CIRCUIT DESCRIPTION CD-95476-01

SWITCHING .SYSTEMS DEVELOPMENT‘DEPARIMENT Issue 5-AR
Appendix 1D

COMMON SYSTEMS
MANUAL OUTGOING TRUCK
TEST CIRCUIT
FOR USE WLTH
CROSSBAR NO. 5, CROSSBAR TANDEM OR
TOLL SNITGHING SYSTEM No. 4, OR LA

CHANGES ®high low™ or "bridged™ supervision
| trunks,

A. CHANGED AND ADDED FUNCTIONS |
B, CHANGES IN APPARATUS

A, Provision is made by the addition

of Fig, G for testigg B.l Changes on Sheet -0102
Superseded Superseded By Added
Relay (PB) 239FM Relay (PB) 280FG, Fig. 1 Relay (PBl) 3520 Fig. G
"U? Option or Relay 2804 = ™ZW" Option Rela (BAT) 0259 Fié G
" 0 tion (BAT) Ci1G, 231
Cond. fTs) 2MF, "ZX"® Cond. (T3) 4LMF, "ZI" Relay (TN3) - (Tﬂh)
Option | Option UA9O Fig. 1
18BL Fig. 1
B.,2 Changes on Sheet -0104 Superseded Superseded By
Superseded Superseded By Relay (SUR) Relay (SUR)
| 239FM 280B
Relay (SU) Relay (SU) ny" Option BZV" Option
239FP 280B or Relay
"ET™ Option or nZV"™ Option 2804 "Q"
Relay 280F | Option
"D"* Option

B,3 Changes on Sheet -0105

Superseded Superseded By Added
1 - 181F Network (STP) 10 - 181F Networks Res. (CO) 18F,
"ZT" Option One each for counting "ZU" Option
Rela s O to 9-
Res, (AM) 19BM, "ZT" Res. (AM) 18F, "ZU" Res, (CP) KS-13491-L1,
Option .Option nzZU" Option
Cond. (C) 2MF, "ZT" Cond. (C) 2MF, nZU" Res. (CQ) KS-13491-L1,
Option Option RZU" Option |
Cond. (D) 2MF, "ZT" Cond. (D) 2MF, ®™zZU"
Option Option
Bo4 Changes on Sheet -0106 Note 1 formerly read, "connect direct
bat, to 3B (ST) for even numbered
Superseded Superseded By count1ng relays and direct bat. to 5B
(ST) for odd numbered relays."
Res. (BK) 19NT, Res, (BK) 18BD | o
nZZ"™ Option "YA" Option ' Fig. 7 C.,2 The "test clip data" for relay BO
formerly'read "eonn grd™ IT (TGl)
C. CHANGES IN CIRCUIT REQUIREMENTS the "test set prep" was "grd" the Test
OTHER THOSE APPLYING TO ADDED OR Note 1 formerl read Tconnect direct
REMOVED APPARATUS bat. to 3B (ST),
C.1 The "test c¢lip data for relay O C.3 The ™test clip data® for rela FO .
formerly read "conn grd" 4B (IAl) formerly read "conn grd” IT (TGl)
the "test set prep" was "grd" and Test the "test set prep" was 'grd" and Test
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Note 1 formerly read "connect direct
bat, to BB (ST)o

C.4 The%est clip data®™ for relays

1.9 formerly read "conn grd" 2
(ASSOC. PRIME REL.) the "test set prep"
was "grd" and ‘est Note 1 formerly read,
"connect direct. bat, to 3B (ST) for even
numbered counting relays and direct bat,
to 5B (ST) for odd numbered counting
relays."

C.5 The "test clip data"™ for relays 19
formerly read "conn grd" (ASSOC.

CTG.REL.). The "test set prep" was "grd"
and Test Note 1 formerly read, "connect

direct bat. to 3B (ST) for even numbered
counting relays and direct bat. to 5B
(ST) for odd numbered counting relays.

D. DESCRIPTION CIRCUIT CHANGLS

D.l Changes on Sheet -0101

The "Working Limits™ is modified
te include the addition of relay (PB)
"ZW" option and relay (FBl) Fig. G.

The application of Fig. 20 as
given*in Circuit Note 102 formerly read:
"Tie line to other maintenance centers
not equipped with outgoing trunk test
frame™,

Ground and fusing information for
Figures 12 and 13 is added to Circuit
Note 101, |

Circuit Notes 102, 103 and 104 as
well as the "Options Used™ table are
changed to include information on the
circuit changes.

D.2 Changes on Sheet -0102

Fig. G is added to make provision
for testing "high low™ or "bridged"
supervision trunks, Fig. F is added
for record purposes.,

Relay (PB) 280-FG designated option
"ZW" is added to increase the max. ext,
ckt. loop res. of step by step trunks
that can be tested by this circuit,

Lead "TST2" designated "ZP" option
is added between Figs. 1 and 19 to conw=
trol the holding ground for relay (TST-)
and thus extingush lamp (SUP-) when the
(TLK-) key is operated. Option "ZO" is
added in Fig. 19 for record purposes.

Condenser (T3) 4 MF, designated

pulsing trunks. This possible trouble
condition is aggravated when the (SU)
and (SUR) relays, "ZV" options, are
furnished to increase the max. ext. ckt.
loop res. of step by step trunks that
will operate with this circuit,

Option ™IC" is added at relay (TLK-)
to provide means for repeating a test
on & trunk by the operation and
release of key (DiSC=), Option "IB"
(formerly part of option "ZL") is added
for record purposes,

Jacks (MB1) or (MB2) in Fig. 14 are

shown in dotted lines because this

equipment appears on another drawing.

D.3 Changes on Sheet -0104

Relays (SU) and (SUR) 280B desig-
nated option "ZV" are added in Fig. &
to increase the max. ext. ckt. loop res
of step by step trunks that can be -
tested,

Option "ZR" is added in Fig. 8 to
further control the operating path of
relay (RO) and thus prevent a false
reorder signal, ALhis false signal may
result from a momentary trunk reversal
in the incoming caused by a race condi-
tion in the circuit at the end of
pulsing. Option "ZQ" is added for
record purposes.

D.4 Changes on Sheet 0105

A contact protective network
designated "ZU" option is added to the
winding of each counting relay O to 9.
Protective network (STP% designated
"ZT" option is rated MFR, DISC.,

The protection for the locking
contacts of counting relays O to 9,
consisting of condensers (C) and (D)
2MF, and resistances (AM) 19BM, is
designated "ZT2"™ option and rated MFR.
DiSC. This protection is superseded
by option "ZU" consisting of condensers
(C) and (D) 2MF resistances (AM) and
(CO) 18F, (CP) KS-13491-Ll and (CQ)
KS-13491=-L1,

Option "ZS" is added in Fig. 3 to
supply a starting ground over lead "ST"
for the No. 5 corssbar timing inter- .
rupter circuit. This additional start-
ing ground is reguired during the non-

operate (LNO) and release (LR) test of

nZY" option is added in Fig. 1 to guard
the trunk (L) relay.

against wrong numbers when testing MF
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D.5 Changes on Sheet -0106

Option "YA"™ is added to Fig. 7 to
more nearly equalige the terminating
impedance for MF pulsing "signal on"

and "signal off"™ conditions., Option
®"ZZ" is added for record purposes,

D.6 Changes in Sheet -0108

Options "Z0" and "ZP" are added in
Fig. 19 as previously explained.

The title of Fig.

20 formerly read
"Tie line selection®,

BELL TELEPHONE LABORATORIES, INC..

DEPT. 3320-1HH-RCD-0E

The title of Fig. 21 fomerly
read "Belt line selection™ and the
connecting information for the multiple
leads from jacks (RC1), (TST) and lamp
(SUPV) formerly read "Multi, to other
tandem or incoming trunk frames in same
building™®,

The detailed description for the

changes made on this issue is given in
CD-95476-01, Issue l1-B,

All other headings, no change,
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CIRCUIT DESCRIPTION CD=954,76-C1

SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

B —— -~ t——— -l

Issue 5=AR
Dwge Issue G=AR

COMMON SYSTEMS
MANUAL OUTGOING TRUNK
TEST CIRCUIT
FOR.USE WITH

CROSSBAR NO.
TOLL swacnxné

CHANGES
D, DESCRIPTION OF- CIRCUIT CHANGES
D,1 Sheet 0101

Circuit notes 102, 104 and the
"options used™ table are changed to
add Fig., E which is rated "Standard"®,
Reference to Fige. C is removed from
circuit note 102 and replaced by
Fig. E. The rating of Fig. C is
changed from Standard to Manufacture
Discontinued.,

D.2 Sheet 0102

The leads connected to 4B, 5B{BT1)
and 4B, 5B(BT2) are removed to permit
making repeat tests on a trunk without
momentarily removing the plug from the

(T1l) or (T2) test jack.

Circuit notes 102, 104 and the
"options used" table are changed to
add Options "ZM" and "ZN",

in circuit note 102-under "Distant
Office Selector not required™ for
Revertive and PCI, Fig. D is added.

D.3 Sheet 0104

The "B" ground designated "ZK"
option at keys (GO) and (DPL) and also
at 5B(RO) relay is removed. This
ground is relocated in Fig. C and
extended from Fig. C to Fig. 4 by a
lead designated "TSTG" for record
Ppurposes,

The "TSTG" lead at keys (GO) and
(DPL)} and also at 5B{RO) relay was
formerly designated "ZL" option. The
"ZL" option is removed and lead "TSTG"™
is permanently connected to the above
keys and the (RO) relay.

The connecting information between

Figs. 1 and 4 and Figs, Cor D 1is
changed to include Fig. E.

Option "ZN" is added at relays
(STA) and (SKST) to permit the circuit
to automatically dial pulse the station
digite Option "ZM" is added for record

purposes.

CROSSBAR TANDEM OR
SYSTEM NO. 4 OR LA

D.4 Sheet 0105

Lead "TSTG"™ and ground "B" are
added in Fig. C to provide means for
operating relay (GO) and (DPL) of
Fig. 4. Fig, C is retained. for record

purposeésSa.

Fig. E provides means for con-
troll the operating ground for
relays GO) and (DPL} of Fige L
Fig, E is added to replace Fig, C.

De5 Sheet 0106

The "F" ground and "F" battery
connected to resistors (CH) and (CJ)
respectively, on previous 1ssues is
reversed so that battery "F" and
fround "F" are connected to resistors

CH) and (CJ) respectively on this
issue, This reversal provides the
correct polarity of battery and
ground for pulsing the (L) relay in
the distant sender, _

All other headings under Changes, no
change,

l, PURPOSE OF CIRCUIT

This circuit provides means for
testing the cable pair of an outgoing
trunk circuit by patching between the
test circuit test jack and the test
and make busy jack of the outgoing
trunk, appearing on the test and make
busy'Jack bay., The test circuit is
arranged to make a voltmeter test and
also a transmission test of the outgoing
trunk and to pulse out the number de-
pressed on the register keys, The
pulsing may be Revertive, Panel Call
Indicator, Hnlti-frequency or dial

pulsing.

When a 2-wire trunk is to be tested
or when voltmeter tests are to be made
its test jack at the Test and Make busy
Jack bay is patched to the test jack of
the test circuit, When a No., 5 Crossbar
outgoing trunk is to be tested and it is
made busy due to trouble it is patched
in the same way. When a No. 5 Crossbar
trunk, which is in service, is to be
testea in addition to the test Jack,
the MB Jack of the trunk 1is patched to
the test circuit MB jack for making the

Printed 1n.U. S. A, Page 1
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trunk busy. When making voltmeter
tests on Le~wire trunks the Tl test

jack is patched to Jjack T or jack R

of the trunk depending on the trunk
pair to be testeds On all other tests
jacks T and R are patched to corre-
spondingly designated jacks on the test
and make busy jack frame and connection
to the trunk is completed by operating
Xey MF4W. For all tests the test jack
is closed thru Fig.l. The trunks in
every case are connected first to the
Busy Test Fige 12 or Fig. 13 where the
trunk is tested for busy and if idle it
is made busy. When the trunk is made
busy a start signal is then sent to.the
other figures to start functioninge
The voltmeter test is made in Fig. 1l.
When a RP trunk is tested the test is
routed from the test jack thru the
Connector Fige. 1 to the Revertive
Pulsing Fige. 3. When the signal is
received that the trunk is made busy
the pulses are sent out and when puls-
ing is completed the circuit functions
to connect the trunk thru to the super-
visory test circult Fig. 4. When a
trunk requiring PCI pulsing is tested
the routing is from the test jack thru
Fiz, 1 Connector, thru the RP Fig. 3
to the PCI pulsing Fig. 5, The PC1
call is then completed the same as the
RP calle Whern MF pulsing trunks are
tested the routing is from the test
jacks thru the connector Fige 1, to MF
vulsing Fig. 7 for pulsing while for
supervision it is routed from Fig. 1l
to Fiz. 4e MF pulsing is thru the
repeate coil. When pulsing has been
conpleted the MF pulsing Fig. 7 is
disconnected and the trunk is con-
nected to the supervisory Fig. 4 only.
In a similar manner when step-by-step
dial pulsing trunks are tested the test
is routed thru Fig. 1 to the Dial
pulsing Fige. 10 for SX5 locp pulsing
and thru Fig. 10 to Fige. 11 for 3135
loop resistance pulsing or SXS battery
and ground pulsing. In the same way as
for MF pulsing the trunk is closed thru
Fige 1 to the supervisory test Fig. &
for supervisicn, The 0O.K. signal 1is
given by the flashing of a supervisory
lamp when trunk tests are ccmpleted to
final multiple or incoming trunk test
lines, Repeal tests may be made by
leaving the trunk patched to the test
circuit, disconnecting the test call
cozpleted and restarting in a regular
wWaYe -

2e WORKING LI1IMITS

2.1 The test 3acks Tl and T2 may be

connected to any 2Z2-wire trunk
whose test and miake busy jack appears
on the test and make busy jack bay.
The limits for this circuit are based
on the following:

PB-239 FM or 280J Relay
20=-28V

- Trk .Supv &
45 to 50V

Page 2

Max.,Ext. Ckt.
Loop Res. l, ,000 ohms 10,000 ohms

Min, Ins. Res., 30,000 ohms 30,0C0 ohms
Z2e2 Revertive Pulsing
2,21 268A STP Relay - Selections

mx. EXta th- LOOP RES. - 3'330 Ohms
Min. Ins. Res, 30,000 ohns

2.22 B421 TG relay - Office and Long
Trunk Loop Test

Max. Exte. Ckt. Loop Rese. = 12,780 ohms
Min. Ins. Res, 30,000 ohms

The trunk shall not exceed 2900
ohms or 32 miles of cables

Min. Comp. Res. for selection - 900
ohms

Min. Comp. Res, distant office - S00
ohms with L relay of 900 ohms or more

Min, Comp, Res. distant office - 1200
ohms with L relay of 650 ohms or less

2423 Bl67 MTG relay - Shart Trunk
Loop Tests |

Max. Ext. Ckt. Loop Res, - 2,300 ohas
Min. Ins. Res, 36,000 ohms

2424 B421 or CG relay - Panel Call
Indicator Trunks

20-28 Volts 45-50 Volts
Max, Ext, Ckte.

Loop Res, 10,000 ohms 20,000 ohms
Min, Ins,
Res. 30,000 ohms 30,000 ohms

225 239 FK or 280B relay TR, TR1,
1Tl and TT - Tandem Incoming
Trunk Circuit - L-wire MF Pulsing

M&ih Extv‘ thq LOOp RGSQ - 5’900 ohms
Min. Ins. Res, 30,000 ohms

3. FUNCTIONS

3,01 Connects to the trunk by means of
a patching cord between the test
circuit test jacks and the trunk cir-:
culit test and make busy Jacks on the
Test and Make Busy Jack Bay. When
Fige 12 is provided the test jack Tl cor
T2 1is patched to the trunk test Jjack
for 2-wire trunks, On L-wire trunks
jack Tl is patched to jack T or R
when making voltmeter testss On all
other tests, jacks T and R of the test
circuit are patched to Jacks T and R
of the test and make busy Jjack busy
bay. When Fig. 13 and 14 are provided
(No. 5 Crossbar) the test jack Tl or
T2 is patched to the trunk T jack if
the t runk is made busy for trouble and
the test jack Tl or T2 is patched to
the trunk T jack also the make busy
Jack MBl or MB2 is patched to the trunk
MB jack, when the trunk to be tested is
in service, -

3,02 Makes a busy test of the trunk
patched for test.
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3,03 Lights a busy lamp BYl and BY2
vhen the trunk is busy when
patched and extinguishes the busy lamp

when the trunk becomes idle,

3.04 Makes the trunk test busy if
trunk 1is found idle when picked

and the test key TST1 or TSTZ, voltmeter

VM1l or VM2, talking key TLKl or TLKZ or
no test key NT1l or NT2 is operated,

3,05 When a trunk is picked while busy
to make it busy after it has be-
come idle and the busy test feature has

functioned.

3.06 Makes busy retest when a busy
trunk becomes idle toc prevent

interferences

3,07 Starts a test call when the trunk
to be tested is idle and the busy

test feature has functioned,

3,08 Lights an off normal lamp ON1 or
ON2 when the test circuit relays

are operated.

3.09 Reverses the tip and ring leads
from the test circuit test Jack
to the test circuit when the reversing

key RS1 or RS2 is operated,

3,10 Connects the voltmeter circuit
to the test jack when the volt-
meter key VM1 or VM2 is operated and

the trunk is idle, x
3,11 Tests the ringside using the

15C volt scale of the voltmeter
when all keys in the circuit are

noruml.

lel2 Reverses the tip and ring to the
voltmeter test when the REV key

is operated,

3.13 Tests for fcreigzn potential when
the FEMF key is operated.

3.14 Tests for short circuit when the
G and REV keys are used,

3¢15 Maukes a opallistic test for capa-
city with the G and REV keys.

3.16 Reverses the connections of the
voltmeter when the VM REV key is

operated,

317 Makes a milliammeter test for
resistance with the 20,000 ohms,

1000 ochms and AM keys.

3.18 Provides test conditions on the
three scales of the volt milli-

apmeter as follows:

Full Scale
Range {ma) Resistance

0=120 volts 1,2 ma 100,000 ohms

O-2.4 volts le2 ma 20,000 ohms
0-24 volts 24 ma 1,000 ohms
0-300 ma 300 ma 3 ohms

3,19 Connects Test Jack Tl to the
test circuit when TST1 key 18

operated.,

3.20 Connects Test Jack T2 to the
test circuit when TSTZ2 key is
Operated P

3,21 Overrides a busy when the no-
test feature NT1l or NTZ2 key
is operated Fig. 1<,

3,22 (Closes through a bridged polar

relay supervisory circuit to
the test jack when the talking key
TLKl1 or TLK2 1is operat=d,

3023 Indicates the supervision when
the eridged poliar relzy i
nect=d to the test Jjank by xzan
the supervisory 1amys SUPL or SUP7

Surte

3e24 The TTLK Key is provided for
| nonitoring and talking on RF,
Sl, MF, or DP callse.

3.25 Provides compensaving resistances
and keys for distant of fice

selections DOS COMP in 30C shm steps

from O to 1500 ohms (2-wire trunks?.

3.26 Provides compensating resistances
and keys for trunk ccmpensation
(TRK COMP) from O to 36CO ohms with one
step of 250 ohms and subseguent steps
of 300 ohms. The 250 ohm step being
provided for comrpensating the operate
test of the ™3™ type trunk A relay.

3427 Provides resistances and keys

(A RY OPR COMP) in 500 ohm steps
from G to 17,500 ohms for making oper-
ate tests of the trunk A relay {(2-wire
trunks).

3.28 Provides test resistances in
500 ohm steps from O to 5500

ohims for L RY NON OPR RES and from

C to 12,500 ohms for a RY NON CPR RES

{(2-wire trunksj.

3249 Provides a (RICR-2(,000) ohm re-

sistance to compensate for re-
peater incoming selector (L) relay non-
operate test,

330 Provides TAN H, TAN T, TAN U,
TH, H, T, U and STa register
Keya,

331 Provides means for making dis-
tant office selections, Distant

office brush O to L is set up by de-

pressing key in TAN T row and office

group O to 9 by depressing key in

TAN U I'OWe

3e32 Provides a KR key for releasing
the operated register keys,

3e33 Provides means for sending RP
Eulses on revertive pulse trunks
when the RP key is operated,

334 Provides means for making trunk
test on RP trunks with 2L volts

on the supervisory relay by operation
of the TFV key,

3.35 Provides MF pulsing for MF pulse
2-wire trunks when the MF key

is qﬁgrated. On Lewire trunks Keys MF

and MFiW are operated,

Page 3
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3.36 Provides means for making RP
trunk L relay non-operate test.
3.37 Provides means for making RP

trunk A relay non-operate test
when A NO key is operated.

3.38 Provides means for making RP
trunk A and L relay premature
operation tests on cable charging con-
dition {(Battery cut-off Panel only)
when the PRE - OPR A & L RYS key 1is
operated.
3.3% Provides means for sending Panel
Call Indicator pulses on direct
PCI trunks when PCID key is operated
or tandem PCI trunks when PCIT key is
cperaved.,

3.40 Provides means for making a

trunk guard and overflow test on
¥CI nrunks before starting the PCI
rulses.

3.41 Precvides means for pulsing SXS
locov pulses on Dial Pulse trunks
~»nen the DP & LPD keys are operated.

3.42 Provides means for pulsing SIS

loop resistance pulses on DP
trunks when the PP and LRD keys are
operated.

3.43 Provides means for pulsing SXS

loop battery and ground pulses
on DP trunks when the DP and BGD keys
are operated.

3.44 Provides means for listening for

dial tone before pulsing is
started on DP trunks when the DT key
is operated.

3.4,5 Makes a polarity test of the MF
or DP trunk before pulsing MF or
DP pulses.

3.,6 Arranges the test circuit polar

supervisory relay for GO start
DP puising signal when the GO key is
operated.

3.47 Arranges the test circuit polar

supervisory relays for a DELAY
DIAL start MF or DP pulsing signal when
the DLP key is operated.

3.48 Arranges the te~t circuit polar
| supervisory relasy for WINK start
MF or DP pulsing signal when the GO
and DLP keys are normal and either the
MF or P keys are operated.

3.49 Sends MF or DP pulses for the
digits depressed on the register
keys,

3.50 Flashes a sender lamp (SDR) while
. pulsing RP, PCI, MF, cor DP
caell,

- v
L+
L
01
O

3.51 Extinguishes the sender lamp
(SDR) when pulsing has been com-
pleted.

3.52 Sends a KP pulse of at least 100
millisecond duration before puls-
ing the MF digits.

3.53 Sends an ST pulse after all the
digits have been MF pulsed.

3.54 Opens the patns toc the telephone
circuit during MF pulsing.

3.55 Pulses either MF or DP pulses

under control of the same pulse
generator.

3.56 Stops the pulse generator when
the ST pulse for MF pulsing has
been pulsed out.

3.57 Stops the pulse generator when
all DP digits have been pulsed
out.

3.58 Removes the momentary open check
while MF or DP pulsing is in
progress.

3.59 Provides a check of the trunk for

a momentary open on calls to the
incoming trunk test line after RP, PCI,
MF or DP pulsing has been completed and
the MO key is operated.

3.60 Arranges the pulsing contacts
in the fundamental circuit for
SXS loop pulsing.

3.61 Removes the pulsing contacts
from the fundamental circuit
after SXS loop pulsing is completed.

3.62 Starts delayed closure time on DP

calls after the busy test circuit
indicates that the trunk to be tested
is idle.

3.63 Waits for the start pulsing sig-
nal after delayed closure time
has been completed.

3.64 Controls the length of the in-
terdigital time for DP calls.

3.65 Short circuits the polar super-
visory relays and repeat coil
during DP pulsing.

3.66 Hemoves short circuit from polar
supervisory relays and repeat

coil for polarity caneck of trurk dur-

ing interdigital time.

3.67 Stops the pulse generator during

interdigital time,

3.68 Advances the digit steering

circuit during interdigital
time.
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3.09 Completes interdigital timing
gnd starts pulsing the next digit
after the polarity check of the trunk.

3.70 Accepts a3 OELAY DIAL Signal with

the SGO key operated after DP
pulsing has started and before U digit
is pulsed. Flashes the OFL lamp if a
STOP signel is received after this
DELAY DIAL Signal.

3.71 Provides means for flashing the

cverflow iamp {0OFL} when gll
trunks are busy, a 5¢1ector goes to
tell-tale or a reorder is encountcred
on an MF trunk.

3.72 Flashes the OFL lamp if an MF or
PP trunk tested is reversed to
its normal polarity.

3.73 The R * key 1s provided to apply

105 £ volts continuous ringing
current to the trunk when the key is
cperated {2 wire trunks).

3.74 The SX key is provided to apply
simpleXx ringing current to the
trunk when the key is operated.

3.75 Provides mezns of testing incom-

ing trunks in the same or differ-
ent offices on a remote control basis
by means of a belit line to the incoming
trunk frames.

3.76 Provides meens of testing out-
going trunks from other thaen tine
home office on a remctt control basis
“

by means of & tie line oo the master
test frame.

3.77 Provides means of selecting the
belt line ¢r tie line by means ¢f
the BL or TL key.

3.78 The types of circuits that may
be tested with this circuit are:

Panel Incoming Selector

Crossbar Incoming Trunk

Panel Distant Office Selector

Panel Call Indicator Trunk

Tandem Call Indicator Trunk

Panel Repeating Incoming Selector

Panel Sender Tandem Trunk

Tandem 0.G.T. to Central Desk Operator
or to Official PBX

Tandem Announcement Trunk

Outgoing Repeater to Step-by-Step Office

OQutgoing Repeater CX or SX to Step-by-
Step Office

Step-by-Step Incoming Trunks

Outgoing Toll Switching Reverse Super-
vision Trunks

Outgoing Toll Switching TX Trunks

Tandem Office Incoming Trunk Circuit

4. CONNECTING CIRCUITS

When this circuit is listed on & key
sheet the connecting information thereon

is to be followed.

L.01 Test and Make Busv Jacks =~
SD-96376-01, SD-H8203-C1 ang

L.02 Test Circuit for Testing CULECL
Trunkg for Continuity snd ?ezﬁﬁw

sals - SD-GH3I7C-01.

L.03 Office Llin stid Connector Cir-
cuit - SL-25033-01.

L .04 Distant Office Selector -

.05 Panel Incoming Seslector such as
SD-21917-01.

.06 Crossbar Incoming Trunk such as
SpD=25295-01.

4,.07 Crossbar Tandem Incoming Trunk
Hepeated Supervision -
SD-25887-01.

.08 Tandem Call Indicator Trunk such

.09 Telephone Key and Lamp Circuit -

!

Interrupter Circuit - SD=25742-01°

-
L
;.—.l

=

4.1 Miscellaneous Circuit -

Lt.12 Clock Circuit - SD-G6343-01.

hel3 Tandem Cverflow Trunk -

L.l4 Tandem 0.G.T. to Central Uesk
Operator or to Official P.E.X, =~
SD-21634-01.

L.15 Tandem Announcement Trunk -
SD"" 217310-01 e

L.16 Outgoing Trunk Circuit to
Panel, Crossbar and SIS
SD-68011-01

L.17 OStep-by-Step Trunk such as
- SD-31726-01.

L.18 Crossbar Tandem Outgoing Trunk
Loop or Battery & Ground Pulse
ing - SD-25634-01.

L.19 Crossbar Tandem Outgoing CX
Trunk - SD-25490-01.

Page 5
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L420 Switching System No. 4A - TX or
Combined T and Toll Switching
Trunk Circuit -~ SD-~68239-01.

Le21 Toll Switching System No., LA -

Toll Switching Trunk Circuit
Dial or MF - Straightforward
SD-68242-C1,

Q.EE Toll bflt“hlﬂg SYStem NOo 4 -
Toll Switching Trunk Circuit to
(o n o E;t ;; ranpl or Zten-by-Step

(o - .‘".T“f.ub I2E a0
o o - -..,-,..,_-_F

2 . n n .~ -.'..,:
L Ld3 Tuanem DFf Ce ingoming T aH

SR S St dc.}f ‘-*“Cin
roashar Tandew - Misc, Circuit
r Tander Trung Frane -

R

P,

held Irassbar No. 5 - Misc. Helay
Rzon frame = SD=29731-01.
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"Go" and "Delay Dial" start of pulsing
signal., When trunks are tested which
appear with battery on the Tip for off=
hook called subscriber supervision the
RS1 or RS2 key must be operated in the

case of trunks with a

"wink” start of

miltifrequency or dial nulsing signal
and when calls are completed on a manual

P.Col. or revertive basis,

When trans-

ferring from the pulsing supervisory
circuit to the holding supervisory cir-

cult the surpervisory lamp

indications

will be reversed in the case of trunks
with "delay dial" and "go" start of

pulsing signal,

This may be corrected

by changing the pocsition ¢of the associ-

- iy [
ated KS- kevy,

Trmniks having "Ge with dial ton
start ol pulsing Fﬁgnd] shall be teqted
it. the normal mmnner except that the

7T

VULR and UT Keys shalil

L 28 Crossbar No. 5 - Magster Test The DT key shall be res?
Pracze, Jdack, Xey and Lamg Lir- Lo start the
cuit - 5&-257é2n$iﬂ tone 1is receivead,
Ledd Maulti. hrequen'" current Supply
. r - -y \ & b - -
A __ena Pgistx joution Clrcuit A dertzilad cnapt
5D=-95391-Cl. iists the
5« DESCRIPTICH Ur OPEHATLION test circu
 f meriree s OrLiChie 1
501 Ceneral (TLRT Uptiong T67- or TLEK- ey s
Whan nrulxs are Ltested which Ltesting,
appear at this circuit with battery on crerated
the Ring f£or off-ncok called subscriver is patche
supervizion thes HS1 or RS2 key must be busy jac
operated in the case of trunkxs with
Typical Start Pulse Man, OGT Anpearance
Circuit Pulsing Signal Batt, on T Or R
Tfrunk Cailed Sub, Rec.
Normal Cffhook
SD=25387«C1 D.P, Delay Dial R R
{Locp) T T
ASSO0C, Delzav Dial 24 R
CQ. 'E’lt}l
Stop=Go T T
:};}“Eif&hiﬁi#iﬂ: G"h} ?.3: H
R T
SD=25887-(1 Pial Tone only 7T i
or GO with R T
Dial Tone
CHES IS LML GO T R
with
Stop=-Go R T
SD=25887=01 ink T R
R T
SD~2563 401 D.P. GO T R
{Resistance)

e operated.

ored $0 normal

2ircuiv pulsing when dial

2 folliows which
Keys Lo bLe operated when
1T 1is equipped with MZLT
T will bes noted that the
K cperated when
This key shall nct be

untii the trunk under test
d from the test and make

X nay to the test circuit,

Keys Operated
In Addition
To Compensation

And Register Keys

DP,LPD,DPL,TST-
DP,LPD,DPL,RS-,
TST-

DP,LPD,DPL,S-GO,
TST-
LPD, DPL,
-éo RS=,TST

DP,LPL GO, TST=
DP,LFD GO RS-,
ST~

DP,LPD,GO,DT, TST-
DP,LPD,GO,DT, RS-,
TST=

DP,LPD, G0,S-GO,
TST-
DP,LPD,G0,S-GO,
RS<,TST-

DP,LPD,TST-
DP,LPD,RS-,TST-

DP,LRD,GO,TST-
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Keys Operated

In Addition
Typical Start Pulse Man., OGT Appearance To Ccmpensation
circuit Puising Signal Batt, cn T or R And Hegister Keys
Trunk Called Sub. RecC,
Normal Cffhook
SU=30200e0] Uele GO T R DP, BGD,GO,TST-
(Batt, & Grd.]} R T DP&BGD, GU, RS-,
TS 1=
SU=255882.01 U, P, wirk T R DP,BGD,TST-
Batit. & Grd.) B T DP, 8GD RS-, TST-
R R MF,DPL,TST-
I deiay Lia T T MF DFL RS- ,TST-
SDar 528701 {2.wire; T R MF TST
Wink K T MF RS~ ,TST-
SD=2594301 M-F Deiay Dial TeR T=R MF MF(W,DPL,TST~-
{Lewire) Rink Tl-R1 Te MF ,MF.4W, TST-
59-211]6-01 Rev, P: - T 1 P&P,TST-
B T RP,RS= TST-
SD-21733-01% RF Test Line R T DOS RS, TST
on Mulit, of T R DOS | TST
Distant Of-
fice Selector
SD=-21733-01* (R-P Thru Distant) R T RP,DOS,RS=-,TST=-
(Office Selector)
SD-21733=01% {PCI Thru Distant) T R PCID,DOS,TST-
(Office Selector) R T PCID,DOS,RS-,TST-
ES-10423.01 PCI Direct - T R PCID,TST=-
R T PCID,RS=,TST-
SD-21143~01 (PCI SDR.TDM) - T R PC1T  TST-
ES-11573-01 (or PCI TDM ) R T PCID,RS-,TST-
S0-1290C-01 STFD - T R TLK=-
R T TLX~ RS-

*SD-25887-01 when used as an RP or PCI trunk it should be considerad as at

({DOS) distant office selector.

502 Busy Test Using Fig. 12

In describing the operation of
this test call it will be assumed that
the T1 jack is patched to the trunk to
be tested and all the keys are normal,

If the trunk to be tested is not
busy when vatched the busy test fea-
ture will not function until one of
the following keys 1s operated, TST],
VMl or TLKl, When one of these keys is
operated it closes thru a circuit to
operate the BHl relay. The BHl1 relay
will lock. The BH1l relay will light
the ON1 lamp, close a circuit for the
SR1 to operate which in turn will og-
erate the slow operate ONl relay., The
ON1 relay is slow operate to allow time
for the slow release SRl relay to soak.
When the ONl relay operates it locks
opens the operate path of the SR1 relay,
puts a ground on the sleeve of the test
Jack to make the trunk busy, furnishes
an additional ground thru the normal
contacts of the SRl relay to the ON1
lamp and furnishes a ground thru its

locking contacts, the SRl relay normal

and the BH1l relay operated tc the ST
lead to the test circuit, When the slow
release SR]1 has released it closes thru
the ST 5round from the locking contacts
of the ON1 relaye.

If the trunk connected is busy,
relay BYl and TBl will operate thru
BYl relay secondary winding and thru
relay GNI normal to the busy ground on
the sleave of the test jack from the
busy trunk, Relay BYl operated lights
the BYl lamp as a busy trunk indica-
tion. Relay BHl operates from ground

on the Dl relay normal. Relay BHl1 op-
erated locks to the D1 relay ground and

lights the ON1l lamp. Should the trunk
become idle while still connected to

the test circuit relays BYl and TBl
will release, Relay 1Bl released op-
erates relay SRl thru relay BHl oper-
ated thru relay ON1l normal, Relay SRl
operates the slow operate relay ON1
and prepares the circuit to reoperate

relay BYl over its primary winding.
Relay ONl1l operated, a ~ cioses ground

thru relay SRl operated to operate
relay BYl on its primary winding,.

Page 7
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b - opens the operate circuit of relay
SRl and ¢ - prepares the busy ground
Relay BYl operated closes its secondary
winding thru the winding of relay TBl
to the sleeve of the test jack to make
a second busy test. When the slow re-
lease SR1 relay is normal relay BYl
releases unless there is on busy

ground on the sleeve., Relay ONl

will lock to the D1 relay ground thru
relay TBl normal under this con-
dition. The open interval on the sleeve
from the time relay BYl releases the
first time until it releases the second
time is to insure that any circuit hav-
ing a relay held on the sleeve will
release before the busy ground is con-
nected, The trunk is made busy by a
ground from the normal contacts of the
ON1 relay when the BYl relay releases.

5,03 Busy Test Using Fig. 13 & 14

When trunks are tested in service
the trunk T and MB jacks are patched to
this test circuit Tl and MBl jacks re-
spectively or to the T2 and MB2 jacks
respectively., This arrangement allows
the busy test circuit to make the trunk
busy to service calls and to test calls,

When trunks are tested which are
made busy with an MB plug due tc trou-
ble only the T jack of the trunk is
patched to the Tl jack or the T2 jack
of the test circuit, This arrangeuent
allows the Master Test Frame to pick
the trunk while this test circuit is
mking a test on the same trunk and
cause interference,

The following description is as
for the T and MB jacks being patched
to the Tl and MBl Jjacks respectively
for the trunk in service test and the
T jack connected to the Tl jack for the
trunk MB teste.

5:031 Busy Test (Figu 13 & Fig. 1‘;) -
Trunk in Service - TLK or TST
Key Normal in Fig. 1

When the TLK1l or T8ST1l key is
normal the BH1l relay will be normal
and if the trunk is busy, the BTl re-
lay will not operate since the sleeve
will be open. When the trunk becomes
idle the BTl relay will operate to the
ground on the S lead, The BTl relay
operated will, open the ground used to
operate the TBl relay, close the TNl
relay to the TNR lead to operate 1n
series with a relay in the trunk and
close part of the operate path for
the ON1 relay, The TNl relay op-
erated ‘will extinguish the BYl lamp
and close part of the SRl relay op-
erate path., When the TLK1l or TST
key in Fig. 1 is operated the BHl
relay will operate and close a path
to operate the SRl, close the ST lead
to Figure 1, closes the operate path
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of the TBl relay, supply additional
ground to operate the ON1 lamp and locks
itself to the ground on the Dl relay
normal contacts. When SRl relay op-
erates it opens the ST lead path and
closes the operate path for the ON1
relay. The ON1 relay isaslow operate
relay to allow time for the SRl relay
to soak., When the ON1 relay is op-
erated it locks, opesns the operate
path of SRl relay which starts to re-
lease, and provides an additional
ground to the ON1 lamp., When the SR1
relay releases it closes thru the
ground from the locking contacts of
the ON1 relay to the ST lead to Fig. l.

5032 Busy Test (Fig. 13 & Fig. 14) -
Trunk in Service - TLK or TST
Operated in Fige 1

When TLK1l or TST1 key 1s opera-
ted the BH]l relay will be operated,
The BHl1 relay operated will lock to
ground on Dl relay, close part of the
ST lead path, light the ONl lamp, op-
erate the TBi relay if the trunk is
busy, and close in part the path to
operate the SRl relavye.

When the trunks becomes idle the
BTl relay will operate to the ground
on the S lead from the trunks., The BTl
relay operated will, release the TBl
relay, close the winding of the BNl
relay to the THR lead to operate in
series with a relay in the trunk to
make the trunk busy to all calls and
close in part the operate path for the
ONl relay. When the TNl relay operates
it will extinguish the BYl lamp and close
part of the SRl relay operate path,.
When the TBl relay release it closes the
path to operate the SRl relay, When the
SRl relay operates it opens the path
to the ST lead and closes a path to
operate the ONl relay. The ON1 relay
operated will lock, open the operate
path of the 3Rl which will start to
release, and provides an additional
ground to the ON1 lamp, When the SRl
relay release it closes thru the
ground from the locking contacts of
;25 Ogl relay to the ST lead to

Ze do

5033 Busy Test (Fig. 13 & 14} -
Trunk Made Busy With MB Plug

When a trunk is to be tested
that has been made busy with an MB
plug, the Tl jack is patched to the
T Jack of the trunk. The busy test
is made similar to that made for trunks
in service except that the TNl relay
operates to a 700 ohm battery thru the
nornmal contacts of the D1 relay. The
circuit operations are similar to
those described in par. 5.031 and 5.032,
The trunk being tested however may be
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picked by the Master Test Frame and
cause interference since the MTF can
override a MB plug in the MB jack on
a test call.

5.04 Operator Class Trunks Test

5.041 For operator class of trunks

the TLKl key is operated after
the trunk has been patched toc the
test jacks. When the busy test has
functioned and the trunk is idle the
TLK]1 relay will operate and close thru
the tip and ring of the trumk thru the
TLK repeat coil to the winding of the
PB relay. 7The PB relay is a polarized
relay arranged in the circuit to oper-
ate with battery on the tip of the test
jack and the RSl key normal. The PB
relay will operate in series with the
trunk A relay when the TLK]l relay oper-
ates and light the SUP]l lamp. When the
distant operator answers the trunk re-
verses its battery and ground the P3
relay releases and extinguishes the
SUP1l lamp. |

5.05 VYoltmeter Test

The following test procedure
applies to both four-wire as well as to
two-wire trunks. However, when testing
four-wire MF pulsing tandem trunks,

jack (T1) is patched to jack (T) or
jack (R) of the trunk depending upon
the cable pair under test. These tests
on four-wire trunks are made from jack
(T1) only. The circuit does not pro-
vice means for making these tests from
jack (T2).

5.051 Preparation

The trunk to be tested is
patched to the test jack and the VMl
key is operated to make a voltmeter
test of the trunk. When tke busy test
has functioned and the trunk is idle
the VM1l relay will operate and close
thru the trunk to the voltmeter and
voltmeter test keys.

'5.052 Tip and Ring Test

With only the VM1l key operated
the 100 volt test battery thru the
100,000 ohms resistance of the volt-
meter is connected to the ring of the
test jack. To test the tip the REV

- key is operated in addition to the VMl
key. With the VMl and REV keys oper-
ated the 100 volt test battery thru
the 100,000 ohms resistance of the
voltmeter is connected to the tip of
the test jack. The voltmeter needle
deiiection is read on the 120 volt
scale.

5.053 Test for Foreign Battery

To test for forelgn grounded
negative battery on the ringside of

the trunk, keys FEMF and G are oper-
ated. To test for foreign grounded
positive battery on the ringside of
the trunk keys FEMF., VM REV and G are
operated. Tests for foreign grounded
battery on the tipside of the trunk
are made with the reverse key REV op-
erated. Tests for metallic battery
having its negative side connected to
the ringside of the trunk are made by
operating key FEMF. Test for foreign
metallic battery having its positive
side connected to the ringside of the
trunk are made by operating keys FEMF
and VM REV.

5.054, Tests for Short-Circuits and
Resistance

The test for short-circuits
may be made by operating G key. If
the trunk is short-circuited and free
from ground, the voltmeter needle
will show a deflection which will be
unchanged when the REV key is operated.
The lower the resistance of the short-
circuited trunk, the greater will be
the deflection. With the 20,000 ohm
or the 1000 ohm key operated 20 volt
test battery through the 20,000 ohms
or 1000 ohms meter resistance is con-
nected to the ring lead and with the
AM key operated the 45-50 volt office
battery through 200 ohms and the meter
is connected to the ring lead. To
make metallic tests the G key s#-ould
be operated in addition to the desired
voltmeter range key or AM key. The
resistance to ground or loop resist-
ance may be read directly from the
curves of circuit note 301. The point
of intersection of a line correspond-
ing to the observed meter deflection
and the curve corresponding to the
meter range in use gives the resultant
external resistance to ground or loop
resistance in ohms. A8 seen from the
curves, more accurate readings of
resistance are obtained by using the
100,000 ohm range for resistances
above 10,000 ohms, the 20,000 ohm
range for—resistances between 2000 and
200,000 ohms, the 1000 ohm range for
resistances between 100 and 10,000
ohms and the milliammeter range for
resistances below 2000 ohms. There
is considerable overlap of these
ranges .permitting the accurate reading
of resistances from below 20 ohms to

over 1 megohm. The value of resistance

may also be computed when using the
voltmeter ranges by multiplying the
difference between the test battery
voltage and the voltmeter reading by
the resistance in series with the
voltmeter and dividing by the volt-
meter reading. When using the AM
scale the resistance may be computed
by multiplying the milliammeter read-
ing by 203, subtracting from the test
voltage and dividing by the milliam-
meter reading. |

Page 9
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5.055 Ballistic Capacity Test

This test may be made to deter-
mine the approximate capacity of an
open trunk. To make a ballistic test,
keys G and REV are operated. The REV
key is operated both ways in synchro-
nism with the movement ¢of the voltmeter
needle as the capacity of the circuit
under test charges and discharges,
giving a fairly steady position of the
voltmeter needle,

5.06 Testing Revertive Pulse Trunks
5.0601 Prevaration

Operate the RP class keys and
depress the called number on the
Register keys and operate the required
trunk compensation keys. The trunk
compensating keys are arranged to cut-
in one step of 250 ohms and then cut-
in 300 ohm steps up to 3600 ohms.

If the call is to be routed
through a distant office, operate the
DOS key (Fig. B) and depress the de-
sired distant office brush and group
on the TAN T and TAN U keys, respec-
tively (Fig. 2), also operate the DOS
COMP keys. The DOS key closes a path,
in part, to operate the DOS relay
which inserts the DOS COMP into the
T and R leads. The DOS COMP keys are
arranged to cut-in resistance in
steps of 300 ohms up to 1200 ohms.

Operate the ANO key (Fig. 3)
to make an A relay non-operate test.
Operate the PRE OPR A & L RYS key to
make the A & L relay false operate
test on cable charge. To make the A
& L relay tests operate the A RY NON-
OPR COMP & L RY NON-OPR COMP keys as
required, The L RY NON-OPR RES keys
and the A RY NON-OPR RES keys are ar-
ranged to cut-in resistance in steps
of 500 ohms up to 5500 ohms for L re-
lay NON-OPR test and up to 12,500 ohms
for the A relay NON-QFR test,

Patch the trunk test jack to
the test circuit test jack and operate
the TST1 key (Fig. l1l). With the
Register Keys in Fig. 2 depressed the
revertive pulse leads from Fig. 3 are
closed to control the IB, IG, FB, FT
and FU pulses, The pulses for distant
office brush and group, as indicated
by the depressed TAN T and TAN U keys,
are pulsed out ahead of the pulses for
incoming and final selections,

When the trunk is idle and the
busy test circuit has functioned . (See
Par, 5.02 and 5.03) the operated TCT1
key will close ground over lead ST to
Fig. 3 and the operated TST1l relay
will close ground from Fig. D over
lead TSTG to Figs. 3, &4 and 5,
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With the RP key, operated, the
operation of the (TSTls relay operates
(ZI option) relay RP which, in turn,
extends the ST lead ground to overate
relay STK.

5.0602 Start of Call

When the busy test circuit has
functioned and found the trunk idle it
closes ground to the ST lead to Fig. 3.
The ground on the ST lead operates the
STR relay, under control of relays TST-
and RP operated, with ZH option. When
Figs. B and D and ZH option are used
the operation of relay TST- with Key
DOS operated closes a circuit for operat-
ing relay RPCI. When Figs. B and D and
Z1 option are used the operation of re-
lay TST- closes ground through key DOS
operated to operate relay RPCI which,
in turn, (a) operates relay STR, (b)
closes ground for operating the No. 5
Crossbar timing interrupter, and (c)
closes a circuit for controlling the
TSUP lamp., On RP and PCI calls relay
RPCI is operated under control of relay
RP, PCID or PCIT operated using Z1 op-
tion. Relay STR operated, (a) closes
a path from ground through the normal

. terminal of arc 3 RS switch to operate

and lock relay ST1l, (b) supplies a
ground to lock the Cl relay, Fig. 5,
and (c) supplies ground to the ANO,
Pre. Opr. A&L RY, RP and DOS key for
use in causing the RS selector to pass
by on certain terminals if the keys are
normal, {d) supplies battery to the
winding of the OF2 and the cocunting re-
lays. Relay OF2 operated supplies
ground to the armature of the STP relay
thru relay OF3 normal. Relay ST1
operated, (a) closes its lock circuit to
relay STR operated, (b) closes ground,
thru arc 6 RS switch normal terminal

to the RS switch magnet thru its inter-
rupter contact causing it to step to
terminal 1, (c¢) partly closes the "FT©
and "FRY leads, {(d) closes the "AV"
lead to the AV relay contacts for later
use, (e) closes the "SINT"™ lead to the
SDR interrupter causing the SDR lamp
to flash, (f) opens the switch return
to normal ground and (g) closes a lock
ground forrrelay AV,

5.0603 Distant Office Trunk Test
Figures B and D with Z1 Option

~In this case the operated DOS _
class key and the proper DOS COMP,
TAN T and TAN U keys will have been
operated prior to the operation of the
ST relay explained above. The RS
which will be in position 1 as a re-
sult of the operation of the STl relay.
Ground from arc 3 terminals 1 to 3
will operate relay DOS thru the DOS
key operated. Relay DOS operated
(a) closes in part the fundamentai
circuit thru the DOS COMP RES keys
and resistance, (b) operates relay
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FO2 from ground thru arc 1 RS switch,
(c) prevares the operate circuit of
relay FS, (d) supplies ground to move
the RS switch off terminals 18 and 19
on revertive pulse calls thru a dis-
tant office, (e) arranges the circuit
so that the TG relay will be used on
office test regardless of how the TFV
key is operated. Relay FO2 operated,
(a) closes the lock circuit from the
counting relays, (b) closes ground
thru arc 4 of the RS switch to its
magnet energizing it, (c) prepares
circuits for operating or holding the
OF2 relay and for operating the O
relay from OF2 operated on overflow
and telltale conditions, (d) closes
the fundamental for distant office
test. The fundamental circuit is as
follows: "FT" lead thru relay STl
overated thru relay DOS operated thru
the DOS COMP keys and resistances thru
the F02 relay operated thru relays IA
and FS normal thru the D high resist-
ance thru relay DOS operated thru the
TG relay winding thru relay STl oper-
ated to the "FR" lead. Under this
condition relay TG operates to the
distant office trunk relay battery
and ground. The distant office trunk
relay should not operate under this
condition. Relay TG operates relay
TGl which in turn closes ground thru
relay OF normal to operate the O, BO
and FO relays in a series parallel
circuit. Relay FO operated, causes
the slow release FOl and FO3 relays
to operate which opens the operate
circuit of relay FO2 causing it to
release and open the fundamental to
release the TG relays. Relay FO2 re-
leased, opens the locking circult of
the counting relays and allows the

RS switch to step to terminal 2, The
release of relays FO2 and TGl will
cause the 0; BO and FO and FOl relays
to release. Relays FOl, FO3 and FO2
are made slow release to insure
enough time between selections (mini-
mum time required is 100 milliseconds.)

5.0604 Distant Office Brush Selection
RS Switch Terminal 2

Relay DOS holds and relay FS
operates on its secondary winding
from ground on arc 1, when the HS
switch reaches terminal 2. Relay FS
operated, (a) connects ground to oper-
ate relay FO2 thru relay FO3 normal
(b) closes ground to the armature o
relay OF for use on overflow etc,,

(c) closes the non-inductive secondary
winding of relay OF around its pri-
mary winding to provide a better re-
vertive pulsing circuit, and (d) closes
the "FT" lead thru the windingsof

'relay STP thru the BO and FQOl relays

normal thru the "PRI"™ and "TER" wind-
ings of relay OF in parallel thru re-
lay STl operated to the "FR™ lead.

Under this condition relay STP oper-
ates in series with and causes the
trunk L relay in the distant office
selector to operate. Relay STP oper-
ated closes ground from relay OF2
operated thru relay CF3 normal thru
arc 5 terminal 2 of RS switch thru the
operated TAN T key to the correspond-
ing counting relay, causing it to op-
erate, Relay FO2 operated completes
the fundamental circuit and energizes
the RS selector magnet thru arc L.
The operation of the distant office
trunk L relay will cause the selector
to advance and make brush selection
during the process of which ground
pulses will be passed back to the ETP
relay causing it to release and reop-
erate, operating the counting relays
in sequence until the BO and FO reo-
lays are operated. The operation of
relay BO opens the fundamental to re-
lease the distant office trunk L re-
lay as an indication that the sender
is satisfied., Relay FO operated, op-
erates the slow release relay FOl
which further opens the fundamental
and operates relay FO3, Relay FQO3
operated releases relay F02 which
still further opens the fundamental,
releases the counting relays, and
allows the RS switch to step to termi-
nal 3. Relay FO released, releases
the slow release relays FO1l and FQ3
which allows relay FO2 to reoperate,

5.0605 Distant Office Group Selec-
tion RS Switch Term, 3

Relays DOS and FS remain op-
erated on terminal 3 of the RS switch
and as soon as the slow release FO2
relay is operated it again energlizes
the RS switch magnet over the path pre-
viously described, closes the funda-
mental and the counting relay locking
circuits. The closure of the funda-
mental by the FO2 relay will again
cause the distant office trunk L relay
to operate for group selection. The
STP relay also operates as in brush
selection and operates the counting
relay corresponding to the TAN U key
operated thru arc 5 terminal 3 of the
RS switch. The STP relay releases and
reoperates from the shunt pulses
passes back by the distant office
during selection causing the counting
relays to operate in sequence until
the BO and FO relays operates Relay
BO as explained before opens the funda-
mental to release the distant office
L relay as an indication that the °
sender is satisfied. Relay FO oper-
ates relay FOl which in turn operates
relay FO3 which releases relay FQO2.
Relay FO2 released releases the count-
ing relays and causes the RS switch
to step to terminal 4. Relays DOS and
FS release as the RS switch leaves
terminal 3., Relay FO released allows
the slow release FOl and FO3 relays
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o release. When RS switch reaches
terminal 4 ground from STR relay is
closed thru arc 6 of RS switch to ad-
vance the switch to terminagl 5. This
same ground 1is closed thru terminals
§ and 6 of arc 6 of HS switch to ad-

~

vance the RS switch te terminal 7.

2.0000 Distant Crfice Test Line Trunk
Test « RS Switeh Term. 18

The TAN T and TAN U keys are
cperatec for office brush and group
selection to direct the call to 2 test
line. The only class key orerated is
the DOS key, the RS switch will advance
to terminal 4 as the office test, of-
fice brush and office group selections
are made.

The dAS switch will be nmoved

erninals 4 to 18 as follows:
it from STR relay operated is

¢ to move switch RS from ter-
mitale 4 to 7 thru arc 6, (b) the RS
gswitch 1s moved off terminals 7 to 12
and 1% by the STR relay grcund thru
tie RP relay normal, (c) the R3 switch
is moved coff terminals 13 and 14 by
tne STR ground thru the (Pre. Opr.
A ¥ L Rys) key normal, (d) off terminal
5 thru the ANO and Pre. Opr. A & L
nvs keys normal, and (e} off terminal
17 by the STR ground thru PCID and
PCIT keys normal in figure S over
ieads "STG"™ and "KG". On terminal

18 the DOS relay operates. The DOS
remnains cperated over this same cir-
cult on terminals 18 and 19. Relay
DCS operatedia) partly closes the fun-
dawental and (b? closes ground from
arc 1 - RS switch to operate relay
FO2 thru the CK and FO3 relays normal.
The fundamental circuit is traced from
tne "FT" lead from Fig. 1 thru the
STl relay operated thru the DOS relay
operated thru the office compensating
resistance thru relay FO2 operated
thru relays IA and FS normal thru the
TG resistance thru relay DOS operated
thru the winding of relay TG thru
relay STl to The "FR" lead to Fig. 1.
Kelay FO2 operated &lso closes the
lock circuit for the counting relays
and energizes the RS magnet thru arc 4
of the RS switch. Relay TG operates
in the fundamental circuit either to
the test line L relay battery and
§?ound or to reverse battery from the
distant olfice selector in case it is
at overflow. The test line L relay
will not operate in this circuit to
the high resistance of the TG circuit.
Relay TG cperates relsy TGl. FHelay
TGl ¢operated cperates the O, BC and

1 w

U relays in series parallel. HRelsy
rl orerzted coerates relays FOL and
FC3. Relay FC3 ¢onersted releases the
slow reiease Fo2 relay. Relay FOZ
re.eased, (&) opens whe lock circuit
for the ©, 20 and FO releys allewing

them to release if relay TGl is re-
leased, {b) causes the RS switch to

step to terminal 19, (c) opens the fun-
damental. Relay FO releassed releases
the slow reliease FOl and FO3 relays.

5.0607 Crossbar Tandem Office -
Transmission Test Line Test
RS Switch Term. 18 -~ See Parae
graph 5.14

5.0608 Terminal 19 RS Switch Over-
fiow Check

Ground from arc 1 operates
relay FS on its secondery winding
thru the U0S relays operated. Ground
from relay (FS) operated operates re-
lay (FO2). Relay (FS}! also transfers
the fundamental circuit from the {TG)
relay circuit to the (STPi and (QF)
relay circuit and closes the non-in-
ductive winding of relsay OF around its
primary winding. Relay FOZ2 operated
completes the fundamental circuit as
follows: "FT" lead, frox Fig. 1 thru
relay STl operated thru the DOS relay
operated thru the proper office com-
pensating resistance thru relay FO2
operated thru relay IA normal thru
relay FS operated thru relay STP wind-
ing thru relay BO normal thru relay
FOl normal thru the primary and ter-
tiary windings of the OF relay in
parallel to the FR lead thru relay
STl operated to Fig. 1. In case the
office test line has been selected
relay STP will operate in series with
the test line L relay also causing it
to operate. Relay STP operated oper-
ates relay TGl thru arc 5 of the RS
switch. Relav TGl operated closes
ground thru relay CF normal to operate
the C, BO, snd FO relays in series
parallel. Relay BO operated opens
the fundamental which releases the
STP relay and the test line L relay.
Relay FC operated operates relays FO1
and FO3 which releases relay FO2.
Relay STP releacsed starts the release
of slow release TGl relay. The re-
lease of relay FO2 allows the O, BO,
and FO relays to release if relays TGl
is released and causes the RS switch
Lo step te terminal 20, Relay FS re-
leases as soon as Terminal 19 is
passed. As =s09on as the RS switch
reaches termingl 20 ground from arc 1
operates relay AV. Relsy {iV] oper-

ated. (s} incvs to ohe 5T relayv oper-
gred, (o} wrarefope «he winding of the
5TF relsy to avisry thru resistance
Ch zmy duivect ground to condition it
For duture use, ¢} lights the SDR lamp
stessir znd ¢, ¢loses the "AVY lead
frem ris. 110 the ventact of the
(STF: rrlav. The {8TP} relay oper-
ates 1t Lhis circ:oiy snd opersves the
TL relav in Vip. L wiich causes the

ST end V) ralave o relesse which in
Luyis ceuses Lthe revertive pulsing and
arearing unly to restore to normal.
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5.0609 The advance in case of an

office overflow is the same
thru TG test position as on regular
operation and the (RS) switch advances
to the next selection position to
check for overflow.

5.06010 Dist. Off. Test Line Overflow
Condition RS Switch Term. 19

In this case the fundamental
is closed thru the STP and OF relay
windings in series and the overflow
reverse battery operates both relays.
Relay STP operated operates relay TGl
as explained in paragraphs 5.0606
and 5.0608 and relay OF opens the
ground to TGl relay used to operate
the 0, BO and FO relays. Relay OF
locks to relay FS operated and oper-
ates relay OF 1 thru the IA relay nor-
mal. Relay OFl1 operated, (a) places &
supplementing ground on the RS magnet
to hold it operated, (b} starts the
slow release of relay OF2, (c) supplies
a ground to relay OF2 for use in op-
erating and locking relay OF3 later,
(d) closes the OFL interrupter in part
to the OFL lamp and (e) closes the OF
relay lock ground to the IAl relay
causing it to operate. Relay 1Al op-
erated closes ground from relay OF2
operated thru the relay OF3 normal thru
relay STP operated to the 0 counting
relay. As soon as the slow release
OF2 relay is normal the circuit to the
0 counting relay thru the STP relay is
opened which will allow the BO and FO
relays to operate. Relay BO operated
opens the fundamental and relay FO op-
erates relay FOl. Reley FOl operated
(a) operates relay FO3, (b} further
opens the fundamental. Relsy FO3 op-
erated releases the slow release FO2
relay. Relay FO3 released further
opens the fundamental and opens the
locking ground of relays O, BO and ¥O
and operates the OF3 relay from ground
on relay OFl operated. Relay OF3 oper-
ated, (a) removes ground from the arma-
ture of relay FO, (b) opens the emer-
gency operate circuit for the O, BO,
and FO relays used when the TFV key is
operated, (c) locks to the OFl relay
operated, (d) closes the winding of
relay OF2 thru the FO2 relay normal to
ground on relay OFl1 operated causing
it to operate, and (e) closes the front
contact of relay OF2 to a make contact
of relay FO2 for operating relay O
when relay FO2 is operated later. The

release of relay FO will allow the slow

release FOl relay to release. Relay
FOl1l released releases the slow re-
lease FO3 relay which will reclose the
FO2 relay's operate circuit causing it
to reoperate and again close the fun-
damental circuit. Relay FO2 operated,
(a) closes the lock circuit for the
counting relays, (b) closes ground
from relay OF2 operated to relay O

causing it to operate and (c} releases
the slow reiease OF2 relay. Relay OF2
released removes the shunt from the

BO and FO relays causing them to oper-
ate. Relay BO operated cpens the fun-
damental. Relay OF2 released closes
the interrupter thru the OFl, OF2 and
OF3 operated to the OFL lamp. On the
first closure of the fundamental the
polar relay in the distant office coper-
ated. The operation of relay (BO)
opens the fundamental which causes the
polar relay in the distant office to
release. This operation and release
of the polar relay will cause the dis-
tant office to advance for trunk
closure. The next closure of the fun-
damental when relay F(U2 reoperates
will cause the distant office selector
to make trunk closure so that it will
return to normal when the fundamental
is opened the second time. The test
circuit blocks with the RS switch on
terminal 19 under this condition with
the OFL lamp flashing as an indication
of the overflow condition.

5.,0611 Dist. Office Overflow Call
Routed to Regular Selector
Circuit

In this case the RS switch
will be on terminal 7 or 17 depend-
ing upon which type of connection is
under test. In the case of the con-
dition where the RS relay is aon ter-
minal 7 the TG test is made the same
as on a regular call and the RS switch
is advanced to terminal 8 which is the
next selection position. In this po-
sition the NF and STP relays operate
from the reverse battery. Relay OF
operates relays OFl1 and IAl. Relay
IAl closes the O counting relay to the
STP relay contact causing it to oper-
ate from ground on relay OF2 operated
thru relay OF3 normal and closes
ground from relay OF3 normal if key
TFV is operated to provide an operate
circuit for relays BO and FO in case
STP is not operated long enough.

Relay OF1 operated releases slow re-
lease OF2 relay which opens the ground
from the STP relay contact to allow
the BO and FO relays to operate. Re-
lay BO opens the fundamental and relay
FO operates relay FOl which operates
relay FO3 which in turn releases relay
FO2. Relay FO2 released releases the
counting relays and operates relay
OF3. Relay OF3 operated locks to re-
lay OF1 operated and closes ground
from relay OF1 operated thru. relay
FO2 normal to operate relay OF2. Re-
lay FO released releases relay FOl
which releases relay FO03. Relay FO3
released allows relay F02 to reoper-
ate. Relay FO2 operated closes ground
from relay OF2 operated to operate
relay O and start the release of the
slow release OF2 relay. When relay
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UF2 is normal the shunt is removed
from the BO and FO relays causing them
to operate and open the fundamental.
The distant office selector operatiod
is the same as explained in parsgraph
5.001C. Under this condition the test
circuit will block with the OFL lamp
flashing. When the DISC-1 key in

Fig. 1 is operated the STR relay will
releasse releasing the other operated
relays and cause the RS switch to re-
turn to normal. 1If the distant office
selector goes to overflow on a call

to a call indicator trunk the RS
switch will be on terminal 17. In
this case the overflow check is made
in the call indiceter pulsing and
steering circuit, figure 5.

5.0612 Distant Office Telltale

The test circuit functions the
same in this case as on an overflow.
The distant office does not, however,
wait for trunk closure. The second
ciosure made by the test circuit
should be finished in this case before
the office selector 1is normal.

5.0013 Incoming Trunk Test

When the RS switch is on
terminal 7, the RP1 relay will oper-
ate from ground on the operated con-
tacts of the STR relsy, thru arc 3
of the RS switch, thru operated con-
tacts of the RP relay, normal cone
tacts of the DOS relazy (Fig. B) to
pattery on the RPl reiay winding.
relay RP1 operated, (a}supplies a
ground for opereting relay IG if orne
of the H numerical keys, 5§, 6, 7, 8
or 9 are operated, (b} psrtliy closes
the "¥T" lead, (¢) c¢loces in pert cir-
cuits to the windings of relay FS,

{d} closes in part circuits for oper-
ating the LG, LRO, ANC and IA relays
and te; closez2 circuit for oaperating
relay G2 thru relsys ¥FG3 and CK nor-
mal froc ground on arc 1 terxinal 7

of RC switch., 7The operaticn of relsy
FOZ, 15} completes the fundanental oir-
raced from T of tne tast

thru VM1 relay acrmal, K
key, TLK1l relay normel, TLTL ¥sv op-
erated, trunks ccmp k&vs operzated,

TL relsy normal over ieac "FI7 Lo
Fig. 3 thru relay STl coperatses Lhru
relay RPl operated thru relays {(ANL;,
(LNO}, {CK) and (L0} normal thru re-
lay (FC2) operated ihru relays {Ii;
and (FS) normal tnru resistance TG
thru the J0S relay normal thru the
(TFV) key thru either the {(TG) or
(MTG) relay thru the (ST1l) relay,
PFR"™ lead to Fig. 1, TL relay normal
trunk comp keye operated, TST1l relay
operated, TLK1l relay normal ROS1 key
ncrmal, VML relay normal, to R of
test jack, (b} supplies & locking
ground for the counting relays, and

-
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{c} energizes the (RS) switch magnet
thru arc 4. Under this corndition the
TG or MTG relay operates depending upon

the position of the TFV key. HRelays
TG or MTIG operated will operate relay
TGl. Relay TGl cperated awill operate
relays O, BO and FO thru the OF relay
normal. Relay FO operated operates
relays FOl and FO3 which releases the
FO2 reiay. The release of relay FOZ2
will, (aj open the fundemental causing
the TG relays to release, {b) open the
locking ground of the counting relays
so they can release as scon as relay
TGl is released, and (c) allow the

energized RS switch to step to terminal

8.

5.0614 Trunk Guard Test on Twenty-
Four Velt Trunk Relays

If the (TFV) key is operated
the MTG trunk guard relay will be
used during trunk test. This relay
has a non-operate requirement which
prevents its operation on a trunk
which has twenty-{four volts on the
trunk {(A) relay. This key also
closes the emergency path to count-
ing relays required on incomings
having short reverse battery periods.

5£.0615 Incoming Brush Selection
RS Switch Term. 8

With the RS switch on termi-
nal 8 and the RPl relay operated a
circuit is closed from ground on &arc
1 of switch RS to operate relay FS
or; its secondary winding. Relay FS
cperated,{a) shunts the non-inductive
winding of the OF relay around its
crimary winding to facilitate rever-
tive pulsing, (b) transfers the funda-
mental from the TG resistance and
relay, to the STP and OF relay cir-
cuit and {(c¢) operates the FO2 relay
thru the F03 relay normal. Relay FO2
operated, {a) closes ground to lock
the counting relays, (b) completes
the fundamentgl circuit for pulsing,
{z) energizes the RS magnet thru arc 4
of the RS switch. The STP relay op-
erates in this circuit in series with
rhe incoming 1. relay panel incoming
= the A relay on crossbar incoming
runks., After the trunk A relay op-
erates the circuit is functioned to
cubstituts the terminating sender
L relav for the trunk A relay in
crossbar offices. The STP operated
operates a counting relay from ground
on relazy OF2 cperated thru relay OF3
normgl thru arc 5 of RS switch and
the operated TH numerical register
key. The STP relay is released and
reoperated operating the counting
relays as the psnel incoming selec-
tor makes brush selection, or as the
crossbar terminating sender registers
the information. The operation of
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the BO relay opens the fundamental
as an indication that sufficient
pulses have been sent for the selec-
tion desired and the FOQ relay oper-
ated operates the (FOl) relay. Relay
FOl operzted operates relay FO3.
Kelay FO3 operated releases the slow
release FO2 relay. HKelay FO2 re-
leased allows the RS switch to step
to terminal 9 and releases the op-
erzted counting relays. Relay KO
released allows the slow release FO1
and KO3 relays to release.

5.0016 Incoming Group Selection RS
Switch Term. 9

When relay FO3 is released from
the previous operation, relay FO2 will
reoperate, the RPl and FS relays being
operated to close the fundamental for
incoming group selection. This selec-
tion is made the same as inceming brush
except that terminal 9 and the contacts
of the IG relay are included in the
counting circuit., The IG relay being
operated or normal depending upon which
key in the hundreds H numerical regis-
ter keys is operated. The BO and FO
relays operate as before opening the
fundamental and causing the F01 and FO3
relays to operate and relay FO2 to re-
lease which noves the RS switch to
terminal 10. If the TFV key is oper-
ated reley DF operates in parallel with
the primary winding of relay FS thru
arc 1 and the RP1l relay operated. Re-
lay FS holds or reoperates under this
condition. Relay DF closes a path thru
the DF and DF]1 resistances (25,500
ohms) across the fundamental under
control of the slow release FO3 relay
operated. This path is necessary to
discharge the fundamental cable loop
before final brush selection and must
be closed a minimum of 50 milliseconds.
If it is desired to increase the incom-
ing group selection pulses by tive the
HF key will be operated.

5.0017 Final bBrush Selection RS
owitch Term. 10

When the slow release FO3 re-
lay is again normal the fundamental
discharge path is opened and relay
FO2 reoperates to energize the RS
switch magnet and closes the funda-
mental for the final brush selection.
Final brush selection is made the
same as incoming brush selection ex-
cept that terminal 10 of arc 5 of the
RS switch and the H numerical regis-
ter keys form the counting relay cir-
cuit. The counting relays and BO and
FO operate, as explained before oper-
ating relays FOl :'and FO3 causing re-
lay FO2 to release and advance the
RS switch to terminal 11l.

5.0618 Direct Mechanical Final Tens
Selection RS Switch Term. 11l

On terminal 11 final tens
selection is made. Relay FS holding
circuit is again transferrec to its
secondary winding. Relay FO2 reop-
erates to close the fundamental and
energizes the RS switch magnet. The
counting relay circuit in this case
includes terminal 11 arc 5 of the RS
switch and the T tens row of numeri-
cal register key. The release of
relay FO2, after the counting relay
function is complete, allows the
switch to advance to terminal 12.

5.0619 Final Units Selection (RS)
Switch Term. 12

Relay FOZ2 reoperates as soon
as the slow release FO3 relay is nor-
mal, to start final units selection.
In this selection the counting relay
circuit is thru terminal 12 of arc 5
RS switch and the U units row of nu-
merical register keys. At the com-
pletion of the selection the opera-
tion of relay FO operates relay FO1
and FOC3 which in turn releases relay
FO2 the same as stated for the other
selection. Relay FO2 released re-
leases the counting relays and allows
the RS switch to step to terminal 13.

5.0620 Incoming Overflow or Telltale
RS Switch Term. 8, 9 or 10

During selections reversed
battery may be received due to an
overflow or telltale. Under these
conditions the OF relay which is in
seriec with the STP relay will oper-
ate. The OF relay operated (a) locks to
ground on relay FS operated and op-
erates the OFl relasy thru relay 1A
the slow release OF2 relay, (b) oper-
ates relay IAl from ground thru relay
OF operated, (c) supplies a ground for
holding the RS switch, (d) closes in
part the OFL interrupter to the OFL
lamp and (e) supplies a ground relay
FO2 for operating and locking relay
OF3. Relay IAl operated closes the
O counting relay to the STP relay con-
tact causing relay O to operate if
STP relay is not operated long enough
and closes a ground from relay OF3
normal thru the TFV key operated for
operating the BO and FO relays. (This
is for incomings having only one po-
sition reverse battery periods.) The
STP operated prevents the operation
of relays BO and FO. In case the STP
relay was operated long enough to op-
erate relay O then its release when
the fundamental is opened at the se-
lector will allow relays BO and FO to
operate. On distant office overflow
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or telltale the fundamental will not
be opened, the release of the slow
release OF2 relay, started by the op-
eration of relay OF1 will remove the
shunt from the BC and FO relays al-
lowing them to operate, Relay BO op-
erated opens the fundamental. Relay
FO 6perated onerates relay FOl which
in turn operates relay FO3. Relay
FO3 operated will release the slow
release relay FO2 which causes relay
OF3 to operate. The release of relay
FO2 will also cause the counting re-
lays to release. Relay OF3 coperated,
(a) locks direct to relay OFl operated,
{b) closes ground to hold or reoperate
the slow release OF2 relay, (c) trans-
fers the front contact of relay OF2
from the armature of relay STP to a
make contact of relay F02, (d) opens
the ground from the armature of relay
FO to prevent operating relay FOl on
its next operation and (e) prepares a
path to flash the OFL lamp. The re-~
lease of relays FOl and FO3 cause
relay FO2 to reoperate and close the
fundamental as a trunk closure signsl
to the incoming attached. Relay FO2
also closed ground from relay OF2
operated thru relay OF3 operated to
the O relay operating it and releas-
ing the slow release OF2 relay.

(Min. 200 milliseconds.) Relay OF2
released opens the shunt from the BO
and FO relays allowing them to operate.

Relay BO operated opens the fundamental.

The circuit will block in this position
with the OFL lamp flushing as an indi-
cating signal. The operation of the
DISC 1 key in Fig. 1 will cause the

test circuit and incoming to restore to
normal.

5.0621 Battery Cut-0Off Panel Incom-
ing - Test for False Operation
of the Incoming L Relay on
Cable Charge Condition RS
Switch - Term. 13

Since this test applies directly
to the panel battery cut-off incoming
trunk the call must be set up on the
trunk directly and not thru a distant
office. The test circuit is prepared
as described in par. 5.0601 with the
DOS key normal and the PRE OPR L &

A RYS key operated. When the busy test
circuist functions and the trunk becomes
idle the RS switch will advance to
terminal 7., The call will then pro-
ceed as described in par. 5.0613 to
par. 5.0619. When the RS switch
reaches terminal 13 on a test call to
& panel incoming selector relay 1C op-
erates thru the RP1 relay (held oper-
ated with the (PRE. OPER. A & L RYS)
key operated) thru relay FOl normal.
Relay LC operated locks to the same
%round by passed around relay FOl and
a) opens the fundamental circuit,
(b) closes the CK relay winding thru
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its continuity springs to the make con-
tact on relay FOl thru relay FO normel,
(c) closes in part a circuit thru the
LNO resistance and ANO resistance
(enough resistance should be. keved into
the circuit to prevent =z weak L relay
from operating falsely on the check
condition) for later use in checking
for a false operation of the L relasy

in the incoming trunk, {(d} closes 2
ground for locking relay CK, (e) closes
ground thru relay CK normal tc orerate
relay FO2 which closes the cculting
relay locking circuit, {(f) closes
ground to the armature of relay kOl for
use in operating relay CK later, (g)
closes the OFL interrupter thru the (K
relay normal to the number 4 counting
relay, for use in timing the test in-
terval. The operate circuit of relay
ILC is carried thru relay FOl normal

to prevent a false operation of relay
CK due to the slow release of relay
(FO1) after final units selection.
Under this condition the funcamentzal
being open in this circuit, the L
relay of the panel incoming is closed
across the line for incoming advance
causing the cable to be charged thru
the L relay winding. The OFL inter-
rupter operates counting relays &, 4',
3, 2, 2, 2', 1, 1', O, BC and FO.
During this time interval the incoming
and final selectors advance and the L
relay in the incoming is connected to
the fundamental for incoming advance
and may operate as the cable charges
and thus cause the incoming switch to
advance to trunk closure position
falsely. The operation of relay FO
operates relay FOl. Relay FOl oper-
ates relay CK. Relay CK operated,

(a) locks to relay LO, (b) closes the
"FT" lead thru the winding of relay

CH thru the LNO resistance thru the
ANO resistance to the "FR"™ lead, (c)
opens the OFL interrupter circuit and
(d) releases the F02 relay. Relay

FO2 released, releases the counting
relays including relay FO which starts
the release of the slow release FO1
relay. If the L relay operated and
advanced the incoming falsely the test
circuit will block in this position.

If the L relay did not operate falsely
the current thru the winding of polsar
relay CH will cause it to operate

(Grd. Tip & Bat. Ring.). Relay CH
operated closes the ground thru relay
FOl1 operated to operate relay CK thru
the ANO relay normal to the magnet of
the (RS) switeh causing it to energize.
When the slow release FOl relay is re-
leased the RS switch will step to ter-
minal 14. When the RS switch leaves

terminal 13 relay LC releases and re-
leases relay CK.

5.00622 Panel Incoming - L Relay Non-
Operate Test RS Switch Term. l4

This test is made only when
connected directly to the panel
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incoming. With the RS switch on ter-
minal 14 ground from arc 1 will operate
the LNO relay thru the RPl relay oper-
ated thru the FOl and CK relays normal.
Relay LNO operated locks to the same
ground by passed ground relays FOl1

and CK and, (a) closes ground thru re-
lay CK normal to operate relay FO2,

(b} closed ground to the FO1 relay ’ for
operating relay CK, (¢} closes the FT
lead thru relay STl operated thru the
RFl relay operated thru the ANX relay
normal thru LNO operated, thru the
winding of relay (CH) thro ugh the LNO
resistances, thru LNO rela erated
thru the winding of relay {CH? through
the LNO resistances, thru LNQ relay
operated to the "FR" lead thru the ST1
relay operated, {d) closed ground for
locking the CK relay, (e) closed in
part the circuit for operating relay
CK thru its continuity contacts, and
(f) closed the OFL interrupter thru
the CK relay normal to number 3 counting
relays. The L relay of the panel in-
coming selector is given a non-operate
test in its incoming advance position
over the "FI"™ and "FR® lead bridge
which includes the CH relay winding.
The OFL interrupter operates number 3
counting relay on its first make period
after relay LNO operates and operates
the 3 prime relay on its first open
period. The balance of the counting
relays 2 to O are operated on subse-
quent interruptions of OFL interrupter.
This time covers one sequence switch
start in the incomri.ig selector plus
misc. other relay times. Relays BC
and FO are the last of the counters to
operate. Relay FO operates relay FOl.
Relay .FOl operated closes ground thru
the LNO relay operated to the CK relay
causing 1t to operate, and thru the

CH relay if operated to the RS switch
magnet causing it to energize. The CH
polar relay will be operated if the L
relay remained normal during the non-
operate test. (Grd. Tip and Bat. Ring
of Trk.). If, however, the L relay
had operated during the non-operate
current interval the incoming will be
advanced to trunk closure position
where the current thru the CH relay
winding will be reversed causing it to
remain normal. With the CH relay nor-
mal the path to energize the RS switch
is open and the circuit blocks. Relay
CK operated releases relay F02 and
opens the OFL interrupter circuit.
Prior to this test the proper L relay
non-operate compensating resistance
keys should be operated to limit the
current thru the L relay as near as
possible to its non-operate test value.
Key RICR-20000 is used to compensate
for the repeating incoming selector L
relay non-operate except where ‘the L
relay is required to operate, in in-
coming advance position, in parallel
with a noninductive shunt. In case

tests are made of repeating incoming
selectors using minimum trunk compensa-
tion, the L relay non-operate test
shall be omitted.

5.0623 1Incoming Advance RS Switch
Term. 15

When the RSO switch reaches
terminal 15 relay IA operates from
ground on arc 1 thru the RP1l relay
operated. Relay IA operated, {a) con-
nects ground thru relays FO3 and CK
normal to operate relay FO2z, (b) closes
the FT lead thru relay RP1 operated
thru relays ANX, LNO, CK and LR normal
thru relay FO2 operated, AV relay nor-
mgl thru the windings of relay STP
AV relay normal thru the BO relay’
normal thru relay FCl1 normal thru the
"PRI"™ and "TER" windings of relay OF’
in parallel to FR lead thru relay STl
operated, (c) preparec the operate
circuit of relay IAl, (d) supplies a
lock ground for rela OF and %e) closes
the "Ter." winding of OF relay in
parallel with its "PRI1."™ winding.

The incoming L relay and the STP and
OF relays operate in this reversed
battery fundamental circuit. The op-
eration of the incoming L relay causes
the incoming to advance to the trunk
closure position. Relay OF operated
locks to relay 1A operated and oper-
ates the IAl relay. HRelay IAl oper-
ated closes the ground from OF2 oper-
ated thru relay OF3 normal thru the
STP relay operated to the O counting
relay, and closes ground from relay
OF3 normal thru the TFV key operated
for operating the BO and FO relays if
the STP is not operated long enough
to operate relay 0. This path 1is
only needed on incoming trunks that
give a short reverse battery period
and is under control of the TFV key.
The 1Al relay has a sequence contact
arrangement which insures that the
ground thru the STP relay will close
first. When relay STP releases due
to the fundamental being opened at
the incoming as it advances to trunk
closure the shunt is removed from the
BO and FO relays, allowing them to
operate. Relay BO opens the fundamen-
tal circuit and relay FO operated op-
erates relay FOl and FO3. Relay FO3
operated releases relay FO2. Relay
FO2 released holds the fundamental
open, allows the RS switch which was

'energlzed when FO2 operated to step

to terminal 16.

5.0624 False Operation of Incoming
2 flelay on Cable Charge.
Battery Cut-0ff Panel Incom-
ing Only. RS Switch Term. 16

This test is made only when

the test circuit is connected directly
to the incoming. With the RS switch
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on terminal 16 a ground is closed thru
relay RPl held operated, thru relay
FOl normal to coperate relay ANO, Relay
ANQ operated, (a) locks to its operate
round by passing arouna relay FQ1,
%b) operates relay AnNX (c) opens in
part the O relays locking circuit leav-
ing it under control of g relay, (d)
closes ground from relay r02 operated
to the armature of relsy CH, (d) closes
the contact of relay CH to § counting
relay and {(e) opens the circuit be-
tween the contact of 8' and the arma-
ture of 7' relay. Relay ANX operated,
{(a) closes ground thru the F03 and CK
relay normal to operate relay FC2, (b)
closes the "FT" lead thru relay ST1
operated thru relay 1Pl operated thru
the ANO resistances thru the LNC re-
sistances thru the winding of relay CH
to the ANC key. (The ANO key being
norwal this circuit is not completed)
(c) closes the winding circuit of 7
counting relay to the OFL interrupter
and (d) transfers the armature of re-
lay FO from direct ground to ground
thru the PRE. OPR. A & L RYS. key op-
erated. Under this condition the OFL
interrupter operates in sequence the
7, 6, 5, 4, 3, 2, 1 and O sets of
counting relays. This time covers the
elevator return to normal of the final
selector plus three sequence switch
starts, one in the final selector and
two in the incoming selector. Relay
FO operated, operates the ¥FOl relay
which in turn releases relay FO2. Re-
lay FO2 when operated energized the RS
magrnet thru arc 4 and closed the lock
circuits of the counting relzys. Re-
lay ¥02 released, allows the RS switch
to step to terminal 17 and releases
the counting relays. Relays ANQ, ANX
and RP1 release g5 the RS switch leaves
terminal 16. - In case of a failure the
incoming wiil be returned to normal
falsely. When the TL reley in Fig. 1
operates and closes the circuit to the
supervisory Fig. 4 the L relay of the
incoming will be across the tip and
ring lead and should not operate, thus
the failure to receive supervisory
flashes will be an indication of
failure. +

5.0625 Circuit Restores to Normal

Position 17 is s pass-by posi-
tion on all tests except a test of &
P.C.i. trunk thru a distant office.
Positions 18 and 19 are passed by if
the (DOS) key is normal or if the DQS
and RP1 keys are both operated. On
terminal 20 ground thru arc 1 operates
relay AV. Relay AV operated, (a) locks
to the ST1 relay operated, (b) lights
the SDR lamp steady and (¢) transtfers
the winding of relay STP from the fun-
damental to ground and battery thru
resistance AN. This is done to condi-
tion the STP relay for future use.
Relay STP operated closed ground from
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relay OF2 operated thru relay OF3 nor-
mal thru relays AV and STl operateu to
the "AV" lead. Ground on the "AV" lead
to Fig. 1 operates relay TL and causes
it to transfer the fundamental to the
supervisory Fig. 4 and opens the "ST"
lead. The "ST" lead open releases re-
lay STR. Reley ST released, releaces
STl relay and causes the QF2 ana the
counting relasys, or the OF1 relay if
operated to release. Relay 571 also
closes ground to the brush of arc 2 of
the RS switch causing the switch to re-
turn to normal by self-interruptioas.

5.0626 Advance of RS Switch Under
Rapid Test

In case both the ANO and PHE.
OPR. A & L RYS. keys are normal on a
direct mechanical call the HP1l relay
will release on terminals 13, 14 and 16
and the RS switch will be advanced thru
terminals 13 and 14 by ground on the
PRS. OPR. A & L RYS. key normsl thru
arc 6, thru terminal 16 by ground from
key ANC normal thru arc 6.

5.0627 A Reley Non-Operate Test (RS)
Switch Term. 16 Panel Incoming
Selector 24 Volt Trunk and
Crossbar Incoming Trunk-Test
Call to Busy Lines

This test is made with the test
circuit connected directly to the income
ing whose A relay is to be tested. oet
the TH, H, T and U numerical register
keys to select a busy line. The ANO
key will be operated in making this test.
After selections are completed, the RS
switch advances to terminal 13. Ground
from the PRE. OPR. A & L RYS, key nor-
mal thru arc 6 of RS switch advances
the RS switch to terminal 15 where in-
coming advance is made the ssme as ex-
plained in paragraph 5.0623 which
causes the switch to step to terminal
16. On terminal 16 relay HP1l is held
thru the ANC key and RP relay operated.
Under this condition grouud from arc 1
operates the ANO relay thru the RP1
relay ogerated when relay FOl is normal.
Relsy ANO operated, (a) locks to its
operate ground. by passed around relay

FO1, (b) operates relay ANX, {c) opens
in part the O relay's 1ockip§ circuit
leaving it under control of reley,

(d) closes ground to the armature of
relsy CH from relay FO2 operated, {(e)
connects the contact of relay CH to 9
counting relay winding and (f) opens
the circuit between 7 relay and 8' re-
lay. Relay ANX operated, (&) closes
the fundamental as follows, "FT" lead
thru {ST-1) relsy operated thru the

RP1 relay operated thru relay ANX oper-
ated thru the A relay non-opersate re-
sistance thru relay ANX thru the L relay
non-operate resistance thru the winding
of relay CH thru the ANO key operated
thru the ANX reley operated thru the
ST1 relsv operated to the "FR" lead,
(b) closes the winding of 7 relay to
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the OFL interrupter, (c) closes a
ground to reley FO3 for operating re-
lay FO2 thru relay CK normal anc (d)
transfers the circuit on the zarmzture
oi relay FO from grounc to the make
contact of relay 9 thru the PRE, OPR.
A & L RYS. Under this conditiou the
CH relay operates in series with .the
trunk A relay and the A relay non-
operate resistance, causes the ¢ count-
ing reley to operate and closes ground
from relay FO2 operated thru relay ANX
operated thru OF3 normasl to the arma-
ture of relay FO. This arrangement
checks on the operation of the CH and
9 releys. The OFL interrupter will
ceause the 7, 6, 5, 4, 3, 2, 1 and O
counting relays to operate in sequence.
The FO relay operzsted operates relays
FOl and FO3 which releases relay FO2.
Relay FO2 when operated energized the
KS switch magnet thru arc 4 and closed
the lock circuits of the counting re-
lays. Helay FO2 released sllows the
RS switch to step to terminel 17 and
releases the counting and the FOl re-
lay. Relays ANO, ANX and RPl release
as the RS switch leaves terminal 16,
If the A relay in the incoming trunk
should operate on its non-operate test
current during the counting interval,
the incoming circuit will acdvance and
close the busy line signal to the test
circuit, The busy line signal will
cause interrupted reversed battery to
be connected to the CH relay causing
it to release and reoperate. Relay CH
operated causes the § counting relay
to operate. The release of relesy CH
will 2llow the shunted 9' relay to op-
erzte and the next reopercstion of re-
lay CH will operate relay 8. Relay 8
operated opens the operating circuit
of relays b0 and FO thus preventing
the operation of relay FOl. Under
this condition the circuit will block.
The time counted in this case is based
on a busy line number on which the in-
coming selector does not have to wait
on a pickup interrupter before advanc-
ing to the ringing position.

5.0028 Advance for Call Indicator Op-
eration Thru Distant Office,
Figes. B and D with ZI Option

The RS switch in this case is
advanced from terminals 7 to terminals
12 and 15 by ground thru the RP relay
normal thru arc¢ 6 and thru terminals
13, 14 and 16 by ground thru keys ANO
end PRE. OPR. A & L RYS. normal. When
the RS switch reaches terminal 17
grouna from arc 3 thru the DOS class
key operated is closed to the "CIG"
leead tc the call indicator pulsing
Figure 5, to operate the CI relay when
either the PCID or PCIT class keys are
operated.

5.07 Testing Panel Call Incicator

Trunks, Fig. 5 and "&iG" Upticn
5.0701 Preparation

Calls may be made to pesnel calil
indicstor termminations as follows:

. Four or five digits, prnel cell
inCicatar pulsing cirect to

panel call indicztor. The digits

would consicst of TH, K, T &end U

ior four digits. The 5TA depressed

i ™ recguirec woulc te the fifth

cirit. The PCIU key 1s opereated

in sddition to the numerical regis-

ter key depressed,

b. Two digits revertive pulsing

thruv aistent oifice, consist-
ing of the distant office brush and
group seiections. These two digilts
would be set up by cepressing a key
in the TAN T and TAN U rows for the
distant office brush and group
respectively. The next four or
five digits 2s required czn be
pulsed with rCi pulses to the panel
call indicator on the trunk. The
DOS znd the PCLD keys are operated
for this type of call in addition
to the register keys depressed.

c. Six or seven aigit, PCIl pulsing
thru Sender Tandem or Tandem
PCI trunks. The six digit would
consist of the TAN T, TAN H, TH, H,
T and U for six digits and with the
STA digit for seventh digit. The
PCIT key is operated in addition
tc the register keys depressed.

d. Seven or eight digits PCI

pulsing thru Sender Tandem or
Tandem PCI trunks. The seven
digits would consist of the TAN H,
TAN T, TAN U, TH, H, T and U with
the STA key depressed for seven
digits. The PCIT key would be op-
erated in addition to the register
keys depressed.

The trunk compensation keys are
operated in addition to the regis-
ter keys and either the PClD or
PCIT keys as described above. The
trunk test jack is then patched to
the test circuit test jack, the
TST1 key operated and the busy test
is made as described in par. 5.02,
and 5.03 Wwhen the PCID key is op-
erated it operates relays PCI and
PClL. When the PCIT key is operated
it operates relays PCI and PCIT.
The operated PCl relay transfers
one contact on Keys 32, 5 or 7 of
the "TH" row and one contact on
Keys 6, 7 or 8 of the "H"™ row from
use in revertive pulse tests to
use in PCI tests. The transferred
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contact is thereuy made available
for use in closing 2 c¢ircuit to op-
erate relay PR in the PCI pulse
periods required by the Key de-
pressed. When the PCl pulsing fea-
ture 1is required only for PCl direct
trunks the T, W and 2 options are
wired. When in acdition to pulsing
5 digits PCI direct it is required
to pulse 3 digits tandem PCl the V,
W and Z optionsare wired. When 5
digits PCI direct is required and 2
digits for PCI tandem the V, Y and

Z options are wired. The operation
of the PCID relay operates relay
RPCI, Fig. D, and will cause the Ci
switch to advance to terminal 7 if
it is not already on terminal 7.

The operation of the PCIT relsy for
three digit tandem will advance the
CI switch to position 1. The opera-
tion of the PCIT relay for two digit
tandem will advance the CI switch to
terminal 3. This gives the CI
switch three different start posi-

tions 1, 3 and 7. When the busy test

circuit has functioned and the trunk
is idle the ground on the ST lead
from Fig. 1 to Fig. 3, to Fig. D,
will operate the S5TR relay in Fig. 3.
The operstion of the STR relay in
Fig. 3 will close ground thru the
the RP1 relay and DOS keys normal if
Fig. B is used, over CIG lead from
Fig. A or B thru the PCID or PCIT
relay operated thru arc 6 of CI
switch to the winding of relay Cl
causing the CI relay to operete.

5.0702 Panel Call Inaicator birect -
Class Key PCID Operated

The operation of relay Cl ex-
plained above also, (a) opens the retum
to normal ground for switch CI, (b)
closes ground for locking relay Cl and
for operating relay CG2 thru relay CGl
for later use, {c) closes the funda-
mental tip thru relays OFZ and OFY nor-
mal thru the windings of relays CG and
OFC thru relay CIl1 normal to the "FR"

lead, (d) closes ground thru relzay OFC
normal to operate relay Cll when releay
CGl operates, {e) closes ground thru
relay SP normal to cause the PGC relay
to operate towards its back contact and
{(f) closes the PGl relay to the back
coantact of reley PGC. Relay PGC is
carried to this contact for test pur-
poses only. The CG relay operates in
series with the OFC relay and the call
indicator trunk A relay. The trunk A
relay and relay CG operate in this cir-
cuit and relsy CG operates the slow re-
lease CGl relay. BRelay CGl operated,
operates the CG2 relsy from ground on
relay CI operated. Relay (G2 operated,
(a) prepares the circuit for holding
the CG relay in the fundamental circuit
after relay CI1 is operated, (b) closes
ground from relay CIl operated thru re-
lay OFC normal to operate CIl relay,

(c) connects the SDR lamp to the SDR
interrupter, Figure 1, (d) closed e
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~ holding circuit for relay CGl thru re-

lay OFX normal to the CIJ) relay normal
and (e) opened the operate circuit of
relay SP. Relay CI1 operated, (a)
locks to relay CI operated, (b) pre-
pares relay PGC for pulsing, causing it
to operate reley PGl thru the PGl and
FP1 relay norm2l, (c¢) supplies ground
for locking relays PG2 and PG3 and
ground to the armature of relay PGC,
This ground is used for operating relay
SP when CG2 rel:cvy releases, (d) closes
ground to the brushecs of arce 1 and 2
of the CI switch for use in operating
the PR, PT, 1-2 and 3-4 relays thru

the register keys which were previously
operated, (e) transfers the fundamental
leads on a continuity basis to hold

the CG relay circuit closed thru relay
CG2 operated, (f) transfers the hold
circuit of slow release relay CGl on a
continuity basis from its break contact
thru the SP and PG2 relays normal, and
{g) closes the operate circuit of relay
PG2 to the PGl relay. Relzy PGl oper-
ated operates relay PG2. This circuit
waits for the call indicator puisin

loop to be substituted for the trunﬁ A

relay battery and ground in the PGl
trunk. When the fundamental leads of
the trunks are connected to the control
circuit the battery and ground thru the
trunk (A) relay is removed and the PGl
control circuit bridge relays are sub-
stituted. Under this condition the

CG relay releases and if the PG2 relay
is operated at this time relays CGl
will also be released. Relay CGl re-
leased releases relay CG2. Relay CG2
released, (a2) transfers the "FT" and
"FRY leads from the trunk test rela

CG circuit to the pulsing circuit tgru
relay FP normal (b) opens the CIll relag
operate circuit, and ?c) operate the S
relay to ground on relay CIll operated.
Relay SP %s the pulse start relay and
causes the pulsing relays PB, PGl, PGZ
and PG3 to function to send out the
call indicator pulses over the funda-
mental leads to the PCI control circuit
in the distant office. Relay SP oper-
ated also, (a) supplies ground for
energizing the CI switch thru the PGl
and” FP1l relays normal, (b) closes ground
from relay CI1 operated thru the PGl
relay operated to operate relay GR and
(c) closes in part the circuit to oper-

‘ate the AV relay, figure 3 "S" wiring.

Before relay SP operates the relays in
the pulsing circuit are as follows:
Relays PGl, GR and PG2 are operated,
relays PG, PG3, PT and PR are normal.

5.,0703 When relay CI operstes it

| causes relay PGC to operate to
its back contact. The operation of re-
1a{ SP connects the front contact of
relay PGC to the BC resistance to bat-
tery and to the negative side of pri-
mary winding and the positive side of
the secondary winding of relay PGC.
This is to grepare the circuit for
releasing PGC after it is operated.
This transfer also removed the circuit
which causes relay PGC to oBerate
towards its back contact. nder this
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condition ground from relay CI1 oper-
gtecd shunts battery thr. resistance
BH end starts to operate relay PGC
on the primary winding, st the same
time the E condenser dischzrges thru
the secondary winding of rclay PG to
cguse 1t fo be slow oreratc, Under
this condition the currert thru the
primary winding of relay FG is tend-
ing to operate 1t while thc conden-
ser discharge current thru its sec-
ondary winding tends to hold it on
its back contact. VWher condenser

E 1s discharged to the point where
the current thru the secondery wind-
Ing is low enough reley PGC will op-
erete on 1ts primary winding. As
soon as relay PGC 1s operated ground
from CI1 relay 1s connected to shunt
resistance BC to reverse the current
in its primary winding. This starts
the release cycle of the PGC reley.
Reley PGl releases when relay PGC
operates, The retarding of the oper-
ate and releese of relay PGC due to
the condenser current gives the
proper pulse timing. Relays PGC and
PGl will continue to operate and re-
lease &8s long as the CI1 and SP re-
lays are operated.

5.0704 Pulse Counting and Steering

The PGl relay opereted oper-
ates the PG2 relay thru relsy CI1
operated. Relay PGl operated end
relay CG2 normal starts the first
pulse eut over the fundamentsl.
first pulse period, with the CI
switch on terminel 7, may be open or
1t may be & light positive pulse,
ground on "FR" lead and high resist-
ance battery on the "FT" lead, de-
pending upon the stations register
key operated. Ground from the CI1
relay operated 1s supplied to the
brushes of arcs 1 and 2 of the CI
switch, thru terminal 7 of each arc
to the stations register key., 1In
case the key depressed is a code re-
quiring a positive pulse in first
period & clrcuit will be closed by
the key from ground thru terminal 7
to operate relay PT. Relays PT and
PR may also be operated as e result
of relay 1-2 being operated by the
station key and when operated in this
wey the PT relay is opersted in the
first pulse period and the PR relasy
In the second pulse period thus caus-
ing a positive pulse to be sent in
the first period and a heavy negative
pulse in the second period. The first
pulse 18 ended when relay PGl is re-
leesed as a result of the PGC relay
operating. The release of relasy PGl
starts the second pulse period of the
stations digit and energizes the CI
Switch magnet. The second pulse
perlod, as shovn by the pulsing chart
on the drawing, can either be a light
or a heavy negative pulse, i.e,, battery

The

on the "FR' lead and ground on the
"FT" lead end, depends upon which
station key 1s operated. The PR re-
lay 1s always operated when a heavy
negative 1s to be sent. When relay
PGC releases the next time, relay-.
PGl operstes and CI switch sterps.

The terminals are strapped stegger
fashion on the CI switch so that if
one of the control relays PT, 1-2 or
>3-4 are opersted, for use in the
pulse period which obtains when the
switch steps they will remain oper-
ated thru the bridging brushes and
terminals. Relay PR however, 1s csr-
ried thru sres 4% snd 5 in such a way
thet the PR can only operste on the
even terminals 1f relesy PG2 i3 nor-
mal and on the odd terminals if PG2
relay 1is operated. This arrangement
1s to prevent the possibility of &
felse heavy negative pulse at the time
the CI switch 1is sampling the digit
ahesd, The third pulse period starts
wvhen the PGl relay operstes and wmay
be an open or & light positive pulse
as in the first pulse period, The CI
switch will step to terminal 8 keep-
ing closed the clircult to the PT re-
lay 1f it is operated., At the end

of the third period relay PGC operates
end releases relay PGl for the fourth
pulse period, and to energize the CI
magnet., The fourth pulse period may
send a light or 2 heavy negative pulse
the seme as period two. At the end
of the fourth period relay PGl.is
agein operated eilowing the CI switch
to step to terminal 9 for the first
pulse period of the thousands digit.
rach digit has four pulse periods and
the CI switch steps at the beginning
of the first ancd third pulse periods
except the flrst period of the first
digit in & trsin of pulses.

5.0705 Heavy Positive Pulse, "S"
Wiring

When the last pulse of the
pulse cheln is sent the CI switch
steps to terminal 17 where ground
from relay CI1 operated thru, the
brush of src 1 CI switch is closed
to opersted relay FPl, Relay FPl
operated, a locks to relay SP oper-
ated, b opens the high resistance
battery used for light negative puls-
€3, ¢ opens the CI magnet energizing
path, end 4 closes the ground thru
back contact of relay PGl used to
step the CI switch, to the winding
of relay FP. The PGl relay operates
to allov the CI switch to step to ter-
minsl 17 and is operated during =
pulse perlod to give an open pulse
before relay FP 1s operated, At the
end of this period relay PGl releases
causing relsy FP to operate. Relay
FP operated, & opens the circuit to
relay PGl, b closes the "FT" lead to
the low resistance battery, ¢ closes
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the "FR" lead to ground on relay PGl
normal, and 4 closes in part & path
to operate relay AV over lead "AV"

in the revertive pulsing, figure 3.
At the end of the pulse period relay
PG2 is released closing ground from
relay CI1 operated, thru relay 3P
operated thru the FP relay operated
over the "AV" lead to operate relay
AV in figure 3. Relay AV operated
in the revertive pulsing figure 3,
vill function to cause ground to be
closed to the "AV" lead to the TL
relay of the connector figure 1 csaus-
ing it to operate. The operation of
the control TL relay causes the STR
relay in the revertive pulsing fig-
ure 3 to release and transfers the
fundamental leads to the supervisory
figure 4, The release of relay STR,
a opens the operate circult of relay
CI causling 1t to release and b re-
leases relay CIl, ¢ closes ground to
the brush of arc 4% CI swlitch to cause
it to return to normal. The transfer
of the "FT" and "FR" leads terminate
the heavy positive pulse., Relsays CI
and CIl relessed restore the pulsing
circuit to normal, Relay CI1 also

& releases relay 5P, b opens the cir-
cuit thru arcs 1 and 2 of the CI
switch used to operate relays PR, PT,
1-2 and 3-4, ¢ opens the operate cir-
cuit of the PG2 and PGS relaysf and
d ‘removes grounds from the "AV' lead.
Relay 3P released, releases relay FPl
and completes restoring the pulsing
¢ircult to normsal,

5.0706 No Heavy Positive "R"
Wiring

In this case relay FPl oper-
ates to close the ground which is
used to operate the FP relay to the
winding of relay AV over lead "AV" in
figure 3. On the release of relay
PGl, the CI switch steps to terminal
17 and closes the circuit to operate
the AV relay. Relay AV locks and
causes the circuilt to restore to nor-
mal as explained above 1ln paragraph -
5.07706.

5.0707 Sender Tandem or Tandem Call
Indicator - Class Xey PCIT
Opersated

In this case the operation of
the PCIT ciass key will operate the
PCIT relay which will cause the CI
swltch to step t 0o terminsl 1, for
three tandem digits or to terminal >
for tvo tandem digits. This c¢circult
is traced from ground on relay CI
normal thru arc 3 brush and terminal
7 thru the PCIT relay thru the CI
switch interrupter contact to the
magnet, causing it to step off ter-
minal 7 which is the direct call in-
dicator start position to terminal 1
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wvith V wiring or terminal 3 with Y

wiring. On tandem calls three extra
sets of pulses, the tandem hundreds
TAN H, tandem tens TAN T, and the
tandem units TAN U, may be sent be-
fore the pulses for the numerical
digits., The circult advances and
releases the same as explained above
for direct call indlcator. 1In a two
digit area where three digits are
used for tandem operatlon, the key
set up of tandem keys should corre-
spond to the diglts that are sent
out by the subscriber's sender to
the tandem call indicator and sender
tandem offices.

5.0708 Ground Period Between Pulses

At the beginning of the first
and third pulse periods if a positive
pulse is not to be sent, PT relay
normsl, ground is connected to the
"FP" lead from relay (GR) normal thru
relay FT normal. This ground 1s main-
tained until relsys PGl and GR oper-
ste which they do in cascade at the
end of the second and fourth pulse
periods. Relay PGl 1in operating
closes ground to the ."FR' lead and
the coobination of the GR normal
ground on the "FT" lead and the
ground on "FR" when relay PGl oper-
ates gives & ground period on both
sides of the fundamental which will
dischsarge the cable and thus prevent
a false operation of the S+ relay in
the call indicator ccntrol circult.
This grcund perlod occurs from the
time springs 1T and 2T or 1B and 2B
of relay PGl make contact until 1 and
2T of relay GR are opened,

5.0709 Overflow on Call Indicator
Test Thru Distant 0ffice
Selector

Relay CI will operate in this
case from ground on arc 3 of the
RS switch in the revertive pulsing
figure 3, thru the DOS key, over
leead "CIG". Relay CG, and relay
OFC will operate in series in this
case as the battery will be re-
verased., Relays CGl and CG2 will also
operate &8s on a regular call indicator
trunk test but relsy OFC being oper-
ated opens the operate ground for
relay CIl. This prevents the CI
pulsing circuit from starting. Relsay
OFC in operating locks to the CI re-
lay operated end operates relay OFX
thru relay CI1 normel, Relay OFX op-
erated, a locks to the CI relay oper-
ated thru relay OFC operated, b closes
ground thru relays OFX normal to start
the "P.C.I." impulser, ¢ closes the
PG2 and PG5 relay operate path, 4
short circults the CG relay windirz
to reduce the resistance of the cir-
cult tn insure operating the distant
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office polar relay and (e) closes the
windings of relays OFY and OFZ to ter-
minals & and 11 respectively of arc 6
CI selector. Under this condition the
condenser timea interrupter functions
to operate ana release the PGC znd
PGl. relays which steps the CI switch
to terminal 9 where relay OFY oper-
ates to open the fundemental to allow
the distant office polar relay and
associeted relays to relecse. The
impulser continues to step the Cl
switch and the OFY relay releases
when the brush leaves terminal § to
close the fundamentasl for trunk clo-
sure. When the CI switch reaches
terminel 11 relay OFZ is operated
thru relay OFX operated. Relay OF2
operated again opens the fundamental,
stops the impulser ana lights the

OFL lamp as an indication of an over-
flow or Telltale of the two-wire
office selector. When the disconnect
key in the connector Fig. 1 is oper-
ated the circuit will function to re-
lease the CI relay which in turn will
release the OFC OFX and OFY relays
ana cause the CI switch to return to
normal.

5.0710 Pulsing Numerical Digits Over
Ten Thousand

1f it is desired, to send
pulses for numbers 10,000 or above,
the 1 Key of the stations row will
be operated. There will never be a
number of 10,000 or over which will
also have a party designation. If
the number desired is not a party
line or a number 10,000 or above then
no key in the station row need be op-
erated. If no key is operated in the
stations row the circuit will function
to send an open in the first and third
periods and a light negative pulse in
the second and fourth periods.

5.0711 Misc. Conditions

Relays PG2 and PG3 are used
to steer the PR and PT relay circuit to
the proper pulse periods.

Relays 1-2, 3-4 and PCI are
used to multiply the circuits from
the numerical register keys to the
PT and PR relays due to the lack of
contacts on certain register keys.

Jack PGC is provided for
making current flow tests and per
cent make break tests of the PGC
relay.

5.08 Testing Multi-frequency Pulsing

Trunks Arranged for WINK Start
Pulsing Signal

5.0801 Prepsration
(A} Two-Vire Trunk

The number to be called is
depressed on the Register Keys in Fig.
2. The reauired TRUNK COMP keys in
Fig. 1 are operated. The required A
OPR COMP keys in Fig. 4 are operated to
compensate up to the operate value of
the trunk A relay. The DPL-GO kev is
normal for the WINK start pulsing sig-
nal. A WINK start pulsing signal is
when the trunk is picked with ON HOOK
called subscriber supervision. The
polarity cf the trunk is then reversed
to OFF HOOK when the sender is picked
and reversed back to ON HOOK polarity
when the sender is ready to receive
pulses. The MF key is operated. The
test circuit test jack the TST1 key
cperated is then patched to the trunk
test Jack, and the busy test is made
as described in par. 5.02 and 5.03.
When the busy test circuit has func-
tioned and the trunk is idle a ground
is put on the ST lead to Figs. 3, 5,

7 and D. When the MF key is operated
it cperates the MF relayv. When the
MF relay operates it (a¥ opens the
"T2" and "RH2" leads to the telephone
circuit, (b) places 1200 ohms in paral-
lel with the input side of the TST re-
peating coil across the "PTY" gnd "PR"
leads from the MF current supply, (c)
closes thru in part the operate path of
the RO relay in Fig. 4, and {d} oper-
ates the MF1l relay. The MFl relay op-
erated, {(a) connects the MF resistance
network to the pulse generator in

Fig. é, (b) removes the 600 ohm ground
from the MF condenser and connects the
MF condenser in parallel with the

PG condenser for MF pulsing, (c)
closes thru the PGA relay operate

path to the P relay in Fig. € for
pulsing, (d) closes the ST lead path
to operate the PON relay in Fig. 8,
and %e) closes thru the path to oper-
ate the TL relay in Fig. 1 when the
PON relay operates. The TL relay op-
erated closes thru the tip and ring
from the test Jjack to the supervisory
relays. The DPL key normal arranges
the supervisory relays to check for a
WINK start pulsing signal. When the
PON relay in Fig. 8 operated it, (a)
closed a ground to operate the TL
relay in Fig. 1, (b) operated the FDP
relay in Fig. 1 to remove the momentary
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open check feature during pulsing,

¢ - closed 8 ground to the pulse
generator to close its 4 snd 7 con-
tacts, PG relay in Fig. 6, 4 -

closed a ground to the MF resistance
network for MF pulsing, e -~ Closed a
ground to operate the FD3 relay,

f - closed a locking ground for the
RO relay in Fig, 4, g - closed a
ground to lock the SU~-1 and RB relaya
in Fig. 4, h -~ closed & ground to

the contacts of the P relay in Fig. 6
for operating the PGA relay during
pulsing, j - provides a ground to
lock the SG relay in Fig. 6. The
FDS relay operated, a - removes the
short circult from around the 2700
ohm MF network resistance to increase
the time of the KP pulse, b - opens
the operate path of the RO relay, ¢ -
closes thru its locking ground to a
paeth to operate the next steering
relay whose reglster key 1s operated,
d - operates the FDS1 reley in Fig. 9,
e - ¢closes thmi a path to start the

pulse generator for delayed closure
time when automatic dial pulsing is
provided,

(B) Four-Wire Trunks

The number to be called 1s depressed
on the register keys in Fig. 2., Operate
TRUNK COMP key 3600, The operation of
any TRUNK COMP key will close the tip
and ring leads between Figs. 1 and 17 sand
thereby satisfy the test circuit, but
this key 1is chosen to check the continu-
ity of all of the trunk compensation
resistors in the test se%. The operation
of A QPR COMP key is not required since
the tip and ring leads are closed
through the normal contacts of these keys,
The DPL key is normal if a WINK start
pulsing signal 1s expected when the trunk
1s selzed as indicated by ON HOOK sub-
scriber supervision, When the tandem
sender 18 selzed the trunk polarity is
reversed giving OFF HOOK, When the sen-
der is ready to receive pulses the trunk
polarity is again reversed to ON HOOK.
Operate the MF snd MFAW keys. The test
circuit test jacks, T and Rl are patched
to the trunk test jacks and the TST1 key
is operated. The operation of key MPAW
operates relay (MF4W) which closes the
sleeve "S" lead of the trunk through
‘for busy test. Relay MF4W closes
battery and ground to 1’ght
lamps T1l, T, Rl and R to indicate
that relays Tl, T, Rl and R respectively,
are normal, Key MF operates relay
MF and key TST1 operates relay TST1,

When the trunk is idle and the busy

test circult has functioned it will
close ground to lead "ST" operating re-
lay CI4W f£o cut in the four-wire trunk,
Leads "T1" and "T" are connected through
the windings of polarized relays provi-
ded for testing leads "T1" (relay TT1)
and "T" (relay TT). These two polarized
relays are connected in series and in re-
verse polarity. Likevise leads "R1l" and
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"R" are connected through polarized re-
lays provided for testing leads "R1l"
(relay TR1) and "R" (relay TR). These
relays are alsc connected in serles

and in reverse polarity, thus enabling
the test circult to make a test of leads
"p1", "P" and "R1" and "R" for continuity,
polarity and cross with battery or ground.

Assume the trunk is free from
trouble and is poled tc give a WIKK
start pulsing signal, Under this assa-
sumption relays TT1l and TRl will operate
vhen relay CI4W operates and extinguish
lamps T1 and Rl. Lamps T and R will
remain lighted, PRettery and ground of
the same polarity &s the trunk circuit
battery and ground 1s closed by the
operation of relays TT1 and TRl to cause
relay SU (Fig. 4) to operate, If the
trunk conductors are reversed relays TT
and TR will operate and operate relay
SUR (Fig. 4) vhich, in turn, will oper-
ate relay RO. The operetion of relay
RO closes ground through interrupter
OFL to lamp OFL to give & flashing
visual signal as an indication that the
trunk is reversed. If the trunk 1s open
lamps T1, T, Rl and R will remasin lighted
If the trunk 1s crossed with battery or
ground the location of the cross will
control the visual signals recelved.

If we assume the trunk 1s free

from trouble and 18 poled to give &
DELAY DIAL start pulsing signal relays

TT and TR willl operate and extinguish
lamps T an¢ R. s Tl and Rl will

remain lighted. Although battery and
ground of the same polarity as the trunk

attery and ground 1s closed by the

operation of relays TT and TR t?is
olarity 1is reversed by'key'R§1 wvhich

s opereted when the DEIAY DIAL start
puls signal is expected) to cause the

test circuit to function as described
above for the WINK start pulsing signal.
In other respects the circult operetes

88 described above under Paregraph (A)
for two-wire trunks, |

5.0302 Polarity Test

When the TL relaih;n.Fig. 1
operates it closes thru the tip and
ring from the test jack for two-wire
trunks as follows - tip of the test jack,
thru the VM1l relasy normsl, thru the

Sl
key normel, thru the TIKl relay normal
thru TST1 relay operated, thru the TRURK
COMP keys operated, thru the TL re-

lay opereted, thru the FDP relay op-
erated, thru the Rt relay normsl,
thru the T3T repeat coll, over T
lead to supervisory test figure 4,
thru the A RY OPR COMP keys thru
the SU and SUR relays polar super-
visory relays, over the R lead to
Fig. 1, thru the TST repeat colil,
thru the R: relasy normal, thru the
FDP relay operated, thru the TL relay
opersted, thru TRURK COMP keys oper-
ated, thru the TST1 relay operated,
thru the TIK1 relay normal, thru the
RS1 key normal, thru the VMl relay
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normal, to the ring of the test jack.
This path is traced the same for four-
wire trunks except that test jack Tl

is not used. The operation of relay
CI4W closes the test circuit thru to

the test et T and R jacks which are
patched to jacks T and R on the test

and make busy frame, The polar relays
SU and SUR are arranged reverse to esch
other. When the supervisory relays are
connected across the tip and ring of the
trunk, should the trunk be poled for OFF-
HOOK supervision the SUR relay will
oprerate a3 &an indication that the trunk.
is reversed., The SUR operated will
operate the RO relay thru the normsal
contacts of the SUl. The RO relsy
operated, 8 - will close thru the OFL
interrupter to flash the OFL lamp, b -
will close a ground to the No. 5 crossbar
interrupter circuit if 1t is provided,

c - Wwill close thru a ground from the
'PoN relay contacts to the midpoint of
the pulse generator in Fig. 6 to prevent
it from pulsing, 4@ - locks to & ground
on the PON relsy, e - removes the ground
from the MF key to release the MF relay
which in turn releases the MFl relay,
and f - opens a circuit for operating
the SG relay in Fig., 6 when automatic
dizal pulsing is provided.

5.0803 Trunk Test and Start Pulsing

When the polar supervisory
relays SU and SUR are connected
across the tip end ring of the trunk
and thz trunk 1s poled ON HOQK the 3U
relasy will operste. The SU relay
operates the 3U-1 relay, The SUl re-
lay operated, & - closes a path from
the SUR relay for operating the RB
relay, b - opens the operate path of
the RO relay, locks itself to a
ground on the PON relay, ¢ - closes
in part s path to operate the SG for
sterting the pulse generator. When
the terminating circuits have func-
tioned and the sender is picked the
polarity of the trunk is reversed to
OFF HOOK., This polarity vill release
the SU relay and operate the SUR
relay. The SUR relay will operate
the RB relay. The RB relay operated,
a - locks thru mske before break con-
tacts, to a ground on the PON relay,
b - opens in part a path for the RO
relay operation, ¢ - closes in part a
peth to operate the SG relay in Fig. 6,
d - opens the operate path of the SUl
relay, and e - closes in part a path
for operating the steering relays.
When the MF receiver is ready to re-
celve MF pulses in the terminating
office 1t signals the terminating
sender which in turn reverses the
polarity to the originating end as a
signal that MF pulses may be sent out.
This reversal 1is to ON HOOK and causes
the SUR relsay to release and the SU
relay to reonerate, The SU relay op-
erate will c.9se thru a ground from

1ts 5 contact thru the 2 contact,

thru the DPL and GO relays normal,
thru the operated SU-1 and RB relays,
thru the PS relay normal, thru the DT
key normal if it 1is provided to op-
erate the SG reley. The S5G relasy op-
erated, a - locks to a ground on the
PON relay, thru W relay normsl when
provided and thru the RO relay normal,
b - closes a ground to start the No. 5
Crossbar Interrupter circuit when it
is provided, ¢ - closes thru the SDR
Interrupter to flash SPR lamp, d -~
closes thrmu a ground from the DP re-
lay thru W relay normal to operate
the BD relay 1in Filg. 1 when automatic
DP 1s provided, and e - removes the
ground from the midpolint of the pulse
generator to start it pulsing.

5.0804 Pulsing and Steering

The steering reluys TAN H,
TAN T, AN U, TH, H, T, U and STA re-
lays in Fig, 8 control the steering
of the pulses for the digits. Steer-
lng relay FDS controls the sending of
the KP pulse for MF pulsing, The
steering relay SST controls the send-
ing of the ST pulse for MF pulsing.
The pulse stop PS relay operates at
the end of a train of pulses to stop
the pulses, The pulse generator in
Fig. 6 is used both for MF pulsing
eand automatic DP pulsing. The pulse
generator circult consists of a tim-
ing relay PG, the pulsing relay P and
& checking relay CKP to work with
netwvorks of resistances, in Flg. 7
for MF pulsing, in Figures 10 and 11
for DP pulsing. The PG 1s a non-
blased polarized relay and the wind-
ings of the P and CKP relays are con-
nected in series with its primary
winding. When the PON relay in Fig. 8
operates it provides a ground to the
resistance network connected to the
pulse generator circuit, The MF net-
vork will be connected wvhen the MFl
relay 1is operated; the LPD and IRD
network wvhen the LPD or LRD relay 1is
operated; the BGD network when the
BGD relsy 1s operated., Each network
forms a voltage divider with its in-
termediate point being connected thrm
operated contacts of the MF circuit
or DP circuit relays, thru wvindings
of the P and CEKP relays to the No. 2
termine]l of the primary winding of the
PG relay. This same ground is comnec-
ted to one side of the condensers MF
and PG to the armature of the PG re-
lay. When D? pulsing is used only
the PG condenser 18 connected., When
MF pulsing 1s used the MF condenser
i1s connected 1in parallel with the PG
condenser thru the operated contacts
of the MF1l relay in Fig. 7. The
ground from the PON is also closed
thru the aormal contacts of the SG
relay, operated contacts of the P3
and RO relays to the 5 terminal of the
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FG relay and the 3 contact of the PG
relay also to the 300 ohm battery.

The 1, 3 and 5 terminals of the PG
relay are strapped together. When

the PON relay operates and puts the
ground on, current will flow in the
rrimary winding to cause the PG relay
to close its 4 and 7 contacts and this
,ame current flowing thru the P and
,KP relays will cause them to operate
and close their 2 and 5 contacts.

When the ground is removed from the
midpoint ot the PG relay (1, 3 & 5
terminals) by the operation of the 5G
relay, allowing the 300 ohm battery

to become eftfective, the current in
the primary winding of the PG relay
will be reversed and tend to operate
the armature towards the 3 contact of
the PG relay. The condensers will
start to charge at the same time the
ground is removed from the 1 terminal
ot the PG relay. Initially the charging
current makes the secondary winding
the more powerful, holding the arma-
ture on the 4 contact but as the charge
builds up on the condensers the cur-
rent thru the secondary winding di=-
minishes and consequently its magnetic
eftect diminishes until the primary
winding becomes more effective and

the armature operates to the 3 contact.
This causes the ground to the armature
to be connected thru the 3 contact to
the 300 ohm battery. The currents

in both windings again reverse and
.cause the armature to move to the kL
contact after a delay due to the con-
denser discharge current in the second-
ary winding. This action on the PG
relay continues as long as the ground
to the 1, 3, and 5 terminals of the

PG is removed. The P and CKP relays
follow the PG relay primary winding
current reversals and thus generate
pulses. The pulse generator generates
approximately 60 millisecond pulses
with the MF network except the KP
pulse which is about 100 milliseconds
due to a 2700 ohm resistance being
connected into the M¥ network when the
FDS relay is operated. When the LPD &
LKD network or when the BGD network

is connected to the pilse generator,
the pulse generator pulses 10 p.p.s.

‘When the SU relay operates the
second time for the WINK start pulsing
signal it operates the SG relay. The
SG relay operated, a - removes the
ground trom the midpoint ot the pulse
generator PG relay and PG relay starts
to time the pulses, b - closes a path
to flash the SDH lamp, ¢ - operates
the BD relay, d - supplies a ground to
the No. 5 crossbar interrupter circuit
when it is provided and e closes in
part a path to operate the RO relay
{f the trunk should be reversed after
pulsing has started. The P relay, a
slave relay of the pulse generator PG
relay which has been on its front
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contacts, moves to the back contact when
the ground is taken off the mid-

point o1t the PG relay. This closes
thru a path tc operate the PGA relay
which in turn operates the FDS1 relay
to send the KP pulse frequencies to
the terminating sender and at the same
time it operates the next steering re-
lay. The operate path of the next
steering is ground from t he operated
PON relay, thru the normal steering
relays, thru the locking contact of

- the FDS relay, over ASKR lead, to Fig.

L4, thru the operated RB relay, over
ASR lead to Fig. 7, thru the operated
contacts of the PGA relay, over ASR
lead to Fig. 8, thru operated contacts
of the FDS relay, thru the normal con-
tacts ot SK- relays (the SK- relay will
be normal if the register key is not
depressed), thru the operated contacts
of the SK- relays (the SK- relay will
be operated for the register key de-
pressed) thru the steering relay to
battery. When the PG has tired for
the KP pulse it moves towards its
tront contact and the P relay oper=-
ates. The P relay operated will re-
lease the PGA relay and cause the

FDS relay to release. When the P
relay again releases it operates the
PGA relay which operates one ot the

CO to C9 pulse relays (Fig. 9) de~
pending on which register key is
operated. The circuit to operate

the U= relay is ground from the op-
erated contacts ot the PGA relay

over PU lead to Fig. 6, thru the op-
erated SG relay, over PC lead to

Fig. 8, thru the normal FDS relay,
thru any steering relay that is nor-
mal, thru the operated steering re-
lay, thru the operated register key
to the C- relay for the key depressed,
thru the C- relay to battery. The CO
to C9 pulsee relay that operates closes
thru the frequencies for its number to
the terminating sender. The PGA oper-
ates and releases, operating a pulse
relay for each digit depressed and ad-
vancing the steering circuit until the
operation of the SST relay in the
steering circuit when the ST pulse
will ba sent out to the terminating
sender. When the ST pulse has been
sent out and the PS relay operates,

a ground will be put on the midpoint
of the PG relay to stop its pulsing,

a ground will keep the SDR lamp
lighted steadily, the MF relay will
release in turn releasing the MFl1
relay and the TSUP lamp will be

closed thru to the SU relay contacts
for flashing.

5.0805 Reorder During MF Pulsing

Should the MF terminating

sender go to reorder before the U
steering relay operates during puls-
ing it will reverse the polarity of
the trunk and release the SU relay
and operate the SUR relay. If a
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four-wire trunk is under test this
reversal is repeated by relays TT1l and
TRl or TT and TR. Otherwise the
circult operaticn remains unchanged.
The SUR relay operating will operate
the RO relay. The circuit to operate
the RO is ground from the SUR relay
operated, thru the DPL relay normal,
thru the GO relay normal, RO lead

to Fig. 7, thru the MF relay oper-
ated, over RO lead to Fig. 6 thru

the SG relay operated over RO lead

to Fig. 8 thru U and STA relays normal,
over ROP lead to Fig. 4, thru RO relay
winding to battery. The RO relay oper-
ated, a - closes a ground from the PON
relay to the midpoint of the pulse
generator to stop pulsing, b - closes a
path from the OFL interrupter to flash
the OFL lamp, ¢ - closes a ground to
the No, 5 crossbar interrupter circuit
when it 1s provided, d - locks to a
ground on the PON contacts operated,

e - releases the MF relay in Fig. 7
and f - opens the SG relay locking
path.

5.0806 Connection to Telephone
Circuit

When all the digits have been
pulsed for the call and it is desired
to connect to the telephone circuit
for talking or listening the TTLK key
is operated. Should it be desired
to hold a completed call on one cord
and send another call on the other
cord the first call may be held by
operating the associated TILKl or TLK2
key of the cord with the completed
call. The operated key will operate
its associated relay to close a polar
relay bridge across the T and R,

5.0807 Ringing

The test circuit is arranged
80 that continuous machine ringing
may be applied to the trunk by oper-
ating the R+ key or Simplex Ringing
may be applied by the operation of
the SX key.

5.0808 Disconnection and Repeat
Test

The call may be disconnected
by releasing the various keys oper-
ated for the call and then operating
the DISC 1. To make a repeat test
on a cord the DISC 1 or DISC 2 key
is operated until the ON1 or ON2
lamp is extinguished and then the
disconnect key is released., The cir-
cuit will then function as previously
described. |

| will operate.,

5.09 Testing MF Pulsing Trunks
Arranged for DELAY DIAL Start
Pulsing Signal

5.0901 Preparation

The preparation for testing MF
pulsing trunks arranged for DELAY DIAL
start pulsing signal is the same as
described in par. 5.0801 for WINK start
pulsing signal except that the DPL key
is operated., The DELAY DIAL signal is
where the trunk is picked OFF-HOOK
called subscriber supervision. The
trunk circuit functions the terminat-
ing circuits to pick a terminating
sender which awaits a signal from the
MF receiver that it is ready to re- |
ceive pulses, When the sender receives
the signal that the MF receiver is
ready it reverses the battery and
ground to the originating end as a GO
signal.

5.0902 Polarity Test

The polarity test of the trunk
is made the same as described in
par. 5.0802, With the DELAY DIAL
start. pulsing signal however the
operation on the DPL key arranges
the circuit to operate the SUR relay
if the, trunk is poled ON-HOOK when
picked. The SUR relay operated per-
forms the same functions as described
in par. 5-0802:

5.0903 Trunk Test and Start Pulsing

When the polar supervisory
relays SU and SUR are connected across
the tip and ring of the trunk and the
trunk is poled OFF-HOOK with the DPL
key operated for DELAY DIAL start
pulsing signal the SU relay will oper-
ate., The SU relay will operate the
SUl relay. The SUl relay will perform
the same functions as described in
par. 5.0803. When the terminating end
is ready to receive MF pulses the po-
larity of the trunk will be reversed.
When the polarity is reversed the SU
relay will release and the SUR relay
The SUR relay operated
operates the RB relay which, a - lock
t its make before break contacts,

b - opens in the RO relay path,

¢ - closes in the path to operate the
SG relay in Fig. 6, d - opens the
operate path of the SU-1 relay and

@ - closes in a path for operating
the steering relays. The SG relay in
Fig. 6 operates from ground on the
operated SUR relay contacts, thru the
DPL relay operated, thru the SU-l

relay operated, thru the RB relay
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operated, over SG lead to Fig. 8,
thru the PS relay normal, over SG
lead to Fig. 10 if it is provided,
thru the DT key normal, over SGO
lead to Fig. 6, thru the SG relay
winding to battery. The SG relay
operated will perform the same funce
tions as described in par. 5.0803,

2.0904 Pulsing and Steering

Same as described in ]
par. 5.0804 with the exception that
the SUR relay operates the SG relay
in Fig. 6 to start pulsing.

50905 Reorder During MF Pulsing

Should the MF terminating
sender go to reorder before the U
steering relay operates during puls-
ing it will reverse the polarity of
the trunk and release the SUR relay
and operate the SU relay. If a four-

wire trunk is under test this reversal

ia repeated by relays TT1l and TRl or
TT and TR. Otherwise the circuit
operation remains unchanged. The SU
relay will close a ground to operate
the RO relay thru the DPL relay op-
erated, over the RO lead to Fig. 7,
thru the MF relay operated, over RO
lead to Fig. 6, thru the SG relay
ogerated, over the RO lead to Fig. 8
thru U and STA relays normal, over
ROP lead to Fig. 4, thru RO relay
winding to battery. The functions
of the RO relay are the same as de-
scribed in Par. 5-0805.

5.0906 Connection to Telephone
Circuit

These functions are the same
as described in par. 5.0806.

These functions are the same
a8 described in par. 5.0807.

5.0908 Disconnection and Repeat
Test

\
The functions are the same
as described in par. 5.0809.

2.10 Testing Dial Pulsing Trunk Arrang

ed for GO START PULSING SIGNAL
5.1001 Preparation

When testing trunks which
require step-by-step loop dial pulses
to prime the terminating end, this
circult is arranged to send step-by-
step loop dial pulses, step-by-step
loop resistance pulses and step-by-
step battery and ground loop pulses,
The LPD key in Fig. 10 is operated
for loop dial pulses, LRD key in Fig,
10 is operated for loop resistance

Page 28

pulses or the BGD key in Fig. 11 is
operated for battery and ground loop
pulses, The GO key is operated for
the GO start pulsing signal. The S-G0
key operated provides means for ab-
sorbing a STOP-GO signal after pulsing
has started. The number to be called
is depressed on the Register Keys in
Fig. 2, The required TRUNK COMP keys
in Fig. 1 and the required A OPR COMP
keys in Fig. 4 are operated. The DP
key in Fig. 10 is operated. The test
circult test jack is then patched to
the trunk test jack, the TST1l key oper-
ated and the busy test is made as de-
scribed in par., 5.02 or 5.03. When the
busy test circuit has functioned as
described in par. 5.02 or par. 5.03
and the trunk is idle a ground is put
on the ST lead to Fig. 10. When the
LPD key is-operated it operates the
LPD relay. The LPD relay operated,
@& - closes thru the LPD and LRD resis-
tance network to the pulse generator
in Fig. 6 for pulsing step-by-ste
loop pulses, b - closes thru the
contact protection to protect the
gulaing contacts of the P relay in

ig. 6 and ¢ - closes thru the pulsing
contacts of the P relay into the T and
R. When the LRD key is operated it
operates the LRD relay. The LRD relay
operated, a = closes thru the LPD and
LRD resistance network to the pulse
generator in Fig. 6 for pulsing step-
by-step loop resistance pulses, b -
closes thru the 1481 ohms resistance
into the R lead and ¢ -~ closes thru
the LRD contact protection to pro-
tect the pulsing contacts of the P
relay. en the BGD key is operated
it operates the BGD relay. e BGD

- relay operated, a - closes thru the

BGD resistance network to the pulse
generator in Fig. 6 for pulsing step-
by-step loop battery and ground puls-
es and b - closes the PLS relay thru
the 2 and 5 contacts of the P relay
operated to a ground on the BGD relay
operated, The PLS relay operated,

a = closes thru the short circuit
bridge thru the ON relay contacts
across the Tip and Ring, and opens
the operate path of the ON relay.
When the GO key is operated it oper-
ates the GO relay. The GO relay op-
erated, a - operates the SU-1 relay
b - closes a path to operate the RO
relay if the SU relay operates and

¢ - closes a path to operate the RB
relay when the SUR relay operates.
The TST1 key operates the relay
and closes a ground to operate the
BHl relay in the busy test circuit.
The TST1l relay operated, a - closes
thru the Tip and Ring to the test
circuit and b - closes thru the ST
lead from the busy test circuit.

When the DP key is operated it oper-
ates the DP relay. e DP relay
operated, a - operates the DP1l relay,
b = closes thru the ST lead froa
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Fig. 1, to Fig. 8 for operating the
PON relay ¢ - opens the T and R lead
from Fig. 1 and closes thru the
pulsing contacts for loop pulsing,
d - closes thru a path for operating
the SG relay in Fig. 6 for pulsing
delayed closure time and e - closes
a circuit to omit the SST steering
relay. The S-GO key operated connec-
ted the SKland SK2 relays in the cir-
cuit to absorb a STOP-GO signal after
pulsing has started.  The DPl relay
operated, a - provides grounds to the
LﬁD, LRD and BGD keys to operate their
respective relays, b - closes a ground
thru the W relay normal to operate the
BD relay in Fig. 1, ¢ - closes locking
ground to the SK1 and SKZ2 relays,
d -~ closes ground to the pulse genera-
tor in Fig. 6 e - closes off normal
ground to the pulsing relays. When
the busy test circuit has functioned
and the trunk becomes idle a ground
is put on the ST lead. The ground on
the ST lead will operate the PON’relay
in Fig. 8. The PON relay operated,
a -~ operates the FDP relay in Fig. "1
to remove the momentary open check
feature during pulsing, b - closed a
ground to the pulse generator circuit
to operate the PG relay in its release
direction closing the L and 7 con-
tacts, ¢ - closed a ground to oper=-
ate the FLS relay, d - closed a
ground for locking the RO, SU~-1, RB
and SG relays, and e =- provides
ground to operate the SG relay thru
the FDS relay operated for pulsing
the delayed closure time, e FDS
relay operated, a - opens the path
to operate the RO relay, b - closes
its locking ground for operating the
next steering relay, ¢ - closes thru-
th to operate the SG relay for
de ayed closura time, 4 - closes a
path to operate the FDS1 relay. The
FuSl relay operated controls the de-
layed closure time. The delayed
closure time is provided to allow
time for the trunk circuit to restore
to normal from the previous call.
When delayed closure time has been
completed the circuit goes into ine-
terdigital time and stops during this
period to wait for the start pulsing
signal from the terminating end.
Trunks are arranged for GO start
pulsing signal when they transmit a
start pulsing signal to the test cir-
cuit immediately upon seizure, When
the test circuit receives the proper
start pulsing signal it completes
interdigital time and pulses the
first digit. Each successive digit
Eulsed for the keys depressed,
timing for interdigital time
betueen digits. When the S-GO key
is operated the test circuit will
accept one reversal of polarity from

‘the terminating end.

Should a sec-
ond reversal be received the OFL

‘lamp will flash. When the S-GO is

normal the circuit is arranged to
operate the RO relay and flash the
OFL lamp should the terminating end
reverse the polarity of the trunk
after pulsing has started.

51002 Delayed Closure Time

When the FDS relay operates
it closes a path to operate the SG
relay to start delayed closure time.
The path to operate the SG relay is
ground from the PON relay operated,
over the DCT lead to Fig. 4, thru
the RO relay normal, over the DCT
lead to Fig. 10, thru the W relay |
normal, over the DCT lead to Fig. 8,
thru the FDS relay operated, over
DCT1 lead to Fig. 10, thru the DP
relay operated, over "SGO lead to
Fig. 6 thru SG relay winding to bat-
tery. "The SG relay removes the
ground from the midpoint of the pulse
generator PG relay which causes it to
start pulsing. Although the P relay
will operate and relcase, since the
TL relay in Fig. 1 is not operated,
no dial pulses will be sent out on
the T and R. The CKP relay will oper-
ate and release control relays for the
delayed closure timé counting the pulse
on the LC, LD and LE, and Pl to P5 re-
lays. When the P5 relay operates the
ground from the FDS relay operated is.
extended to the SPl relay winding.
The SPl relay does not operate at this
time as a ground from the 3 contact of
the CKP relay is connected to the outer
winding. When the CKP relay operates
it removes ground from its 3 contacts
and the SP1l relay operates,

51003 Trunk Test and Completion of
Timing

When the SPl relay operates
it will, a - prepare a circuit for
Operating the SP2 relay, b - close a
circuit to operate, the W relay and
hold Z relay non-operate, ¢ - oper-
ate the TL relay in Fig. 1 and d -
closes a short circuit around the P
relay contacts. The W relay operat-
ing will a - hold operated thru'wn
relay pormal contacts, b - close
thru a path for advancing the steer-
ing relays when the Z relay operates,
¢ - close an additional short circuit
around the P relay contacts, d = re-
lease the BD relay to remove the short
circuit from around the repeat coil
and the polar supervisory relays
e - open the operate path of the ’sG
relay thru the FDS relay to release
the SG-relay and stop the pulse gener-
ator, and f - close the path from the
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sufervisory rela! contacts to the RO
relay (the RO will operate if a rever-
sal is encountered when the W relay
is operated). When the TL relay op-
erates it closes thru the T & R from
the trunk to the test circuit, The
polar supervisory relays are now in
series with the trunk A relay for
trunk test, This circuit is Tip of
the test jack, thru VMl relay nor-
mal, RSl key normal, TLKl and TST1
relays normal, thru TRUNK COMP Kkeys
operated, TL relay operated, FDP
relay operated, over T lead to Fig.
10, thru DP relay operated, thru LPD,
LRD or BGD relays operated, over PA
lead to Fig. 6, thru operated P relay
contacts, over PO lead to Fig. 10,
thru LPD, LRD or BGD relays operated,
thru the DP relay operated over Tl
lead to Fig. 1, thru Rt reclay nor-
mal, thru repeat coil TST, over T
lead to Fig. 4, thru A RY OPR COMP
keys operated, thru the polar super-
visory SU and SUR relays, over R
lead to Fig. 1, thru TST repeat coil,
thru Rt relay normal, thru FDP and

TL relays operated, thru TRUNK COMP
keys operated, thru TST1 and TLK1l
relays operated, thru RSl key normal,
thru VM1 relay operated to Ring of
test Jjack. Since the GO key is op-
erated the start pulsing signal will
be the operation of the SUR relay.
The SUR relay operated will close a
ground to operate the SG relay, thru
relays DPL normal, GO operated, SUl
operated, RB operated, PS normal and
DT key normal., When testing trunks
with dial tone and GO start of pulsing
signal, the DT key is operated, before
the TST1 key, at the start of test,
This key opens the circuit to the SG
relay to prevent the completion of
delay loop closure timing, When dial
tone is heard, using the associated
telephone circuit, the DT key is re-
stored to normal to permit the SG
relay to operate, The SG relay will
remove the ground from the midpoint
of the pulse generator PG relay and
start to complete the delayed closure
time which goes into interdigital
time. The release of the CKP relay
operates the SP2 relay thru the oper-
ated contacts of the Sp2 relag; The
SP2 relay operated will, a - hold the
SPl relay operated to the ground on
the CKP relay contacts, b - release
the operated counting relays ILC to

LE and Pl to P5. When the CKP relay
again operates to remove the ground
from its 3 contact the SPl and SP2
relays release, The release of the
SP1l relay causes the Z relay to opere
ate. The Z relay operated will, a -
close thru a path for the WR to operate
when the SPl relay will again operate
during interdigital time, b - close
thru a ground to operate the SPl relay
when the P} relay operates to stop
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interdigital time, ¢ - closes a circuit
Lo operate the next steering, and d -
release the FDS1 relay. When the CKP
has operated and released to count

the number of pulses for the intere
digital time on the LC to LE and P1

to P3 relays the SPl relay operates
when the CKP is operated after the P3
is operated. The SPl operated will
close a circuit thru the Z relay oper-
ated to operate the WR relay. The WR
relay will cause the W relay to release
and provides an additional locking
ground for the SG relay. The W relay
released will provide a locking ground
for the SG relay and close a path to
operate the BD relay and release (FDS)
relay. The BD relay operated will
short circuit the polar supervisory
relays SU and SUR also the repeat coil.
The next release of the CKP relay will-
operate the SP2 relay which will re-
lease the operated counting relays and
hold the SP2 operated to the ground on
the CKP contacts. When the CKP operates
the SPl and SP2 relays will release. The
SP1 relay releasing will release the

WR and Z relays. The Z relay released
will close a ground thru the operated
steering relay, and operated register

.key to operate one of the 0 to 9 relays.

The O to 9 relay operated will close
thru a ground to the Pl to P6 relays
to stop the pulsing when the proper

‘number of pulses have been sent for

the digit depressed. The WR relay
released will remove a locking ground
to the SG relay,

51004 Pulsing

When the SPl relay releases
it also removes the short circuit
around the P relay contacts which are
operated at this time, With the P re-
lay operated the T is closed thru to
the and the BD relay operated short
circuits the repeat coil and the polar
supervisory relay SU and SUR for puls-
ing of the digits causing the polar re-
la{ operated to release, When the PG
relay reverses the current the P and
CKP relays will open their 2 and 5 con-
tacts. The P relay opens the loop for
the first open period of the digit and
the CKP contact functions the counting
relays, The PG relay will continue to
pulse, reversing the current until the
combination of P~ relays is reached
which connects the ground from the 0 to
9 relay operated thru the P- relays to
the inner winding of the SPl reslay. The
ground from the CKP relay contacts will
prevent the SPl relay operating. V¥when
the CKP ogfratea to its 2 contacts and
removes the ground from its 3 contact
the SPl relay will operate. The SPl
operated will cause the W relay to
operate, Both the SPl and the W re-
lay will short circuit the contacts
of the P relay to prevent further
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pulsing of this felay from being effec-

tive on the loop. The W relay will
also release the BD relay which will
remove the short circuit from the re-
peat coil and the polar supervisory
relays will check the polarity of the
trunk during the period that the W re-

lay is operated. The SPl relay initial-

ly closes the short circuit around the
P relay contacts at the beginning of
the interdigital interval and opens it
at the end of the interdigital inter-
val, while the W relay maintains the
closure when the SPl releases during

the interdigital interval, The P relay

operates to its 2 contact with the CKP
relay and recloses the loop for the

last pulse of the digit. Since the WR
relay is normal and the W relay is op-
erated the locking grounds for the 3G
relay will be removed and the SG relay
will release since tha polar supervi-

sory relay will be normal, When the BD

relay removes the short circuit from
around the polar relays they are again
in the T and R circuit and if the
proper polarity is still on the trunk
the polar supervisory relay will oper-~
ate and reoperate the SG relay. The
SG relay operated will remove the
ground from the midpoint of the PG
relay and cause it to start pulsing
again, The PG will pulse the inter-
digital time to completion as pre-
viously described in par, 5.1003 and
then pulse out the next train of puls-
es for the next digit under control of
the CKP and P relay as previously de-
scribed. When all the digits have
been pulsed and the steering relay PS
is operated it will, a - release the
FDP relay in Fig. 1 and close thru the
momentary open check, b = release the
DP relay in Fig. 10, ¢ -~ close thru
the TSUP lamp for supervision, d -
close thru a ground to keep tﬁe SDR
lamp lighted steadily, e - put a
ground to the midpoint of the pulse
generator to stop it from pulsing

and £ - open the operate path of the
SG relay. The DP relay released, a -
releases the DPl relay, b - opens the
ST lead from Fig. 1, ¢ - removes the
pulsing contacts from the fundamental
circuit, d - closes thru the STA and
SST steering relays back to operate
after the U digit operates and e -
opens the path to operate the SG relay
for delayed closure time. The DPl re-
lay released, a - releases the LPD,
LRD or BGD relay, b - releases the BD
relay, ¢ - removes the ground to the

.~ contacts of the CKP relay in Fig. 6 for

operating the pulsing relays, d - re-
leases the pulsing relays locked oper-
ated, and e - opens the path of the

pulse generator PG, P and CKP relays to

the LPD and LRD or BGD resistance net-
work. The BD relay released removes
the short circuit from around the re-
peat coll and the polar supervisory

relays. The LPD, LRD or BGD relay
released opens the pulsing path, and
disconnects the LPFD and LRD or BGD
resistance network from the pulse
generator.

5.1005 Polarity Check of Trunk After
Delayed Closure Time

When the test circuit has com-
pleted delayed closure time and goes
into the interdigital timing period,
the pulse generator stops pulsing and
the polar supervisory releys are cone
nected into the fundamental circuit
to make a polarity check of the trunk,
Should the trunk be OFF HOOK with the
GO relay operated the SU relay will
operate and in turn operating the RO
relay. The RO relay operated willl
perform the same functions as de-
scribed in par. 5.0802 except that
the DP relay will be released instead
of the MF,

5.1006 Polarity Check of Trunk =
During Interdigital Time
AFTER PULSING HAS STARTED

When pulsing has started and
the BD relay releases during inter-
digital time to remove the short cire-
cuit from around the TST repeat coil
and the polar supervisory relay a
check is made of the polarity of the
trunk. An OFF HOOK polarity of the
trunk will operate the 3SU relay. With
the S-GO key normal, the SU reiay
will close a ground to operate the RO
relay to flash the OFL lamp and per=
form the functions described in par.
5.0802 except that the DP relay will
be released instead of the MF relay;
with the S-GO key operated, the SU
relay operated will operate the SKl
which lights the OFL lamp., When the
trunk is reversed to ON HOOK the SK2
relay will operate, the SU relay will
release and the SUR relay will oper-
ate, The SUR relay operate will close
a ground to operate the SG relay to |
continue interdigital and pulse out
the rest of the digits, Should another
OFF HOOK condition be encountered be-
fore the U steering relay is operated
the SU relay will operate to close a
ground to operate the RO relay and
flash the OFL lamp,

5.1007 Connection to Telephone Cir-
cuit

These functions are the same
as described in par. 5.0806. |

These functions are the same
as described in par. 5.0807.
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5.1009 Momentary Open Check

These functions are the same
as described in par. 5.0808,

51010 Disconnection and Repeat Test

These functions are the same
as described in par. 5.0809.

5.11 Testing Dial Pulsing Trunks
Arranged for DELAY DIAL Start

Pulsing Signal
5.1101 Preparation

The preparation will be the
same a8 described in par. 5.1001 ex-
cept that the DPL key will be oper-
ated instead of the GO Key for the
DELAY DIAL start pulsing signal. The
DPL key operated operates the DPL re-
lay. The DPL relay operated, a -
closes a path to operate the SU=-1
relay when the SU relay operates,

b - closes & path to operate the RO
relay if the SU relay operates after
pulsing has started and ¢ - closes a
path to operate the TSUP lamp when the
3landd5 contacts of the SU relay are
closeq,

51102 Delayed Closure Time

The circuit functions the same
a8 described in par. 5.1002,

51103 Trunk Test and Completion of
Timing

The circuit functions the same
as described in par. 5.1003 except
that with the DPL relay operated, the

SUR relay operated will close a ground

to operate the SG relay to complete
timing,

5.1104 Pulsing

The circuit functions the same
as described in par. 5.1004.

51105 Polarity Check of Trunk After
Delayed Closure Time

The circuit functions the
same as described in par. 5.1005 ex-
cept that the DPL key is operated for
DELAY DIAL. The DPL key operated the
DPL relay. The DPL relay operated ar-
ranges the polar supervisory relays
80 that 1if the trunk is ON BOOK after
delayed closure time the SUR relay
will operate and in turn operate the
RO relay to flash the OFL lamp. The
RO relay operated will perform the
same functions as outlined in par.
5.0802 except that the DP relay will
be released instead of the MF relay.
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541106 Polarity Check of Trunk -
During Interdigital Time
After Pulsing has Started

The circuit will function the
same as described in par. 5.1006.

51107 Connection to Telephone Cir-
cuit

The circuit will function the
same as described in par. 5.0806.

5.1108 Ringing

The circuit will function the
same as described in per. 5,08077.

5.1109 Disconnection and Repeat Test

The circuit will function the
same as described in par. 5.0909,

212 Testing Dial Pulsing Trunks
Arranged for WINK Start Pulsing

Signal
51201 The preparation will be the

same as descridbed in par. 51001

except that the GO and DPL keys will
be normal. The GO and DPL keys nor-
mal arrange the polar supervisory
relays SU and SUR {or a WINK start
pulsing signal.

51202 Delayed Closure Time

The circuit functions the
same as describdbed in par. 51002,

5.1203 Trunk Test and Conpletion
- of Timing

The circuit functions the
same as described in par. 5.1003
except that with the GO and DPL re-
lays normal when the SU relay oper-
ates the second time for the WINK
start pulsing signal it will close
a ground to operate the SG relay to
complete the timing and start puls-
ing the digits, |

5-120& Pulsing

The circuit functions the
same a8 described in par. 5.1004.

5.1205 Polarity Check of Trunk
After Delayed Closure Time

The circuit functions the
same as described in par. 5.1005
except the GO and DPL relays normal
arrange the polar supervisory relays
so that if the trunk is OFF HOOK
after delayed closure time the SU
relay will operate and in turn oper-
ate the RO relay to flash the OFL
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lamp. The RO relay operated will per-
form the same functions as described
in par. 5.0802 except that the DP re-
lay will be released instead of the MF
relay. | T

5.1206 Polarity Checkicf Trunk -
During Interdigital Time
After Pulsing has Started

The circuit will function the
same as described in par. 5.1006 except
that if the trunk is OFF HOOK during
interdigital time the SUR relay will
operate. The SUR relay operated will
operate the RO relay.

5.1207 Connection to Telephone
Circuit

| The circuit functions the
same as described in par. 5.0806.

5.1208 Ringing

The circuit functions the same
as described in par. 5.0807.

5.1209 Disconnection and Repeat
Test

The circuit functions the same
as described in par. 5.0809.

5.13 Talking and Monitoring

5.131 The T TLK (test talk) key should,
*in general, be used for talking
and monitoring following any of the
dial or pulsing calls. 1t is not
necessary to release this key between
calls. If it is desired to establish
a talking connection to a distant
point using one of the test cords for
close supervision in finding a trouble
in a trunk under test, a connection
may be established by using the direct-
ing keys and one of the test cords.
Then after the connection is estab-
1ished the TLK key associated with the
proper test cord is operated thus
holding the connection and permitting
talking by the OGT test board attendant
while the sender, directing keys, etc.
are avalilable for usewith the other
test cord for test purposes.

5.14 Supervision

5.14,1 Test calls are normally directed

to test lines beyond the trunk
under test. This, in general, provides
a test of the ringing feature, if pro-
vided, and also the supervisory fea-~
ture of the trunk. The supervisory
lampeare lighted when the called sub-
scriber's receiver is "on hook" thus
providing & dark lamp for the receiver
Yon hook"™ condition except as noted
below under wet dry supervision. These
test lines usually provided called

subscriber flashing of a known pattern
so that a check is made of the super-
visory feature. Frequently a busy
line is called for a more rapid test
or calls may be made to switchmen for

- special tests in each case the lighted

SUP lamp indicates the called sub-
scriber has not answered.

5.142 Reverse battery supervision -
Most trunks are arranged for
reverse battery supervision and 2
lighted T SUP (Test Supervisory), SUP1
or SUP2 lamp indicates that the called
subscriber has not answered. |

5.143 Wet-Dry Supervision - There

are a few trunks which provide
battery and ground over the tip and
ring as long as the called subscriber's
receiver is "on hook". Battery is then
removed from the trunk as a dry condi-
tion when the called subscriber's re-
ceiver is "off hook". When a revertive
pulse trunk having wet-dry supervision
is tested the connection is established
in the usual manner and any of the
T SUP, SUP1l or SUP2 lamps used will
give the normal supervision, however,
there is no assurance from this that
the trunk is not a reverse battery
trunk since the supervisory relay re-
leases on open or dr: circuits Just
as it does on reverse battery. The
trunk may be checked for this dry con-
dition by operating the RS- key after
the connection is established if it
was norital when setting up the call,
or vice versa. The supervisory .iamp
would under this condition be dark
for beth "on hook™ and "off hook" un-
less there is a reversal of current
since the polarized relay would never
ocperate to light the lamp, listening
would give an indication that the
flashing was continuing.

5.144 When testing a step-by-step
dial trunk having wet-dry
supervision, the connection is set up
using the dial pulsing and the GO
class keys. The T SUP lsmp would re-
main lighted for both "on hook™ and
"off hook"™ since the T SUP lamp is
lighted under control of a back con-
tactt of the SU polarized supervisory
relay. The operation of the RS- key
if it were normal while establishing
the call or vice versa, the T SUP
lamp would be dark for "on hook™ and
lighted for "off hook". If instead
of operating the RS- key the TLK-
key had been operated after the
flashing condition was established
the SUP- would have flashed with
a dark lamp for "off hook"™ as described

above for revertive puls wet-dr
trunk. P ing y

5.15 Momentary Open Check

When the momentary open check is
to be made the MO key is operated and
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a call is directed to an incoming trunk
test line. When the MO relay is closed
into the fundamental circuit after
pulsing has been completed, it operates
in series with the polar supervisory
relays and in turn operates the MOl re-
lay. The MOl relay operates the MO2
relay. Relay MO3 is held shunted to the
ground which operates MO2 relay. The
incoming c¢ircuit should advance and
ringing should start. The incoming
trunk test line, to which the incoming
is connected, tests the ringing, trip-
ping and supervision. The ringing in-
duction may be checked with the tele-
phone set by operating the T TLK key

in Fig. 1. After the ringing is
tripped, the incoming advances to its
talking position and an interrupter in
the test line circuit operates and
releases the incoming S relay; the re-
versing should follow the flashes, re-
versing the current thru the SU relay
which should follow the flashes and in
turn flash the TSUP lamp. During the
time the flashing test is being made
should an open or short circuit occur
long enough to release the MO, MOl and
MO2 relays, relay MO3 which was shunted
will operate. The MO3 lights the MO
lamp as an indication of failure.

5.16 Transmission Test
(A} Two-Wire Trunks

To make a transmission test line
test a transmission test rcircuit such
&8 the 12A may be patched between the
test circuit Tl jack and to the T jack
of the crossbar tandem trunk to be
tested at the T and MB jack bay. The
call is then made as described in
par. 5.0605. When the call has ter-
minated on the test line the transmis-
sion measurements are made with the
12A set.

(B) Four-Wire Trunks

Connection to the trunk and a busy
test of the trunk are made in the regu-
lar manner as previously described under
paragraph 5.0801 (B). The T1, T, Rl
and R lamp signals indicate the polarity
- of the trunk under test. Transmission
and balance tests can be made over each
pair of the four-wire tendem trunks by
the use of the l2A transmission test
set. The plug of the sending cord is
inserted in jack TT1l and the plug of

the receiving cord is inserted in jack
TT2 if a test is to be made on the "T1"
and "R1" pair. This order is reversed

if the test is to be made on the "T"
and "R" pair.
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5,17 Belt Line Operation

When tests are to be made on
trunks incoming from other offices,
which are referred on account of
trouble, the belt line is used. A
belt line is provided per oifice en-
abling one test frame to test trunk
incoming to a number of offices on a
remote control basis. The proper
office is selected by means of placing
a make busy plug in the BL jack of the
Fig. 21 associeted with that office.
Supervisory, monitoring and recycling
facilities are arranged so that the
attendant may control the test from
the trunk frame or the OGT test board.

The TST, RC-1, and TEL-1 jacks
and the SUPV lamp appear on alternate
trunk frames. The test jack of the
trunk to be used in establishing the
call is patched to jack TST. If con-
trol is to be from the trunk frame,

a 32A test set is connected to jack
RC-1 and a telephone headset to jack
TEL-1. At the OGT test board the
proper keys are operated for the trunk
under test and the RC key, Fig. 19,
operated.

The operation of the RC key will
operate relay BL of Fig. 21 to connect
the TST and RC jacks and the SUPV lamp
to the OGT test board. Test advance
and disconnection are under control of
the 32A test set or ADV and DISC "1 keys
of the OGT test board. Momentary oper-
ation of the white key of the 32A test
set or ADV key of the OGT will operate
the RC1l and RC2 relays, Fig. 16. The
operation of the RC2 relay will operate
the TST 1 relay and cause the circuit
to test as expleined when a trunk is
patched to the Tl jack. Relay RC2
also starts the busy test feature nor-
mally controlled by the TST 1 key and
operates the BTl relay of Fig. 13
thru relay BL. Relay RC1l in addition
to extending the Tip and Ring to the
test circuit also connects the telephone
circuit to the belt line.

When two or more belt lines or tie
lines are provided, or any combination
of belt lines or tie lines, option ZC
and/or ZE shall be provided. To select
& particular belt line or tie line the
BL or MT jack associated is used.

5.18 Tie Line Operation

Yhen tests are to be made on
trunks outgoing from offices not
equipped with an OGT test board the
tie line to the associated master test
frame is used.
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| The tie line to the master test
frames functiongin the same manner as
the belt line t¢ the trunk frames with
the exception of the TST jack which is
not provided at the master test frame.
The tip and ring of the trunks associ-
ated with the office under test are
associated with the OGT test board by a
multiple of the Tl jack at each mester
test frame. The leads to the make busy

- BELL TELEPHONE LABORATORIES, INC.

DEPT. 3320-IHH-RCD-IF

Jack, Fig. 14, are opened by the opera-
tion of the tie line reley, TL, and ex-
tended to the master test frames where
they terminate in a make busy jack.

The connections of trunks for
test 1is as explained for trunks of the
No. 5 Crossbar Office and OGT test
board operation is as explained for
the belt line operation.
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