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COMMON SYSTEMS
MANUAL OUTGOING TRUNK
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'FOR USE WLTH ‘
CROSSBAR NO.5, CROSSBAR TANDEM OR
TOLL SWITCHING SYSTEM NO.4 OR 4A -

s 1 CHANGES

" }4
% C. CHANGES IN CIRCUIT REQUIREMENTS OTHER
: THAN THOSE APPLYING TO ADDED OR

REMOVED APPARATUS

C.1 Test note 6 is added to page 12
sheet 0110 to read as follows "Stud
gap for 11-12T min. .013". This is to
reduce the operating time interval be-
tween the opening of 12T (PS) and the ;
closing of 1T (PS) to a minimum. -

All other headings no change.
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CIRCUIT DESCRIPTION
SNITCHING SYSTEmMS DEVELOPMENT DEPARTrENT

COMMON SYSTEMS
MANUAL OUTGOING TRUNK
TEST GIRCUIT
FOR USE WITH
CROSSBAR NO. 5, CROSSHAR TANUEM OR
TOLL SWITGHING SYSTEM NO. L CR LA

CHANGES
B. CHANGES IN APPARATUS
B.l Add in Fig. I, Sheet -0102

Relay (TN3) - (TNL) UA99
Res. (TN1) - (TnN2) 18BL

D. DESCRIPTION OF CIHCUIT CHANGES

D.l Fig. I is added to insure a

satisfactory busy test on No. 5
crossbar trunk equipped with high
resistance trunk busy relays. Fig. H
is added for record purposes,

All other headings under Changes,
no change,

l. PURPOSE OF CIRCUIT

This circuit provides means for
testing the cable pair ot 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 out-
going trunk and to pulse out the number
depressed on the register keys. The
pulsing may be Revertive, Panel Call
Indicator, Multi-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, Wwhen
a No. 5 Crossbar ocutgoing 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 tested,
in addition to the test jack, the MB
jack of the trunk is patched to the
test circuit B jack tor making the
trunk busy. When making voltmeter
tests on L-wire trunks the Tl test
jack is patched tc jack T or jack R

of the trunk depending on the trunk
pair to be tested. On all other test
jacks T and R are patched to corre-
spondingly designated jacks on the
test and make busy jack frame and con.
nection to the trunk is completed

by operating Key MFLW, For all tests
the test jack is closed thru Fig. 1.
The trunks in every case are connected
first to the Busy Test Fig. 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 functioning. The
voltmeter test is made in Fig. 1.

When a RP trunk is tested the test is
routed from the test jack thru the
Connector Fig. 1 to the Revertive
Pulsing Fig. 3. Vhen the signel 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 circuit Fig. L. When a
trunk requiring PCI pulsing is tested
the routing is from the test jack thru
Fig. 1 Conngctor, thru the RP Fig. 3
to the PCI pulsing Fig. 5. The PCI
call is then completed the same as

the RP call., When MF pulsing trunks
are tested the routing is from the
test jacks thru the connector Fig. 1
to MF pulsing Fig. 7 for pulsing whiie
for supervision it is routed from

Fig. 1 to Fig. 4. MF pulsing is thru
the repeate coil, When pulsing has
been completed 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 Fig. 10 for SXS
loop pulsing and thru Fig. 10 to

Fig. 11 for SXS loop resistance puls-
ing or SXS battery and ground pulsing.
In the same way as for MF pulsing

the trunk is closed thru Fig, 1 to
the supervisory test Fig. 4 for
supervision, The 0.K. signel is
given by the flashing of a supervisory

lamp when trunk tests are completed to
final multiple or incoming trunk test

lines. Repeat tests may be made by

Printed in U. S. A. Page 1
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leaving the trunk patched to the test
circuit, disconnecting the test call
completed and restarting in a regular
WaYe

2. WORKING LIMITS

2.1 The test jacks Tl and T2 may

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

nyt or "Q" Option

P5-239 FM or 280J Relay - Trk.Supv,
20-28V L5 to 50V

M&X.E}{t .th'

Loop Res, 44,000 ohms 10,000 ohms
Min.Ins.Res, 30,000 ohms 30,000 oms

"ZW" Option

280FG Relay

Max.Ext .Ckt, 20-28V h5-50v

Loop Res. 3,415 ohms 8,000 ohlms
rin.Ins.Res. 30,000 ohms 30,000 chms

2.2 Revertive Pulsing

2.21 268A SIP Rt .ay - Selections

Max, Ext. Ckt., Loop Res. - 3,330 ohms
Min, Ins. Res, 30,000 ohms

2.22 BL21 TG relay - Office and Long
Trunk Loop Test

Max. Ext. Ckt. Loop Res. - 12,780 ohms
Min, Ins. Res, 30,000 ohms

The trunk shall not exceed 2900
ohms or 32 miles of cable,

Min. Comp. Res. tor selection =
900 ohms

Min, Comp. Res. distant office -

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

1200 ohms with L relay of 650 ohms or

lesr-

2.23 Bl167 MTG relay - Short Trunk

Loop Tests
Max. Ext. Ckt. Loop Res. - 2,300 ohms
Min. Ins. Res, 30,000 ohms
Page 2

2.2, BL21 or CG relay - Panel Call
Indicator Trunks

20-28 Volts L5-50 Volts

Max. Ext. Ckte

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

Res. 30,000 ohms 30,000 ohms

2.25 239 FK or 280 relay TR, TR1,
7Tl and TT - Tandem Incoming
Trunk Circuit - L-wire MF Pulsing

Max. Ext. Ckt. Loop Res., - 5,900 ohms
Min. Ins. Res. 30,000 ohms

3., FUNUTIONS

3,01 cConnects to the trunk by means
ot a patching cord between the

test circuit test jacks and the trunk
circuit test and make busy jacks on
the Test and Make Busy Jack Bay.
When Fig. 12 is provided the test
jack Tl or T2 is patched to the trunk
test jack tor 2-wire trunks. On L-wire
trunks jack Wl is patched to jack T
or R when making voltmeter testis.

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 jack busy bay. When Fig. 13

and 1L are provided (No. 5 Crossbar)
the test jack Tl or T2 is patched to
the trunk T jack if the trunk 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,

3.03 Lights a busy lamp BYl and BIZ
when 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 is found idle when picked
and the test key TST1l or TST2, voltmeter
VMl or VM2, talking key TLKl or TLKZ2 or

‘no test key NT1 or NT2 is operated.

3.05 When a trunk is picked while

busy to make it busy after it
has become idle and the busy test
feature has functioned.,

3,06 Makes busy retest when a busy
- trunk becomes idle to prevent
interference,
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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 O2 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 VMl or VM2 is operated and
the trunk is idle.

3.11 Tests the ringside using the

150 volt scale of the voltmeter
when all keys in the circuilt are
normal,

3,12 Reverses the tip and ring to the

voltmeter test when the REV Kkey
is operated.

3.13 Tests for foreign potential when
the FEL.F key is operated.

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

3,15 Makes a ballistic test for

capacity with the G and REV keys.

3.16 Reverses the connections ot the
voltmeter when the Vi REV key 1s

operated.,

3,17 Makes a milliammeter test for
resistance with the 20,000 ohms,
1000 ohms and AM keys.

3.18 Provides test conditions on the
three scales of the volt milli-
ammeter as follows:

Full Scale
Range (ma) Resistance
0-120 volts 1.2 ma 100,000 ohms
0=24 volts 1.2 ma 20,000 ohms
O0-24 volts 2l ma 1,000 ohms
05300 ma 300 ma 3 ohms

3.19 Connects Test Jack Tl to the
test circuit when TST1l key is
operated.,

3,20 Connects Test Jack T2 to the
test circuit when TSTZ2 key is

operated,

3.21 Overrides a busy when the no-
test feature NT1 or NT2 key
is operated Fig. 12.
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3,22 Closes through a bridged polar

- relay supervisory circuit to
the test jack when the talking key
TLK1 or TLK2 is operated.

3.23 Indicates the supervision vhen
the bridged polar relay is con-

nected to the test jack by means of

the supervisory lamp SUPl or SUPZ2.

3.2 The TTLK Key is provided for
monitoring and talking on RP,
PCI, MF, or DP calls,

3.25 Provides compensating resistances
and keys for distant office

selections DOS COpP in 300 ohm steps

from 0 to 1500 ohms (2-wire trunks}.

3.26 Provides compensating resistances
and keys for trunk compensation
(TRK CcOrP) from O to 3600 ohms with one
step of 250 ohms and subsecuent steps
of 300 ohms, The 250 ohm step being
provided for compensating the operate
test of the "3S" type trunk A relay.

3.27 Provides resistances and keys

(A RY OPR COMP) in 500 ohm steps
from O to 17,500 ohms for making oOper=
ate tests of the trunk A relay (2=wire
trunks). |

3.28 Provides test resistances in

500 ohm steps from O to 5500
ohms for L RY KON OPR RES and from O
to 12,500 ohms for a RY NON OPR RES
(2-wire trunks).

3,29 Provides a (RICR-20,000} ohm

resistance to compensate for
repeater incoming selector (L) relay
nonoperate test,

3.30 Provides TAN H, TAN T, TAN U,
TH, H, T, U and STA register

_keys.

3,31 Provides means for making dis-

tant oftice selections. Distant
otfice brush 0 to 9 is set up by depres-
sing key in TAN T row and office group
O to 9 by depressing key in TAN U row,

3,32 Provides a KR key for releasing
the operated register keys.

3.33 Provides means for sending RP
pulses on revertive pulse trunks
when the RP key is operated.

3.34 Provides means for making trunk

test on RP trunks with 24 volts
on the supervisory relay by operation
of the TEV keY-

3,35 Provides MF pulsing for MF pulse
2-wire trunks when the MF key

is operated. On L-wire trunks Keys MF

and MFLW are operated.

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

3.39 Provides means for sending Panel

Call Indicator pulses on direct
PCIl trunks when PCID key is operated
or tandem PCI trunks when PCIT key is
operated.

3.40 Provides means for making a

trunk guard znd overflow test on
PCIl trunks before starting the PCI
pulses.

3.41 Provides means for pulsing SXS
loop pulses on Dial Pulse trunks
when the DP & LPD keys are operated.

3.42 Provides means for pulsing S5XS

loop resistance pulses on DP
trunks when the DP and LRD keys sre
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.

3.45 Makes a polearity test of the MF

or UP trunk before pulsing MF or
DP pulses.

3.46 Arranges the test circuit polar

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

3.47 Arranges the test circuit polar

supervisory relays for a DELAY
DIAL stert MF or DP pulsing signal when
the DLP key 1s operated.

3.48 Arranges the test circuit polar

supervisory relay for WINK start
MF or DP pulsing signal when the GO
and DPL keys are normsl and either the
MF or DP 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

11 pulsing RP, PCI, M¥F, or DP
call.

Page |,
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3.51 LExtinguishes 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 paths to 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.

3.5 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 c&lls.

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

3,66 Removes short circuit from polar

supervisory relays and repeat
coil for polarity check of trunk 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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3.69 Completes interdigital timing
and starts pulsing the next digit
after the polarity check of the trunk.

3.70 "Accepts a DELAY 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 signal is received after this
DELAY DIAL Signal.

3.71 Provides means for flashing the
| overflow lamp (QFL) when all
trunks are busy, a selector goes to
tell-tale or a reorder is encountered
on an MF trunk.

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

3.73 The R % key is provided to apply

105 4+ volts continuous ringing
current to the trunk when the key is
operated (2 wire trunks).

3.7k, The SX key is provided to apply
simplex ringing current to the
trunk when the key is operated.

3.75 Provides means of testing incom-

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

3.76 Provides means of testing out-

going trunks from other than the
home office on a remote control basis
by means of a tie line to the master
test frame.

3,77 Provides means of selecting the
belt line or tie line by means of

the BL or TL key.

3.78 Provides means, by the operation

of Key (BAT) which supplies bat=-
tery and ground to the trunk for test-
ing "High low"™ and "bridged" super-
vision trunc«s.

3.79 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 Trumk
Panel Repeating Incoming Selector
Panel Sender Tandem Trunk
Tandem 0.G.T. to Central Desk Operator
or to Official PBX
Tandem Announcement Trunk
Cutgoing Repeater to Step-by=-Step
Outgoing Repeater CX or SX to Step-by=
Step Office
Step-by=Step Incoming Trunks
Outgoing Toll Switching Reverse Super-
vision Trunks
OQutgoing Toll Switching TX Trunks
Tandem Office Incoming Trunk Circuit

L. CONNECTING CIRCUITS

Yhen this circuit is listed on a key
sheet the connecting information thereon
is to be followed. |

L.0l Test and Make Busy Jacks =-
SD-96376=01, SD=-68203-01 and
SD=25762-01.

L.02 Test Circuit for Testing Outgoing
Trunks for Continuity and Hever=
sals = SD=96370-01.

L.03 Office Link and Connector Cir-
cuit = SD=25033=01l.

L.04 Distant Office S:zlector -

L.05 Panel Incoming Selector such as

L.06 Crossbar Incoming Trunk such as
SD-25295-01.

L,.07 Crossbar Tandem Incoming Trunk

Repeated Supervision =

L.08 Tandem Call Indicator Trunk such
as ES-11573-01.

L.09 Telephone Key and Lamp Circuit -
SD=-95524-01.

4.10 Interrupter Circuit - SD-25742-01
and SD-25062-01. |

L.11 Miscellaneons Circuit =

L.12 Clock Circuit - SD=96343-01.

L.13 Tandem Overflow Trunk -
SD- 2 5“2-01 ®

L.l4 Tandem 0.G.T. to Central Desk

Operator or to Official P.B.X. -

L.15 Tandem Announcement Trunk -

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

Offiée L.l17 Step-by=Step Trunk such as

SD=31726=01.

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

4.19 Crossbar Tandem Outgoing CX
Trunk - SD=-25490-01.

Page 5
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,,20 Switcning System No. 4A - TX or "Go" and "Delay Dial" start of pulsing
Combinad T and Toll Switchilng signal, When trunks are tested which
Trunk Circuit - SD=H223%-01, appear gitg baEterybon the Tip for off-
) X -. hook called subscriber supervision the
4he21 Toll Switching System No. LA - RS1 or RS2 key must be operated in the
Toll Switching Trunk Circuit case of trunks with a "wink" start of
Dial or MF - Straightforward - .. . .
SD-68242-01 2 | multifrequency or dial pulsing signal
e TeLe and when calls are completed on a manual
,.22 Toll Switching System No. 4 - P.C.I. or revertive basis. When trans-
Toll Switching Trunk Circuit to ferrinz from the pulsing supervisory
Crossbar No. 1, Panel or Step-by-Step circuit to the holding supervisory cir-
Office Call Announcer or P.C.l. to cuit the supervisory laap indlcations
Manual Office - SD-68326-01. will be reversed in the case of trunks
| witn "delay dialm™ and "go™ start of
,.23 Tandem Office lncoming Trunk pulsing signal. This may be corrected
Circuit - SD=25943-01, by changing the position of tne associ-

L.2l, Crossbar Tandem - Misc. Circuit ated RS- keys

For Tandem Trunk Frame -

SD-25370-01. Trunks having "Go with Dial Tone"
T . start of pulsing signal shall be tested
be25 g;gi*g;gmgo: 29:2?;§§:0§91ay in the normal manner except that the
* TTLK and DT keys shali be operated.
L.26 Crossbar No. 5> - Master Test The DT key shall be restored to normal
Frame, Jack, Key and Lamp Cir- to start the circuit pulsing when dial
cuit - SD-25762-0l. tone is received,
L.27 Multi-Frequency Current Supply " .
and Distribution Circuit - 5.0101 ("ZL" Option)
SD-95391-01. A detailed chart fcllows which
5, DESCRIPTION OF OPERATION lists the keys to be operated when
; : test circuit is equipped with "ZL"
5,01 General (ZK" Option) option. It will be noted that the
When trunks are tssted which TST- or TLK- key is operated when
appear at this circuit with battery on testing. This key shall not be
the Ring for off-hook called subscriber operated until the trun< under test
supervision the RSl or RS2 key must be is patched from the test and make
operated in the case of trunks with busy jack bay to the test circuit.

W

Keys Operated

| In Addition
Typical Start Pulse Man. OGT Appearance To Compensation
Circuit Pulsing Signal Batt. on T or R And Hegister heys
———— IlFiEE GITE guE. H;c-
Normal __Offhook __
SDe25887-01 D.P. Delay Dial R R | DP,LPD,DPL,TST-
(Loop) T T DP,LPD,DPL,RS~,
TST-
ASSOCe | | Delay Dial R R DP,LPD,DPL,5-GO,
Stop-Go T T DP,LPD,DPL,
, S«G0,RS~-,TST~
SD-31841-01 GO T R DP,LPD,GO,TST-
R T DP,LPD,GO,RS~-,
| TST- ,
SD-25887-01 Dial Tone only T R DP,LPD,GO,DT,TST-
o or GO with R T DP,LPD,GO,DT, RS-,
Dial Tone TST-
SD-31241-01 GO | T R DP.LPD,GO,5-GO,
. | With TST-
Stop-Go R T DP,LPD,GO,S3-GO,
RS-,TS5T-
SD-25887-01 "~ Wink T R DP,LPD,TST-
| R T DP,LPD,RS-,TST-
SD-25694-01 D.P Wink T R DP,LPD,TST-
SD-68135-01  “°°° (Stop Pulsing) R T DP,LPD,RS~,TST-
SD-68230-01 M. ¥ (Stop BilSing) R 3 M2 RE 2T
SD-2563L-0{ D.P. GO T R - DP,LRD,GO,TST-
Resistance) |

Page 6
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Man. OGT Appearance
tt. On or R

Typical Start Pulse
Circuit Pulsing Signal
| Normal
SD=30200~01 D.Pe. GO T
(Batt. & Grd.) R
SD=25582-01 D.P.  Wink T
{Batt. & Grd.) R
R
M-F Delay Dial T
SD-25887=01 { 2«wire) T
¥ink R
SD=25943-01 M-F Delay Dial T=R
(f=wire) Wink Tl=-R1l
SD.21116-01 Rev. P- -2 g
SD=21733-01%¢ RP Test Line R
on Mult. of T
Distant Of=
fice Selector
SD=21733-01* (R<P Thru Distant) R
(Office Selector)
SD-21733=01* (PCI Thru Distant) = T
(Office Selector) R
ES«10423=-01 PCI Direct - T
R
SD=21143-01 (PCI SDR.TDM) - T
ES=11573=01 (or PCI TIM ) R
SD=12900«01 STFD ;
SD=95436-01 TX g

alled Sub. Rec.
Of fhook

3

T ™D

T=R
T=R

xrd =

-3

M =0 P =N =X

Keys Operated
In Addition

To Compensation

"And Register Keys

DP, BGD,GO,TST=
DP,BGD, GO,RSe,
TST=

DP,BGD,TST=
DP,BGD,RS~ ,TST=

MF ,DPL,TST-
MF,DPL ,RS~,TST=
MF,TST-

MF ,RS=,TST=-

MF ,MF4W ,DPL,TST=
MF ,MFLW,TST=
RP,TST~

RP ,RS~,TST=

DOS,RS, TST
DOS, TST

RP,DOS ,RS=,TSTw

PCID,DOS,TST=
PCID,DOS RS-, TST=

PCID,TST-
PCID,RS-TST-

PCIT,TST-
PCID,RS-TST~

TLK=-
TLEK-,RS=

TLK=-
TLK=RS=

25D-25887=-01 when used as an RP or PCI trunk it should be considered as at

(DOS) distant office selector.

5.02 Busy Test Using Fig. 12

In describing the operation of
this test call it will be assumed that
the Tl Jack is patched tc the trunk to
be tested and all the keys are normal.

If the trunk to be tested is not
busy when patched the busy test fea=
ture will not function until one of
the following keys is operated, TST1,
Y1 or TLKl. When one of these keys is
operated it closes thru a circuit to
operate the BHl relay. The BHl relay
will lock. The BH1 relay will light
the ON1 lamp, close a circuit for the
SR1 ‘o operate which in turn will o
erate the slow operate 0Nl relay. e
ONl relay is slow operate to allow time
for the slov release SRl relay to soak.
‘then the (M. relay operates it locks,
opens the >yi:rate path of the SRl relay,
puts a grou..d on the aleeve 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 BHl relay operated to the ST
lead to the test circuit., When the slow
release SR1 has released it closes thru

the 8T

of the ONl relay.

If the trunk connected is busy,
relay BYl and TBl will operate thru

BYl relay secondary winding

ground from the locking contacts

and thru

relay ON1 normal to the busy ground on
the sleeve of the test jack from the
busy trunk. Relay BYl operated lights
the BYl lamp as a busy trunk indica-
Relay BHl1 operates from ground

tion.
on the D1 relay normal.

Relay BHl1l ope

erated locks to the Dl relay ground and

lights the ON1l lemp.
become idle while still connected to

Should the trunk

Page 7
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the test circuit relays BYl and TBl
will release. Relay TBl released op-
erates relay SR1 thru relay BHl oper-
ated thru relay ON1 normal. Relay SR1
operates the slow operate relay ON1

and prepares the circuit to reoperate
relay BYl over its primary winding.
Relay ONl operated, a - closes ground
thru relay SRl operated to operate
relay BYl on its primary winding.

b = opens the operate circuit of relay
SR1 and ¢ - prepares the busy ground.
Relay BYl operated closes its secondary
winding thru the winding of relay TBl
tc the sleeve of the test jack to make
a second busy test. When the slow re=-
lease SR1 reiay is normal relay BYl
releases unless there is on busy
ground on the sleeve. Helay ON1l will
lock to the D1 relay ground thru relay
TBl normal under this condition. The
open interval on the sleeve from the
time relay BYl releases the first time
until it releases the second time 1is to
insure that any circuit having a relay
held on the sleeve will release before
the busy ground is connected. 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 tched to
this test circuit T and.MBlmggcks 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 to trouble
only the T jack of the trunk is patched
to the Tl jack or the T2 jack of the
test circuit. This arrangement allows

the Master Test Frame to pick the trunk
while this test circuit is making 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 jacks respectively for

the trunk in service test and the T jack

connected to the Tl jack for the trunk
MB test. |

5.031 Busy Test (Fig. 13 & Fig. 14) -
Trunk in Service « TLK or TST
Key Normal in Fig. 1

When the TLK1l or TSTl key is
normal the BH1l relay will be normal

and if the trunk is busy, the BTl re-
la{ will not operate since the sleeve
will be open. When the trunk becomes

idle the BT1 relay will operate to the
ground on the S lead. The BTl relay
operated will, open the ground used to

ogerate the TBl relag, close the TN3
(Fig. 1), relay to the TNR lead to op-
erate in series with a relay in the

trunk and, in turn, operate relay TNl
which will close part of the operate
path for the ON1 relay. The TNl relay
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operated will extinguish the BYl lamp
and close part of the SR1 relay operate
path. When the TLK1l or TST1 key in
Fig. 1 is operated the BHl relay will
operate and close a path to operate the
SKR1l, close the ST lead to Figure 1,
closes the operate path of the TBl relsay
suprly additional ground to operate the
ON1l lamp and locks itself to the ground
on the Dl relay normal contacts. When
SR1 relay operates it opens the ST lead
path and closes the operate path for the

CN1 rela{. The ON1 relay is a slow op=-
erate relay to allow time for the SR1

relay to soak. “hen the Olll relay is
operated it locks, opens the operate
path of SRl relay which starts to re-
lease, and provides an additional grownd
to the ONl lamp. Vhen the SRl relay re-

leases it closes thru the ground from
the locking contacts of the ONl relay to

the ST lead to Fig. 1.

5.032 Busy Test (Fig. 13 & 14) =
Trunk in Service « TLK or TST
Operated in Fig. 1

When TLK1l or TSTl1 key is operae
ted the BHl relay will be operated.
The BHl relay operated will lock to
ground on Dl relay, close part of the
ST lead path, light the ON1 lamp, op-
erate the TBl relay if the trunk is
busy, and close in part the path to
operate the SRl relay.

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 TNR 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
ONl1l relay. VWhen the Ti!l relay operates
it will extinguish the BYl lamp and cloee
art of the SRl relay operate path.
en the TBl relay releasesit closes the
Eath to operate the SRl relay. when the
Ri1 relay operates it opens the path to
the ST lead and closes a path to operate

the ON1 relay. The ON1l relay operated
will lock, open the operate path of the

SR1 which will start to release, and
provides an additional ground to the ONI

lamp. When the SR]1 relay releases it
cldgea thru the ground f¥om theslgcki

contacts of the ONl relay to the ST lea
to Fig. 1. -

5.033 DBusy 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

lug, the Tl jack is patched to the

jack of the trunk. The busy test
is made similar to that made for trunks
in service excegt that the TN3 relay
operates to a 700 ohm battery thru the
normal contacts of the Dl relay. The

¢circuit operations are similar to
those desgribed in par. 5.031 and 5.032

The trunk being tested however may be
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jicked by the Master Test Frame and cause 100,000 ohms resistance of the voltmeter

nterference since the MTF can override is connected to the ring of the test
a Mg plug in the MB jack on a test call. jack. To test the ti e REV key is
g erated in addition to the VMl key.

th the VM1 and REV keys operated the

5.04 Operator Class of Trunks Test
100 volt test battery thru the 100,000

5.041 For OEEPaPOr class of trunks the ohms resistance of the voltmeter is
~ TLK1 key is operated atter the connected to the tip of the test jack.
trunk has been patched to the test The voltmeter needle deflection is

acks. When the busy test has functim- .
ggli 3 tnett : if ¥ile tlgiTIKI 1 v read on the 120 volt scale

W operate and close the tip and rin

e thept by the TIK repeat coil E 5.053 Test for Foreign Battery

to tne.windinf of the PB relay. The PB To test for foreign grounded
relay is a polarized relay arranged in negative battery on the ringside of the
the circuit to 0perate with battery on runk’ keys FE and G are operated.
the tip of tne test jack and the R To tedt for foreign grounded positive
key normal. The PB relay will operate battery on the ringside of the trunk
in series with the trunk A relay when keys ?EHF VM REV and G are operated.
the TLK1 relﬁi operates and light the Tests for’foreign grounded battery on
SUP1 lamp. en the distant operator the tipside of the trunk are made with
answers the trunk reverses its battery the reverse key REV operated Tasts
and ground the ggprelay releases and eX=  §£.° metallic battery having its nege
tinguishes the 1 lamp. ative side Gonnected to the ringsiﬁe of
5.0b2 High Low or Bridged Supervision e e T e Sor- forelen metallic bat-
runks g. tery having its positive side connected

with the BAT keyv in the normal to the ringside of the trunk are made
position or when Fig. { is furnished the Dby operating keys FEMF and VM REV.

circuit 1is arranfed to test a reverse
battery supervislon trunk. 5.05 Tests for Short-Circuits and
Resistance

VWhen it is desired to test a high |
low or bridged supervision trunk operate Tne test for shortecircuits may
Key BAT. The TLK- Key is operated after be made by operating G key. 1f the
the trunk has been patched to the test trunk is short-circuited and free from
jack. V¥hen the bug{ test has functioned ground, the voltmeter needle will show
and the trunk is idle the TLK= rela a deflection which will Pe unchanged
will operate and operating relay bAl. when the REV ke{ is operated. The
it also closes the tip and ring of the lower the resistance of the short-cir-

trunk thru the TLK repeat coil to the ujted trunk, the greater will be the
windings of relay (PBf). Relay TLK- {lgggeggmon- ’“iggaggg gé.ggtogsgrbgg

. g - key O
also closes a circuit for lighting lamp ugg g
- PR] tery thro the 20,000 ohms or 1000
SUP-. Helay PBl will operate in Series ohms meter resistance is connected to

with the bridged supervision trunk re- .

lay and immed atelypextinguish the SUP- the rin% lead and with the AM key op-
lamp while on a high low supervision :gated 28045Egp Voéftgffice bag ery .
trunk relay PBl will not operate until - 0 tho g and toe m%ter ks cone
the distant operator answers the call g:il? t° . etﬁ kea h ugdmg e me-
and thereby shunts out the high winding : dlg ests the ey sho e oper-
of the trunk relay. When the distant e o addiﬁion toAﬁ;ﬁ d951§§d volts
operator disconnects removing the shunt ge er gange ey or 3 ey. te resis-
from the high winding rela¥ Bl will bance o ground or loop resistance may
release and relight the SUP-~ lamp as e read directly from the curves of cim

" " o3 . duit note 301. The point of intersec-

an "on hook™ signal tion of a line corresponding to the obe
5.05 Voltmeter Test served meter deflection and the curve

corresponding to the meter range in use

The following test procedure gives the resultant external resistanc

applies to both four-wire as well as to to ground or loop resistance in ohms.
wo=wire trunks, However, when testin As seen from the curves, more accurate

& .
our-wire MF pulsing tandem trunks, jack readings of resistance are obtained by
(T1) is patched to jack (T) or_jacﬁ ﬂR) using the 1001000 chm range for resis-
ot the trunk depending upon the cable tances above 10,000 ohms, the 20,000

pair under test. These tests O?T{? ohm range for resistances between 2000

ur-
wire trunks are made from jack only. and 200,000 ohms, the 1000 o ge fx
The circuit does not provide means for 7 resistaices betwlen fOE) and %.688 ohns

A and the milliammeter r e for resis-

making these tests from jack (T2). tigcesbgeIOHZQOOo?mgzngThere is cone
. Pr ration siderable overlap o ese ranges pere=
5.051 eparati mitting the accurate reading of regis-

The trunk to be tested is patched tances from below 20 ohms to over 1 meg-

to the test jack and the VM1 key is op- ohm. The value of resistance may also
erated to e a voltmeter test of the be computed when using the voltmeter
trunk. When the busy test has functioned  Fanges by mult.lglglqg the difference te-
and the trunk is idle the VMl relay will tween the test battely voltage and the

te a s voltmeter reading by the resistance in
3555392erngnglsoitggigrP§§s§r§2§sf° the series with the voltmeter and dividing

bg the voltmeter reading. Wwheu using
the AM scale the resistance may be com-

5.052 Tip and Ring Test putgg bybmu%giplyig thgimil%iammigeﬂa
' . readin subtracting {fro e
With only the VMl key. operated voitagé agd diﬁidgng,by thg miITiam- st

Page 9 J
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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

5.00601 Preparation

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 LOS
COMP keys. The DOS key closes a path,
in part, to operate the UUS relay
which inserts the DOS COMP into the
T and R leads. The LOS CQMP 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 key 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=OPR test.

Patch the trunk test jack to
the test circuit test jack and operate
the TST1 key (Fig. 1). With the
Register Keys in Fig. 2 depressed the
revertive pulse leads from Fig. J 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 TST1
key will close ground over lead ST to
Fig. 3 and the operated TST1 relay
will close ground from Fig. D over
leaa TSTG to Figs. 3, 4 and 5.

With the RP key, operated, the
operation of the (TSTl) relay operates
(2I option) relay RP which, in turn,
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extends the ST lead ground to operate
relay STR.

5,0602 Start of tall

When the busy test circuit has
tunctioned 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. Option
"ZH" is required when Figs. A and E (or
C) are furnished. Option "ZI"™ is re-
qulired when Figs. A and D are furnished
and relay RPCI operates under control of
relay RP. With Figs. B and U and 4I
option the operation of relay TST-
closes ground through key UOS operated
to operate relay RPCIl which, ia turn,
(a) operates relay STR, (b) closes
ground for operating the No. 5 Crossbar
timing inter-upter, and (c) clases a
circuit for controlling the TSUP lamp.
Ou RP and PCI calls relay RPCI is oper-
ated under control of relay RP, PClL or
PCIT operated using 41 option. Relay
STR operated, (a) closes a path from
ground through the normal terminal of
arc 3 RS switch to operate and lock re-
lay 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 V0SS key for use in causing the

RS selector to pass by on certain ter-
minals if the keys are normal, (d) sup-
plies battery to the winding of the OF2
and the counting relays. 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 interrupter contact causing it
to step to terminal 1, (c) partl

closes the "FT" and "FR"™ leads, {u)
closes the "AV"™ lead to the AV relay
contacts for later SUR interrupter
causing the SUR lamp to flash at 120 IPM
while selections are being made, (f)
opens the switch return to normal ground
agd (g) closes a lock ground for relay
AV,

5.0603 Distant Office Trunk Test
Figures B and D with ZI Optior

| In this case the operated UO.
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.
tround from arc 3 terminals 1 to 3
will operate relay DOS thru the DOS

key operated. Relay UOS operated,

(a) closes in part the fundamental
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) orevares 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) premares
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 fundariental circuit is as
follows: "FIM" lead thru relay STl
onerated thru relay D0S operated thru
the DOS COMP keys and resistances thru
the FO2 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 0, BO
and FO relays in a series parallel
circuit. Relay FO operated, causes
the slow release FOl and FO3 relays
to onerate which opens the operate
circuit of relay FO2 causing it to
release and open the fundamental to
release the TG relays, Relay F02 re-
leased, opens the locking circuit 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 RS
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 of
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 FOl relays
normal thru the "PRI"™ and "TER" wind-
ings of relay OF in parallel thru re-
lay ST1 operated to the "FR" lead.
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Under this condition relay STP oper-
ates in series with and cauces the
trunk L relay in the distant office
selector to operate. Relay STP oper-
ated closes ground from relay OF?
onerated 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 4.
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 re-
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 F03., Relay FO3
operated releases relay FO2 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 FOl and FO3

‘which allows relay F02 to reoperate.

5.06005 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 energizes
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 F02,
Relay FO2 released releases the counte
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 F0l and FO3 relays

Page 11
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to release. When RS switch reaches
terminal 4 ground from STR relay is
cilosed thru arc 6 of RS switch to ad-
vance the switch to terminal 5. This
same ground is closed thru terminals
5§ and 6 of arc 6 of HS switch to ad-
vance the RS switch to terminal 7.

5.0606 Distant Office Test Line Trunk
Test - RS Switch Term. 18

The TAN T and TAN U keys are
operated for office brush and group

selection to direct the call to a test

line. The only class key operated 1is

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 RS switch will be moved
from terminals 4 to 18 as follows:
(a) ground from STR relay operated is
supplied to move switch RS from ter-
minals 4L to 7 thru are 6, (b) the RS
switch is moved off terminals 7 to 12
and 15 by the STR relay ground thru
the RP relay normal, (c¢) the RS switch
is moved off terminals 13 and 14 by
the STR ground thru the (Pre. Opr.

A & L Rys) key normal, (d) off terminal

16 thru the ANO and Pre. Opr. A & L
nys keys normal, and (e) off terminal
17 by the STR ground thru PCID and
PCIT keys normal in figure 5 over
leads "STG" and "KG". On terminal
18 the DOS relay operates. The DOS
remains operated over this same cir-
cuit on termingls 18 and 19. Relay
DOS operated(a) partly closes the fun-
damental and (bg closes ground from
arc 1 - RS switch to operate relay
FO2 thru the CK and FO3 relays normal.
The fundamental circuit is traced from
the "FT" lead from Fig. 1 thru the
STl relay operated thru the DOS relay
operated thru the office compensating
resistence thru relay F02 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. l.
Relay FO2 operated also 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
round or to reverse battery from the
istant office 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 operates relay TGl. Relay
TGl operated operates the 0, BO and
FO relays in series parallel. Relay
FO operated operates relays FOl and
FO3. Relay FO3 operated releases the
slow release F02 relay. Relay FO2
released, (a) opens the lock circuit
for the O, BO and FO relays allowing
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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 released releases
the slow release FOl and FO3 relays,

5.0607 Crossbar Tandem Office -
Transmission Test Line Test
RS Switch Term. 18 ~ See Para-

graph 5.14

5.0608 Terminal 19 RS Switch Over-
flow Check

Ground from arc 1 operates
relay ¥S on its secondary winding
thru the DOS 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 (STP) and (OF)
relay circuilt and closes the non-in-
ductive winding of relay OF around its
primary winding. Relay FO2 operated
completes the fundamental circuit as
follows: "FTY" lead, from Fig. 1 thru
relay STl operated thru the LOS 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
ST1 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. Relay TGl operated closes
ground thru relay OF normal to operate
the 0, BO, and FO relays in series
parallel. Relay BO operated opens
the fundamental which releases the
STP relay and the test line L relay.
Relay FO operated operates relays FOl
and FO3 which releases relay FO2.
Relay STP released 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
to step to terminal 20. Relay FS re-
leases as soon as Terminal 19 is
passed. As soon as the RS awitch
reaches terminal 20 ground from arc 1
operates relay AV. Relay (AV) oper-
ated, (a) locks to the STl relay oper-
ated, (b) transfers the winding of the
STP relay to battery thru resistance
CA and direct ground to condition it
for future use, {(c¢) lights the SDR lamp
steady and {(d) closes the "AV" lead
from Fig. 1 to the contact of the
(STP) relay. The (STP) relay oper-
ates in this circuit and operates the

TL relag in Fig. 1 which causes the
ST and STl relays to release which in
turn causes the revertive pulsing and
steering unit to restore to normal.
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5.0009 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.

5.0610 Dist. Off. Test Line Overflow
Condition RS Switch Term. 19

. In this case the fundamental
is closea 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 O, 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 a
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 normel thru
relay STP operated to the O counting
relay. As soon as the slow release
OF2 relay is normal the circuit to the
O 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. Relay FOl operated
(a) operates relay FO3, (b) further
opens the fundamental. Reley 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 FO
and operates the OF3 relay from ground
on relay OF]1 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 OF1 relay
operated, (d) closes the winding of
relay OF2 thru the FO2 relay normal to
ground on relay OF1 operated causing
it to operate, and (J 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
FO1l 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-
aamental 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 release OF2 relay. Relay OF2
released removes the shunt from the

BO and FO releys causing them to oper-
ate. Relay BO operated opens the fun-
damental. Relay OF2 released closes
the interrupter thru the CFl, OF2 and
OF3 operated to the OFL lamp. On the
first closure of the fundamental the

polar relay in the distant office oper-

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 FO2 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 on 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 OF and STP relays operate
from the reverse battery. Relay OF
operates relays OFl 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 1s operated to provide an operate
circuit for relays BO and FO in case
STP is not operated long enough.

Relay OFl operated releases slow re-
lease OF2 relay which opens the ground
from the ETP 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 FO3. Relay FO3
released allows relay FO2 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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OF2 is normal the shunt is removed (c) energizes the (RS) switch magnet
from the BO and ¥FO relays causing them thru arc 4. Under this condition the
to operate and open the fundamental. TG or MTG relay operates depending upon
The distant office selector operation the position of the TFV key. Relays

is the same as explained in paragraph TG or MTG operated will operate relay
5.0010. Under this condition the test TGl. Relay TGl operated will operate
circuit will block with the OFL lamp relays O, BO and FO thru the OF relay
flashing. When the DISC-1 key in normal. HRelay FO operated operates
Fig. 1 is operated the STR relay will relays FO1l and FO3 which releases the
release releasing the other operated FO2 relay. The release of relay FO2
relays and cause the RS switch to re- will, (a¥ open the fundamental causing
turn to normal. If the distant office the TG relays to release, (b) open the
selector goes to overflow on a call locking ground of the counting relays
to a call indicator trunk the RS so they can release as soon as relay
switch will be on terminal 17. In TGl is released, and (c¢) allow the

this case the overflow check is made energlized RS switch to step to terminal

in the call indicator pulsing and 8.
steering circuit, figure 5. |
5.0614 Trunk Guard Test on Twenty-

5.0612 Distant Office Telltale Four Volt Trunk Relays

The test circuit functions the If the (TFV) key is operated
same in this case as on an overflow. the MTG trunk guard relay will be
The distant office does not, however, used during trunk test. This relay
wait for trunk closure. The second has a non-operate requirement which
closure made by the test circuit prevents its operation on a trunk
should be finished in this case before which has twenty-four volts on the
the office selector is normal. trunk (A) relay. This key also

closes the emergency path to count-

5.0613 Incoming Trunk Test ing relays required on incomings

having short reverse battery periods.
When the RS switch is on

terminal 7, the RPl relay will oper- 5.0615 Incoming Brush Selection
ate from ground on the operated con- RS Switch Term. 8
tacts of the STR relay, thru arc 3
of the RS switch, thru operated con- With the RS switch on termi-
tacts of the RP relay, normal con- nal 8 and the RP1 relay operated a
tacts of the DOS relay (Fig. B) to circuit is closed from ground on arc
battery on the RPl relay winding. 1l of swittch RS to operate relay FS
Relay RP1l operated, (a) supplies a on its secondary winding. Relay FS
ground for operating relay IG if one operated,(a) shunts the non-inductive
of the H numerical keys, 5, 6, 7, 8 winding of the OF relay around its
or 9 are operated (b¥ partly closes primary winding to facilitate rever-
the "FT" lead, (¢} closes in part cir- tive pulsing, %b) transfers the funda-
cuits to the windings of relay FS, mental from the TG resistance and

(d) closes in part circuits for oper- relay, to the STP and OF relay cir-
ating the LO, LNO, ANO and IA relays cuit and (c¢) operates the FO2 relay
and %e) closes circuit for operating thru the FO3 relay normal. Relay FO2
relay FO2 thru relays FO3 and CK nor-  operated,.(a) closes ground to lock
mal from ground on arc 1 terminal 7 the counting relays, %b) completes
of RS switch. The operation of relay the fundamental circuit for pulsing,
FO2, (a) completes the fundamental cir- (c) energizes the RS magnet thru arc 4
cuit traced from T of the test Jack of the RS switch. The STP relay op-
Fig. 1 thru VMl relay normal, RS1 erates in this circuit in series with
key, TLK]1l relay normal, TST1l key op- the incoming L relay panel incoming )
erated, trunks comp keys operated, or the A relay on crossbar incoming
TL relay normal over lead "FT" to trunks. After the trunk A relay op-
Fig. 3 thru relay STl operated thru erates the circuit is functioned to
relay RPl operated thru relays (ANX), substitute the terminating sender
(LNO), (CK) and (1O) normal thru re- L relay for the trunk A relay in

ay (FO2) operated thru relays (IA) crossbar offices. The STP operated
ad (FS) normal thru resistance TG operates a counting relay from ground
chru the DOS relay normal thru the on relay OF2 operated thru relay OF3
(TFV) key thru either the (TG) or normal thru arc 5 of RS switch and
(MTG) relay thru the (ST1) relay, the operated TH numerical register
"FR" lead to Fig. 1, TL relay normal key. The STP relay is released and
trunk comp keys operated, TST1l relay reoperated operating the counting
operated, TLK1l relay normal RS1 key relays as the panel incoming selec-
normal, VMl relay normal, to R of tor makes brush selection, or as the
test jack, (b) supplies a locking crossbar terminating sender registers
ground for the counting relays, and 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 FO relay oper-
ated operates the (FOl) relay. Relay
FOl operated operates relay FO3.
Rtelay FO3 operated releases the slow
release FO2 relay. Relay FO2 re-
leased allows the RS switch to step
to terninal 9 and releases the op-
erated counting relays. Relay FO
released allows the slow release FQO1
and FO3 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 incoming 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 1s operated. The BO and FO
relays operate as before opening the
fundamental and causing the FOl and FO3
relays to operate and relay FO2 to re-
lease which moves the RS switch to
terminal 10. If the TFV key is oper-
ated relay DF operates in parallel with
the primary winding of relay FS thru
arc 1 and the RP]1l relay operated. Re-
lay FS holds or reoperates under this
condition. Relay DF closes a path thru
the DF and DF1l resistances (25,500
ohms) across the fundamental under
control of the slow release FO3 relsy
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.

5.0617 Final Brush Selection RS
Switch 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 inco 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 ¥O2 to release and advance the
RS switch to terminal 11.

5.0618 Direct Mechanical Final Tens
Selection RS Switch Term. 11

On terminal 11 final tens
selection is mede. Relay FS holding
circuit is again transferred 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 terminagl 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 FOl
and FO3 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
series with the STP relay will oper-
ate. The OF relay operated (a) locks to
ground on relay FS operated and op-
erates the OF]l relay thru relay IA

the slow release OF2 relay, (b) oper-
ates relsy 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 tn
operate. On distant office overflow
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or telltale the fundamental will not

be opened, the release of the slow
release QF2 relay, started by the op-
"eration of relay OFl will remove the
shunt trom the BO and FO relays al-
lowing them to operate, Relay BO op-

" erated opens the fundamental. Relay

FO operated operates relay FOl which in
turn operates relay FO3, Relay FO3 oper-
ated will release the slow release relay
FO2 which causes relay OF3 to operate.
The release of relay FO2 will also cause
the counting relays to release., Relay
OF3 operated, (a) locks direct to relay
OF1 operated, (b) closes ground to hold
or reoperate the slow release OF2 relay,
(¢) transfers 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
tlash the OFL lamp. The release oi re-
lays FQOl and FO3 cause relay FOZ2 to re-
operate and close the fundamental as a
trunk closure signal to the incoming
attached. Relay FO2 also closed ground
i{rom relay OF2 operated thru relay OF3
operated to the O relay operating it and
releasing the slow release OFZ relay.
(Min., 200 milliseconds.) Relay OF2 re-
leased opens the shunt from the BO and
FO relays allowing them to operate., LHe-
lay BO operated opens the fundamental.
The circuit will block in this position
with the OFL lamp flashing as an indica-
ting signal. The operation of the UDISC
1l key in Fig, 1 will cause the test cir-
cuit and incoming to restore to normal.

5,0621 Battery Cut-Off 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 & distant
oftice. 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 circuit
functions and the trunk becomes idle the
RS switch will advance to terminal 7.
The call will then proceed as described
in par. 5.0613 to par. 5.0619. When the
RS switch reaches terminal 13 on a test
call to a panel incoming selector relay
LR operates thru the RPl1l relay (held
operated with the (PRE.OPER. A & L RYS)
key operated) thru relay FOl normal,
Relay LR operated locks to the same

ound by passed around relay FOl and
%:) opens the fundamental circuit, (b)
closes the CK relay winding thru its
continuity springs to the make contact
on relay FOl thru relay FS normal, (c)
closes in part a circuit thru the LNO
resistance and ANQ resistance (enough
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resistance should be keyed into the cir-
cuit to prevent a weak L relay from oper-
falsely on the check condition) for
later use in checking for a false oper-
ation of the L relay in the incoming
trunk, (d) closes a ground for locking
relay CK, (e) closes ground thru relay
CK normal to operate relay FO2 which clo-
ses the counting relay locking circuit,
(f) closes ground to the armature of re-
lay FOl for use in operating relay CK
later, {(g) closes the OFL interrupter
thru the CK relay normal to the number I
counting relay, for use in timing the
test interval and (h) closes a supple-
mentary ground over lead"ST1"™ to the No.
5 Crossbar Interrupter Circuit "ZS"
option. The operate circuit of relay
LC is carried thru relay FOl normal to
prevent a false operation of relay CK
due to the slow release of relay (FOl)
after final units selection. Under this
condition the fundamental 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 interrupter operates counting
relays &4, &', 3, 3', 2, 2', 1, 1', O,

BO and FO., During this time interval
the incoming and final selectors advance
and the L relay in the incoming is con-
nected to the fundamentai for incoming
advance and may operate as the cable
charges and thus cause the incoming
switch to advance to trunk closure pos-
ition falsely. The operation of relay
FO operates relay FOl. Relay FOl oper-
ates relay CK. Relay CK operated, (a)
locks to relay LO, (p) closes the "FT"
lead thru the winding of relay CH thru
the LNO resistance thru the ANO re-
sistance to the "FR" lead, (c) opens
the OFL interrupter circuit, (d) re-
leases the FO2 relay and (e) closes a
supplementary ground over lead "ST1" to
the No. 5 Crossbar Interrupter Circuit,
"4S" option., Relay FO2 released, re-
leases the counting relays including re-
lay FO which starts the release of the
slow release FOl relay. If the L relsy
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 polar relay CH will cause it
to operate {Grd. Tip & Bat. Ring.). Re-
lay CH operated closes the ground thru
relay FO1 operated to operate relay CK
thru the ANO relay normal to the magnet
of the RS) switch causing it to energize.
When the slow release FOl relay is re-
leased the RS switch will step to ter-
minal 1l4. When the RS switch leaves
terminal 13 relay LR releases and re-
leases relay CK,.

5.0622 Panel Incominﬁ - L Rela; Non-
Operate Test RS Switch Term. 14

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 FOl

ana CK and, (a) closes ground thru re-
lay CK normal to operate relay FOZ,
(D¥ closed ground to the FOl relay for
operating relay CK, (c¢) closes the FT
lead thru relay ST1 opersted thru the
RF1 relay operated thru the ANX relay
normal thru LNO operated, thru the
winding of relay (CH) through the LNO
resistances, thru LNO relay operated
thru the winding of relay (GHT through -
the LNO resistances, thru LNO relay
operated to the "FR" lead thru the STl
relay operated, {(d) closed ground for
locking the CK relay, (e) closed in
part the circuit for operating relay
K thru its continuity contacts,

(t) closed the OFL interrupter thru
the CK relay normal to number 3 counting
relays and (g) closes a supplementary
ground over lead "ST1l" to the No. 5
Crossbar Interrupter Circuit, "i5"
option. The L relay of the panel in-
coming selector 1s given a non-operate
test in its incomling advance position
over the "FT" 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 ana 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 ot OFL interrupter.
This time covers one sequence switch
start in the incoming selector plus
misc., other relay times. Relays BO
and FQO 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 it 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 ana 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 FOZ2 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

incoming advance positien, in parallel
with a noninductive shtint. In case
tests are made of ating incoming
selectors using mi B trunk compensa-
tion, the L relay non-®perate test shall
be omitted.

5.0623 Incoming Advance RS Switch
Term. 15

When the RS switch reaches
terminal 15 relay IA operates from
ground on arc 1 thru the RPl relay
operated. Relay IA operated, (a) con-
nects ground thru relays FO3 and CK
normal to operate relay F02, (b) closes
the FT lead thru relay RPl operated
thru relays ANX, LNO, CK and LR normal
thru relay FO2 operated, AV relay nor-
mal thru the windings of relay STP
AV relay normal thru the BO relay
normal thru relay FOl normal thru the
"PRI"™ and "TER" windings of relay OF
in parallel to FR lead thru relay STl
operated, (c) prepares the operate
circuit of reley IAl, (d) supplies a
lock ground for relay 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 IA operated and oper-~
ates the IAl relay. Relay IAl oper-
ated closes the ground from OFZ2 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
tor operating the BO and FO relays 1if
the STP is not operated long enough
to operate relay O. This path 1is

only needed on incoming trunks that
give a short reverse battery period
and is under control of the TFV key.
The IAl 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
FO02 released holds the fundamental
open, &llows the RS switch which was
energized when FO2 operated to step
to terminal 16.

5.062), False Operation of Incoming
A Relay on Cable Charge.
Battery Cut-0ff Panel Incom-
ing Only. RS Switch Term. 16

This test is made only when
the teat 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 operate relay ANO. Relay

ANO operated, (a) locks to its operate
round by passing &round relay FOI,

b) operates relay ANX (c) opens in
part the O relays locking circuit leav-
ing it under control of 8 relay, (d)
closes ground from relay FO2 operated
to the armature of relay CH, (d) closes
the contact of relay CH to 9 counting
relay and (e) orens the circuit between
the contact of 8' and the armature of
7' relay. Helay ANX operated, (a)
closes ground thru the FO3 and CK relay
normal to operate relay F02, (b) closes
the "FT" lead thru relay STl operated
thru relay RPl operated thru the ANO
resistances thru the LNO resistances
thru the winding of relay CH to the
ANO key. (The ANO key being normal
this circuit is not completed) (c)
closes the winding circuit of 7 count-
ing relay to the OFL interrupter and
(d) transfers the armature of relay FO
from direct ground to ground thru the
PRE. OPR. A & L RYS. key operated.
Under this condition the OFL interrupter
operates in sequence the 7, 6, 5, 4, 3,
<, 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 FOZ. Relay FO2 when operated
energized the RS magnet thru arc 4 and
closed the lock circuits of the count-
ing relays. Relay FOZ2 released,
allows the RS switch to step to ter-
minal 17 and releases the counting
relays. Relays ANO, ANX and RP1l re-
lease as the RS switch leaves terminal
16. In case of a failure the incoming
will be returned to normal falsely.
When the TL relay in Fig. 1 operates
and closes the circuit to the super-
visory Fig. 4 the L relay of the incon-
ing will be across the tip and ring
lead and should not operate, thus the
failure to receive supervisory tlashes
will be an indication of failure.

5.0625 Circuit Restores to Normal

Position 17 is a pass-by posi-
tion on all tests except a test of a
P.C.I. trunk thru a distant office.
Positions 18 and 19 are passed by if
the (DOS) key is normal or if the DOS
and HPl keys are both operated. On
terminal 20 ground thru arc 1 operates
relay AV. Relay AV operated, (a) locks
to the STl relay operated, (b) changes
the SDR lamp from 120 IPM flash to
steady and (c) transfers the winding of
relay STP from the fundamental to
ground and battery thru resistance AN.
This is done to condition the STP relay
for future use. Relay STP operated
closed ground from relay OFZ2 operated
thru relay OF3 normal thru relays AV
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and STl operated to the "AVY" lead.
Ground on the "AV" lead to Fig. 1 oper-
ates relay TL and causes it to transfer
the fundamental to the supervisory

Fig. 4 and opens the "ST" lead. The
"ST" lead open releases relay STR.
nelay ST released, releases STl 1elay
and causes the OF2 and the counting
relays, or the OFl relay if operated

to release. HRelay STl also closes
ground to the brush of arc 2 of the RS
switch causing the switch to return to
normal by self-interruptions.

5.0626 Advance of RS Switch Under
Rapid Test

In case both the ANO and PRE.
OPR. A & L RYS. keys are normal on a
direct mechanical call the RP1l 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 normal thru
arc 6, thru terminal 16 by ground from
key ANO normal thru arc 6.

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

This test is made with the test
circuit connected directly to the incom-
ing whose A relay is to be tested. Set
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-
mazl thru arc 6 of RS switch advances
the RS switch to terminal 15 where in-
coming advance is made the same as ex-
plained in paragraph 5.0623 which
causes the switch to step to terminal
16. On terminal 16 relay RP1l is held
thru the ANO key and RP relay operated.
Under this condition ground from arc 1
operates the ANO relay thru the RP1l
relay operated when relay FOl is normal.
Relay ANC operated, {(a) locks to its
operate ground by passed around relay
FOl, (b} operates relay ANX, (c) opens
in part the O relay's locking circuit
leaving it under control of & relay,

(d) cioses ground to the armature of
relay CH from relay FO2 operated, (e)
connects the contact of relay CH to 9
counting relay winding and (f) open-
the circuit between 7 relay and 8! 1.
lay. Relay ANX operated, (2] closes
the funacamental as follows, "FT" lead
thru (ST-1) relay operated thru the

RP1l relay operated thru relay ANX oper-
ated thru the A relay non-operate 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 relay operated thru the
STl relay 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 relesy FO3 for operating re-
lay FO02 thru relay CK normal and (d)
transfers the circuit on the armature
of relay FO from ground to the make
contact of relay 9 thru the PRE, OPR.
A & L RYS. Under this condition the
CH relay operates in series with the
trunk A relay and the A relay non-
operate resistance, causes the $ count-
ing relay to operate and closes ground
from relay FO2 operated thru relsy ANI
operated thru OF3 normal to the arma-
ture of relsy FO. This arrangement
checks on the operation of the CH and
9 relays. The OFL interrupter will

cause the 7, 6, 5, 4, 3, 2, 1 and O

counting relays to operate in sequence.
The FO relay operated operates relays
FOl and FO3 which releases relay FO2.
Relay FO2 when operated energized the
RS switch magnet thru arc 4 and closed
the lock circuits of the counting re-
lays. Relay FO2 released allows the
RS switch to step to terminal 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 advance 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 9 counting relay
to operate. The release of relzy CH
will 2llow the shunted 9' relay to op-
erate and the next reoperetion of re-
lay CH will operate relay 8. Relay 8
operated opens the operating circuit
of relays BO 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 wailt
on a pickup interrupter before advanc-
ing to the ringing position.

5.0628 Advance for Call Indicator Op-
eration Thru Distant Office,
Figs. 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
and PRE. OPR. A & L RYS. normsl. When
the RS switch reaches terminal 17
ground from arc 3 thru the DOS class
key operated is closed to the "CIG"
lead 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 lIndicator
Trunks, Fig. 5 and "4G" Option

5.0701 Preparation

Calls may be made to panel call
indicator terminations as follows:

a. Four or five digits, penel call
indicator pulsing direct to

panel call indicator. The digits

would consist of TH, H, T and U

for four digits. The STA depressed

if required would be the fifth

digit. The PCID key is operated

in addition to the numerical regis-

ter key depressed.

b. Two digits revertive pulsing

thru distent office, consist-
ing of the distant office brush and
group selections. These two digits
would be set up by depressing 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 can be
pulsed with PCI pulses to the panel
call indicator on the trunk. The
DOS and the PCID keys are operated
for this type of call in addition
to the register keys depressed.

. ¢. Six or seven digit, PCI 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
to 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 PCID 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 When the PCID key is op-
erated it operates relays PCI and
PCID. When the PCIT key is operated
it operates relays PCl and PCIT.
The operated PCI relay transfers
one contact on Keys 3, 5 or 7 of
the "TH" row and one contact on
Keys 6, 7 or 8 of the "H" row {rom
use in revertive pulse tests to
use in PCI tests. The transferred
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contact is thereby made available
for use in closing & circuit to op-
erate relay PR in the PCI pulse
periods required by the Key de-
pressed. When the PCIl pulsing fea-
ture is required only for PCl direct
trunks the T, W and 2 options are
wired. When in addition to pulsing
5 digits PCI direct it is required
to pulse 3 digits tandem PCIl 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 C1
switch to advance to terminal 7 if
it is not already on terminal 7.

The operation of the PCIT relay 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 Cl switch to
terminal 3. This gives the Cl
switch three different start posi-
tions 1, 3 and 7. VWhen the busy test
circuit has functioned znd the trunk
is idle the ground on the ST lead
from Fig. 1 to Fig. 3, to Fig. D,
will operate the STR relay in Fig. 3.
The operation 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 ClG lead from
Fig. A or B thru the PCID or PCIT
relay operated thru arc 6 of CI
switch to the winding of relay C1
causing the Cl 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 CIl normal to the "FR"
lead, (d) closes ground thru relay OFC
normal to operate relay CIl when reley
CGl operates, (e) closes ground thru
relay SP normsl to cause the PGC relay
to operate towards its back contact and
(f) closes the PGY relay to the back
contact of relay 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
relzy and relay CG operate in this cir-
cuit and relsy CG operates the slow re-
lease CGl reley. Relay CGl operated,
operates the CG2 relsy from ground on
relay CI operated, Relay CG2 operated,
(a) prepares the circuit for holding
the CG relay in the fundamental circuit
after relay CI1l is operated, (b) closes
ground from relay CI operated thru re-
lay OFC normal to operate Cll relay,

(c) connects the SDR lamp to the SDR
interrupter, Figure 1, (d) closzd 2

Page 20

holding circuit for relay CGl thru re-
lay OFX normal to the GI) relay normal
and (e) opened the operate circuit of
relay SP. Relay CI1 operated, (a)
locks to relay EI operated, (b) pre-
pares relay PGC for pulsing, causing it
to operate relay PGl thru the PG3 and
FP1 relay normal, (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 reley releases, (d) closes
ground to the brushes of arcs 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 ot 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. Relay PGl oper-
ated operates relay PG2. This circuit
weits for the csll indicator pulsing
loop to be substituted for the trun 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. HRelay CGl re-
leased releesses relay CG2. Helay CGZ2
released,, (2) transfers the "FI" and
nFR" leads from the trunk test rela

CG circuit to the pulsing circuit thru
relay FP normal (b) opens the CIl rela
operate circuit, and %c) operate the S5
relay to ground on relay CIl operated.
Relay SP is the pulse start relay and
causes the pulsing relays PB, PGl, PG2
and PG3 to function to send out the
call indicator pulses over the fundas-
mental leads to the PCI control circuit
in the distant office. Relay SP oper=-
ated also, (2) supplies ground for
energizing the CI switch thru the PGl
and FP1 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 "oO" wiring.
Before relay SP operates the relays 1n
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 Cl operates it
causes relay PGC to operate Lo
its back contact. The operation of re-
la{ 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 prepare the circuit for
releasing PGC after it is operated.
This transfer also removed the circuilt
which causes relay PGC to operate
towards its back contact. nder this
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condition ground from relay CIl oper-
ated shunts battery thru resistance
BH and starts to operate relay PGC
cn. the primary winding, at the same
time the E condenser dlscharges thru
the secondary vinding of relay PG to
cause 1t to be slow operate. Under
this condition the current thru the
primary winding of relay PG is tend-
ing to operate it vhile the conden-
ser discharge current thru its sec-
ondary winding tends to hold it on
its back contact. VWhen condenser

E s discharged to the polnt where
the current thru the secondary wind-
ing is lov enough relay PGC will op-
erate on its primary wvinding. As
soon as relay PGC is operated ground
from CI1 relsy 1s connected to shunt
resistance BC to reverse the current
in its primary winding. This starts
the release cycle of the PGC relay.
Relay PGl releases when relay PGC
operates, The retarding of the oper-
ate and release of relay PGC due to
the condenser current gives the
proper pulse timing. Relays PGC and
PGl will continue to operate and re-
lease as long as the CIl and SP re-
lays are operated.

5.0708 Pulse Counting and Steering

The PGl relay operated obper-
ates the PG2 relay thru relay CI1l
operated. Relay PGl operated and
relay CG2 normal starts the first
pulse out over the fundamental., The
firast pulse period, with the CI
switch on terminal 7, may be open or
it may be 8 light positive pulse,
ground on "FR" lead and high resist-
ance battery on the "FT" lead, de-
rending upon the stations reglster
key operated. Ground from the CIl
relay operated 1s supplied to the
brushes of arcs 1 and 2 of the CIl
switch, thru terminal 7 of each arc
to the stations register key. In
case the key depressed 18 a code re-
quiring & positive pulse in first
period a circuit will be closed by
the key from ground thru terminal 7
to operate relay PT. Relays PT and
PR may also be operated as & result
of relay 1-2 being operated by the
station key and vhen operated in this
vay the PT relay is operated in the
first pulse period and the PR relay
in the second pulse period thus caus-
ing a positive pulse to be sent 1In
the first period and 2 heavy negative
pulse in the second period. The first
pulse 1s ended when relay PGl is re-
leased as a result of the PGC relay
operating. The release of relay PGl
starts the second pulse period of the
stations digit and energlzes the Cl
switch magnet., The second pulse
period, as shown by the pulsing chart
on the drawving, can elither be a light
or a heavy negative pulse, i.,e., battery

on the "FR" lead and ground on the
"FT" lead and, depends upon which
station key 1s operated. The PR re-
lay is always operated vhen a heavy

negative is to be sent. When relay

PGC releases the next time, relay
PGl operstes end CI switch steps.
The terminsls are strapped stagger

fashion on the CI switch so that 1if

one of the control relays PT, 1-2 or

3.4 are operated, for use in the

pulse period wvhich obtains when the
switch steps they will remain oper-
ated thru the bridging brushes and
terminals., Relay PR however, 1s car-
ried thru arcs &% and 5 in such a wvay
that the PR can only opersate on the
even terminals if relsy PG2 is nor-
mal and on the odd terminals if PG2
relay is operated. This srrangement
is to prevent the possibility of a

false heavy negative pulse at the time

the CI svitch is sempling the digit
ahead. The third pulse period starts
vhen the PGl relay operates and may
be &an open or a light positive pulse
as in the first pulse period. The CI
swvitch vill step to terminal 8 keep-
ing closed the circult to the PT re-
lay if it is operated. At the end

of the third period relay PGC operates
sand releases relay PGl for the fourtih
pulse period, and to energize the CI
magnet. The fourth pulse period may
send a light or a heavy negative pulse
the same as period two. At the end
of the fourth period relay PGl is
again operated allovwing the CI switch
to step to terminal 9 for the first
pulse period of the thousands digilt.
Each digit has four pulse perlods and
the CI switch steps at the beginning
of the first and third pulse periods
except the first period of the first
digit in s train of pulses,

5.0705 Heavy Positive Pulse, "S"
Wiring |

When the last pulse of the
pulse chain is sent the CI swltch
steps to terminsl 17 wvhere ground
from relay CI1l operated thru, the
brush of arc 1 CI svitch is closed
to operated relay FPl., Relay FPl
operated, 28 locks to relay 3P oper-
ated, b opens the high resistance
battery used for light negative puls-
es, ¢ opens the CI magnet energizing
path, and @ closes the ground thru
back contect of relay PGl used to
step the CI switch, to the winding
of relay FP. The PGl relay operates
to allow the CI swvitch to step to ter-
minal 17 and 18 operated during a
pulse period to give an open pulse
before relay FP is operated., At the
end of this period relay PGl releases
causing relay FP to operate. Relay
FP operated, & opens the circult to
relay PGl, b closes the "FT" lead to
the lov resistance battery, c closes
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the "FR" lead to ground on relay PGl
normal, and 4 closes in part a path
to operste relay AV over lead "AV"

in the revertive pulsing, figure J.
At the end of the pulse period relay
PG2 1s released closing ground from
relay CI1 operated, thru relay SP
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 )5,
wvill function to cause ground to be
closed to the "AV" lead to the TL
relay of the connector figure 1 caus-
ing it to operate. The operation of
the control TL relay causes the STIR
relay in the revertive pulsing fig-
ure 3 to release and transfers the
fundamental leads to the supervisory
figure 4. The release of relay SIR,
8 opens the operate circult of relay
CI causing it to release and b re-
leases relay CI1l, c¢ closes ground to
the brush of arc ¥ CI switch to cause
1t to return to normal. The transfer
of the "FT" and "FR" leads terminate
the heavy positive pulse. Relays CI
and CI1 released restore the pulsing
circuit to normal. Relay CI1 also

a8 releases reley SP, b opens the cir-
cuit thru arcs 1 and 2 of the CI
swvitch used to operate relays PR, PT,
1-2 and 3-4, ¢ opens the operate cir-
cuit of the PG2 and PGD relays, and
d removes grounds from the "AV' lead.
Relay SP released, releases relay FPl
and completes restoring the pulsing
circuit to normal, |

5.0706 No Heavy Positive "R"
Wiring

In this case rtlay FPl oper-
ates to close the ground vhich 1s
used to operate the FP relay to the
wvinding 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 circult to operate
the AV relay. Relay AV locks and
causes the circuit to restore to nor-

‘'mal as explained asbove 1in parsgraph

5.07706.

5.0707 Sender Tendem or Tandem Call
Indicator - Class Key PCIT
Operated

In this case the cperation of
the PCIT class key will operate the
PCIT relay which will cause the CI
switch to step t o terminal 1, for
three tandem digits or to terminal >
for two tandem digits. This circult
ijs 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 terminsal 1
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vith V wiring or terminal 3 with Y
viring. 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 explalned above
for direct call indicator. In & two
digit area wvhere three digits are
used for tandem operation, the key
set up of tandem keys should corre-
spond to the digits 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
normal, ground is connected to the

"PP" lead from relay (GR) normal thru

relay FT normal, This ground 1s main~
tained until relays PGl and GR oper-
ate vhich they do in cascade at the
end of the second and fourth pulse
periods, Relay PGl in.oeerating
closes ground to the "FR" lead and
the combination of the GR normal
ground on the "FT" lead and the
ground on "FR" when relay PGl oper-
ates gives a8 ground period on both
sides of the fundamental which will
discharge the cable and thus prevent
a false operation of the SN+ relay in
the call indicator control circuilt.
This ground period 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
Teat Thru Distant Office
Selector

Relay CI will operate in this
case from ground on arc ) of the
RS svwitch in the revertive pulsing
figure 3, thru the DO3 key, over
lead "CIG". Relay CG, and relay
OFC will operate in series in this
cagse as the battery will be re-
versed. Relays CGl and CG2 will also
cperate as on & regular call indicator
trunk test but relay OFC being oper-
ated opens the operate ground for
reley CI1l. This prevents the CIl
pulsing circuit from starting. Relay
OFC in operating locks to the CI re-
lay operated and operates relay OFX
thru relay CI1 normsl, Relay OFX op-
erated, a locks to the CI relay oper-
ated thru relsy OFC operated, b closes
ground thru relays OFX normal to start
the "P.C.I." impulser, ¢ closes the
PG2 and PG3 relay operate path, 4@
short circuits the CG relay vinding
to reduce the resistance of the cir-
cult to insure operating the distant
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office polar relay and (e} closes the
winaings of relays OFY z2ud OFZ to ter-
minals 9 and 11 respectively of arc 6
Cl selector. Under this conditien the
condenser timed interrupter functions
to operate and release the PGC and PGl
relays which steps the Cl switch to
terminal 9 where relay OFY operates to
open the fundamental to allow the dis-
tant office polar relay and associated
relays to release. The impulser con-
tinues tn step the Cl switch and the
OFY relay releases when the bfush
leaves terminal 9 to close the funda-
mental for trunk closure. When the

Ci switch reaches terminal 1l relay
OFZ is operated thru relay OFX oper-
ated. HRelay OFZ operated again opens
the fundamental, stops the impulser
and lights the OFL lamp as an indica-
tion of an overflow or Telltale of the
two-wire office selector. When the
disconnect key in the connector Fig. 1
is operated the circuit will function
to release the CI relay which in turn
will release the OFC OFX and OFY re-
lays and cause the Cl switch to return
to normal.

5.0710 Pulsing Numerical Digits Over
Ten Thousand

If 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. I1f the number
desired is not a party line or a
number 10,000 or above then no key in
the station row need be operated. if
no key is operated in the stations row
the circuit will function to send an
open in the first and third periods
and & light negative pulse in the
second and fourth periods.

5.0711 Misc. Conditions

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

Relays 1-2, 3-4 and PCl 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 mak-
ing current flow tests and per tent
make break tests of the PGC relay.

5.08 Testing Multi-frequency Pulsing
Trunks Arranged for WINK Start
Pulsing Signal

A WINK start pulsing signal is
given when a trunk is seised with ON
HOOK called subscriber supervision.
The polarity of the trunk is changed to
OFF supervision when the sender is

seized and changed back to ON HOOK

supervision when the sender is ready to
receive impulses. .

There is another start pulsing
signal called STOP PULSING in which the
trunk is also seized with ON HOOK called
subscriber supervision. This signal is
functionally the same as the WINK start
pulsing signal except that the OFF HOOK
signal is given by the No. 4A Intertoll
or Toll Tandem Incoming Trunk Circuit
and is of a slightly longer duration
than that of the WINK signal described
above. The OFF HOOK signal is changed
to ON HOOK supervision when a sender is
seized and ready to receive impulses.
The preparation of this circuit for
testing trunks that give the STOP
PULSING signal is the same as herein-
after described for the WINK start
pulsing signal.

5.0801 Preparation
(A} Two-Wire Trunk

The number to be called is
depressed on the Register Keys in Fig.
2. The required 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 rel§¥. The DPL-GO key is
normal for the WINK start pulsing sig-
nal. The MF and TST- keys are oper-
ated. The test circuit test jack 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 1is operated
it operates the MF relay. When the
MF relay operates it (a¥ opens the
"P2® and "R2"™ leads to the telephone
circuit, (b) places 1200 ohms in paral-
lel with the input side of the TST re-
eating coil across the "PT" and "PR"
eads from the MF current supply, (c)
closes thru in part the operate pathof
the RO relay in Fig. 4, and (d) oper-
ates the MFl relay. The MF1 relay op-
erated, (a) connecte the MF resistance
network to the pulse generator in
Fig. 6, (b) removes the 600 ohm ground
from the MP condenser and connects the
MF condenser in parallel with the
PG condenser for MF pulsing, (¢}
closes thru the PGA relay operate
path to the P relay in Fig. 6 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 t
PON relay operates. The TL relay op-
erated closes thru the tip and ring
from the test jack 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, (s)
closed a ground to operate the L
relay in Fig. 1, (b) operated the FDP
relay in Fig. 1 to remove the momentary
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open check festure during pulsing,

¢ - closed & ground to the pulse
generator to close its 4 and 7 con-
tects, PG relay in Fig. 6, d -

closed a ground to the MF resistsnce
network for MF pulsing, e - Closed &
ground to operate the FDS relsy,

f - closed a locking ground for the
RO relay in Fig, 4, g ~ closed a
ground to lock the SU-1 and RB relsys
in Fig. 4, h - closed a 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
FD3 reley operated, a - removes the
short circult from sround the 2700
chm MF network resistance to increase
the time of the KP pulse, b - opens
the operate path of the RO relay, ¢ -
closes thru 1ts locking ground to a
path to operate the next steering
relay whose reglster key 1s operated,
d - operates the FDSl1l relay in Pig. 9,
e -~ closes thru a peth to start the

pulse generator for delayed closure
time when automatic dial pulsing 1s
provided,

(B) Four-Wire Trunks

- The number to be called is 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 end
thereby satlsfy the test circuit, but
this key 1s chosen to check the continu-
ity of all of the trunk compensation
resistors in the test set, The operation
of A OPR COMP key 1s not required since
the tip and ring leads are closed

through the normal contacts of these keys.

The DPL key 1s normal if a WINK start
Pulsing signel is expected when the trunk
is selzed as indicated by ON HOOK sub-
scriber supervision. When the tandem
sender 18 seized 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 and 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 MF4W
operates relay (MPAW) which closes the
sleeve "S" lead of the trunk

for busy test, Relay MFAW closes
battery and ground to light

lamps T1, T, Rl and R to indicate

thst relays T1, T, Rl and R respectively,
are normal, Xey MF operates relay

MF and key TST1 operates relay TST1.
¥When the trunk is idle and the busy

teat circuit has functioned it will
close ground to lead "ST" operating re-
lay CI4W to cut in the four-wire trunk,
Leads "T1" and "T" are connected through
the vindings 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. Likewise leads "R1" and

Page 24

"R" are connected through polarized re-
lays provided for testing leads "R1"
(relsy TR1) and "R" (relay TR). These
relays are also connected in series

end in reverse polarity, thus enabling
the test circult to make 2 test of leads
"T1", "T" and "R1" and "R" for continuity,
polarlity and cross with battery or ground,

Assume the trunk is free from
trouble and is poled to give a WIKK
start pulsing signal., Under this as-
sumption.relais TT1 and TR1 will operste
vhen relay CI4W operates and extinguish
lemps Tl and Rl1., Lemps T and R will
remain lighted, Battery and ground of
the same polarity as the trunk circuit
battery and ground is closed by the
operation of relays TT1l and TRl to cause
relay SU (Fig. 4) to operate. If the
trunk conductors are reversed relays 7T
and TR will operate and operate relay
SUR (Fig. %) which, in turn, will oper-
ete relay RO. The operetion of relay
RO closes ground through interrupter
OFL to lamp OFL to give a flashing
visual signal as an indication that the
trunk 18 reversed. If the trunk is open
lamps T1, T, Rl and R vwill remain lighted
If the trunk is crossed with battery or
ground the location of the cross will
control the visual signals received.

If we assume the trunk is rreé

from trouble and 1s poled to give a
DELAY DIAL start pulsing signal relays

IT end TR will operate and extinguish
lamps T and R, Tl and Rl will

remaln lighted. Although batt and
round ofgghe same polarity asegge trunk

attery and ground 1s closed by the

operation of relsys TT and TR t?ia
folarity is reversed'by'key'nél vhich

s operated when the DEIAY DIAL start
puls signal 1s expected) to cause the
test clircuit to function as described
above for the WINK start pulsing signal,
In other respects the circuit operetes

88 described above under Paragraph (A)
for tvo-wire trunks. ers

5.0802 Polarity Test

When the TL relay in Fig. 1
operates 1t closes thru the tip and
ring from the test jJack for two-wire
trunks &8s follows - tip of the test jack,
thru the VM1 relsy normal, thru the RS1

key normal, thru the TIK]l relay normal
thru TST1 relay operated, thru the TRONK
COMP keys operated, thru the TL re-

lay opereted, thru the FDP relay op-
erated, thru the Rt relay normal,
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 T3T repeat coil,
thru the R: relay normal, thru the
FDP relay operated, thru the TL relay
operated, thru TRURK COMP keys oper-
ated, thru the T3T1 relay operated,
thru the TIX1l relay normal, thru the
RS81 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-
vire trunks.except that teat jack Tl

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

the test set 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 seach
other. When the supervisory relays are
connected across the tip and ring of the
trunk, should the trunk be
HOOK supervision the SUR relay will
operate as an indication that the trunk
is reversed, The SUR operated will
operate the RO relay thru the normal
contacts of the SUl. The RO relay
operated, 2 - will close thru the OFL
interrupter to flash the OFL lamp, b -
will close a
interrupter circult if it is prowvided,

¢ -~ will close thru a ground from the
PON relay contacts to the midpoint of
the pulse generator in Fig. 6 to prevent
it from pulsing, d - locks to a ground
on the PON relay, e - removes the ground
from the MF key to release the MF relay
vhich in turn releases the MFl relay,
and £ - opens a circuit for operating
the SG relay in Fig. 6 vhen automatic
dilal pulsing 1s provided.

5.0803 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 ON HOOK the SU
relay will operate. The 3U relay
operates the SU-~1 relay. The SUl re-
lay operated, a - 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 a path to operate the SG for
starting 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 will release
the SU relay and operate the 3UR
relay. The SUR relay vill operate
the RB relay. The RB relasy operated,
a - locks thru make before dbresk con-
tacts, to a ground on the PON relay,
b -~ opens in part a path for the RO
relay operation, ¢ - closes in part a
path 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 1s ready to re-
ceive MF pulses in the terminating
office 1t signals the terminating
sender which in turn reverses the
polarity to the originsting end as a
signal that MF pulses may be sent out.
This reversal is to ON HOOK and causes
the SUR relay to release and the 3U
relay to reoperate, The 8SU relay op-
erate wlll close thru a ground from

poled for OF_'F-

ground to the No. 5 crossbar

its 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 1t 1s provided to op-
erate the SG relay., The 3G relsy op-
erated, a - locks to a ground on the
PON relay, thru W relay normal when
provided and thru the RO relay normal,
b - closes s to start the No, 5
Crossbar Interrupter circuit when 1t
is provided, ¢ - closes thru the IR
interrupter to flash SDR lsmp, 4 ~
closes thru a ground from the DP re-
lay thru W relay normal to operate
the BD relay in Fig. 1 vhen automatic
DP is provided, and e - removes the
ground from the midpoint of the pulse
generator to start it pulsing,

5.0804 Pulsing and Steering

The steering relays TAN H,
TAN T, TAN U, TH, H, T, U and STA re-~
lays in Fig. 8 control the steering
of the pulses for the digits. Steer-
ing 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 traln of pulses to stop
the pulses., The pulse generator in
Fig. 6 is used both for MF pulsing
and automatic DP pulsing. The pulse
generator circult consists of a tim-
ing relay PG, the pulsing relay P and
a checking relay CKP to work with
networks of resistances, in Fig. 7
for MF pulsing, in Figures 10 and 11
for DP pulsing. The PG is & 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 - to the
resistance network connected to the
pulse generator circuit. The MF net-
vork will be connected when the MF1
relay 1s operated; the LFD and IRD
netvork when the LPD or LRD relay is
operated; the BGD network when the
BGD relay is operated. Each network
forms a voltage divider with its in-
termediate point being connected thru
operated contacts of the MF circuit
or DP circuilt relays, thru vindings
of the P and CKP relays to the No, 2
terminal of the primery winding of the
PG relay. This same is connec-
ted to one side of the condensers MF
and PG to the armature of the PG re-
lay. When DP pulsing is used only
the PG condenser is connected. When
MF pulsing is used the MF condenser
is connected in parallel with the PG
condenser thru the operated contacts
of the MFl relay in Fig. 7. The
ground from the PON 1s also closed
thru the normal contacts of the 3G
relay, operated contacts of the PS3
and RO relays to the 5 terminal of the
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PG 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
primary winding to csuse the PG relay
to close its 4 and 7 contacts and this
same current flowing thru the P and
CKP 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 SG
relay, allowing the 300 ohm battery

to become effective, 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 {rom the 1 termina.
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
¢he 300 ohm battery. The currents

in both windings again reverse and
cause the armature to move to the 4
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 excepi the KP
pulse which is about 100 milliseconds
due to a 2700 ohm resistance being
connected into the M¥F network when the
FDS relay is operated. When the LPD &
LRD network or when the BGD network
is connected to the pulse generator,
the pulse generator pulses 1O 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 from the midpoint of the pulse
generator PG relay and PG relay starts
to time the pulses, b - closes a path
to flash the SDR lamp, ¢ - operates
the BD relay, d - supplies a ground to
the No. 5 crossbar interrupter circuit
when it 1is provided and e closes in
{nrt 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 ot the PG relay. This closes
thru a path to operate the PGA relay
which in turn operates the FD31l 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 ASH lead, to Fig.
L, thru the operated HB relay, over
ASR lead to Fig. 7, thru the operated
contacts of the PGA relay, over ASK
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 coptact 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 of the PGA relay

over PC 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 U~ relay for the key depressed,
thru the C- relay to battery. The CO
to C9 pulse 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 be 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 pulaing,

a ground will keep the SDR lamp
lighted steadily, the MF relay will
release in turn releasing the MFl
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

::gg:{hgorgg reordertbefgraithe U
ay operatas dur -
ing it will rZ§e¥ge the polarit u%g

-the trunk and release the SU relay

and operate the SUR relay. I1f a

-
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four-wire trunk is under test this
reversal is repeated by relays TT1l and
Otherwise the
circuit operation 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 is provided, d - locks to a
ground on the PON contacts operated,

e - releases the HF 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
t.o 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 TiK]l or TLK2
key of the cord with the completed
call. 7The 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
s0 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 SI 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 ON1l or ON2
lamp is extinguished and them the
disconnect key is released. The cir-
cuit will then function as previously
described.

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 1is
ready it reverses the battery and
ground to the originating end as a GO
signal. ,

5.7902 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 8SU relay will operate the
SUl relay. The SUl relay will perfora
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
will operate. The SUR relay operated
operates the RB relay which, a - lock
thru its make before break contacts,

b - qpens in part the RO relay path,

¢ - closes in the path to operate the
 SG relay in Pig. 6, d - opens the
operate path of the SU-l1l relay and

e - 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 3G
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 S5G relay
operated will perform the same func-
tions as described in par. 5.0803.

5.0904 Pulsing and Steering

Same as described in
par. 5.0804 with the exception that
the SUR relay operates the 3G relay
in Fig. 6 to start pulsing.

50905 Reorder During MF Pulsing

Should the KF 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. I1f a four-

wire trunk is under test this reversal

is repeated by relays TTl 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
operated, 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.

5.0907 Ringing

- These functions are the same
as described in par. 5.0807.

5.0908 Disconnection and Repeat
| Test |

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

5.10 Testing ﬁial Pﬁlsing 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
circuit 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
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pulses or the BGD key in Fig. 11 1is
operated for battery and ground loop
pulses, The GO key is operated for
the GO start pulsing signal. The S-GO
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
circuit test jack is then patched to
the trunk test jack, the TST]l 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,

a - closes thru the LPD and LRD resis-
tance network to the pulse generator
in Fig. 6 for pulsing step-by-step
loop pulses, b - closes thru the LPD
contact protection to protect the
pulsing contacts of the P relay in
Fig. 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. When 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.BHl relay
and closes a ground to operate the
BH1 relay in the busy test circuilt,
The TST1 relay operated, a - closes

thru the Tip and Ring to the test

circuit and b - closes thru the 3T
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 DPl relay,
b -« closes thru the ST lead froa
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Fig. 1, to Fig. 8 for operating the
PON rclay ¢ - 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 SS5ST steering
relay. The S5-GU key operated connec-
ted the SKland SK2 relays in the cire
cuit to absorb a STOP-GO signal after
pulsing has started. The DPl relay
operated, a - provides grounds to the
LPU, LRD and SGD keys to operate their
respective relays, b - closes a ground
thru-the W relay normal to operate the
oD relay in Fig. 1, ¢ - closes locking
ground to the SK1 and SKZ 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 becoumes idle a ground

is put on the ST lead. The ground on
the ST lead will operate the PON relay
in Fig. 8. The POW relay operated,

a - operates the FDP relay in Fig. 1
to rewmove the nomentary open check
feature uuring pulsing, b « closed a
ground to the pulse generator circuit
to operate the PG relay in its release
direction closing the 4 and 7 con-
tacts, ¢ - closed a ground to oper-
ate the FuS relay, d - closed a
zround for locking the RO, SU-1, RB
and SG relavs, and e = provides
ground to operate the SG relay thru
the FDS relay operated for pulsing
the delayed closure time. The FDS
relay operated, a - opens the path

to operate the RO relay, b - closes
its locking ground for operating the
next steering relay, c - g¢loses thru
a path to operate the SG relay for
delayed closure time, d - closes a
path to operate the FUS1l 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 norwal from-the previous call.
When delayed closure time has been
completed the circuit goes into in-
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

is pulsed, for the keys depressed,
with timing for interdigital time
between 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 5-GO is
normal the circuit is arranged to
operate the R0 relay and flash the
OFL lamp should the terminating end
reverse the polarity of the trunk
after pulsing has started.

5.1002 Delayed Closure Time

When the FDS relay operates
it closes a path to operate the 5SG
relay to start delayed closure time.
The path to operatz the SG relay 1is
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 FJS 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 release, 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 time 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 Gompletion‘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 WR .
relay normal 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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supervisory relay 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, RS1 key normal, TLKl and TST1
relays normal, thru TRUNK COMP keys
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 relay 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 TLKl
relays operated, thru RS1 key normal,
thru VM1 relay operated to Ring of
test jack. 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 relay. 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 LC 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
SPl relay causes the Z relay to oper-
ate, The Z relag operated will, a -
close thru a pat
when the SPl relay will again operate
during interdigital time, b - close
thru a ground to operate the SPl relay
when the P3 relay operates to stop
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for the WR to operate

interdigital time, ¢ - closes a circuit
to operate the next steering, and d -
relea2se the FDSY relay. When the CKP
has operated and released to count

the number of pulses for the inter-
digital time on the LC to LE and Pl

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 ¥ 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
SPl 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 0 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.

5.,1004 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 T1 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-
lay 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 relay. The
ground from the CKP relay contacts will
prevent the SPl relay operating. When
the CKP operates to its 2 contacts and
removes the ground from its 3 contact
the SPl relay will operate., The SP1
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 relay 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 c¢ircuit 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 contzct 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 SG
relay will be removed and the SG relay
will release since the 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 oyt 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 nelay; b - releases the BD
relay, ¢ - removes the ground to the
contacts of the CKP rela{ in Fig. 6 for
operating the pulsing ays, d - re-
leases the pulling rela s locked oper-
ated, and ¢ ~ opens ths path of the
pulse generator PG, P and CKP relays to
the LFD and LRD or BGD resistance net-
work. The BD relay released removes
the short circuit from around the re-
peat coil and the polar supervisory

relays. The LPD, LRD or BGD relay
released opens the pulsing path, and

- disconnects the LPD 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 delzyed closure time and goes
into the interdigital timing period,
the pulse generator stops pulsing and
the polar supervisory relays are cone
nected into the fundamental circuit
ta 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 oper~ting the RO
relay. The RO relay operated will
perform the same functions as de-
scribed in par. 5.0802 except that |
the DP relay will be released instead
of the MF,

51006 Polarity Check of Trunk -
During Interdigital Time
AFPTER PULSING HAS STARTED

When pulsing has started and
the BD relay releases during inter-
digital time to remove the short cir-
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 SU relai With
the S-GO key normal the SU relay
will close a ground "to operate the RO
relay to flash the OFL lamp and pere
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
relag perated will operate the SK1
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 Tblaphonc Cir-
cuit

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

5.1008 Ringing

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.

5.,1010 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 as 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 a 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
3 and 5 contacts of the SU relay are
- closed.,

501102 Delayed Closure Time

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

5.1103 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.

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

- 5.1105 Pblarity Check of Trunk After
| Delayed Closure Time

| The c¢ircuit 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
'so that if the trunk is ON HOOK after
delayed closure time the SUR relay
will operate and in turn operate the
RO relay to flash the QOFL lamp. The
RO relav 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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5.1106 Polarity Check of Trunk =
During Interdigital Time
After Pulsing has Started

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

5,1107 Connection to Telephone Cir-
cuit

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

50,1108 Ringing

The circuit will function the
same as described in par. 5.08077.

5.1109 Disconnection and Repeat Test

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

5.12 Testing Dial Pulsing Trunks

Arranged for WINK Start Pulsing
Signal

5.,1201 The preparation will be the
same as described 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 for a WINK start

pulsing signal,

51202 Delayed Closure Time

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

5.1203 Trunk Test and Completion
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
atart pulsing signal it will close
a ground to operate the SG relay to
complete the timing and start puls-
ing the digits. | |

51204 Pulsing

The circuit functions the
same as 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. |

5.1206 Polarity Check of 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 Uisconnection 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. It is not
necessary to release this key between
calls. 1If 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-
lished 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 avallable for usewith the other
test cord for test purposes.

5.14 Supervision

5.141 Test calls are normally directed

to test lines beyond the trunk
under test. This, in genersl, provides
a test of the ringing feature, if pro-
vided, and also the supervisory fea-
ture of the trunk. The supervisory
lampsere lighted when the called sub-
scriber's .receiver is ®on hook" thus
providing a dark lamp for the receiver
"on 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 a
lighted T SUP (Test Supervisory), SUPl
or SUP2 lamp indicates that the called
subscriber has not answered.

5.143 Wet-Dry Supervision - There

are a few trunks which provide
bsttery and ground over the tip and
ring as long as the called subscriber's
receiver is "on hook"™. bBattery is then
renoved 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, SUP1 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 dry 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 normel when setting up the call,
or vice versa. The supervisory leamp
would under this condition be dark
for both "on hook™ and "off hook" un-
less there is a reversal of current
since the polarized relay would never
operate 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-ary
supervision, the connection is set up
using the dial pulsing and -.the GO
class keys. The T SUP lamp would re-
main lighted for both "on hook" -and
"off hook" since the T SUP lamp is
lighted under control of a back con-
tact of the SU polarised 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 pulsing wet-dry
trunk.

5.15 Momentary Open Check

When the momentary open check is
to be made the MO key is operatea 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 MCZ2
relay.
grouna which operates MO2 relay. The
incoming circuit 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 1is
tripped, the incoming advances to its
talking position and an interrupter in
the test line circuit operates and
releases the incoming S relsy; 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, reley MO3 whichwas 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 - &2 transmission test circuit such
as 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

Relay MO3 is held shunted to the

5.17 Belt Line Operation

When tests are to be made on
trunks incoming from other offices,
wnich 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 placiling
a make busy plug in the BL jack of the
Fig. 21 associzted 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-1l, and TEL-1 jacks
and the SUPV lamp appear on alternate
trunk frames. The test jack of the
trunk to be used in estatlishing 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 sre 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 RCl and RC2 relays, Fig. 16. The
operation of the RC2 relay will operate
the TST 1 relay and cause the circuit
to test as explained 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 relasy of Fig. 13
thru relay BL. Relay RC1l in addition
to extending the Tip and Ring to the

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 tandem trunks by
the use of the 12A 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 "T1l"
and "R1" psir. This order is reversed

if the test is to be made on the "T"
and "R" pair.

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
a 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 assoclated master test
frame is used.
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The tie line to the master test
frames functionsin the same manner as
the belt line to 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 ere
associated with the OGT test board by a
multiple of the Tl jack at each master

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 relay, TL, and ex-
tended to the master test frames where
they terminate in a make busy Jack.

The connections of trunks for
test is 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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