOOK SIGNAL FROM CAMA AFTER CALLING
PARTY DISCONNECTS (NON-ANL ONLY)

6.04 . The on-hook signal releases the appro-
priate CAMA supervisory relay (CS,
loop signaling; E, E and M lead signaling).
The release of the supervisory relay releases
RV. BV releasing releases P1 which releases
P2, P1 releasing removes ground from the
sleeve lead to release the preceding clr-
eults. RV and Pl are slow-relesase so that
the CAMA offlce clreulls have restored to
normal before this btrunk can be resgelized.
Pl released releases Cl and the trunk ls
normal,

ON-HOOK SIGNAL FROM CAMA AFTER CALLING
PARTY DISCONNECTS {(ANI ONLY)

g, Calling Party Previocusly Identified
) as §§§g Parfg )

6,05 If RPA and TRA are epe%ated,vthe cir~
cult releases as in 6.04 except that
in addition:

(a) RV releasing also releases SP,

(6) Pl releasing alsoc releases RPA and
TPA.

D. Calling Party Previously Identified as
Tip Party - (Ground Removal Test

6,06 When the calling station is a tip
party TPA willl be operated and the
ilne 1s held whilé a test is made for re-
moval of the tip ground to insure that a tip
party had not been falsely charged dus to a
trouble ground on a call from 4 ring party.

6.07 C8 or E releasing releases BV. RV
releasing releases 8P and opens the
circullt to slow-release PlL. Bl already

down, and 3P released operate GRT through
contacts of P2, which releaseg after PIL
releases.

6.08  GRT &é&r&téé:b

(a) Operates PTC which provides a locking
: path for GRT.

(b} Connects ground to the sleeve before
Pl releases to hold the precedlng cir-
cults and hold TPA operated.

(¢} Operates PIM to delay closure of

ground to the contacts of PL. With
PTC operated a test of the line 1s made
by PT in a manner similar to that pre-
viously -described. - PTM begins its timed
release when . Cl releases. .Also PTK oper-
ates when Cl releases, but serves no pur-
pose at this time,

6.09 If there 1s no ground on the line, PT
will remain nonoperated and when PIM
releases, RP will operate. RP removes
ground from the sleeve whlch releases the
preceding circuits, TPA and PTK. TPA re-
leasing releases ORT which, in turn, releases
RP and PTC. Until PTC releases A cannot be

reoperated. }

E, Idne Previously Tdentified ss 2-Part
Message 3ate.§§se - [Ground HRemoval
Test) ‘ § ,

6.10 During the outpulsing of the calling
number the operation of MF grounds the
A lead. On calls from 2-party MR lines this
lead extends back to the Z-party MR trunk
cireult and the ground causes that eireult
to cut through as on operator calls, When
MF releases, ground is returned from the
MR trunk on the lead to operate MR. Even
though & ring party wlll have been indlcated
on the party test, GRT operates during the
disconnest since MR contacts shunt the con-

- tacts of RPA; therefore, a ground removal

test is made as described in 6.06 to 6.09.

F. Ground Removal Fallure

6.11 When the ground removal test is started
by ORI operating as described in 6.06
to 6.10 the timing clreuit is also started.
If & ground 1s s3till on the line when PTHM
releases, PT will be operated and the cir-
cult does not release lmmediately. The
ground may be due to. s trouble or to the

- customer attempting to reoriginate. The

clrcult times for 9.5 to 10.5 seconds during
which time the clreult will release 1f PT
releases, If PT hasg not released at the

end of this tims, & trouble condition is as-
gunmed and the outpulser 1s called in to

make & troubles recoprd.

6.12 At the end of timing TM operates, op-

erating TMI which Is slow aéting. TMI
releases TM at which time a circuit 1s com-
pleted for operating TP which locks.

6.13 THIL releases and with TE operated
closes the ST lead to the outpulser
connector circult to ecall for an outpulser.

Page 7T
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6.14 The indicatlon to the outpulser of
ground removasl fallure dg ground on

the TPT lsad for 2-party flat rate lines and

ground on the AB lead for Z2-party MR lines.

MR operated transfers the ground to the

AB lead,

6.15 When the outpulser 1s connected and
after 1t has received the ground
removal failure indication, 1t operates 8P,
8P locks, removes ltsell from the 3P lead,
and connects the secondary winding of GRT

to the 8P lead.

6.16 Tdentification of the calling line is
made as before, ID operating over the
R lead to connect z signal to the sleeve.

6.17 With ID and GRT operated, RPA, 1f

- operated, and TPA are released open-
ing the primary winding of GRT and placing
GRT and final relsase of the circult under
control of the cutpulser. PIK also releases.

£.18° GRT released releases SF, TP, PTC,

and, 1f opersted;, MR, (RT also re-
moves the ground from the sleeve to release
the preceding cireuits. PIC being slightly
slow to release holds the T and R copen s0
that 1f a new ¢gll were to selze the trunk,
the previously operated relays would be
normal before A and B are operated.

CALLED PARTY DISCONNECTS FIRST - TIMED
DISCONNECT (ANI AND NON-ANI)

£.19 When the calling party does not disg-

connect and the called party does, the
trunk clreult at the CAMA office will, after
& delay interval, release and return an on-
hook signal to thils trunk releasing 3 or E
which in burn relesses RV,

6.20 RV released operates C through P1

: operated. ( operated opens the sleeve
to release the preceding circults, When one
of these opens the tip and ring, A releases.

6.21 A shunts down C and opens B. When C

releases it reconnecis ground to the
pleeve Lo make the trunk appear busy until
the trunk releases. .

7. TIMING CIRCUIT

- AWAITING OUTPULSER FOR EﬁEﬁTI?ECﬁTEGﬁ

7.01 Referring to 4.03 to 4,05, Pl, oper-
abted to call in the outpulser, also
starts the timing ¢ircult so that 17 the
outpulser 1s not connected within a period
of 3.8 to 4.2 seconds, the start eclrcuit
will be opened to prevent holding oubt other
trunks, .
7.02 Assumlng an oubpulser is nobt connected,
Pl operating coperates P2. P2 trans-
fers battery from terminal 1 of TA timer to
terminal 2. Capacitor D in parallel with
the Cl eapacitor (mounted on CP3 D3) and the

Fage B

F resistance comprise the timing nebtwork.
When the voltage at terminal 1 of the Ta
timer equals the voltage at terminal 3, TA
will function, opersting TM.  IM operates
TM1. TM1 locked through Bl operated trans-
fers battery from terminzl 2 of TA to termi~
nal 1, resetting the timer and releases TM,

7.03 “After disconnect by the subsoriber,

TML 1s released by Bl., If a tip party
had originated the ezll, no ground removal
test 1s made since TPA and RPA are still
operated and MR has not operated,.

7.04 After disconnect by the subseriber,
TM1 releases when Bl does, If s tip
party had called, no ground removal test 1s
made since TPA and RPA are stlll operated
when Bl releases since SP has not operated,

GROUND REMOVAL FAILURE

7.05 Referring to 6.11 te 6.18 GRT operat-

ing starts the timer cirecuitl., With
GRT operated resistor E 1s in the charglng
path instead of resistor F as described in
7.01 to 7.04.

7.06 The time constant of the circlit with
resistor E in the c¢harging path is
B.7 to 11.3 seconds. ’

AWATTING OUTPULSER ON GROUND REMOVAL FAILURE

7.07 The timer ils agaln recycled to time

for 9.5 to 10.5 seconds. As described
in 6,11 to 6,18, TP operates when 1M re-
Jjeased and TM1 operated at the end of
timing., TM1 releases and its slow release
allows capacitor D to fully dlscharge before
the next timing cycle beglns., THL released
wlth TP operated closes the start lead to
the outpulser comnector.,

7.08 Timing will be stopped when the trunk
restores to normal as s resulb of the
outpulser releasing GRT.

_7.09 If the outpulser 1 not connected, TH

operates releasing GRT. ORT removes
ground from the sleseve, releases relays PTC,
PTK, TPA, TP, also RPA and MR 1f they were
previously operated, The timer ls reset and
M released by release of GRT. If TML oper-
ated, it is now released. Its operation
and release at this time has no cilreult
functlon,
7.10 If the outpulser is connected but
fails to release the trunk TW coperates
THM1 which releases GRT by removing ground
from 1%ts secondary winding. ORT restores
the trunk to normal as in 7.00.

8. TESTING

FROM TEST JACES

8.01 Test Jacks T and TT provide smccess o
the Incoming and the outgolng ends of
the trunk clroult for testing.
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FROM TEST CIRCUIT

8.02 Relsy TT and TT1 and thelr assoclated
contacts provide access from the

aubtomatiec trunk test ecircult. Relay TT is

first operated over the test clircult. Op-

‘erated TT grounds lead FR to the miscellsa-

neous sircuit on the trunk frame, which
opergtes and culs through trunk leads re-
guired for testing. A ¢lass indication is
given on the CL- lead. The selector mul-
tiple sleeve 1s closed Lo the test cireuit
so that 1t may test the trunk for busy be-
fore makling 1t busy and proceeding with the
test which 1t does by opsrating the TT1
relay. This relay glves access to other
leads required for the test ard opens the
trunk conductor tip and ring.

8.03  When the outpulser ig cslled ipn on s

test ¢all, the TS8T lead to the out-
pulser bsnn@ascr is grounded to indicate
that 1t 1z & test ecall.

9, MISCELLANEOUS

PEG COUNT

9.01  Whenever the fiming clrcult functions

on fallure to obtain an ocubtpulser for
line ldentlfication, lead OSF to the miscel-
laneous cirvcult (for trunk frames) is
grounded from the time TH is operated until
THM1 operates. No registration is made on
ground removal operation of the timer as
GRT opens the O8SF lesad.

HOLDING GIROULIT FOR TRACING TROUBLE (ANI-B)

9,02 The TR relay may be operated by the
cutpulser over the TPT lead with MF
operated when 1%t is desired to hold the
circult for tracing trouble. TR locks to
battery on LU lead from the migcellaneous
cirveult for trouble ticketer. TR grounds
the sleeve to hold the connection, Thisg
operation will only take plsce on a regular
identification and not on a ground removal
fallure, and a ground removal test will not
be made on dlisconnect when TR 1s operated.

FUSE OPERATION

9.03  Relgy MB is normally held operated

through the M resister. If the cip-
cuilt fuse is operated or is removed, MB
releases and closes ground to the sleeve to
make the cilrcult busy.

DOWN CHECK OF PARTY TEST RELAYS DURING
TRUNK DISCONNECT (ANI ONLY)

Originatin Subsgfiher Tegted as
Ring ?arfg

9,04 TPA and RPA are locked to sleeve
ground under contrel of relsy PL.  PL
releasing releases TPA, RPA, and preceding
equipment. During the release time of TPA
and RPA, the trunk slesve 1s unguarded., If

selzed by a selector during this dnterval,
a 130C-ohm ground 18 placed or the slesve,
possibly locking up the TPA and RPA relays.
To prevent the possibility of false party
information belng locked on the trunk,
thereby causing false charging; the operate
path of the Bl relay 1s guarded bg break’

contacts of TPA and RPA.

B, ord inatin 3uh$¢:ib&? Testeﬁ\as T1
9.05. The sleeve iz now under control of .

the GRT and RP relays. Pl releases
Cl which operates PTK and releases PTM.  If
the PT does not cperate during the release
time of PTM (50 %o 60 msec); RP operates,
indlecating no ground on the line, RP op-
erating removes ground from the sleeve re-
leasing BTHK, TPA, MR and BPA 1f the calling
subscriber was message rate. The down
check is accomplished as 1n 9.04 with break
conbacts of TPA, RPA, PTK, and MR in the
cperate path of Bl.

9,06 Same as 9.05 to release intervai of
PTM.  PT operates, and when the Timer

funetions, TM operates operating THM1 which
releéases TM. TM releasing operates TP and
releases THL to start outpulser seizure
timing. TM1 normal and TP operated closes
start lead to outpulser. TP grounds TPT

lead to indlcate To the outpulser a ground
removal fallure 2-party flat rate, If MR
is operated the ground ls switched from

TPT lesd to AB lead, indicating Z-party

MR. The outpulser functlons, operates ID

“bo provide s signal path for line identifl-

catlon, and releases PI¥, TPA, and RPA if

. calling subscriber was message rate. After

the outpulser causes s trouble record to be
made, 1t releasses the btrunk by relessling
GRT, GRT releases PTC, 8P, TP, and MR,

The down check is effective as described
in 9,04 and 4.08.

9.07 - If the trunk falls to selze an out-
pulser, the timer functlions operating
THM. TM releases GRT on i1ts primary winding.
GRT removes ground from the sleeve and re-
leases PTG, PIK, TPA, TP, and MR and RPA if
calling subscriber was message rate. ORT
also resets the timer, releasing TM. Ir
TM1 has operated, THM normal relesses TML
which has no circeult funetlon at this time.

9,08 If the cutpulser is sezied and 1t

falls to release the trunk, the timer
functions operating TM which operates THM1,
M1 resets the timer and releases TM. and
GRT on 1ts secondary winding. GRT releas-
ing functlons as described in 9.07 to re-
store trunk te normal.

SECTION I1I - REFERENCE DATA
1. ?GRKE&S LIMITS
1.01 Battery Voltages: =45 bto -52 volts.

Page 9
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1.02 Relay Limits: A relay pulsing: max-
mum external circuit loop resigt-
ance: 1500 ohmse. ;

1.03 A relay supervision: vmaximgﬁ extarnal

clreult loop resistance: 2575 ohms
{loop), 2300 ohms {g and M).
1.04 A pulsing and supervision: minimum
iﬁsulatics resistance: 15,000 ohms.

1.05 RB relay: supervision, maximum ex-
ternal cirecult loop resistance:
ZB option 3600 ohms, ZC option 3900 chms.

1.06 (8 reiay:' supervision, maximum ex-
ternal circull loop resistance:
4100 ohms.

1.07 C3 and RB relay: supervision, mini-
mum Insulation resistance: 30,000
chms. ‘

1.08 PT relay: meximum external clrcuit
loop resistance: 1500 ohms,

1.09 PT relay: minimum insulation resis§~

ances E%,OGG ohms.

1,10 PT relay: maximum resistance to
ground at tip party of 2-party FR

1line: HOOL ohms.

Ea:ih Pa@e&ti&l
ye T e b 60 Hz AC
45 to 52 Volts  +5, -5 Volts . 20 Volts

2, . FUNCTIONAL DESIGNATIONS

None.

3. FUNCTIONS

3.01. When a loop 18 closed, ground the

sleeve lead to hold the preceding
circuits and to send an off-hook signal
to the distant offilce.

3,02 To repeat dial pulses on a battery
and ground basis on speclal toll
calls {loop signaling).

3,03 To repeat dial pulses on the M lead
when handling speclal toll calls

{E and M s&gnaling%

3.084 To serve as a recording aam§§et§ng

trunk on dial zeroiealls.

3.05 To provide for operation on ANI or
non-ANI basis,

3.06 To permit CAMA office contrel of
trunk while at%acheéa

3.07 To provide ringback under contrel of
. the CAMA office,
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3.08 To make a party test.

3.08 $é tast the party best relay for non-

operate 1f 1t had operated and for
operate 10 1t had nsaeperataé on the garty
best,

3,10 To close the ST lead to the outpulser

connector clrecult when battery and
ground are reversed at the distant office,
3.11 When the ocutpulser connector hasg con-
nected an cubpulser cipcult to this
eircult, Indicate tip or ring party by
battery on the T or R lead; remove The
party indication when the outpulser oper-
ates the SP relay:; connsct the outpulser
tip and ring to the subBcriber Tip and ring
for an abandoned call test when the out-
pulser operates the SPI relay; connect
identiflcsatlon signal to the sleseve from
either an oscillator or pulse generator
when the outpulser operates the ID relsy;
connect the outgolng tip and ring to the
cubpulser operates the MF relay; conpect
ground to the A lead to cut through the
2MR trunk if 1t 1s connected.

3,12 When s 2MR trunk 1s connected, oper-
. ate & lock the MR relay after that
trunk cuts through.

3.13 On hang up by the saéliﬁg party, send

_an on-hook signal toward the dlstant
office and hold the connection under con-
trol of éistant office,

3,14 On releasé by distant ofifice after
calling party has hung up, make a
ground removal test 1f the calling party
was s tlp party or elther party of a 2MR
line; restore to normal immediately 11 the
calling party was & ring party; restore to
normal after the ground removal test shows

the line is tlear of ground; on ground re-

moval test when the Iine iz not clear of
ground after 9.5 to 10.5 seéconds ecall in
the oubtpulser, ground the TPT lead on flat
rate lines or the AB lead on message rate
lines to the outpulser on ground removal

" faillures; remove the failure indication

when the oubtpulser operates the SP relay;
connect identification tone to the sleeve
when the ID is operabed; hold the GRT relay
from the outpulser over the 8P lead and
restore the trunk and preceding circuilts to
normal when the outpulser cpens this lead.

3.1%5 When the calling party falls Lo dis-

connect before Lhe distant end incom-~
ing trunk times out, open the slseve to the
ROTS multiple long enough to release the
preceding switches; restore to normal when
the tip and ring leads open; and reclose
ground to the sleeve during release of the
trunk.

3,16 To allow the CAMA office to wink off
on an abandoned ecall.
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3.17 To test busy Qheﬁ battery and ground
are reverged from the distant office
when the trunk 1s normal.

3.18 To test busy when a fuse operates.

3.19 To operate a peg count reglster when
the timlng circult funcilons on
fallure to selze outpulser, ’

3.20 To operate test relays and glve ac-
cess bto various leads when selected
by the sutomatic trunk test elreuit.

3.21 To nold the connection from releasing

; when the outpulser operates the TR
relay.

3.22 To provide a down check of the party
: test relays during disconnect on ANI
gealls* :

4. CONNECTING CIRCULTS

(a)

Incoming Trunk in Crossbhar ?aﬁééé
Office - SD-27079-01 and SD-27080-01.

{b) ‘Outpulser Connector Circult -
8D-95890-01.

{e)
(a)

(e)

Qsaiilater Circult = 83*9582?~G§,

Miscellaneous Cirecuit for Trouble
Ticketer - SD-95823-01.

RBota
8D-3

() Out Trunk Switeh Circuit -

68-01.

(g) Timer Amplifier Circuit - SD-32371-01.

(n)

Miscellaneous Clrcuilt Trunk Frame -
SD-3224B-01. ’

{i} Power Ringing Cireuit - SD-B088%-01

{typical).
(1)
(x)

Identifier Clreult - SD-95810-01.

Composite Signaling Cireuit -
8D-95028-02 {typlcal).

{4) Composite Set and Repeating Coll

Circuit - 8D-95015-01 (typilecal).

4-Wire Terminating Cireult -

(m)
&D-06463-01 {tmieg}} .

(n)
{0}

Pulse Generator Cilreult - SD-32378-01.

Test and Line Verification Circuit -
8D-32375-01.

{p) Eseé@ing Trunk in T8PS No. 1 Office -
3D-1B002-01, SD-1B003-01, SD-1BOOH-01
and 8D-1B0O0S~01, :

Automatic Trunk Cireuit - SD-32315-01.

N

. TAKING

5.01 The clreult may be made busy by plug-

ging into test jack T which grounds
the selector multiple sleeve. Bafore mak~
ing the clreult busy in this manner, a test
should be made on the sleeve of the Jack to
ingure that the trunk is not busy.

5.02 This elrcult may also be made busy

from the lncoming trunk c¢ircult at
the distant offlce by operating elther (8
or E which will operate RV. RV operated
applles ground to the slesve,

SECTION IV - HEASONS FOR HEISSUE

B, . Changes in Apparatus
B.1 Added

8PA Relay AF1lh

B.2 Superseded Superseded By
R - Relay AF146 - f
- ZB option
RB - Relay AFB6 - y
ZB option i EC o
PTK - Relay AFI00 - PIK Relay AJ15
A option ZA option |
D4 ~ Dlode HUBP -
ZB ‘option
HL Resistor 1454,
590 ohms
ZB option
JL Resistor 1454,
1720 ohms :
ZB option
B Eesmrigtia§ of Changes
D.1 Circult Notes 102 and 104 are revised.
D.2 WVWorking Limits for the RB relay are
reviped.
D.3 Option Used Table is revised.
D.4  2ZF option is designated which provides
s last trunk busy lead (LTB),
0.5 Optlons ZB and 20 are designated,
ThHese optlons apply to the RB relay.
D)6 -Options & and ZA are designated.
They spply when the circult is uszed
for combined © and O+ operatlon to a TSPS
Ho, 1 office.
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D7 The &, €, or CE lead 1s changed to ) D.9 Option and ag@arétus index 1s revised.-
A, €, or EC lead to correct an earller ’

error, D10 Information Note 303 ls:revised.

D.11 CAD 1, 3, 4, 5, 6, 7, B, 9, and 10
0.8 Optien ZD and ZE are deslgnated, , apre revised. : :

BELL TELEPHONE LABORATORIES, INCORPORATED

‘DEPT 5641-CEH-RMW /
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