% ' CIRCUIT DESCRIPTION
- SYSTEMS DEVELOPMENT DEPARTMENT

- CHANGES
5 i g B. CHANGES IN APPARATUS _
i . B.1l Removed Replaced By
LA ST B Bhare wecwons
f (STP)
B.2 Added

1-3P12C Cord (MBl) Fig. 14
1-3P12D Cord (MB2) Fig. 14

C. CHANGES IN CIRCUIT REQUIREMENTS
OTHER THAN THOSE APPLYING TO ADDED
OR REMOVED APPARATUS

C.1 On page 5 of the Circuit Require-
| ment table the DPL relay was for-
merly shown as DLP on page 4.

C.2 On page 17 of the Circuit Require-
ment table the "Test Clip Data"
‘for the TNl and TN2 relays was for-
merly "Conn Grd" to T (Rel. Tst.) and
. "Test Set Prep"™ was CRD.

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 On sheet -0101 the following
changes were made,

Dl.1 In note 103 the A or B terminal
| of the LRD contact protection
network was formerly shown connected
to "GHRD" and the C or D terminal was
formerly shown connected to "8T(LR)"™
relay. The STP contact protection
network was formerly shown as an 18BM
resistance and an 0.5 MF condenser.

Dl.2 'In note 102 opposite "Busy Test™",
"Crossbar No. 5" Fig. 14 under

quantity formerly read "l per Test

and MB Bay".
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D.2 On sheet -0102 the following
changes were made,

D2.1 At the TNl or TNZ2 relay the 5B

was formerly connected to battery
and the 6T was formerly connected to 4T
of the TNl or TN2 relay and the 5T
of the BTl or BTZ2 relay.

D2.2 In figure 13 the routing of the
leads TN, S and BAT formerly
read "to figure 14",

D2.3 In figure 14 the routing of lead

TNR formerly read, "To Succeed-
ing Figure 14 or to Figure 13%. The
routing of the S lead formerly read
"To Figure 13". The routing of the
BAT or TNR lead formerly read "to fig-
ure 13 or to Preceeding Fig. 14". The
routing of the strapping on the sleeve
of the jacks formerly read "To All
Fig. 14",

D2.4 In figure 14 the (MBl) and (MB2)
cords were added.

D2.5 In figure 1 leads designated LB

and OF routed to No. 5 Crossbar
int. Ckt." were formerly designated
SDR and OFL respectively.

D.3 On sheet -0112, figure 57 is added,
figure 55 was removed a new fig.
55 was added. Changes were made in

- figures 52, 54 and 56.

D.4 On sheet -0105, figure 3, a lead
is added from the 6T of the (RPl)
relay to the 4T of the (STl) relay.

All other headings, no change.
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MANUAL COUTGOING THUNK
TEST CIRCUIT
Feiw USE WITH
CRUSSBAR NU. 5, CROSSBAR T-Niibil OR
TCLL SNILLHING SYSTEJ.hU.h CR LA

1. PURPUOS- OF CIaCUIT

This circuit is for testins out on
the cable peir of outgoing trunk cir=-
cuits by patching between the test cir-
cuit test jzck 2nd the test and mzke
busy jeck of the outgoing trunk, appear-
ing on the test and make busy Jjack bay.
The test circuit is arranged to make a
voltmeter test of the outgoing trunk
and to pulse out calls for the number
derressed on the register keys. The
pulsing mey be Revertive, Panel Call
Indicator, iMulti-frequency or Step-by-
Step loop disl pulsing.

- When a trunk is to be tested its
test Jjack &t the Test and ilcke busy
Jack bry is patched to the test Jjack
of the test circuit, VWhen a No. 5
Crossber outgoing trunk is to be tested
and it is made busy due to trouble it
is pratched in the same way. When a
Noe 5 Crossber trunk, which is in ser-
vice, 1s to be tested, in addition to
the test Jeckx, the :iB jack of the trunk
is patched to the test circuit IB Jjack
for meking the trunk busy when it 1is
idle. For 211l tests the test jack is
closed thru Fig. 1. The trunks in every
case are connected first to the Busy
Test Fig, 12 or Fiz, 13 where the trunk
is tested for a Busy and if idle 1t is
made busy., 'hen the trunk is made busy
a stert signel is then sent to the other
figures to start functioning, The volt-
meter test is made in Fig. 1. When a
1l trunk is tested the test is routed
from the test Jjack thru the Connector
Fige 1 to the RHevertive Pulsing Fig. 3.
When the signal is received that the
trunk is made busy the pulses are sent
out and when pulsing is completed the
circuit functions to connect the t runk
thru to the supervisory test circuit
Fig, 4. When a trunk requiring FCl
pulsing is tested the routing is from
the test jack thru Fig. 1 Connector,
thru the AP Fig. 3 to the PCI rulsing
Fig. 5. The PCl czll is then conpleted
the same as the uF cell, VWhen (IF puls-
ing trunks are tested the routing 1is
from the test jacks thru the connect*or
Fig. 1, to .iF pulsing Fig. 7 for puls-
ing while for supervision it is routed
from Fig, 1 to Fig. 4. I1F pulsing is
thru the repezt coil., When pulsing hes

‘been comnleted the .iF pulsing Fig. 7 is

disconnected and the trunk is connected
to the supervisory Fig. 4 onlv. In a

sinilar menner when step-byv-step cizl
pulsing trunks are tested the test

is routed thru Fig. 1 to the Dial puls-
ing Fig. 10 for SX3 loop pulsing &nd
thru Fig. 10 to Fig. 11 for SxS loop
resistance pulsing or 5xS battery and
Ground pulsing. In the same way as for
IF pulsing the trunk is closed thru
Fig, 1 to the supervisory test Fig. 4
for supervision. The O0.K. signal is
given by the flashing of a supervisory
lamp when trunk tests are completed to
final multipnle or incoming trunk test
lines, GHepeat tests may be made by
leaving the trunk patched to the test
circuit, disconnecting the test czall
completed and restarting in the regular
way.

2 » WORI\ ING LILIITS

2.1 The test jacks Tl znd T2 may be

connected to any trunk whose test
and make busy Jjack appears on the test
and make busy Jjack bay. The limits
for this circuit are based on the fol-
lowing:

PB=239 r.i Relay -« Trunk Supervi-
sion | 20-28V L5 to 50V

Max. bxt. Ckt.
Loop RHes., 4,000 ohms 10,000 ohms

in. Ins. Res. 30,000 ohms 30,000 ohms
2.20 Revertive Pulsing
2.21 268A (STP) relay - Selections

Illax. oxt. Uxt. Loop Res. - 3,330 ohms
I-Iil’l. II’IS. ReS. 30,000 OhIIlS

2.22 BL2)1 (TG) reley - Office and
Long Trunk Loop Test

+ax. Ext. Ckt. Loop Res. = 12,780 ohms
I{in. Ins. Res. 30,000 ohms

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

ohms

f{in. Coup. Res. distant office - 900
ohms with L relay of 900 ohms or
more

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

Printed in U. S. A. Page 1
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,:2 23 B167 (MTG) relay - Short Trunk
| Loop Tests

 @31. Ext. Ckt, Loop Res, - 2,300 ohms
IMin. Ins. Res, - 30,000 ohms

2 24 B421 (CG) relay - Panel Call
: Indicator Trunks

o 20-28 Volts 45-50 Volts
“Max. Ext. Ckt,
"Loop Hes.,

2 10,000 ohms 20,000 ohms
“Min, Ins,

Res. 30,000 ohms 30,000 ohms
. <. FUNCTIONS

3.01 Connects to the trunk to be

. tested by means of 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 pro-
vided the test jack (Tl or T2) is
patched to the trunk test jack. When
Fip. 13 and 14 are provided (No. 5
Crbssbar) 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
(MBl1 or MBRR) 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 or BY2)

when the trunk is busy when
patched and extinguishes thebusy lamp
when the trunk becomes 1idle,

3.04 Makes the trunk test busy if idle
when picked and the test key

(TST1 or TST2), voltmeter (VM1 or VM2)

talking key (TLKl or TLKZ2). or no test

key (NT1l or NT2) is operated.

3.05 When a trunk is picked while busy

to make it busy after is has be-
come idle and the busy test feature has
functioned,

3.06 Makes busy retest when a busy
trunk becomes idle to prevent
interference,

3.07 Starts a test call when the trunk
to be tested is idle and the busy
test feature has functioned.

3,08 Lights an off normal lamp (ON1
or ON2) when the test circuit
relays are operated.,

3.09 Reverses the tip and ring leads

from the test circuit test jack
to the test circuit when the reversing
key (RS1 or RS2) is operated.,
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3.10 Connects the voltmeter circuit

to the test jack when the volte
meter key (VM1 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 voltmeter circuit
are normal.

3.12 Tests the tipside using the 150
volt scale of the voltmeter when
the REV key 1is operated.

3.13 Reversesthe tip and ring to the
voltmeter test when the REV key

"1s operated.

3.14 Tests for foreign potential when
the FEMF key is operated.

3.15 Tests for short circuits when
the G and REV keys are used,

3.16 Makes a ballistic test for capa-
- city with the G and REV keys,

3.17 Reverses the connections of the
voltmeter when the VM REV key is
operated.

3.18 Makes a milliammeter test for
resistance with the 20,000 ohm,
1000 ohm and AM keys.

3.19 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
O0-24 volts 1.2 ma 20,000 ohms
0-24 volts 2, ma 1,000 ohms
0=-300 ma 300 ma 3 ohms

3.20 Connects Test Jack Tl to the
test circuit when TST1 key is
operated,

3.21 Connects Test Jack T2 to the
test circuit when TSTZ key is
operated.

3422 Overrides a busy when the no-
test feature (NT1 or NT2 key
Fig. 12) is operated.

323 Closes thru a bridged polar

relay supervisory circuit to
the test jack when the talking key
(TLK1 or TLKZ) is operated.

3e24 Indicates the supervision

when the bridged polar relay
is connected to the test jack by
means of the supervisory lamp
(SUP1 or SUP2),

N
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3.25 Provides compensating resistances

2nd keys for distant office selec-
tions D0S COiP in 300 ohm steps from O
to 1500 ohms,

3.26 Provides compensatins resistances
end kKeys for trunk compensation
(TRK CCi/P) from O to 3600 ohms with one
step of 250 ohms and subsequent steps
of 300 ohms. The 250 ohm step being
provided for compensztinz the operate
test of the "S" type trunk A relay.

3«27 Provides resistances and keys

(A RY OPR COiP) in 500 ohr: steps
from O to 17,500 ohms for making oper-
ate tests of the trunk A relay,

3.28 Provides test resistances in 500

ohm steps from O to 5500 ohms for
L RY NON CPR RES and from O to 12,500
ohms for A RY NON CPR R&S.

3,29 Provides a (RICR=-20,000) ohm re-

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

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

3.31 Provides means for making distant

office selections, Distant office
brush O to 4 is set up by depressing |
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 register keys operated.

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

3.34 Provides means for making trunk

test on P trunks with 24 volts
on the supervisory relay by operation
of the TFV key,

3.35 Provides means for MF pulsing
the called number on s pulse
trunks when the MF key is operated,

3,36 Provides means for pulsing SxS

loop pulses for the called num-
ber on Dial Puylse trunks when the DP
key is operated,

3.37 Provides means for testing Panel

Call Indicztor trunks when the
PC1D for direct P.C.l1. or PUIT for
tandem P.C.I. is operated.

3.38 Provides means for making RP
trunk L relay non-operzate test,

339 Provides means for making RP
trunk A relay non-operate test
when A NO key 1is operated.

3.40 Frovides means for makinz RP

trunk 4 and L relay premature
oreration tests on cable charging con-
dition (Battery cut-off Pznel only)
when the Pib - UPR A & L XS key is
operated,

341 Provides means for sending Pznel

Lall Indicator pulses on direct
PCI1 trunks when PCID key is operated
or tandem PCl trunks when PCIT key is
operated.,

3.42 Provides means for making a

trunk guard and overflow test
on PCI trunks before stazrting the PCI
pulses,

3.43 Provides mezns for rulsing SxS
loop pulses on Dizl Pulse trunks
when the DP & LPD keys are operated.

3«44 Provides mezns for pulsing SxS

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

3.45 Provides means for pulsing SxS

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

3.46 Provides means for listening for

dial tone before pulsing is
started on DF trunks when the DT key
1s operated.

3.4,7 Illakes 2 polzrity test of the IF

or Dr trunk before pulsing ilF or
DP pulses. |

3.48 Arranges the test circuit polar
supervisory relay for GO start
iiF or DP pulsing signal when the GO -

- key 1is operated,

3.49 Arranges the test circuit polar
supervisory relays for a STOP-GO

start .F or DP pulsing signal when

the DLP key 1s operated.,

3.20 Arranges the test circuit polar

supervisory relay for WINK Start
MF or DF pulsing signal when the GO
and DLP keys are normsl and either the
MF or DP key is operated.

3.51 Sends iF or UP pulses for the |
digits depressed on the register
kGYS-

3.52 Flezshes a sender lamp (SDR) while
pulsing RP, PCI, F or DP call.

3e53 Lights the sender lamp steadily
(SOR) when pulsing has been com-
rleted.
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3.5, Sends a KP nulse of at lezst 100

millisecond durstion before puls-

ing the pF digits.

3.55 Sends en ST pulse after all the
di<its have been .F pulsed.

3.56 Ovens the paths to the telephone
circult during FF pulsing.

3+.57 Pulses either MF or DIP pulses
under control of the same pulse

generator.

3.58 Stops the pulse generator when
the ST pulse for F pulsing has
been vulsed out.

359 Stops the pulse generator when
all DP digits have been pulsed

oute.

3.60 (Closes thru the Tip end Ring

from the MF or DF feature when
the trunk becomes idle and the busy
test circuit has functioned.

3.01 Hemoves the momentary onen check
while ii¥ or DP pulsing is in
Progress.

3.62 Does the momentary open check on

calls toc the incoming trunk test

line after RP, PCI, iIF or UP pulsing
has been completed and the 10 key is
operated.

3.63 Arranges the pulsing contacts
in the fundamentzl circuit for

3xXS loop pulsing.

3.64 Reanoves the pulsing contacts
from the fundamentel circuit

¢fter ox5 loop pulsing is completed.

3.65 Starts delayed closure time on DFP

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

weits for the start pulsing sig-
nal aiter delayed closure time
hes been completed.,

3 .00

3.67 ¢Controls the length of the in-
terdizital time for Dr cezlls,

3.68 Short c¢irc.its the polar suver-
visory relays and repeat coil
during P pulsing.

3.09 Hemoves short circuit from polar

supervisory releyvs and repest
coil for rolarity check of trunk dur-
ing intercizital tinme.

3470 Stops the pulse zenerztor during
interdigital time,

3«71 Advences the digit steering cir-
cult during interdigitel tiue,

Page 4

test circuit

3.72 Conpletes interdigital timing
and starts pulsing the next

. digit after the polarity check of the

trunk.

_3.73 Accerts 2 STOP=-GC signal with the

oG0 key operzted after DP pulsing
has started and before U digit is pulsed.
Flashes the UFL lamp if s STOP signal is
received after this STOF-GO sisnal.

3«74 Provides means for flashing the

overflow lamp (CFL) when 2all
trunks are busy, a selector goes to
tell-tzle or a reorder is encountered
on an i trunk,

3.75 Flzshes the OFL lamp if an IF or
DP trunk tested is reversed to
its normal polerity,

3.76 The R * key is provided to apply

105 * volts continuous ringing
current to the trunk when the key is
operated,

3.77 The SX key is provided to apply
simplex ringing current to the
trunk when the key is opersted.

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

Panel Incoming Selector

Crossbar incoming Trunk

Pznel Distant Office Selector

Panel Czll Indicator Trunk

Tandem Czll Indicstor Trunk

Panel Rerezting Incoming Selector

Pznel Sender Tandem Trunk

Tandem 0.G.T. to Centrzl Desk Operator
or to Ufficial P.C.x.

Tandem Announcement Trunk

Outgoing Repeater to Step-by=-Step Office

Outgoing Repeater Ci or SX to Step-by-
Step Office _

Step-by-Ster Incoming Trunks

Outgoing Toll Switching Reverse Suver-
vision Trunks

Outgoing Toll Switching TX Trunks

Lo CONNCTING CIRUCUITS

Wwhen this circuit is listed on a key

sheet the connecting information thereon
is to be followed,

LeOl Test and izke Busy Jacks =
SD-96376-01, SD-68203-01 and
SD-25762-01,

4«02 Test Circuit for Testing Outgoing
Trunks for Continuity and Rever-
sals - 30-96370-01.

L«03 Office Link and Connector (Cire
cuit - SD=25033-01. |
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L,.Ol4 Distent Uffice Selector -
SD- 2173 3 -Ol -

4L.05 Panel Incoming Selector such as

.06 Crossbar Incoming Trunk such as
SD=25295-01,

4L .07 Crossbar Tandem Incoming Trunk
Repeated Surervision -
SD-25887-01 ®

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

L, , 09 Telephone Key and Lémp Circuit -
SD""? 5 5 2‘#"‘01 L]

LelO Interrupter Circuit - S5D-25742-Cl
and SD-25062-01,

L.l1 Miscellaneous Circult - SD-95525-(l.

L.12 Clock Circuit - SD=G%0343-01.

,.,13 Tandem Overflow Trunk =~
SD'— 2 514-24- 2""01 .

4,14 Tandem OU.G.T. to Centrzl Desk
- Uperator or to Ufficisl P.B.XL. =
SD-2163 4-01 L

L.15 Tandem Announcement Trunk -
SD-zl 73 h-ol e

L,16 CUutgoing Trunk Circuit to
Panel, Crossbar and Sx5 -
SD-68011=-01.

L.17 Step-by-Step Trunk such as
SC-31726-01. |

.18 Crossbar Tandem Outgoing Trunk
Loop or Battery & Ground Puls-

ing - SD-25634-01.,

4,19 Crossbar Tandem Gutgoing CX
Trunk - SL-25490-01,

L.20 Toll Switching System No., LA =-
TX or Combined TX and Toll
Switching Trunk Circuit - SD-£82390-01,

Lhe.21 Toll Switching System No. LA -
Toll Switching Trunk Circuit

Dial or MfF -« Straightforward -

SD-08 214- 2-01 »

422 Toll Switching System No., L =

Toll Switching Trunk Circuit to
Crossbar No. 1, Panel or Step-by=-Step
Office Call Announcer or P.C.I. to
Monual Cffice - 5D-68326«01.

5. DESCRIPTION OF OPERATION
5,01 General

This circuit is arranged to test
trunks having battery on the tip for
ON-HOCK called subscriber's supervi-
sion. When trunks with battery on the

ring for ON-HUCK called subscriber's
supervision are tested the {51 or the
RS2 key is operated to reverse the
tip and ring leads- from the test jack
Tl or T2 to the test circuit. In de-
scribing the operation of this test
call it will be assumed thzt the Tl
jack is patched to the trunk to be
tested and all the keys are normal.

5.02 Busy Test using Fig, 12

- If the trunk to be tested is not
busy when patchea the busy test fea-
ture will not function until one of
the following keys is operated, TST1,
Vil or TLKl. +hen one of these keys
is operated it closes thru z circuit
to overate the 3l relay., The BH1
relay will lock. The BHl1 relay will
light the ONl lamp, close a circuit
for the SR1 to operate which in turn
will operate the slow operate ON)
relay. The ON1l relay is slow operate
to allow time for the slow release
SR1 relay to soak. When the UN1 relay
operates it locks, opens the operate
path of the SRl relay, puts a ground
on the sleeve of the test jack to make
the trunk busy, furnishes 2n additionsal
ground thru the normal contacts of the
SRl relay to the ONl lamp and furnishes
2 ground thru its locking contacts, the
SR1 relay normsl and the BHl relay op-
erated to the ST lead to the test cir-
cuit. .hen the slow release SRl has
released it closes thru the ST ground
from the locking contacts of the ON1
relay. 1f the trunk connected is busy,
relays BYl and TBl will operate thru
BYl relay secondary winding and thru
relay ON1 normsl 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-
tion. Relay BH1l operates from ground
on the U relay normal. Relay BHl oper-
ated locks to the D relay ground and
lights the ON1 lamp. Should the trunk
become idle while still connected to
the test circuit relays BY1l and TBl
will release, Reley TBl released op-
erates relay SL1 thru relay BHl oper-
ated thru relay ON1 normzl. Relay SLl
operates the slow operate relay ON1
anc prepares the circuit to reoperate
relay BIl over its primery winding,
Relay ONl1 operated, a - closes ground
thru relay SL1 operated to operate
relay BYl on its primary winding, b -
opens the operate circuit of relay SL1

and ¢ - prepares the busy ground. Relay

BYl operated closes its secondary wind-
ing thru the winding of relay TBl to
the sleeve of the test jack to make a
second busy test, When the slow re-
lease SLl relay is normal relay BYl
releases unless there is 2 busy ground

on the sleeve, Relzy ON1l will lock to
the D relay ground thru relay TBl nor-
mal under this condition, when relay

SL1 is normal. The open interval on
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the sleeve from the time relay BYl re-
leases the first time until it releases
the second time is 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 con-
tacts of the ON1l relay when the BYl re-
lay releases,

503 Busy Test using Fig. 13 & 14

When trunks are tested in service
the trunk T and MB Jjacks are patched to
this test circuit Tl and MBl jacks ree
spectively or to the T2 and MBZ2 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 tne 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 Jjack
connected to the Tl jack for the trunk
MB test.

5031 Busy Test (Fig. 13 & Fig. 14) =
Trunk in Service - TLK or TST
Key Normal in Fig. 1

When the TLK1l or TST1l key is
normal the BHl relay will be normal
and if the trunk is busy the BTl relay
will not operate since the sleeve will
be open, When the trunk becomes idle
the BTl relay will operate to the
ground on the S lead. The BTl relay
operated will, open the ground to op-
erate the TBl relay, close the TNl
relay to the TNR lead to operate in

series with a relay in the trunk, close .

part of the operate path for the ON1
relay and operate the ONl lamp. The
TNl relay operated will extinguish the
BYl lamp and close part of the SRl re-
lay 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 SR1l, close the ST lead to
Figure 1, open the operate path of the
TBl relay, supply additional ground to
operate the ONl lamp and locks itself
to the ground on the D1l relay normal
contacts, When SRl relay operates it
opens the ST lead path and closes the
operate path for the ONl relay. The
ON1l relay is a slow operate relay to
allow time for the SRl relay to soak.
When the ONl relay is operated it
locks, opens the operzate path of SRl
relay which starts to release, and
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provides an additional ground to the
ONl lamp. wWhen the SRl relay releases
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 & Fig. 14) -
Trunk in Service - TLK or TST
Operated in Fig. 1

When TLK1l or TST key is operated
the BHl relay will be operated. The
BHl1 relay operated will lock to ground
on D1 relay, close part of the ST lead
path, light the ONl lamp, operate the
TBl1 relay if the trunk is busy, and
close in part the path to operate the
SR1 relay,

When the trunk becomes idle the
BTl relay will operate to the ground
on the S lead from the trunk, The BTl
relay operated will, release the TE1l
relay, close the winding of the TNl
relay to the TNR lead to operate in
ceries with a relay in the trunk to
make the trunk busy to all calls, close
in part the operate path of the ONl
relay and close an additional ground
to keep the ONl iamp lighted. When
the TNl relay operates it will exting-
uish the BYl lamp and close part of
the SRl relsy operate path., When the
TBl relay releases it closes the path
to operate the SRl relay. When the
oR1l relay operates it opens the path
to the S1 lead and closes a path to
operate the ONl relay. The ONl1l relay
operated will lock, open the operate
path of the SRl which will start to
release, and provides an additional
ground to the ONl lamp. When the SR1
relay releases it closes thru the
ground from the locking contacts of
the ONl relay to the ST lead to Fig.l.

5.033 Busy Test (Fig. 13 & 14) -
Trunk Made Busy With MB Plug

When a trunk is to be tested
that has been made busy with an MB
plug, the Tl jack is patched to the
T Jjack of the trunk. The busy test
is made similar to that made for trunks
in service except that the TNl relay
operates to a 70C ohm battery thru the
normal contacts of the D]l relay. The
circuit operations are similar to
those described in par. 5.031 and 5.032,
The trunk being tested however may be
picked by the Master Test Frame and
cause interference since the MIF can
override a MDB plug in the MB jack on
a test call,

5.04 Operator Class Trunks Test

5.041 For operator class of trunks
the TLK]l key is operated after

the trunk has been patched to the

test jacks. When the busy test has
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functioned and the trunk is idle the
TLK1l relay will operate and close
thru the tip and ring of the trunk
thru the TLK repeat coil to the wind-
ing of the PB relay. The PB relay

is a polarized relay arranged 1n the
circuit to operate with battery on
the tip of the test jack and the RS1
key normal, The PB relay will oper- .
ate in series with the trunk A relay
when the TLK1l relay operates and
light the SUPl1 lamp, When the dis-
tant operator answers the trunk re-
verses its battery and ground the PB
relay releases and extinguishes the
SUP1 lampe.

5.CH5 Voltmeter Test
5051 Preparation

The trunk to be tested 1s
patched to the test jack and the VMl
key is operated to make a voltmeter
test of the trunk. When the busy
test has functioned and the trunk is
idle the VM1 relay will operate and
close thru the trunk to the volte
meter and voltmeter test keys,

5.052 Tip and Ring Test

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

scale,
5.053 Test for Foreign Battery

To test for foreign grounded
negative battery on the ringside of
the trunk, keys (FEMF) and (G) are
operated. To test for foreign ground-
ed positive battery on the ringside
of the trunk keys (FEMF), (VM REV)
and (G) are operated. Tests for
foreign grounded battery on the tip-
side of the trunk are made with the
reverse key {REV) operated. Tests
for metallic battery having its nega-
tive side connected to the ringside
of the trunk are made by operating
key (FEMF). Test for foreign metal-
lic battery having its positive side
connected to the ringside of the trunk
are made by operating keys (FEMF) and
(VM REV).

5,054 Tests for Short-Circuits and
Resistance

The test for short-circuits
may be made by operating (G) key.

If the trunk is short-circuited and
free from ground, the vcolimeter needle
will show a deflection which will be
unchanged when the REV key is operated,
The lower the resistance of the short-
circuited trunk, the grezter will be
the deflection., With the 20,00C ohm
or the 1000 ohm key operated 20 vclt
test battery through the 20,000 ohms
or 1000 ohms meter resistance 1s con-
nected to the ring lead and with the
(AM) key operated the 45-50 volt of-
fice battery through 200 ochms and the
meter 1is connected to the ri lead.
To make metallic tests the (G) key
should be operated in addition to the
desired voltmeter range key or (AM)
key. The resistance to ground or loop
resistance may be read directly from
the curves of circuit note 301, The
point of intersection of a line cor-
responding to the observed meter de-
flection and the curve corresponding
to the meter range in use gives the
resultant external resistance to
ground or loop resistance in ohms.

As seen from the curves, more accurate
readings of resistance are obtained by
using the 100,000 ohm range for re-
sistances above 10,000 ohms, the
20,000 ohm range for resistances be-
tween 2000 and 200,000 ohms, the 1000
ohm range for resistances between 100
and 10,000 ohms and the milliammeter
range for resistances below 2000 ohms,
There is considerzble overlap of these
ranges permitting the accurate reading
of resistances from below 20 ohms to
over 1 megohm, The value of resistance
may also be computed when using the
voltmeter ranges by multiplying the
difference between the test battery
voltage and the voltmeter reading by
the resistance in series with the volt-
meter and dividing by the voltmeter
reading. When using the (AM) scale
the resistance may be computed by mule
tiplying the milliammeter reading by
203, subtracting from the test voltage
and dividing by the milliammeter read-
ing,

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 volt=
meter needle as the capacity of the
circuit under test charges and dis-
charges, giving a fairly steady posi-
tion of the voltmeter needle.

5.06 Testing Revertive Pulse Trunks

5.06C1 Preparation
When testing revertive pulse

trunks the called number is depressed
on the Register Keys, the required

Page 7
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trunk coupensation Keys are operated,
if tne call is to be first routed
thru z distant office the LOS Key
fiz. B) is operated, the distant
office brush and group is set up by
depressing the TAN T and TAN U keys
(Fig. 2) respectively also the LO0OS
COMP keys (Fig. B) are operated for
the office compensation, the aNO key
(Fig. 3) is operated tc make an A
relay non-operate test, the PRE OPR A
& L RYS key (Fig. 3} is operated to
make an A & L relay false operate
test on cable charge, when the A & L
relay tests are made the A RY NON-OPR
COMP & L RY NON-OPR CCMP keys are op-
erated as required, the TST1l key
(Fig. 1) is operated and the class
RP key (Fig. 3) is operated. The
trunk test jack is then patched to
the test circuit test jack. The
Register keys depressed in Fig. 2
close thru leads to be Revertive
Pulse Fig. 3 to control the 1B, 1G,
B, FT and FU pulses. The DOS key
closes a path in part to opercte the
D0OS relay which when operated will
arrange the circuit to close the DOS
COMP into the T and R and send out
the office brush and group pulses
as indicated by the keys depressed
on the TAN T and TAN U keys, ahead
of the incoming and final selections.
The TST1 key operated will close thru
the ST lead to Fig. 3 to start the
call when the trunk is idle and the
busy test circuit has functioned (see
par. 5.02 and 5.C3). The RP key
closes thru a2 circuit to coperate the
RP relay which closes thru the ST
lead path in Fig. 3 to operate the
ST relay when the ST lead is grounded,
The DOS COMP keys are arranged to
cut-in resistance for distant in 300
ohm steps up to 1200 ohms. The trunk
compensating keys are arranged to cut
in one step of 250 ohms and then 300
ohm steps up to 3600 ohms. The L RY
NON-OPR RES Keys and the A Ry NON-OPR
RES keys are arranged to cut in re-
sistance in 500 ohm steps up to 5500
ohms for I Relay NON-OPR test and up
to 12,500 ohms for the A Relay NCN-OPR
test,

5.0602 Start of Call

When the busy test circuit
has functioned and the trunk is idle
the busy test circuilt grounds the ST
lead to Fig. 3. The ground on the ST
lead will operate the STR relay. Re-
lay STR operated, a closes a path
from ground through the normal termi-
nal of arc 3 RS switch to operate and
lock relay ST1, b supplies a ground
to lock the Cl relay, Fig. 5, and ¢
supplies ground to the ANO, Pre. Opr.
A&L RY, RP and DOS key for use in
causing the RS selector to pass by on
certain terminals if the keys are nor-
mal, d supplies battery to the winding
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of the CFZ and the counting relays.
Heiay UF<Z operated supplies ground
to the aructure of the STP relay
thru reiay OF3 normal. Relay S5T1
operated, a closes its lock circuit
to relay SIR operated, b closes
ground, thru arc © kS switch nornal
terainal to the RS switch magnet
thra its interrupter contact causing
it to step to terminal 1, ¢ partly
closes the "y and "FHR" leads, d
closes the "AV™ lead Lo the AV relay
contacts for later use, e cioses the
"FL" lead to the SDR interrupter
causing the OUR lamp to flash, f
opens the switch return to normal
ground and g closes a lock grcund
for relay Avo

5.0003 Distant Office Trunk Test
Fiszure B

In this case the opsrated
LOS class key and the proper DOS
COMP, TAN T and TAN U keys will have
been operated prior to the operation
of the 5T relay explained above, The
RS whicn will be in position 1 as a
result of the operation of the STR
relay. Ground from arc 3 terminals
l to 3 will operate relay DOS thru
the DOS key operated, Relay DOS op-
erated, a closes in part the funda-
mental circuit thru the DOS COMP RES
keys and resistance, b operates re-
lay rO2 from ground thru arec 1 RS
switch, ¢ prepares the ¢perate cir-
cuit of relay FS, d supplies ground
to move the RS switch off terminals
18 and 19 on revertive pulse calls
thru a distant office, e arranges
the circuit so that the TG relay
will be used on office test regard-
less of how the TrV key is operated.
Relay FOZ operated, a closes the
lock circuit from the counting re-
lays, b closes ground thru arc 4 of
the RS switch to its magnet energize-
ing it, ¢ prepares circuits for op-
erating or holding the OF2 relay
and for operating the 0 relay from
OF2 operated on overflow and tell-
tale conditions, 4 closes the funda-
mental for distant office test. The
fundamental circuit is as follows:
"FT" lead thru relay STl operated
thru relay DOS operated thru the
DOS CCMP keys and resistances thru
the FO2 relay operated thru relays
1A and FS normal thru the D high re-
sistance thru relay DOS operated
thru the TG relay winding thru relay

ST1 operated to the "FR"™ lead, Under

tnis condition relay TG operates to
the distant office trunk relay bat-
tery 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 op-
erate the O, 80 and FO relays in a
series parallel circuit, Relay FO
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operated, causes the slow release FOl
and FO3 relays to operate which opens
the operate circuit of relay FO2
causing it to release and open the
fundamental to release the TG relays.
Relay FO2 released, opens the locking
circuit of the counting relays and
allows the RS switch to step to ter-
minal 2. The releazse of relays FOZ
eand TGl will cause the U, BO and FO
and FUl relsys to release, Relays
FCl, FO3 and FU2 are made slow re-
lease to insure enough time between
selections (minimum time required is
100 milliseconds.)

5.0004 [Listant Office Brush Selection
RS Switch Terminal 2

Relay DGS 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.,
¢ closes the non-inauctive secondary
winding of relay OF around its pri-
mary winding to provide a better re-
vertive pulsing circuit, and 4 closes
the "FT" lead thru the windings of
relay STP thru the BO and FUl relays
normal thru the "PRI™ and "TER™ wind-
ings of relay OF in parallel thru re-
l2y STl operated to the "FR" lead.
Under this condition relay STP oper-
stes in series with and causes the
trunk L relzy in the distant office
selector to operate. Relay STP oper-
ated closes ground from relay OF2
operated thru relay OF3 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 FU2 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 3TP
relay causing it to release and reop-
erate, operating the counting relays
in sequence until the BO and FU 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 Fu operated,
operates the slow release relay FUl
which further opens the fundamental
and operates relay FO3., Relay FU3
operated relezses relay ¥F(U2 which
still further opens the fundzmental,
releases the counting relays, and
allows the RS switch to step to termi-
nal 3. Relay FU released, releases
the slow release relays FCl and FC3
which sllows relay FOZ2 to reoperate.

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

Relays DOS and FS remain op-
erated on terminal 3 of the RS switch
and as soon as the slow release FO2
relay is operated it z2gain 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 F02 relay will again
cazuse 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-operate. Relay
BO as explained before opens the fund-
amental to release the distant office
I, relay as an indication that the
sender is satisfied. Relay FO oper-
ates relay FUl which in turn operates
relay FC3 which releases relay FOZ,
Relay FO2 released releases the count-
ing relays and causes the RS switch
to step to terminal 4. Relays D05 and
FS release as the RS switch lezves
terminal 3. Relay FO released allows
the slow relezse FOl and FO3 relays
to release, ‘'hen RS switch reaches
terminal 4 ground from STR relay is
closed 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 RS switch to &d-
vance the RS switch to terminal 7.

5,0606 Distant Office Test Line Trunk
Test = 23S 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 is
the DUS 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 4 to 7 thru arc 6, b the RS
switch is moved off terminals 7 to 12
and 15 by the STR relay ground thru
the HPl key normal, ¢ the RS switch
is moved off terminels 13 and 14 by
the STR ground thru the (Pre. Opr.

A & L Rys) key normzl, d off terminal
16 thru the ANO and Pre. Opr. A4 & L
Rys keys normal, and e off terminal
17 by the STR ground thru PCID and

PCIT kegs normal in figure 5 over
leads "STG" and "KG", Un terminzl

18 the DCS relzy operates, The DCS
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remains operated over this same cir-
cuit on terminals 18 and 19. Relay
DOS operated a partly closes the
fundamental and b closes ground from
arc 1 - RS switch to operate relay
FO2 thru the CK and FO3 relays normal,
The fundamental circuit is traced from
the "FT” lead from Fig. 1 thru the
ST1 relay operated thru the DOS relay
operated thru the office compensating
resistance thra relay FO2 operated
thru relays IA and FS normal thru the
TG resistance thru relay DOS operated
thru the winding of relay TG thru
relay STl to the "FR"™ lead to Fig. l.
Relay FOZ2 operated also closes the
lock circuit for the counting relays
and energizes the RS magnet thru arck
of the RS switch. Relay TG operates
in the fundamental circuit either to
the test line L relay battery and
ground or to reverse battery froam the
distant 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 O, BO and
FO relays in series parallai. Relay
FO operated operates relays FOl and
703, Relay FO3 operated releases the
slow release FO2 relay. Relay FO2
released, a opens the lock circuit
for the O, B0 and FO relays allowing
them to release if relay TGl is re-
leased, b causes the RS switch to
step to terminal 19, ¢ opens the fund-
amental. Relay FO released releases
the slow release F0Ol and FO3 relays.

5,0607 Crossbar Tandem Office -
Transmission Test Line Test
RS Switch Term. 18

To make & transmission test
1ine test a transmission test cir-
cuit 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 terminated on the test line
the transmission measurements are
made with the 12A set.

5,0608 Terminal 19 RS Switch Over-
- flow Check

Ground from arc 1 operates
relay FS 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 circuit and closes the non-in-
ductive winding of relay OF around its
primary winding. Relay FOZ operated
completes the fundamental circuilt as
follows: "FT" lead, from Fig. 1 thru
relay ST1 operated thru the DOS relay
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operated thru the proper office com-
pensating resistance thru relay FO2
operated thru relay IiA normsal thru
relay FS operated thru relay 3TP winde-
ing thru relay B0 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
paraliel. 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 FO<.
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 relay T&l
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 switch
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, ¢ 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 relay in Fig. 1 which causes the
ST and ST1 relays to release which in
turn causes the revertive pulsing and
steering unit to restore to normal,

5.0609 The advance in case of an

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

5,0610 Dist. Off, Test Line Overflow
Condition RS Switch Term. 19

In this case the fundamental
is closed thru the STP and OF relay
windings in series and the overflow
reverse battery operates both relays.
Relay STP operated operates relay TGl
as explained in paragraphs 5.
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 opere
ates relay OF1 thru the IA relay nor-
mal., Relay OFl operated, a places &
supplementing ground on the RS magnet
to hold it operated, b starte the
slow release of relay OF2, ¢ supplies
& ground to relay OF2 for use in
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- operating 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 IAl op-
erated closes ground from relay OFZ
operated thru the relay OF3 normal
thru relay STP operated to the 0 count-
ing relay. As soon as the slow relesase
OF2 relay is noermal 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., Relay ¥FO3 operated
releases the slow release F0OZ 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 OF1 cperated. Relay OF3 oper-.
ated, & removez ground from the arma-
ture of relay FO, b opens the emer-
gency operate circuit for the O, BO,
and FO relays used when the TFV key is
operated, c locks to the OFl relay op-
erated, d closes the winding of relay
OF2 thru the FOZ2 relay normal to ground
on relay OFl operated causing it to
operate, and e closes the front contact
of relay OF2 to a make contact of relay

FO2 for operating relay O when relay FOZ2

is operated later. The release of re-
lay FO will allow the slow release FOl
relay to relesse. Relay FOl released
releases the slow release FOJ relay
which will reclose the FOZ2 relay's op-
erate circuit causing it to reoperate
and again close the fundamental cire
cuit. Relay FO2 operated, a closes
the lock circuit for the counting re-
lays, b closes ground from relay OF2
operated to relay O causing it to op-
erate and ¢ releases the slow release
OF2 relay. Relay OFZ2 released removes
the shunt from the BO and FO relays
causing them to operate. Relay BO op-
erated opens the fundamental., Relay
OF2 released closes the interrupter
thru the OF1, FO2 and OF3 operated to
the OFL lamp. On the first closure of
the fundamental the polar relay in the
distant office operated. The opera-
tion of relay (BO) opens the fundamen-
tal which causes the polar relay in
the distant office to release, This
operation and release of the polar re-
lay will cause the distant office to
advance for trunk cliosure. The next
closure of the fundamental when relay
FO02 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 flash-
ing 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 operats
from the reverse battery. Relay OF
operates relays OF1 and IAl., Relay
IAl closes the O counting relay to the
STP relay contact causing it to oper=-
ate from ground on relay OF2 operated
thru relay OF3 normal and closes
ground from relay OF3 normal if key
TFV is operated to provide an operate
circuit for relays BO and FO in case
STP is not operated long enough.

Relay OFl operated releases slow re-
lease OFZ2 relay which opens the ground
from the STP relay contact to allow
the BO and FO relays to operate. Re-
lay BO opens the fundamental and relay
FO operates relay FOl which operates
relay FO3 which in turn releases relay
FO2. Relay FOZ2 released releases the
counting relays and operates relay
OF3. Relay OF3 operated locks to re-
lay OF1l operated and closes ground
from relay OFl operated thru relay
FOZ2 normal to operate relay 0OF2, Re-
lay FO released releases relay FOl
which releases relay FO3., Relay FO3
released allows relay FO2 to reoper-
ate. Relay FOZ2 operated closes ground
from relay OF2 operated to operate
relay O and start the release of the
glow release OF2 relay. When relay
OF2 is normal the shunt is removed
from the BO and FO relays causing them
to operate and open the fundamental.
The distant office selector operation
is the same as explained in paragraph
5.0610, Under this condition the test
¢ircuit will block with the OFL lamp
flashing. When the DISC-1 key in

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

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

5.0612 Distant Office Telltale

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

Page 11
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5;0613 Incoming Trunk Test

When the RS switch is on
terminal 7, the RPl relay will oper-
ate from ground on the operated con-
tacts of the STR relay, thru arc 3
of the RS switch, thru operated con-
tacts of the RP relay, normal con-
tacts of the DOS relay (Fig. B) to
battery on the RP1l relay winding.
Relay RP1l operated, a supplies a
ground for operating relay IG if one
of the H numerical keys, 5, 6, 7, 8
or 9 are operated, b partly closes
the "FT" lead, ¢ closes in part cir-
cuits to the windings of relay FS,

d closes in part circuits for oper-
ating the LO, LNO, ANO and IA relays
and ¢ closes circuit for operating
relay FO2 thru relays FO3 and CK nor-
mal from ground on arc 1 terminal 7
of RS switch. The operation of relay
FO02, a completes the fundamental cir-
cuit traced from T of theé test jack
Fig. 1 thru VMl relay normal, RSl
key, TLK1l relay normal, TSTl1l key op-
erated, trunks comp keys operated,

TL relay normal over lead "FT" to
Fig. 3 thru relay STl operated thru
relay RPl operated thru relays (ANX},
(LNO), (CK) and (LO) normal thru re-
lay (FO2) operated thru relays (IA)
and (FS) normal thru resistance -TG
thru the DOS relay normal thru the
(TFV) key thru either the (TG) or
(MIG) relay thru the (ST1l) relay,
"FR™ lead to Fig. 1, TL relay normal
trunk comp keys operated,TST1 relay
operated, TLKl relay normal, RSl key
normal, VMl relay normal, to R of
test jack, b supplies a iocking ground
for the counting relays, and ¢ ener-
gizes the (RS) switch magnet thru
arc 4. . Under this condition the TG
or MTG relay operates depending upon
the position of the TFV key. Relays
TG or MIG operated will opersate re-
lay TGl. Relay TGl operated will
operate relays O, BO and FO thru the
OF relay normal, Relay FO operated
operates relays FOl and FO3 which
releases the FO2 relay. The release
of relay FO2 will, a open the funda-
mental causing the TG relays to re-
lease, b open the locking ground of
the counting relays so they can re-
lease as soon as relay TGl is re-
leased, and ¢ allow the energized RS
switch to step to terminal 8.

5,0614 Trunk Guard Test on Twenty-
Four Volt Trunk Relays

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

5.0615 Incoming Brush Selection
RS Switch Term. 8

With the RS switch on termi-
nal 8 and the RPl1 relay operated a
circuit is closed from ground on arc
1 of switch RS to operate relay FS
on its secondary winding. Relay FS
operated, a shunts the non-inductive
winding of the OF relay around its
primary winding to facilitate rever-
tive pulsing, b transfers the funda-
mental from the TG resistance and
relay, to the STP and OF relay cir-
cuit ard ¢ operates the ¥02 relay
thru the FO3 relay normal. Relay
FO2 operated, a closes ground to
lock the counting relays, b completes
the fundamental circuit for pulsing,
¢ energizes the RS magnet thru arc 4
of the RS switch. The STP relay op-
erates in this circuit in series with
the incoming L relay panel incoming
or the A relay on crossbar incoming
trunks. After the trunk A relay op-
erates the circuit is functioned to
substitute the terminating sender
L relay for the trunk A relay in
crossbar offices. The STP operated
operates a counting relay from ground
on relay OF2 operated thru relay OF3
normal thru arc 5 of RS switch and
the operated TH numerical register:
key. The STP relay is released and
reoperated operating the counting
relays as the el incoming selec-
tor makes brush selection, or as the
crossbar terminating sender reglisters
the information. The operation of
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,
Qelay FO3 operated releases the slow
release FO2 relay. BRelay FOZ2 re-
leased allows the RS switch to step
to terminal 9 and releases the op-
erated counting relays. Relay FO
released allows the slow release FOl
and FO3 relays to release,

5.,0616 Incoming Group Selection RS
Switch Term. 9 :

When relay FO3 is released
from the previous operation, relay
FO2 will reoperate, the RP1l and FS
relays being operated to close the
fundamental for incoming group
selection., This selection 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 registér keys is operated.
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The BO and FO relays operate as be-
fore opening the fundamental and caus-
ing the FOl and FO3 relays to operate
and relay FO2 to release which moves
the RS switch to terminal 10, If the
TFV key is operated relay DF operates
in parallel with the primary winding
of relay FS thru arc 1 and the RP1l
relay operated. Relay FS holds or re-
operates under this condition. Relay
DF closes a path thru the DF and DFl
resistances ?25,500 ohms) across the
fundamental cut thru the slow release
FO3 relay operated. This path 1s
necessary to discharge the fundamen-
tal cable loop before final brush
selection and must be closed a mini-
mum of 50 milliseconds. 1If it is
desired to increase the incoming group
selection pulses by five 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 incoming brush selection ex-
cept that terminal 10 of arc 5 of the
RS switch and the H numerical reglis--
ter keys form the counting relay cir=-
cuit. The counting relays and BO and
FO operate, as explained before oper-
ating relays FOl and FO3 causing re-
lay FO2 to release and advance the
RS switch to terminal 11,

5,0618 Direct Mechanical Final Tens
Selection RS Switch Term. 11

| On terminal 1l final tens
selection is made. 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 terminal 12 of arc 5
RS switch and the U units row of nue
merical register keys. At the com-
pletion of the selection the opera-
tion of relay FO operates relays FOl
and FO3 which in turn releases relay

FO2 the same as stated for the other
selection. Relay FOZ2 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 locks to
ground on relay FS operated and op-
erates the OFl relay thru relay IA
the slow release OF2 relay, b oper-
ates relay 1Al from ground thru relay
OF operated, ¢ supplies a ground for
holding the RS switch, d closes in

art the OFL interrupter to the OFL

amp and e supplies a ground to relay
FOZ2 for operating and locking relay
OF3. Relay IAl operated closes the
O counting relay to the STP relay con-
tact causing relay O to operate if
STP relay is not operated long enough
and closes a ground from relay OF3
normal thru the TFV key operated for
operating the BO and FO relays. {(This
is for incomings having only one po=
sition reverse battery periods.) The
STP operated prevents the operation
of relays BO and FO. In case the STP
relay was operated long enough to op-
erate relay O then its release when
the fundamental is opened at the se-
lector will allow relays BO and FO to
operate., On distant office overflow

or telltale the fundamental will not

be opened, the release of the slow
release OF2 relay, started by the op-
eration of relay 6?1 will remove the
shunt from the BO and FO relays al-
lowing them to operate, BRelay BO op-
erated opens the fundamental. Relay
FO operated operates relay FOl which
in turn operates relay FO3. Relay
FO3 operated will release the slow
release relay FOZ which causes relay
OF3 to operate. The release of relay
FO2 will also cause the counting re-
lays to release., Relay OF3 operated,
a locks direct to relay OF1 operated,
b closes ground to hold or reoperate
the slow release OF2 relay, ¢ trans-
fers the front contact of relay OF2
from the armature of relay STP to a
make contact of relay FOZ, d opens
the ground from the armature of relay
FO to prevent operating relay FOl on
its next operation and e prepares a
path to flash the OFL lamp. The re-
lease of relays FOl and FO3 cause
relay FOZ to reoperate and close the
fundamental as a trunk closure sig-
nal to the incoming attached. Relay
FO2 also closed ground from relay OF2
operated thru relay OF3 operated to
the O relay operating it and releas-
ing the slow release 0OF2 relay.

(Min. 200 milliseconds. Relay OF2
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released opens the shunt from the

BO and FO relays allowing them to
operate, Relay BO operated opens
the fundamental. The circuit will
block in this position with the

OFL lamp flashing as an indicating
signal. The operation of the DISC 1
key in Fig. 1 will cause the test
circuit and incoming to restore to
normal.

5.0621 Battery Cut-Off Panel Incom-

ing - Test for False Opera-
tion of the Incoming L Relay
on Cable Charge Condition RS
Switch - Term. 13

Since this test applies
directly to the panel battery cut-
off incoming trunk the call must be
set up on the trunk directly and not
thru a distant office. The test
circuit is prepared as described in
par. 5.0601 with the D(OS key normal
and the PRE OPR L & A RYS key oper-
ated. When the busy test circuit
functions and the trunk becomes
idle the RS switch will advance
toterminal 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
LC operates thru the RPl relay (held
operated with the (PRE, OPR, A & L
RYS) key operated) thru relay FOl
normal. Relay LC operated locks to
the same ground by passed around

relay FO1l and a opens the fundamental

circuit, bcoses the CK relay wind-
ing thru its continuity springs to
the make contact on relay FOl thru
relay FS normal, ¢ closes in part a
circuit thru the LNO resistance and
ANQO resistance (enough resistance
should be keyed into the circuit to

The OFL interrupter operates count-
ing relays 4, 4%, 3, 3', 2, 2', 1,
1', 0, BO &nd FC. Durlng this time
interval the incoming and final se-
lectors advance and the L relay in
the incoming is connected to the
fundamental for incoming advance and
may operate as the cable charges and
thus cause the incoming switch to
advance to trunk c¢losure position
falsely., The operation of relay FO
orerates relay FOl, Relay ¥FOl oper-
ates relay CK, Relay CK operated,

a locks to relay LO, b closes the
"FT" lead thru the winding of relay
CH thru the LNO resistance thru the
ANQO resistance to the "FR" lead, c
opens the OFL interrupter circuit
and d releases the F02 relay. Relay
FO2 released, releases the counting
relays includlng relay FO which
starts the release of the slow re-
lease FOl relay. If the L relay op-
erated and advancedthe incoming
falsely the test circuit will block
in this position., 1f 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.). Relay CH operated clo-
ses the ground thru relay FOl oper-
ated to operate relay CK thru the
ANO relay normal to the magnet of
the (RS) switch causing it to ener=-
gize. When the slow release FOl re-
lay is released the RS switch will
step to terminal l4. When the RS
switch leaves terminal 13 relay LC
releases and releases relay CK,

5.0622 Panel Incoming - L Relay
Non-Uperate Test RS Switch
Term., 14

This test is made only when
connected directly to the panel in-

prevent a weak L relay from operat- coming. With the RS switch on terminal
ing falsely on the check condition) 14 ground from arc 1 will operate the
for later use in checking for a LNO relay thru the RPl relay operated

false operation of the L relay in
the incoming trunk, d closes a
ground for locking reley CK, e clo-
ses ground thru relay CK normal to
operate relay FO02 which closes the
counting relay locking circuit, f
closes ground to the armature of
reley FO1l for use in operating re-
lay CK later, g closes the OFL in-
terrupter thru the CK relay normal
to the number 4 counting relay, for
use in timing the test intervai

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
(FO1) 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,
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thru the FOl and CK relays normal.,
Relay LNO operated locks to the same
ground by passed around relays FOl
and CK and, a closes ground thru re-
lay CK normal to operate relay FO02,
b closed ground to the FOl relay for
operating relay CK, ¢ closes the FT
lead thru relay ST1 operated thru the
RP1 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 (CH
through the LNO resistances, thru
LNO relay operated to the "FR" lead
thru the STl relay operated, d clo-
sed ground for locking the CK relay,
e closed in part the circuit for op-
erating relay CK thru its continuity
contacts, and f closed the OFL in-
terrupter thru the CK relay normal
to number 3 counting relays, The L
relay of the panel incoming selector
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is given a non-operate test in its
ineoming advance position over the
"EFT® and "FR® lead bridge which in-
cludes the CH relay winding. The OFL
interrupter operates number 3 count-
ing relay on its first make pegiod
after relay LNO operates and oper=-
ates the 3 prime relay on its first
open period. The balance of the
counting relays 2 to O are operated
on subsequent interruptions of OFL
interrupter. This time covers one
sequence switch start in the incom-
ing selector plus misc. other relay
times. Relays BO and FO are the last
of the counters to operate. Relay FO
operates relay FOl. Relay FOl oper-

‘ated 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-oper-
ate test. (Grd. Tip and Bat. Ring

of Trk.). If, however, the L relay
had operated during the non-operate
current interval the incoming will be
advanced to trunk closure position
where the current thru the CH relay
winding will be reversed causing it
to remain normal. With the CH relay
normal the path to energize the RS
switch is open and the circuit blocks.
Relay CK operated releases relay FO2
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
gselector L relay non-operate except
where the L relay is required to op-
erate, in incoming advance position,
in parallel with a noninductive
shunt. In case tests are made of
repeating incoming selectors using
minimum trunk compensation, the L
relay non-operate test shall be

omitted.

5,0623 Incoming Advance RS Switch
Tem. 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 FO2, b closes
the FT lead thru relay RP1l operated
thru relays ANX, LNO, CK and LR nor-
mal thru relay FO2 operated, AV relay
normal 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
ST1 operated, ¢ prepares the operate

circuit of relay IAl, d supplies a
lock ground for relay OF and e closes
the "Ter." winding of OF relay in
parallel with its "PRI." 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 OFZ oper=-
ated thru relay OF3 normal thru the
STP relay operated to the O counting
relay, and closes ground from relay
OF3 normal thru the TFV key operated
for operating the BO and FO relays if
the STP is not operated long enough
to operate relay O. This path is

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 e¢ircuit and relay ¥FO operated op-
erates relay FOl znd FO3, Relay FO3
operated releases relay FO2. Relay
FO02 released holds the fundamental
open, allows the RS switch which was
energized when FO2 operated to step

to terminal 16.

5.0624 False Operation of Incoming
A Relay on Cable Charge.
Battery Cut-Off Panel Incon-
ings Only. RS Switch Term.l6

This test is mede only when
the test circult is connected directly
to the incoming. With the RS switch
on terminal 16 a ground is closed thru
relay RP1 held operated, thru relay
FOl1 normal to operate relay ANC. Relay
ANO operated, a locks to its operate
ground by passing around relay FOl,

b operates relay ANX ¢ opens in part
the O relays locking circuit leaving
it under control of 8 relay, d closes
ground from relay FO2 operated to the
armature of relay CH, 4 closes the
contact of relay CH to 9 counting
relay and e opens the circuit between
the contact of 8' and the armature of
7' relay. Relay ANX operated, a
closes ground thru the FO3 and Ck
relays normal to operate relay FOZ,

b closes the "FT" lead thru relay
ST1 operated thru relay RPl operated
thru the ANQO resistances thru the LNO
resistances thru the winding of relay
CH to the ANO key. (The ANO key being
normal this circuit is not completedj
¢ closes the winding circuit of 7
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counting relay to the OFL interrupter
and d transfers the armature of re-
lay FO from direct ground to ground
thru the PilE. OPR. A & L RYS. key op-
erated. Under this condition the (FL
interrupter operates 1ln sequence tne
7, 6, 5, 4, 3, 2, 1 and O sets of
ccunting relays. This time covers
the elevator return to normal of the
final selector plus three seauence
switch starts, one in the final
selector and two in the incoming
selector. Relay FO operated, oper-
ates the FOl relay which in turn
releases relay FO2. Relay FG2 when
operated energized the RS magnet thru
arc 4 and closed the lock circuits of
the counting relays. Relay r02 re-
leased, zallows the RS switch to step
to terminal 17 and releases the count-
ing relays. Relays ANO, ANX and RPl
release as the RS switch leaves ter-
nminal 16, In case of a failure the
incoming will be returned to norwmal
falseliy. When the TL relay in Fig. 1
operates and cioses the circuit to
the supervisory Fig. 4 the L relay

of the incoming will be across the
tip and ring lead and should not op-
erate, thus the fallure to receive
supervisory flashes will be an indi-
cation of failure.

5.,0625 Circuit Restored 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 normeal or if
the JOS and KPl KXeys are both oper=-
ated. On terminal 20 ground thru arc
1l operates relay AV. Relay AV oper-
ated, a locks to the STl relay oper-
ated, b lizhts the SDR lamp steady
and ¢ transfers the winding of relay
STP from the fundamental to ground and
battery thru resistance fN. This 1is
done to condition the STP relay for
future use. Relay STP operated closed
ground from relay OF2 operated thru
relay OF3 normal thru relays AV and
STL operated to the "aV" lead. Ground
on the "AV"™ lead to Fig. 1 causes it
to transfer the fundamental to the
supervisory Fig. 4 and opens the "ST"
lead. The "3T" lead open releases
relay STR. Relay ST released, re-
leases $T1 relay and causes the 0OF2Q
and the counting relays, or the OF1
relay if operated to release. Relay
STl also closes ground to the brush of
arc 2 of the RS switch causing the
switch to return to normal by self-
interruptions.

- §,0626 Advance of RS Switch Under
Rapid Test

In case both the ANO and PRE,
OPR. A & L RYS. keys are normal on a
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direct mechenical czll the RP1l relay
will release on terminals 13, 14 and
16 znd the RS switch will be advanced

thru terminzls 13 and 14 by ground on
the PRS., OPR. { & L RYS. key normal

thru arc 6, thru terminal 16 by
ground from key iNO normal thru
arc 6:

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

This test is made with the
test circuit connected directly to
the incoming whose A relay is to be -
tested. Set the TH, H, T and U nu-
mericel register keys to select a
busy line. The ANO key will be oper-
cted in making this test. After se-
lections are completed, the RS switch
advances to terminzl 13, Ground from
the PRE. OPR. i & L RYS. key normal
thru arc 6 of RS switch advances the
RS switch to terminal 15 where incom-
ing zdvance is made the same as ex-
plained in paragraph 5.0623 which
causes the switch to step to termi-
nal 16, On terminal 16 relay RPl is
held thru the iNO 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 ANO 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 con-
trol of 8 relay, d closes ground to
the armature of relay CH from relay
FO2 operated, ¢ connects the contact
of relay CH to 9 counting relay wind=-
ing and £ opens the circuit between 7
relay and 8' relay. Relay ANX oper-
ated, a closes the fundamental as
follows, "FT" lead thru (ST-1l) relay
operated thru the RP1l relay operated
thru relay :NO operated thru the A
relay non-operate resistance thru re-
lay ANO thru the L relay non-operate
resistance thru the winding of relay
CH thru the SANO key operated thru the
+NO relay operated thru the STl relay
operated to the "FR" lead, b closes
the winding of 7 relay to the OFL
interrupter, ¢ closes a ground to
relay F03 for operating relays FOZ
thru relay CK normal and d transfers
the circuit on the armature of relay
FO from ground to the mzke contact of
relzy 9 thru the PRE. OFR. A & L RYS.
Under this condition the CH relay op-
erates in series with the trunk A re-
ley 2nd the A relay non-operate re=
sistznce, causes the 9 counting relay
to operate &nd closes ground from re-
lay FO2 operated thru relay AfNX oper-
ated thru OF3 normal to the armature
of relay FO. This arrangement checks




]

CL-95476<-01 - ISOUE 1

on the operation of the CH znd 9 re-
lays, The OFL interrupter will

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

counting ys to operate under
control operation. 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
relays. Relay FO2 released allows
the RS switch to step to terminal 17
and releases the counting and the

FOl1 relay. Relays iNO, ANX and RP1
release as the RS switch leaves ter-
minzl 16. If the A relay in the in-
coming trunk should operate on its
non-operate test current during the
counting interval, the incoming cir-
cuit will advance and close the busy
line signal to the test circuit. The
busy line signal will cause inter-
rupted reversed battery to be con-
nected to the CH relay causing it to
release and reoperate. Relay CH op-
erated causes the 9 counting relay
to operate. The release of relay

CH will allow the shunted 9' relay
to operate and the next reoperation
of relay CH will operate relay 8.
Relay 8 operated opens the operating
circuit of relays BO and FO thus pre-
venting the operation of relay FOl.
Under this condition the circuit will
block. The time counted in this case
is based on 2 busy line number on
which the incoming selector does not
have to wait on a pickup interrupter
before advancing to the ringing po-
sition,

5,0628 Advance for Call Indicator
Operation Thru Distant

Office, Fig. B
The RS switch in this case is

asdvanced from terminals 7 to terminals

12 and 15 by ground thru the RP relay
normal thru arc 6 and thru terminals

13
-nd PRE. OPR. 4 & L RYS. normal,

When the RS switch reaches terminal 17

ground from arc 3 thru the DOS class
key operated is closed to the ngliagn
lead to the call indicator pulsing

Figure 5, to operate the CI relay when
either the PCID or PUIT class keys &re

operated,

5,07 Testing Panel Call Indicator
Trunks

5.0701 Preparation

Calls may be made to pzanel
call indicator terminations as fol-
lows: |

a. Four or five digits, panel call

indicator pulsing direct to
panel call indicator. The digits

14 and 16 by ground thru keys ANO

would consist of TH, H, T and U
for four digits. The STA de-
pressed if required would be the
fifth digit. The PCID key is
operated in addition to the nu-
merical register keys depressed.

b, Two digits revertive pulsing

thru distant office, consist-
ing of the distant office brush
and group selections. These two
digits would be set up by depress-
ing a key in the TAN T and TAN U
rows for the distant office brush
and group respectively. The next
four or five digits as 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 reglister
keys depressed.

c. Six or seven digits, P.C.l.

pulsing thru Sender Tandem or
Tandem P.C.I. trunks. The 8ix
digits would consist of the TAN T,
TAN U, TH, H, T and U for six
digits and with the STi digit for
seventh digit. The PCIT key is op-
erated in addition to the register
keys depressed.

d., Seven or eight digits PC1
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
operated in addition to the regli-
ster keys depressed.

The trunk compensation keys
and the TST1l key are operated in
addition to the register keys and
either the PCID or PCIT keys as
described above. The trunk test
jack is then patched to the test
circuit test Jjack and the busy test
is made as described in par. 5.02,
and 5.03. When the PCID key is
operated it operates the PUCID re-
lay., When the PCIT key is oper-
ated it operates the PCIT relay.
When the 6, 7 or 8 button is de-
pressed in any row of register
keys in Fig. 2 they operate the
CI6, CI7, or CI8 relay respectively
and in turn these relays operate
the 1-2, 3=-4, PT or PR relay in the
various pulse periods to pulse out
the proper pulses for 6, 7 or 8.
When the PCI pulsing feature is
required only for PCIl direct trunks
the T, W and Z options are wired,
When in addition to pulsing 5
digits P.C.I. direct it is required
to pulse 3 digits tandem PCI the
V, W and Z options are wired.
When 5 digits PCI direct is required
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and 2 digits for PCI tandem the
V, T and Z options are wired,

The operation of the PCID relay
will cause the CI switch to ad-
vance to terminal 7 if it is

not already on terminal 7. The
og:ration of the PCIT relay for
three digit tandem will advance
the CI switch to position 1.

The operation of the PCIT relay
for two digit tandem will advance
the CI switch to terminal 3. This
gives the CI switch three differ-
ent start positions 1, 3 and 7.
When the busy test circuit has
functioned and the trunk is idle
the ground on the ST lead from
Fig. 1 to Fig. 3 will operate the
STR relay in Fig. 3. The opera-
tion of the STR relay in PFig. 3
will close ground thru the RP1
relay and DOS keys normal if Fig.
B is used, over CIG lead from
Fig. A or 3 thru the PCID or PCIT
relay operated thru arc 6 of CI
switch to the winding of relay CI
causing the CI relay to operate.

5.0702 Panel Call Indicator Direct -
Class Key PCID Operated

The operation of relay CI ex-
plained above also, a opens the re-
turn to normal ground for switch CI,
b closes ground for locking relay CI
and for operating relay CG2 thru re-
lay CGl for later use, ¢ closes the
fundamental tip thru relays OFZ and
OFY normal thru the windings of re-
lays CG and OFC thru relay CIl nor-
mal to the "FR™ lead, d closes ground
thru relay OFC normal to operate re-

‘ lay CI1l when relay CGl operates, e

. closes ground thru relay SP normal to
cause the PGC relay to operate towards
its back contact and f closes the PGl
relay to the back contact of relay
PGC. Relay PGC is carried to this
contact for test purposes only. The
CG relay operates in series with the
OFC relay and the call indicator
trunk A relay. The trunk A relay and
relay CG operate in this circuit
and relay CG operates the slow re-
lease CGl relay. Relay CGl operated,
operates the CG2 relay from ground on
relay CI operated, Relay CG2 operated,
a prepares the circuit for holding the
CG relay in the fundamental circuit
after relay CIl is operated, b closes
ground from relay CI operated thru
relay OFC normal to operate CI1l relay,
¢ connects the SDR lamp to the SDR
interrupter, figure 1, d closed a
holding circuit for relay CGl thru
relay OFX normal to the CI1l relay
normal and e opened the operate cire
cuit of relay SP. Relay CIl oper-
ated, a locks to relay CI operated,
b prepares relay PGC for pulsing,
causing it to operate relay PGl thru
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the PG3 and FPl relay normal, ¢ sup-
plies ground for locking relays PG2
and PG3 and ground to the armature of
relays PGC. This ground is used for
operating relay SP when CG2 relay
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 of slow release relay CGl on a
continuity basis from its break con-
tact thru the SP and PG2 relays normal,
and g closes the operate circuit of
relay PG2 to the PGl relay. Relay PGl
operated operates relay PGe. This cir-
cuit waits for the call indicator
pulsing loop to be substituted for the
trunk A relay battery and ground in
the PCI trunk. When the fundamental
leads of the trunk are connected to
the control circuit the battery and
ground thru the trunk (A) relay is
removed and the PCI control circuit
bridge relays are substituted. Under
this condition the CG relay releases
and if the PG2 relay ias operated at
this time relays CGl will also be re-
leased. Relay CGl released releases
relay CGZ. Relay CG2 released, a
transfers the "FT" and "FR"™ leads from
the trunk test relay CG circuit to the
ulsing circuit thru relay FP normal,
opens the CIl relay operate circuit,

and ¢ operates the SP relay to ground
on relay CIl operated. Relay SP is
the pulse start relay and causes the
pulsing relays PG, PGl, PG2 and PG3 to
function to send out the call indicator f
pulses over the fundamental leads to |
the PCI control circuit in the dis-
tant office. Relay SP operated also,
a supplies ground for energizing the
CI switch thru the PGl and FPl relays
normal, b closes ground from relay CIl
operated thru the PGl relay operated
to operate relay GR and ¢ closes in
part the circuit to operate the AV
relay, figure 3 "S" wiring. Before
relay SP operates the relays in the
pulsing circuit are as follows: Relays
PGl, GR and PG2 are operated, relays
PG, PG3, PT and PR are normal.

5.0703 When relay CI operates it i
causes relay PGC to operate to |
its back contact. The operation of re- s
lay SP connects the front contact of o
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 re-
leasing PGC after it is operated.

This transfer also removes the circuit
which causes relay PGC to operate
towards its back contact. Under this
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condition ground from relay Cll oper-
ated shunts battery thru resistance
BH and starts to operate relay PGC
on the primary winding, at the same
time the E condenser discharges thru
the secondary winding of relay PG to
cause it to be slow operate. Under
this condition the current thru the
primary winding of relay PG is tend-
ing to operate it while the conden-
ser discharge current thru its sec-
ondary winding tends to hold it on
its back contact. When condenser

& 1s discharged to the point where
the current thru the secondary wind-
ing is low enough relay PGC will op-
erate on its primary winding. As
soon as relay PGC is operated ground
from CI1 relay is 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 t0 operate and re-
lease as long as the CI1l and SP re-
lays are operated.

5.0704 Pulse Counting and Steering

The PGl relay operated oper-
ates the PG2 relay thru relay CIl
operated. Relay PGl operated and
relay CG2 normal starts the first
pulse out over the fundamental. The
first pulse period, with the CIl
switch on terminal 7, may be open or
it may be a light positive pulse,
ground on "FR" lead and high resist-
ance battery on the "FT" lead, de-
pending upon the stations register
key operated. Ground from the CIl
relay operated is supplied to the
brushes of arcs 1 and 2 of the CI
switch, thru terminal 7 of each arc
to the stations register key. lIn
case the key depressed is a code re-
quiring a 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 a result
of relay 1-2 being operated by the
station key and when operated in this
way 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 in
the first period and a heavy negative
pulse in the second period. The first
pulse is 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 energizes the Cl
switch magnet. The second pulse
period, as shown by the pulsing chart
on the drawing, can either be a light
of a heavy negative pulse, i.e., battery

on the "FR"™ lead and ground on the
"FT" lead and, depends upon which
station key is operated. The PR re-
lay is always operated when a heavy
negative is to be sent. When relay
PGC releases the next time, relay

PGl operates and Cl switch steps.

The terminals are strapped stagger
fashion on the CI switch so that if
one of the control relays PT, l-2 or
3-4, are operated, for use in the :
pulse period which obtains when the
switch steps they will remain oper-
ated thru the bridging brushes and
terminals. Relay PR however, is car-
ried thru arcs 4 and 5 in such a way
that the PR can only operate on the
even terminals if relay PGZ2 is nore-
mal and on the odd terminals if PGZ
relay is operated. This arrangement
is to prevent the possibility of a
false heavy negative pulse at the time
the CI switch is sampling the digit
ahead. The third pulse period starts
when the PGl relay operates and may
be an open or a light positive pulse
as in the first pulse period. The CI-
switch will step to terminal 8 keep-
ing closed the circuit to the PT re-
lay if it is operated. At the end

of the third period relay PGC operates
and releases relay PGl for the fourth
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 allowing the CI switch
to step to terminal 9 for the first
pulse period of the thousands digit.
Each digit has four pulse periods and
the CI switch steps at the beginning
of the first and third pulse periods
except the first period of the first
digit in a train of pulses.

5.0705 Heavy Positive Pulse, "S"
Wiring

When the last pulse of the
pulse chain is sent the CI switch
steps to terminal 17 where ground
from relay CI1 operated thru, the
brush of arc 1 CI switch is closed
to operated relay FPl. HRelay FP1
operated a locks to relay SP oper-
ated, b opens the high resistance
battery used for light negative puls-
es, c opens the CI magnet energizing
path, and d closes the ground thru
back contact of relay PGl used to
step the CI switch, to the winding
of relay FP. The PGl relay operates
to allow the CI switch to step to ter-
minal 17 and is 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, a opens the circuit to
relay PGl, b closes the "FI" lead to
the low resistance battery, ¢ closes
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the "FR"™ lead to ground on relay PGl
normal, and d closes in part a path
to operate relay AV over lead MAV"
in the revertive pulsing, figure 3.
At the end of the pulse period relay
PG2 is released closing ground from
relay CI! operated, thru relay SP
operated thru the FP relay operated
over the MAV" lead to operate relay
AV in figure 3. Relay AV operated
in the revertive pulsing figure 3,
will function to cause ground to be
closed to the "AV" Jead to the TL
relay of the connector figure 1 caus-
ing it to operate. The operation of
the control TL relay causes the STR
relay in the revertive pulsing fig-
ure 3 to release and transfers the
fundamental leads to the supervisory
figure 4. The release of relay STR,
a opens the operate circuit of relay
Cl causing it to release and b re-
leases relay CIl, ¢ closes ground to
the brush of arc 4 CI switch to cause
it to return to normal. The transfer
of the "FT" and "FR" leads terminate
the heavy positive pulse., Relays CI
and CIl released restore the pulsing
circuit to normal. Relay CIl also

a releases relay SP, b opens the cir-
cuit thru arcs 1 and 2 of the CI
switch used to operate relays PR, PT,
1-2 and 3-4, ¢ opens the operate cir-
cuit of the PG2 and PG3 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 relay FPl oper-
ates t o close the ground which is
used to operate the FP relay to the
winding of relay AV over lead "AV" in
figure 3. On the release of relay
PGl, the CI switch steps to terminal
17 and closes the circuit to operate
the AV relay. Relay AV locks and
causes the circuit to restore to nor-

mal as explained above in paragraph
5.0706,

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

In this case the operation of
the PCIT class key will operate the
PCIT relay which will cause the CI
switch to step to terminal 1, for
three tandem digits or to terminal 3
for two tandem digits. This circuit
is traced from ground on relay CI
normal thru arc 3 brush and terminal
7 thru the PCIT relay thru the CI
switch interrupter contact to the
magnet, causing it to step off ter-
minal 7 which is the direct call in-
dicator start position to terminal 1
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with V wiring or terminal 3 with Y
wiring. On tandem calls three extra
sets of pulses, the tandem hundreds

- TAN H, tandem tens TAN T, and the

tandem units TAN U, may be sent be-
fore the pulses for the numerical
digits. The circuit advances and
releases the same as explained above
for direct call indicator. In a two
digit area where 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 g positive
pulse is not to be sent, PT relay
normal, ground is connected to the
"FT" lead from relay (GR) normal thru
relay FT normal. This ground is main-
tained until relays PGl and GR oper=-
ate which they do in cascade at the
end of the second and fourth pulse
periods. Relay PGl in operating
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 a 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 circuit.
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 Indicatar
- Test Thru Distant Qffice
Selector

Relay CI will operate in this
case from ground on arc 3 of the
RS switch in the revertive pulsing
figure 3, thru the DOS key, over
lead "CIG". Relay CG, and relay
OFC wlll operate in series in this
case as the battery will be re-
versed. Relays CGl and CG2 will also
operate as on a regular call indicator
trunk test but relay OFC being oper-
ated opens the operate ground for
relay CIl. This prevents the CI
pulsing circuit from starting. Relay
OFC in operating locks to the (CI re-
lay operated and operates relay OFX
thru relay CIl normal. Relay OFX op-
erated, a locks to the CI relay oper-
ated thru relay OFC operated, b closes
ground thru relays OFX normal to start
the "P.C.I." impulser, ¢ closes the
PG2 and PG3 relay operate path, d
short circuits the CG relay winding
to reduce the resistance of the cir-
cuit to insure operating the distant




——f—j

CD-95476-01 - ISSUE 1

office polar relay and e closes the
windings of relays OFY and OFZ to ter-
minals 9 and 11 respectively of arc 6
CI selector. Under this condition 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 oper-
ates to open the fundamental to allow
the distant office polar relay and
associated relays to release. The
impulser continues to step the Cl
switch and the OFY relay releases
when the brush leaves terminal 9 to
close the fundamental for trunk clo-
sure. When the CI switch reaches
terminal 11 relay OFZ is operated
thru relay OFX operated. Relay OFZ
operated again opens the fundamen-
tal, stops the impulser and lights
the OFL lamp as an indication of an
overflow or telltale of the two wire
office selector. When the disconnect
key in the connector fig. 1 is oper-
ated the circuit will function to re-
lease the CI relay which in turn will
release the OFC, OFX and OFY relays
and cause the ci switch to return to

normale.

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

5.,0711 Misc. tonditions

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

Relays 1-2, 3-4, L6, U7 and
C8 are used to multiply the circuits
from the numerical register keys to
the PT and PR relays and are neces-
sary due to the lack of contacts on
certain registér Kkeys, |

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

relay.

5,08 Testing Multi-frequency Pulsing

Trunks Arranged for WINK START
PULSING SIGNAL

5,0801 Preparation

The number to be called 1s
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 oper=-
ated to compensate up to the operate
value of the trunk A relay. The DPL
key is normal for the WINK start
pulsing signal. & WINK start puls-
ing signal is when the trunk is picked
with ON HOOK called subscriber super-
vision. The polarity of the trunk is
then reversed to OFF HOOK when the
sender is picked and reversed back to
ON HOOK polarity when the sender 1s
ready to receive pulses. The TST1
and the MF keys are operated. 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 functioned and the trunk is idle
a ground is put on the ST lead to
Fig. 7. When the MF key is operated
it operates the MF relay. When the
MF relay operates it a - disassociates
the tip and ring leads of the test
jack from the telephone circuit and
connects them thru the supervisory
relays, SU and SUR, in series and in
reverse polarity to each other, b -
it places a 1200 ohm short circuit
across the tip and ring, ¢ - closes
thru in part the operate path of the
RO relay in Fig. 4, and d - operate
the MFl relay. The MF1l relay oper-
ated, a - connects the MF resistance
network to the pulse generator in
Fig. 6, b - removes the 600 chm ground
from the MF condenser and connects
the MF condenser in parallel with the
PG condenser for MF pulsing, C =
closes thru the PGA relay operate
path to the P relay in Fig. 6 for
pulsing, d - closes the ST lead math
to operate the PON relay in Fig. 8,
and e - closes thru the path to oper=-
ate the TL relay in Fig. 1 when the
PON relay operates. The TL relay op-
erated closes thru the tip and ring
from the test 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, a -
closed a ground to operate the L
relay in Fig. 1, b - operated the FDP
relay in Fig. 1 to remove the momen-
tary open check festure during pulsing,

¢
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¢ - closed a ground to the pulse
generator to close its & and 7 con-
tacts, PG relay in Fig. 6, 4 -
closed a ground to the MF resistance
network for MF pulsing, e - closed a
ground to operate the fDS relay,

f - closed & locking ground for the
RO relay in Fig. 4, g - closed a
ground to lock the SU-1 and RB relays
in Fig. 4, h - closed a ground to
the contacts of the P relay in Fig.b
for operating the PGA relay during
pulsing, j - provides a ground to
lock the SG relay in Fig. 6. The
FDS relay operated, a - removes the
short circuit from around the 2700
ohm MF network resistsnce to increase
the time of the KP pulse, b = opens
the operate path of the RO relay, ¢ =
closes thru its locking ground to =
path to operate the next steering
relay whose register key is operated,
d - operates the FDS1 relay in Fig.9,
e - closes thru a path to start the
pulse generator for delayed closure
time when automatic dial pulsing is
provided,

5.0802 Polarity Test

When the TL relay in Fig. 1
operates it closes thru the tip and
ring from the test jack as follows =
tip of the test Jjack, thru the VM1
relay normal, thru the RSlkey normal,
thru the TLK1 relay normal, thru
TST1 relay operated, thru the TRUNK
COMP keys operated, thru the TL re-
lay operated, thru the FDP relay op-
erated, thru the Rt relay normal,
thru the TST repeat coil, over T
lead to supervisory test figure 4,
thru the A RY OPR COMP keys operated,
thru the SU and SUR relays polar
supervisory relays, over the R lead
to Fig. 1, thru the TST repeat coil,
thru the Rt relay normal, thru the
FDP relay operated, thru the TL relay

operated, thru TRUNK COMP keys oper- -

ated, thru the TST1l relay operated,
thru the TLK1l relay normal, thru the
RS1 key normal, thru the Vil relay
normal, to the ring of the test jack,
The polar relays SU and SUR are ar-
ranged reverse to each other., When
the supervisory relays are connected
across the tip and ring of the trunk,
should the trunk be poled for OFF=-
HOOK supervision the SUR relay will
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, a - will close thru
the OFL interrupter to flash the OFL
lamp, b = will close a2 ground to the
No. 5 crossbar interrup§er circuit if
it is provided, ¢ - 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,

e - removes the ground from the MF
key to release the MF relay which in
turn releases the MFl relay, and f -
opens a circuit for operating the SG
relay in Fig. 6 when automatic dial
pulsing is 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 SU relay
operates the SU-1 relay. The SUl re-
lay operated, 2z - 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

round on the PON relay, ¢ - closes

n zart 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 SUR
relay. The SUR relay will operate
the RB relay. The RB relay operated,
a - locks thru make before break con-
tacts, to a ground on the PON relay,
b - opens in part a path for the RO
relay operation, ¢ - closes in part a
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 is ready to re-
celve MF pulses :in the terminating
office it signals the terminating
sender which in turn reverses the
polarity to the originating end zs a
signal that MF pulses may be sent out.
This reversal is to ON HOOK and causes
the SUR relay to release and the SU
relay to reoperste. The SU relay op-
erate will close thru a ground from
its 5 contact thru the 2 contact
thru the DPL and GO relays normai,
thru the operated SU-1 and RB relays,
thru the PS relay normal, thru the DT
key normal if it is provided to op-
erate the 5G relay. The SG relay 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 a ground to start the No. 5
Crossbar Interrupter circuit when it
is provided, ¢ - closes thru the SDR
interrupter to flash SDR lamp, d -
closes thru a ground from the DP re-
lay thru W relay normal to operate
the BD relay in Fig. 1 when automatic
DP is provided, znd e - removes the
ground from the midpoint of the pulse
generator to start it pulsing,

5.080, Pulsing and Steering

The steering relays TAN H,
TAN T, TAN U, TH, H, T, U and STA re-

-

d - locks to a ground on the PON relay, lays in Fig. 8 control the steering
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of the pulses for the digits, Steer-
ing relay ¥DS controls the sending of
the KP pulse for MF pulsing. The
steering relay SST controls the send=-
ing of the ST pulse for MF pulsing.
The pulse stop PS relay operates.at
the end of a train of pulses to stop
the pulses., 'The pulse generator in
Fig. 6 is used both for MF gulsing
and automatic LP pulsing. he pulse
generator circuit consists of a tim-
ing relay PG, the pulsing relay P and
a checking relay VKP to work with
networks of resistances, in Fig. 7
for MI pulsing, in Figures 10 and 1l
for DP pulsing. The PG is a non-
biased polarized relay and the wind-
ings of the P and CKFP relays are con-
nected in series with its primary
winding., When the PON relay in Fig. 8
operates it provides a ground to the
resistance network connected to the
pulse generator circuit, The MF net-
work will be comnnected when the MFl
relay is operated; the LFD and LRD
network when the LFD 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 comnnected thru
operated contacts of the MF circuit
or DP circuit relays, thru windings
of the P and CKP relays to the No, 2

~ terminal of the primary winding of the

PG relay. This same ground is connec-
ted to one side of the condensers If
and PG to the armature of the PG re-
lay. When DP pulsing is used only
the PG condenser is connected., Wwhen
MF pulsing is used the MF condenser

is connected in parallel with the PG
condenser thru the operated contacts
of the MF1l relay in Fig. 7. The
ground from the FOl is also closed
thru the normal contacts of the 3G
relay, operated contacts of the ¥S
and RO relays to the 5 terminal of the
PG relay and the 3 contact of the FG
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 cause 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 of the PG relay (1, 3 & 5
terminals) by the operation of the S5G
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 from the 1 terminal
of the PG relay. Initially the charg-
ing current makes the secondary wind-
ing the more powerful, holding the

armature on the 4 contact but as the
charge builds up on the condensers
the current thru the secondary wind-
ing diminishes and consequently its
magnetic effect diminishes until the
primary winding becomes more effec-
tive and the armature operates to the
3 contact. This causes the ground to
the armature to be connected thru the
3 contact to the 300 ohm battery,

The currents in both windings ‘again
reverse and cause the armature to
move to the 4 contact afiter a delay
due to the condenser discharge cur-
rent in the secondary 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 gen-
erator generates approximately 60
millisecond pulses with the MF net-
work except the KP pulse which is
about 100 milliseconds due to a 2700
ohm resistance being connected into
the 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 10 PepPeSe

when the SU relay operates the
second time for the WINK start pulsing
signal it onerates the SG relay. The
SG relay operated, a - removes the
eround from the midpoint of the pulse
cenerator. PG relay and PG relay starts
to time the oulses, b - closes a path
to flash the S3X lamp, ¢ - operates
the tD relay, d-suppiies a ground to
the No. 5 crosstar interrupter circuit
when it is provided and d closes in
part a path to operate the XU relay
if the trunk should ke reversed after
pulsing has started. The P relay, a
slave relay of the pulse generator FG
relay which has been on its front con-
tacts, moves to the back contact when
the ground is taken off the mid-
point of the FG relay. <{his closes
thru a path to operate the FGa relay
which in turn operates the FDS1l relay
to send the KP pulse frequencies to
the terminating sender and at the same
time it operates the next steering re-
laye The operate path of the next
steering is ground from the operated
PON relay, thru the normal steering
relays, thru the locking contact of
the rDS relay, over ASR lead, to Fig.
L, thru the operated B relay, over
ASR lead to Fig. 7, thru the operated
contacts of the PGR relay, over ASR
lead to Fig. 8, thru operated contacts
of the FDS relay, thru the normal con-
tacts of 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
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ates. The P relay operated wiil re- WhRen nid
case the PGA relay and cause the pulsed Jor tThe cxil and 1t is desired
FUS relay to release. WWhen the P to connect to the tezlephone circull
relay acain releases it operates the for talking or listening the 1Tik key
Fona relay which operates one of the is operated. oshould it we aesired
i 20 to C9 pulse relays (Fig. ¢) de- to hold a completed caili on one COTJ
| -anding on vhich register X2y 1S ~nd coend another ¢xll on the otner
operated, The circuit L0 operace cord uhe L.rst cuil o, ve held by
the - relay is zround Irom the Op- operating the sespcloted Lol or Lokl
erated contacts of the FGa relay, ey of the cord witn e corinleted
over FPC lead to Fig. 6, thru the op- call., +<he onerated key w.ll onerate -
erated 5G relay, over PC lead to its associated relay to close & polar 5
Fig. &, thru the normal rud relay, relay bridge across the T and ., ,
thru any steering relay that is nor-
mal, thru the operated steering re- .

: lay, thru the operated register Kkey 5.0807 Linging
l to the C- relay for the key depressed,
+hru the C- relay to battery. The CO

The test circuit is arranged

to U9 pulse relay that operates clos- so that continucus machine ringing

es thru the freguencies for its num=- may be applied to tune trunk by oper-

ber to the terminating sender. The ating the R+ key or Simplex Aingzing

PGA operates and releases, operating may be appiied by tihe operation of |
a pulse relay for each digit de- | the SX keye. i

pressed and advancing the steering

circuit until the SST relay in the - | 5

steering circuit when the ST pulse 5,0808 Disconnection and lLepeat i

| will be sent out to the terminating Test '
sender. When the S1 pulse has been

sent out and the IS relay operates, 'he call may be disconnected

a cround will be put on the midnoint by releasing the various Keys oper-

of the FG relay to stop its pulsing, ated for the call and then operating 1
a ground will keep the SUa lamp the U.SC 1. Yo make a repeabt test

lighted steadily, the il relay will on a cord the JISU 1 or LiSU 2 Kkey }
release in turn releasing the Mil - is operated until the (Ll or Uiz

relay and the TSUP lamp will be lamp is extinguished and then the |
closed taru to the SU relay contacts disconnect key is released. The cir- \

cuit will then function as Hreviousliy

for flashing
described.

5.0805 Reorder During I Fulsing

Should the MF terminating 5,06 Testing i Pulsing L TUKS
sender go to reorder betfore the U arranzed for STur-GuU Start i
steering relay operates during puls~ Pulsing 2ignal , g
ing it will reverse the polarity of ) \
the trunk and release the SU relay 5,0901 Preparation
and operate the SUR relay. The 3SUil
relay operating will operate the RO The preparatiocn for testing LWF i
relay. The circuit to operate the pulsing trunxs arranged for STur=GO |

RO is ground from the SUR relay oper- start pulsing signal is the same as

ated, thru the DPL relay normal, described in var. 5.0801 for Wluk start

thru the GO relay normal, RO lead pulsing signal except that the JFL key

to Fige 7, thru the NF relay oper- is operated. The 3TCF-GU signal 1is

ated, over RO lead to Fig. © thru where the trunk is picked OrF-HOUK

the &G relay operated over nl lead called subscriber supervision. The -

to Fig. 8 thru U and STA relays normal, trunk circuit functions the teminat-

over RUP lead to Fig. L, thru RO relay ing circuits to pick a terminating

winding to battery. The 10 relay oper- sender which awaits a signal from the

ated, a - closes a ground from the FUN MF receiver that it is ready to re-

relay to the midpoint of the pulse ceive pulses. When the sender recelves e

cenerator to stop pulsing, b - closes & the signal that the MWF receiver is reedy SRR
ath from the CFL interrupter oo it reverses the battery and ground to

flash the OfL lamp, ¢ =- closes & the originating end as a GU signal,

ground to the No. 5 crossbar inter-

rupter circuit when it is provided,
d - locks to a ground on the rUi con- 5,0902 Folarity lest

tacts operated, e - releases the WKF
relay in Fig. 7, and f - opens the
$G relay locking path.

'he polarity test ol the trunk
is made the same as described 1in

Page 24




—

CD-95,76-01 - ISSUE 1

par. 5.0802, With the STOP-GO

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 l0802 o

560903 Trunk Test and Start Pulsing

Whenr the polar supervisory
relays SU and SUR are connected
across the tip and ring of the trunk
and the trunk is voled OFF-HOOK with
the DPL key operated for S7T0P-GO
start pulsing signal the 35U relay
will operate. The SU relay will op-
erate the SUl relay. 7The SUl relay
will perform the same functions as
described in par. 5.0803. When the
terminating end is ready to receive
MF pulses the polarity 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 operatedy, a - locks thru
its make before break contacts, b -
opens in part the RO relay path, ¢ -
closes in the gath to operate the 3G
relay in Fig. 6, 4 - opens the oper-
ate path of the 5U-]1 relay and e -
closes in part a path for operating
the steering relays. The S5G relay
in Fig. 6 operates from ground on the
operated SUR relay contacts, thru the
DPL relay operated, thru the SU-1

‘relay operated, thru the RB relay

operated, over SG lead to Fig. 8
thru the PS relay normal, over s&
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 3G relay
operated will perform the same func-
tions as described in par. 5.0803.,

50904 Pulsing and Steering

Same as described in
pare 5,C804 with the exception that
the SUR relay operates the SG relay
in Fig., 6 to start pulsing.

5.0905 Reorder During M¥ Pulsing

Should the MF terminating
sender go to reorder before the U
steering relay operates during puls-
ing it will reverse the polarity of
the trunk and release the SUX relay
and operate the SU relay., 7The SU
relay will close a ground to operate
the RO relay thru the UFL relay op-
erated, over the RO lead to Fig. 7
thru the MF relay operated, over RS
lead to Fig. 6, thru the sG relay
operated, over the RO lead to #ig. 8
thru U and STA relays normal,
over ROP lead to Fige. 4, thru RO re-
lay winding to battery. The func-

tions of the RO relay are the same
as described in par. 5.C805.

£5.0006 Connection to Telephone
Circuit

These functions are the same
as described in par. 5.C806.

5.0907 HRinging
These functions are the same

as descrited in par. 5.0807.

5.0908 Uisconnection and hepeat
Test

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

5,10 Testing Dial Pulsing Trunk Arrang-

ed for GO START PULSING SIGNAL

51001 Preparation

When testing trunks which
require step=-by-step loop dial puls-
es 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, ThelPD key in Fig. 1C
is operated for loop dial pulses, -
LRD key is Fig. 10 is operated for
loop resistance pulses or the BGD key
in Fige. 11 is operated for battery
and ground loop pulses. The GO key
is operated for the GO start pulsing
signal, The S-GO key operated pro-
vides means for absorbing a STOP-GC
signal after pulsing has started,
The number to be called is depressed
on the Register Keys in Fig. 2. 'lhe
reouired TRAUNK CUMP keys in fige 1
and the required A CPR COiP keys 1in
Fig. 4 are operated. The T3T1l key
in Fig. 1 is operated and the DP key
in Fige. 10 is operated. The test
circuit test jack is then patched to
the trunk test jack and the busy test
is made as described in pare. 5.0Z<.
When the busy test circuit has func-
tioned as described in par. 5.02 or
pare 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 LPL re-
lay operated, a - closes thru the LPD
and LRD resistance network to the
pulse generator in Fig. 6 for puls-
ing step-by=-step loop pulses, b -
closes thru the LPD contact protec-
tion 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 Re. When
the LRD key is operated it operates
the LRD relay., The LRED relay operated,
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a - closes thru the LPD and LRD re-
sistance network to the pulse gen-
erator 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. The BGD
relay operated, 2 - 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 re-
lay 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 1is operated it oper-
ates the GO relay. The GO relay op-
erated, a - operates the SU-1l 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
BH1l relay in the busy test circuit.
The TST1l relay operated, a - closes
thru the Tip and Ring to the test
circuit and b - closes thru the ST
lead from the busy test circuit,

when the LP key is operated it oper-
ates the DP relay. The DP relay op-
erated, a - operates the DPl relay,

b - closes thru the ST lead from

Fig. 1, to Fig. 8 for operating the
PON relay c - 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 @ = closes

a circuit to omit the SST steering
relay. The S-GO key operated the
S=G0 relay it connected the SK1 and
SK2 relays in the circuit to absord

& STOP-GO signal after pulsing has
started. The DPl relay operated,

a = provides grounds to the LPD, LRD
and BGD keys to operate their respec-
tive relays, b - closes a ground thru
the W relay normal to operate the BD
relay in Fig. 1, ¢ - closes locking
ground to the SK1 and SK2 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 c¢ircuit has functioned
and the trunk becomes idle a ground
is put on the ST lead. The ground on
the ST lead will operate the PON relay
in Fig. 8., The PON relay operated,

a = operates the FDP relay in Fig. 1
to remove the momentary open check
feature during pulsing, b - closed a
ground to the pulse generator circuit
to operate the PG relay in its release
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direction closing the 4 and 7 con-
tacts, ¢ - closed a ground to oper-
ate the FDS relay, d - closed a
ground for locking the RO, SU-1, RB
and SG relays, and e - provides
ground to operate the SG relay thru
the FDS relay operated for pulsing
the delayed closure time. The FDS
relay operated, a - opens the path
to operate the RO relay, b - closes
its locking ground for operating the
next steering relay, ¢ - closes thru
a path to operate the SG relay for
delayed closure time, d - closes a
path to operate the ﬁDSl relay. The
FDS1 relay operated controls the de-
layed closure time. The delayed
closure time is provided to allow
time for the trunk circuit to restore
to normal from the previous call,
When delayed closure time has been
completed the circuit goes into in-
terdigital time and stops during this
period to wait for the start pulsing
signal from the terminating end.
Trunks arranged to receive dial
pulses when picked will send a start
pulsing signal to the test circuit
to start pulsing immediately when
picked. These trunks are arranged
for GO start pulsing signal, 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 S-GO is
normal the circuit is arranged to
operate the RO relay and flash the
OFL lamp should the terminating end
reverse the polarity of the trunk
after pulsing has started,

51002 Delayed Closure Time

When the FDS relay operates
it closes a path to operate the SG
relay to start delayed closure time,
The path to operate the SG relay is
ground from the PON relay operated,
over the DCT lead to Fig. 4, thru
the RO relay normal, over the DCT
lead to Fig. 10, thru the W relay
normal, over the DCT lead to Fig. 8,
thru the FDS relay operated, over
DCT1 lead to Fig. 10, thru the DP
relay operated, over SGO lead to
Fig. 6, thru SG relay winding to bate
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

-
- L
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operate and release control relays
for the delayed closure time count-
ing the pulses on the LC, LD and LE,
and P1 to P5 relays. When the P5
relay operates the ground from the
FDS relay operated is extended to

the SPl relay winding. The SPl re-
lay 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 SPl relay operates.

5,1003 Trunk Test and Completion of
Timing |

When the SPl relay operates
jt 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 cir-
cuit around the P relay contacts, d -
release the BD relay to remove the
short circuit from around the repeat
coil and the polar supervisory re-
lays, 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 £ - close the path from the
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, TLK1l and TST1l
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 coll 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 TST1l and TLK1l
relays operated, thru RSl 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 5G relay. 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
jnterdigital time. The release of
the CKP relay operates the SPZ2 relay
thru the operated 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 re-
lays LC to LE and Pl to P5. When
the CKP relay again operates to re-
move the ground from its 3} contact
the SPl1 and SP2 relays release. The
release of the SPl relay causes the Z
relay to operate. The Z relay oper-
ated will, a = close thru a path for
the WR to operate when the SPl relay
will again operate during interdigi-
tal time, b - close thru a ground to
operate the SPl relay when the P3 re-
lay operates to stop interdigital
time, ¢ - closes a circuit to oper-
ate the next steering, and d - re-
lease the FDS1 relay. When the CKP .
has operated and released to count
the number of pulses for the inter-
digital time on the LC to LE zand 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 op-
erated to operate the WR relay. The
WR relay will cause the W relay to
release and provides an additional
locking ground for the SG relay. The
W relay released will provide a lock-
ing 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 relesys SU and SUR also

the repeat coile. The next release of
the CKP relay will operate the SP2
relay which will release the operated
counting relays and hold the SPZ2 op-
erated to the ground on the CKP con-
tacts. When the CKP operates the

SP1 and SP2 relays will release., The
SP1 relay releasing will release the
WR and Z relays, The Z relay released
will close a ground thru the operated
steering relay, and operated register
key to operate one of the 0 to 9 re-
lays. The O to 9 relay operated will
close thru a ground to the Pl to P6
relays to stop the pulsing when the
proper number of pulses have been sent
for the digit depressed. The WR relay
released will remove a locking ground
to the SG relay.

5,100, 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
relay operated the T is closed thru
to the Tl and the BD relay operated
short circults the repeat coll and
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the polar supervisory relay SU and
SUR for pulsing of the digits caus-
ing the polar relay operated to re-
lease., When the PG relay reverses
the current the P and CKP relays

will open their 2 and 5 contacts,.

The P relay opens the loop for the
first open period of the digit and
the CKP contact functions the count-
ing reiays, The PG relay will con-
tinue to pulse, reversing the current
until the combination of P- relays is
reached which connects the ground
from the O to 9 relay operated thru
the P« relays to the inner winding

of the SP1 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 SP1 relay will operate. The SPl
operated will cause the W relay to
operate, Both the SPl and the W re-
lay will short circuit the contacts
of the P relay to prevent further
pulsing of this relay from being
effective on the loop. The W relay
will also release the BD relay which
will remove the short circuit from
the repeat coil and the polar super-
visory relays will check the polarity
of the trunk during the period that
the W relay is operated. The SP1l e~
lay initially closes the short circuit
around the P relay contacts at the
beginning of the interdigital inter-
val and opens it at the end of the
interdigital interval, while the W
relay maintains the ciosure when the
SPl releases during the interdigital
interval. The P relay operates to
its 2 contact with the CKP relay and
recloses the loop for the last pulse
of the digit. Since the WR relay is
normal and the W relay is operated
the locking grounds for the SG relay
will be removed and the SG relay will
release since the polar supervisory
relay will be normal. When the BD
relay removes the short circuit from
around the polar relays they are again
in the T and R circuit .and if the
proper polarity is still on the trunk
the polar supervisory relay will oper-
ate and reoperate the SG relay. The
SG relay operated will remove the
ground from the midpoint of the PG
relay and cause it to start pulsing
again. The PG will pulse the inter-
digital time to completion as pre-
viously described in par. 5.1003 and
then pulse out the next train of puls-
es for the next digit under control of
the CKP and P relay as previously de-
scribed. When all the digits have
been pulsed and the steering relay PS
is operated it will, a - release the
FDP relay in Fig. 1 and close thru the
momentary open check, b - release the
DP relay in Fig. 10, ¢ - close thru
the TSUF lamp for supervision, d =-
close thru a ground to keep the SDR
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lamp lighted steadily, e - put a
ground to the midpoint of the pulse
generator to stop it from pulsing

and f - 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 funda-
mental 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 relay released, a - releases
the LPD, LRD or BGD relay, b - releas-
es the BD relay, ¢ -« removes the
ground to the contacts of the CKP
relay in Fig. 6 for operating the
pulsing relays, d - releases the puls-
ing relays locked operated, and e -
opens the path of the pulse generator
PG, P and CKP relays to the LPD and
LRD or BGD resistance network, The
BD relay released removes the short
circuit from around the repeat coil
and the polar supervisory relays.

The LPD, LRD or BGD relay released
opens the pulsing path, and discon-
nects the LPD and LRD or BGD resist-
ance network from the pulse generator,

5.1005 Polarity check of Trunk after
delayed Closure Time

When the test circuit has com-
pleted delayed closure time and goes
into the interdigital timing period,
the pulse gen~srator stops pulsing and
the polar supervisory relays are con-
nected into the fundamental circuit
to make a polarity check of the trunk.
Should the trunk be OFF HOOK with the
GO relay operated the SU relay will
operate and in turn operating the RO
relay. The RO relay operated will
perform the same functions as de-
scribed in par. 5.08302 except that
the DP relay will be released instead
of the MF. '

5.,1006 Polarity Check of Trunk -
During Interdigital Time
AFTER PULSING HAS STARTED

When pulsing has started and
the BD relay releases during inter-
digital time to remove the short cire-
cuit from around the TST repeat coil
and the polar supervisory relay a
check is made of the polarity of the
trunk, An OFF HOOK polarity of the
trunk will operate the SU relay.

With the S-GO key normal, the SU relay
will close a ground to operate the RO
relay to flash the OFL lamp and per-
form the functions described in par.
5.0802 except that the DP relay will
be released instead of the MF relay;
with the S-GO key operated, the SU
relay operated will operate the SK1
relay the SK1 will light the OFL lanmp.
When the trunk is reversed to ON HOOK
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the SK2 relay will operate, the SU
relay will release and the SUR relay
will operate., 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 before the U steering re-~

lay is operated the SU relay will oper-

ate to close a ground to operate the
RO relay and flash the OFL lamp,

2.1007 Connection to Telephone 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.

5.1009 DMomentary Open Check

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

51010 Disconnection and Repeat Test

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

2«1l Testing Dial Pulsing Trunks
Arranged for STOP-GQO Start
Pulsing Signal

51101 Preparation

The preparation will be the
same as described in par. 5.1001 ex-
cept that the GO and DPL keys will
be operated for the STOP-GQ start
pulsing signal. The DPL key operated
operates the DPL relay. The DPL re-
lay 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.

51102 Delayed Closure Time

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

51103 Trunk Test and Completion of
Timing

The circuit functions the same
as described in par., 5.1003 except
that with the DPL relay operated, the
SUR relay operated will close a ground
to operate the SG relay to complete
tiIHing °

51104 Pulsing

The circuit functions the same
as described in par. 5.,1004.

5.1105 Polarity Check of Trunk after
Delayed Closure Time

The circuit functions the
same as described in par. 5.1005 ex-
cept that the DPL key is operated
for STOP-GO. The DPL key operated
the DPL relay. The DPL relay oper-
ated arranges 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
OFL lamp. The RO relay operated will
perform the same functions as out-
lined in par., 5,0802 except that the
DP relay will be released instead of
the MF relay.

5.1106 Polarity Cheék 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
Circuit

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

5.1108 Ringing

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

51109 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

51201 The preparation will be the

same as described in par.5.1000
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,

51203 Trunk Test and Completion
of Timing

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

501204 Pulsing

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

51205 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 HOCK
after delayed closure time the SU
relay will operate and in turn oper-
ate the RO relay to flash the OFL
lamp. 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 relay.

51206 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,

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3340-STS-FAK=-OI1

Page 30
30 Page=

5.1208 Ringing

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

5.,1210 Disconnection and Repeat
Test

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

5.13 Momentary Open Check

When the momentary open check 1s
to be made the MO key is operated and 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 MOZ
relay. Relay MO3 i3 held shunted to the
ground which operates MO2 relay. The
incoming eircuit 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 Fige. 1. After the ringing is
tripped, the incoming advances to 1ts
talking position and an interrupter in
the test line circuit operates and re-
leases the incoming S relay; the re-
versing should follow the flashes, re-
versing the current thru the SU relay
which should follow the flashes and in
turn flash the TSUP lamp. During the
time the flashing test is being made
should an open or short circuit occur
long enough to release the MO, MOl and
MO2 relays, relay MO3 which was shunted
will operate. The MO3 lights the MO
lamp as an indication of failure,




