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COMMON SYSTEMS
‘ TRANSMISSION TEST LINE OR
: TEST TRUNK CIRCUIT
CROSSBAR, MANUAL, PANEL,
STEP-BY-STEP, PBX, OR TOLL OFFICES

i CHANGES
: D. Deseription of Changes

D.1 Revised wiring to relays 0S4 of Fig. B, O08A of Fip. F, snd
o TL of FST1 to eliminate blowing of ¢ fuse in Fig. l% by
? momentary closure of battery to ground through EMB relny contacts.
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CIRCUI? DESCRIPTION ‘ CD-98100-01

IZ8UE 7B
APPENDIX 2D
D¥ IBBUE 21D

COMMON SYSTEMS
TRANSGMISSION TEST LINE OR
TEST. TRUNK CIRCUIT
CROSSBAR, MANUAL, PANEL,
STEP-BY-BTEFP, PRX, OR TOLL OFFICE

for timed
? for m&xiﬁg

bﬁiw

5
42

Frﬂwii
conne

in FS79, for
unlt.

[ 24
n*w

A4
B. Changes in Apparatus X? wiaa accompliish the same &ﬁf@ﬁgé;‘
B.1 To prevent the bothersome timed release .12 Notes 102 and 104 are revised per

of the reference trunk durlng a series D.id,
of tests using Plg. 2:
D.13 Nobte 328 Lz -added per D.11.
(a) Relay LA is made optional Fig. J. '
D.14 In Table A, for loop-around test ap-
{t) Relays éﬁ 1 and LA-2, an AK4d relay, plications (Fig. 2}, references to
and two 18BA contact protection net- Note 328 are added.
works are @aﬁﬁ optional Fig. K.
a CaDs 10, 21, 24, 26, 28, 30,
s %hg 42, %3, §§§ &ii B, and 49,

0,16 In Fig. B4 and FS8T79, made volce-

D.1% Revise
(¢) The comblnation of all apparatus in 32, 35
Fig. J and K is made optional Flg. L.

D. Descrivtion of Changes t&rmi%&ﬁiﬁg resistors optional B00 or
’ 900 ohms (Q or R options) to be consistent
D.1 In Table é} item 117 is added to pro- with the ¢@§¥ar$i@§ of PBXs (except No., 101

Eieatifﬁ Eﬁﬁw lizes the ESS) from 900- to H00-ohm terminations,
M & 7

D4 In Table B, reference
BEP 105-335-503,

D.5 In Hotes 101, 102
320 and Tabé& A,

per D.21 In Fig. 48, superfluous wiring for
D.6. option ¥M i removed,
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77, and 79, references to
» 4 N, and P are removed,

deglgnations of winding ter~
Corelays O3B and O8M are

79, the circult is redesigned to
reg described In A.1, A2,

op Flg. 71, T7, and 79, references
o opblons H, J, N, and P are removed.

D.e6 iﬁ App ¥ig. TY, contact coopdinate
snatliong for all relays are revised
ance with D.254.

in asoord

.27 En Lop Fig. 79, optional deuigﬂati¢n
' Lsbor RL4 is changed from L to M,

ard 104 are revised.

o

, 326, and 327 are added.

In = h, items 308, 331, 336 through
344, and 35T are revised.

charts fop §S?; and 79 are

in D Bections

ER

, IX, Insert ghead of 5.02 the
ugxheaﬁink.

3. J PROVIDED
F.g In Bection II, add afster 5.05:

PLG, B PROVIDED

cirecullt 18 selzed at iis
code entry by the tandem se-
hort-circuit on the T and R
Lhe vonnected clrouls will
ay A of iag Flrst éig b.

lay A ope 25 slow-relesge
¢ Tirst Sig 27. The o oper-
SR %if’zi%;,.:s It,l”“ LAL of
und © &e S lead
ction, since the
during supervision
sperated LAL relay retums
supsrvision,

cond code entry to this
seized by & tandem selec-
of the second Fig. D

3. An t@ﬁn cps?ating relay 8R of the
tg. £7. The operation of relay
?slsy LA2 of Fig. K which re~
ok supervision., Relays LAL
a*hd:

{a)  Remove the voice-freguency termina-

e

ons from the T and R leads of both

(b) Connect the T and R leads of both
entries together through capacitors
T1 and R1.

5.08 When testing 1s completed and elther

gnurj to the loop around 1s dlscon-
nected, the assoclated relay La- 1s re-
leased, rebturning the volce~frequ en”y ter-
minations to the T and R leads of both
entries. However, off-hook supervislion
continues to be returned on the connected
entry, thereby eliminat] troublesome
timed release during a series of tests,
The clrcult 18 restored to normal when
both entries are aisﬁeﬁﬁsctéﬁ, rel aasiﬁg
thelr respective A and 8R relays

FI1G. L PROVIDED

5,00 When this circult 1ls selzed at 1ts

first code entry by the tandem selec~
tor, the short-circult on the T and B leads
from the connscted cireult will operate
elay A of the first Flg. D. Operatlon of
relay A operates sl low-~release relay SR of
the first Fig. 27. e operation of relay
3K operates rﬁ$ay LAL of Fig. L and con-
nects ground to the 5 lead to hold the tan-
dem cornnectlon, since the A relay may re-
lease during supervision changes. The
operated LAL relasy returns off-hook
supervision.

5.10 When the gecond code entry to this
clreult is selzed by the tandem se~-
legtor, the A relay of the second Flg. D
operates, in turn operatlng relay SR of the
saeeaé Fig. 27. The operation of relay SR
***** perates relay LAZ of Fig. L which returns
ﬁf ~hook supervision. Operated relays
LAL and LAZ operalte velay LA, Belay LA
operated:

{a) Removes the volce-frequency termi-
nations from the T and R leads of
both entries.

(b) ﬁh?ﬁevég the T and R leads of both
entries togebther through capacitors
Tl and Rl.

Yot
-

5. See 5,04,
5.12 When testing is completed and elther
entry to the locp around 1s discon-
nected, the asscclated relay LA- and relay
LA are released, returning the voloe~-
frequency termingtions to the T and R leads
of both entries. However, off-hook super-
vision continues to be returned on the
connected entry, eusys&g eliminating
troublesome timed relesse durlng & series
of tests. The c¢ircult is restored to nor-
mal when both entrles are disconnected,
releasing thelr respective A and ER relays.

F.3 In Section II, replace 6,12, 6,13, and
&.1% with the following:
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6.12 When the circult is seized on a
miilliwatt call, ground over lead 8
operates the 5 relay of the associated

Pig. 34. Relay § {first Fig. 34) operated:

{a) Connects terminals 2 and 4 of in-
ductor A to trip ringing and %o
return off-hook supervision.

{b) Partially closes operating path of
relay LA,

(¢c) Partially closes operating path of
relay O8M.

(d) Operates relay 8T.
Relay ST operated:
(a) Grounds lead ST to start the milli-
watt supply where a start lead 1s

required (option XJ).

(b) Provides off-normal grounds to
FS879.

{(c) Activates 175-ms TML timer which
operates relay T1.

Relay Tl operateds:

(a) Ilocks operated to relay T2 released,

(b} Deactivates TM1 timer.

(¢c) Operates relay OSM which locks
operated to relay 8T,

(d) Activates 5.5-gsecond TH2 timer
which operates velay T2,

Relay OBM operated:
(a] Removes the volee-frequency termi-
nation, reslator RLL, from leads

T and R,

{b) BRemoves dummy load resistor RI2
from the milliwatt supply.

{¢)] Connects milliwatt supply to leads
T andé R,

Relay T2 operated:
(&) Deactivates TMI timer.

{b) FReleases relay Tl which deactivates
THZ2 timer.

{c) Operates relay T3.
Relay T3 operated:

{a) Releases relay T2.
Relay T2 released:

{a)} Activates 5.5~second TM1 timer
which operates relay Tl.

Relay T1 operated:

{a} Activates l-second TM2 timer which
cperates relay 12.

{(b) Releases relay OSM.

{¢c) Returns on-hook supervision
(unless option X0 1s provided}.

Relay OBM released:

(a) Disconnects milliwatt supply from
leads T and R.

{b} Cornects reststor RL1 to leads T
mwed W
Sk s

(¢} Connects resistor RI2 to milliwatt
supply.

Relay T2 operated:
{a) Cperates relay Th,

Relay TU operated:
{a) FReleases relay Tl.

Relay Tl released:
(a) Returns off-hoock supervision.

(b) Releases relay T2.

Relay T2 released:
(a) Releases relay T3.
(b} &ctivates 30-second THL timer which

operates relay T1 {option XD, pro-

vided), .

Relay T3 released:
(a} Releases relay T4,

RBelay T4 released:
(a) Activates 1

"

H

ates relay 7T
provided).

ms Limer whilch oper~
§

Hems
1 {option XD or XE,

6,13 The oyele of operation is then re-
peated from the Inltial operation
of prelay T1. If a szecond test csll ls
made to the second Fig. 34 for & loop~
around test, the operatlion of relasy LA is
delayed until & certain point in the 11-
second milliwatt cyole. Selzure of the
second Fig. 34 cperates 1ts 8 relsy.

Relay S {second Fig. 34) operated:
{(a) Connects terminale 2 and 4 of in-

dugtor B to trip ringing and o
return of f~hook supesrvision.

{b] Operates relay L& when milliwatt
eyole closes remalnder of operating
path.

Page 3




L In Begtlon 1I,

€D-98100-01 -

rides locking {aﬁh for rel&y T4
@hia% peyviges operations of tilmers

THL ang 992 to conform with option XD
oy KB, &8

provided.

¥D yruvijedg gvery 30 seconds

: lease of relay LA,
"ima a balance termination is
i eaeh appearance and, L option
i0 is n&t grcviﬁeé on~hoolk supervislion 1is
returned., ;

6L 14 §1ﬁ§axneat from either a?pe&ranee
111, within sbout 30 seconds, re-
2K snd Andtliate the appropriate
g connection. There-
3 :d_that when making a
nf cop~arount tests, the reference
nnected Lo the milliwalt appear-
betweer Cests, Lne MLLLiWALL
rye as a signal to start dialing
1 minatlon access code over
Lo be tested,

14 .02, afser relay T3

has operated, replace from Relay Tl

operated:

rated to relay T4 released

{pj Actlvates l-second TM2 timer which
coperates relay T2.
{c]) %&tﬁ?ns on-hook supervision {unless

e X0 1s provided).

{a} Deactivates TM1 timer after relay
Tl releases
(b} Uperates relay T4.

ek -
I

gv

ated to off

ope

~normal ground.

Holds
relay T2 releases,.

cperated relay T3 until

i
Fot T

HELC

sivates TM1 timer after relay T2
rele 3

{1f option XE 1s provided).

g e

relay Ti.

leases

Relay Tl released:

{a) FReturns off-hook supervision.

cond THL timer whieh
EE (Lf optlon XD is

SSUE 7B - APPY 2D

{(With option XD
provided, every
l=second return

provided and option X0 not
30 seconds there 1s a
of en-hook supervision.)
F.5 In Section III, 2.0l replace:
L& Loop-around
wlth
LA, LAl, Laz Loop-&Arcund

F.6 1In Section III, replace 3.02 (e) as
Follows:

(e) Provides (with Fig. J or L) connec-

for a feature, option YU, for
disabling the 1ﬁé§-arcun§ cireult to pre~
vent unauthorized ussage.

F.7 In Section III, repiesce 3.11 as follows:

3,11 Provides
for mal

ong per FETY
balsnce termina-

tion, or loop~ araunﬁ tegts .,

(a) Systems applications are shown in
Table A of the schematic drawing.

{b) Provides 600- or 900-chn wﬁxmwu
tlons to mateh the nominal offic

impedance.

{e} Provides for tripping machine
ringing.

(d) Provides off-hook supervislon.

(e} Provides rfor mi31£WﬁhL tests

1T5-ms after seizZure, 1000-Hz tone

interrupted every li seconds by a l-second

balance termination and, if opticn X0 is
not provided, on-hook supervision.
Provides, for

(£)

termination %e t5$ 175-ms after
selzure, a %, econd burst of 1000-Hz
tone and a 5.5-second %ﬁlance termination
followed by 1 second of on-hook super-
vision unless option XU 1s provided.
Then {per option XE and/or X0) quiet
termination until éi$a§§§ec§, or (per
option XD without X0) qulet termination
Interrupted every 30 secondsz by 1 second

of on-hook.
(g) Provides for loop-around test when
both connections are established.
Then (per option XD) out of each subse-
quent 30-second interval, there i3 a
l-gecond interval during which each
appearance ls connected to a balance ter-
mination and (per option XD, without X0O)
on-hook supervision 1s returned. With
option XE provided, the loop-arcund con-
nection remains until disconnect; how-
ever, 1{ the loop-around cﬂﬂﬁ&étiﬁﬂ is
established very early in the timing
cyele, there may be a l-second interval
apiﬁg which balance terminations are
onnected and, without option XU, on-hook
supervisiﬂn reburned.

balance {or gquiet)
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(h) Provides connections for a feature, F.9 In Section III, 4.01, TOLL EWETQEE&G

option YU, for disabling the loop~ BYSTEM NO. 4, 44, or 4M, add:
around circult to prevent unauthorized . )
usage. (e) Manual Test Frame (MTF) - SD-6B887-01.

F.8 In Seection III, 4.01, TOLL SWITCHING
SYSTEM NO. 4, HA or 4M, change (c)
© . to read:

F.10 In Section III, 4,01, TEST SETS,
replace (a) and (b) with:

{c) Test Line Circuit - SD-68577-01. {a) 228 Milliwatt Reference Meter.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT L4631-ERW-EGS
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CIRCUIT DESCRIPTION CD=GHL 0001
T3ZUE ¥F

APPENDIS

DWG I85UR

COMMON BYSTEMS ’
TRANSMISSION TEST LINE OR
TEST TRUNK CIRCUIT
s, CROSSBAR, MANUAL; PANEL
5@%: STEP-BY~STEP, PBX, OR TOLL OFFICE

CHANGES ‘
B. Changes in Apparatus

B.1 Eﬁmﬁved Replaced By
Adjustable Pad, Plg., 60 Fixed Pad, Pig. 26, option G
BT Relay AJS, Fig. 54 BT Relay AJS3, Fig. 54

D, Desceription of Changes

D,1 Adjustable pad Fig. 60 is removed from the eircult (Table A,
item 301} and replaced by the fixed pad Filg. 20, option G.
This is done to aveld interacting adjustments on the milliwatt.

D.2 The combinatlon loop around milliwabtt and balance terminatlion

test line (Flg., 54) i1s modifled to provide proper operation
with ringing trip XBR No. 1 or No. 5 with delayed closure (Fig.
45} by changing the designation of lead H1 (Fig. 54) to H. In
addition, relay BT {(Fig. 54} is changed from an AJS to AJE3 to
provide a pair of EMB contacts, which are used to malntain a
termination on the balance port with BT elither operated or non-
operated,

D.3 Combined open and short-circuit termination for XBR Ko, &

intertell and tandem combined Fig., 48 and balance termina-
tion eircult for XBR No., 5 intertoll and tandem combined Fig, 49
are modified to provide proper operation of the 8 relay by re-
moving the wiring portlons of optlons YL, ¥M, Y0, and YN,

BELI, TELEPHONE LABORATORIES, TNCORPORATED

DEPT 5822-GJB-WAM
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CIRCUIT DESCRIPTION

. COMMON SYSTEMS
TRANSMISSION TEST LINE On
TEST TRUNK CIRCUIT
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STEP~BY-STEP, PBX OR TOLL OFFICE
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SECTION I - GENERAL DESCRIPTION wvvvevewen. 1 12, TEST LIN

S B i R A,

ES_UBING FIlg. 48 AND 49 .....

1ao BURPOSE OF CIBCUIT covcuencessnonnnnons 1 13._  COMBINAT

e e i s S B A e e

10N _MILLIWATT, LOOP~

S e Sa i R .

AROUND, AND _BALANCE TERMINATION

2: GENERAL DBSCRIPTION wevsvvosecnssnncsss 1 TEST_LINE USING FIG. 54 sewenmnsansns
GENERAL 4 weneuosscncassonnsnnoncanessne 1 MILLIWATT TEST +evnreernnennnnssanses
BASIC TEST LINES s.viccnneennnnnnannnss 1 LOOP~AROUND TEST suvsecoseonsanconsas
CIRCUIT ARRANGEMENT .....vvevesnnsnnnns 1 BALANCE TERMINATION TEST

(WITHOUT
SUPERVISORY CONDITIONS vuvueurcrneneass 2

TESBT TONE] <ursennscanassss

1%, COMBINATION MILLIWATT, LOOP-ARQUND,

OFFICES USING FIXED PADS IN AND BALANCE TEKMINATION TEST LINE

CONNECTION WITH 2-WIRE SWITCHING ..... 2 USING FS79 (XE OPTION] <vvenvsveneees
SECTION II - DETAILED DESCRIPTION «veveven. 1 MILLIWATT AND LOOP-AROUND TESTS .....
1o MILLIWATT TEST LINE <veveveveencncenss 1 BALANCE TERMINATION TEST
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2. _10-SECOND_TIMING AND_FLASHING
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s S et o e e o 1 S
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e s S 2 B s S o

AROUND TEST LINE ........ . ...evcunven & 1. CROSSBAR NO. 5 TRUNK_LINK

CONNECTI
FIG. 3 PROVIDEDu s ccvnsnassomusnssansenee b

NG CIRCUIT «vcvvnecnnnnannnns

EARING AT TRUNE

.

¢ _INTERCEPT SYSTEM

HE CIRCUITS +vvevevronnecnses
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SECTION 111 -
FIG. & PROVIDED (WITHOUT TEST TONE) ... 7
FS71 PROVIDED (WITH TEST TONE) ...vv... 7
FS77 PROVIDED (WITH TEST TOWE} «....... 8
8. _SHORT CIRCUIT TERMINATION veuwre.eavwees 9
Y. COMNECTIN
92 _OPEN CIRCUIT TERMINATION evuevvseenenn O
10. . JACK-ENDED TEST TRUNK_FOR
ACCESS ON_INCOMING TRUNKS vevonverear O JACK CIRC
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.01 This
manual hy
telephone alr
in local and tol

1.02 This circuit is also used for making using Pig. 1) .
balance and noise tests, and 1s used for
checking repesaters by use of the balance, {4)  Balance bermination with timsed test
short circuii, and open terminations. tone {items using F871).

1.03  This cireuit is used  for making {k}  Balance termination and test tong tim-
Z2-way transmission tests by providing testing img circuit for Crossbar Ho. 5 inter-
access on incoming trunks without testhoard toll and tandem combinesd fitems using
appearances. a7

F
B 1000~-Ez test tone. supplementary

the payticular

{b} - A 1000~ o 3000-Hz sweep frequancy

test tone. 2,04 Fig. B oand 9 provide battery supply

o the test lines on a gomnon o basis. 1n

{¢} An ac short, addition, Fig. 9 has the added frature of
being able to provide sither of two. timing

{d} A balance termination. Seguences. when conngcted to Pig. 18, it

interrupts the battery supply 1 second out of

every 10 seconds. When oconnscted o Pla.

. # ; i
of wminimizing the possibilizy  of
ringing inte the pilliwart supplv.

They are:

{ay Milliwatt test lines {items using Fig.
1. ’ 2.0% Fig. 16 through 2% provide thes
various supervisory conditions and pad con-
{by Loop-arcund test lines {items  using srol festures Lo work with th varioua sys-
Fig. 2} with optional connsction to a tems  using this clrouit. 54 does not
60A control clreuit. reguire thesge auxiliery figqures singe Lt
incliudes los own supervisory features.

{c}
(a)
(e}
using Fig.
{fy Balance termins

4 and & or &%)
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2. 1% Pig. 5% wuses ringing voltages to
derive control pulses at 1Z-second intervals
to opsrate the selector of Flig., ¢ when a
Z-minute coycle 1s reguired. Tha Z=-minute
oycle 18" used with the loop checker feature.

2.12  Fig. 56 uses machine ringing poten-
tial to time a nominal SO0-second test  lins
connestion to a loop checker generator. A
call by an originating station is connectsd
to  the test line circult for 60 ssconds with
cff~-hook supervision. At the end of &0
seconds, the loop checker genserator is
remeved and the supervision is  changed from
off~hock to on-hook. This condition will
remawn until the originating end disconnects.
After the originating end disconnects, the
test line 4is ready to establish a new
connection.

2. 13 F371 provides a balance termination
with a timed test tone.

2.14  FB77 provides a balance termination
with a timed test tone for corossbar ¥No. 5
 intertoll and tandem, combined.

2.15 F87% provides & combination loop~
around, milliwatt, and balance termination
LwWith timed test tone.
SUPERVISBORY CONDITIONS

2.7 All local office connections to test

lines or terminations reached by subscriber
number are provided with off-hock supervi-

s SECTION I

sion.  The off-hook supervision is provided
in all cases except circuits using the loop
checker generator.

2.17 Except where supervision is provided
by an agsociated circuit, the necessary off-
hook supervision is provided by this ¢ircuit.

2.18 Loop~around terminations are on-hook
until both test connections are established,
at which time off~hock supervision is
returned from both terminations.

2-19 On locp-around test

iines for PaY

systems, either end provides off-hook super-
vision at all <times when & connection is
established in order to prevent flashing of
switchboard lamp during timed battery
interval.

2.20 On connections to the Jjack~ended

test trunk for access on incoming trunks, the

supervision is on~hook until
which time it
supervision.

answered, at
changes te  off-hook

CPFICES USING FIXED PADS IN CONNECTION WITH
2~WIRE SWITCHING

2.21 A fixed pad is  provided in series
with the milliwatt test line, and a building~-
cut capacitor is provided on balance termina-
tions to furnish testing circuits comparable
to those provided on switching trunks in
offices switching on a 2-wire basis with
fixed pad operation.
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1o MILLIWATT TEST LINE

1.01 The various applications for the
milliwatt test line per Fig. 1 function
similarly, therefore, the description here

will be of a typical example such as the one
for a crossbar No. 1 office hown  as Item
120 in Table A, where some of the trunks into
this office are N carrier facilities ({inband
signaling}. Fig. 1, B, 9, 1¢, 15, 18, 33,
and #5 with options R, T, W, and ZH will be
furnished. The value of resistor L is deter-
mined by reference to Table B after the loss
in the office wiring has been determined.
{The loss in the office wiring is determined
by tests covered by BSP information.)

1.02 When the test trunk is seized by the
line cholice connector, ground over lead ANS
operates relay 8 The 7 and R continuity
check is made through capacitors T and R and
resistor A. Relay 5 operated:

{a) Connects the ANS lead to the ALS lead.
(b} Connects the § lead to the B lead of
Fig. 45 for use in operating relay R1
and relay 08 when ringing is received.

{c} Connects the G2 lead to the TM lead of
Fig. 9, which operates the TM relay.

1.03 After the incoming trunk has been
cut through, ringing potential is connected
to the T and R leads. The ringing potential
on the R lead is of sufficient voltage to
break down tube B which fires, operating
relay R. Relay R operated:

{a) Shunts the operating path for relay 08
after relay R1 operates to prevent the
operation of relay 08. This prevents
ringinl into the milliwatt supply.

{hy Connects tube A across the 7T and B
isads. Tube A ionizes and its low
impedance trips ringing.

(¢} Operates relay R1.

Relay R1 operated:
‘ {a} Locks up under contrel of lead H.

(by Closes a path to operate relay OS
after yvelay R releases.

Relay 08 operated:

{a) Operates relay O08A.

{b}  Opens operate path of relay OB,
Relay OSA operated:

{a) Locks operated to relay RT.

(b} Releases slow-release relay OSB.

‘is described in 2.,
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f¢y  Connects terminals 1 and 4 of indector
te  return off-hook supervision and to
trip ringing if not alrveady tripped by
tube A,

Relay OB released:
{a) Opens operating path of relay OSA.
{b} Operates relay OBB.

Relay OSB operated:

{a) Removes the voice-freguency termina-
tion {(resistor A) from tip and ring.

{by Removes load resistor [(1y
milliwatt supply.

from the

{¢} Connects leads T and R to
watt supply.

the milii-

@Y srounds lead 8T to start the milliwatt

generator where & start lead is
regulred.
1.04 EBven if the ringing interval is too

short to trip ringing on this cyale, the
release of relay R at the end of the ringing
interval will operate relay O5. In cases
where the trunk cCircult has a reving or
manual ringing, if ringing potential is reap-
plied, relay R will operate and release pelay
OSA, then 0OBB. From the time ringing is
applied until relay R operates, the ringing
potential will be connected to the millivaty
gupply. This will be an infreguent occur-
rence and of shorv duration. At the end of
the ringing interval, release of relay R will
reoperate the 085 relay.

1.05 The test line is now in the ¢
condition. This testing condition will
interrupted once every 10 seconds Dby
timing cirvouit to permit vegognit
disgonnect at the originating end wher
noelding 18 in the path or inband signali
gsed, Wet-dyy supervision or  doint  ho ny
trunks will not disconnect until the wet or
on~hook condition is seen at the called end,
and inband signaling will not permiz discon-
nection while tones in the volce-freguency
rangse are prasent.

1.06 The timing circuit, whose operation
opens the B lead to
release relavs OSA and O8B. Release of

relays 083 and OSB:

{a) Disconnects the test tone from  the T
and B leads.

by  Reconnects the terminations (resistor
By te the T and R leads.

{¢}  Reconnects the load resistor o the

milliwate supply.
{4} Removes the off-hook supervislon.

1. 87 After 1
raclosed and

B lead is
regperates, unless

second, the
relay OS

SECTION II Page 1
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ralay B hay relesssd beceuse of 2 disconnsc-
tion Zrom oalling end.

2, 10=SECOND TIMING AND FLASHING CIRCUIT
Flie..2 Alp 19

Z.3% The operation of the § relay, in any
cest iine obtaining battery Zfrom Pig. 9,
clones the path betwaen leads 62 and 7TM which
resulis in the operation of relay TM to start
L To~seoond timing cyole. Relay TH
pparated:

fa} Grounds the 87T lead of the
interrupter supply via Flg. 10.

HG-IPM

iby  Connects battsry to  the winding of

relay FL whicn  then operates and
releases undar control of ground
pulsss  from the &0-IPM interrupter
gupply.

2,42 Relay FL is opsrated directly and
the start lead 8T is grounded by the opera-
tion of relay 8 in those cases where connec-
tion wo Flg. 10 is specified without conneo-
Lion to Fig. 9. Relay PL pulsing:

{a; Bupplies &0-IPM battery over lead PL
to flash lamps of the assoclated Pig.

»

{by Bupplies 80-IPM ground over lsad RF Lo
the ROT magnet of  the INT selector,
causing  the selector to step through
terminals 1 to 0.

2.03 When the selector reaches terminal
¥, relay L0 1s operated by ground through
are 2 of the INT  sslesctoz. Ralay Lo

operated:

{a} ' Locks up under control of the sslector
O contacty or the PL relay.

ib}  Opens the
magnet.

path for opérating the ROT

{e}  Partially closes the operate path fox
the  RLE  pagnet  under control of the
gelacktor ON contacts and the FL relav.

{4y  Opens the B leads of the associated
test  lines Lo cause on~-hook supervie
sion and tone-off conditions for abous
Togecond ag desoribed in 1.

When velay FPL relesses,

iust after
operated, iv: ’

ralay LO

{a) Closes a locking path to hold relay LO
operated.

{b}  Opevates the RLE magnet.

Z2.04  When the selector restores to norm-
al, the ON contacts open and cause the RIS
magnet Lo release. The newt operation of
relay FL opens the lockup path for relay 1O,
causing LO to release. Relay LO in relessing
reploses  the operate path of the ROT magnet

i BECTION Iz

o start another cycle unless relay TH has
released  because of a disconnect on the tast
line.

2.05 Should disconnection ocour when the
gelector is at some point betvween terminals 1
through 3,  and no other test 1ine is in use
to ‘hold relay TM operated, *“the release of
relay TM  closes  a path to operate relay LO
through terminals 1 to 9 of are 2 of the INT
selector, thereby rescoring the timing cir-
cult as described.

2.08

Should the timing civcuit be in a
timing oyele for a  test  line, the first
period for the second tést line may be

shorter than 10 ssoonds.

3. . 2-MINUTE TIMING CIRCULT (MFR _DISC.)
{FIG. _9 AND 55

3.0%  The operation of the B relay, in any
test  line obtaining battery from the Pig. $
associated with Flg. 5%, «loses the path
between leads G2 and TM which results in the
oparation of relay TH to start the Je-minute
timing cycle. Ground is also supplisd to the
M lead Lo relay ¥ for fature use.

3.02 When relay TM opsrates, it closes
the path between leads 5T and 8T1 to  apply
ringing - pulses to relay AT, The ringing
machine will supply ac ringing potential for
& 2-second interval followed by an idle
b-gsecond interval. This resulsz in ths AC
relay operating for 2 seconds out of each &
gseconds.  The first operation of relay AC:

{a} Supplies ground +to  the windings of
relays W and Z through break contacts
of ralay W, Relay W operates and
iocks ap to ground on lead TH.

(b Shunts the winding of relay 2z through
break contacts of reldv 3 to prevent
it from operating.

3.03 when yelay AL relsases, it removes
the shunt ground on the winding of relay 32,
permitting it to operate to ground on lead TH
via ha lockup path of relay W. The second
operation of relay AC:

{ay Supplies ground through make contacts
of relay 2 to shunt the winding of
relay W, causing relay W to release,

(b}  Provides ground through break contacts
of relay W {aftery W relsases) to hold
relay 2 operated.

3,08 During the Zrsecond interval now
gtarted, relay W remains released and relay 2
remains  operated. Undeyr  this condition,
ground from the TM lead is connected to lead
RF through make contacts of relay 2 and hreak
contacts of relay W. The ground on lead RF
cperates the ROT magnet on the INT selector,
causing the selector to move up one step.




3.05 when relay AC releases, it zremoves
the ground from t?e windings of :&lays b4 &§§
W, allowing Z t& release. Thiu W
ground from the EW lead, and
in dits initial condition, ggm§lets§§ whe
first 12-~second oycle.

3,086 In the manner
pulses at 1Z-second - H Y i1 S+
the selector ROT magnet via tné ?? lead until
the sgelector reaches terminal 10 at the end
of about 2 minutes.

3.07 when the selector reaches terminal
10, relay LO 1is operated by ground through
are 2 of the INT selector. rRelay [
operated:

{a} ‘Locks up under control of the selector
QN contacts.

{b} Opens the path for operating the
magnat.

{¢} Parctially closes the operate g&th for
the fer control of
bQEQthK mb ﬁ”M?$¢MQ and xulmy % {via
lead RL}. Relay 2 is operated at this
time, so lead RL is open.

{dy oOpens the B leads of the assocls
test lines to cause on~hook  supervi
sion and tone~off condition for abous
2 seconds as described in 1.

3.08 7The conditions described while relay
LO is operated are maintained for about 2
seconds, at +the end of which tine relay AC
releases followed by release of welay 2.
Relay 1 released:

{a} Connscts ground %o  lead RL which
causes selector magnet RLE to operats,
restoring the selegior Lo nommal

{b) Removes ground from the RF lead.

3,09 When the selector
normal, the ot

RLE magnet and relesasing rele
released:

{a} Partially closes
the ROT magn
of the W and 2

{(hy Opens the operate
magnet via lead RL.

path of the RLS

{¢) - Restores battery to the B lsads to the
asgociated test lines to res&gsg the
aff-hook and tone-on ¢
a disconnection has

3,10 The timing circuit is now ready
start the next ~ﬂlnufe cycie unléess tha
relay is release 7 dis of all
assooiated test

3,11 If all associated ?e&t lines should
be disconnected during the i ayele :
the seleotor is on any

the release of the TM relay closes an operat-
ing Qath for the LO s&}a? shrough are 2 :
! ¥ oM ; .

B

- the
"o a@fm@é as alz%&éy

restores

chor
desoribed,

B A
4 timing oyole for zn$

first test lzgég the first peried for the
gsecond iine may be less than 2 minutes.

4 8 im A

58]

Lo supply
ERLY Ny Lesi 2 rion of

relay closes GI and “% i%&és ?égal*zﬁg in

operation of r@iay ™ épsratzﬁr of

é&%géﬁ the éﬁ :éiég (2
gsaconds and be released for 4

é:
aperate  for
gsaconds.

5.02

e

> relay AU is  operated, the
gparats paih tﬁ the INT S5EL BOT maunst is
véﬁﬁﬁﬁg INT BEL will step from terminal 1 to

path.

I are

.03 when INT BEL ERLS ﬁé%?%ﬁ is
gized  INT S5EL §Bg§§ﬁ$5» When

B

RLE magnet path.

{} “iasés INT BEL ROT magnet g&th, caug~
& wder control of

4 ﬁUq

. INT SEL steps to terminal 2 of are 2
whare ground on wiper caugses TH-1 to

eratie.

4. 04 ¢ n o« TM~1, the &0«
segond timin g cycle is complete. Relay TM-1
gparated;

SECTION II page 3
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{y Upens line

isad.

p 14 battery supply, B

(o} Opans INT SEL ROT magnet path.
{4} Opfrave relay LO.
Relay LO operated second time:
{a} Locks up to INT SEL OH contacts.
iby Opens INT BEL ROT magnet path.
{z} Closes INT SEL RLS magnet path.
G.05% When INT RLS magnet 1s energized,
the INT SEL relesszes.  Upon INT SEL returning

no normal, INT OW contacts open and zreleass
L3. 0 Relay LO released sscond time:

{8}y Opsns INT SEL RLE magnet path.

(b}  Prepares INT  SEL ROT magnet path for
future test line connection.

4.46 The test line 1is now on~hook  and
relays TM, LO~1, and TM~1 operated require a
disconnact from the originating end in  order
wo relsase relay 8 which will in turn release
relaves THM, LO-1, and TH-1.

4.47 Should the originating end discon-
nect when the INT S5BL is betwesen terminals I
hrouwgh 9 of are 1 or arc 2, the realease of
velay THM will close a path through INT SEL O
contacts and ensrgize INT RLS magnet, causing
INT BEL o restore to normal.  With INT EEBL
at normal, the INT ON contacts will then open
and  open the operate path vo INT HLS magnet.

4. U8 The zest line is now ready to. start
4 full timing coyocle on the neéxt call.

5. L LOUP-AROUND TEST LIM

5.0%1 The wvarious applications for the
loop-around test lines per Fig. 2 function
similarly. In pad contrel or fized pad
offices, the near-to-far reading includes a
Z2=dB  pad in  the test line oy in the trunk.
on loop-around test lines, the reading will
inciude totdl pads of 4 48 to agree with two
times the loss of one trunk. The description
here will assume the installation of a loop-
around test line for an SXS tandem office
shown ag Item 62 in Table A which provides
1G. 2 with two Fig. 27, D with options R,

4 e

T, and W with a battery supply connection
from Fig. B.
5.42 wWhen this clircult is seized at its

first gode entry by the tandem selector, the
shoart  clrouit on the 7 and R lesds from the
connected clrouit will operate relay A of the
first Flg. D. Operation of relay A operates
slow-release relay SR of the first Fig. 27.
Relay SR in operating connects ground to the
& lead to hold the tandem connection, since
the A relays may release during supervision
changes.

# BECTION II
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5.43 When the second code entry to . this
cirgult is seized by a tanden selector, the A
relay of the sscond Fig. D operates, in turn
operating relay SR of the second Fig. 27.
With both B8R relays operated, a path is
closed from battery on the B lead of Fig., 8
through the LA relay winding in Fig. 2,
through make contacts in the second Fig. 27
via leads B and G, through make contacts in
the first Fig. 27 wia leads ¥ and G, and
thence to ground. Closure of this path
operates relay LA. Relay LA operated:

{8} Removes the voice-freguency termina-
tion from the T and R leads of each
antry.

{b} Connects the T and R leads of the two
entries together through capacitors T1
and R,

{c} Reverses the polarity of battery and
ground from the A relayvs of both Fig.
I as applied to the T and ® leads in

Pig. 2 0 provide aff~-hook
supsrvision.
5.04 When option YU is specified for Fig.

2. & connection to a B0A control
provided. The H0A control
arranged that if any volce freguencies . are
present, -such as would ocour if the loop-
around test line is used for ‘unauthorized
volce-frequency communication, the 60A con-
trol circult will terminate the offic ends
of  the +two calling lines. However, the &JA
control cirouit will permit 1000 Hz o be
pasged over the loop-arcund connection. The
60 control circult will terminate both
office lines if voice freguencies or tones
are pregent during the presence of the 1000~
Hz test tone. If freguencies other than 1000
Hz are to be passed through the loop-around
ciroult, an LCT key {loop cut-through} on the
50A control unit should be operated +to its
LCT  position. The LOT key should be at its
NOR  {normal} position for oprevention of

circult  is
circuit is so

unauthorized communication over the loop~
around cirocuit.
5.05% When testing is completed and one

end of the loop-arcund is disconnected, relay
La is vreleased which +then opens the loop-
around connection and changes the supsrvision
te  on-hook. The cilrcuit is restored to
normal when both ends are disconnected,
releasing their respective A and SR relays.

6.  COMBINED MITLIWATYT AND LOOP~AROUND TEST

LINE
FIG. 3 PROVIDED

6.07 For this example, we are assuming
the provision of test line for crossbar No.

5 office shown as Item 27 in Table A for
testing interlocal trunks. Fig. 3, F, 10,
12, and 15 with two each of Fig. 16, 34, and
45 would be provided. The figures would be
equipped with options R and 21 and battery
would be supplied from Fig. 9.
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6.02 wWhen the first nunber is called, the
test line functions as a milliwatt test line:
and when the second number is called, the
milliwatt: supply is disconnected and the two
entries are looped together.

6.03 When this circuit is seized  on a
milliwatt  call, ground over lead § operates
the 8 relay of the associated Fig. 3y,
Relay 8 operated:

(&) Closes the path through leads ¢ and H
in Pig. 3% for future operation of
relays RT and 08 when a ringing pulse

is received.

(b Connects lead G2 to lead TM to operate
™ relay of Fig. g wo start the
10-second timing cycle.

6.04 Afrer the trunk has cut through,
ringing potential is connected to the T and R

leads. This potential causes tube B to fire
followed by operation of relay R. Relay R
operated:

{2} Shunts the operating path for relay 08
after relay R1 operates to prévent
ringing into the milliwatt supply.

(b} Connects tube A across
leads to trip ringing.

the T and R

{o} Operates relay R1.
Relay R1 opeérated:
{a) Locks up under control of lead H.

{b) Closes a path to “operate relay 08
after relay K releages.

Relay O8 operated:
{a} Opens operate path of relay OEB,
{b} Operates relay O0SA.

Relay OBA operated:

(a). Loocks operated to -yelay RT and non-
operated relay LA.

{by Releases slow-release relay 08,
(¢}  Connects terminals 1 and 4 of inductor
A to return off-hook supervision and
to trip ringing if not already tripped
by tube Al
Relay OB released:
{a}) Cpens operating path of relay 0SA.
{b} Operates relay 08B.
Relay 0S8 operated:

{a} Removes the volce-freguency termina-
tion (resistor A} from tip and ring.
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(b)) TRemoves dummy load resistor (L)
the milliwatt supply.

from

{¢y Connects leads 7T and R to the milli-
watt supply.

{d} Grounds lead 8T to start the milliwats

generator where a start lead is
reguired.
6.05 Even 1if the ringing interval is too

short to trip ringing on this oyele, the
releags of relay R at the end of the ringing
interval will operate velay 08, In Ccases
where the trunk circult has rering or m i
ringing, when the ringing potential i8 reap~-
plied, it will again operate relay R which
will release relay OBA, then O8B. During the
short interval between the time ringing is
received and the time relay R operates, the
ringing potential will be connescted to the
milliwatt supply. This is not =serious
because of the short duration and infregue
of such events. When relay R releases, I«
08 will reoperate.

6.06 When the B lead is
timing circulit as  described in 2., relays
OBA, 0SB are yreleased, The tone path is
opened and the supervision is changed o
en~hook to permit the signaling sguipment to
recognize disconnection by the originating
end.

opened by the

6.07 If a logp-arpund test is to be made
after the milliwatt test, 2 second number is
dialed on the other trunk to  be tested.
Seizure of the sscond entry with this cirguit
operates the § relay of the second Flg. 3%
as explained for the first Fig. 34.

6.08 When the second relay 5 operates,
relays R, Rl, and TM respond accordim to
previcus explanation in first Fig. 34,

Howeveyr, second relay § operates the LA
relay. BRelay LA will not operate unless
firse relay 5 is also operated. Relay LA
operated:

{a} Releases relays OSA& and OSB.

{hy  Removes voice-fregquency termination

{resistor B)
leads.

from the segond T and R

{&y Completes loop-around connection.

{4} Conhects terminals 1 and & of second
tipering inductor to return off-hook
gupervision and to trip ringing if not
slready tripped by tube A,

Relay OB released:

{ay Removes ground from milliwatt supply
3T lead.
(b}  Reconnects the idle rermination

{resistor L} te the milliwatt supply.
.09 As the ¢timing cirguit funotions,

relay LA will release each time lsad B i3

SECTION II Page 5
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opened, causing both entries to be gpened and

closing on~hook supervision each time the LA
Télay releases. Disconnection of glither
sntry will release relay LA when the asso-

ciabed 8 relay relsases. Disconnection of
both entries and release of the associated 8
relays restore the circult to normal.

F879 PROVIDED

6.1  For this example, we are assuming
the rovision of the test line for crossbar
Ho. 5 office shown in Ttem 336 in 7Table &
for westing dntertoll and  tandem  trunks.
FE79 and two Fig. 34 would be provided. The
figures would be equipped with option ZI.

8.3117 When the first nusber is called, the
test line functions as a milliwatt test line:
and when the second nunmber is called, the
milliwaty  supply is disconnected and the two
entries are looped together.

£.12 When this circuit. i3 selzed on a
milliwatt «call, ground over lead § operates
the 8 relay of the dssocliated Fig. 34,
Halay £ {first Fig. 34) operated:

{a) Connects terminals 2 and 4 of inductor
A to trip ringihg and to return off-
hook supervision.

{by Partially closes sgéi&tiag path of
relay LA,
{¢)  Parvially closes operating path of

relay O8M,
{d) Operates relay ST.
Relay ST operated:

{a}  Grounds lead 57T to start the milliwat:
genérator where a start lead is
raguired.

{b} Provides off-normal ground to F879.

{c)  Activates 175-millisecond TM1
which operates relay T1.

timeyr

felay T1 operated:
{8} Looks operated to relay T2 releasad.
{by  Deactivates TM1 timer.

{¢y Operates relay G8M which locks

operated to relay 8.
Belay OSM operated:
{a} Removes the voice-freguency termina~-
tion {(resistor RL1) fronm leads T and
H.

(b} Removes dummy load resistor RLZ from
the milliwatt supply.

{oy  Connects milliwatt supply to leads 7T
and R, '

& SECTION IX
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{d}y Deactivates TH] timer.
{e} Releases relay T1.
{f} Removes off-normal ground from F879.

6.13 If a loop-arcund tést is to be made
after the milliwatt test, a second number is
dialed on the other trunk +to be tested.
Seizure of the second entry of this circuit
operates the 5 gpelay of the second Fig. 34
as explained for the first Fig. 34.

Relay § (second Fig. 34) operated:
{a}  Connects terminals 2 and 6 of inductor
B to trip ringing and to return off-
hook supervision.

{b}. Releases relay OSM.

{c)}  Operates relay 1La.

Relay OSM relessed:
fa} Disconnects milliwatt aupply  from
leads T and R.

Relay LA operated:
{a} TReleases relav 5T.

(b} removes the volce-freguency termina-
tion {resistor RLI) from leads T and
R

- {o} Loops together, through capacitors o1
and CR1, leads T and R of both Fig.
34,

6.14 . Disconnection of either entry will
release relay LA when the associated S relay
releases. Digconnection of both entries and
release of the asssociated 8§ relays restore
the circuit to normal.

§0A CONTROL UNIT

6.15 When option YU is spegified for Fig.
3, & connection to a 60A control dircuit is
provided. The 60A control cirecuit is so
arranged that if -any volce frequeéencies are
present, such as would occur if  the loop~
around test line 1is wused for unsuthorized
voice-freguency communication, the §0A con-
trol circuit will terminate the office ends
of the two calling linss. However, the 6034
control «¢ircuit will permit. 1000 Hz to be
passed over the loop~arcund connection. The
508 control circuit will terminate both
office lines if voice freguencies or tones
are . present during the presence of the 1000~
Hz test tone. If freguencies other than 1000
Hz are to pe passed through the loop-around
circuit, an LOT key (loop cuc~through) on the
80A wcontrol unit should be operated to its
LCT position. The LOT key should be at  its
HCR {(normal} position for  prevention of
unauthorized communication over +the loop-
around circuit. .
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Z..  BALANCE TERMINATION

FIG. 4 PROVIDED WITHOUT TEST 72
7.01 BRalance tazm;sat ong méy be 3%&& for
neise and repsat 1

boards may be pro el i
jack circuits. Since all applications func-
tion similarly, for the ﬁﬁzﬁa%% of 4
tion we will ass 2
is provided for 3 pa

wet-dry supervision may be @gﬁﬁﬁﬁtéfﬁé an
incoming toll switching v 165
provides the follo s Gy s 3T,
and 46 with options T, 2B, and B or F and

connection to Fig. 9.

T.02 When this oirc
£inal selector, ground on
relay 8. wWith B wiring,
nominally 615
line of a hu tiiy gl
slesve is ﬁ&wl Wwily *5%% ohms aaﬁ wzlg
trunk h ing w%&z the 3
Relay 8 a&@vﬂfﬂ

cause
buav.

{a} <CTonnects G2 zgaé t& lead THM o operate

o open t&@,@w

{b} Operates §eia§ BV by closing the 6 and
# leada,

7.03 Ringing on the tip and ring leads is
tzlﬁ?%ﬁ by the %éﬁwﬁﬁm short olréult oo
4 ¢ r "

ring are oo
guency tﬁzﬁéﬁﬁilﬁﬁ s&nsxg%iﬁg %f 2-mF capaci-
tor.D and 200~ohm resistor D.

T.08 The an:&g;@n of relay RV provides
off~hoaok §a§9r¥1§xﬁnﬁ Tach time the b
is opened b : i I relay
tz,m;-,.zﬁg X ¥ ] 1 =
kelease of relay RV provides on-hook supervi-
5100, whud L&s originating end a¢s¢aﬁaéats,
relays ndl T :
the cigcuia

FS71 PROVIDED (WITH

EST T

705 FPor this exanmple,
the provision of <the
panel offize shown |
g7 and T4 would he prov ﬁﬁé

we  ars agﬁkﬂiﬁfg

tagt

The Es would
be eguipped with options XE, %P, and XHI

7,06  When W it im ized by the
final selector, gorou on  ilsad 5 operates
relay 3. With & wlr;ng, the : i

nominally 615 ;
line of a hunting g

sleeve  is nominally 2%3& ﬁhﬁg aﬁé
trunk hunting when the Lterminal
Relay & oper: ‘

{a} Grounds start

20 %lléiﬂﬁtﬁ
x

generator whan vagl 1} .
(b}  Connects terminals 2 and & ({through
resistor RO} of - inductor A to trip

ringing and return off~hook
guparvision.
(€Y Provides an off-normal ground  for
a1, ~
T75-~ms  TMY timer which

{3 %a;xvat&&

relay TY.

Belay 71 operated:

fa)  Looks operated o relay T? released.
{by . Deactivates THT timer.
{oy  Operates relay O8.

{8} Botivates S.5-second timer THZ which
operates relay Ti.

Relay O8 operated:

ia}

B e leads T

(b} &ém$§s$ the veice~freguency tarmina-

tor BLYY from lsads 7T and

Ioad resistor RLY from

{¢y Removes é%ﬁmy
tha milli 5

Relay T2 operated:

TH releagsd.

ioy - Partially closes operate path of relay
‘F ”4 *

{oy  Deactivates TM1 timer.

e

1.

¥

¢hy  Partially closes operate path of relay
TH {through XI option).

{e) Releases relay 08,

{a) Disconnegts milliwait
leads T and R.

supply from

{3 wxts  the wvolce~freguency termina-
tion {resistor RLT) to leads T and R,
ok uugmv v resistor RLE to

8 relav.

iby. Desctivates
aptiont .

THM1 timer {(through  %E

SECTION IX page 1
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{ey  Releases relay T2.

7.07 wWhen the originating end discon-
neots, relays 8 and Té will release, restor-
ing the cirguit to normal.

F87T PROVIDED (WITH TEST TONE)

7.08 For this exanmple, we are assuming
the provision of test lines for a crossbar
He. % office shown as Item 310 in Table A,
FE77 and 78 would be provided. The F§ would
be sguipped with option XJ. ’

7.0% When, in establishing the test call
comnection, the marker does not operate ralay
T, reverse battery supervision 1s returned
©o the incoming tandem trunk, and the balance
termination is 900 chms.

T.1 wWhen, in establishing the test call
connection, the marker operates relay 7TC,
simplex supervision is returned to the incom-
ing intertoll trunk, and the balancée termina-
tion iz 600 ohms.

7.11 The  wmarker will check the condition
of the FP, ¥, and BT leads for an idle
condition, selects one of the frames with

available test lines, and supplies a ground
on the  F lead to a8ll test lines of the type
appearing on the frame. This ground operates
relay F through break contacts of released
relays 3L and H to battery on the BT lead
that had been selected by the marker. Relay
¥ operated:

lead TC o
operated by

{2} Connsces
will be
reguired.

relay TC which
marker, if

{by  Connects  ground  to the FA iead which
will operate the trunk auxiliary relay
in the rrunk link frame circuit.

{ey Closss locking path for relay F.
{4} COperates relay H.
Relay H operated:

{#} Grounds lead RC to satisfy marker
check.

i{b} Closes lacking path of relay TC, if
cperated, and extends ground to lead
TC which satisfies marker that relay
TC has opesratad.

{cy  Opens lead FT and leads P and BT.

.12 The  markex
removes  ground
from the BT lead
ralaang,

is now satisfied and
from the F lead and battery
allowing the F relay to
Relay F released:

{a} Disconnects leads RC, TC, and FA.
ases  trunk auxiliary relay {in

&
unk link circuit) which connects
ds 7T, R, and 8 from incoming trunk

¥ SECTION 11

via the switches.
operates 8L relay.

Ground on § lead

{¢} Releases slow-yelease relay H.

Relay SL operated:

{8} Closes locking ground to TC relay (if
aperated) before the release of relay
H.

{b} Opens lead FT and Jdeads F
before the release of relay H.

and BT

{c}  Provides off-normal locking ground for

F377.
{d) Grounds start lead to milliwatt
generator.

{e) Activates  175-ms  TM1
operates relay Tl.

timer - which

Relay T1 operated:
{a} Locks operated to relay T2 released.
(b} Deactivates TM1 timer.
{c} Operates relay OST/0SI.

{4y Activates 5.5-second timer T2 which
operates relay TZ.

Relay 0ST/0SI operated:

{a} Comnnects milliwatt supply to leads T
and R.
{b} Removes the voice~freguency “termina-

tion [resistor RLIARLIY from leads T
and R.

{c} Removes dummy load resistor
from the milliwatt supply.

RLZ/RLY

Relay T2 operated;
{a} Locks operated to relay T3 released.
{b} Deactivates TMI1 timer.

{c} Partially closes operate path of relay
T3.

{d} Releases relay T1l.
Relay Tt released:
{a} Deagtivates TMZ timer.

{by  Partially closes egéxaté path of relay
T3. .

{¢} Releases relay 08T/0BI.
Relay OBT/08I released:

{a) Disconnects
lsads T and R.

milliwatt supply from




(b)  Connects the voice-frequency termina~-

tion {(resistor RL1/RL3)} to leads T and
Re ’

{c} Connects dummy 1ca§ resistor RLI/JRLE
to milliwatt supply. :

(8) Operates relay T3.

Relay T3 operated:
(a) Locks operated to relay T4 relaaséé.
{b) Releases relay T2.

Relay T2 teleaseé:

(a) Bctivates 5.5-second TM1
operates relay T1.

timer  which

Relay T1 operated:
{a) Locks operated to relay T4 released,

(b} ‘Returns on~hook supervision to incom=
ing trunk.

{c} Deactivates TM1 timer.

(dy  Activates 1-second TM2 timer which
operates relay T2.

Relay T2 gperated:

{(8) Deactivates TM1 timer after release of
relay T1.

(b) Operates relay T4.

Relay T4 operated:
{8) Locks operated to off-normal ground.
{b)  Releases relay T?t.

(¢} Deactivates TMT timer after relesase of
relay T2,

Relay T1 released:
(a) Deactivates TM2 timer which releases
relay T2.

{b} Returns off-hook supervision to incom-
ing trunk.

Relay T2 released:
{a} Releases relay T3.

7.13 WwWhen the originating end discon~
nects, relays SL and TE will release, restor-
ing the circuit to normal.

8.  SHORT CIRCUIT TERMINATION

8.01 The short circuit termination con-
aists of Pig. 5 connected to Fig. 4 to
provide an ac short circuit (capacitor E)
across the tip and ring. The application of
these +test lines is covered in Table A, and
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the operation is similar to that described in
7. for balance terminations.

S, _OPEN_CIRCUIT TERMINATION

3.01 Pig. 4 in the absence of gonnec-
tions to  Fig. 5 or 6, provides an ac¢ open
circuit termination in which a dec path may be
closed for supervisory purposes through the
isolation inductor D. The application of
these test lines is covered in Table A, and
the operation is similar to that described in
7. for balance terminations.

9. _JACK-ENDED TEST TRUNK FOR ACCESS ON

ZHCOMING TRUNKS
10.81 The jack~ended test trunk will

normally be used in determining the location
of a trouble with the aid of 3 testman at the
far end, the circuit in trouble having pre-
viously been found as a result of loop-around
tests or Code 104 tests,

10.02 The operation of all applications
of  test trunks per Fig. 7 is similar. For
the purpose of description of the operation,
we will assume provision of Item 74 as shown
in Table A and as connected to a lamp and key
in the local test cabinet Ho. 3. With Item
74, the following figures will be provided:
Fig. 7, 11, 18, 29, and options A, T, and W,
and connection to Fig. 10: alss, since in
this case the test cabinet Ho. 3 is eguipped
with 2Y lamps, Fig. 7 will be provided with
option X.

10.03 wWhen the connector seizes this tast
trunk, ground on the § lead will operaze
relay 8. Relay 8 operated:

{a} Connects G3 lead to 5T lead of Fig.
10 to start the interrupter whers an
interrupter start lead is regquired.

(b} Conmnects J lead to Fig. 7 to J1 lead
of Fig. 14, causing relay FL to pulse
at 3 &0-1IPM rate.

(¢} Connects G lead to H lead of PFig. 7
to operate the auxiliary signal cir-
ouit of the Ho. 3 test cabinet,

(4} Connects K lead of Fig. 7 to the ¥K1
lead  of Fig. 10 which flashes the
associated lamp of the ¥WHo. 3 test
cabinet a8 an incoming call signal.

10.04% Ringing on the tip and ring leads
from the connectoy is tripped by cold cathofe
tube C {Fig. 17} and audible ringing tone is
connected to the tip lead under control  of
relay K.

10.03 wWhen the eall 1s answered at the
Wo. 3 test cablinst by operation of the trunk
key, ground is closed to the K lead, operat-
ing relay K. Relay K operated:

SECTION II page §
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(2}  Chenges the lamp from flashing to
steady~lighted as & busy indication
where the lamp is multipled.

(b}  Opens the audible ringing tone path.

{cy Closes a short circult  (Fig. 16}
across . inductor E. as . an off~hodk
indication.

{4} ‘Removes the ground from the & or A1l
lead to silence the auxiliarxy  signal
cireuis.

{@}) Removes battery from the J lead o
release relay FL.

10.06 The test trunk is now in a talking
condition: by  agreement, 1000-Hz tone or a
messuring set may be plugged into the TM jack
for a predetermined time for testing. The
valking path bridge  is removed $from  the
testing path when a plug is in the 7TH Jack,
providing a ¢lear tescing path,

10.07  wWhen testing is completad, release
of the trunk key will release relay X. Relay
K releasad will remove the off-hook supervi-
sion and permit disconnection against wet~dry
supervision. If disconnection at the origin-
ating end has not released relay 8, the trunk
lamp may  agsin flash uhtil it has released,
Te prevent this, the testman at the incoming
end  should not restore the key until he is
aware that the originating end has
disvonnected.

1li. PAL CONTROL [ABM_OQNLYY

1.0 T Fig. 20, 2%, and 25 for pad con-
trols are rated AEM Only to agrees with their
use  and are only provided in an office where
pad wontrol is employed. Fig. 24, however,
ig used as & discriminating mark for all test
trunks appearing on a No. 182 or 38 toll
tandenm switchboard. For those trunks, a pad
control ragistor per  Fig. 2% is not

ids IEST _LIBES USING FIG. 4B AND 4%

12.0%7 Test lines for use in crossbar No.
5 wifices where both intertoll and tandem are
provided may combine these rest lines on the
trunk link frame by use of Fig. k8 and 4%
instead of Fig. 4, 5, or 6. 1In these test
idoes, when relay TC is norpal, the test line
=% a2t up for a tandem connection. When the
marker  grounds  lead TC operating relay TC,
the test line is get up for a toll  connec-
tion. In the case of Fig. 4B, a N relay is
#leo  provided ‘to change from an open to. a
snort circult  termination when the wparker
grounds lead  ON, operating relay CH. These
test. lines function similax to those
described in 3., 6.01 throush 6.03, and 7.01
througn 7.04, except for the above noted
differences, -

by SECTION 1T

~ ISBUE 78 ~ SECTION II

13 COMBINATION MILLIWATT, LOOP-AROUND, AND
BALANCE TERMINATION TEST LINE USING FIG.
54

13.01 For this example, we are assuming
the provision of test lines for a crossbar
Ho. 5 office shown as Items 45 and U8 in
Table A for testing interlocal and tandem
trunks on subscriber lines. The following
figures and options should be provided: Fig.
S, 10, 15, 45, 54, H, and two Fig. 35,
equipped with options 2I and Y8,

13.02 When code AB+5 is called across the
first Pig. 34, the test line acts as a
milliwatt test line; when code AB+5 is called
through the second Fig. 34, the test line
acts as a balance termination test line:; and
wheén AB+5 is called across both Fig. 34, the
test line is used as a loop-around test line.

MILLIWATT TEST

13.03 wWhen the circuit is
milliwatt call, grfound over
operates the 8 relay.

seized on a
the §  lead
Relay 5 operated:

(a) Connects the ¢ and H leads of Fig. 34
for operating relay R1 and relay OS
when ringing has been received.,

{b} Comnects the G2 lsad to the TM lead
and operates he TM relay for the
i0~second timing cycle.

13.04 After +the ipcoming trunk has been
cut through, ringing is connected +to +the T
and R leads. Ringing potential fires tube B,
operating the R relay. Relay R operated:

{2} Shunts the operating path for relay oS
after relay RV operates to pravent
ringing into the milliwatt supply.

{b} Connects tube A acraég the T
leads to trip the ringing.

and R

{¢}  Operates relay Ri.
Relay R1 operated:
{a} Locks under control of lead H.
(b} Connects terminals 1 and % of inductor
A to return off-hook supervision and
to trip ringing if not already tripped
by tube A,

{¢} Closes a path +to  operate
after relay R releases.

relay OS
Relay 08 operated:

(8} Opens operate path of relay OSB.

{b} Operates relay OSA.
Relay O3BA operated:

{a} - Locks operated to relay Ri.
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(b} PReleases slow-release relay 08, b)Y  Removes voloe-freguanoy taraination
the sscond T and R lsads {resis-~

Relay 05 released:

13.89  As the twiming aircuir  functions,
{a} Cpens operating path of relay 0BA. relays BT 58 will zeleass sach
time 3 B

[

{b}  Operates relay 08B,

sified  foy

¥ioim. o8

Relay 0SB operated: Fig. %éé a connection to a 60A control
circuit is provided, The 6034 control circuls

fal  Removes the
tion {resistoyr

L t
; ing is used for  unauthor-
the ized “ﬂ;$%~kragu%a¢g copmunication, the 503
control . ;

(b} Removes dummy resistor L
milliwatt supply.

{c}  Connects  leads 7T and R to ths m 3 ;
watt supply. passed over the loop- arou nd conngction. The
é%é 1 *§§miﬁét§ bath

{4} Grounds lead 87 to start the m,
generator where &
weq&lr@d

g : raguencies other than 3}
Hz are to be passed through the é@@ﬁ”ﬁ’ﬁ&ﬁ%
cireuit, an LOT kevw :

13.05  Even
short to ﬁx‘@ the goon t o
releage of relay R che end of the
will operate relay 08. If the wrunk
has rering or manual ringing, when
potential is reapplied, yeéag ? in
will release relay 08A, then
short interval from the 3
applied wuntil ths R’ relay @garat$$; the
ringing will be Qéﬁﬁéﬁﬁaﬁ ta the m;ii; wath
supply. This will be ind
rence and of & short d@xa
the ringing dinterval,
reoparates relay 08.

unauthorized communicatic
inging  around circult.
T

13.08 When th
timing oircui

e g

084, USB are released a%é the  tone ‘path is ralay.
opened. Supervision g@m&; & a§&~%aax *s per-
mit the i

disconnegt

13,12 afver %n@ isﬁé&;ﬁ% truﬁk nas  been
th §

ok

LOOP~ARQUED TEST

second  entry immediastely establishes conneg-
13.07 When the ¢ircuit is seized for a tion for the balancs ermination iins
loop-around test, £ 2 & lead in

the first Pig. 34 5. OBL, :
relays as  described in : Aliwatt tes @

call. Ground on the 8 lead of the second

Fig. 34 operates relay § on sscond Flg. 38, b
Relay S operated:

{a) Connects the G and ¥ leads of the
second Fig. 34 and operates relay BT. MI

by Connects the (
ate the TH re

13.08 Afrer the
cut through, ringi
fires tube C which tx : ] ; i 2
BT operated: balance termination c¢all, ground on the B
lead of the second Plg. 3% operates she §

BALANCE TERMINATION TEST (WITH TEST TOWED

(2} With relay OSA opersted, closes the
locp-around connsotl
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{at Connacts, via resistor RO, terninals 2
snd & of inductor B to trip ringing
and to return off-hook supervision.

(b} Operstes relay ST,

Relay 8T operaned:

isad 8T to  start milliwatt

{@) Grounds
; 4 whare gtart lead is

£

sff-normal ground to F879.

MY timsr which

operated to relay T? released.

pivates THMI timer.

timer which

wrates relay OSH.

{8} Removes the
wion
B

voice~-freguency termina-~
{resistor RL3Y from lesads T and

by Removes dummy load resistor RL2 from
the milliwatt supply.

{¢y) Connects milliwatt supply to leads T
nd H.

Relay T2 operated:
{a} Locks operated to relay T3 released.

ih}  Deactivates THY
relaases.

timer after relay T1
{¢}  Releases relay Ti.
Relay T1 released:

THE vimer.

welay O3B,

the volce-freguency

terming-
(resistor RL3I)

o leads T oand R.

my  resistor  RLZ  bo the
vply.
milliwatt

supply from

5

serates relay T3.

to relay T4 released.

12 SECTION 1T

(b}  Releases relay T2.

Relay T2 released:

{a} Activates 5.5-gecond TH1
operates relay T1.

timer which

Ralay T1 operated:
{a) Locks operated to relay T4 relsased.

by  Actlivates l-second
operates relay T2.

™2 timer which

{¢) Returns on-hook supervision.
Relay T2 operated:

{ay Deactivates TM1 timer after
releases.,

relay T1
{by  Operates relay Th.

Relay T4 opesrated:
{8} Locks operated to off-normal ground.

{by Holds operated relay T3 until relay T2
releases.

{©}  Deactivates TM1 timer after relay T2
releases {through XE option).

{dy Releases relay Ti.
Relay T1 released:
{a} Returns offi-hook supervision.

{b} Deactivates TM2 timer which releases
relay T2.

Relay T2 released:
{a) Releases relay T3.

14.03 Release of the 5 relay will release
relay ST and restore the circuilt to normal.

15,  SUBSCRIBER LOOP TEST LINE

1%.0% The operation of
agssociated figures for the substoriber loep
test is  similar o  that described for the
milliwatt test line, with the ewception that

Fig. 1 and the

Fig. 5%  {Mfr Disc.) and Fig. 56 are used
instead of Fig. 0. This provides a 2~
minute {Mfr Disc.) or & 60-second timing

cyele instead of the 1U-second oyole,

16, CROSSBAR NO. 5 4-WIRE CONNECTING

CIRCUIT o
16.01 Fig. 58 provides a combined con-
necting olreuit with an  appearance at the
trunk link and the line link frame. A ¢all

from & subscriber outgoing or an intertoll
trunk through, for a test line, appears at
the trunk link frame. Calls from an inter-
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tall trunk *“r’A'
&t the lLins

16.02 Por a
Table A, T¢
as follows.

16.03  Any <«
link or line link ne wmi
line in order to complete, &}
iz operated by any previous cal
will recognize the busyv conditlion by an  opsn
condition of the FT lead and a ground on the
§ lead of the number group. There is an ¥7
lead for each trunk link frame and an 5 lead
for the number group for each trunk link and
the line link frame on which the test
appears. Each 4idls test lins supplies
ground on the T ‘E@aé ;

BY zelay
the marksr

VQ#LE
idle con

CALL APPEAR

15.0&8 Upon a call appearing st 2  trunk
link frame, the marker will check the oondl-
tion of the FI, F, and 87 leads Ffor an  idls
condition, selecting ons of the frsmes with
available test lines, and suppliss & ground

on  the F lead to all test lines of the type
apg&aring on the frame. This ground reaches
th inner send of the ¥ relay xiﬁﬁ;zy through

ti&s&é contact of the BY vef?v in

&1n& t"at i i

AR

Tast

{by Connscts gro fv‘& whioh
will operate uwiliazry relay
in the trunk iink frame olzoult.

{¢) Connects a ground from the marker ovey
the 81 lead to opsrate 81 velay if the
call is  from oz s&ﬁsﬁzxégz ling or
connetts a ground from the marker o

he RO lead to opsrate TH relay if the
call is an intertoll through type.

{b} Closes a second operating path for the
BY relay.

ISSUE 78 - SECTION IIX

{2y Disconnects 1600-chm  battery. from B3
iead to  the number group for a busy
indication.

£y Srounds ¥ lead to. Fig. T {Bae
SECTION  II, 1., for a description of
Fig. 1.}

o)

Q%ﬁé% ™™ laad
T, 2

{ay Disconnects a ground from the FT lead.

kY Opsns the opsrate path of F relay.
{o} Dpens the operate path of the L8 relay
wo the % lead to the line link frame.

16,08 The marker iz now satisfied and
removes ground from F lead and baztery from
BT lead allowing F relay to relesase. Helay F

Talay.

g operated  {(fron closurs through
3

{8} Closes’ a  logking  parh for 31 relay.
Relay 51 is made Blow-relesse o hold

the interval betwsen release of
wrunk

relay, and the opsration of

qver

the F relay, the release of the
sauxiliazxy
g relav.

raleapad;

Relay B

gECTIoN 17 Page 13
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{a} Relesases 51 relay.

Relay 81 released:

{a} PRemoves i10-chm ground from 8 lead to
release the network connection.

{v} Removes ground from H lead to Fig. 1.
{See  SECTION 1I, 1., for description
of Fig. 1.}

{¢) Removes ground from T™ lead to Fig.
9. {See SECTION XI, 2., for a
desgription of Pig. 9.}

{d} BReleases BY relayv.

{e} Partially closes battery with 1600-chm
resistance in series for the 8 lead to
the numnber group.

[(£} Closes MB lesad and B lead path.
Ralay BY released:
{a) Connecdts a ground to the FT lead.

{b} Completes the path for battery, with
1600~ohm resistance in series, for the
5 lead to the numbsr group.

{¢) Closes an operate path for F relay
from the F lead. )

{4} Closes 5 lead operate path to the LS
relay from the line link frame.

16.09 The combined connecting circuit is
now in condition to handle & c¢all from the
trunk link or the line link frame appearance.

16,10 Assume a call at the trunk link
appearance and the RC lead is grounded indi-
cating an intertoll trunk through call. The
RC lead grounded operates TM relay. Relay T
operateds

{a} Operates BY relay.

[by Operates H relay
relay to ground.

through operated F

{cy  Opens a circuit between the MB and B1
leads to prevent the origination of a
test call from the master test frame.

{4} Removes ~4B volts and 1600~ohm
resistance from
number group.

series
the & lead to the

() Connects & ground to H lead to Fig.
1. {See BECTION IXI, 1., for a
description of Fig. 1.}

{f} Connects a ground to TM lead to Fig.
g, {Ses SECTION II, 2., for a
description of Fig. 3.}

tg}  Connects T1 and R1 leads to T and R

leads of first Fig. & to terminate
this transmission path.

14 SECTION II
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{h} Connects C and D leads to Fig. 19 and
to &, B, C, D, E, and F leads to Fig.
1 2%  wiring. {See BECTION 1II, ls.e
for description of Fig. 1)

16.11 The A &nd B leads are connected
through A conductor to T and R leads. On-
hook and off-hook supervision over T1 and R1
leads is determined by the timed Lattery to
Fig. 1. On-hook for 1 out of 10 seconds
provides an intexval so that the calling
party may disconnect and release the test
line. Relay H operated;

{a}  Connects a ground to hold TM relay
operated.

{b} Comnnects a ground to RC lead to indic-
ate that TM relay has. operated.

Relay BY operated: ;
{8} Removes ground from FT lead.
{b} Opens operating path to F relay.

{¢} Connects ground to the § lead of the
number group.

{d} Opens the $ lead path to the line link
frame to the LS relay.

16.12 BAfter the trunk 1link circuit has
determined that the test line is seized, the
F relay releases. Relay F released:

{a) Removes & ground from +the FA lead
which allows the trunk auxiliary relay
in the trunk link cireuit to release,

{b} Releases H relay.
Relay H released:

{8} Connects a ground over § lead from
trunk link circuit te hold TM relay
operated.

16.13 The +test line provides a i~mW con~
nection to the T and R leads for 10 seconds
followed by a termination for 1 second due to
the timed battery of Fig. 1.

16.14 When the calling end disconnects
and the test line is in the on~hook interval,
for 1 second out of 10, the on-hook supervi-
sion will allow the <trunk link cirecuit to
release, removing ground over the § lead and
releasing TM relay. Relay THM released:

{3} Releases BY relay.

(b} Closes a path between the MB and Bt
leads.

{c} Connects -48 volts and 1600-ohm series
resistance to the 5 lead path +o the
number group.

{4} Removes a ground to tha‘ﬁ lead to Fig.
1. {Bee SECTION I, 1., for a
degcription of Pig. 1.}
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{8} Removes & ground to the TH lead to
Pig. 9. (See SECTION I, 2., for a
description of Pig. 9.}

{£} Removes T1 and RY leads' connsction %o
T and R leads of Fig. W#.

Relay BY released:
{a). Connects a ground to FT lead.
{b} closes on operating path to F relavy.
{e}  Removes & ground and connects ~U48
volts and  1600~ohm series resistance

to the 5 lead to the number group.

{d} - Closes the 8 lead path of the line
1ink clircuit to the L8 relav.

16,15 The combined -trunk link and line
link connecting circuit is now in a condition
to handle another call appearing at the trunk
link or line link appearance.

CALL APPEARING AT THE LINE LINE FRAME

16.16 Upon a  call at the line link
appearance, a ground on the 8 lead operates
the L8 yrelay and indicates an intertoll

terminal call. Relay LS operated:

{a) Operates BY relavy.

{b} Operates LST1 relav.

{¢} FRemoves ~48 volts and 1600-ohm series
resistance from the 8 lead %o the
number group.

{4y oOpens the path bﬁtw@aﬂ B and B1 leads
to  prevent the origination of a test
call from the master test frame.

{e#}) Closes ¢ and B leads to Fig. &5,

{£) Cornnects T and R leads to Flg. 4% o
recognize and trip ringing. (Bee ZEC-
TION 1, 1.3}

Relay LS1 operated:

{a) Conneots & ground +to the ™M lead to
Fig. 9. {See BBECTION IX, 2., for a
description of Fig. 9.}

{b} Connects the T1 and R leads through

Fig. 26, 2-dB pad, to Fig. 1. {See
SECTION I, t., for a descrigvion of
Fig. 1}

{c} <Connects a ground to the ¥ lead +to
Fig. 45, (See SECTION II, 1., for
description of Pig. #5,}

Relay BY operated:
{a} Renoves ground from FT lead.

(b) Opens operating path to F relay.
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{3 Connects & ground to the 8 lead of the
RBEE Qroup.

{dy Provides a locking path of L8 relay
over 5 lead to line link frame.

{8y  Locks to operated LB relay.

16.17 When the calling end disconnects,
the line link ciropit removes ground from the
8 lead releasing LS relay. Relay s
relessed:

{a} Releases BY relay.

{&} Connects ~48 volts and 1680~chm series
resistance for the § lead path to ths
number group.

o) Closes the
leads.

path betwesn MB  and B1

{d} Releases relay L81.
Relay L8T released:

{8} Removes -ground from TH lszad to Fig.
9.

{b}  Removes ground from H
05,

isad to Flog.

{¢) Disgonnects T1 and R1 leads from Flg.
28,

{ay Grounds PT lead.

{b1 Closes an operating path to F relav.

()  Removes a ground  and oconnects
volts  and  1600-chm series resistam

¢ the 8 lead to the number group.

16.18

4
&

now
trunk

17 ”ﬁﬂﬁ%.ﬁﬁ MO,

A

5 TRUNE LINK

17.01 Fig. 5% provides a connecting oir-
cuit with an appearsnce at the trunk link
frame.

17.02 For a test line arranged similar to
Table A, Item 300, the operation of Fig. 38
is as follows.

17.02 Any <al

&g@&aﬁinq &t ths

link frame
ordey to comg iy
13*:55* o ‘»gq MY @.}’

gea&itsﬁn by an §§ex s&néizisg of §h§ BT
lead. Each idle test line supplies & ground
on the FT lead 2hxsasa the oontacts of tha
releaged 87

SECTION 1X Page 13
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CALL APPEARING®AT TRUNK LINE FRAME

17.04 Upon a call appearing at the trunk
Link frame, the marker will check the condi-
tion of  the FT, F, and BT leads for an idle
condirion, sslecting one of the frames with
available tesgt  linesg, and supplies a ground
on the F lead to all test lines of the <type
appearing on the frame. This ground reaches
the inner end of the P relay winding through
closed cohtacts of relay S1 in each test line
that  is idle. The marker then determines
which of the test lines is 1idle by locking
for .ground on the individual BT lead through
the law resistance F  relay winding. The
marker having selected an idle test line,
"gupplies battery on the BT lead to operate
relay F which locks to the F lead through its
own contaets. Relay F operated:

(&) <Connects a ground from the marker over
the §1 lead to operate relay 81.

iby  Connects ground o the FA lead which
will operate the trink auxiliary relay
in the trunk link frame circuit.

17.05 The 51 lead grounded is an indica-
tion to the test line that the call at the
trunk link appearance is a subscriber outgo-
ing type call. Relay S1 operated:

{4y Closes a 10-chm ground to the § lead
of the trunk link circuit. The. 5 lead
with the 10-ohm ground helds the link-
age for the duration of the test line
call.

(b} Opens the operate path of F relavy.
{oy  Disconnects ground from the PT lead.

17.06 The marker is now satisfied and
removes ground from ¥ lead and battery from
BT lead allowing F relay to release. When
the switches are operated at the &runk link
frame, the T and R leads are cut through.
Battery on the T lead and ground on the R
iead  from the associated connecting circuit
aperates relay 5. Relay F released:

{a} Removes ground from 81 lead.
relay is slow release
oparated until the 8
oparated,)

(The 31
and holds
relay is

(b} TFemoves ground from FA lead which
releases the trunk auxiliary relay  in
the trunk link frame circuit.

16 BECTION II

{c} Opens the F lead.
Relay S operatsd:

{a} Closes the operate path to G and H
leads to Fig. 1. (Sees SECTION 1I,
., for a description of Fig. 1.}

(b} Closes a locking path for S71 relay.
Relay 81 is slow release to .hold over
the interval between releases of the F
relay, the release of the trunk auxi-
liary relay, and the = operation of 8
relay.

17.07 The test line provides a 1~nW con-
nection to the T and R leads, through 2-4B
fixed pad, Fig. 26, for 10 seconds followed
by a termination for 1 second due to the time
battery at Fig. 1.

17.08 When the calling end  disconnects,
battery on the T lead and ground on the R
lead is removed which releases § relay.
Relay § released:

{a} Releases 51 relay.

{b} Opens the operate path to ¢ and H
leads to Fig. 1. {See SECTION 1II,
1.+ for a description of Pig. 1.}

Relay 81 released:

{a) Removes 10~ohm ground from 8 lead to
release the switches in the trunk link
circuit,

(b} Closes
relay.

the operate path to the F

(¢} Connects ground to the FT lead.
17.09 The connecting circuit is now in an

idle condition and ready +*o handle other
calls.

18._ _AUTOMATIC INTERCEPT SYSTEM CONNECTING

CIRCUITS
18.01 7880, 81, and 82 provide = the
required connecting circuits for operation

with the Automatic Intercept System (AIS).

18.02  Upon seizure by the incoming trunk
circuit, relay L@ operates on both windings
and returns on-hook supervision. After relay
ST operates from relay L or operator answers,
off-hook supervision is returned.
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SECTION III - REFERENCE DATA

. HORKING LIMITS

None.

2. FUNCTIONAL DESIGNATIONS

2.01 Relays

Designation

A

AC
BY
BY

CH

FL

A
Lo
Lo1

81

s

OsA

08B

O8I

OsM

08T

Meaning

Conventional trunk
relay designation

Alternating current
Balance termination
Busy

Coin  {used in Fig.
LE: nonoperated,
open cliroulit ter-
mination; operated,
short circuit
termination)

Frame

Flash

Hold

K lead

Loop supervision
Loop-around

Lok ocut

Lock~out auxiliary

Line sleeve

Line sleave
auxiliary

Cscillator start

oseillator start
auxiliary A

Oscillator start
auxiliary B3 or
Fs79, oscillator

start Dbalanco tepr-
mination test

Oscillator sgtart
intertoll
termination
oscillator start

milliwatt test

Oscillator start
tandem termination

R Ringing

"1 Ringing auxiliary
RV Reverse

5 & 8L Slesve

51 Blesve auxiliary

8T Start timing

SR Slow releage

T Talking charge {used

in  Fig. 48, 49,
FE78: nonoperated,
tandem termination:
operated, intertoll
termination)

™ Timing or’tandem
™1 Timing suxiliary

T {1
thyough 4) Timing

W& 2 HZ
cambination

timing

3. EUNETIONS

3.01

Provides test lines per ¥lg. 1 {and

A or B) supplying 1000~-Hz tone aw 1-n¥ level.

{a)

b

()

)

{=)

(£)

(9}

Systems application of T-mW test lines
ig shown in Table & on the schematlc
drawing.

Provides for tripping machine ringing
when reguired (Fig. 45).

Provides  optional off- or
gupervision for local
applications,

en-hook
nffioe

Provides a timed interruption of the
sending tone when reguired to permit
disconnection in those cases vheyrs
inband signaling or Jjoint hold supsr-
vigion ig encountered.

Provides compensation in the idle con-
dition for office wiring loss so that
the busy or idle condition will pre~
sent the same load to the milliwatt
supply cirouit.

Provides  for 600~ or $00-bhm test
lines to match the nominal impedance
of the circuit under test.

Minimizes the possibilivy of vinging
into the milliwatt supply by estab-
lishing the connection to the milli~
watt supply only after vwringing has
heen received and a tripping feature
has been operated,

SECTION IIT  Page 1
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{hy  Provides & 2-4dB8 pad for use in offices {dy

Provides 600~ or S0U-0hm terminations
switching at via net loss.

to mateh the nominal office impedance.

3.05 Provides short circuit terminations

Provides a loop-around test line per Fig. 4 and 5 or 48 and open circuit

per

Flg.

{a}

()

T
dabd
"

&

for use in one-man, Z-way testing.

System application of the loop-~around
test  line i3 shown in Table A on the
sehematic drawing.

provides for off-hook supervision in
poth dirscrions after connections %re

terminations per Fig.

4 alone or FPig. 48

for use in testing repeaters.

(a)

Systems application of short circuit
and open circuit terminations per Fig.
#, or 4 and 5, or 4B is shown in Table
A on the schematic drawing.

wablished to both ends of the loop- (b} Provides  optional off~ or an~-hook
around test line. supervision for local offices.
{oy  Provides for ringing trip in those {2y Provides weans for tripping machine
cases where ringing is present. ringing.
{dy  pProvides for combination t-mW and 3.06 Provides in crossbar No. § offices
loop~around test lines (Fig. 3). for combining tandem and intertoll test lines
by a mark from the marker circuit.
{e} Provides connections for a feature,
option YU, for disabling the loop- 3.07 ¥Provides for combination t-mW, loop~
around circuit to prevent unauthorized arcgund, and balance termination test line perx
ugage. Fig. 54,

3.03 Provides a test  trunk per Fig. 7 {ay Provides option YA or ¥B for off- or
for jack access on incoming trunks which do on~-hook supervision on  the MW
not - have  testboard appearances. It is used connection.
in making z»wag transmission tests.

. {b} Provides option YA or ¥8 for off- or

{a} Systems application of the test trunk on~hook supervision on the balance

per Fig. 7 is shown in Table A on the termination connection.
schematic drawing.
{¢y Provides for off-hook supervision only
{by Provides for flashing the incoming upon geizure  of the loop-around
call lamp on the associated desk when connection.
the test trunk is seized.
. {d} Provides means for tripping machine
iy Provides for operating the associated ringing.
night alarm or auxiliary signal
circult, {#} Provides connections for a feature,
option YU, for disabling loop-around
{dy  Provides for use with 28~ or 48-volt circuit o prevent unauthorized use,
lanps,
3.08 Provides subscriber loop test lines

{2} Provides for tripping the ringing, and using the loop checker generator connection

sending audible ringing tone until the per Pig. 1. This supplies a sweep freguency
incoming call is answered. test signal varying between 1000 and 3000 Hz.

(£ Provides off-hook supervision when {a} Systems application of subscriber loop

answered. test  lines is shown in Table A on the

) sehenatic drawing.

{9} Provides for cutting off the telephone

circuit when a plug is inserved in the {by  Provides for tripping machine ringing

jack for measure or send. {using Flig. 45).
3.0 pProvides balance termimation per {cy  Provides & timed interruption of the
. 4% and & or 49 for use as a holding test tone, when reguired, to permit
. repsater  test  line, or in making disconnection in thogse cases where
balance and noise tests. ’ inband signaling or doint hold .super-

vigion is encounterved.
{a} Systems application of the balance
termination is shown in Table A on the {dy Provides compensation in the idle con~
schematic drawing. dition for office wiring loss so that
: ) the  busy and idle conditions each

{b} . Provides aptional o off-  or ‘on~hook present the sane loaé ann the loop

: supervision for local offices. checker generator.

{¢} Provides means for tripping machine {8} Minimizes the possibility of ringing

ringing.

into  the loop <¢hecker gengrator by
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establishing the connection to the
genarator only after ringing has besen
received and & ‘tripping  feature has
been operated.

3.08% Provides balance termination per
F871 for use &z a helding jack, repester tast
line, or in making balance and noise tests.

{a}

{by  Provides 600
o match the no

{¢}y  Provides o
local offic

(dy  Provides means
ringing.
{e} Provide
ZUrE,
Lone

£y Providés {per opti
termination unt

{g} Provides {per options XE and EF or X6}
S.5=-sscond quiet termination, Y-sesond
on-hoaok, then guiet termination, until
disconnect.

{h} " Provides (per option %D and ¥F or X&)
5.58-second guiet termination, T-second
on-hook, then gulet termination inter-
rupted by i-second on-~hook every 30
seconds until disconnect.

3.10 Provides bdlance termination per
F877 and 78 for making balance and noise
tests on trunks using Ho. 5 crossbar  inter-
tall or tandem facilities,

{a} Systems application of balance tere
mination is shown in Table A of the
schematic drawing.

by rx
ey
tandem n

{oy  Provid

{dy  Provides,

{e} Provides 5.5
1-gacond on
ion until 4

Lk

- 11
making
around

(&)

My Provides YU0~ohm terminations to match
the nominal office impedancs.

{oy  Provides for tripping machine ringing.
{dy  Provides ofi-hook supervision.

tay  Providas, for milliwatt tests, 175
milliiseconds after seizurs, 1000-Hz
L i) i1

4, COMNECTING CIRCUITS

b s L S i R S B

&.0% wWhen this <cirouis iz listed on a
keyshest, the connecting information thereson
18 to be followed.

MILLIWATYT DISTRIBUTING CIRCUITE

{al  ZA SBending Panel -~ SD-35000-07.

by Milliwatt Distributing Ciroull
frransistorized) SD-38377-0%.

SACHK CIRCULITE

SECTION 11X Page 3
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Tnformation Desk No. ¢ Supervisors
Multiple Jack Circouit - BD-90074~071.

PEY systems Jack Circuit - SD~65778-01
(typical) . _ :

INTERRUPTER CIRCUITS

{e}
(£}
{9}
{h)
(i)
(3
{k}

{13

3

-
I‘;

WM EL

B

{a}

panel - GCO - SD-21666-01.
Panel - BCO - SD-21667-01.
Step-By-Step - SD~31606~01.

Crossbay N 1 oF Tandem -

0= 25062~01.
Crossbar No. 5 = SD-25814~01,
Toll or Manual - SD=95078-01.
Relay Interrupter - SD-95036~01.
Flashin§ Circuit - SU-95725-071.

Signaling Cirouit 30, 60, or 120 IPM -
SD=80771~-01

Toll System i,
SD-68058~01.,

4A, or 4M -

Switchboard No. 1260 or 120-1IPM Relay
Interrupter Circuit - SD~14163-01.
Type F and G  Trunk Eguipment Busy-
Back, Reorder, and Relative Interrupt-
ey Circuit - SD=15228-01.

806 Ringing Power Plant - BD-81337-01
{typical for PBX Bystems).

CIRCUITS

Subscribers Ling Clirouit ~
240292 or BD=-21715-01.

GO -~ ES-

Bubscoribers Line Circuitr -~ BCO -

s-21712-01.

Miscellaneous Cirecuits for District
Selector Test Frame - SD-21222-01.

Automatic
Sh-95889-01.

Trunk Tegt Cireuit

i

ATEP~BY-8TEP CIRCULTS

{a)

{5

(<}

Connector Bank Multiple Cireuit -
SD-32128-01. .

Selucror Bank Multiple Circuit -
SD=-32123-01.
Connector Test Line -
D~ 3185701,

8p-32198-0Y or

SECTION IIX

(a)

(e)

{£)

18

CROSSBAR HO.

{a)

(b}

ey

(aj

(2)

CROSSBAR NO.

a)

&3]

()
4

Transmission 7Test and Switchmans Talk
Line = 8D-32021-01.

Aptomatic Trunk Tesgt Ciroult -
Bh-32206-01.
Avtomatic Trunk Test Circuit -

SD-32315-01.
Manual OGT Test Frame Test Clireuir -
Sh-32349-01. .

1 CIRCULITS

Subscriber Line, Line Link, and Con~
troller Circult - BD-24585%3-01.

Number Sroup Connectoy Circuit -
Bo-25276-01.
Line Choice  Connector Circuit =~

SD-25034~01.

Miscellaneous Circuits District Junc-
tor Test Frame - 5D-25173-01.
Automatic ) Tésé
Sh~95889-01.

Trunk

Cirecuit - -

5 CIRCULITS

Line, Line Link and Connector
- SD-255u8~01.

Circuit
Miscellaneous Circuit for Master Test
Frame -~ SD-25762-<01.

Trunk Link Circuit -~ SD-26032~01.

Miscellaneous Circuit for ALl Frames -
So-25574-01.

f-Wire Line, Line Link and Marker
connector Control Circuit -
Sp-26036~01.

Trunk Link Circult for Use With 4-Wire
Trunks -~ SD=-26037-01. i

CROSSBAR TANDEM CIRCUITS

{a)

{by

{c)

(4

office Link and Connector Circuit -
B2 5033-01.

Miscellaneous Ci:éﬁits for Tandem
Sender Test Frame - SD-2%5377-01.

Miscellaneous Circuits  for
Trunk Frames - SD~-25370~01.

Tandem

Miscellaneous

Cireuits for Tandem
Trunk Augtomatic Test - Frame -
Sh~25378~01.




TOLL SWITCHING SYSTEM NO.

“{a)

(b)

(<)
{d)

COMMON

(a)

(k)

(c)

@)

(e)
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B, SA, OR 4M

Miscellaneous Circuits for Automatic
Toll Connecting Trunk Test Frame -
ED-68209~01,

Automatic  Outgoing Intertoll Trunk
Test Circuit ~ SD-68404~01.

Test Line Circuit - SD-68545-01.

Inclusive Sender Test Circuit -
SD~-68491-01.

SYSBTEMS CIRCULITS

Test Termination Circuit -
ED~96540-01,

Local Test Desk No. 12 or 14 or Wire
Chief ©Desk No. 2 - ES~96233-01 (Spe~
cial Application Only).

Miscel laneous Clircuits for O8T Test
Cirecuit . =~ BD~95535-01 or 8D~25%451-01.

ROT Hunting One Ring Connector (conne-
ctor multiple) - SD-66T44~01  (typical
for PBRXY.

60A Control Unit - SD-99331-01%1.

AUTOMATIC INTERCEPT SYSTEM (AIS) CIRCUITS

{a}

(b)

Incoming-Outgoing Trunk Circuit - SD=

1B185~-01 {typical incoming  trunk
circuit).
Key, Telephone, and Supplementary

Maintenance Clreouit -~ SD-1B254-01.

AUXILIARY SIGNAL CIRCUITS (TYPICAL FOR USE
WITH FIG. 7)

(a}

Local Tegt
BD=-96230-01,

Cabinet fol 3 -

(b}

)

(<)

OGT Test Frame -~ SD-964 91001,
20~Type Key Cabinets ~ SD-95407-01,

Transmission Test Line Termination -
SD~67025-01 (typical for PBY}.

KEY AND LAMP CIRCUITS (TYPICAL FOR USE WITH

FiG. T
ta} Local Test Cabinet Mo, 3 -
8n=-96182~01.
(b} OGT Test Prame -~ BSD-85524-01,
{¢} 20~-Type Key Cabinets ~ S5D-95404~01.
{d} Transmission Test Line Termination ~»
SD~BT025-01 {typical for PBX).
TEST SBETS
{a} 2AB Auxiliary Transmission Measuring
Set - BD-~9%253~01.
{by Transmission Measuring Sets Such asg

A, 12B or 13a.

OTHER CIRCUITS

{a)

(b)

(e}

Repair Clerk Desk No. 2 Telephone
Circuit - 8D-95717-01.

Loop  Checker
5D-99709-01.

Generator Circuit -~

Tegting CQircuit for E~Type

Bignaling
Circuits ~ BD-96%33-01.

b$§CTEQ§ 111 Page 5
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SECTION IV - REASONS FOR REISSUE

A. Changed and Added Funotions

A.% The milliwatt test line is changed o
provide a nominal 175%-ms delay in the appli~
cation of the milliwatt Lo avoid difficulties
with the single~freguency (8F) egiipment.

A.2 A new balance test line is added,
with a timed test tone (1000-Hz milliwatt)
indicating successful connsction 0 the
balance test line.

A.3 BLl on-hook supervision im rated Mfr
Disc.  except those test lines utilizing +he
loop checker generator circuit, items 13, 80,
and 119 in Table A of SD-98100~-07.

A.4 A combination loop~around, milliwatt,
balance termination test line is added pro-
viding both the timed ezt tone in the
balance mode and the nominal 175%-ms dalay in
the millivatt application.

A.5 Test lines are added to provide
balance milliwatt and Jack-ended testing for
automatic intercept systems {(AIS).

A.8 32 balance termination

test ling  is
added for switchboards.

B...Chapges In Apparatus

B.1 In order to provide the nominal 175~
mg delay to exsisting milliwatt  fest  lines,
it was necessary to assign a letter designa~
tien to the 08 relay in Fig. 1, 3, and 5&.
The 03 relay is then supersedsd by a slow-
release relay and an additionsl AR reslay.

B.2 The A velay in Fig. 27 is designated
either Pilg. C or Fig. D to extend the rangs
over which test lines in step-by-step offices
may be used,

B.3 Superseded Superseded B
A relay, AJY1, Fig. 27,

A relay, AT2%, Fig.
Fig. € {Mfr Disc.)

i, Fig. D

GOS8 relay, AF13%,

08 relay, AG3IE,;
Fig. 1, Fig. &

Fig. 1, Fig. B

08 relay, API134,

08 relav, AG3s,
Pig. 3, Fig. E

Fig. 1, Fig. B

0S8 relay, AJS,

08 relay, AGI6,
Fig. 54, Fig. &

Pilg. B4, Filg, H

B.4 Option XB is added for step-by-step
offices arranged for avtomatic timed release
of calling party holds.

B.5 ©New circults F871 o B85 and their
associated App Fig. 71 to 85 are added o
provide timing functions and connecting oir-
cuits described in A.2 and A.4 through A. 5.

B.6 Added

OSA & 0SB relays, AKY, Fig. 1, Fig. B

OBA B OBR velave, A4, Fig. 3, Fig. F
OSA & 0SB relayvs, AKY, Fig. 54, Fig. H
AL digde, WU8F, 1B ontion

App Fig. 71 through 85

L bDeEscrivtion of Chanoes

2.1 The following changes weye made on a
B basis and were previcusly forwarded to the
WECe on LDIs 184, 188, I8¢, 18D, and 18E.

0.2 In Fig. 1, 3. and 54, the 08 relay
has been removed from the figure and redegig-
nated Fig. A, B, and &, respectively. Fig.
2, F, and H are added to optionally provide a
pominal  175-ms - delay in application of the
milliwazt tone after the test line is seized,
This delay ls reguired where this test line
may Dbe used to test trunks having certain
types of B signaling units.

.3 oOption ¥B was added o Pig. N A+
prevent prematurs disconnect of  the dack-
ended  test trunk in  step-by-step offices
arrangsd for auvtomastic timed release of cal-
ling party holds.

Dol Tekem 122 in Table A is
provide access o the milliwatt test line
from the ¥No. 1 Crossbar DID Test Cirouir for
tegting PBY lines.

added o

DB A pew balange test  line iz added
which provides a timed burst of 1000-Hz
milliwant tone s wverification of connsction

o the test line.
te  provids

The ociyeult which iz added
whe desired  time  intsyvals is
entivled, Balance Termination and Test Tons
Timing Civoul:z {FE71). The resgulved time
intesrvals are as follows:

fay  175-mz delay from the time off-hook
supervision is returned, to the appli-
cation  of the 1000~z milliwatt veri-
fication tone.

By 5.8 ssoonds of verification tone.

ey 5.5 ssconds of  guist
aither 400 or %00 ohms.

sermination in

{4y 1 seoond return of on-hook.

@) off-hook gulet teraination until tess
ine is dpopped {(4F oprion).

In offices with +doint  holding, (2}  through
{4y are identical o the above,
£y 30 geconis of aff~hook guiat
warnination.

) 1T osecond return of on-hook.

SECTION IV Page 1
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%

thy Continuous cycling between {(e) and ()
until test line is  dropped {XD
gption} .

in step-by-step systems, (a) through (o) are
identical with the above sequence. Item ({d)
is gquiet ‘vermination until test line is
dropped (4T option}.

b.6 A new balance test line is added for
crossbar  No. % intertoll and tandem com-
pined. The circuit title is Balance Termina-
tion and Test Tone Timing Circuit for Cross-
bar HNo. % Intertoll and Tandem Combined
(F€77). This circuit provides the reguired
timing sequences as explained in D.5 (KB
option) and the appropriate connections to
the awitching system. )

0.7 A new 2-port combination test line is
added, entitled, Combination Loop-Arcund Mil-
iiwatt and Balange Line Timing Circuit
(FE79). This ¢ircuit provides a 175-ms delay
in application of the milliwatt test tone on
both the milliwatt port and the balante port.
Tf the milliwatt port is the one seized, then
milliwatt power 1is applied until the test
line is dropped. If the balance port is
gseized, the timing sequences explained in D.5
are available. If either port is held and
the vagant port is seized, a loop~around mode
is achieved.

0.8 Three new connecting cCircuits are
added to provide balance, milliwatt, and
jack-ended testing for the auvtomatic inter-
cept systems {(AIS). The circuits are:

{a} AIS Connecting Circuit for Balance

Termindtion Test (FS580).
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{b} AIS Connecting Circuit for Milliwatt
Test (F881).

{fcy  AXS Connecting Circulr for Jack-Ended
Test.

D.9 A new balance termination test line
is provided for switchboards by -the addition
of three new connection circuits:

{a} Switchboard No. 3, 3C, 3CF, ‘or ICL
Jack Connecting Circult (Mfr Disc.),
Toll TDM  Switchboard No. 3 or 3B
(F883).

by Toll Switchboard Ho. 1 o 2 or
Switchboard No. 1¢, 1D, 10, ‘or 11
With Outward Toll In~Line Jack Conneg-
tion Circuit (Mfr Disc.)y, Toll TDM
Switchboard No. 1 or 1B (¥s884).

{c} Switchboard No. -5, 5¢, or &b, Jack
Connecting Circuit (FS88).

D.10 The following . connecting gircuits
were added to provide access to F871 and/or
F879 by the indicated system.

{a} Step-By-Step Sub-Line Connecting Cip-
oulit (FS7T2).

{by Panel GCO Connecting Circuit (F873).
{c} Panel BCO Connecting Circult (PST4).

{4} <Crossbar Tandem Connecting Circuit
{(F8T5Y .,

{e)} Step~By~-Step Tandem Connecting Circuit
(F876) ., :




