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CIRCUIT DESCRIPTION 
SWITCHING SYSTfJt.S Dl::VllOPkENT DBPARTJQ;NT 

CQM;;iON SYSTli.MS 
MANUAL OUTGOING TRUNK 

TEST CIRCUIT 
FOR USE WITH 

CROSSBAR M0.51 CROSSBAR TANDEM OR 
TOLL SWITCHING SYSTEM H0.4 OR 4A 

CHANGES 

C. CHANGES IN CIRCUIT RJi;QUIREMENTS OTHER 
THAN THOSE APPLYING TO ADDED OR 
REMOVED APPARATUS 

C.l Test note 6 is added to page 12i 
sheet 0110 to read as follows "~tud 

gap tor ll-12T min •• 013•. This is to 
reduce the operating time int~1-val be­
tween the opening of 12T (PS) and the 
closing ot lT (PS) to a minim1m. 

All other headings no change. 
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1,.;lRl;UIT DES1,.;RIP,'ION 
S'NITCHING SYS'l'E.i>i.S lJEVI:LOPl•lEN'f DEPART1'.ENT 

CD-95476-01 
Issue o-B 

Dwg. Issue 11-B 

CQMt.iOri SYSTEJ.1S 
MANUAL OUTGOING TRUNK 

TEST l;IRCUIT 
FOR USE WITH 

1,.;ROSSBAR NO. 5, CROSSBAR TANLJEM OR 
'l'OLL S\'-iITliHll,G SYSTE.1>1 NO. 4 OR 4A 

t;HAriGES-

B. 1,.;HANGES IN APPAnATUS 

B.l Add in Fig. I, Sheet -0102 

Relay ('l'NJ) - (TN4) · UA99 
Res. (TNl) - .(TN2) lSBL 

D. DES1.;RIPTI01~ OF l;IRt;UIT 1,.;HANGES 

D.l Fig. I is added to insure a 
satisfactory busy test on No. 5 

crossbar trunk equipped with high 
resistance trunk busy relays. Fig. H 
is added for record purposes. 

All other headings under Changes, 
no change. 

1. PURPOSE OF CIRCUIT 

This circuit provides means for 
testing the cable pair or an outgoing 
trunk circuit by patching between the 
test circuit test jack and the test 
and make busy jack of the outgoing 
trunk, appearing on the test and mke 
busy jack bay. The test circuit is 

' arranged to make a voltmeter test and 
also a transmission test of the out­
going trunk and to pulse out'the number 
depressed on the register keys. The 
pulsing may be Revertive, Panel Call 
Indicator, l-lulti-frequency or dial 
pulsing. 

When a 2-'l-rire trunk is to be 
tested or when voltmeter tests are to 
be made its test jack at the Test and 
t'lake busy ja.ck bay is patched to the 
test jack of the test circuit. When 
a No. 5 Crossbar outgoing trunk is 
to be tested and it is made busy due 
to trouble it is p.it'Ched in the same 
way. When a No. 5 Crossbar trunk, 
which is in service 1 is to be tested, 
in addition to the test jack, the MB 
jack 01· the trunk is patched to the 
test circuit i•IB jack 1·or making the 
trunk busy. \'/hen making voltmeter 
tests on 4-wire trunks the Tl test 
jack i_s patched to jack T or jack R 

of the trunk depending on the trunk 
pair to be tested. On all other test 
jacks T and Rare patched to corre­
spondingly designated jacks on the 
test and make busy jack frame and con• 
nection to the trunk is completed 
by operating Key MF4W. For all tests 
the test jack is closed thru Fig. 1. 
The trunks in every case are connected 
i'irst to the Busy Test Fig. 12 or 
Fig. 13 where the trunk is tested for 
busy and if idle it is made busy. 
When the trunk is ma.de busy a start 
signal is then sent to the other 
figures to start functioning. The 
voltmeter test is rnade in Fig. 1. 
When a RP trunk is tested the test is 
routed from the test jack thru the 
Connector Fig. 1 to the Revertive 
Pulsing Fig. 3. \'/hen the signal is 
received that the trunk is made busy 
the pulses are sent out and when puls­
ing is completed the circuit functions 
to connect the trunk thru to the super­
visory test circuit Fig. 4. w'hen a 
trunk requiring Pel pulsing is tested 
the routing is from the test jack thru 
Fig. 1 conn;ictor, thru the RP Fig. 3 
to the PGI pulsing Fig. 5. The PCI 
call is then completed the same as 
the RP call. When MF pulsing trunks 
are tested the routing is from the 
test jacks thru the connector Fig. 11 
to J.W pulsing Fig. 7 for pulsing whi.Le 
for supervision it is routed from 
Fig. l to Fig. 4. MF pulsing is thru 
the repeate coil. When pulsing has 
been completed the MF pulsing Fig. 7 
is disconnected and the trunk is con­
nected to the supervisory Fig. 4 
only. In a similar manner when 
step-by-step dial pulsing trunks are 
tested the test is routed thru Fig. 1 
to the Dial pulsing Fig. 10 for SXS 
loop pulsing and thru Fig. 10 to 
Fig. 11 for SXS loop resistance puls­
ing or SXS battery and ground pulsing • 
In the same way as for MF pulsing 
the trunk is closed thru Fig. 1 to 
the supervisory test Fig. 4 for 
supervision. The O.K. signal is 
given by the flashing of a supervisory 
lamp when trunk tests are completed to 
final multiple or incoming trunk test 
lines. Repeat tests may be made by 
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leaving the trunk patched to the test 
circuit, disconnecting the test call 
completed and restarting in a regular 
way. 

2. WORKING LIMITS 

2.1 The test jacks Tl and T2 may 
be connected to any 2-wire trunk 

\'/hose test and make busy jack appears 
on the test and make busy jack bay. 
The limits for this circuit are based 
on the following: 

"U" or "Q" Option 

Pb-239 FM or 280J Relay - Trk.Supv. 
20-28V 45 to 50v 

Max.Ext.Ckt. 
Loop Res. 4,000 ohms 10,000 o'hms 

Min.Ins.Res. 30,000 ohms 30,000 ohns 

"ZW" Option 

280FG Relay 

r.:ax.Sxt.Ckt. 
20-28V 45-50V 

Loop Res. 3,415 ohms 8,000 otms 

Min. Ins ~Res. 30,000 ohms 30,000 ctans 

2.2 Revertive Pulsing 

2.21 268A S'l.'P Rt .o.y - Selections 

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

2.22 B421 TG relay - Office and Long 
Trunk Loop Test 

Max. Ext. Ckt. Loop Res. - 12,7go ohms 
Min. Ins. Res. J0,000 ohms 

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

Min. Comp. Res. 1·or selection -
900 ohms 

Min. Comp. Res. distant o1'fice -
900 ohms with L relay of 900 ohms or 
more 

Min. Comp. Res. distant office -
1200 ohms with L relay of 650 ohms or 
lesi; 

2.23 Bl67 M.'l'G relay - Short Trunk 
Loop Tests 

~aY. Ext. Ckt. Loop Res. - 2,300 ohms 
Min. Ins. Res. J0,000 ohms 
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2.24 B421 or CG relay - Panel Call 
Indicator ?runks 

• 

20-28 Volts 45-50 Volts 

lllB.X. Ext • t;kt • 
Loop Res. 10,000 ohms 20,000 ohms 

}ilin. Ins. 
Res. 30,000 ohms 30,000 ohms 

2.25 239 FK or 280 relay TR, TRl, 
TTl and TT - Tandem Incoming 

Trunk Circuit - 4-wire MF Pulsing 

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

3. FUNt:TIONS 

J.01 connects to the trunk by means 
01· a patching cord bet,..,een the 

test circuit test jacks and the trunk 
circuit test and make busy jacks on 
the Test and ~.ake Busy Jack Bay. 
l;lhen Fig. 12 is provided the test 
jack Tl or T2 is patched to the trunk 
test jack 1·or 2-wire trunks. On 4-wire 
trunks jack '1'1 is patched to ja.ck T 
or R when making voltmeter tests. 
On all other tests, jacks T and R 
01· the test circuit are patched to 
jacks T and R of the test and make 
busy jack busy bay. When Fig. 13 
and 14 are provided (No. 5 Crossbar) 
the test jack Tl or T2 is patched to 
the trunk T jack if the trunk is made 
busy for trouble and the test jack 
Tl or T2 is patched to the trunk T 
jack also the make busy jack :MBl or 
MB2 is patched to the trunk MB jack, 
when the trunk to be tested is in 
service. 

J.02 Makes a busy test of the trunk 
patched for test. 

J.OJ Lights a busy lamp HYl and BY2 
when the trunk is busy when 

patched and extinguishes the busy lamp 
when the trunk becomes idle. 

J.04 Makes the trunk test busy if 
trunk is fo11nrl idle when picked 

and the test key TSTl or TST2, voltmeter 
VMl or VM2, talking key TLKl or TLK2 or 
no test key NTl or NT2 is operated. 

J.05 When a trunk is picked while 
busy to make it busy after it 

has become idle and the busy test 
feature has functioned. 
3.06 Makes busy retest when a busy 

trunk becomes idle to prevent 
interference. 

• 

• 

• 

• 

• 
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J.07 Starts a test call when the 
trunk to be tested is idle and 

the busy test feature has functioned. 

J.08 Lights an off normal 
or 01~2 w}1en the test 

relays are operated. 

lamp ONl· 
• • circuit 

J.09 Reverses the tip and ring leads 
from the test circuit test jack 

to the test circuit when the reversing 
key RSl or RS2 is operated. 

J.10 Connects the voltmeter circuit 
to the test jack when the volt­

meter key V)U or VM2 is operated and 
the trunk is idle. 

-
J.11 Tests the ringside using the 

150 volt scale of the voltmeter 
when all keys in the circuit are 
normal. 

J.12 Reverses the tip and ring to the 
voltmeter test when the REV key 

is operated. 

J.lJ Tests for foreign potential ,men 
the FEl-.F key is operated. 

J.14 Tests for short circuit when the 
G and REIi keys are used. 

J .15 l-1ake s a ballistic test i'or 
capacity ,-nth the G and REV keys. 

J .16 Reverses the connections 01· the 
voltmeter when the VI•i REV key is 

operated. 

J.17 

1000 

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

ohms and AM keys. 

J.18 Provides test conditions on the 
three scales of the volt milli­

ammater as follows: 

Range 

0-120 volts 
0-24 volts 
0-24 volts 
0-JOO ma 

Full Scale 

(ma} 

1.2 ma 
1.2 ma 

24 ma 
JOO ma 

Resistance 

100,000 ohms 
20,000 ohms 

1,000 ohms 
J ohms 

J.19 Connects Test Jack Tl to the 
test circuit when TSTl key is 

operated. 

J.20 Connects Test Jack T2 to the 
test circuit when TST2 key is 

operated. 

J.21 Overrides a busy when the no­
test feature tlTl or NT2 key 

is operated Fig. 12. 

J.22 Closes through a bridged polar 
relay supervisory circuit to 

tl1e test jack when the talking key 
TLKl or TLK2 is operated. 

J.2J Indicates the supervision when 
the bridged polar relay is con­

nected to the test jack by means of 
the supervisory )amp SUPl or SUP2. 

J.24 The TTLK Key is provided for 
monitoring and talking on RP, 

PGI, MF, or DP calls. 

J.25 Provides 
and keys 

selections DOS 
from Oto 1500 

compensating resistances 
f"or distant office 
coi.P in JOO ohm steps 
ohms (2-wire trunks). 

J.26 Provides compensating resistances 
and keys for trunk compensation 

(TRK t;OI-:.P) from O to J600 ohms with one 
step of 250 ohms and subseouent steps 
of JOO ohms. The 250 ohm step being 
provided for compensating the operate 
test of the "S" type trunk A relay. 

J.27 Provides resistances and keys 
(A RY OPR t:01'-lP) in 500 ohm steps 

from Oto 17,500 ohms for making bper­
ate tests of the trunk A relay (2-wire 
trunks). · 

J.28 Provides test resistances in 
500 ohm steps from Oto 5500 

ohms for L RY NON OPR RES and from 0 
to 12,500 ohms for a RY NOI~ OPR RES 
(2-wire trunks). 

J.29 Provides a (RIGR-20,000) ohm 
resistance to compensate for 

repeater incoming selector (L) relay 
nonoperate test. 

keys. 

Provides TANH, TANT, TAN U, 
TH, H1 T, U and STA register 

J.Jl Provides means for making dis-
tant of1"ice selections. Distant 

o1'fice brush O to 9 is set up by depres­
sing key in TANT row and office group 
0 to 9 by depressing key in TAN U row. 

3 .J2 Provides a KR key 1·or releasing 
the operated register keys. 

J.JJ Provides means for sending RP 
pulses on revertive ptilse trunks 

when the RP key is operated. 

J.J4 Provides means for making trunk 
test on RP trunks with 24 volts 

on the supervisory relay by operation 
of the TFV key. 

J.J5 Provides MF pulsing for MF pulse 
2-t.'ire trunks when the J.IF key 

is operated. On Z..-wire trunks Keys MF 
and J.>IF4W are operated. 

Page) 
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J.J6 Provides means for making RP 
tr,~nk L relay non-operate test. 

J.J7 Provioes means for making RP 
trunk A relay non-operate test 

when A NO key is operated. 

J.38 Provides means for making RP 
trunk A and L relay premature 

operation tests on cable charging con­
dition (Battery cut-off Panel only) 
when the PRE - QPR A & L RYS key is 
operated. 

J.39 Provides means for sending Panel 
Call Indicator pulses on direct 

PCI trunks when PCID key is operated 
or tandem PCI trunks when PCIT key is 
operated. 

• J.40 Provides means for making a 
trunk guard and overflow test on 

PCI trunks before starting the PCI 
pulses. 

J.41 Provides means for pulsing SXS 
loop pulses on Dial Pulse trunks 

when the DP & LPD keys are operated. 

J .42 Provides means for pulsir1g SXS 
loop resistance pulses on DP 

trunks when the DP and LRD keys are 
operated. 

J.4J Provides means for pulsing SXS 
loop battery and ground pulses 

on DP trunks when the DP and BGD keys 
are operated. 

J.44 Provides means for listening for 
dial tone before pulsing is 

started on DP trunks when the DT key 
is operated. 

J.45 Makes a pol~rity test of the MF 
or DP trunk before pulsing MF or 

DP pulses. 

J.46 Arranges the test circuit polar 
supervisory relay for GO start 

DP pulsing signal when the GO key is 
operated. 

J.47 Arranges the test circuit polar 
supervisory relays for a DELAY 

DIAL start MF or DP pulsing signal when 
the DLP key is operated. 

J.48 Arranges the ~est circuit polar 
supervisory relay for WINK start 

MF or DP pulsing. signal when the GO 
and DPL keys are normal and either the 
MF or DP keys are operated. 

J.49 Sends MF or DP pulses for the 
digits depressed on the register 

keys. 

call. 
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Flashes a sender lamp (SDR) 
pulsing RP• PCI • Mb'• or DP 

while 

J.51 Lxtinguishes the sender lamp 
(SDR) when pulsing has been com­

pleted. 

3.52 Sends a KP pulse of at least 100 
millisecond duration before puls­

ing the MF digits. 

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

J.54 Opens the paths to the telephone 
circuit during MF pulsing. 

J.55 Pulses either MF or DP pulses 
under control of the same pulse 

generator. 
• 

3.56 Stops the pulse generator when 
the ST pulse for MF pulsing has 

been pulsed out • 

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

out. 

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

progress. 

J.59 Provides a check of the trunk for 
a n1omentary open on calls to the 

incoming trunk test line after RP, PCI. 
MF or DP pulsing has been completed and 
the MO key is operated. 

J.60 Arranges the pulsing contacts 
in the fundamental circuit for 

SXS loop ~ulsing. 

J.61 Removes the pulsing contacts 
from the fundamental circuit 

after SXS loop pulsing is completed. 

J.62 Starts delayed closure time on DP 
calls after the busy test circuit 

indicates that the trunk to be tested 
is idle. 

3 .6J Waits for the .start pulsir1g sig­
nal after delayed closure time 

has been completed. 

J.64 Controls the length of the in­
terdigital time for DP calls. 

J.65 Short circuits the polar super­
visory relays and repeat coil 

during DP pulsing. 

J.66 Removes short circuit from polar 
supervisory relays and repeat 

coil for polarity check of trunk dur­
ing interdigital time. 

J.67 Stops the pulse generator during 
interdigital time. 

J.68 

time. 

Advances the digit steering 
circuit during interdigital 

• 

• 
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3.69 Completes interdigital timing 
and starts pulsing ~be next digit 

after the polarity check or the trunk. 
3.70 ·Accepts a DELAY DIAL Signal with 

the SGO key operated after DP 
pulsing has atart;ed and before U digit 
is pulsed. nasbea the OFL lamp if a 
STOP signal is 1eceived after this 
DELAY DIAL Signal. 

3.71 Provides means for nashing the 
· overflow lamp (OFL) when all 

trunks are busy. a selector goes to 
tell-tal.e or a reorder is encountered 
on an MF trunk. 

3.72 Flashes the OFL lamp if an MF or 
DP trunk tested is reversed to 

its no1111al polarity. 

3.73 The R ± key is provided to apply 
105 ~ volts continuous ringing 

current to the trunk when the key is 
operated (2 ~ire trunks). 
3.7,. The SX key is provided to apply 

simplex ringing current to the 
trunk .men the key is operated. 

3.75 Provides means of testing incom-
ing trunks in the Aam• or differ­

ent offices on a remote contl'ol basis 
by m•ens of a belt line to the incoming 
trunk fram•s. 

3.76 Provides means of testing out-
going trunks from other than the 

home office on a remote control basis 
by means of a tie line to the ma~ter 
test fram~. 

3.77 Provides means of selecting the 
belt line or tie line by means of 

the BL or TL key. 

3.78 Provides mean~, by the operation 
of Key (BAT) which supplies bat­

tery and ground to the trunk for test­
ing •High low• and •bridged" super­
vision truni<s. 

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

Panel Incoming Selector 
Crossbar Incoming Trunk -
Panel Distant Office Selector 
Panel Call Indicator Trunk 
Tandem Call Indicator Tr 11nk 
Panel Repeating Incoming Selector 
Panel Sender Tandem Trunk 
Tandem O.G.T. to Central. Desk Operator 

or to Official PBl'. 
Tandem Announcement Trunk 
Outgoing Repeater to Step-by-Step Office 
Outgoing Repeater CI or SX to Step-by-

Step Office 
Step-by-Step Incoming Trunks 
Outgoing Toll Switching Reverse Super­

vision Trunks 
Outgoing Toll Switching TI Trunks 
Tandem Office Incoming Trunk Circuit 

4. CONNECTING CIRCUITS 

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

4.01 Test and Make 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 - SD-96370-01. 

4.03 Office Link and Connector Cir­
cuit - SD-25033-01. 

4.04 Dietant Office S~lector -
SD-217.33-01. 

,..05 Panel Incoming Selector such as 
SD-21917-01. 

4.06 Crossbar Incoming Trunk such as 
SD-25295-01. 

4.07 Crossbar Tandem Incoming Trunk 
Repeated Supervision -

SD-25887-01. . 

4.08 ~andem Call Indicator Trunk such 
as ES-11573-01. 

4.09 Telephone Key and !amp Circuit -
SD-95524-01. 

,.~10 Interrupter Circuit - SD-25742-01 
and SD-25062-01. . 

4.11 Miscelleneo,1s Circuit -
SD-95525-01. 

4.12 Clock Circuit - SD-96.343-01. 

4.13 Tandem Overflow Trunk -
SD-25442-01. 

4.14 Tandem O.G.T. to Central Desk 
· Operator or to Official P.B.X. -
SD-21634-01. 

4.15 Tandem Anno1aneem111nt Trunk -
SD-217.3,.-01. 

4.16 Outgoing Trunk Circuit to 
Panel, Crossbar and SXS 

SD-68011-01. 

,..17 Step-by-Step Trunk such as 
SD-31726-ol. 

4.18 Crossbar Tandem Outgoing Trunk 
Loop or Battery & Ground Puls­

ing - SD-?56.3,.-01. 

4-19 Crossbar Tandem Outgoing CI 
Trunk - SD-25490-01. 

Pqe 5 
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4.20 Switching System No. 4A - TX or 
Co~binad TX and Toll Switching 

Trunk Circuit - SD-ne239-0l. 
4.21 Toll Switching System No. 4A -

Toll Switching Trunk Circuit 
Dial or J'.1F - Straightforward -
SD-68242-01. 
4.22 Toll Switching System No. 4 -

Toll Switching Trunk Circuit to 
Cros3b~r No. 1, Panel or Step-by-Step 
Office Call Announcer or P.C.I. to 
Manual Office - SD-68326-01. 

4.23 Tandem Office Incoming Trunk 
Circuit - SD-25943-01. 

" 

4.24 Crossbar Tandem - Misc. Circuit 
For Tandem Trunk Frame -

SD-25370-01. 
4.25 Crossb~r No. 5 - Misc. Relay 

Rack Frame - SD-25781-01. 
4.26 Crossba.r No. 5 - Master Test 

Frame, Jack, Key and lamp Cir-
cuit - SD-25762-01. 
4.27 Multi-Frequency Current Supply 

and Distribution Circuit -
SD-95391-01.. 

5. DESCRIPTION 01'' OPERJ,. TION 
5.0! General t£K" Option) 

When trunks are tested which 
appear at this circuit with battery on 
the Ring for off-hook called subscriber 
supervision the RSl or RS2 key IIIUSt be 
operated in the case of trunks with 

• 

Typical Start Pulse 
Circuit Pulsing Signal 

SD-25887-01 D.P. Delay Dial 
(Loop) 

Assoc. Delay Dial 
Co. with 

Stop-Go 

SD-31841-01 GO 

SD-25887-01 Dial Ton~ only 
or GO with 
Dial Tone 

SD-31241-01 GO 
With 

Stop-Go 

SD-25887-01 Wink 

SD-2~694-01 
SD-6 135-01 

D.P. Wink 
(Stop Pulsing) 

SD-68230-01 14.F. (Stop ~ging) 
SD-25634-0 1 D.P. ) GO 

Resistance 
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"Go" and "Delay Dial" start of pulsing 
signal. When trunks are tested ~hich 
appear with battery on the Tip for off­
hook called subscriber supervision the 
RSl or RS2 key IDU'Jt be operated in the 
case of trunks with a "wink" start of 
multifrequency or dial pulsing signal 
and when calls are completed on a manual 
P.C.I. or revertive basis. When trans­
ferri~g from the pulsing supervisory 
circuit to the holding supervlsory cir­
cuit the supervisory la,op indications 
will be reversed in the case of trunks 
with "delay dial" and "go" start of 
pulsing signal. This may be corrected 
b;' chd.nging the position of tr1e associ­
ated RS- key. 

Trunks having "Go with Di4l Tone" 
start of pulsing signal shall ba tested 
in the no~maJ man~er except that the 
TTLK and DT keys shall be operated. 
The DT key shall be restored to normal 
to start the circuit pulsing when dial 
tone is received. 

5.0101 ("ZL" Option) 

A detailed chart follows which 
lists the keys to be operated when 
test circuit is equipped with "ZL" 
option. It will be noted that the 
TST- or TLK- key is operated when 
testing. This key shall not be 
operated until the trunk under test 
is patched from the test and rnllke 
busy jack bay to the test circuit. 

Keys Operated 
In Addition 

Man. OGT Appearance To Compensation 
Batt. on Tor R And ttegister KeY! 

trunk Called Sub. Rec. 
Normal Offhook 

R R DP,LPD,DPL,TST-
T T DP,LPD,DPL,RS-, 

TST-

R R DP,LPD,DPL,5-GO, 
TST-

T T DP,LPD,DPL, 
• S-GO,RS-,TST-

T R DP,LPD,GO,TST-
R T DP,LPD,GO,RS-, 

TST-

T R DP,I.PD,GO,DT,TST-
R T DP,LPD,GO,DT,RS-, 

TST-

T R DPtLPD,GO,S-GO, 
TS -

R T DP,LPDtGO,S-GO, 
RS-,TS -

T R DP,LPD,TST-
R T DP,LPD,RS-,TST-
T R DP,LPD,TST-
R T DP,LPD,RS-,TST-

I ' B•8S!-TsT-• • 
T R DP,LRD,GO,TST-

-----., 

• 

• 
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Man. OGT A:e,earance 
Batt. on or R 

Keys Operated 
In Addition 

Typical 
Circuit Pulsing 

Start Pulse 
Signal 

·trunk Called Sub. Rec. 

To Compensation 
·And Register Keys 

Normal Offhook 

SD-)0200-01 D.P. GO T R DP, BGD,GO, TST-
(Batt. & Grd.) R T DP,BGD, GO,RS-, 

TST-

SD-25582-01 D.P. Wink T R DP,BGD,TST-
(Batt. & Ord.) R T DP,BGD,RS-,TST• 

R MF,DPL,TST-R 
M-F Delay Dial T T MF ,DPL,RS-,TST-

SD-25887-01 (2 wire) T R MF ,TST-
Wink R T MF,RS-,TST-

SD-259lt3-01 M-F Delay Dial T•R T-R MF,MFltW,DPL,TST-
(It-wire) Wink Tl-Rl T-R MF ,MFltW, TST-

SD-21116-01 Rev. P. - T R RP,TST-
a T RP,RS-,TST-

SD-21733-01• RP Test Line R T DOS,RS,TST 
on Ml•lt. ot T R DOS,TST 
Distant Of-
fice Selector 

SD-21733-01• (R-P Thru Distant) 
(Office Selector) 

R T RP,DOS,RS-,TST-

SD-21733-01• (PCI Thru Distant) - T R PCID,DOS,TST• 
(Office Selector) R T PCID,DOS,RS-,TST-

ES-10423-01 PCI Direct - T R PCID,TST-
R T PCID,RS-TST-

SD-21143-01 (PCI SDR.Tl»I) - T a PCIT,TST-
ES-ll573-0l (or PCI 'fLM } R T PCID,RS-TST-
SD-12900 01 STFD T R TLI-

R T TLl-,RS-
SD-95436 01 T a TLI-

R T TLl•RS-
•SD-25687-01 when used as an RP or PCI trunk it should be considered as at 

(DOS} diet>en~ office selector. 

S.02 Busy Test Using Fig. 12 

In describing the operation of 
this teat call it will be aa1111rned that 
the Tl jack is patched to the trunk to 
be teated and. all the key■ are no1t11➔l. 

Uthe trunk to be tested 1a not 
busy when patched the busy test fea­
ture will not function until one ot 
the following keys is operated, TSTl, 
YIU or TLll. When one ot these keys is 
operated it closes thru a circuit to 
operate the BIil relay. The BHl relay 
will lock. The BHl relay will light 
the Oil la■p, close a circuit tor the 
SRl ·o operate which 1n turn will op­
erat* the slow operate <Ill relay. The 
Oil relay is slow operate to allow t 1lle 
tor the alo~ release SRl relay to soak. 
·,ben the (11_ relay operates it locks, 
opens the ,r,rate path ot the SRl relay, 
puts a grow.don the al•••• ot the test 

jack to make the trunk busy, furnishes 
an additional ground thru the nor111al 
contacts of the SRl relay to the OHl 
lamp and furnishes a ground thru its 
locking contacts• the SRl relay nu1111al 
and the BHl relay operated to the ST 
lead to the test circuit. When the slow 
re!ease SRl has released it closes thru 
the ST gro11nd from the locking contacts 
of the ONl relay. 

If the trunk connected is buay. 
relay Bn and TBl will operate thru 
Bil relay secondary winding and thru 
relay ttil nov 111e11J to the busy grc-110'1 on 
the sleeve of the test jack from the 
busy tr1•nk, Relay Bil operated lights 
the Bn lamp aa a buay trunk indica• 
tion. Relay BHl operates from ground 
on the Dl relay nc,re1➔l. Relay BHl op­
erated locks to the Dl relay gre>11nd end 
lights the OHl lamp. Should the trunk 
becoae idle while still connected to 
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the test circuit relays Bil and TBl 
will release. Relay TBl released op­
erates relay SRl thru relay BHl oper­
ated thru relay ONl normal. Relay S.Rl 
operates the slow operate relay ONl 
and prepares the circuit to reoperate 
relay Bil over its primary \"linding. 
Relay ONl operated, a - closes ground 
thru relay SRl operated to operate 
relay Bil on its primary winding. 
b - opens the operate circuit of relay 
SRl and c - prepares the busy ground. 
Relay BYl operated closes its secondary 
winding thru the winding of relay TBl 
to the sleeve of the test jack to make 
a second busy test. When the slow re­
lease SRl relay is normal relay BYl 
releases unless there is on busy 
ground on the sleeve. Relay ONl will 
lock to the Dl relay ground thru relay 
TBl normal under this condition. The 
open interval on the sleeve from the 
time relay Bil releases the first time 
until it releases the second t.jme 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 
contacts of the ONl relay when the BYl 
relay releases. 
5,03 Busy Test Using Fig. 13 & 1~ 

When trunks are tested in service 
the tr11nk T and .t,.IB jacks are tched to 
this test circuit Tl and MBl acks re­
spectively or to the T2 and 2 jacka 
respectively. This arrangement allows 
the busy test circuit to roakA 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 patch~d 
to the Tl jack or the T2 jack of the 
test circuit. This arrangement allows 
the Master Test FramP. to pick the trunk 
while this test circuit is making a teat 
on the same trunk.and cause interference. 

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

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

When the TLKl or TSTl key is 
normal the BHl relay will be normal 
and if the trunk is busy, the BTl re­
lay will not operate since the sleeve 
will be open. When the trunk becomes 
idle the BTl relay will operate to the 
ground on the S lead. The BTl relay 
operated will 1 open the ground used to 
operate the TBl relay, close the TNJ 
(Fig. 1), relay to the TNH lead to op­
erate in series with a relay in the 
trunk and 1 in turn, operate relay TNl 
which wjll close part of the operate 
path for the ONl relay. The TNl relay 
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operated will extinguish the Bil lamp 
and close part of the SRl relay operate 
path. When the TLKl or TSTl k~y in 
Fig. 1 is operated the BHl relay will 
operate and close a path to operate the 
SRl, close the ST lead to Figure 1, 
closes the operate path of the TBl relay 
supply additional ground to operate the 
ONl lamp and locks itself to the ground 
on the Dl relay norrnal contacts. When 
SRl relay operates it opens the ST lead 
path and closes the operate path for th! 
ONl relay. The ONl relay is a slo~ op­
erate relay to allow time for the SRl 
relay to soak. ;·.hen the Olll relay is 
operated it locks, opens the operate 
path of SRl relay which starts to re­
lease, and provides an additional gromd 
to the 0Nl iamp, v,hen the SRl relay re­
leases it closes thru the ground from 
the locking contacts of the ONl relay t.o 
the ST lead to Fig, 1. 

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

When TLKl or TSTl key is opera­
ted the BHl relay will be operated. 
The BHl relay operated will lock to 
ground on Dl relay, close part of the 
ST lead path, light the ONl lamp, op­
erate the TBl relay if the trunk ia 
busy, and close in part the path to 
operate the SHl relay. 

When the trunks becomes idle the 
BTl relay will operate to the ground 
on the S lead from the trunks. The BTl 
relay operated will, release the TBl 
relay, close the winding of the BNl 
relay to the TNR lead to operate in 
series with a relay in the trunk to 
make the trunk busy to all calls and 
close in part the operate path for the 
ONl relay. ',1nen the Tr•:l relay operates 
it will extinguish the BYl lamp and cJc: 
part of the SRl relay operate path. 
When the TBl relay releas• it closes the 
path to operate the SRl relay. ~hen tha 
SRl relay operates it opens the path to 
the ST lead and closes a path to operate 
the ONl relay. The ONl relay operated 
will lock, open the operate path of the 
SRl which will start to release 1 and 
provides an additional ground to the OHL 
lamp. When the SRl relay releases it 
closes thru the ground from the locking 
contacts of the ONl relay to the ST lead 
to Fig. 1. 

5.0J3 Busy Teat (Fig. 13 & 14) • 
Trunk Made Busy With .MB Plug 

When a trunk is to be teated 
that has been made busy with an KB 
plug, the Tl jack is patched to the 
T jack of the trunk. The busy test 
is made similar to that made for trunks 
in service except that the TN3 relay 
operates to a 700 ohm battery thru the 
no1·111al contacts of the Dl relay. The 
circuit operations are similar to 
those described in par. 5.031 and 5.032. 
The trunk being tested however may be 

• 
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picked by the Master Test Frame and C!lllREl 
ln~~rference since the t,,lTF can override 
a MB plug in the MB jack on a test call. 

5-04 Operator Class of Trunks Test 
5.041 For operator class of trunks the 

TLKl key is operated a1·ter the 
trunk has been patched to the test 
jacks. \'ihen the busy test has f11n~t:1m­
ed and the trunk is idle the TLKl relay 
will operate and close the tip and ring 
01· the trunk tnru the TLK repeat coil 
to the winding 01· the PB relay. The PB 
relay is a polarized relay arranged in 
the circuit to operate v,ith battery on 
tne tip of tne test jack and the RSl 
key normal. The PB relay will operate 
in series witn the tr11nlc A relay when 
the TLKl relay operates and light the 
SUPl lamp. When the distant operator 
&n8wers the trunk reverses its battery 
and ground the PB relay releases and ex­
tinguishes the SUPl lamp. 

5.042 High Low or Bridged Supervision 
Trunks (Fig. G) 

\\'1th the BAT key in the nu, 01al 
pc;,sition_or when Fig.Fis furnished the 
circuit is arranged to test a reverse 
battery supervision tr11nk-

When it is desired to test a nigh 
low or bridged supervision trunk operate 
Key BAT. Tne TLK- Key is operated after 
the t~ has been patched to the test 
jack. ~,hen the busy test has functioned 
and the tr11nk is idle the TLK- relay 
will operate and operating relay tiAT. 
it also closes the tip and ring of the 
trunk thru the 'fLK repeat coil to the 
windings of relay (PBl). Relay TLK­
also closes a circuit for lighting lamp 
SUP-. Relay PBl will operate in series 
with the bridged supervision trunk re­
lay and immediately extinguish the SUP­
lamp while on a high low supe1·vlsion 
trunk relay PBl will not operate until 
the distant operator answers the call 
and thereby shunts out the nigh winding 
of the trunk relay. ~!hen the distant 
operator disconnects removing the shunt 
from the high winding relay PBl will 
release and relight the SUP- lamp as 
an "on hook" signal. 

5.05 Voltmeter Test 

The following test procedure 
applies to both four-wire as well as to 
two-wire trunks. However, when testing 
four-wire MF pulsing tandem trunks, jack 
(Tl) is patched to jack (T) or jack lR) 
ot the trunk depending upon tne cable 
~ir under test. These tests 09 f9ur­
wire trunks are made from jack lTl) only. 
The circuit does not proviae means for 
making these tests from jack (T2). 

5.051 Preparation 

The trunk to be tested is patched 
to the test jack and the VMl key is op­
erated to maie a voltmeter test of the 
trunk. ¥/hen the busy test has funct.inned 
and the trunk is idle the VMl relay will 
operate and close thru the trunk to the 
voltmeter and voltmeter test keys. 

5.052 Tip and Ring Test 
~1th only the VMl key. operated 

the 100 volt test battery thru the 

100,000 ohms resistance or the voltmeter 
is connected to the ring_ 01· the test 
jack. To test the tip the REV key is 
operated in addition to the VMl key. 
~1th the VMl and REV keys operated the 
100 volt test battery thru the 100,000 
ohms resistance 01· the voltmeter is 
connected to the tip or 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 ofthe 
trunk, keys FEMF and Gare operated. 
To test for foreign grounded positive 
battery_Qn the ringside of the trunk 
keys FEMF, VM REV and Gare operated. 
Tests for fore·ign grounded battery on 
the tipside of the trunk are made with 
the reverse key REV operated. Tests 
for metallic battery having its neg­
ative side connected to the ringside (I 
the trunk are made by operating key 
FEMF. Test for foreign metallic bat­
tery 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 

Resist-ance 

Tne test for short-circuits may 
be made by operating G key. If the 
trunk is short-circuited and free from 
ground, the voltmeter needle will show 
a deflection which will be unchanged 
when the REV kel is operated. The 
lower the resis ance of the short-cir­
euited trunk, ~he gJ-eater will be the 
deflection. •1th t;he 20,000 ohm or the 
1000 ohm~~ operated 20 volt test bat,. 
tery thro the 20,000 ohms or 1000 
ohms meter resistance is connected to 
the ring lead and with the AX key op­
erated the 45-50 volt office battery. 
through 200 ohms and the meter is con­
necteo to the ring lead. To make me­
tallic tests the G key should be oper­
ated in addition to the desired volt­
meter range key or AM key. The resis­
tance to ~round or loop resistancP may 
be read directly from the curves of cjxl. 
duit note 301. The point of intersec­
tion of a line corresponding to the obo 
served meter deflection and the curve 
c9rresponding to the meter range in use 
gives ~he resultant external resistanoa 
to ground or loop resistance in ohms. 
As seen from the curves, more accurate 
readings of resistance are obtained by 
using the 100,000 obm range for resis­
tances above ~0,000 obms, the 20 000 
ohm ra~e for resistances betweeA 2000 
and 200,000 9bms th~ 1000 ohm r,mge tr 
resistances betwien 100 and 10,ooo ohDB 
and the milliarnrneter range for resis­
tances below 2000 ohms. There is con­
siderable overlap of these ranges per­
mitting the accurate reading of resis­
tances from below 20 ohms to over 1 mtg­
ohm. The value 01· resistance may also 
be computed when using the voltmeter 
ranges by multiplyiri,; the difference te­
twe~n the test batte~f volta~e and the 
voltmeter reading bl the resistance in 
series with the vol meter and dividing 
by the voltmeter reading. 1Nhe11 using 
the AM scale the resistance may be eou­
puted by multiplying the mi.11 ianuoeter 
re1,ding by 203 .1_ s1,1btracting from the test 
voltage and dividing by the milliam­
meter reading. 
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5.055 Ballistic Capacity Test 

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

5.06 Testing Revertive Pulse Trunks 

5.0601 Preparation 
Operate the RP class keys and 

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

If the call is to be routed 
through a distant office, operate the 
OOS key (Fig. B) and depress the de­
sired distant office brush and group 
on the TANT and TAN U keys, respec­
tively (Fig. 2), also operate the DOS 
COI•iP keys. The DOS key closes a path, 
in part, to operate the LJOS relay 
which inserts the OOS COMP into the 
T and R leads. The liOS CCl4P keys are 
arranged to cut-in resistance in 
steps of 300 ohms up to 1200 ohms. 

Operate the ANO key (Fig. 3) 
to make an A relay non-operate test. 
Operate the PRE QPR A & L RYS key to 
make the A & L relay false operate 
test on cable charge. To make the A 
& L relay tests operate the A RY NON­
QPR Cc»tP & L RY NON-OPR C(l.1P key as 
required. The L RY NON-OPR RES keys 
and the A RY NON-OPR IlES keys are ar­
ranged to cut-in resistance in steps 
of 500 ohms up to 5500 ohms for L re­
lay NON-OPR test and up to 12,500 ohms 
for the A relay NON-OPR test. 

Patch the trunk test jack to 
the test circuit test jack and operate 
the TSTl key (Fig. 1). With the 
Register Keys in Fig. 2 depressed the 
revertive pulse leads from Fig. 3 are 
closed to control the IB, IG, FB, FT 
and FU pulses. The pulses for distant 
office brush and group, as indicated 
by the depressed TANT and TAN U keys, 
are pulsed out ahead of the pulses for 
incoming and final selections. 

When the trunk is idle and the 
busy test circuit has functioned (See 
Par. 5.02 and 5.03) the operated TSTl 
key will close ground over lead ST to 
Fig. 3 and the operated TSTl relay 
will close ground from Fig.Dover 
leaa TSTG to Figs. 3, 4 and 5. 

With 
operation of 
(l.I option) 
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the RP kef, operated, the 
the (TSTl) relay operates 
relay RP which, in turn, 

extends the ST lead ground to operate 
relay STR. 

5.0602 Start of ~all 

When the busy test circuit has 
1·unctioned and found the trunk idle it 
closes ground to the ST lead to Fig. J. 
The ground on the ~T lead operates the 
STR relay, under control of relays TST­
and RP operated, with l.H option. Option 
"ZH" is required when Figs. A and E (or 
C) are furnished. Option "ZI" is re­
quired when. Figs. A and Dare furnished 
and relay RPCI operates under control of 
relay RP. With Figs.Band D and ~I 
option the operation of relay TST­
closes ground through key i.JOS operated 
to operate relay RPCI which, in turn, 
(a) operates relay STR, (b) closes 
ground for operating the No. 5 Crossbar 
timing inter::-upter, and (c) closes a 
circuit for controlling the TSUP lamp. 
0~ RP and PCI calls relay RPCI is oper­
ated under control of relay RP, PCIU or 
PCIT operated using iI option. Relay 
STR operated, (a) closes a path from 
ground through the normal terminal of 
arc 3 RS switch to operate and lock re­
lay STl, (b) supplies a ground to lock 
the Cl relay, Fig. 5 and (c) supplies 
ground to the ANO, Pre. Opr. A&I. RY, 
RP and LJOS key for use in causing the 
RS selector to pass by on certain ter­
minals if the keys are normal, (d) sup­
plies battery to the winding of the OF2 
and the counting relays. Helay OF2 
operated supplies ground to the ar·,nature 
of the STP relay thru relay OF3 nor·,oal. 
Relay STl operated, (a) closes its lock 
circuit to relay STR operated, (b) 
closes grn11nd, thru arc 6 RS switch 
no1·ma.l t<tSt"JDinal to the RS switch magnet 
thru its interrupter contact causing it 
to step to terminal 1, (c) partlf 
closes the "F~" and "FR" leads, {tt) 
closes the "AV" lead to the AV relay 
contacts for later SDR interrupter 
causing the SUR lamp to flash at 120 IPM 
while selections are being made, (f) 
opens the switch return to normal g-r-ound 
and (g) closes a lock ground for relay 
AV. 

5.0603 Distant Oi'fice Trunk Test 
Figures Band D with ZI OptioY 

-
In this case the operated oo. 

class key and the proper 00S CCMP, 
TANT and TAN U keys will have been 
operated prior to the operation of the 
ST relay explained above. The RS 
which will be in position 1 as a re­
sult of the operation of the STl relay. 
uround from arc 3 terminals 1 to 3 
will operate relay DOS thru the DOS 
kef operated. Relay OOS operated, 
(a) closes in part the fundamental 
circuit thru the DOS CCMP RES keys 
and resistance, (b) operates relay 

• 
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F02 from ground thru arc 1 RS switch, 
(c) nreoares the operate circuit of 
relay FS, (d) supplies ground to move 
the RS switch off te11ninals 18 and 19 
on revertive pulse calls thru a dis­
tant office, (e) arranges the circuit 
so that the TG relay will be used on 
office test regardless of how the TFV 
ke:y is operated. Relay F02 operated, 
(a) closes the lock circuit from the 
counting relays, (b) closes ground 
thru arc 4 of the RS switch to its 
magnet energizing it, (c) prepares 
circuits for operating or holding the 
OF2 relay and for operating the 0 
relay from OF2 ooerated on overflow 
and telltale conditions, (d} closes 
the fundamental for distant office 
test. The fundar:1ental circuit is as 
follows: ''FT'' lead thru relay STl 
o~erated thru relay DOS operated thru 
the DOS COt~J> keys and resistances thru 
the F02 relay operated thru relays IA 
and FS normal thru the D high resist­
ance thru relay DOS operated thru the 
TG relay winding thru relay STl oper­
ated to the "FH" lead. Under this 
condition relay TG operates to the 
distant office trunk relay battery 
and ground. The distant office trunk 
relay should not operate under this 
condition. Relay TG operates relay 
TGl which in turn closes ground thru 
relay OF no, ,oa l to operate the O, BO 
and FO relays in a series parallel 
circuit. Relay FO operated, causes 
the slow release FOl and FO) relays 
to operate which opens the operate 
circuit of relay F02 causing it to 
release and open the fundamental to 
release the TG relays. Relay F02 re­
leased, opens the locking circuit of 
the counting relays and allows the 
RS switch to step to terminal 2. The 
release of relays F02 and TGl will 
cause the O; BO and FO and FOl relays 
tp release. Relays FOl, FOJ and F02 
a1e made slow release to insure 
enough time between selections (mini­
mum time required is 100 milliseconds.) 

5.0604 Distant Office Brush Selection 
RS Switch Te1mlnal 2 

Relay DOS holds and relay FS 
operates on its secondary winding 
from ground on arc 1, when the RS 
switch reaches terminal 2. Relay FS 
operated, (a} connects gro11nd to oper­
ate relay F02 thru relay FO) nox u.al, 
(b} closes ground to the ax·mature of 
relay OF for use on overflow etc., 
(c) closes the non-inductive secondary 
winding of relay OF around its pri­
mary winding to provide a better re­
vertive pulsing circuit, and (d) closes 
the nFTn lead thru the windings of 
relay STP thru the BO and FOl relays 
no•·iual thru the 11PRin and "TERn wind­
ings of relay OF in parallel thru re­
lay S'l'l operated to the 11FR11 lead. 

Under this condition relay STP oper­
ateR in series ~Tith and cau~es the 
trunk L relay in the distant office 
selector to operate. Relay STP oper­
ated closes ground from relay OF?. 
o~erated thru relay CFJ normal thru 
arc 5 terminal 2 of RS switch thru the 
onerated TAlJ T kev to the corresoond-... . ~ 

ing counting relay, causine it to OP­
erate. Relay F02 operated completes 
the fundamental circuit and energizes 
the RS selector magnet thru arc~­
The operation of the distant office 
trunk L relay ~dll cause the selector 
to advance and cake brush selection 
during the process of which ground 
pulses will be passed back to the ~TP 
relay causing it to release and reop­
erate,' operating the counting relays 
in sequence until the BO and FO re­
lays are operated. The operation of 
relay ~O opens the fundamental to re­
lease the distant office trunk L re­
lay as an indication that the sender 
is satisfied. Relay FO operated, op­
erates the slow release relay FOl 
which further opens the fundamental 
and operates relay FO). Relay FOJ 
operated releases relay F02 which 
still further opens the fundamental, 
releases the counting relays, and 
allows the RS switch to step to te"'I"ID"'i­
nal ). Relay FO released, releases 
the slow release relays FOl and FOJ 
which allows relay F02 to reoperate. 

5.0605 Distant Office Group Selec-
tion RS Switch Te1°m. J 

-
Relays DOS and FS I"P.roain op-

erated .on tero11nal 3 of the RS switch 
and as soon as the slow release F02 
relay is operated it again energizes 
the RS switch magnet over the path pre­
viously described, closes the funda­
mental and the counting relay locking 
circuits. The closure of the funda­
mental by the F02 relay will again 
cause the distant office trunk L relay 
to operate for group selection. The 
STP relay also operates as in brush 
selection and operates the counting 
relay cu1·1°esponding to the TAN U key 
operated thru arc 5 te1 ,ninal J 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 funda­
mental to release the distant office 
L relay as an ind:f cation that the 
sender is satisfied. Relay FO oper­
ates relay FOl which in turn operates 
relay FOJ which releases relay F02. 
Relay F02 released releases the cn11nt­
ing relays and causes the RS switch 
to step to te, a,lnal 4. Relays DOS and 
FS release as the RS switch leaves 
ter,o1 nal J. Relay FO _released allows 
the slow release FOl and FOJ :elays 
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to release. When RS switch reaches 
terrr,inal 4 ground fro1n 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 b of RS switch to ad­
vance the RS switch to terminal 7. 

5.0006 Distant Office Test Line Trunk 
Test - RS ~witch Term. 18 

The TANT 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 DOS key, the RS switch will advance 
to terminal 4 as the office test, of­
fice brush and office group selections 
are made. 

The RS switch will be moved 
from tern1inals 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, (bl the RS 
switch is moved off terminals 7 to 12 
and 15 by the STR relay ground thru 
the RP relay normal, (cl the RS switch 
is moved off tern,inals 13 and 14 by 
the STR ground thru the (Pre. Opr. 
A & L Rys) key normal, (d) off terminal 
lo thru the ANO and Pre. Opr. A & L 
Hys keys normal, and (el off terminal 
17 by the STR ground thru PCID and 
PCIT· keys norn,al in figure 5 over 
leads "STG" and "KG". On t~rminal 
18 the DOS relay operates. The DOS 
remains operated over this same cir­
cuit on terminals 18 and 19. Relay 
DOS operated (a) partly closes the f110-
dameotal and (b) closes ground from 
arc l - R~ switch to operate relay 
F02 thru the CK and F03 relays nor111a 1 • 
The fundamental circuit is traced from 
the "F'T" lead from Fig. 1 thru the 
STl relay operated thru the DOS relay 
operated thru the office compensating 
resistance thru relay F02 operated 
thru relays IA an~ FS noz•mal thru the 
TG resistance thru relay DOS operated 
thru the winding of relay TG thru 
relay STl to The "FR" lead to Fig. 1. 
Relay F02 operated also closes the 
lock circuit for the counting relays 
aod energizes the RS magnet thru arc 4 
of the RS switch. Relay TG operates 
in the fundamental circuit either to 
the test line L relay battery and 
ground or to reverse battery from 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 pa~allel. Relay 
FO operated operates relays FOl and 
FOJ. Relay F03 operated releases the 
slow release F02 relay. Relay F02 
released,(a)opens the lock circuit 
for the O, BO and FO relays allowing 
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them to release if relay TGl is re­
leased, (b)causes the RS switch to 
step to terminal 19, ( c) opens the f11n­
damental. Relay FO released releases 
the slow release FOl and FOJ relays-

5.0607 Crossbar Tandem Office -
Transmission Test Line Test 
RS Switch Te1-m. 18 - See Para­
graph 5.14 

5.0608 Terminal 19 RS Switch Over­
flow Check 

• Ground from arc l operates 
relay FS on its secondary winding 
thru the DOS relays operated. Ground 
from relay (FS) operated operates re­
lay (F02). 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 F02 operated 
completes the fundamental circuit as 
foll~ws: "FT" l~ad, from Fig. 1 thru 
relay STl operated thru the DOS relay 
operated thru the proper office com­
pensating resistance thru relay F02 
operated thru relay IA normal thru 
relay FS operated thru relay STP wind­
ing thru relay BO no1•m4l tbru relay 
FOl nor·mal thru the primary and ter­
tiary windings of the OF relay in 
parallel to the FR lead thru relay 
STl operated to Fig. 1. In case the 
office test line has been selected 
relay STP will operate in series with 
the test line L relay also causing it 
to operate. Relay STP operated oper­
ates relay TGl thru arc 5 of the RS 
switch. Relay TGl operated closes 
ground thru relay OF n1..11·mal to operate 
the O, BO, and FO relays in series 
parallel. Relay BO operated opens 
the fundamental which releases the 
STP relay and the test line L relay. 
Relay FO operated operates relays FOl 
and F03 which releases relay F02. 
Relay STP released starts the release 
of slow release TGl relay. The re­
lease of relay F02 allows the O, BO, 
and FO relays to release if relays TGl 
is released and causes the RS switch 
to step to t~11Dinal 20. Relay FS re­
leases as soon as Te1-mlnal 19 is 
passed. As soon as the RS switch 
reaches terminal 20 ground from arcl 
operates relay AV. Relay (AV) oper­
ated, (al locks to the STl relay oper­
ated, (b) transfers the winding of the 
STP relay to battery thru resistance 
CA and direct gro11n_li to condition it 
for future use, (c) lights the SDR lamp 
steady and {d) closes the "AV" lead 
from Fig. 1 to the contact of t.he 
(STP) relay. The (STP) relay oper­
ates in this circuit and operates the 
TL relay in Fig. 1 which causes the 
ST and STl relays to release which in 
turn causes the revertive pulsing and 
steering unit to restore to no1 n1al. 

• 
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5.0609 The aavance 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 closect thru the STP anc OF relay 
windings in series and the overflow 
reverse battery operates both relays. 
Relay STP operated operates relar TGl 
as explained in paragraphs 5.0606 
and 5.0608 and relay OF opens the 
ground to TGl relay used to operate 
the O, BO and FO relays. Relay OF 
locl~s to relay FS operated and oper­
ates relay OF 1 thru the IA relay nor­
mal. Relay OFl operated, (a) places a 
supplementing ground on the RS magnet 
to hold it operated, (b) starts the 
slow release of relay OF2, (c) supplies 
a ground to relay OF2 for use in op­
erating and locking relay OFJ later, 
(d) closes the Oli'L interrupter in part 
to the 01-'L lamp and ( e) closes the OF 
relay lock gro11nd to the !Al relay 
causing it to operate. Relay IAl op­
erated closes ground from relay OF2 
operated thru the relay OF.3 nor•n,el thru 
relay STP operated to the O counting 
relay. As soon as the slow release 
OF2 relay is no1·111E1l 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 F0.3, (b) further 
opens the fundamental. Relay FOJ op­
erated releases the slow release F02 
relay. Relay F0.3 released further 
opens the fundamP.ntal and opens the 
locking ground of relays O, BO and FO 
and operates the OF3 relay from grn11nd 
on relay OFl operated. Relay OF3 ope?'­
ated, (a) removes gro1md from the a1·e•e­
ture of relay FO, (b) opens the emer­
gency operate circuit for the O, BO, 
and FO relays used when the 1'Fv key is 
operated, ( c) locks to the OFl relay . 
operated, (d) closes the winding of 
relay OF2 thru the F02 relay no1·111al to 
gro11nd on relay OFl operated ca\lsing 
it to operate, and ( e) closes the front 
contact of relay OF2 to a makP. contact 
of relay F02 for operating relay O. 
when relay F02 is operated later. The 
release of relay FO will allow the .slow 
release FOl relay to release. Relay 
FOl released releases the slow re­
lease F03 relay which will reclose the 
F02 relay's operate circuit causing it 
to reoperate and again close the f11n­
darnental circuit. Relay F02 operated, 
(a) closes the lock circuit for the 
counting relays, (b) closes ground 
from relay OF2 operated to relay·o 

causing it to operate and (c) releases 
the slow release OF2 relay. Relay OF2 
released reruoves the shunt from the 
BO and FO relays causing them to oper­
ate. Relay BO operaied opens the fun­
damental. Relay OF2 released closes 
the interrupter thru the OFl, OF2 and 
OFJ operated to the OFL lamp. On the 
first closure of the fwidamental the 
polar relay in the distant office oper­
ated. The operation of relay (BO} 
opens the fundamental which causes the 
polar relay in the distant office to 
release. Tl1is operation and release 
of the polar relay will cause the dis­
tant office to advance for trunk 
closure. The next closure of the fun­
damental when relay F02 reoperates 
will cause the diEtant office selector 
to make trunk closure so that it will 
return to nor·xoc:11 when the fundamental 
is opened the second time. The test 
circuit blocks with the RS switch on 
te1·1nlaal 19 under this condition with 
the OFL lamp flashing as an indication 
of the overflow condition. 

5.0611 Dist. Office Overflow Call 
Routed to Regular Selector 
Circuit 

In this case the RS switch 
will be on te1 n1inal 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 te1minal g which is the 
next selection position. In this po­
sition the OF and STP relays operate 
£.rom the reverse battery. Relay OF 
operates relays OFl and_IAl. Relay 
IAl closes the O counting relay to the 
STP relay contact causing it to oper­
ate from ground on relay OF2 operated 
thru relay OF.3 not u1<1J. and closes 
gro11nd from relay OFJ nor .. ,11 ,_ 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 OF2 relay which opens the gi 011nd 
from the STP relay contact to allow 
the BO and FO .:elays to operate. Re­
lay BO opens the f11ndamental · a!ld relay 
FO operates relay FOl which operates 
relay FOJ which in turn releases relay 
F02. · Relay F02 1 eleased releases the 
co11nting relays and operates relay 
OFJ .,,__Relay OF3 operated locks to re­
lay OFl operated and closes g101md 
from relay OFl operated thr.u relay 
F02 normal to operate relay OF2. Re­
lay FO released releases relay FOl 
which releases relay F03. Relay F0.3 
released allows relay F02 to reoper­
ate. Relay F02 operated closes gro,1nd 
from relay OF2 operated to operate 
relay O and start the release of the 
slow release OF2 relay. When relay 
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OF2 is normal the shunt is removed 
from the BO and FO relays causing them 
to operate and open the fundamental. 
The distant office selector operation 
is the san1e as explained in paragraph 
5.0610. Under this condition the test 
circuit will block with the OFL lamp 
flashing. When the DISC-1 key in 
F'ig. l 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 made by the test circuit 
should be finished in this case before 
the office selector is normal. 

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 retay (Fig. B) to 
battery on the RPl relay winding. 
Relay RPl operated,(a)supplies a 
ground for operating relay IG if one 
of the H nwnerical keys, 5, 6, 7, 8 . 
or 9 are operated, (b) partly closes 
the "F'T" lead, ( c J closes in part cir­
~uits to the windings of relay FS, 
(d) closes in part circuits for oper­
ating the LO, LNO, ANO and IA relays 
and le) closes circuit for operating 
relay F02 thru relays F03 and CK nor­
mal from ground on arc 1 terminal 7 
of RS switch. The operation of relay 
F02,(a)completes the fundamental cir­
cuit traced from T of the test jack 
Fig. l thru VMl relay normal, RSl 
key, TLKl relay norm~l, TSTl key op­
erated, trunks comp keys operated, 
TL relay no:,·111al over lead "FT" to 
Fig. 3 thru relay STl operated thru 
relay RPl operated thru relays (ANX), 
(LNO), (CK) and (LO) normal thru re-
ay (F02) operated thru relays (IA) 
.ad (FS) norrnal thru resistance TG 

Lhru the DOS relay norrnal thru the 
(TFV) key thru either the (TG) or 
(MTG) relay thru the (STl) relay, 
"FR" lead to Fig. 1, .. TL relay no1·111al 
trunk comp keys operated, TSTl relay 
operated, TLKl relay noru,A 1. RSl key 
no1·11,a l, VMl relay norma 1 , to R of 
test jack, (b) supplies a locking 
ground for the counting relays, and 
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(c) energizes the (RS) switch magnet 
thru arc 4. Under this condition the 
TG or MTG relay operates depending upon 
the position of the TF'V key. Relays 
TG or MTG operated will operate relay 
TGl. Relay TGl operated will operate 
relays O, BO and FO thru the OF relay 
normal. Relay FO operated operates 
relays FOl and FOJ which releases the 
F02 relay. The release of relay F02 
will, (al open the fundamental causing 
the TG relays to release, (b) open the 
locking ground of the counting relays 
so they can release as soon as relay 
TGl is released, and (c) allow the 
energized RS switch to step to terminal 
8. 

5.0614 Trunk Guard Test on Twenty­
Four 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-four volts on the 
trunk (A) relay. This key also 
closes the emergency path to count­
ing relays required on incomings 
having short reverse battery periods. 

5.0615 Incoming Brush Selection 
RS Switch Term. 8 

With the RS switch on termi­
nal 8 and the RPl relay operated a 
circuit is closed from ground on arc 
1 of switch RS to operate relay FS 
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, lb) transfers the funda­
mental from the TG resistance and 
relay, to the STP and OF relay cir­
cuit and (c) operates the F02 relay 
thru the F03 relay no~rnaJ. Relay F02 
operated,.(a) closes ground to lock 
the counting r~lays, lb) completes 
the fundamental circuit for pulsing, 
(c) 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 tr11nk 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 panel incoming selec­
tor makes brush selection, or as the 
crossbar terminating sender registers 
the information. The operation of 

• 
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the BO relay opens the fundamental 
as an indication that sl.!fficient · 
pulses have been sent for the selec­
tion desired and the FO relay oper­
ated operates the (FOl) relay. Relay 
FOl operated operates relay FOJ. 
Relay FO) operated releases the slow 
release F02 relay. Relay F02 re­
leased allows the RS switch to step 
to tex-minal 9 and releases the op­
erated counting relays. Relay FO 
released allows the slow release FOl 
and F'03 relays to release. 

5.0616 Incoming Group 5election RS 
Switch Term. 9 

When relay F03 is released from 
the previous operation, relay F02 will 
reoperate, the RPl and FS relays being 
operated to close the fundamental for 
incoming group selection. This selec­
tion is made the same as incoming brush 
except that terminal 9 and the contacts 
of the IG relay are included in the 
counting circuit. The IG relay being 
operated or normal depending upon which 
key in the hundreds H Illlll!P.rical regis­
ter keys is operated. The BO and FO 
relays operate as before opening the 
fundamental and causing the FOl and FOJ 
relays to ope~ate and relay F02 to re­
lease which moves the RS switch to 
t~1"Dlinal 10. If the TFV key is oper­
ated relay OF operates in parallel with 
the primary winding of relay FS thru 
arc land the RPl relay operated. Re­
lay FS holds or reoperates under this 
condition. Relay OF closes a path thru 
the DF and DFl resistances (25,500 
ohms) across the fundamental 11nder 
control of the slow release FO) relay 
operated. This path is necessary to 
discharge the f11ndamental cable loop 
before final brush selection and must 
be closed a minimum of 50 milliseconds. 
If it is desired to increase the incom­
ing group selection pulses by i"ive the 
HF key will be operated. 

5.0617 Final Brush Selection RS 
Switch Te1m. 10 

When-the slow release FO) re­
lay is again nut e1al the f',,ndamental 
discharge path is opened and relay 
F02 reoperates to energize the RS 
switch magnet and. closes the f11nda­
aental for the final brush selection. 
Final brush selection.is ma~e the 
same as incoming brush selection ex­
cept that termloa] 10 of arc S of the 
RS awitch and the H n1un1P.rical regis­
ter keys fo1"1A the counting relay cir­
cuit. The counting relays and BO and 
FO operate, as explained before oper­
ating relays FOl and FOJ causing re­
lay 1''02 to release and advance the 
RS switch to te1"wlnal 11. 

5.0618 Direct Mechanical Final Tens 
Selection RS Switch Term. 11 

On terminal 11 final tens 
selection is mede. Relay FS holding 
circuit is again transferred to its 
secondary winding. Relay F02 reop­
erates to close the fundamental and 
energizes the RS switch magnet. The 
counting relay circuit in this case 
includes te1·m.inal 11 arc 5 of the RS 
switch and the T tens row of numeri­
cal register key. The release of 
relay F02, after the counting relay 
function is complete, allows the 
switch to advance to termina·1 12. 

5.0619 Final Units Selection (RS) 
Switch Term. 12 

Relay F02 reoperates as soon 
as the slow release F03 relay is nor­
mal, to start final units selection. 
In this selection the counting relay 
circuit is thru terminal 12 of arc 5 
RS switch and the U units row of nu­
merical register keys. At the com­
pletion of the selection the opera­
tion of relay FO operates relay FOl 
and F03 which in turn releases relay 
F02 the same as stated for the other 
selection. Relay F02 released re­
leases the counting relays and all_ows 
the RS switch to step to terminal 13. 

5 .0620 . Incoming Overflow or Telltale 
RS Switch T~rm. 8, 9 or 10 

During selections reversed 
battery may be received due to an 
overflow or telltale. Under these 
conditions the OF relay which is in 
series with the STP relay will oper­
ate. The OF relay operated (.a) locks to 
ground on relay FS operated and op­
erates the OFl relay thru relay IA 
the slow release OF2 relay, _ (b) oper­
ates relay IAl from ground thru relay 
OF operated, (c) supplies a ground for 
holding the RS switch, (d) closes in 
part the OFL interrupter to the OFL 
lamp and (e) supplies a gro11nd relay 
F02 for operating and locking relay 
OF). Relay ill operated closes the 
0 counting relay to the STP relay con­
tact causing relay Oto operate it 
STP relay is not operated long enough 
and closes a ground from relay OF) 
noro1cal 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 these­
lector will allow relays BO and FO tn 
operate. On distant office overflow 
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or telltale the fundamental will not 
be opened, the release of the slow 
release OF2 relay, started by the op­

·eration of relay OFl will remove the 
shunt 1·rom the BO and FO relays al­
lowing them to operate. Relay BO op-

. erated opens the fundamental. Relay 
FO operated operates relay FOl which in 
turn operates relay FO}. Relay F03 oper­
ated will release the slow release relay 
l-'02 which causes relay 01''3 to operate. 
The release of relay F02 will also cause 
the counting relays to release. Relay 
OFJ operated, (a) locks direct to relay 
01''1 operated, (b) closes ground to hold 
or reoperate the slow release OF2 relay, 
(c) transfers the front contact of relay 
01''2 from the armature of relay STP to a 
make contact of relay F02, (d) opens the 
ground from the armature of relay FO to 
prevent operatin~ relay FOl on its next 
operation and (e) prepares a path to 
1·1ash the OFL lamp. The relea.se of re­
lays 1''01 and F'03 cause relay F'02 to re­
operate and close the funoamental as a 
trunk closure signal to the incoming 
attached. Relay 1''02 also closed ground 
i'rom relay OF2 operated thru relay OF3 
operated to the O relay operating it and 
releasing the slow release OF2 relay. 
(1'1in. 200 milliseconds.) Relay 01''2 re­
leased opens the shunt from the BO and 
FO relays allowing them to operate. Re­
lay BO operated opens the funoamental. 
The circuit will block in this position 
with the OFL lamp flashing as an indica­
ting signal. The operation of the UISC 
l key in Fig. 1 will cause the test cir­
cuit and incoming to restore to normal. 

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

Since this test applies directly 
to the panel battery cut-off inccvni.ng 
trunk the call must be set up on the 
trunk directly and not thru a distant 
ofi"ice. The test circuit is prepared 
a6 described in par. 5.0601 with the DOS 
key not,nal and the PRE OPR L & A RYS key 
operated. When the busy test circuit 
functions and the trunk becomee idle the 
RS switch will advance to termloal 7. 
The call will then proceed as described 
in par. 5.0613 to par. 5.0619. When the 
RS switch reaches t~1-mlnal 13 on a test 
call to a panel inccxoi.ng selector relay 
LR operates thru the RPl relay (held 
operated with the (PRE.OPER. A & L RYS) 
key operated) thru relay FOl no1·111al • 
Relay LR operated locks to the earn• 
grn11nd by passed around relay FOl and 
la) opens the fun~amental circuit, (b) 
closes the CK relay winding thru its 
continuity springs to the make contact 
on relay FOl thru relay FS normal, (c) 
closes in part a circuit thru the LNO 
resistance and ANO resistance ( enn11g)\ 
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resistance should be keyed into the cir­
cuit to prevent a weak L relay from oper­
falsely on the check condition) for 
later use in checking for a false oper­
ation of the L relay in the incorning 
trunk, (d) closes a ground for locking 
relay CK , ( e) closes gro11nct thru relay 
GK normal to operate relay F02 which clo­
ses the co11nting relay locking circuit, 
(f) closes ground to the armature of re­
lay FOl for use in operating relay CK 
later, (g) closes the OFL interrupter 
thru the GK relay no1·mal to the 1"11rnber 4 
counting relay, for use in timing the 
test interval and (h) closes a supple­
mentary ground over lead"STl" to the No. 
5 Crossbar Interrupter Circuit "ZS" 
option. The operate circuit of relay 
LC is carried thru relay FOl normal to 
prevent a false operation of relay CK 
due to the slow release of relay {FOl) 
af'ter final units selection. Under this 
condition the fundamental oeing open in 
this circuit, the L relay of the panel 
incoming is closed across the line for 
incoming advance causing the cable to 
be charged thru the L relay winding. 
The 01''1 interrupter operates Col.lnting 
relays 4, 4', 3, 3', 2, 2 1 , 1, 1 1 , 0 1 
BO and FO. During this time intex·val 
the incoming and final selectors advance 
and the L relay in the incoming is con­
nected to the fundam~ntalfor incoming 
advance and rnay operate as the cable 
charges and thus cause the incoming 
switch to advance to trunk closure pos­
ition falsely. The operation of relay 
FO operates relay FOl. Relay FOl oper­
ates relay GK. Relay CK operated, (a) 
locks to relay LO, (b) closes the "FTn 
lead thru the winding of relay CH thru 
the LNO resistance thru the AHO re­
sistance to the "FR" lead, (c) opens 
the OFL interrupter circuit, (d) re­
leases the F02 relay and (e, closes a 
supplementary ground over lead "STl" to 
the No. 5 Grossbar Interrupter Circuit, 
"~S" option. Relay F02 released, re­
leases the co11nting relays including re­
lay FO which starts the release of the 
slow release FOl relay. If the L relay 
operated and advanced the incoming 
falsely the test circuit will block in 
this position. If the L relay did not 
operate ralsely the current thru the 
winding of polar relay CH will cause it 
to operate (Grd. Tip & Bat. Ring.). Re­
lay ·CH operated closes the gro11nd thru 
relay FOl operated to operate relay CK 
thru the ANO relay 001-mal to the magnet 
of the OiS) switch causing i~ to energ11, 
When the slow release FOl relay is re­
leased the RS switch will step to ter­
minal 14. When the RS switch leaves 
terminal 13 relay LR releases and re­
leases relay CK. 
5.0622 Panel Incoming - L Relay Non­

Operate Test RS Switch T&1m. 14 
This test is rnaoe only when 

connected directly to the panel 
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incoming. With the RS switch on ter­
minal 14 ground from arc l will operate 
the LNO relay thru the RPl relay oper­
ated thru the FOl and CK relays not"mal. 
Relay LNO operated locks to the same 
gro11nd by passed gro11nd relays FOl 
ana CK and, (a) closes grouna thru re­
lay CK noru,al to operate relay F02, 
(D) closed ground to the FOl relay for 
operating relay CK, (c) closes the FT 
lead thru relay STl operated thru the 
RFl relay operated thru the ANX relay 
normal thru LNO operated, thru the 
winding of relay (CH) through the LNO 
resistances, thru LNO relay operated 
tbru the winning of relay (~HJ through 
the Li~O resistances, thru LNO relay 
operated to the "FR" lead thru the STl 
relay operated, (d) closed grn11nd for 
locking the CK relay, (e) closed in 
part the circuit for operating relay 
~K thru its continuity contacts, 
(1·) ciosed the OFL interrupter thru 
the CK relay no,·mal to number .3 counting 
relays and (g) closes a supplementary 
ground over lead "STl'' to the No. 5 
Crossbar Interrupter Circuit, "ZS" 
option. The L relay 01· the panel in­
coming selector is given a non-operate 
test in its incoming advance position 
over the "FT" and "1''R" lead bridge 
which includes the CH relay winding. 
The Oi''L interrupter operates 111unher .3 
counting relay on its first make period 
after relay LNO operates ana operates 
the 3 prime relay on its first open 
period. The balance of the counting 
relays 2 to Oare operated on subse­
quent interruptions of O~'L interrupter. 
This time covers one sequence switch 
start in the incomjng selector plus 
misc. other relay times. Relays BO 
and FO are the last 01· the counters to 
operate. Relay FO operates relay FOl. 
Relay FOl operated cl9ses ground thru 
the LNO relay operated to the ~"K. relay 
causing it to operate, and thru the 
~H relay if operated to the RS switch 
magnet causing it to energize. The CH 
polar relay will be operated if the L 
relay reroained normal during the non­
operate test. (Grd. Tip ana Bat. Ring 
of Trk.). Ir, however, the L relay 
had operated during the non-operate 
current interval the incoming will be 
advanced to t:r11nk closure position 

·where the current thru the CH relay 
winding will be reversed causing it to 
remain norroal. With the CH relay nor­
mal the path to energize the RS switch 
is open and the circuit blocks. Relay 
~K operated releases relay F02 and 
opens the OFL interrupter circuit. 
Prior to this test the proper L relay 
non-operate compensating resistance 
keys should be operated to limit the 
current thru the L relay as near as 
possible to its non-operate test value. 
Key RICR-20000 is used to compensate 
for the repeating incoming selector L 
relay non-operate except where the L 
relay is required to operate, in 

incoming advance positi~n, in parallel 
with a noninductive sb4M~-. In case 
tests are made of , lng incoming 
selectors using mi , · t.runk compensa-
tion, the L relay sfl")«l..loperate test shall 
be omitted. 

5.0623 Incoming Advance RS Switch 
Term. 15 

When the RS switch reaches 
terminal 15 relay IA operates from 
gro11ne1 on arc 1 thru the RPl relay 
operated. Relay IA operated, (a) con­
nects ground thru relays F03 and CK 
normal to operate relay F02, {b) closes 
the FT lead thru relay RPl operated 
thru relays MlX, LNO, CK and LR no1111al 
thru relay F02 operated, AV relay nor­
mal thru the windings or relay S'l'P 
AV relay no:rmal thru the BO relay _ 
normal thru relay FOl normal thru the 
ttpRitt and "TER" windings or relay OF 
in parallel to FR lead thru relay STl 
operated, (c) prepares the operate 
circuit of relay Ill, (d) supplies a 
lock ground for relay OF and (e) closes 
the "Ter." winding or 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 incoaing 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 gro11nd from OF2 oper­
ated thru relay OF.3 normal thru the 
STP relay operated to the O counting 
relay, and closes gro11nd from relay 
OF3 normal thru the TFV key operated 
1·or 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 Ill 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 fun~amental being opened at 
the inra,i~ as it advan~es to trunk 
closure the shunt is r e, ... ,ved fraH the 
BO and FO relays, alloWing tbem to 
operate. Relay BO opens the f11ndamen­
tal circuit and relay FO operated op­
erates relay FOl and F0.3. Relay F03 
operated releases relay F02. Relay 
F02 released holds the funda■~ntal 
open, allows the RS switch which waa 
energised when F02 operated to step 
to t&1°111!nal 16. 
5.0624 False Operation of Incoming 

A Relay on Cable Charge. 
Battery Cut-Off Panel Incom­
ing Only. RS Swit.ch Te1·w. 16 
Thia teat is made only when 

the teat circuit is connected directly 
to the incoming. With the RS switch 
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on terminal 16 a ground is closed thru 
relay RPl held operated, thru relay 
FOl normal to operate relay ANO. rtelay 
ANO operated, (a) .:lpcks to its operate 
ground by passing •J'.Ound relay FOl, 
lb) operates relay AMX (cl opens in 
part the O relays locking circuit leav­
ing it under control of 8 relay, (d) 
closes ground from relay F02 operated 
to the arroature of relay CH, (d) closes 
the contact of relay CH to 9 counting 
relay and (e) opens the circuit between 
the contact of 8' and the arrnature of 
7' relay. aelay ANX operated, (a} 
closes ground thru the F03 and CK relay 
normal to operate relay F02, (b) closes 
the fffT" lead thru relay STl operated 
thru relay RPl operated thru the ANO 
resistances thru the LNO resistances 
thru the winding of relay CH to the 
ANO key. (The ANO key being normal 
this circuit is not completed) (c} 
closes the winding circuit of 7 count­
ing relay to the OFL interrupter and 
(dl transfers the armature of relay FO 
from direct ground to ground thru the 
PRE. OPR. A & L RYS. key operated. 
Under this condition the OFL inte1·1"l,,pter 
operates in sequence the 7, 6, 5, 4, 3, 
2, 1 and O sets of counting relays. 
This ti,ne covers the elevator return to 
normal of the final selector plus three 
sequence switch starts, one in the 
final selector and two in the incoming 
selector. Relay FO operated, operates 
the FOl relay which in turn releases 
relay F02. Relay F02 when operated 
energized the RS magnet thru arc 4 and 
closed the lock circuits of the count­
ing relays. Relay F02 released, 
allows the RS switch to step toter­
minal 17 and releases the counting 
relays. Relays ANO, ANX and RPl re­
lease as the RS switch leaves terminal 
16. In case of a failure the incoming 
will be returned to normal falsely. 
when the TL relay in Fig. 1 operates 
and closes the circuit to the super­
visory Fig. 4 the L relay of the incom­
ing will be across the tip and ring 
lead and should not operate, thus the 
failure to receive supervisory flashes 
will be an indication of failure. 

5.0625 Circuit Restores to Normal 

Position 17 is a pass-by posi­
tion on all tests except a test of a 
P.C.I. trunk thru a distant office. 
Positions 18 and 19 are passed by if 
the (DOS) key is normal or if the DOS 
and RPl keys are both operated. On 
terminal 20 ground thru arc 1 operates 
relay AV. Relay AV operated, (a} locks 
to the STl relay operated, (b) changes 
the SDR )&mp from 120 IPM flash to 
steady and (c) transfers the winding of 
relay STP from the fundamental to 
ground and battery chru resistance AN. 
This is 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 
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and STl operated to the "AVn lead. 
Ground on the "AVn lead to Fig. 1 oper­
ates relay TL and causes it to transfer 
the fundamental to the supervisory 
Fig. 4 and opens the "ST'' lead. The 
''ST" lead open releases. relay STR. 
nelay ST released, releases STl 1elay 
and causes the OF2 and the counting 
relays, or the OFl relay if operated 
to release. 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. 

5.0626 Advance of RS Switch Under 
Rapid Test 

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

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

This test is made with the test 
circuit connected directly to the incan­
ing whose A relay is to be tested. Set 
the TH, H, T and U numerical register 
keys to select a busy line. The ANO 
key will be operated in making this test. 
After selections are completed, the RS 
switch advances to terminal 13. Ground 
from the PRE. OPR. A & L RYS, key nor­
mal thru arc 6 of RS switch advances 
the RS switch to terminal 15 where in­
coming advance is made the same as ex­
plained in paragraph 5.0623 which 
causes the switch to step to teiminal 
16. On tenninal 16 relay RPl is held 
thru the ANO key and RP relay operated. 
Under this condition ground from arc l 
operates the ANO relay thru the RPl 
relay operated when relay FOl is normal. 
Relay ANO operated, (a} locks to its 
operate ground by passed around relay 
FOl, (bl operates relay ANX, (c) opens 
in part the O relay's locking circuit 
leaving it under control of 8 relay, 
(d} closes ground to the armature of 
relay CH from relay F02 operated, (e) 
connects the contact of relay CH to 9 
counting relay winding and (f) open·-
the circuit between 7 relay and 8' 1. 
lay. Relay ANX operated, (a} closes 
the funaamental as follows, "FTn lead 
thru (ST~l) relay operated thru the 
RPl relay operated thru relay ANX oper­
ated thru the A relay non-operate re­
sistance thru relay ANX thru the L relay 
non-operate resistance thru the winding 
of relay CH thru the ANO key operated 
thru the ANX relay op~rated thru the 
STl relay operated to th~ "FR" lead, 
(b) closes the winding of 7 relay to 
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the OFL interrupter, (c) closes a 
gro11nci to relay F0.3 for operating re­
lay F02 thru relay CK normal and (d) 
transfers the circuit on the armature 
of relay FO from ground to the make 
contact of relay 9 thru the PRE. OPR. 
A & L RYS. Under this condition the 
CH relay operates in series with the 
trunk A relay and the A relay non­
.operate resistance, causes the 9 cn11nt:­
ing relay to operate and closes ground 
from relay F02 operated thru relay ANI 
operated thru OF.) normal to the arma­
ture of relay FO. This arrangement 
checks on the operation of the CH and 
9 relays. The OFL interrupter will 
cause the 7, 6, 5, 4, 3, 2, 1 and 0 
counting relays to operate in sequence. 
The FO relay operated operates relays 
FOl and F0.3 which releases relay F02. 
Relay F02 when operated energized the 
RS switch magnet thru arc 4 and closed 
the lock circuits of the counting re­
lays. Relay F02 released allows the 
RS switch to step to terminal 17 and 
releases the co11nting and the FOl re­
lay. Relays ANO, ANX and RPl release 
as the RS switch leaves terminal 16. 
If the A relay in the incoming trunk 
should operate on its non-operate test 
current during the counting interval, 
the incoming circuit will advance and 
close the busy line signal to the test 
circuit. The busy line signal will 
cause interrupted reversed battery to 
be connected to the CH relay causing 
it to release and reoperate. Relay CH 
operated causes the 9 counting relay 
to operate. The release of.relay CH 
will allow the shunted 9' relay to op­
erate and the next reoperEtion of re­
lay CH will operate relay 8. Relay 8 
operated opens the operating circuit 
of relays BO and FO thus preventing 
the operation of relay FOl. Under 
this condition the circuit will block. 
The time counted in this case is based 
on a busy line ri11mber on which the in­
coming selector does not have to wait 
on a pickup interrupter before advanc­
ing to the ringing position. 

5.0628 Advance for Call Indicator Op­
eration Thru Distant Office, 
Figs.Band D with ZI Option 

The RS switch in this case is 
advanced from termlaala 7 to terminals 
12 and 15 by ground thru the RP relay 
normal thru arc 6 and thru terminal3 
13 , 14 and 16, by gro1md thru keys AJIO 
and PRE. OPR. A & L RYS. nt>1°01al. When 
the RS switch reaches te1mlnal 17 
gro11nd from arc 3 thru the DOS class 
key operated is closed to the wcrow 
lead to the call indicator pulsing 
Figure 5, to operate the Cl relay when 
either the PCID or PCIT class keys are 
operated. 

5.07 Testing Panel Call Indicator 
Trunks, Fig. 5 and "ZG" Option 

5.0701 Preparation 
Calls may be made to panel call 

indicator t~tminations as follows: 

• 

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

panel call indicator. The digits 
would consist of TH, H, T and U 
for four digits. The STA depressed 
if required would be the fifth 
digit. The PCID key is operated 
in addition to the numerical regis­
ter key depressed. 

b. Two digits revertive pulsing 
thru distant office, consist­

ing of the distant office brush and 
group selections. These two digits 
would be set up by depressing a key 
in the TANT 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 register keys depressed. 

c. Six or seven digit, PCI pulsing 
thru Sender Tandem or Tandem 

PCI trunks. The six digit would 
consist of the TANT, TAN H,.TH, H, 
T and u_ror six digits and with the 
STA digit for seventh digit. The 
PCIT key is operated in addition 
to the register keys depressed. 

d. Seven or eight digits PCI 
pulsing thru Sender Tandem or 

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

The trunk compensation keys are 
operated in addition to the regis­
ter keys and either the PCID or 
PCIT keys as described above. The 
trunk test jack is then patched to 
the test circuit test jack, the 
TSTl key operated and the busy test 
is made as described in par. 5.02, 
and 5.03 When the PCID key is op­
erated it operates relays PCI and 
PCID. When the PCIT key is operated 
it operates relays PCI and PCIT. 
The operated PCI relay ~ransfers 
one contact on Keys 3, 5 or 7 of 
the "TH" row and one contact on 
Keys 6, 7 or 8 of the "H" row from 
use in revertive pulse tests to 
use in PCI tests. The transferred 
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contact is thereby made available 
for use in closing a circuit to op­
erate relay PR in the PCI pulse 
periods required by the Key de­
pressed. When the PCI pulsing fea­
ture is required only for PCI direct 
trunks the T, Wand Z options are 
wired. When in addition to pulsing 
5 digits PCI direct it is required 
to pulse 3 digits tandem PCI the V, 
Wand Z optionsare wired. When 5 
digits PCI direct is required and 2 
digits for PCI tandem the V, Y and· 
Z options are wired. The operation 
of the PCID relay operates relay 
RPCI, Fig. D, and will cause the CI 
switch to advance to terminal 7 if 
it is not already on terminal 7. 
The operation of the PCIT relay for 
three digit tandem will advance the 
CI switch to position 1. The opera­
tion of the PCIT relay for two digit 
tandem will advance the CI switch to 
terminal 3. This gives the Cl 
switch three different start posi­
tions l, 3 and 7. When the busy test 
circuit has functioned and the trunk 
is idle the ground on the ST lead 
from Fig. l to Fig. 3, to Fig. D, 
will operate the STR relay in Fig. J. 
The operation of the STR relay in 
Fig. 3 will close ground thru the 
the RPl relay and DOS keys normal if 
Fig.Bis used, over CIG lead from 
Fig. A or B thru the PCID or PCIT 
relay operated thru arc 6 of CI 
switch to the winding of relay CI 
causing the CI relay to operate. 

5.0702 Panel Call Inaicator Direct -
Class Key PCID Operated 

The operation 01· relay CI ex­
plained above also, (a) opens the retum 
to normal ground for switch CI, (b) 
closes ground for locking relay CI and 
for operating relay CO2 thru relay CGl 
for later use, (c) closes the funda­
mental tip thru relays OFZ and OFY nor­
mal thru the windings of relays CG and 
OFC thru relay Cll normal to the "FR" 
lead, (d) closes ground thru relay OfC 
normal to operate relay Cil 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 PG1 relay to the back 
contact of relay PGC. Relay PGC is 
carried to this contact for test pur­
poses only. The CG relay operates in 
series with the OFC relay and the call 
indicator trunk A relay. The trunk A 
relay and relay CG operate in this cir­
cuit and relay CG operates the slow re­
lease CGl relay. Relay CGl operated, 
operates the CG2 relay from ground on 
relay Cl operated, Relay CO2 operated, 
{a) prepares the circuit for holding 
the CG relay in the fundamental circuit 
after relay Cll is operated, (b) closes 
ground from relay CI operated thru re­
lay OFC normal to operate Cil relay, 
(c) connects the SDR lamp to the SDR 
interrupter, Figure l, (d) closed a 
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holding circuit for relay CGl thru re­
lay OFX normal to the Gll. relay normal 
and (e) opened the operate circuit of 
relay SP. Relay Cil operated, (a) 
locks to relay CI operated, (b) pre­
pares relay PGC for pulsing, causing it 
·to operate relay PGl thru the PG3 and 
FPl relay norn1al, ( c) supplies ground 
for locking relays PG2 and PG3 and 
ground to the armature of" relay PGC. 
This ground is used for operating relay 
SP when CO2 rel~y releases, (d) closes 
ground to the brushes of arcs land 2 
of the Cl switch for use in operating 
the PR, PT, 1-2 and 3-4 relays thru 
th~ register keys which were previously 
operated, (e) transfers the fundamental 
leads on a continuity basis to hold 
the CG relay circuit closed thru relay 
CO2 operated, (f) transfers the hold 
circuit of· slow release relay CGl on a 
continuity basis from its break contact 
thru the SP and PG2 relays normal, and 
(g) closes the operate circuit of relay 
PG2 to the PGl relay. Relay PGl oper­
ated operates relay PG2. This circuit 
waits for the call indicator pulsing 
loop to be substituted for the trunk A 
relay battery and ground in the PGl 
trunk. When the fundamental leads of 
the trunks are connected to the control 
circuit the battery and ground thru the 
trunk (A) relay is removed and the PGl 
control circuit bridge relays are sub­
stituted. Under this condition the 
CG relay releases and if the PG2 relay 
is operated at this time relays CGl 
will also be released. Relay CGl re­
leased releases relay CO2. Kelsy CO2 
released,. (a) transfers the "FT" and 
"iR" leads from the trunk test relay 
CG circuit to the pulsing circuit thru 
relay FP normal (b) opens the Cil relay 
operate circuit, and le) operate the SP 
relay to ground on relay Cil operated. 
Relay SP is the pulse start relay and 
causes the pulsing relays PB, PGl, PG2 
and PG3 to function to send out the 
call indj.cator pulses over the funda­
mental leads to the PCI control circuit 
in the distant office. Relay SP oper­
ated also, (a) supplies ground for 
energizing the Cl switch thru the PGl 
and FPl relays normal, (b) closes gro•rod 
from relay Cil operated thru the PGl 
relay operated to operate relay GR and 
(c) closes in part the circuit to oper­
ate the AV relay, figure 3 "S" wiring. 
Before relay SP operates the relays in 
the pulsing circuit are as follows: 
Relays PGl, GR and PG2 are operated, 
relays PG, PG3, PT and PR are normal. 

5.0703 When relay CI operates it 
causes relay PGC to operate to 

its back contact. The operation of re­
lay SP connects the front contact of 
relay PGC to the BC resistance to bat­
tery and to the negative side of pri­
mary winding and the positive side of 
the secondary winding of relay PGC. 
This is to prepare the circuit for 
releasing PGC after it is operated. 
This transfer also removed the circuit 
which causes relay PGC to o~erate 
towards its back contact. Under this 
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condition gro,md from relay Cil oper­
ated sh11nta battery tbrU resistance 
BH and starts to operate rela7 PGC 
er. the pr1meey vind.ing, at the samP. 
time the E condenser discharges thru 
the see0Dd~r7 v1nd1ng or rela7 PG to 
cause it to be slow operate. Under 
this condition the current tbru the 
pr1me~7 winding or rela7 PG is tend­
ing to operate it while the conden­
ser d1scbarge current thrU its sec­
ondaey v1nding ten~.s to hold it on 
its back contact. 'When condenser 
Eis discharged to the point where 
the current tbru the secondary wind­
ing 1s low enough rela7 PGC will OP­
erate OD its pr1maey vinding. As 
soon as rela7 PGC is operated gro 11nd 
fl"u/1 Cil rela7 is connACted to sh1m1-. 
resistance BC to reverse the current 
1n its pr1na'PJ' yinding. This starts· 
the release c7cle of the PGC relay. 
Rela7 l'Gl releases vhen rela7 PGC 
operates. The reta1-ding of the oper­
ate and release of re1a7 PGC due to 
the coooenser current gives the 
pro1-1er pu1se t1m1ng. Re1a7a PGC and 
PGl will continue to operate and re­
lease as long as the CI1 and SP re­
lays are operated. 

5. 07~ Pulse Co1rnting and Steering 

The PGl rela7 operated oper­
ates the PG2 relay tbru rela7 Cll 
operated. Rela7 PGl operated end 
relay CO2 nc.H1.ai. starts the first 
pulse out over the t,mdamental. The 
first pulse period, with the CI 
svi tcb OD ·t.&11111 na 1 7, may be open or 
it ms7 be a light positive pulse, 
gro,md on "PR" lead and b1gb resist­
ance batteey on the "FT'' lead, de­
pending upon the stat1ons register 
ke7 operated. Gl'f",md t'rom the Cil 
relay operated 111 supplied to the 
brushes of area 1 and 2 of the CI 
switch, tbru tt:1111Jnal 7 of each arc 
to the stations register ke7. In 
case the key depressed is a code re­
quirtng a positive pulse 1n first 
period a circuit will be closed b7 
the key from gro 1rnd tbru tf#r e;:1 M, 7 
to operate relay PT. Rela711 P'l and 
PR ma7 also be operated as a result 
of rela7 1-2 being operated b7 the 
aJ;at:fon key and Yhen operated in tbia 
vay the P'l' relay 1s operated in the 
first pulse period and the PR rela-7 
1n the second pulse period thus caus­
ing a positive pulse to be 111eot in 
the first period e,i-, a heavy negative 
pulse 1n the second period. The f'irst 
pulse is ended when rela7 PGl is re­
leased as a result or the PGC relay 
operating. 1he release of rela7 PGl 
starts the second pulse. period or the 
stations digit and energizes the CI 
switch agnet. 1he second pulse 
pPriod, as abuwn b7 the pulsing cbart 
on the drawing, can either be a light 
oi- a hM'YJ' negative pulse, 1.e., batteey 

on the "FR" lead and gro11n<J on the 
"FT" lead and, depends upon which 
station ke7 1s operated. The PR re­
la7 is alva7s operated vben a heavy 
negative 1s to be sent. 'When relay 
PGC releases the next time, relay 
PGl operates end CI sv1tch steps. 
The tc1111inal.a are strapped stagger 
fash1.on on the CI switch so tbat if' 
one of the control rela7a P'l, 1-2 or 
3-4 are operated, f'or use in the 
pulse period vhich obtains when the 
av1 tcb steps they vill re•,;= 1n oper­
ated tbru the bridging brushes and 
terminals. Rela7 PR hovever, 1s car­
ried tbru area 4 and 5 1n such a vay 
that the PR can only operate on the 
even tctt111DB1a if' relaJ PG2 is nor­
me 1 end on the odd ter111i na ls if' PG2 
rela7 1s operated.. This arrangement 
ts to prevent the poas1bilit7 of' a 

_!'else heavy negative pulse at the time 
the CI av1tch 1a ,-e;;ipling the digit 
ahead. '!'he third pulse period starts 
when the PG1 relay operates and may 
be an open or a light positive pulse 
as in the t1rat pulae period. The CI 
aw1tch will step to ter;uinel 8 keep­
ing i:loaed the circuit to the PT re­
lay if' it 1a operated. _At the end 
of' the thil-d period relaJ PGC operates 
and releases 1ela7 POI f'or the fourth 
pulse period, and to energize the CI 
magnet. The f'ourth pulse period may 
send a light or a heavy negative pulse 
the same as period tvo. At the end 
of' the fourth period rela7 PG1 1• 
again operated allov1ng the CI switch 
to step to \er10Jnal 9 f'or the f'irat 
pulse period or the thousands digit. 
Each digit has four pulse periods and 
the CI switch steps at the beginntng 
01' the first and tbt1-d pulse periods 
except the f'irat period of the f'irst 
digit 1n a train of pulses. 

5.0705 Heavy Positive Pulse, "S" 
Wiring 

When the last pulse of' the 
pulse chain 1a sent the CI sv1tch 
a teps to tc1•111i na l 17 where ground 
f'rom re1a7 CI1 operated tbru, the 
brush of arc 1 CI switch 1a closed 
to operated relay FPl. Rela7 FPl 
operated, a locks to re1a7 SP oper­
ated, b_opP.na the btgb resistance 
battery used f'or light negative puls­
es, c opens the CI magnet energizing 
path, and d closes the gro 1rnd tbru 
back contact of rela7 PGl used to 
step the CI switch, to the Y1nd1ng 
of' rela7 FP. The PGl rela7operatea 
to allow the CI switch to step toter­
mtnal 17 and is operated during a 
pulse period to give an open pulse 
bef'ore relay FP 1s operated. At the 
end of this period rela7 PGl releases 
causing 1"ela7 FP to Opet"ate. Relay 
FP o..,01ated, a ope11a the circuit to 
relay POI, b closes the "Fl''' lead to 
the low resistance batterJ, c closes 

• 

Page 21 



CD-9~76-01 - DsSOE 6- B 

the "FR'' lead to gro 1rnd on relay PGl 
no1111al, end d closes 1n part a path 
to operate relay AV over lead ''AV" 
1n the revertive pulsing, f~e J. 
At the end of the pulse period relay 
PG2 is released closing grl"11nd from 
relay Cil operated, thru relay SP 
operated thru the FP relay operated 
over the "AV" lead to operate relay. 
AV 1n figure 3. Relay AV operated 
1n the revertive pulsing figure 3, 
will function to ceuae ~rolllld to be 
closed to the "AV'' lead to the TL 
relay of the connP.ctor•figure 1 caua-
1ng it to operate. The operation of 
the control TL relay causes t,he S'l'R 
relay 1n the revertive pulsing fig­
ure 3 to release and transfers the 
f'undamental leads to.the supervisory 
figure 4. The· release of relay STR, 
a opens the operate circuit of relay 
CI causing it to release and b re-. 
leases relay Cil, c closes gro 11nd to 
the brush of arc 4 CI aYitch to cauae 
it to return to nc,1-•a➔ ,.. The tranater 
of the ''FT" end ''FR" leads te1•1111nate 
the heavy positive pulse.· Reiaya CI 
and Cil released restore the pulsing 
circuit to no1-111al. Relay Cil also 
a releases relay SP, b opens the cir­
cuit thru arcs 1 end 2 of the CI 
switch used to operate relays PR, PT, 
1-2 and 3-4, c opens the operate cir­
cuit of the PG2 and PG3 relays,. and 
d rb•Ml"tves gro•mds from the ''AV' lead. 
Relay SP released, releases relay FPl 
and completes restoring the pulsing 
circuit to nur111al. 

5.0706 No Heavy Positive ''R" 
Wiring 

In th1~.case r~lay FPl oper­
ates to close the gro 1md which is 
used to operate the FP relay to the 
winding of relay AV over lead "AV" 1n 
tigure J. On the release of relay 
PGl, the CI switch steps to tt:11111Joal 
17 end closes the circuit to operate 
the AV relay. Relay AV locka and 
causes the circuit to restore to nor­

·rnal as explained above 1n paragraph 
5.07706. 

5.0707 Sender T~ndern or Tan~em 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 
t,bree tandem digits 9r to tt:r,ainal 3 
for two tandP.bl digits. This circuit 
is traced f1-om grl"11nd on relay CI 
ne-1"fll81 thru arc 3 brush and t"11111 oa l 
7 thrU the PCIT relay thru the CI 
switch 1Dter1-upter contact to the 
magnet, causing it to step off ter­
minal 7 which is the direct call in­
dicator start position to tt:11u1nal 1 
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vi th V wiring or ter,ni na 1 :, v1 th Y 
wiring. On tandem calla three ex ...... tra 
sets ot pulses, the tandem b 11odreda 
'l'A.11 H., tandem ten" TAN T., and the 
tandem uni ts TAN. U • may be aent be­
fore the pulses for the numerical 
digits. The circuit advancP.a end 
releases the same as explained above 
for direct call indicator. In a two 
digit area where three digits are 
used for taiwe1-, 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 ~end""r 
tandem offices. 

5.0708 Gro•rnd Period Between Pulses 

At the beginning of the first 
and third pulse periods 1f a positive 
pulse ia not to be sent," relay 
normal, gro1rnd is connA<:ted to the 
"FT"- lead fl"o• relay (GR) nc.rtt el tbru 
relay FT normal,. Thi.a gr,,11nd :ts main­
tained •rntil relays PGl and GR oper­
ate Yhlch they do 1n cascade at the 
end ot the second and fourth pulse 
periods. Relay PGl 1n oierating 
closes gro,md to the "FR lead and 
the eomhinat;-ton of the GR nc,r:ur>l 
g1o0•md on the ''FT" lead and ea 
gro1md OD "FR" Vh~ rela7 PGl oper­
ates gi vea a gro 11od period on both 
aides ot the f"lmdanrcnt-.al 'llhieh V:111 
diacbarge the cable aru thus prevent 
a false operation of the SN+ relay 1n 
the call 1nd1cator contwl circuit. 
Thia ground. period occur• tl'vll the 
time springs l'f end 2'.f or 1B end a 
of relay PGl ma~e contact •rntil 1 and 
2T of relay GR are .,pened. 

5.0709 Overtlov on Call Indicator 
Teat !hru Di■ten~ Office 
Selector 

Relay CI V:111 operate in this 
case f'r<lln gro 1md on arc :, or the 
RS svitch 1n the revertive pulsing 
figure 3. thrU the DOS key, over 
lead "CIG''. Relay CG, and relay 
OFC will operate 1n aer:tes 1n this 
case as the battery Will be re­
versed. Relays 001 and CG2 vill also 
operate aa on a regular call 1od-toator 
trunk teat but relay OFC being O,akl1-
ated opens the operate gro 11nd tor 
relay Cil. This prevents the CI 
pulsing circuit f'7-om •tarting. Relay 
OFC 1n operating locks to the CI re­
lay operated and opera tea relay on 
thru relay Cil DuY·flln 1. Relay Off op­
era ted, a locka t.o the CI relay ope.1 -
ated tbru rela7 OFC operated, b closes 
gro•>Dd thru relays OFX normal to start 
the "P.C.I. '' 1.mpulaer,. c closes the 
PG2 and PO} rela7 operate path, d 
short circuits the CG relay y1nd1ng 
to reduce the resistance ot the cir­
cuit to 1os,ire operating the dietant 
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office polar relay anct (e) closes the 
winciings of relays UFY a:.d OFZ to ter­
minals 9 and 11 respectively of arc 6 
CI selector. Under this condition the 
condenser tillled interrupter functions 
to operate and release the PGC and PGl 
relays which steps the Cl switch to 
terminal 9 where relay OFY operates to 
open the fundamPntal to allow the dis­
tant office polar relay and associated 
relays to release. The Jmpulser con­
tinues to step the CI switch and the 
OFl Idlay releases when the bhlsh 
leaves terminal 9 to close the funda­
mental for trunk closure. When the 
Cl switch reaches terminal 11 relay 
OFZ is operated thru relay OFX oper­
ated. Relay OFZ operated again opens 
the fundamental, stops the impulser 
and lights the OFL lamp as an indica­
tion of an overflow or Telltale of the 
two-wire office selector. When the 
disconnect key in the connector Fig. l 
is operated the circuit will function 
to ;elease the CI relay which in turn 
will release the OFC OFX and OFY re­
lays and cause the Cl switch to return 
to nu111al. 

5. 0710 Pulsing ~11m,.rical Digits Over 
Ten Thousand 

If it is desired, to send 
pulses for 1t11robers 10,000 or above 1 

the l ley 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. lf the 011m})er 
aesired is not" party line or a 
n,upher 10,000 or above then no key in 
the station row need be operated. U 
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. 

s.0711 Misc. Conditions 

ttelays PG2 and PG) are used to 
steer the PR and PT relay circuit to 
t.he proper pulse periOds. 

Relays 1-2, 3-4 and PCI are 
used to multiply t.he circuits from t.he 

· n,11Derical register keys to the PT and 
PR 1 elays due to the lack or contact.a 
on certain register keys • 

Jack PGC is provided for mak­
ing current flow tests and per bent 
make break test.a or the PGC relay • 

5.06 Testing Multi-f1equency Pulsing 
Trunks Arranged for VD& Start 
Pulsing Si~n•l 

A WIK start pulsing elgnel is 
giyen when a trunk is seised with OB 
HOOi ce11ed subscriber sup.xwi•ion. 
The ~ity of the t.runk is cbeng~d to 
on supervision when the sender is 
eeisecl end cbanged back to 0■ HOO~ 

supervision when the sender is ready to 
receive impulses. 

There is another start pulsing 
signal called STOP PULSING in which the 
trunk is also seized with ON HOOK called 
subscriber supervision. This signal is 
functionally the ~•me as the WINK start 
pulsing signal except that the OFF HOOK 
signal is given by the Ho. 4A lntertoll 
or Toll Tandem Incoming Trunk Circuit 
and is of a slightly longer duration 
than that of the WINK signal described 
above. The OFF HOOK signal is cbanged 
to ON HOOK supervision when a sender is 
seized and ready to receive impulses. 
Tlle preparation of this circuit for 
testing trunks that give t.he STOP 
PULSING signal is the sarnP. as herein­
after described for the WINK start 
pulsing signal. 

5.0801 Preparation 

(A) Two-Wire Trunk 

The number to be called is 
depressed on the Register Keys in Fig. 
2. The required TRUNK COMP keys in 
Fig. l are operated. The required A 
OPR COMP keys in Fig. 4 are operated to 
compensate up to the operate value of 
the trunk A relay. The DPL-GO key is 
normal for the WINK start pulsing sig­
nal. The MF and TST- keys are oper­
ated. The test circuit test jack is 
then patched to the trunk test jack, 
and the busy test is made as 
described in par. 5,02 and 5.03. 
When the busy test circuit has f 11oc­
tioned ana the trunk is idle a ground 
is put on the ST lead to Figs. J, S, 
7 and D. When the MF key is operated 
it operates the MF relay. When the 
MF relay operates it {aJ opens the 
"T2" and "R2" leads to the telephone 
circuit, {b) places 1200 ohms in paral­
lel with the input side of the TST re­
peating coil across the "PT" and •pa• 
leads from the MF current supply, (c) 
closes thru in ~rt the operate path of 
the RO relai in Fig. !t., and (d} oper­
ates the MF relay. Tne MFl relay op­
erated, (a) connects the MF resistance 
network to the pulse generator in 
Fig. 6, (b) remc,ves the 600 ohm grn11nd 
from the MF condenser and connects the 
MF condenser in ~rallel with the 
PG condenser for MF pulsing, (c) 
closes thru the PGA relay operate 
path to the P relay in Fig. 6 tor 
puls~ng, (d) closes the ST lead ~th 
to o~erate the POB relay in Fig. S, 
and (e) closes thru the path to oper­
ate the TL relay in Fig. 1 when the 
PON relay operates. The TL relay ~P­
erat.ed closes tnru the tip and ring 
from the test jack to the supe1wisory 
relays. The DPL key nu1111a l. .x 1 ang"'s 
the supc1visory relays to check for a 
Will start pulsing signal. When the 
POI relay in Fig. 8 operated itL (a) 
closed a grn1zod to operate the Tl. 
relay in Fig. l, (b) operated t.he FDP 
relay in Fig. 1 to reaow t-b• 11RN1•Ut■tJ 
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open check feature during pulsing, 
c - closed e ground to the pulse 
generator to close its 4 end 7 con­
tacts, PG relay 1n Fig. 6, d -
closed a gr()1md to the MF resistance 
network for MF pulsing, e - Closed a 
gr0•1nd to operate the FDS relay, 
f - closed a locking gro,md for ,the 
RO relay 1n Fig. 4, g - closed a 
ground to lock the SU-1 and RB relays 
1n Fig. 4, h - closed a ground to 
the contacts of the P relay 1n Fig. 6 
tor operating the PGA relay during 
pulsing, j - provides a gro•1rw to . 
lock the 8G relay 1n Fig. 6. 'l'he 
FDS relay operated, a - removes the 
short circuit from arn,rnd the 2700 
ohm MF netvork resistance to 1ncrease 
the time of the KP pulse, b - opens 
the operate path or the RO relay, c -
closea'thru its locking ground ~o a 
path to operate the next steering 
relay whose register key is operated, 
d - operates the FDSl reley in Fig. 9, 
e - closes thru a path to start the 
pulse generator tor delayed closure 
t~me vhen automatic dial pulsing 1s 
provided. 

(B) Four-Wire Trunks 

The n•unber to be called 1a depressed 
on the register keys in Fig. 2. Operate 
11<UNK COMP key ,600. The operation of 
any 'l'HONK COMP key will close the tip 
and ring leads between Figs. 1 and 17 end 
thereby satisfy the test circuit, but 
this key is chosen to check the continu­
ity o~ all of the trunk compensation 
resistors 1n the t;est set. The operation 
of A OPR COMP key is not required since 
the tip and ring leads are closed 
thro•1gh the noro1ttl contacts of these keys. 
The DPL key is norowl if a WINK start 
pulsing signal is expected vhen the trunk 
is seized as ind~cated by ON HOOK sub­
scriber supervision. When the tandcii• 
sender is seized the trunk polarity is 
reversed giving OFF HOOK. 'When the sen­
der is ready to receive pulses the tl'Ullk 
polarity is again reversed to ON HOOIC. 
Operate the MF and MF4'W keys. The teat 
circuit test jacks, T and Rl are patched 
to the trunk test jacks end the ffl'l'l key 
is operated. The operation of key MF4W 
operates relay (MF4W) Yhich closes the 
sleeve 118 11 lead of the trunk tbrm1gh 
for busy test. Relay MF4'W closes 
battery end gro11nd to light 
lamps Tl, T, Rl end R to indicate 
that relays Tl, T, Rl end R respectively. 
are. nur111el. Key MF operates relay 
MF aJldkey T8Tl operates relay TSTl. 
When the trunk 1s idle and the busy 
test circuit has f'unctioned it Will 
close. grn,md to lead ''ST'' operating re­
lay CI4W to cut 1n the tour-Vire trunk. 
Leads "Tl" and ''T" are connected tb1•.,ugh 
theY1nd1ngs of polarized relays provi­
d~ for testing leads "Tl" (relay TTl) 
eDd "T'' (relay TT). These tvo polarized 
relays are connected 1n series and 1n re­
verse polar1 ty. Likewise leads ''Rl '' and 

. . 
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"R" are connected thro',lgh polarized re-
lays provided for testing leads "Rl" 
{relay Till) end "R" (relay TR). 1'hese 
relAJS are also connected in aeries 
and 1n reverse polarity, thus enabling 
the teat circuit to meke a teat of leads 
"Tl", "T" and "Rl" end "R'' for continuit7, 
polarity and cross with battery or grn1Jl1d. 

Aaa,vne the tr11nJc is tree from 
trouble and is poled to give a wllCK 
start pulsing signal. Under th11S aa­
e1,1npt1on relays TTl end TRl will operate 
vhen relay CI4Y operates and ext1.ngu1sh 
lc:1nps Tl end Rl. I.e11q:,,s T and R will 
remain lighted. Battery end ground of 
the Aame polarity as the trunk circuit 
battery and grn1md is closed by the 
operation of relays TTl and TRl to cause 
relay SU (Fig. 4) to operate. It the 
trunk concuctors are reversed relays 'l"l' 
and TR will operate end operate rela7 
SOR (Fig. 4) Which, in turn, will oper­
ate relay RO. The operetion of relay 
RO closes gro1md through interrupter 
OFL to lbillp OFL to give a flasb:tng . 
visual a1gnel as an 1Dd1.cst1on that the 
trunk 1s reversed. It the tr,rok is open 
1 .. 11,ps Tl, T, Rl end R Will r,.,main lighted. 
If the trunk is crossed with battery or 
gl'(llmd the location or the cross will 
control the visual signals received. 

If ve asi,.1une the tr,,o)c is tree 
rrom trouble and is poled to give a 
DEI r-.Y DIAL start pulsing signal rela7s 
T'l' end TR vill oe:.::e and ext~ah 
la111ps T soo R. Tl and Rl vill 
r,:.:main lig]:lted. AlthQUSl:l battery and 
gro,md of the Aem.. polar! ty as the trunk 
'6att.ery and ~o•rnd is closed by the 
operation of relays T'l' end 'm tl)ia 
polarit7 is reversed by key ii.§1 (which 
is of:~ated vhen the nEJr-Y)DIAL start 
puls Aignal. 1s expected to cause the 
test circuit to function as described 
above for the ~Ill etert pulsing signal. 
In other respects the circuit 0¥a1.tea 
ea described above 11nder Paragraph (A) 
tor tvo-w1re tri 1nJcs. 

5.0802 Polarity Test 

'When the TL relay 1n Fig. 1 
operates it closes t.hru the tip and 
ring from the test jack for tvo-v1re 
tr, 1nks · as follovs - tip of the test jack., 
thru the VMl rela7 no1111n1. tb1·1.& the flSl 
ke7 nor111&l• thru the 'l'l'XJ rela7 nol'Mlk 
thru TSTl relay operated. tbr11 the me 
COMP keys operated, tbru the TL J'e-
lay opereted., thru the PDP relay op­
erated, thru the R± relay n0"'111al, 
thru the TST repeat coil, over T 
lead to supervisory test figure-, 
thl'u the A RY OPR COMP keys tbru 
the SU end SOR relays polar super­
visory relays, over the R lead to 
Fig. 1. tbru the TST repeat coil., 
thru the R± rele7 oor::,,1, thru the 
FDP relay operated, t.hru the TL relay 
operated, thru '11<0.NK COMP keya oper­
ated, thru the fflTl rela7 operated, 
tbru the TCJCJ rele7 nu111s1. tJ11•11 tbe 
RSl key uorGM1,. thru the VMl rela7 
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nu,•111&1, to the ring or the test jack. 
This path is traced the same for rour­
v1re trunks.except that test jack Tl 
1s not used. '1'he operation or relay 
CI4W closes the teat circuit thru to 
the test set T and R jacks vh1ch are 
patched to jacks T and Ron the test 
and ma~e busy frame. 'l'h.e polar relays 
SU snd SUR are arranged reverse to each 
other. 'When the supervisory relays are 
connected across the tip and ring or the. 
trunk, should the tJ"'l1nk be poled for OFF­
HOOK supervision the SOR relay vill 
operate as an indication :tbat the tr1mk 
is reversed. 'l'h.e SUR operated will 
operate the RO relay thru the nol'f··➔, 
contacts or the SUl. ~e RO relay 
operated., a - Yill close thru. the OFL 
interrupter to flash the OFL lobiilP., b -
vill close a gro1 1Dd to the No. 5 crossbar 
1nti=rrupter circuit if it is pro¥1ded., 
c - vill close thru a grc:>11nd from the 
PON relay contacts to the midpoint or 
the pulse generator 1n Fig. 6 to prevent 
it from pulsing., d - locks to a gro, 1od 
on the PON relay., e - removes the grnund 
from the MF key to release the MF relay 
which 1n tU?»n releases the MF1 rela7., 
and r - openR a circuit tor operating 
the SO relay 1n Fig. 6 men aut:c,;; atio 
dial pulsiDg is provided. 

5.080:, 'lrtrnk Test and Start Pulsing 

'When the polar supor;laory 
relays SU and SUR are co;mected 
across the tip and ring of_the trunk 
end the trunk is poled Oil ff0QK the SU 
relay vill operate. The Slrrelay 
operates the SU-1 relay. 'l'h.e SUl re­
lay operated., a - closes a pa"th f'Jtom 
the SUR relay for operating the RB 
relay., b - opens the operate pa th of 
the RO relay, locks itself' to a 
gro11nd on the PON relay~ c - closes 
1n part a path to c...,.orate the SO for 
• tart1 ng the pulse genera tor. When 
the t-=,1111Jnating circuits have .tunc­
tion"°' and the sender is picked the 
polar! t7 or the tr,mk is reven,od to 
OFF HOOK. This pe>lar1ty vill release 
the SU relay and operate the SUR 
relay. !!.'he SOB relay Yill oi:,e1ate 
the RB relay. 'l'h.e RB relay c..,.w ... ted, 
a - locks thru malce bef(lre break r.on­
tacts, to a ground on the PON relay, 
b - openR in part a path for the RO _ 
relay operation, c - closes 1n part a 
path to operate the SO relay·1n Fig. 6., 
d - opAns the operate path or the sol 
relay, and e - closes 1n part a path 
for operatiDg the steer1ng ~elays. 
When the MF receiver is read,- to re­
ceive MF pulses 1n the t0121uJnating 
office it 1'11gna1.a the t,:,11uJnating 
sender Which in turn reve1 1&ea the 
polarity to the originating end as a 
signal thst MF pulses JD8y be sent out. 
ilals reversal is to 01' HOOK and causes 
the SOR relay to release and the SU 
relay to reoperate. The SU relay op­
erate will close th;•u a gro 11nd fiw;; 

• 

its 5 contact thru the 2 contacti 
thru the DPL and GO rela,-a nort a , . 
tbru the operated SU-1 and RB relays, 
thru the PS relay nu1111a 1, th Ml the D'l' 
key norioA l !.f it ia provided to op­
era te the SG relay. !he SO rela7 op­
erated, a - locks to a ground on the 
PON relay, thru W relay nor11w 1 vben 
provided and tbru the RO relay n01'1118l, 
b - closes a gro, 1nd to start the Bo. 5 
Crossbar Interrupter circuit when it 
is provided., c - closes tb;•u the BDR 
interrupter· to f'lash 3DR 1 .. 1,rp., d -
closes thru a ground .tro11- the DP re­
lay tbru W relay nc,rn-➔ "t to oi,urate 
the BD relay 1n Pig. 1 vtien autCr·•etio 
DP is provided, end e - removes the 
gro11nd fl-0111 the midpoint of the pulse 
generator to start it pulsing. 

5.0804 Pulsing and Steering 

The steering relays mN H, 
TAN T., TAN U, TH., H., T, U and STA re­
lays 1n Fig. 8 control the steering 
of the pulses for the digits. Steer­
ing relay FDS controls the 11encJ1ng or 
the KP pulse tor MF pulsiDg. 9Je 
steering relay SST con't.rols the send­
ing of the S'l pulse ror MF pulsing. 
The pulse stop PS relay operates at 
the end of a train or pulses to stop 
the ~sea. The pulse ge11erc1.tor 1n 
F1g. 6 i~ used both for IIF pulsing 
and auturiatic DP pulsing. !he y11lae 
generator circuit consi.sts or a t1Ja-
1ng rela,- PG, the pu1s1ng relay Pam 
a cheok1ng "t'elay UK? to vork with 
netvorlca of resistances., 1n Fig. 7 
for MF pulsing., 1n FJgltt'es 10 a;ad 11 
tor DP pulsing. 'l'h.e PG 1.a a non­
biased polarised relay and the Y1Dd-
1ngs of the P and UKP rela7s are con­
nected 1n series Vith its pwo:!11 el"J 
v1oo1ng. When the POll relay 1n Fig. 8 
operates it provides a ground to the 
resiatenc~ network com,ACted to the 
pulse get-AJ..ator circuit. !he MF net­
work rtll be c<>nnected when tbe JIP1 
relay is operated; the LPD and um 
network vben the LPD or um relay is 
operated; the BGD network wlaen the 
BOD relay is o ... cr ... ted. Each network 
t'01W1 a voltage dividcr rttb its 1ll­
t6121uediate point being r.onnACted tbru 
operated contacts of the NF circUit 
or DP circuit rela,-s, tb•ot1 v1nd1ngs 
of the P and CKP rela7s to the Bo. 2 
terrcuJnal of the pri11ery vJDding of the 
PG relay. This ... ca gl'o•ind is -'OD•a.,c­
ted to one side of the condensAH 11P 
and PG to the al'i eture or the PG re­
lay. When DP pulsing 1a used only 
the PG condenser 1s "'ODDe.cted. When 
NF pulsing is used the MF condenser 
1.s connected 1n paral1el Vith the PG 
r.ondenser tbru the o.perc'.l.ted contacts 
of' the MFl relay in Fig. 7. 'l'h.e 
gl"V'Jnd f'l>om the PON is also closed 
1lhru the nu1111al contacts ot the SO 
relay, operated cont-.a,cta of' the PS 
and RO relays to the 5 teI1111nal of' the 
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PG relay and the 3 contac~ of the PG 
relay also to the 300 ohm battery. 
The 1, 3 and 5 te1minals 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 
eame cu1·rent flowing thru the P and 
CKP relays will cause them to operate 
and close their 2 aod 5 contacts. 
When the ground is removed from the 
midpoint 01· t-he PG relay (1, 3 & 5 
terminals) by the operation of the SG 
relay, allowing the 300 ohm battery 
to become effective, the current in 
the primary winding of the PG relay 
will be reversed and tend to operate 
the a1111ature towards the 3 contact of 
the PG relay. The condensers will 
start to charge at the same time the 
gro11nd is removed 1·rom the 1 termina_ 
or the PG relay. Initially the charging 
current makes the secondary winding 
the more power1·u1, holding the al u1a­
ture on the 4 contact but as the charge 
builds up on the condensers the cur• 
rent thru the secondary winding di• 
ainishes and consequently its magnetic 
effect diminishes until the primary 
ridding becow-s more effective and 
the .r u,,,.ture operates to the 3 contact. 
This causes the ground to the a•10,-.ture 
to be connected thru the 3 contact to 
<the 300 ohm battery. The currents 
in both windings again reverse and 
cause the a1111..1ture to move to the 4 
contact af'ter a delay due to the con­
denser discharge cu1•1 ent in the second­
ary winding. Thie action on the PG 
relay continues as long as the gro 11nd 
to the 1, 3, and 5 termloa)A of the 
PG is removed. The P and CKP relays 
follow the PG relay primary winding 
cu~ient reversals and thus generate 
pulees. The pulse generator generates 
approximately 60 millisecond pulses 
with the M1" network excep~ the KP 
pulse which is about 100 milliseconds 
due to a 2100 ohm resistanee being 
conneqted into the M1" network :when the 
FDS relay is operated. When the LPD &. 
LRD net.work or when the BGD network 
is conn~cted to the pulse generator, 
the pulse generator pulses 10 P•P••• 

When the SU relay operates the 
aecond ti.a• f'or the WINK start pulsing 
signaJ it operates the SG relay. The 
SO relay operated, a - x·emoves the 
grn••nd rroa the midpoint or the pulse 
generator PG relay and. PG relay starts 
to t,iae t,he pulses; 'b -.closes a path 
t,o fiash the SDK la111p, c - operate a 
the BD relay, d - supplies a ground to 
th• lo. 5 crossbar intet'l upter circuit 
when it is ~xovided and e closes in 
part a path to operate the RO relay 
it the 1.runk should be reversed after 
pulsing has started. The P relay, a • 
slavo relay of the pulse genwrator PG 
relay wbicb has been on its f'1ont 

contacts, moves to the back contact when 
the ground is taken off the mid-
point 01· the PG relay. This closes 
thru a path to operate the PGA relay 
which in turn operates the FDSl relay 
to send the KP pulse frequencies to 
the te1minating sender and at the sam~ 
time it operates the next steering re­
lay. The operate path ot· the next 
steering is ground from the operated 
PON relay, thru the normal steering 
relays, thru the locking contact of 
the FDS relay, over ASH lead, to Fig. 
4, thru the operated HB relay, over 
ASK lead to Fig. 7, thru the operated 
contacts 01· the PGA relay, over ASR 
lead to Fig. 8, thru operated contacts 
of the FDS relay, thru the normal con­
tacts 01 SK- relays (the SK- relay will 
be nor·1nal if the register key is not 
depressed), thru the operated contacts 
of the SK- relays (the SK- relay will 
be operated for the register key de­
pressed) thru the steering relay to 
battery. When the PG has tixed for 
the KP pulse it moves towards its 
1·ront coutact and the P relay oper­
ates. The P relay operated will re­
lease the PGA relay and cause the 
FDS relay to release. When the P 
relay again releases it operates the 
PGA relay which operates one or the 
CO to C9 pulse relays (Fig. 9) de­
pending on which register key is 
operated. The circuit to operate 
the G- relay is ground from the op­
erated contacts or the PGA relay 
over Pc·lead to Fig. 6, thru the op­
erated SG 1elay, over PC lead to 
Fig. 8, thru the noimal FDS relay, 
thru any steering relay that is nor­
mal, thru the operated steering re-
lay, thru the operated register key 
to the G- relay for the key depressed, 
thru the c- relay to battery. The CO 
to G9 pulse relay that operates closes 
thru the frequencies for its :n•1mber to 
the te1mi.'l8ting sender. The PGA oper­
ates and releases, operating a pulse 
relay for each digit depressed and ad­
vancing the steering circuit •1ntil the 
operation of the SST relay in the 
steering circuit when the ST pulse 
will be sent out to the te1minating 
sender. When the ST pulse has been 
sent out and the PS relay operates, 
a gro11nd will be put on the midpoint 
of the PG I elay to stop its pulsing, 
a gro11nd. will keep the SDR lamp 
lighted steadily, the MF relay will 
release in turn releasing the MFl 
relay and the TSUP lamp will be 
closed thru to the SU relay contacts 
for nashing. 

5.0805 Reorder During MF Pulsing 
Should the MF terminating 

sender go to 1 worder before the U 
ateering relay operates during !uls-
1~ it will reverse the polarlt or 
-the trunk and release the SU re ay 
and operate the SUK relay. If' a 
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four-wire trunk is under test this 
reversal is rep~ated by relays TTl and 
T.iU or TT and TR. Otherwise the 
circuit operation remains unchanged. 
The SUR relay operating will operate 
the RO relay. The circuit to oper~te 
the RO is ground from the.SUR relay 
operated, thru the DPL relay noy•o,al , 
thru the GO relay nol"Jaal, RO lead 
to Fig. 7, thru the I.o' relay oper­
ated, over RO lead to Fig. 6 thru 
the SG relay operated over RO lead 
to Fig. 8 thru U and STA relays no1·1ual , 
over ROP lead to Fig. 4, thru RO relay 
winding to battery. The RO relay oper­
ated, a - closes a ground from the PON 
relay to the midpoint of the pulse 
generator to stop pulsing, b - closes a 
path from the OFL interrupter to flash 
the OFL lamp, c - closes a ground to 
the No. 5 crossbar interrupter circuit 
when it is provided, d - locks to a 
gro•ind on the PON contacts operated, 
e - releases the ~IF relay in Fig. 7, 
and. f - opens the SG relay locking 
path. 

S.0806 Connection to Telephone 
Circuit 

When all the digits have been 
pulsed for the call and it is desired 
to connect to the telephone circuit 
for talking or listening the TTLK key 
is operated. Should it be ~esired 
to hold a completed call on one cord 
end send another call on the other 
cord the first call may be held by 
operating the associated TI;KJ or TJ.J{? 
key of the cord with the rompleted 
caJJ. The operated key will operate 
its associated I ela.y to close a polar 
relay bridge across the T and R. 

s.0801 R1ng1ng 

The test circuit is arrang~d 
eo that contin119us me chine ringing 
may be applied ~o the trunk by oper­
ating the R+ key or Simplex Ringing 
may be applied by the operation of 
the SX key. 

S.0804 Disconnection end Repeat 
Test 

The eel] may be discnnnected 
by releasing the various keys ope~­
ated for the cal~ and then operating 
the DISC l. To make a repeat test 
on a cord the DISC 1 or DISC 2 key 
is operated until the.Olll or OH2 
Jemp is exttngnilJhed and than the 
disconnect key is released. TJie cir­
cuit will then function as previously 
described. 

5.09 Testing MF Pulsing Trunks 
Arranged for J)Kf,A.Y DIAL Start 
Pulsing Signal 

5.0901 Preparation 

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

5.')902 Polarity Test 

The polarity test of the trunk 
is made the sama as described in 
par. 5.0802 •. With the DELAY DIAL 
start pulsing s~gnal however the 
operation on the DPL key arranges 
the circuit to operate the SUR relay 
if the trunk is poled ON-HOOi{ when 
picked. The SUR relay operated per­
fo1 m~ the 1;1amlit f11nctions as described 
in par. 5.0802. 

5.0903 Trunk Test and. Start...,.Pulsing 

When the polar supervisory 
relays SU end SUR are c~nnected across 
the tip end ring or the trunk and the 
trunk is poled OFF-HOOK with the DPL 
key operated for I'IEJ,AY DIAL start 
pulsing signal th• SU relay will oper­
ate.· The SU relay will operate the 
SUl relay. The SUl relay will peri"ora 
the same f'unctione as described in 
par. 5.0803. When the tei11tneting end 
is ready to receive Mr pulses the po­
larity of the trunk will be reversed. 
When the polarity is reversed the S1J 
relay will release end the SUR relay 
will operate. 'l'he SUR relay opex-ated 
operates the RB relay wlaJch, a • lock 
thru its mek• before break contacts,, 
b - Qpens in part the RO relay path, 
c - closes in the path to operate the 

. SG relay in Fig. 6~ d - opens the 
operate path or the SU-1 relay and 
e - closes in part a path tor operating 
the steering relays. The SG relay in 
Fig. 6 operates fro,a grtund on the 
operated :sUR relay contacte,·thru the 
DPL relay operated,, thru the SU-l 
relay operated, thru the RB relay 

'J!I 
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operated, over SG lead to Fig. 8, 
thru the PS relay nor~al, over SG 
lead to Fig. lU if it is provided, 
thru the DT key normal, over SGO 
lead to Fig. 6, thru the SG relay 
winuing to battery. The SG relay 
operated will perform the same func­
tions as described in par. 5.080J. 

5.0904 Pulsing and Steering 

Sa1ae as described in 
par. ·5.0804 with the exception that 
the SUR relay operates the SG relay 
in Fig. 6 to start pulsing. 

5.0905 Reorder During MF Pulsing 

Should the i-lF terminating 
sender go to reorder before the U 
steering relay operates during puls­
ing it will reverse the polarity of 
the trunk and release ~he SUR relay 
and o~rate the SU.relay. If a four­
wire trunk is under test this .reversal 
is repeated by relays 'l'Tl and TRl or 
TT and TR. Otherwise the circuit 
operation r~rnains unchanged. The SU 
relay will close a ground to operate 
the RO relay thru the DPL relay op­
erated, over the RO lead to Fig. 7, 
thru the MF Telay operated, over RO 
lead to Fig. 6, thru the SO relay 
operated, over the RO lead to Fig. 8 
thru U and STA relays nor 111aJ , over 
ROP lead to Fig. 4, tbru RO 1 elay 
winoing to battery. The functions 
of the RO relay are the sama as de­
scribed in par. 5.o805. 

5.0906 Connection to Telephone 
Circuit 

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

5.0907 Ringing 

These fw1ctions are the same 
as described iu par. 5 •. 0807. 

5.09o8 Disconnection and Repeat 
Test 

The .f•ioctious are the sarn• 
as described in par. 5.0809. 

5.10 Testing Dial Pulsing Trunk Arrang­
ed for GO START PULSING SIGNAL 

5.1001 Preparation 

When testing trunks which 
require step-by-step loop dial pulses 
to prime the t&Nin&ting end, this 
circuit is a1°1"&ngad to send step-by­
step loop dial pulses, step-by-step 
loop.resistance pulses and step-by­
step battery and grn11nd loop pulses. 
The LPD key in Fig. 10 is operated. 
for loop dial pulses, l-RD key in Fig. 
10 is operated for loop resistance 

pulses or the BGD key in Fig. 11 is 
operated for battery and ground loop 
pulses. The GO key is operated for 
the .GO start pulsing signal. The S-GO 
key operated provides means for ab­
sorbing a STOP-GO signal after pulsing 
has started. The nwaber to be called 
is depressed on the Register Keys in. 
Fig. 2. The required TRUNK COMP keys 
in Fig.land the required A QPR COMP 
keys in Fig. 4 are operated. The DP 
key in Fig. 10 is operated. The test 
circuit test jac1c is then patched to 
the trunk test jack, the TSTl key oper­
ated and the-busy test is made as de­
scribed in par. 5.02 or 5.03. When the 
busy test circuit has functioned as 
described in par. 5.02 or par. 5.0) 
and the trunk is idle a gi•o11nd is put 
on the ST lead to Fig. 10. When the 
LPD key is operated it operates the 
LPD relay. The LPD relay operated, 
a - closes· thru the LPD anq LRD resis­
tance network to the pulse generator 
in Fig. 6 for pulsing step-by-step 
loop pulses, b - closes thru the LPD 
contact protection to protect the 
pulsing contacts of the P 1 elay in 
Fig. 6 and c - closes thru the pulsing 
contacts of the P relay into the T and 
R. When the LRD key is operated it 

·operates the LRD relay. The LRD 1elay 
operated, a - closes thru the LPD and 
LRD resistance network to the pulse 
generator in Fig. 6 for pulsing step­
by-st,p loop resistance pulses, b -
closes thru the 1481 ohms resistance 
into the R lead and c - closes thru 
the LRD contact p1·otection to pro­
tect the pulsing contacts of the P 
relay. When the BOD key is operated 
it operates the BOD relay. The BOD 
relay operated, a - closes thru the 
BGD resistance network to the pulse 
generator in ·Fig. 6 for pulsing step­
by-step loop battery and ground puls­
es and b - closes the PLS .relay thru 
the 2 and 5 contacts ot the P relay 
operated to a ground on the BOD relay 
operated. The PLS relay operated, 
a - closes thru the short circuit 
bridge thru the OH relay contacts 
across the Tip and Ring, and opens 
the operate path of the ON relay. 
When the GO key is operated it oper­
ates the GO relay. The GO relay op­
erated, a - operates the SU-1 relay 
b - closes a path to operate the RO 
relay if the SU relay operates and 
c - closes a path to operate the RB 
relay when the SUR relay operates. 
The TSTl key operates the-BHl relay 
and closes a gro••nd to operate the 
BHl 1elay in the busy teat circuit. 
The TSTl relay operated, a - closes 
thru the Tip and Ring to the teat 
circuit and b -· closes thru the ST 
lead frc-+ the busy test circuit. 
When the DP key is operated. it oper­
ates the DP relay. The DP relay . 
operated, a - operates the DPl relay, 
b - closes thru the ST lead .f'roa 
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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 e - closes 
a circuit to omit the SST steering 
r~lay. The S-GO key operated connec­
ted the SKl ai1tl S.K2 relays in the cir­
cuit to absorb a STOP-GO signal after 
pulsing has started. Tl1e DPl relay 
operated, a - provides grounds to the 
.1..Pli, ~RD and dill> keys to operate their 
respective relays, b - closes a ground 
thru·the W relay normal to operate the 
oD relay in Fig. 1, c - closes locking 
ground to the SKl and SK2 relays, 
d - closes g~ound to the pulse genera­
tor in Fig. b, e - closes off nc.,r•uJBl 
gro11nd to the pulsing relays. When 
the busy test circuit has functioned 
and the trunk becomes idle a gro11nd 
is put on the ST lead. The gro11nd on 
the ST lead will operate the PON relay 
in Fig. g. '!'he POil relay operated, 
a - operates the FDP relay in Fig. l 
to remove the .uomentary open check · 
feature uuring pulsing, b - closed a 
ground to the pulse generator circuit 
to operate the PG relay in its release 
direction closing the 4 and 7 con­
tacts, c - closed a 1:,To11nd to oper­
ate the FUS relay, d - closed a 
iround for locking the RO, SU-1, RB 
and SG relays, and e - provides 
e7ounri 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 grn11nd for operating the 
next steering relay, c - ~loses thru 
a path to operate tl1e SG relay for 
delayed closure time, d - closes a 
path to operate the FDSl relay. The 
FuSl relay operated controls the de­
layed closure ti~e. The delayed 
closure time is provided to allow 
time for ti1e trunk circuit. to restore 
to nor1<1al from· the previous call •. 
When delayed closure time has been 
completed the circuit goes into in­
teruigital time and stops during this 
period to wait for the start pulsing 
signal from the terminating end. 
Trunks are arranged for GO start 
pulsing signal when they transmi~ a 
start pulsing signal to the test cir­
cuit immediately upon seizure. When 
the test circuit receives the proper 
start pulsing signal it completes · 
interdigital ti 10E1 and pulses the 
first digit. ~ch 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 
opera~~ the ao relay and flash the 
OFL lamp should the terminating end 
reverse the polarity of the trunk 
after pulsing has started. 

5.1002 Delayed Closure TirnP. 

When the FDS relay operates 
it closes a path to op~rate the SG 
relay to start delayed closure time. 
The path to operat~ 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 \1 relay 
nonual., over the DCT lead to Fig. 8, 
thru the FDS relay operated, over 
DCTl lead to Fig. 10, thru the DP 
relay operated, over SGO lead to 
Fig. 6, thru SG relay winding to bat­
tery. The SG relay removes the 
ground from the midpoint of the pulse 
generator PG relay which causes it to 
start pulsing. Although the P relay 
will operate and release, since the 
TL relay in Fig. 1 is not operated, 
no dial pulses will be se~t out. on 
the T and R. The CKP relay will oper­
ate and release control relays for the 
delayed closure time counting the pulse 
on the LC, ·LD and LE, and Pl to P5 re­
lays. When the P5 relay operates the 
ground frOlil the FDS relay operated is 
extended to the SPl relay winding. 
The SPl relay does not operate at this 
tim0 as a gro11nd 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 
it will, a - prepare a circuit for 
operating the SP2 relay, b - close a 
circuit to operate, the W relay and 
hold Z relay non-operate, c - oper­
ate the TL relay in Fig.land d -
closes a short circuit aro 11nd the P 
relay contacts. The W relay operat­
ing will a - hold"operated thru WR. 
relay nor,oal contacts, b - close 
thru a path for advancing the steer­
ing relays when the Z relay operates, 
c - close an additional short circuit 
around the P relay contacts, d - re­
lease the BD relay to remove the short 
circuit from aro11nd the repeat coil 
and the polar super~isory relays,_ 
e - open the operate path of the SG 
relay thru the FDS relay to release 
the SG relay and stop the pulse gener­
ator, and f - close the path from the 
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supervisory relay contacts to the RO 
relay (the RO will operate if a rever­
sal is encountered when the W relay 
is operated). When the TL relay op­
erates it closes thru the T & R from 
the trunk to the test circuit. The 
polar supervisory relays are now in 
series nth the trunk A relay for 
trunk test. This circuit is Tip of 
the test jack, thru VMl relay nor-
mal, RSl key noro•a 1., TLKl and TS Tl 
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 R± relay nor-
mal, thru repeat coil TST, over T 
lead to Fig. 4, thru A RY QPR COMP 
keys operated, thru the polar super­
visory SU and SUR relays, over R 
lead to Fig. 1, thru TST repeat coil, 
thru R± relay normal, thru FOP and 
TL relays operated, thru TRUNK COMP 
keys operated, thru TSTl and TLKl 
relays operated, thru RSl key norn•al, 
thru VMl 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 
gro11nri to operate the SG relay, thru 
relays DPL no1 !i•dJ , GO operated, SUl 
operated, RB operated, PS nor111eal and 
DT key no11aal. When testing trunks 
with dial tone and GO start of pulsing 
signal, the DT key is operated, before 
the TSTl key, at the start of test. 
This key opens the circuit to the SG 
relay to prevent the completion of 
delay loop closure timing. When dial 
tone is heard, using the associated 
telephone circuit, the OT key is re­
stored to nor•!lal to per1oit the SG 
relay to operate. The SG relay will 
relllOve the ground from the midpoint 
of the pulse generator PG relay and · 
start to complete the delayed closure 
time which goes into interdigital 
ti¥. The release of the CKP relay 
operates the SP2 relay thru the oper­
ated contacts of the SP2 relay. The 
SP2 relay operated will, a - hold the 
SPl relay operated to the gro 11nd on 
the CKP relay contacts, b -·release 
the operated counting relays LC to 
LE and Pl to PS. When the CKP relay 
again operates to remove the gro1Jnd 
from its) contact the SPl and SP2 
relays release. The release of the 
SPl relay causes the Z relay to oper­
ate. The Z relay operated will, a -
close thru a path for the WR to operate 
when the SPl relay will again operate 
during interdigital time, b - close 
thru a ground to operate the SPl relay 
when the P) relay operates to stop 
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interdigital time, c - closes a circuit 
to operate the next stetirin£, and d -
rele~se the FDSl relay. When the CKP 
has operated and released to count 
the n11mber of pulses for the inter­
digital time on the LC to LE and Pl 
to P3 relays the SPl relay operates 
when the CKP is operated after the P3 
is operated. The SPl operated will 
close a circuit thru the Z relay oper­
ated to operate the WR relay. The WR 
relay will cause the W relay to release 
and provides an additional locking 
ground for the SG relay. The W relay 
released will provide a locking ground 
for the SG relay and close a path to 
operate the BD relay and release (FDS) 
relay. The BD relay operated will 

· short circuit the polar supervisory 
relays SU and SUR also the repeat coil. 
The next release of the CKP relay will 
operate the SP2 relay which will re­
lease the operated counting relays and 
hold the SP2 operated to the ground on 
the CKP contacts. When the CKP operates 
the SPl and SP2 relays will release. The 
SPl relay releasing will release the 
WR and Z relays. The Z relay released 
will close a ground thru the operated 
steering relay, and operated register 
key to operate one of the Oto 9 relays. 
The Oto 9 relay operated will close 
thru a gro1Jnd to the Pl to P6 relays 
to stop the pulsing when the proper 
i,11mber of pulses have been sent for 
the digit depressed. The WR relay 
released will remove a locking gro11nd 
to the SG relay. 

5.1004 Pulsing 

When the SPl relay releases 
it also removes the short circuit 
around the P relay contacts which are 
operated at this tl11NJ. With the Pre .. 
lay operated the Tis closed thru to 
the Tl and the BD relay operated short 
circuits the repeat coil and the polar 
supervlsory·relay SU and SUR for puls­
ing of the· digits causing the polar re­
lay operated to release. When the PG 
relay reverses the current the P and 
CKJ> relays will open their 2 and 5 con­
tacts. The P relay opens the loop for 
the first open period of the digit and 
the CKP contact functions the co1mting 
relays. The PG relay will continue to 
pulse, reversing the current until the 
combination of P- relays ia reached 
which connects the gro1Jnd from the () to 
9 relay operated thru the P- relays to 
the innP.r winding of the SPl relay. The 
gro1Jnd fro■ the CIP relay contacts will 
prevent the SPl relay operating. When 
the CKP operates to its 2 contacts and 
removes the ground from its) contact 
the SPl relay will operate. The SPl 
operated will cause the W relay- to 
operate. Both the SPl and the W re­
lay will short circuit the contacts 
of the P relay to prev~nt further 
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pulsing of this relay from being effec­
tive oh the loop. The W relay will 
also release the BD relay which will 
remove the short circuit from the re­
peat . coil and the polar supervisory 
relays will check the polarity of the 
trunk during the period that the W-re­
lay is operated. The SPl relay initial­
ly closes the short circuit around the 
P relay-contacts at the beginning of 
the interdigital interval and opens it 
at the end of' the interdigital inter­
val, while the W relay maintains the 
closure when the SPl releases during 
the interdigital interval. The P relay 
operates to its 2 contact with the CKP 
relay and recloses the loop for the 
last pulse of the digit. Since the WR 
relay is noYo·-111 and the W relay is op­
erated the locking grounds for the SG 
relay will be relllOved and the SG relay 
will release since the polar supervi­
sory relay will be nor 01111 • When the BD 
relay removes the short circuit from 
aro 11nd 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 rel~y. The 
SG relay operated will remove the 
gro11nd f'rom the midpoint of the PG 
relay and cause it to start pulsing 
again. The PG will pulse the inter­
digital tine to completion as pre­
viously described in par. 5.1003 and 
then pulse o~t the next train of puls­
es for the next digit ,ander 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 1 elay in Fig. 1 and close thru t_he 
momentary open check, b - release the 
DP relay in Fig. 10, c - close thru 
the TSUP lamp for supervision d -
close thru a gro1ind to keep the SDR 
laap lighted steadily, e - put a 
gro1iod to the midpoint of the pulse 
generator to stop it f1u■ pulsing 
and t - open t~e operate path of the 
SG relay. The DP relay released, a -
releases the DPl relay, b - opens the 
ST lead tro■ Fig. 1, c - re110ves the 
pulsing contacts troa the fundamental 
circuit, d - closest~ the STA and 
SST steering relays back to operate 
after the U dig1 t operates and e -
opens the path to operate the SG relay. 
tor delayed closure tiae. The DPl re­
lay "leased. a - releases the LPD. 
IBO or BGD relay. b - releases the BD 
relay• c - removes the gro11nd to the 
contacts ot the CIP relay in Fig. 6 tor 
operating the puleing relays, d - re­
leaees the pulaing relays locked oper­
ated, and• - opens the path or the 
pulse generator PG, P and CIP 1 elaye to 
the I.PD and J,RD or BGD resistance net­
work. The BD relay released removes 
the short circuit troa ai'o11nd the re­
peat coil and the polar supervisory 

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

5.1005 Polarity Check of Trunk After 
Delayed Closure Time 

When the test circuit has com­
pleted dela.yed closure time and goes 
into the interdigital timing period, 
the pulse generator 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 th~ SU relay will 
operate and in turn operr.ting the RO 
relay. The RO relay operated ~"111 
perf'orm the same functions as de­
scribed in par. 5.0802 except that 
the DP relay will be released instead 
of the MF. 

5.1006 Polarity Check of Trunk -
During Interdigi tal Ti:: e 
AFTER PULSING HAS STARTED 

When pulsing has started and 
the BD relay releases during inter­
digital time to remove the short cir­
cuit from around the TST repeat coil 
and the polar supttt"V lsory relay a 
check is made of the polarity ot the 
trunk. An OFF HOOK polarity of the 
trunk will operate the SU 1 elaJ• With 
the S-GO key nor11111 l, the SU re ay 
will close a ground to operate the RO 
relay to flash the OFL 1amp and per­
f'u1m the f11nr.tions described in P•'"• 
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 sn 
which lights the OFL lamp. When the 
trunk ie reversed to ON HOOK the SK2 
relay will operate, the SU relay will 
release and the SUR relay will oper­
ate. The SUR relay operate will cloee 
a gro,ind to operate the SG relay to 
continue interdigital and pulse out 
the rest of the digits.· Should another 
OFP HOOK condition be enco11nte:1 ed be­
fore the U steering relay ia operated 
the SU relay will operate·to close a 
gro1ind to operate the BO relay and 
fiaeh the OFL l1,11p. 

S.lOQ? Conn.,ction to 
cuit 

Telephone Cir-
• 

These functions are the same 
as described in par. 5.0606. 

5.1008 ~inging 

These functions are the ea:ae 
as described in par. s.0607. 
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5.1009 Momentary Open Check 

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

5.1010 Disconnection and Repeat Test 

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

5.11 Testing Dial Pulsing Trunks 
Arranged for DELAY DIAL Start 
Pulsing Signal 

5.1101 Preparation 

The preparation will be the 
same as described in par. 5.1001 ex­
cept that the DPL key will be oper­
ated instead of the GO Key for the 
DELAY DIAL start pulsing signal. The 
DPL key operated operates the DPL re­
lay. The DPL relay operated, a -
closes a path to operate the SU-1 
relay when the SU relay operates, 
b - closes a path to operate the RO 
relay if the SU relay operates after 
pulsing has started and c - closes a 
path to operate the TSUP lamp when the 
3 and 5 contacts of the SU relay are 
closed. 

5.1102 Delayed Closure Time 

The circuit f11nctions the same 
as described in par. 5.1002. 

5.1103 Trunk Test and Completion of 
Timing 

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

5.1104 Pulsing 

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

5.1105 Polarity Check of Tr11nk After 
Delayed Closure Time 
• 

The circuit functions the 
same as described in par. 5.1005 ex­
cept that the DPL key is operated for 
DELAY DIAL. The DPL key operated the 
DPL relay. The DPL relay operated ar­
ranges the polar supervisory relays 
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 nash the OFL lamp. The 
RO relay operated will perfoxm the 
same functions as outlined in par. 
5.0802 except that the DP relay will 
be released instead of the MF relay. ---
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5.1106 Polarity Check of Trunk -
During Interdigital Time 
After Pulsing has Started 

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

5.1107 Connection to Telephone Cir­
cuit 

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

5.1108 Ringing 

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

5.1109 Disconnection and Repeat Test 

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

5 .12 Testing Dial Pulsing Tr11nks 
Arranged for WINK Start Pulsing 
Signal 

5.1201 The preparation will be the 
aame as described in par. 5,.1.001 

except that the GO and DPL keys will 
be normal. The GO and DPL keys nor-
ma 1 arrange the polar supe1·vlsory 
relays SU and SUR for a WINK start 
pulsing signal. 

5.1202 Delayed Closure Time 

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

5.1203 Trunk Test and Completion 
of Timing 

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

5.1204 Pulsing 

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

5.1205 Polarity Check of Trunk. 
After Delayed Closure Ti;e 

The circuit functions the 
sa--1-e as described in par. 5.1005 
except the GO and DPL relays noz .. ,e11. 
arrange the polar supervisory relays 
so that if the trunk is OFF HOOK 
after delayed closure time the SU 
relay will operate and in turn oper­
ate the RO relay to flash the on. 

' 

• 

• 
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lamp. The RO relay operated will per­
form the same functions as described 
in par. 5.0802 except that the DP re­
lay will be released instead of the MF 
relay. 

5.1200 Polarity Check of Trunk -
During Interdigital Time 
After Pulsing has Started 

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

5.1207 Connection to Telephone 
Circuit 

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

5.1208 Ringing 

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

5.1209 Disconnection and Repeat 
Test 

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

5.13 Talking and Monitoring 
. 

5.131 The T TLK (test talk) key should, 
in general, be used for talking 

and monitoring following any of the 
dial or pulsing calls. It is not 
necessary to release this key between 
calls. If it is desired to establish 
a talking connection_ to a distant 
point using one of the test cords for 
close supervision in finding a trouble 
in a trunk under test, a connection 
may be established by using the direct­
ing keys and one of the test cords. 
Then after the connection is estab­
lished the TLIC key associated with the 
proper test cord.is operated thus 
holding the connection and pe1•mitting 
talking by the OGT test board attendant 
while the sender, directing keys, etc. 
are available for usewith the other 
test cord for test purposes. 

5.14 Supervision 

5.141 Test calls are normally directed 
to test lines beyond the trunk 

under test. This, in general, provides 
a test of the ringing feature, if pro­
vided, and also the supervisory fea­
ture of the trunk. The supervisory 
lamJBere lighted when the called sub­
scriber's-receiver is •on hook" thus 
providing a dark lamp for the receiver 
"on hook" condition except as noted 
below 11nder wet dry supervision. These 
test lines_usually provided called 

subscriber flashing of a known pattern 
so that a check is made of the super­
visory feature. Frequently a busy· 
line is called for a more rapid test 
or calls may be made to switchmen for 
special tests in each case the lighted 
SUP lamp indicates the called sub­
scriber has not answered. 

5.142 Reverse battery supervision -
Most trunks are arranged for 

reverse battery supervision and a 
lighted T SUP (Test Supervisory), SUPl 
or SUP2 lamp indicates that the called 
subscriber has not answerea • 

5 .14j Wet-Dry Suptsl", ls ion - There 
are a few trunks which provide 

battery and ground over the tip and 
ring as long as the called subscriber's 
receiver is "on hook". Battery is then 
re.noved from the tr11nk as a dry condi­
tion when the called subscriber's re­
ceiver is "off hook". When a revertive 
pulse trunk having wet-dry supervision 
is tested the connection is established 
in the usual manner and any of tbe 
T SUP, SllPl or SUP2 lamps used will 
give the normal supervision, however, 
there is no assurance from this that 
the trunk is not a reverse battery 
trunk since the supervisory relay re­
leases on open or dry circuits just 
as it does on reverse battery. The 
trunk may be checked for this dry con­
dition by operating the RS- key after 
the connection is established if it 
was norma_l when setting up the call, 
or vice versa. The supervisory le.mp 
would under this condition be dark 
for both "on hook" and "off hookr un­
less there is a reversal of current 
since the polarized relay would never 
operate to light the lamp, listening 
would give an indication that the 
flashing was continuing. 

5.144 When testing a step-by-step 
dial trunk having wet-dry 

supervision, the connection is set up 
using the dial pulsing and-the GO 
class keys. The T SUP lamp would re­
main lighted for both "on hook"·and 
"off hook" since the T SUP lamp ia 
lighted under control of a back con­
tact of the SU polarized supervisory 
relay. The operation of the RS- key 
if it were normal while establishing 
the call or vice versa, the T SUP 
lamp would be dark for "on hook" and 
lighted for "off hook". If instead 
of operating the RS- key the TLK-
key had been operated after the · 
flashing condition was established 
the SUP- would have flashed with 
a dark lamp for "off hook" as aescribed 
above for revertive pulsing wet-ary 
trunk. 
5.15 Momentary Open Check 

When the momentary open check is 
to be made the MO key is operated and 
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a call is directed to an incoming trunk 
t-est line. When the MO relay is closed 
into the f'u.ridamental circuit after 
pulsing has been completed, it operates 
in series with the polar supervisory 
relays and in turn operates the MOl re­
lay. The IvlOl relay operates the M02 
relay. Relay MOJ is held shunted to the 
grouna which operates M02 relay. The 
incoming circuit should advance and 
ringing should start. The incoming 
trunk test line, to which the incoming 
is connected, tests the ringing, trip­
ping and supervision. The ringing in­
duction may be checked with the tele­
phone set by operating the T TLK key 
in Fig. 1. After the ringing is 
tripped, the incoming advances to its 
talking position and an interrupter in 
the test line circuit operates and 
releases the incoming S relay; the re­
versing should follow the flashes, re­
versing the current thru the SU relay 
which.should follow the flashes and in 
turn flash the TSUP lamp. During the 
time the flashing test is being made 
should an open or short circuit occur 
long enough to release the MO, MOl and 
M02 relays, relay MOJ which was shunted 
will operate. The MOJ lights the MO 
lamp as an indication of failure. 

5.16 Transmission Test 

lA) Two-Wire Trunks 

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

(B) Four-Wire Trunks 

Connection to the trunk and a busy 
test of the trunk are made in the regu­
lar manner as previously described under 
paragraph 5.0801 (B). The Tl, T, Rl 
and R lamp signals indicate the polarity 
of the trunk under test. Transmission 
and balance tests can be made over each 
pair of the four-wire tandem trunks by 
the use of the 12A transmission test 
set. The plug of the sending cord is 
inserted in jack TTl and the plug of 
the receiving cord is inserted in jack 
TT2 if a test is to be made on the "Tl" 
and "Rl" pair. This order is reversed 
if the test is to be made on the "T" 
and "R" pair. 
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5.17 Belt Line Operation 

~~en t€sts are to be made on 
trunks incoming from other offices, 
111hich are referred on account of 
trouble, the belt line is used. A 
belt line is provided per office en­
abling one test frame to test trunk 
ir1coming to a number of offices on a 
remote control basis. The proper 
office is selected by means of placing 
a make busy plug in the BL jack of the 
lt'ig. 21 associc.ted with that office. 
Supervisory, monitoring and recycling 
facilities are arranged so that the 
attendant may control the test from 
the trunk frame or the OGT test board. 

The TST, RC-1, and T~L-1 jacks 
and the SUPV lamp appear on alternate 
trunk frames. The test jack of the 
trunk to be used in establishing the 
call is patched to jack TST •. If con­
trol is to be from the trunk frame, 
a J2A test set is connected to jack 
RC-1 and a telephone headset to jack 
TEL-1. At the OGT test boord the 
proper keys are operated for the trunk 
under test and the RC key, Fig. 19, 
operated. 

The operation of the RC key will 
operate relay BL of Fig. 21 to co11r,ect 
the TST and RC jacks and the SUPV lamp 
to the OGT test board. Test advance 
and disconnection are under control of 
the 32A test set or ADV and DISC 1 keys 
of the OGT test board. Momentary oper­
ation of the white key of the 32A test 
set or ADV.key of the OGT will operate 
the RCl and RC2 relays, Fig. 19. The 
operation of the RC2 relay will operate 
the TST l relay and cause the circuit 
to test as explained when a trunk is 
patched to the Tl jack. Relay RC2 
also starts the busy test feature nor­
mally controlled by the TST 1 key and 
operates the BTl rel&y of Fig. 13 
thru relay BL. Relay RCl in addition 
to extending the Tip and Ring to the 
test circuit also connects the telephone 
circuit to the belt line. 

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

5.18 Tie Line Operation 

When tests are to be made on 
trunks outgoing from offices not 
equipped with an OGT test board the 
tie line to the associated master test 
frame is used. 

• 
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The tie line to the master test 
frames functionsin the same manner as 
the belt line to the trunk frames with 
the exception of the TST jack which is 
not provided at the amster test frame. 
The tip and ring of the trunks associ­
ated with the office under test are 
associated with the OGT test board by a 
multiple of the Tl jack at each master 
test frame. The leads to the ma~e busy 

BEI,I, TEI,EPJ<ONE LABORATORIES• INC. 

Dl!;PT. 3320-IHH-RCD-IF 

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

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

• 
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