
-------- ----------- ------~-~-------~--------------------------
• .-.,_.,,,., ' -, . ..;,;, .., !le . . . • _.. , • n4.., .,,. ··" :;~ ==• · -...,.._--"---'"--'·',.· ,...,~ ·• .:,; -J.,:··-·•""'"•.-. • ,. , , , -,, ~-,.., ~" , . ," , _:.: r,..:r +.:;-

0 
• ._ -.-.--.• 

~- . ·----- -- . - . ----· --- -·•--- - :!- :~ 
• 

. ' -, - ----~ . 

-._, ____ ,,..; ~·. ; .. - . 
.,., •..-.. 

, 

- j 

' 

' 

• 

CIRCUIT DESCRIPl'ION 
SWITCHING SYSTEMS DEV'ELOPMENT DEPARTMENT CD-95476-01 

Issue 8-D 
Dwg. Iss. 18-D 

COMMON SYSTEMS 
MANUAL Otn'GOING TRUNK 

TEST CIRCUIT 
FOR USE WITH 

CROSSBAR NO. 5, CROSSBAR TANDEM OR 
TOLL SWITCHING SYSTF.M NO • 4 OR 4A 

CHANGES 

A. CHANGE!> OR ADDED FUNCTIONS 

A.l Provision is made for testing outgoing 
four-wire trunks arranged for F.&:M lead 

signaling. 

B. CHANGES IN APPARATUS 

B.l Added 

Relays - YT Option - Fig. 17 
1 - 28oR - A 
1 - 0587 - AL 
1 - Y263 - ALG 
1 - 0990 - EL 
1 - 01024 - EM4W 
2 - Ulll2 - EMX & EMlCl 

Capacitors - YT Option - Fig. 17 
1 - IMF - V 
1 - 4MF - S 

Jacks - YT Option - Fig. 17 
4 - 248-type - EMDROP, EJIL!NE, TR, 

& TRI 

Tamps - YT Option - Fig. 17 
1 - 24 - EMAL 

Resistors - YT Option - Fig. 17 
2 - 18AE - CR & CT 
1 - 18F - cs 
1 - la: - CU 
1 - 1 - CV 
1 - 18BA - CW 
1 - 19TL - CX 

B.2 Removed 
• 

Capacitor - YS Option - T - 4MJ' Fig.17 

B.3 Added - YU Option - Fig. 17 
1 - 28o-type jack - A 
1 - 13A lamp~ A 

C. CHANGES 1N CIRCUIT REQUIREMENTS TABLES 
OTHER THAN THOSE APPLYING TO ADDED OR 
REMOVED APPARATUS 

C .1 Page 4 ''Insulate 47 relay under test 11 

information added for relays Dl and D2 
Figs. 12 and 13. 

C .2 ·· Page 5 "Insulate 47 PGl" added for 
relay FPl. 

• 

C.3 

now 

Page 9 Under Block or insulate for 
relay OF3 ~reviously read 3B(OF1), 

reads 37 ( OFl ) • -

c.4 Page 11 Insulate lB(LE) added for 
relay P5. 

C.5 Page 11 Unq.e:r Test Clip Data, Conn 
Grd. for relay p6 previously read TF 

TF(P6) now reads 'l'R(P6) • 

c.6 

0.1 

c.8 

reads 

Page 14 Insulate 2T(SP1) added for 
relay SPl. 

Page 16 ~sulate 3T TANH added for 
relay TANH. 

Page 18 Under Block or Insulate for 
relaf Z previously read lB(W) now 
lT(W). 

D. DESCRIPTION OF CIRCUIT CHANGES 
• . 

D.l 1o provide for testing outgoing four-
wire F.&M lead signaling toll_ switch­

ing trunks, YT & YU option apparatus and 
wiring and looping of leads at contacts of 
EM4W relay is added in Fig. 17. The pre­
vious wiring is shown as YS option - rated 
MFR. DISC. 

D.11 In Fig. 17, YT wiring provides for 
the use of the previously unused half 

of ClDK key (MF.4W) as a class key (EM4W) 
for the four-wire E&M lead trunk. 

In Fig. G, Sheet 0102, YT option pro­
vides tor the use of the previously unused 
halt of C1G key (BAT) as a control key (EM) 
for testing the F.&M leads . 

In Fig. D, Sheet 0105, YT option pro­
vides a start ground thru the operated EM4W 
key to start the test call. 

In Fig. 12, Sheet 0102, YT option pro­
vides a locking ground for the AL relay YT 
option Fig. 17. 

In Fig. 1, Sheet 0102, YT option ar­
ranges the tip and ring leads for testing. 

D,2 Additional designations have been 
added to the T, R, Tl, & Rl lamps in 

Fig. 17. The added designations are ON (for 
called subscriber ON Hook) on the T and R 
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lamos: and OFF (for calt~d ~ubscr1ber OFF . 
Hook). on the Tl and Rl. lamps. 'I:'his has been' 
done to facilitate testing both for the 
four-wire REV BAT trunks and for the four­
wire F&M lead trunk. 

. 

D.3 The added EMDROP, EMLINE, TR, and TRl 
jacks are added to provide test ac­

cess to the leads for voltmeter testing, 
etc. 

• 

D.4 Cross connection Figs. 51 & 54 have 
been modified and Fig. 63 is added in 

accordance with the changes on this issue. 

All other headings under Changes, no change. 

1 • PURPOSE OF CIRCUIT 

1.1 This circuit provides m~~ni for test-
ing the outgoing 'trunk~ ln No. 5 and 

tandem crossbar offices and th@ toll com­
pleting trunks in a No. 4 ~I'~ toll cross­
bar office. 

In the No. 5 crossbar ia.nd No. 4 or 
4A toll crossbar offices \;h,e trunk test 
jacks are arranged so that_ "11.i:s tesit; cir­
cuit tests directly int<e the t~p :an~ ring 
leads of the cable to lth:e ·dls:t&'lll't •o1'1'i•ce ... 
It does not test the ~ltgo1'ng ·t.rimk relay 
equipment except to de~e'l'lil~ne '.Wh£m the 
trunk is idle. 

In the tandem cro~ffl>a.T'Office, the 
trunk test jack is a mM~~pQe of the office 
secondary switch multrp.\le and when outgo­
ing trunk relay equip11.e1it is provided it 
will·be tested. Thereiina'Y be two crossbar 
tandem outgoing trunk te~t jacks for trunks 
with outgoing relay equipment - one as 
described above for crossbar tandem and a 
second jack connected 'to the cable side of 
the outgoing trunk a.s•described above for 
No. 5, 4 and 4A croSlltrar offices. This 
pennits voltmeter tea~ on the cable pair. 

1.2 Provision is matle for directing a 
call over various types of trunks to a 
test line in the distant office, using a 
straightforward operation, revertive, 
panel call indicator,'multifrequency, and 
dial or step-by-step pulsing. 

In conjunction with the test line at 
the distant office·this circuit tests that 
the trunk is capable of reaching a parti­
cular destination code or number and that 
the ringing or signaling circuit as well 
as the supervision is·fUnctioning satis-

. •factorily. This circuit may· be used to 
facilitate transmission testing of the 
trunk by providing rapid means•·of direct­
ing the trunk to a transmission' test line 
in the distant office. ··· 
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2. WORKING LIMITS 

The limits for this circuit are based 
on the following: 

2.1 Talking - Supervision 

280FG PB Relay 

20-28v 45-50W 

Max. Ext. Ckt. 
Loop Res. 3,415 

Min. Ins. Res, 30,000 

280B SU, SUR Relays -

Max. Ext . Loop 
Min. Ins. Res, 

s520 PBl Relay= 

Max. Ext. Loop 
Min. Ins. Res. 

2.2 Revertive Pulsing 

ohms 8,000 

ohms 30,000 

10,000 ohms 
30,000 ohms 

3,600 ohms 
,o,ooo ohms 

ohms 

ohms 

2.21 268A STP, 280G OF Relays - Selections 

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

• 

The trunk ;sball not exceed 2900 ohms 
or 32 miles -0£ ~pj.e .• 

Min Comp. Re0S~ distill(l.t office -
900 ohms with L r_el:11:Y of 900 ohms or more 

Min. Comp. Res .. a;:J.ptant office -
1200 ohms with Jl, ~;Lay of 650 ohms or less 

2.22 B421 TG,~l..ay - Office and Long Trunk 
Loop TeJ:lt 

Max. Ext. Ckt .. •Loop Res. - 12,780 ohms 
Min. 

2.23 

Max. 
Min. 

2.3 

Ins. Res. 30,000 ohms 

Bl67 Ml'G relay - 24V trunks. 

Ext. C.kt. Loop Res. - 2,300 
Ins .. Ree. 30,000 

B421 CG relay - Panel Call 
Indicator Trunks 

ohms 
ohms 

20-28 Volts 45-50 volts 

Max. •Ext. Ckt. 
Loopitlles. 10,000 ohms 20,000 ohms 

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

280B relay TR, TRl, TTl and TT -
4-wire MF Pulsing 

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

• 

• 

• 

I 
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3. . FUNCTIONS 
• 

3.01 Makes a busy test 0£ the trunk 
. patched for tei:it and iights a busy 

lamp BYl or BY2 when the trunk is busy. 

3.02 Makes the tnmk test b1,1BY (if it is 
idle when picked) by the operation 

of test key TSTl or TST2, voltmeter . VMl. or 
VM2, talking key TI.JU or TI,JC2. 

3 •. 03 Lights an off·nonna1·1amp ONl or ON2 
when the trunk is seized and made 

busy. 

3.04 Provides means for reversing the 
supervisory polarity of the trunk 

by operation of the RSl or RS2 keys. 

3.05 Provides means for talking and supe~• 
vision on either Tl or T2 Jacks by 

operation of the TI.Kl or TLK2 keys. A 
Receiver "on hook" is indicated by a lighted 
SUPl or SUP2 lamp. 

:, • 06 Provides means for Dlc;l._king voltmeter• 
. · ammeter, ancl foreign EMF tests on 

either the tip or ring of the Trunk when 
VMl or VM2 key.is operated. 

:,.061 When four-wire toll switching trunks 
with E&M lead signaling are provided, 

provides access to the tip and ring leads 
by means o:t· the TR &: TRl Jacks and to the 
F-&M leads-drop side & line side by means of 
the EMDROP·and EMLINE Jacks for E&M lead 
trks. 

3.07 Provides eight ten button keys.desig-
nated Tan H,. Tan T, Tan U, TH. H, T, 

U and STA for controlling the autom1:ttic 
pulsing of the code and number of the called 
line or Trunk. 

:,.08 Depending on the type of trunk under 
test, a class key may be op,erated fol;' 

revertive, panel call iru;llcator, multi- . 
frequency, and dial pulsing trunks and ar­
range the circu_it to function .for that type 
pulsing. 

3.081 For r~vertive pulsing trunks the 
operation of the RP or RP and DOS 

ol~ss keys together ll(l.th the compensating 
re1$istance keys arrange~ the circuit to: . . 

:,.0811 Apply an operate and non-operate 
current flow test fqr incoming re-

lay L (panel,}. . 

3.0812 Apply an operate .µid, non-operate 
current flow test f~r incoming re-

lay A . 

3.0813 Apply a trun~ guard and. overflow 
test on ~p and PCI trunks before 

pulsing is started. 
• .. , .... .., 

;., . 
•\ °.''I ;.. 

' 

' 

3.08+4 Check trunk polarity and blocks on 
reorder, overflow, and tell tale 

· condition and causes lamp OFL to flash as 
an indication. 

3,0815 When key MO is operat.ed, check for 
momentary opens of the tip and ring 

during test of supervisory relay and indi­
cates trouble by lighting lamp MO. 

:,.0817 

Flashes the SDR lamp while 
RP, PCI, MF, or DP call. 

. . 

Extinguishes SDR lamp when 
is completed. 

pulsing 

pulsing 

3.082 For panel call indicator pulsing 
trunks operation or the PClD or PClT 

class keys together with th~ A RY OPR COMP 
RES keys will arrange the circuit for test­
ing direct or tandem trunks. 

3.()83 For straightforward trunks requiring 
battery and ground start signal, oper­

ate keys BAT and TLKl or TLK2. 

3.o84 For straightforward trunks requiring 
SX or 20 cycle ringing as a start 

signal, operate the TST-STF key and the SX 
or ±R key, respectively. 

:,.085 For multifrequency pulsing trunks 
operation of the zero TRK COMP RES 

key and the MF or MF and MF4W or EM4W class 
keys together with the A RY OPR COMP RES 
keys will arrange the circuit for testing 
two or four wire multi.frequency trunks or 
fo~r-wire trunks with E&:M lead signaling. 

3.0851 Testing on a multifrequency basis. 

3.0852 Check for WINK or DELAY DIAL start 
puls:1.ng signal. 

3.085} Outpulsing of 3 to 7 digits. 

3.0854 Testing of supervisory features of 
tandem trunlcs used for handling 

local traffic. 

3.0855 Check polarity of trunk before and 
du1'ing outpulsing. 

3.086 Provides means for out dial pulsing 
on a loop basis into (A) local switch 

train, (B) AB toll train, (C) incoming re­
peaters, (D) othter two wire trunk circuits 
i.tt;r<?h as SD-95o60, {E) senders. Provides 
means for resistance loop dial outpulsing 
:J,'.ljltc, four wire repeater anq trunk circuits 
::}~cl'l as SD-~5490-01 or SD-25634-01. The 
start of outpulsing may be delayed by the 
operation of the dial tone DT key if it is 
desired to check for dial tone. Provides 
means for converting loop dial pulses to 
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F.&M lead signaling on E&M lead '.~oll switch­
ing trunks 4-~ire dial pulsing SD-68514-01. 

3 .0861 Checks polarity of trunk befo.re out-
pulsing and during interdigital 

timing. 

3.0862 Checks for WINK, DELAY DIAL, DELAY 
DIAL with STOP-GO, GO or GO with 

STOP-GO start pulsing signal. 

3,0863 Provide means for battery and ground 
dial outpulsing for long loops re­

quiring 96 volts instead of 48 volts into: 
A. Local switch train. B. AB Toll train. 
C. Senders. 

3.0864 Bridges the contacts of the pulse 
generator across the trunk for puls­

ing. 

3,0865 Controls operation of pulse genera­
tor during delayed closure, out 

pulsing, and interdigital timing. 

3.0866 Waits for the start pulsing signal 
after delayed closure time is com­

pleted. 

3,0867 Controls the length of the inter­
digital time for DP calls. 

3.0868 Short circuits the polar superisory 
relays and repeat coil during DP 

pulsing and interdigital timing . 
• 

3,0869 Advances the digit steering circuit 
during interdigital time. 

3.091 Provides means of testing incoming 
trunks in the same office on a remote 

control basis by means of a "belt line" to 
the incoming trunk frames. 

Key 

ADV Advance: 
' 

3.092 Provides means of testing outgoing 
trunks from another Crossbar No. 5 

office in the sa.~e building on a remote con­
trol basis by means of a "tie line" to the 
master test frame. 

3.093 Provides means of selecting .the "belt 
line" or "tie line" by means of the 

BL or TL key. 

3.094 Provides means of testing auxiliary 
outgoing dial trunks (No. 5 X Bar): 

Including signaling forward, by passing 
repeat coil during dialing. Restoring re­
peat coil after dialing for check on tones. 

• 

3,095 Provides mea.ns for supplying talking 
battery to trunk under test so repair­

man may communicate with the central office 
from a pole or underground cable. 

3.096 When key EM is operated, battery is 
applied, to the line side of the ''M'' 

lead and ground is applied to the dropside 
of the "E" lead, thus providing a check on 
these leads. 

3.0961 Provides for checking the drop sidP 
of the "M" lead by means of relays 

TT & TTl and for checking the line side of 
the "E" lead by means of relay EL. 

• 

3.1 Test Frame Keys with Functions 

After the necessary patches are made, 
the test is controlled by the manual opera­
tion of keys. The following is a list of 
the keys used and the functions they 
serve. 

Purpose 

. 
To control the.advance of the test circuit from the test frame 

AM 

ANO 

A RY NON-OPR 
· COMP RES 

500 4000 aooo 
1000 7000 000 
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when the ''belt line" or "tie line" is used. 

Ammeter: 

To apply an ammeter test on the tip or ring of the trunk for re­
sistance to ground using 45-50 volts office battery'thru 200 ohms. 

A Non-operate 

To impose a non-operate current flow test on the trunk A relay, 
(revertive pulse trunks). 

A relay Non-operate Comp. Res.: 
• 

To control the value of the series compensating resistance 
nected in the trunk during the A relay non-operate current 
test, (revertive pulse trunks). 

con­
flow 

' ·. ' 

• 

• 

i 

i 
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Kel 

A RY OPR 
COMP RES 

500, 1000, 

BAT 

BGD 

DISC1,IDISC2 

DOS 

DOS COMP 

0 
300 
600 
900 

1200 
1500 

DP 

DPL 

EM 

EM4W 

2.000, 
4000 

' ... '.' .. 
• • 

• -. . . ' ·• . . . 
··--···•···~-
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Purpose 

A RY Oper. Comp. Res.: 

To O'ontrol the value of the series compensating resistance con­
nected in the trunk during A relay operate current flow test, 
(RP, DP, and MF pulse trnnks). 

Battery: 

To close battery and ground to a straightforward trunk arranged 
for high-low or reverse high-low supervision: 

Battery Ground Dial 

To close battery and ground to the tip and ring of a step-by-step 
trunk to aid the tiattery and ground thru the windings of the 
trunk relay and thus increase the dialing range by effectively 
raising the trurik voltage to 90-100 volts. 

Disconnect: 

To restore to normal the test equipment associated with test Jack 
Tl and T2 respectively. 

Distant Of'f1ce Selec_tor 

To prepare the test circuit for revertive pulse testing over a 
trunk loop that includes a two-wire office selector or a crossbar 
tandem trunk. 

Distant Office Selector Comp.: 

To control the value in th0 selection compensating resistance in 
an RP trunk when th-e trunk loop includes a two-wire office 
selector or a crossbar tandem trunk. 

Dial Pulsing: 

To prepare the test circuit, in part, for sending out the called 
number by means of automatic dial pulses. 

Deley Pulse Loop: 

To connect the SU and· SUR supervisory relays across the trunk 
loop in order to recognize a '1'delay dial 11 signal and thus delay 
the start of pulsing until the polarity o:f the lrunk changes. 

Dial Tone: 

To delay the start of automatic pulsing over trunks appearing at 
the DSA switchboard until dia'l tone is heard in the head set . 

F.&M Leads 

«;o close grc'l to the ,;E II lead ( drop- side) , and battery to the "M" 
lead (line side) when testing 4 wire trunks with F.&M lead signal-ing. . . 
,.._ :, . 

·.Four-wire 

To prepare the test circuit for pulsing out the called number on 
a.n MF (MF key operated) or DP (DP key operated) basis over 4-wire 
trunks with E&M lead signaling. 

Foreign Electromotive Force: 

·To test a lead or a trunk fop foreign potential . 

Page 5 
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Key 

G -

GO 

HF 

KR 

. 
L RY NON-OPR 
COMP RES 

1000 2000 
500 500 

LPD 

LRD 

MF 

M'Ii'4W 

MO 

NT1/NT2 

PCID/PCIT 

. PRE OPR 
'A&L RYS 

R± 
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Purpose 

Ground 

To ground one trunk conductor and thus p1::11oit a metallic test of 
the trunk by operating key MA, 1,000 or 20,000 ohms. 

Go: 

To connect the SU and SUR supervisory relays across the trunk 
loop to recognize a "go" start pulsing signal, (DP trunks) • 

High Five: 

To provide means for making channel check through the second unit 
when incoming trunks are common two office units. (RP trunks). 

Key Release: 

To release the operated register keys . 

L Relay Non-operate Comp. Res.: 

To impose a non-operate current flow test on the trunk L relay. 
(RP trunks). 

Loop Pulsing Dial: 

To short circuit the trunk loop without compensation during auto­
matic out dial pulsing. 

Loop Resistance Dial • 

. To close a 1481 ohm bridge across the tip and ring of a step-by­
step trunk during automatic loop dial pulsing. 

Multi-frequency: 

To prepare the test circuit for pulsing out the called number by 
means of MF pulses . 

Multi-frequency 4-Wire 

To prepare the test circuit for pulsing out the called number when 
the MF key is also operated, over a 4-wire trunk by means of MF 
pulses . 

Momentary open: 

To detect a momentary open of the trunk supervision on RP or RCI 
calls. 

No Test 1 and 2: 

To over-ride a plu~ged busy trunk associated with test Jack Tl or 
T2 respectively. {Crossbar tandem or #4 or 4A Toll Crossbar) · 

Panel Call Indicator Direct or Tandem: 

To prepare the test circuit for transmitting call indicator 
pulses over a direct .PCI or a Tandem PCI trunk respectively . 

Preoperate A & L Relays: 

To apply a test for false operation due to cable charge on the 
A & L RP trunk relays. 

Ringing±: 

.To apply 20 cycle ringing current to the trunk under test. 

• 

• 

• 
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ltey 

· RC 

REV' 

RICR 

RP 

RSl/RS2 

STF. 
~ 

s-oo· 

sx 

TAN H, TAN T, 
TAN U, TH, H, 
T 1 U, STA 

TFV. 

flt COMP 
RES Keys 

0 ... · 250 
,00 ,,6oo 
900 ,1200 
1500,1800 
2-100,2400 
~:,00.~ 

. TOO/!'LK2 

• 
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Purpo.se 

Remote Control: 

· Makes the use of the ''Belt Line 11 or "Tie Line II effective. 

Reverse: 

To reverse the T and R leads of the trunk to the voltmeter and 
ammeter. 

Repeater 6ncoming Comp. Res. - 20 10,00 
; l . 

·To compensate for non-operate test of L relay in panel repeater 
incoming trunks. 

Revertive Pulse: 

To prepare tJ1e test circuit for transmitting the called number by 
revert1 ve pulse.a .. 

Reverse Superv+s1on 1 ~ 2 
I . • .. o 

To reverse the T & R leads of the trunk connected to Jack Tl and 
Jack T2 respectively. 

Strai&itforward • 

To test reverse battery supervision straightforward trunks that 
require a ring start signal. 

Stop-Go: 

To enable the test circuit to recognize a 
the trl,Ulk after dial pulsing .has started, 
pulsing signal rather than as a "reorder" 

Simplel!: Iil.ng+ng Si.gnal 

• 

momentary reversal of 
a.a· a "stop" and "start" 
signal. 

·To apply simplex battery to j:;he trunk under test . 

Register Keys: 

To record and prepare the test circuit for pulsing out the number 
depressed on 'i:;he keys. The IJ'AN H, T and U keys are used to record 
the office code .w!ten testiiag PCI, DP and MF trunks to a distant 
tandem of'fice. Tbe 'T.AN U anQ T keys are also used to record the 
office brush and office group selection to be made in a distant · 
office by RP pulsing. 

Twenty-four Volts: 

To preJ>are the test circuit for making trunk test on RP trunks 
which have 24 volts o~ the ~runk A relay. 

'l'rk.. Comp .. Res • Keys: 
Ci 

To control the value of the series t.runk compensating resistance 
-~ step$ of 300 ohms from O to 3600 ohms. (Use Key O when test-
1~ M\i' trunks to insure a stroQg .pulse signal). 

, 

Talk 1 & 2: 

.Used on all stra:tghtforward trunks requiring battery and ground 
start and to establish a talking or holding circuit over the 
trunk patch~d tQ jack Tl or T2 respectively. 

Page 7 
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Key Purpose 

TST1/TST2 Test 1 & 2: (Start key) 

To connect the test circuit to the trunk patched to jack Tl or 
T2 respectively. 

TTLK Test Talk: 

Used to talk over an MFP, DP, RP, PC! or STFWD trunk that is 
under test. 

VM1/VM2 Voltmeter 1 & 2: 

To connect the voltmeter circuit to th~ trunk patched to jack 
Tl or T2 respectively. 

VM REV Voltmeter Reverse: 
. 

To ~everse the voltmeter connections to the trunk patched to 
jack Tl or T2. 

4. CONNECTING CIRCUITS 

When this circuit is listed on a key 
sheet the connecting inf'o·rmation thereon is 
to be followed. 

4.01 Test and Make Busy Jacks sn-96376-01, 
sn-68203-01 and sn-25762-01. 

4.02 Test Circuit for Testing Outgoing 
Trunks for Continuity and Reversals -

SD-96370-01. 

4.03 Of"fice Link and Connector Circuit -
SD-25033-01. 

4.04 Distant Office Selector - SD-21733-01. 

4.05 .Panel Incoming Selector such as 
SD-21917-01. 

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

4.07 Crossbar Tandem Incoming Trunk Re­
peated Supervision - SD-25887-01. 

4.08 Tandem Call Indicator Trunk such as 
ES-11573-01. 

. 
4. 09 Telephone, Key and Lamp Circuit -

SD-95524-01. 

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

4.11 Miscellaneous Circuit - SD-95525-01. 

4.12 Clock Circuit - SD-96343-01. 
. ' 

4.13 Tandem Overflow Trunk - SD-25442-01. 

4.14 Tandem O.G.T. to Central Desk Opera­
tor or to Official P.B.X. -

SD-21634-01. 

4.15 Panel Tandem Announcement Trunk -
SD-21734-01. 
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4.16 Outgoing Trunk Circuit Loop to ex 
signaling sn-95060-01. 

4.17 Step-by-step Incoming Trunk Circuit 
such as SD-31726-01. 

4.18 Crossb~r Tandem Outgoing Repeater 
Circuit ·to SXS office, SD-25634-01, 

(Requires Fig. 22 & YI option}. 

4.19 Crossbar Tandem Outgoing ex trunk to 
SXS office - SD-25490-01, {Requires 

Fig. 22 & YI option}. 

4.20 Toll Switching System No. 4A - TX or 
Combined TX and Toll Switching Trunk 

Circuit - sn-68239-01. 

4. 21 T'oll Switching System No. 4A - Toll 
Switching Trunk Circuit Dial, MF or 

Straightforward - SD-68242-01. · 
• 

4.22 Toll Switching System No. 4 - Toll .. 
Switching Trunk Circuit to Crossbar 

· No. 1, .Panel or S.tep-by-step Off"ice Call 
Announcer or P.C.I. to Manual Of'f"ice -
SD-68326-01. 

4.23 Tandem Of"f'ice Incoming Trunk Circuit, 
4 wire - SD-25943-01. · 

4.24 Crossbar Tandem - Misc. Circuit For 
Tandem Trunk Frame - SD-25370-01. 

4.25 Crossbar No. 5 - Misc. Relay Rack 
Frame - SD-25781-01. 

4.26 Crossbar No. 5 - Master Test Frame, 
Jack, Key and Tamp Circuit -

sn-25762-01. 

4.27 

4.28 

Multi-frequency current Supply and 
Distribution Circuit - SD-95391-01 

Tandem Office - 2 Way Toll Trunk 
Circuit, MF Pulsing - SD-27000-01. 

•sv•:-••-•• 

,,, ,- ·::_ ... _'._ ~ ..- , , ... 

• 

• • 
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4.29 

4.,o 

4.31 

4.32 

Tandem Off'1ce - 2-way Toll Trunk Cir­
cuit, Dial ~laing - SD-2700J-Oi. 

Panel Sen<:l.er Tandem Trunk Circu;it -
SD-96189-01. 

Crossbar No. 5 - OUt.go1.ng Dial Trunk -
SD-26085--01 (Requ.ire Fig. 23). 

Crossbar No •. 5 -Aux . .Outgoing Trunk -
.SD-263.10-01. 

4. 33 Toll Switching .System No. 4 - Toll 
Switching Trunk - E&M lead Signaling 

MF - 'rulsing - SD-6851J-~i - Dial Pulsing -
· SD-68514-01 (Req,uires Fig. 17 &. YT option). 

4. 34 Crossbar - Aux. CX Sig. Trunk -
, · · SD-96398-.0l . 

. " . , 

i{~::·: :·:-~;. , : _-_ ,• ; ·_, . . .. 
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14. TESTING DIAL PULSING TRUNKS 

14.01 GO start Pulsing Signal 
14.011 Preparation 
14.012 Delayed Closure Time 
14.013 Trunk Test and Completion 

of Timing 
14.014 Pulsing 
14.015 Trunk Polarity Test After 

Delayed Closure Time 
14.016 Trunk Polarity Test 

Between Digits 
14.02 DELAY DIAL Start Pulsing 

Signal 
14.021 Preparation 
14.022 Delayed Closure Time 
14.023 Trunk Test and Completion 

of Timing 
14.024 Pulsing 

··14.025 Trunk Polarity TE:st After 
Delayed Closure Time 

14.026 Trunk Polarity Test 
Bet1-1een Digits 

14.03 WINK Start Pulsing Signal 
14.031 Preparation 
14 .032 Delayed Closure Time 

Page 10 

-------

. ' . ,; : , . 

CD-95476-01 - ISSUE B-D 

Page 

27 

27 
27 
28 

28 

29 

29 

29 

30 

30 
30 
30 

30 

30 
31 
31 
31 
32 

33 
33 

34 

34 
34 
34 

34 
35 

35 

35 

35 
35 
36 

36 
37 

38 

38 

38 
38 
38 

38 
38 

38 

38 
38 
38 
39 

14. 033 Trun]{ Test and Completion 
of Timipg 39 

14. 03Lf Pulsing . 39 
14.035 Trunk Polarity Test After 

Delayed Closure Time 39 
14.036 Trunk Polarity Test Between 

Digits 39 

5. GENERAL l,JETHOD OF OPERATION 

5.01 Access to Trunks: 

This test frame is manually connected 
to a trunk.by means of patching cords at the 
outgoing trunk test frame Jack bay. it is 
used in testing incoming trunk relay equip­
ment located in a distant office. Con­
nection to the trunk is made by means of 
patching cords between the test circuit 
test Jacks and the trunk cricuit Jacks on 
the Test and Make Busy Jack Bay. 

5.011 Crossbar Tandem or Toll Crossbar No. 4 
or 4A 

Pig. 12 is provided for making busy 
test on trunks. Test jack Tl or T2 is 
patched to the trunk test jack to test , 
either 2-wire trunks or jack Tl is patched 
to the trunk test Jack to test 4-wire trunks 
(MF or DP pulsing) with E&M lead signaling. 
The NTl or NT2 key is provided so that·if 
the trunk under test is plugged busy and if 
it is desired to override the busy, the . 
operation of the key will permit test on··the 
trunk. 

Fig. 18 is provided for 4-wire trunks 
REV. BAT. SUPV. MF pulsing (such as 
SD-25943-01) test ja.cks T&R are patched to 
the T&R jacks of the. trunk to be tested. 

In addition to the Tl & T2 jacks 
Fig. 12, the Sl and S2 jacks of Fig. 22 are 
provided for patching to outgoing trunks to 
SXS or outgoing repeaters in Crossbar Tandem 
Office. 

5.012 Crossbar No. 5 Office 

Figs. 13 and 14 are provided for making 
busy test on trunks. Test jack Tl or T2 is 
patched to the trunk test jack. Make busy 
jacks MBl or MB2 Fig. 14 are patched to the 
trunk MB jack when it is desired to exclude 
the master test frame which otherwise could 
override the busy. In addition, it is 
necessary to patch the MBl or-MB2 jack to 
the trunk MB jack when testing an outgoing 
trunk such as SD-260~5 which connects to an 
auxiliary.trunk converter (MF loop to CX) 
such as SD-27009. This patch holds the 
auxiliary trunk. 

Fig. 23 is also provided to test out­
going trunks which connect to an auxiliary 
trunk converter (DP loop to CX) such as 
SD-26110. In addition to the'Tl orT2 rod MBl or 
MB2 patches described above, it is necessary 
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jack. This closes the dialing nath ha~~ecn 

rpi-.~ OY'"'ra1--t o- 0.£0 T,!"e-,r l"f'~Tl QY"> rn::-~~--., _,1a,....., _'-:_)....,. v-- -.1. .i .L, • .J .t.U - ..1. .1,__._1. -

closes the testing and pulsing ci,...Cc.<.it 
across the l.-ip and ring 0£· a tru._nk that~ is 
patched to test jacl: Tl or T2, respectively. 
This 1cey serves· as a test start 1i:e:'1 for r·e­
·1erti ve ~ cal.l indicator, dial·, a.nC:. rr:u.l t ·, -
frequency p1.1lsing trunks and also c'c>r 
s traigh-t;-for;,ard tr1-.1nks that de r1.o': require 
tl1e clOS\lre of batter.y and ground 2.s a start 
signal • 

. . 
Th~ TLKl or TLK2 key is onerated to hold 

or monitor on a con,,,ection already set 1.1:::i. 
\<Jhen a connection is thus held the testing 
and pulsing equipment or the test; c i rcui t 
is free for use in setting up a second con­
nection via the unused t.est jaeI,, T2 or Tl. 

The TTLK key, when operated, p~rmits 
monitoring and talking over the completed 
connection. W-rten te~ting straight-forward 
trunks that require the closure of battery 
and ground as a start signal, operate the 
TLKl or TLK2 key in addi t ·ion to the BAT key. 

" 

5.02 Tie line: 

In a Cross·bar No. 5 office the "tie 
line" extends the testing facilities associ­
ated with jack Tl of this test frame·to the 
master test frame of another office (in the 
same building) not equipped with a manual 
outgoing tru~k -test frame. This makes the 
tes.t rrame. available b;y· means of a patch at 
the master test frame, for testing trunk 
conductors and distant relay equipment, 
outgoing from that office. The progress 
of the test is controlled from the master 
test frame by means of a 32A test set. 

5.03 Belt line 

The "belt line" extends the testing 
facilities associated with jack Tl of this 
test frame to all incoming trunk frames in 
a Crossbar No. 5 or a Crossbar Tandem 
Office. The test frame is connect to 
the individue.l trunk by patching the "belt 
line" jack a'; the incoming trunk frame to 
trie T jack of the trunk to be tested. The 
pr<:)gress qf the test is controlled from 
the incoming trunk frame by means of a 
32A test set. 

5.04 Straightforward Trunks 

Incoming trunks to toll, DSA and 
manual switchboards arranged for reversed 
battery, reverse high-low; or wet-dry 
supervision, or controlled start of ring­
ing are te·sted by requestj,.ng the operator 
at the distant s;11 tcr.'.,oard to complete the 
call to the de.sired test 'line. Successful 

, j . ; •• . 

completion of a test call is indicated by 
observing the SUP- or TSUP lamp on the out­
going trunk test frame. 

' . ' 
5. 05 PCI Trunk 

Trunks to a panel call indicator 
position are tested by requesting the 

.. - .. 

distant si·,i tcht•oard to 
t.o the desired rr:1:nber·. 

5.06 Tr-1..1n1~ Oct.ions 
• 

Incomi11g trunlrs in a Crossbar l'fo. ::> 
Crossbar l'Jo. 4 or 4A office must be arranged 
so that they can serve the sever2.l differ­
ent types of connecting offices. Optional 
1'/'iring is provided in the trunks so that the 
initial pola.ri ty of' the trunk. and ti,.," :i:,olar­
i ty wr1ile awaiting subsc,..i.ber ans1'.'er zr.a:')r be 
made the same or opposite Jepending upon 
whether· an "on hoot:" or ',,I~f' hook" initi2.::.. . . . 

trunk polarity is required. Trunks from 
offices req1.1iring•a "v-rink" start vulsir10: - ~ 

s igna.l, s traightfor-v,ard, or revertive nuls-
ing operation are 111ired fo::: an init.ial· "or" 
hook" trunk polarity. Trunks fr·om off'ices 
requiring "delay dial'' or "dial tone" start 
pulsing signals are wired for an initial 
"of'f hook" trunk polarity. 

5. 07 Key Operation Chart f'or T;)rpical Cir·­
cui ts ( ''ZL II Option} - . 

A detailed chart follows which lis~s 
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 make busy jack 
bay to the test frame and all other keys 
required to make the test are operated. 

When trunks using ''ZK" option and· 
having "Go'' on "Delay Dial" start of 
pulsing signal are tested and they appear 
at this circuit with battery on the Ring 
for "off-hook" called subscriber super~ 
vision, the RSl or RS2 key must be oper­
ated. If the trunk has battery on the 
Tip for "off-hook" called subscriber super-· 
vision, the RSl or RS2 key must be operated 
for testing trunks using the "wink" start 
(of multi-frequency or dial pulsing) signal 
and also when test calls are completed on 
a manual, P.C.I. or revertive basis. When 
transferring from the pulsing supervisory 
circuit {SU and SUR relays with TSUP lamp) 
to the holding supervisory circuit (PB re­
lay with SUP- lamp), the supervisory lamp 
indications will be reversed in the case 
of trunks having ''deJay dial" on "gc.)" start 
of pulsing signal. This may be corr·ected 
by changing the position of the associated 
RS- key. 

Trunks having "Go with Dial Tone" 
start of pulsing signal shall be tested 
in the normal manner ,•;;:cept that the TTLK 
and DT keys shall be operated. The DT 
key shall be res tor·ed to normal after 
dial tone is received to start the cir­
cuit pulsing. 
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Typical 
Circuit 

SD-251::lH7-0l 

Assoc. 
Co. 

SD-31841-01 

sn-25l::ll::l7-01 
• 

SD-31241-01 

SD-25887-01 

SD-25694-01 
SD-61::ll35-0l 
SD-27003-01 

SD-68230-01 
SD-27000-01 

SD-25634-01 
sn-2·5490-01 

SD-30200-01 

S:::>-2551?2-01 

SD-25tll::l7-01 

SD-25943-01 
SD-682t9-01 

SD-21116-01 

SD-21733-01* 

SD-21733-01* 

Pulsing 

D.P. 
(Loop) 

D.P. 

D.P. 

D.P. 

D.P. 

. 

• D.P. 

D.P. 

M.F. 
• 

D.P. 
(Resist-
ance) 

• 
D.P. 

(B-3.tt. & 
Grd.) 

D.P. 
(Batt. & 
Grd.) 

M.F. 
(2-;1ire) 

l•l. F . 
( 4-wir,2) 

R.P. 

RP Test Li11e 
on l•lul t. of 
Distant Office 
Selector 

(RP Th1°u Dis­
tant) ( Office 
Selector) 

CD-95476-01 - ISSUE 8-D 

Start Pulse 
Signal 

Delay Dial 

Delay Dial 
with 

Stop-Go 

GO 

Dial Tone only 
or GO with 
Dial Tone 

GO 
1-11 th 

Stop-Go 
. 

· . 
Wink · . 

Wink 
{Delay Dial) 

Wink 
(Delay Dial) 

GO 

GO ' 

Wink 

Delay Dial 
\-link 

Delay Dial 
Wink 

-

' 

-

Man. oar Appearance 
Eatt. on Tor R 

Trunk Called Sub. Rec. 
Normal Off Hook 

R 
T 

R 

T 

T 
R 

T 
R 

T 

R 

T 
R 

T 
·R 

T 
R 

T 

T 
R 

T 
R 

R 
T 
T 
R 

T-R 
Tl-Rl 

T 
R 

R 
T 

R 

' 

R 
T 

R 

T 

R 
T 

R 
T 

R 

T 

R 
T 

R 
T 

R 
T 

R 

R 
T 

R 
T 

R 
T. 
R 
T 

T-R 
T-R 

• 

R 
T 

T 
R 

T 

Keya Operated 
. In Addition 
To Compensation 

And Register Keys 

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

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

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

DP,LPD,GO,DT,TST-
DP,LPD,GO,m',RS-, 
TST-

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

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

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

MF ,TST-
MF ,RS- ,TST-

DP,LRD,GO,TST-

DP ,BGD ,GO ,TST-
DP,BGD,GO,RS-, 
TST-

DP ,BGD, T ST-
DP,BGD,RS-,TST-

MF,DPL,TST-
MF,DPL,RS-,TST-
MF ,TST-
r.fF ,RS- ,TST-

MF ,f.fFLI\•/ ,l)Pia ,RS-, 
TST-
r1-:..,, 7,:·11J,i, :11,:•rn 
'lJ .. 1 ·L" ', ·" \ J. -,. . .. '_ .. , 

RP, r"I';)'l'-
RI) , .,-, 1:·,,,1l' 

.1•·- L' -, .1,._.1 _t >,.) 

11P ,1l0S ,RS- ,TST-

"i-lhen SD-251::lo7-01 'is used as an RP or PCI trunk, it should be considered c:;: lc..c.J.tod at 1::0 
(DOS) distant office selector. 
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Typical 
Circuit fyising 

SD-21733,-Ql* (PQJ Thru 
Distant) 
(Office 
Selector) 

ES-10423-01 PCI Direct 

SD-21143-01 (PCI SDR. 
ES-11573-01 TDM) (or 

PCI TP1'!1) 

SD,-12900-01 STFIWD 
~ ., ' 

~!J.WWD 

SP-55872-01 STFWD 

SD-68513-01 MF 
( 4-wire) 

SD,-68514-01 DP 
(4~wire) 

Start PuJ,se 
Signal 

-

-

,.. 

Delay Dial 
Wink 

Delay Dial 
Wink 

GO 

Man. 0£11' Appearance 
Batt. on Tor R 

Trunk Called Sub. Rec. 
Normal Off Hook 

T R 
R T 

T R 
R T 

T R 
R T 

T R 
High Res-Dry Low Res-Dry 

DRY R 

OPEN E GRD E 
O:PEN E GRD E 

OPEN E Glill E 
OfEN E GRD E 
OPEN E GRD E 

Keys Operated 
In Addition 

To Compensation 
And Register Ke~s 

p_crD ,DOS, TST-
PCID,DOS,RS-,TST-

PCID,TST-
PCID,RS-,TST-

PCIT,TST-
PCTI',RS-,TST 

STF,TST-,TTLK 
BAT,TLK-

RS-,BAT,TLK-

MF,EM4W,TST-
MF,EM4W,TST-

DP,EM4W,LPD,TST-
DP,EM4W,LPD,TST-
DP,EM4W,LPD,GO,TSI'-

""Wh~n SD-~5887-01 is used as an RP Ocr' PCI trunk, i.t should be considered as located at the 
(DOS) distant offtce selector. 

6. DETAILED DESCRIPTION OF OPERATION 
• 

') 

6.01 Ifusy Test, Crossbar Tandem, Crossbar 
No. 4 or 4A (Fig. 12 and Fig. 18 

or 22) . · · 

In describing the operation of this 
test call it will be assumed that the Tl 
jack is patched to the trunk to be tested 
and :3.ll test frame keys qre normal. 

If the t:rµnk to be tested is not busy 
when patched, thee bus.y test feature w:I.11 not 
function until one of t~e following keys is 
operated, TSTl, VMl, or TJ;,Kl. When one of 
these keys is operated • .:l,t closes thru a 
circuit t,., operate the BH.l relay. The l'\Hl 
relay will lock. The Blll relay will light 
the ONl lamp, close a ci:r~uit for relay S.Rl 
to operate and operate P~],ay ONl. 'l'he ONl 
relay is slow operate in o.rder to allow 
time for the slow release SRl relay to soak. 

Operate key N"l'l wher1 t1;c@_t1ng a Cross~ 
bar Tandem or· a Cr·ossbar No. 4. or 4A tr'lffik 

' ' , ' 

that is plugged busy if' il, 1$ d,~sired to 
over·ride the make b;usy pJ,u,g. ~e operatior1 
of key N'.I'l clo:.;es an aux:1,.lia,q.y ;selr·cult for· 
operating relay ONl thus ov-erridirig a bus,y 
plu.g.. Wh.•c=n trie ONl r·elay operates it locks, 
opens th,.= opE:ra, te AA.th of tt1e _ SRl rr~lay, 

I .' . 

puts a ground on the sleeve of the test 
Jack to m&ke the trunk busy, furnishes an 
additional ground thru the normal contacts 
o.f the SRi relay to the ONl lamp , and fur­
nishes a gr0und thru its lockine; contacts, 
the cont.acts of' the SRl relay normal, and 
the BHl relay operated to the ST lead of the 
test circ-uit. When the slow release SRl 

• 

has r·eleased it closes thru the ST ground 
fr'o.ni the locking contacts of the ONl relay. 

If the trunk connected is btiay, re­
lay BYl and TBl will operate thru BYl re­
lay seco{l~ry winding and thru relay ONl 
norQJal to the busy ground on the sleeve 
o,f the tes.t Jack f'rom the busy t11Unk. Re­
lay BYl Of}-era ted ligl1ts the BYl lamp as 
a busy t~k indication. Relay BHl op­
erates fro~ ground on the Dl relay normal. 
R, lay BHl ope1•ated locks to the Dl relay 
ground and lights tl,e ONl lamp. Should 
tl1c 0 trunk becc>me idle while still connected 
to th:e t;est ci1·cui t, relays BYl and TBl 
will Pelease. The BYl lamp is exti~uished 
wh,,n BYl relay relea:;ies. Relay TBl released 
<)p,,rates relay SRl thru relay BHl operated 
tt1r·u ~·elay ONl 11ormal. Relay SRl operates 
th,; slow; operate I'elay ONl and prepares 
the circuit to r·eoperate relay BYl over 
its pr·in1ary winding. Relay ONl operated, 
a - closes grou11d thrti relay SRl operated 
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to operate relay BYl on its prima1':, wind­
ing b - opens the operate circuit of 
relly SRl and c - prepares the busy ground. 
Relay BYl operated closes its seco11dary 
winding thru the winding of l'.-:lay T·El to 
the sleeve of the test jack to ms.ke a second 
busy test. When the slow relec1.B•= SRl re­
lay ls normal relay BYl releases unless 
there is busy ground on the sleeve.· Relay 
ONl will lock to the Dl relay gro~nd thru 
relay TBl normal unde1· t:his conditi0n. 
The open interval on th~ sleeve fvc~ the 
time relay BYl releases the first time un­
til it releases the second time ls to in­
sure that any circuit having a relay held 
on the sleeve will release before the busy 
ground is connected. The trunk ls made 
busy by a ground from the front contacts 
of the ONl relay when the BYl relay re­
leases. 

6.02 Busy Test, Crossbar No. 5 (Figs. I, 
13 & 14 and Fig. 23) 

When trunks are tested in service, 
the trunk T and MB jacks are.patched to 
this test circuit Tl and MBl jacks re­
spectively, or to the T2 and MB2 jacks 
respectively. This arrar1gement allows 
the busy test circuit to make the trunk 
busy to service calls and to test calls. 

' When trunks are tested which are 
make busy with an MB ~lug due to trouble, 
only the T jack of the trunk ls patched 
to the Tl jack or the T2 jack of the test 
circuit. This arrangement allows the 
Maste:::' Test Frame to pick the trunk \'lhlle 
this test circuit is making a test on the 
same trunk and cause interfere11ce. 

The following description assumes 
that the T and MB jacks are patched to 
the Tl and MBl Jacks respectively for the 
trunk in service test or that the T jack 
is _patched to the Tl jack f,) r the: trunk 
plugged busy. 

6.021 Trunk in Service, TLK- or· TS1'- Key 
Norrual 

When the TLKl or TS~l key is normal 
the BHl relay will be riorrnal arid if the 
trunk is busy, the BTl relay ·,;ill not 
operate since the sleeve will be open. 
When the trunk bE:r:omes idle t.t1e f11.'l re­
lay ;rill oper·ate to t,t,e r;r·ol!nd on th,, S 
lead. The BTl rel.ay operatF:d wlll, ,,1,1•r1 
the ground USf:d tc) oper·at,, tt1c 'rBJ rcJ,1,y, 
close the TtI3 (Fig. I) r·elay to tho 'I'tII, 

. , lead to operate ir1 ser·l•:}, wi lt1 a relay 
in the trunk and, in turn, <,pera t:c r•r-,] J.Y 
TNl which will close part ,Jf lhe opcPalE' 
path for the ONl r·elay. The 'rNl r·elay 
operated will extinguish the BYl l,1mp 
and close part of tr1e SRl r·elay opf:ralc 
path. When tl'1e TLK] or TSTl key in Fit~. 1 

• 
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is opr.>rated, the BHl relay will operate 
and complete a path to operate relay SRl 
and close an additional ground to light 
the ONl lamp. The BHl relay locks to 
ground on the Dl relay normal contacts. 
When SRl relay operates it opens the ST 
lt.ad and closes the operate path for the 
Ol•iJ relay. The ONl relay is a slow op-
e race relay to allow time for the SRI re­
lay to soak. When the ONl relay is op­
erated it locks, opens the operate path 
of SRl relay which starts to release, and 
prov ides an addl tional gr·ound to the ONl 
lamp. When the SRl relay has released 
it closes ground thru the locking con­
tacts of the ONl relay to the ST lead to 
Fig. 1. 

6.022 Trunk i~ Service, TLK- or TST­
Operated 

When the TLKl or TSTl key is operated 
the BHl :'elay will operate. The BHl relay 
operated will lock to ground on Dl relay, 
close part of the ST lead path, light the 
ONl lamp, c•perates the TBl relay if the 
trurk 1.: bltsy, and close in part the path 
to <)J;0ra t e the SRl relay. 

Whc,n L!1e trunk becomes idle the BTl 
relay ,vi] l operate to gr0und on the S lead 
of the trunk via tl'1e T, Tl, or J\IBl jack 
and patching cord of the remote control 
feature. The BTl relay operated will, 
release the TBl relay, close the winding 
of the TN3 r'e la:,;, Fig. l, to the TNR lead 
to operQtc tn series with a relay in the 
tn11,k, r11akf: the trunk busy to all calls 
and close in part the operate path for the 
CiNl relay. 'Ihe TN3 relay operates the TNl 
relay. When the TNl 1·elay operates it will 
extinguish the BYl lamp and close part of 
the SRl relay operate path. lvl'1en the TBl 
relay releases it closes the path to op­
erate the SRl relay. When the SRl relay 

. operates it opens the path to the 3T lead 
ar.d closes a pa th to operate the ONl r·e­
lay. The; ONl relay operated will locl{, 
open the operate pa th of tt1f'! SRl, wl1ich 
will start to release and pr·ovide an addl­
tior1al ground to the ONl larr,p. Wl1e11 the 
SRI relay relea~es it closes thru the 
ground from the locking cor1tacts ,lf the 
ONJ relay to the ST lead to Fig. l. 

6.023 Trt1r1k Made Busy with Ml3 Plut~ 

Wl1l"l1 ;_t t J'Ur1k Lha t h~1 s beeri 1nade busy 
w .i tl1 ,itl Mf3 IJ1 U(; ls I;<,) l)e t.cs ted' t!1e 'l'l 
Jack l:; pc1 tel1, ·ct tel t l1c: T jacl{ ot' thc t r11nk. 
ro'hc b11sy tt,sl is n1c1dc sl1ailar to that made 
f'or· tru11ks lr1 Sf~Pvice ex,·ept t.l1at the TM3 
rcl11y llpcral,·s to a '/00 <.)l1ffi battery thr'll 
t,J1e r1(Jrmal ct1r1Lacts of the Bl relay. The 
c i r·cui t ofl<:ra t loris are sin1ilar to those 
d<:sc ribed in · l'aras. 6. 021 & 6. 022. The 
t;rur1k beit1t', tested, however, may b,:· seized 

, 
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by the l'iaster Test Frame and. cause :Ln1.~.,:'­
.ference since tJ-1f.::: l':i;:.zter 1:rest Fr·ame car.:. 
over.::·ide a ME Pllig j_r, the ~IB jack. 

6.03 Talking and Monitorir1~ 

The '1' 'i'Ll~ ( i::.ee, t. tallc) key should, l.n 
ger:eral_. be ,isecl f'or· talking and monitoring 
or, ar.~· type· 01° trum: except a straight f·or­
wa1~t t::-·ur1lc thct. r·et1~1)_res the test circt1it 
to ,3•.1;,pl;i' ba ,.tcry and. grc,und t.c, s.igr1al tr1e 
dis t2~r. t. o:;:,er2. cor. On such trunk keys BK.I: 
a11c' 'l'Ll:- sr,oulo be operat:.ed instead of !Cey 
~ 'l'Ll~-. It is not :1eces:sary to releas":' 
th~,- :-~· TLK ~:ey betv,~C>er: ca1.l.s. If· it :!..s 
des:l ,'eel to establ~.st a talking connect1.on 
to a distant poin~ using one of the test 
cords fo1° close sur,ervisior: in finding a 
trouble in a trunk under test, a connection 
1nay be established ·oy using the directing, 
ke·,s and one of the test cords. Then after 

" 
i::;h~ connection is established the .TLK- keJ' 
associated with that test cord is operated 

• 
to hold tl1e connection and permit talking 
by tr1e OGT test man through the TLK re­
peat coil. .Tl1e PB polar relay bridge is 
across the tip and ring of the trunk. The 
use o·r the sender directing keys, TST re­
oea t coil, SU and SUR supervisory relays - . . 

may be used with the other test cord in. 
setting up a connection for test purposes. 

6.04 BeltLine Operation 

The belt·l;!.ne·is.used when tests are 
· to be made on·. trunks incoming from other 
offices, referred _on account of tro.uble. 
A belt line is provided per office enabling 
one test frame to test trunks incoming to a 
number of offices on a remote control basis. 
The proper office is selected by means of ,. 
placing a make busy plug in the BL Jack of 
the Fig. 21 associated with that office. 
Supervisory, monitoring, and recycling 
facilities are arranged so that the at­
tendant may control the test from the 
trunk frame or.the oar test board. 

The TST, RC-1 and TEL-1 Jacks and 
the SUPV lamp appear on 'alternate trunk 

· frames. The T Jack of the trunk to be 
used in establishing the call is patched 
to Jack TST. If control is to be from the 
trunk frame, a 32A test set is connected 
to Jack RC 1 and a telept;,;ne h<jadsct to 
Jack TEL 1. At the OC7l' tic:Ut f"1··amc keys 
are operated in accordanc<.· w l tt1 ll1<" test 
to be made. Operate the RG key, Fie. 19. 
This will operate relay BL or Fig. 21 and 
extend the TST and RC Jacks anu the SUPV 
lamp to the OC7l' test board. Test advance 
and disconnection are under control of the 
32A test set or ADV and DISC 1 ·· keys of 
the oar test board. Momentary operation 
of the white key of the 32A test set or 
ADV key or the oar will operate the RCl 
and RC2 relays, F.ig. 19. ,The operation 

. ' ' , ,. 

• 

• 

:::,f L,,,~ RC2 relay v:ill operate the TST l re­
i2Y ~~c cause the c1rcuit to tAst as ex­
;:,12.i.r,cci wr1er, a trvr1l~ is patched tc, the Tl 
Jack. Relay RC2 also starts the busy test 
1·eat...,,,0 e normally controlled by tr,e TST l 
ice:,.-and operai:;es the BI'l relay of Fig. 13 
thru relay BI.,. R2lay RCl ir1 addition to 
e)~tending the tip arid ring to tr1"' test 
circuit also connects tr1e telepho:1::: ci1°­
cuit to the belt line. 

b ·t,, ~-When -cv1c, 9,-r :-;;.ore e.L ..J....1..r1es ,Jr i.,lC 

lines are nrovided or any combir,a.tion 01° 

belt, lines- or tie ·, ines, optir.)r1 z~; and;'c,.::· 
ZE shall be provided. To select a part 1 -

cula::- belt line o,.. tie lir1e ir1se:c~ a make 
bus:,· pl:ug i11to the associated BL ::,r MI 
jac··:. 

6. 05 'I'ie Line Oper•a tion 

In a multi-office building where only 
one of the offices is equipped with a Man.­
ual OGT test frame, the testing facilities 
of the frame can be extended via the tie 
line to the Master Test Frame of anothe~ 
office and thus made available at the 
other office for testing the associated 
tru11ks. 

When using the tie line the test 
frame functions in the same manner as when 
using the belt line with the exception of 
the TST jack which is not provided at the 
master test frame. The T and MB Jacks at 
the master test frame are extensions of 
the Tl and MBl Jacks respectively, at the 
OGT test frame. This T-Jack is patched 
to the T Jack of the truok to be tested, 
thus extending the trunk over the tie 
line to oar test frarr1e. The MB-jack is 
patched to the MB of the trunk to be 
tested. A make busy plug may be used 
instead of this patch. Operate the RC 
key. This key operates the Ml' relay in 
Fig. 20, which closes the supervisory 
signal and the test advance circuits. 
It also transfers the make busy paths to 
the control of the tie line. Insert a 
make busy plug into the Mr Jack associated 
with the particular tie line to be used. 
The leads to the make busy jack, Fig. 14, 
are opened by the operation of the tie 
line relay, TL, and extended to the master 
test frame where they t~1111lnate in a make 
busy Jack. 

6.06 Ringing 

Tl1e test circuit is arranged so that 
continuous machine ringing may be applied 
to the trunk by operating the R± key . 
Silllplex Ririglng may be applied by the op­
eration of the SX key. When. testing ring 
start straightforward type trunks operate 
Key STF before operating the TST- key then 
operate Key SX or R± to signal the operator . 
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6.07 Disconnection and Repeat Test 

The call may be disconnected by re­
leasing the various keys operated for the 
call and then operating the DISC- key. 
To .make a repeat test on a cord operate 
the DISC- key and hold it operated until 
the ON lamp is extinguished then release 
the key. The circuit will then repeat the 
test set up on the test frame keys. 

7. SUPF;RVISION 

7 .1 Call to. Test Line 

Test ~alls are norma.11:i' directed to 
test lines beyond the trunk under test. 
This, in general, provides a test of the 
r·inging feature, if provided, and also the 
supervisory features of the trur1k. The 
s11pervisor_y lamp is ligl1ted when the called 
subscriber's receiver is "on hook" thus 
providing a dark lamp for the receiver •orf 
hook'' condition except as noted below under 
wet dry supervision. These test lines 
usually provide called subscriber flashing 
of a known pattern so that a check is made 
of the supervisory feature. Frequently a 
busy line is call'ed for a more rapid test 
or call~ may be made to switchmen for 
speci3.l tests. In each case tl1e lighted 
SUP lamp ~ndicates the called subscriber 
J-1as not answered. 

7 .2 Reverse Battery Supervisior1 - • 

Most trunks are arranged for reverse 
battery supervision and a lighted T SUP 
(Test Supervisory), SUPl or SUP2 lamp in­
dicates that the called subscriber has not 
answered. 

7_3 Wet-Dry Supervision, Crossabar or 
Panel 

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 the:1 removed from 
the trunk as a dry condition when the called 
subscriber's receiver is "off hook''. When 
a revertive pulse trunk having wet-dry 
supervision is tested the connection is. 
established in tl1e usual manner and any 
of the T SUP, SUPl, or SUP2 lamps used 
will give the normal supervision. How­
ever, 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 condition 

·,by operating the RS- key after the con­
nection is established if t,he key was 
normal when setting up the call, or vice 
versa. The supervisory lamp would under 
this condition be dark for both "on hook" 
and "off hook" unless there is a reversal 
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of current since the polarized relay would 
never operate to light the lamp, o~eration 
of the listening key (T TLK·or TLKJ would 

· give a11 indication that the flashing was 
continuing. 

7.4 Wet-dry Supervision, Step-by-step 
When testing a step-by-step dial 

,trunk having wet-dry supervision, the con­
nection is set up using the dial pulsing 
and the. GO class keys . The T SUP lamp 
would remain lighted for both "on hook" 
and off hook conditions since the T SUP 
lamp is lighted under control of a back 
contact of the SU supervision relay. With 
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 TLI{• 
key had been operated after the flashing 
condition was established the SUP- would 
have fJ,ashed with a dark lamp for "off ho'ok'' 
as described above for revertive pulsing 
wet-dry trunk. 

7.5 Straightforward Trunks -

When testing straightforward trunks 
that require closure of battery and ground 
from the test circuit tu signal the distant 
operator, operate Keys BAT and TLK- after 
th-e trunk is patched to the test Jacks: 
When the busy test has 'functioned and tl1e 
trunk is idle, the TLK- relay will operate 
and close the tip and ring of the trunk 
thru the TLK repeat coil to the winding of 
the PB relay. The PB relay is a polarized 
relay arranged in the circuit to operate 
with battery on the tip of the test jack 
and the RS- key normal. The PB relay will 
oper.a te ir, series with the trunk A relay 
wtten the TLI{- relay operates and light 
the SUP- lamp. When the distant operator 
answers, the trunk reverses its battery 
and ground and the PB relay releases ex­
tinguishing the SUP- lamp. 

When testing straightforward trunks 
that require "ring start" or that do not 
require the closure of battery and ground 
from the test circuit to signal the distant 
operator operate Keys T TLK and TST- after 
the trunk 1.s patc:hed to the test frame. 
When the busy test has f'unctioned and the 
trunk is idle the TST- and T TLK relays will 
operate and close the tip and ring of the 
trunk thru the TRK COMP RES Keys, TST re­
peat coil, A REL OPR COMP RES Keys to bridge 
the windings of' relay SU and SUR across the 
trunk for polarity and supervision tests. 

7.51 Bridged Supervision Trunks (Fig. G) 

When it is desired to test a bridged 
supervision tTUnk operate the BAT an.d the 
TLK- Key ctft.er the trunk is patched to the 
test Jack. When the busy test has func­
tioned and the trunk is idle the TLK- relay 

• 
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w11·1 operate i-elay BAT· which.,cJ:"oses_- "tl'JEf,•:1i1p ·· 
and ring of the, trunk, thru the TLK x-epeat_ 
coll to the wmd1ng ofl 'relay:.J>B1. Relay, 
TLK- also ~lo~s- a ci-ttoul~ f'or- rJ 1:glililng 
lamp Sm>-. R~lay- PB}·, w:111, not o~te in 
series with t~ bridg-®/ supervision: ,trunk . 
relay until! tne.:disl:,tfflltr:·-,-ope-ra,toi,- a.OllWer&.. · 
the cal-l: therebj 'closing: a low- re_sistance ,. 
bridge around -0ne wiO!i~ of the. trunk 
relay. Theopera.tion,of relay J>Bl ex­
tinguishes the -S'OP~ lamp. This la111p. re­
lights· -wnen th~- ope~a~. · dieconpects • 

. 
7 .52 Higb-Lowl;Superv~s:ion T,runks {F.i'g. G) -

. 

Ope-rate -K~ys B4P and< Ttle..- after the 
ti>unk is patched to. t!)e. test,;f-l"allle:. Re~ 
lay PB), will not opeJ?Q:te when test-.1ng a­
high low sttpe1'V&s:t;pn tw.n.,k; untJ;l. the­
dfstant' ope~tor -ans~s,;the ·call and 
thei'eby sh\$ts out, th~ h;tgn ·. w.1rtcli1nti9 of· · 
the trunk relay. When· the· opera tor di,a--. • 
connects,· the shunt is removed, relay· PBl 
rel·eases artd: lights the- SUP- lamp as. 'an 
''on hook" signal. · · 

There are a few-t;t'Ullks that present 
a dry.bridge when seized. These.trunks 
require the operatiort,,of the BA/l1' a,nd TJ;.K.-. 
keys in order to sigUal:_ the operator. 
The SUP- lamp l,l!91ts · when the TLK"- Key 
is operated. When the.operator answers 
the dry bridge 1$ re})laoed by battery 
and g:round-and the SUP-·1amp 1s.ext1n-· 
guished. If . the. batwrcy. is closed,. to 
the ringandgnound to the tip.of the 
trunk, operate the RS;.. key. to extinguilsh, 
the SUP- lamps. . 

8 ~ VOL 'l: Pl1ft J!lt TEST 

The following_test procedure applies 
to both four.;.;wire as wel•l as.: to two-.,wire 
trunks. However, when testingfou:r,;-wire 
trunks, jack'Tl is patched to jack T, R, 
or TR, TRl BMLINE, or.'ENDROP of the trunk· 
depending upon the cabJ._e pair under tes·t . 
These tests on four.-,wire trunks. are made­
frbm jack· Tl- only. The'- circuit doe-s • not 
pro.vide means" flor making these test from, 
jack T2. 

• 

8'.1· Preparat.ion 

The trunk to be-tested is patched to 
~he test jack and the \i'Ml key is operated 
t<:> make a voltmeter t_est o,t': the t~. 
When the busy t'est· has ffu1eu'ioned,. and' the 
tl"lfnk is idle tne: \ttit10 rel~Will operate 
and close · thru ttie: t'J'Unk ~- the voltmeter 
and voltmeter test· ke:;.,:&". 

8.2 Tip and R:tng Test 

With only the VMl key operated the 
100-volt test battery thrQ trre 100,000 ohms 

• 

resi1;1·tance of· 'the. voltm~ter is connected 
to the.ring of the.test Jack. Tb test 
the tip the REV ~y- iB., ope~ted in: addi­
tion to the. VMl ~1-'.- Vie.th the .VMl and. 
REY keys operated the 100 vol_t test bat­
tery thru .the 100~000.ohms.resistance of 
the .volt111eter is cont}~ted to_ the t:l;p . 01,:: · 
the test Jack.. TJ'l~-vol.tmeter needl!'l de­
fl,ection :i·s rea-d on the 120 volt · sca·le. . ' ',. ,,., 

8.3 Te$£ for li'o~eign Battery 

To-test fQJ:". f'o~ign grounded negat-ive 
battery on th~ ringaide of- the trunk, keys 
F.EMF and O are operated. To test for for-

. eigngrounded pos1.tive battery on the ring­
silie of the- trunk keys FEMI", VM REv and G 
are operated;.. . Te,sts for foreign g~u,nq¢4· 
battery; onthetips1de of-the trunk are 
roade'. -wJ;th · the reverse key . REV· operated .• 
Tests for metall.ic battery .. having its · 
neM,tive s;i.:d,e. conneo.~Q. to, tne ringside 

_of the trunk are made by opel'ating key 
11~. Test t:or fone1.gn metall.ic battery 
hav:ting its positive side connectioned to 
the ring-aide of the-. trunk are made by 
operating keys FEMI? and VM REV:. 

8~4 Tests for Short-circui'ts and Re­
sistance 

' 

'!'be test· for sno_rt-circµits may be 
made b_y operating G ,key. If the trunk is 
short-,~_ircu:1.ted and free from ground, the 
voltmeuer needle will show a deflection 
which w'li11 be unchanged.when the REV key 
is operated. The, lQwer the- resistance 
o.f the short-circuited trunk, the greater 
will be, the deflection. With the 20,000 
ohm or-the 1000 ohm key operated 20 volt 
test qattery through the 20,000 ohms or 
1000 oblns meter resistance is connected 
to the r.1ng lead and with the AM key op­
erated the 45-50 volt office battery 
through· 200 ohm& and the m.eter is con­
nected to the ring lead. To make m.etallic 
tests the G key should be operated in addi­
tion to• the desired voltmeter range key or 
,4.M ke~~ The resistance to ground or loop 
resista,ace may be reaq directly from the 
curve~ Qt circuit_ N:ote 303. The point of 
inte~,tion. or a, llne corresponding to 
the ol)nesrved.meter deflection and the 
curve,oorresponding to the meter range-in 
use gi.ves the resultant external resistance 
to ground or loop resistance in ohms. AB 
seen fiP.om the curves, more accurate r.ea,d­
ings, of resis-tance, are obtained by using 
the 100,000 ohm range for resistances above 
10,000 ohms, the. 20,000 ohm range for. re­
s\'l,ttances between ~000 and 200,0Qf> ohms, 
the 1000 ohm range for· resistances. between 
1.00 and 10,000 ohms and the mill~wruneter 
~g~ for :reaistances below 2000·ohms. 
There is caraaiderable overlap of.these 
ranges permitting the accurate reading of 
resistances from below 20 ohms to over l 
megohms. The value of resistance may also 
be computed when using the voltmeter ranges 
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by mul tiply:lr1g t.t1e difference between the 
test battery ,;oltage and the voltmeter 
reading by the resistance in series with 
the voltmeter and dividing by the volt­
meter reading. When using the MA scale 
the resistance may be computed by multi­
plying the milliammeter reading by 203, 
subtracting from the test voltage the 
dividing by the milliammeter reading,. 

8.5 Cable Capacity Test 

This test may be made to determine 
the approximate capacity of an open trunk .. 
To make t.his test, operate keys G and REV. 
As the REV key is operated to and fro the 
needle of the voltmeter moves at a fairly· 
uniform rate of speed to indicate the 
charge and discharge of the cable. 

9. TRANSMISSION TEST 

9.1 Two-wire Trunks or Four-wire E&M Lead 
Trunks 

The transmission test circuit (such 
as the 12B) is patched between the test 
circuit Tl jack and the T jadk of the 
crossbar tandem trunk to be tested. The 
call is then made as described in par. 
11.06. The transmission measurements are 
made when the call has terminated on the 
test line. 

9 .2 Four-wire Trunk. (REV BAT SUPV) 

Connection to the trunk and a busy 
test of the trunk are made in the regular 
manner as described under paragraph 13.013. 
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 12B or similar 
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 
"TI II and "Rl 11 pair. This order is reversed 
if the test is to be made on the "T" and 
"R 11 pair. 

10. I-10MENTARY OPEN TEST ("YL" option) 

This test is made on revertive pulse 
and call indicator type trunks only and is 
not intended for use on pther trunks. 

Operate the MO key and direct the call 
to an incoming trunk test line. Wher1 the 
MO relay is closed into the fundamental 
circuit after pulsing has been completed, 
it operates in series 1111 tt1 the polar super-

, visory relays and in turr1 oper·ates the MOl 
· relay. The MOl relay o~erates the M02 re­

lay. Relay M03 is held sl111nted to the 
ground which operates M02 r·ulay. 'ft1e in­
coming circuit should advar1ce arid ringing 
should start. The incoming trunk test 
line, to which the incoming is connec t;ed, 
tests the ringing, tripping and supervisior1. 
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The ringing, induction may be checked with 
the 'telephone set by operating the. T TLK 
key in Fig. l.; After the ringing is trip­
ped, the ,incoming advances to its ta,lking 
position and. an interrupter in the test line 
circ'uit operates and releases the incoming 
S relay; the reversing relay in the trunk 
should follow the flashes, reversing the 
current thru · the SU relay which sh_ould fol­
low 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 M03 which was shunted 
will operate. The M03 lights the MO lamp 
as an indication of failure. 

11. TESTING REVERTIVE PULSE TRUNKS 

11.01 Preparation 

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

If the call is to be routed through 
a distant office, operate the DOS key 
Fig.Band depress the desired distant 
office brush and group on the TANT a~d 
TAN U keys respectively Fig. 2, also op­
erate the DOS COMP keys. The DOS key 
closes a path, in part, to operate the 
DOS relay which inserts the DOS COMP re­
sistance into the T and R leads. The DOS 
COMP keys are arranged to cut-in resist­
ance in steps of 300 ohms up to 1200 ohms. 

0 

Operate the ANO key Fig. 3 to make an 
A relay non-operate test. Operate the PRE 
OPR A & L RYS key to make the A & L relay 
false operate test on cable charge. To make 

· the A & L relay tests operate the A RY NON­
OPR COMP & L RY NON-OPR COMP key as required. 
The L RY NON-OPR RES keys and the A RY NON­
QPR RES keys are arranged to cut-in resist­
ance in steps of 500 ohms up to 5500 ohms 
for L relay NON-QPR 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 dis­
tant office brush and group, as indicated 
by the depressed TANT and TAN U keys, are 
pulsed out ahead or the pulses for incoming 
and final selections. 

Wher1 thie trunk is idle a11d tl1e busy 
test circuit has functioned (Sec Par. 6.01 
and 6.02) the oper·ated TSTl key will close 
ground over lead S'l' to Fir;. 3 arid the opera­
ted TSTl r·elay will close grour1d from Fig.D 
o.ver lead T3'l'G to Figs. 3, 4 and 5. 

Wi tl1 tl1e BP key operated, tl1e opera­
tlor1 ()f tl1e 'rSTl relay operates, Zl option, 
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relay RP which, in turn, extends the ST 
lead ground to operate relay STR. 

11.02 Start or Call 

When the busy test circuit has func­
tioned and tound·the trunk idle it closes 
ground to .the ST lead to Fig. 3. The ground 
on the ST lead' operates the STR relay., under 
control of relay TST---and RP operated, w1.th 
ZH option. Option . "ZH'' ls required when 
Figs. A and E (or C) are furnished. Option 
"ZI" ls required when Figs. A and Dare 
furnished and relay RPc'I operates under 
control of re lay RP. With Figs. B and D 
and Zl option the operation of relay TST­
closes ground through key DOS operated to 
operate relay ~PCI whicf:i, in turn, (a) op­
erates relay STR, (b) closes ground for op­
erating the No. 5 Crossbar timing inter­
rupter and (c) closes a circuit for control­
ling the TSUP lamp. On RP and PCI calls re­
lay R.PCI ls operated under control of relay 
RP, PCI~ or PCit operated using. ZI option. 
Relay STR operated, (a) closes a path froll\ 
ground through the normal terminal of arc · 
3 RS switch to operate and lock relay STl, 
(b) auppl1e·13: a ground to loci< the Cl .relay, 
Fig. 5 aoo (c) supplies ground to the ANO, 
Pre. Opr. A&L RY, RP and DOS key for use in 
causing tl'ie RS selector to pass by oncer.a: 
tain te:rmlnals-lf the keys are normal, (dJ 
supplies batte:t>y to the winding of the o-n 
and the counting relays. Relay OF2 operated 
supplies ground to the armature of the STP 
relay thru 1•elay OF3 normal. Relay STl op­
erated, (a) closes its loci< circuit to re.;.. 
lay STRoperated, (b) closes ground, thru 
arc 6 RS switeh nor-mal terminal to the RS 
switch magnet thru its interrupter contact 
causing it to step to terinlnal 1, ( c) partly 
closes the "FT" and "FR" leads, (d} closes 
the "AV" lead to the AV relay contacts for 
later SDR interrupter causing the SDR lamp 
to flash at 120 IPM while selections are 
being made, (f) opens the switch return to 
normal ground and (g} closes a loci< grou-nd 
for relay AV. 

11.03 Trunlc Test, Distant Office 
Figures Band D with ZI Option 

In this ease the operated DOS class 
key and the proper DOS COMP, TANT and TAN 
U keys will have been oplerated prior to the 
operation of th€ S'l' rela;y explained above. 
The RS which will be 111 position 1 as a re­
sult of the operation of the STl relay. 
Ground from arc 3 terminals 1 to 3_will op­
erate relay DOS thru t-he DOS key operated. 
Relay DOS operated~ (a} close$ in part the 
ftmdamental circuit thru th'e DOS COMP RES 
keys and resistance, (b} ope·~ates relay F02 
from ground thru arc 1 RS siw!t-ch, (c} pre­
pares _the operate· e1rcuil of .relay FS (d} 
supplies ground to move the RS switch off 
terminals 18 and 19 on revertive pulse calls 
thru a distant office, (e) arranged the cir­
cuit so that the TG relay will be used on 

' 

.. .. 

office test regardless of how the TFV l{ey 
is operated. Relay F02 operated, (a) closes 
the lock circuit from the counting relays, 
(b) cioses ground thru arc 4 of the·· RS 
switch to its magnet energizing it, (c) pre­
Pares circuits for operating or holding the 
OF2 relay and for operating the O relay from 
OF2 operated on overflow and telltale con­
ditions, (d} closes the fundamental for dis­
tant office test. The fundamental circuit 
is as follows: "FT" lead thru relay STl op­
erated thru relay.DOS operated thru the DOS 
COMP l{eys and resistances thru the F02 relay 
operated thru relay IA and FS normal thru 
the D high resistance thru relay DOS op­
erated thru the TG relay winding thru relay 
STl operated . to the· "FR" lead. Under this 
condition relay_TG operates to the distant 
office trunk relay battery and ground. The 
distant office trunk relay should not op­
erate under this conuitlon. Relay TG op­
erates relay TGl which in turn closes ground 
thru relay OF nor-mal to operate the O, BO 
and FO relays in a series parallel circuit. 
Relay FO operated, causes the slow release 
FOl and F03 relays to operate which opens 
the operate circuit of relay F02 causing it 
to release and open the fundamental to re­
lease the TG relays. Relay F02 released, 
opens the loclcing 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 re­
lays to release. Relays FOl, F03 and F02 
are made slow release to insure enough time 
between selection (minimum time required ls 
100 milliseconds.} 

• 

11.04 Brush Selection, Distant Office 
RS Switch Terminal 2 

Relay DOS holds and relay FS operates 
on its secondary winding from ground on arc 
1, when the RS switch reaches terminal 2. 
Relay RS operated, (a) connects ground to 
operate relay F02 thru relay F03 normal (b) 
closes ground to the armature of relay OF 
for use on overflow etc., (c) closes the 
non-inductive secondary winding of relay 
OF.around its_primary winding to provide 
a better revertive pulsing circuit, and (d) 
closes _tire. "FT" lead thru the windings of 
relay STP thru the BO and FOl relays nor­
mal thrn the "PRI" and "TER" windings of 
relay OF in parallel thru relay STl opera­
ted to the "FR" lead. Under this condition ' ' ,_ 

relay STP operates in series with and causes 
the trunl< L relay in the distant office 
selector to operate. Relay STP operated 
cfos·es groun4 from relay OF2 operated 
thru relay OF3 normal thru arc 5 termi-
nal 2 of RS switch thru the operated TANT 
key to the corresponding counting relay, 
catii1lng it to operate. Relay F02 operated 
completes the fundamental circuit and 
energizes the RS selector magnet thru arc 4. 
The operation of the distant offic trunl, L 
relay will cause the selector to advance and 

• 
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make brush selection during tti~'" pi:'Bbess o.f 
which ground pulses will b;e; Ii.~sp;e'd.,~ask tb 
the STP relay causing it to· re1ease· arid '•(' (: ·.,,} ~ 't~·-' l · . · 

re operate, operating t},¢,; c,?,\lflt:1:~ _r~_lays 
in sequence until the. s-q

1 
a;,l\d· FO, rela'.ys a.re 

operated. The operation ot' relay BO opens 
the fundamental to 3:e;i._e~i itr,e d\s_t'ant office 
trunlc L relay as an. iiidicat_lori tliat? the 
sender is satisfied'.· R~l~y FO 6.pefit',eq~· op­
erates the slow relei;i,se rel·ay FOl wti·ch 
further opens the ruwkii~ijta.l and pP~:fi~es 
relay F03. Relay F03; oper.ated releases' 
relay F02 which stil~' fl.l~t){.::gf ,.opens ,t'l.i~' 
f'undamental, relea~e_s' tn~ ,COi,l)iting r-~.~~ys, 
and allows the RS swi t~~ 1 r"o

0

1
~tep to t·~rmi­

nal 3. Relay FO releal,~d~. !,'.~leases t¥..~~ slow 
release relays F01 a:na· FOY which all 1owl:i' re­
lay F02 to reoperate; 

11.05 Group Selectidn, Distant orti 1ce· _­
RS Switch Te!'m. 3 

Relay DOS ani:I FS 1~itJains operat~d on 
terminal 3 of the RS swrtth and as soon as . . ' 

the slow release F02 r,e1ii.y is operated it 
again energizes the RS §witch magnee over 
the path previously described, closes the 
fundamental and the counting relay locking 
circuits. The closure of the fundamental 
by the F02 relay will again cause the dis­
tant office trunlc L relay to operate for 
group selection. The STP relay also operates 
as in brush selection and operates the 
counting relay corresponding to the TAN U 
key operated thru.arc 5 terminal 3 of the 
RS switch. The STP relay releases and 
reoperates from the shunt pulses passes 
back by the distant office during selection 
causing the counting relays to operate in 
sequence until the BO and FO relays operate. 
Relay BO as explained before opens the 
fundamental to release the distant office L 
relay as an indication that the sender is 
satisfied. Relay FO operates relay FOl which 
in turn operates relay F03 which releases 
relay F02. Relay F02 released releases the 
counting relays and causes the RS switch to 
step to terminal 4. Relays DOS and FS re­
lease as the RS switch leaves terminal 3. 
Relay FO released allows the slow release 
FOl and F03 relays to release. When RS 
switch reaches terminal 4 ground from STR 
relay is closed thru arc 6 of RS switch to 
advance the switch to terminal 5. This same 
ground is closed thru terminals 5 and 6 of 
arc 6 of RS switch to advance the RSs.itch 
to terminal 7. 

11.06 Test Line Trunk Test, Distant 
Office - RS switch Term. 18 

The TANT and TAN U keys are operated 
for off'ice brush and group sel~ctlon to 

• . direct the call to a test line. The only 
· class key operated is the DOS key, the RS 

switch will advance to terminal 11 as tl1e 
office test, office brush and office group 
selections are made. ,, 

• 
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The · R,s sw-i tch will be moved· frt>iit' 
terminals 4 to'l8 as follows: (a} gr'.mind' 
from STR relay operated is supplied-to move 
switch RS'fr'om terminals 4 to 7 thru arc El~ 
(b) the RS switch· ,is moved off t~rniinala' 7, 
to 12 and 15 by the ST.R relay ground thr'li" 
the RP re lay normal,· (6) the RS swi t'ch' il:f'; 
moved off termina1s•13 arid'l4·by tne STR 
ground thru the ( Pre ; - Opr. - A & · U · lfys ) .• key 
normal, (d) off te11,1lnal 16 thr'U the ANO 
and Pre. Opr. A & L Rys keys ridrnial:, · and: 

• 

(e) off terminal 17 by the STR grotind' tltt'u . 
PCID and PCIT keys normal in figure5:~er 
leads "STG" and "KG". On terminal' 18 1 t'l-ie 
DOS relay operates. The DOS remairts-'oper.:. 
ated over this same circuit on termirial's 18 
and 19. Relay DOS operated (a) partij Closes 
the fundamentc1-i ~tid (b)' closes ~z:odhci1 f'rom 
arc 1 - RS switch to operate· rel'~y P02 thru 
the CK and F,03+· relays p.opin?-1'.· Tlie funda­
mental circlui t· i's traced from the· 11PT 11 lead 
from Fig.· 1 thifu the STl relay operated thru 
the DOS relay operated thru the office 
compensating .resistance t{iril rela7 ,P02 oper­
ated thru relays IA and F~ normal thru the 
TG resistance_ t~ _re1·~t I:io3 operated thru 
the winding of"re-J,gy TO' thru relay STl to 
the "FR II lead tt>' P'fg. f, Relay F02 operated 
also clos~s the lock circuit for the count­
ing relays and energizes tne R$ 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 cir-
c11 it to the high resistance of the TG cir­
cuit. Relay TG operates relay TGl. Relay 
TGl operated operates the O, BO and FO re~ 
lays in series parallel. Relay FO operated 
operates relays FOl and F03. 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 them to release if relay TGl is re­
leased, (b) causes the RS switch to step to· 
terminal 19, (c) opens the fundamental. 
Relay FO released releases the slow release 
FOl and F03 relays. 

11.07 Overflow Check, Terminal 19. 

Ground from arc 1 operates relay FS 
on its secondary winding thru the DOS relay 
operated. Ground from relay FS operated• 
operates relay F02. · Relay FS also transfers 
the fundamental circuit from the TG relay 
circuit to the STP and OF relay circuit and 
closes the non-inductive winding o~ relay 
OF around its pr•imary winding. Relay. F02 
operated completes the f'undamental circuit 
as f'ollows: "FT" lead, from Fig. 1 thru 
relay STl operated thru the DOS relay opera­
ted thr·u the proper office compensating 
resistance thru relay F02 operated thru 
relay IA normal thru relay FS operated thru 
r·elay STP winding thru relay _BO normal thru 
relay 001 normal ttirti the Pririrary and 
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tertiary windings or the OF relay in pa:ral­
lel to the FR lead thru relay STl operated 
to Fig. 1. In c~~e the of'f.ice test 1:1,~e 
has been selected relay S'fP will operate in 
series with the test line L relay also 
causing it to opePate. Relay STP operated 
operates relay TGl thru a:rc 5 of' the RS . 
switch. Relay TGl operated closes ground 
thru relay OF noz:-111p.l to operate tl1e o,·Bo, 
and FO relays in series pa.;rallel. Relay BO 
operated opens the f'undam.ental which re~ 
leases the STI' rela;y and tl:le test line L 
relay. Relay FO qpe.rated opera tel? relays. 
FOl and F03 which r.-eleases relay F02. Relay 
STP released starts the release of' slow 
release TGl relay. The r~lease or relay 
F02 allows the 0, ~O, and Ji'O relays to re­
lease if' relays T(U is re],_e~sed and cciu1;3es 
the RS switch to s1;;ep to term~nal 20. Relay 
FS releases as soon as Te:rminal 19 is pass.ea. 
As soon as t~e RS switch :re.aches \erminal 20 
grou11d f'rom a.re ], operates relay; AV. Relay 
AV operated, (a) locks to the STl relay 
operated, (b) transf'er the winding or the 
STP relay to battery thru res,istance Ci\ an,d 
direct ~round to condit:l,_on it f'or future 
use, ( c) li~.t.i.ts the SDR lq.111p steady, anq (·a) 
closes the 'AV" lead f'rom ~:1,g. 1 to the con­
tact or the STP relay. The STP relay oper~ 
ates in thi~ circuit and operates the TL 
relay in Fig. 1 wl:lich cau$es the ST and SXl 
relc!YS to release which ir:i turn causes the 
rl;!verti ve p1,1ls.ing and steer:t,ng un.i t to 
restore to normal. 

The advance in case or an of'fice 
overf'low is the same thr.'u ~G test posi ti_on 
as on regular operation aQd the RS switch 
advances to ~he next selection position to 
check for overf'low. 

11.08 Test Line Overf'low, Distant Off:1,ce -
RS Switch Term. 19 

In this case the fundamental is closed 
thru the STP and OF relay windir:igs in series 
and the overf'low reverse battery operates 
both relays. Relay STP operated operates 
relay TGl as explained in p;iragraphs 11.06 
and 11. 07 and relay OF opens the ground. t;o 
TGl relay used to operate the O, BO apd FO 
relays. Relay 0~ locks to :i;-elay FS operated 
and operates rel~y OFl t}w~ the I~. relay 
nor'lnal. Relay OFl operatect., {a) placea a 
supplementing ground on the ijS magnet to 
hold i~ operated, (b) sta_v.,s, ~he relea~, of 
slow reJ,~ase relay OF2, ( c ), :p.ipplies a · 
ground to relay F02 for use, :tn operating and 
locking relay OF3 later, (a), closes- t.he OFl 
interrupter in part to the OFL lamp arid (e) 
closes the OF ~~11:;X loQ~ groupd 1 ti~ the IAl 
relay cau_sing it to operate. R~~Y I,Al op­
erated closes ground from relay: Q.B.'2 q)erated 
thru the relay OF3 no:i;-mal thru I/~l;ay STP 
operated to the O counting· rel,cay ._ · ~ soon as 
the sl_ow release OF2 relay. is- noPmal the 
circui_t to th,e 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 FQ operated 
rel_ay FOl. Ftelay FOl operated (a) operates 

. ' 
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~lay F03, (b) further opens the fundamental. 
~elay F03 operated releases the slow release 
F02 relay. Relay FQ3 released f'urther opens 
the f'undamental and opens the locking ground 
of relays O, BO and FO and·operates the OF3 
:r,elay from ground on relay OFl operated. 
Relay OF3 operated, (a) removes ground f'rom 
the armature of relay FO, (b) opens the 
l;}mergepcy operat.e circuit for the o, BO, 
and FO relay~ used when the TFV key is oper­
a~ed, (c) locks to the OFl relay operated, 
(q) closes the winding of' relay OF!2 thru the 
E02 relay normal to ~round on relay OFl 
operated causing it to operate and (e) 
e~tends ground fromthe front contact 0£ re­
l~ OF2 to a make contact of relay F02 for 
~~~ating relay O when relay F02 operates. 
Th~ release of relay FQ will allow the slow 
~el.ease FOl relay to release. Relay FOl 
released releases the slow releases F03 re-. - ., . 
lay, which will reclqse the F02 relay's oper­
~t~ circuit causing it to reoperate and again 
QlQSe the fundamental circuit. Relay F02 
op.~rated, (a) closes the lock circuit for 
t}:le counting relays, (b) closes ground from 
Pelay OF2 operated to relay O causing it to 
o_perate and· (c) releases the slow release 
Qfr.2 relay. Relay OF2 released removes the 
s~t from the BO and FO relays causing 
them to operate. Relay BO operated opens 
the fun.!iamental. Relay OF2 released closes 
t~ interrupter thru the OFl, OF2 and OF3 
O.@erated to the OFL lamp. On the first 
c:bosure of the fundamental the polary relay 
in the dist·ant of'f'ice operated. The opera­
tion of relay BO opens the fundamental which 
ca:@es the polar relay in the distant off'ice 
t.0.1 release. This operation and release of' 
t,lle polar relay will cause the distant of­
fice to advance for trunk closure. The next -- ----
c ~~re o~ the fundamental when relay F02 
re~rates will cause the distant office 
~leq,tor. to make trunk closure so that it. 
will. return to normal when the fundamental 
is opened the second time. The test circuit 
blocks with the RS switch on terminal 19 
UQ®r this condition with the OFL lamp 
f'ta~hing as an indication of the overflow 
con(l'ition. 

11.09 Regula,~ Selector Overflow, Distant 
Offic~ 

rn th~s case the RS switch will be on 
t~l'l!linal 7· or 17 depending upon which type 
or connecti.o.n is under test. In the case of 
toe condition where the RS relay is on 
te1'll1lnal 7 the TG test is made? t11e same as 
on a regular call and tl1e RS switch is 
advanced to term:l,.nal 8 whicl1 is the next 
sel·ection position. In this 1.1ositio11 the 
OF· and STP relays operate frorn tl1e reverse 
battery. Relay OF oper::it.es 1·ela:,s OFl and 
IAl. R~J:ay IAl closes tl1e l) cou11ting relay 
to the S'i'P relay co11t,1c c. c,l t1si 11g it to. oper­
ate from grou11d on r'elay Ol1:· ope1•ated thru 
relay OF3 nor111a]_ ,t11d clo~,cs ,;1·ou11d from re­
lay OF3 normal 11' key Tl•'V lG l)I)c:1°ated to 
provit.l<J an O!l••r·ate ci.1°ct1it; i'or r·elays BO and 
FO in c .. ise s•r P is not . oper·a teLl 1011g enough. 
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Relay OFl operated releases slow release 
OF2 relay which opens the ground from the 
STP relay contact to allow the BO and FO 
relays to operate. Relay BO opens the 
fundamental and relay FO operates relay FOl 
which operates relay F03 which in turn re­
leases relay F02. Relay F02 released re­
leases the counting relays and operates 
relay OF3. Relay OF3 operated looks to re­
lay OFl operated and closes ground from 
relay OFl operated thru relay F02 normal to 
operate relay OF2. Relay FO released re­
leases relay FOl which releases relay F03. 
Relay F03 released allows relay F02 to re­
operate. Relay F02 operated closes ground 
from relay OF2 operated to operate relay 0 
and start the release of the slow release 
OF2 relay. \>/hen relay OF2 is normal the 
shunt is removed from the BO and FO relays 
causing them to operate and open the funda­
mental. The distant office selector opera­
tion is the same as explained in paragraph 
11.08. Under this condition the test cir­
cuit will block with the OFL lamp flashing. 
When the DI~C-1 key in Fig. 1 is operated 
the STR relay will release releasing the 
other operated relays and cause the RS 
switch to return 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 thiB case the over­
flow check is made in the call indicator 
pulsing and steering circuit, Figure 5. 

11.10 Telltale, Distant Office 

The test circuit function 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. 

11.11 Trunk Test, Incoming Selector 
. . 

When the RS switch is on terminal 7, 
the RPl relay will operate from ground on 
the operated contacts of the STR relay, thru 
are 3 of the RS switch, thru operated con­
tacts of the RP relay{ normal contacts of 
the DOS relay (Fig. BJ to battery on the 
RPl relay winding. Relay RPl operated, (a) 
supplies ground for operating relay IG if 
one of the H numerical keys, 5, 6, 7, 8 or 9 
ar-e operated, (b) partly closes the "FT" lead, 
(c) closes in part circuits to the windings 
of relay FS, (d) closes in part circuits 
for operating the LO, LNO, ANO and IA relays 
and {e) closes circuit for operating relay 
F02 thru relays F03 and CK normal from 
ground on arc 1 terminal 7 of RS switch. 
The operation of relay F02, (a) completes 
the fundamental circuit traced from T of 

. the test Jack Fig. 1 thru VMl relay normal, 
•RSl key, TLKl relay normal, TSTl key oper­
ated, trunks comp keys operated. TL relay 
normal over· lead "FT" to Fig. 3 thru relay 
STl operated thru relay RPl operated thru 
re lays ANX, L~IO, CK . and LO normal t hru re -
lay F02 operated thru relays IA and FS 
normal thru resistance TG thru the DOS relay 

normal thru the TFV key thru either the TG 
or MTG relay thru the STl relay, "FR" lead 
to Fig. 1, TL relay normal trunk comp keys 
operated, TSTl r·elay operated, TLKl relay 
normal RSl key normal, VMl relay normal, to 
R of test Jack, (b) supplies a locking 
ground for the counting relays, and (c) 
energizes the RS switch magnet thru arc 4. 
Under this condition the TG or MTG relay 
operates depending upon the position of the 
TFV key. Relay~TG or Ml'G operated will 
operate relay TGl. Relay TGl operated will 
operate relays 0, BO and FO thru the OF 
relay normal. Relay FO operated operates 
relay FOl and F03 which releases the F02 
relay. The release of relay F02 will, {a) 
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 termi­
nal 8. 

11.12 Trunk Test, 24 Volt Incoming 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 require­
ment which prevents its operation on a trunk 
which has twenty-four volts on the trunk A. 
relay. This key also closes theenergency 
path to counting relays required on incom­
ings having short reverse battery periods. 

11.13 Brush Selection, Incoming RS Switch 
Term. 8 

With the RS switch on terminal 8 and 
the RPl relay operated a circuit is closed 
from ground on arc 1 of switch RS to oper­
ate relay FS on its secondary winding. Re­
lay FS operated, (a) shunts the non­
inductive winding of the OF relay around 
its primary winding to facilitate revertive 
pulsing, (b) transfers the ·fundamental from 
the TG resistance and relay, to the STP and 
OF relay circuit and (c) operates the F02 
relay thru the F03 relay normal. Relay F02 
operated, (a) closes ground to lock the 
counting relays, (b) completes the funda­
mental circuit for pulsing, (c) energizes 
the RS magnet thru arc 4 of the RS switch. 
The STP relay operates in this circuit in 
series with the incoming L relay panel in­
coming or the A relay on crossbar incoming 
trunks. After the trunk A relay operates 
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 count­
ing relays as the panel incoming selector 
make brush selection, or as the crossbar 
terminating sender registers the information. 
The operation of the BO relay opens the 
funuamental as an indication that sufficient 
pulses have been sent for the selection 
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desired e.:-id the FO ~elp_~, operated operates 
the FOl relay. Rela-,· 1,01 operated opera;:;es 
-che FOj relay: R8lay F'03 operated relel:l.s~s 
tr,e slo\v release F02 relay. Relay F02 · 
released alloi1s the· RS switch to step to 
terminal 9 and release~·the oper~tedcoLJ.rF­
ing relays. Rela:;, FO releasep. a.1.lo\ts the 
slow release FOI and F03relays to release. 

' . ' ·-

11.14 Group Selection, Incoming RS s.-,itcp 
Te:r·rri. 9 

When relay F03 is released from the 
previous operation, relay F02 wtll reoper­
ate, the RPl and FS r~lays being operated 
to close the f1.U1damental for incoming.group 
se lee tion. This se lee tion is iriad'e the s~e 
as incoming brush expept that terminal 9 '·. 
and the· contacts of the IG rela,y are.in­
cluded in_ the c:ount;~ circuit. The IG f~­
lay being operated or·nqrm?-1 depending UP.OP 
which key inthe hundres H numerical regis­
ter keys is operated:· ·The BO and FO relays 
operate as before op~ning the fundamehta1' ., 
and causing the FOl and F03 relays to oper­
ate and· relay F02 to rel~?-se which mov~s.' 
the RS . switch to tei•111lna.l 10. If the. 'l'FV 
key is operated relay~DF operates in paral­
lel with·the primary'wtndlng'of relay·FS. 
thru arc 1 a.nd the RP1 r~lay operated. Re­
lay FS hold? or reoper~tes under this coiJ.4+­
tion. · Rela.y DF closes a path tpru· the DF .. 
and DFl resistance. (25,500 ohms) acfotss··~he 
fundamental under control of the slow re­
lease F03 relay operated. This p~th·is 
necessary to dischqrge· the f'tind?-IJIE-rital cabie 
loop before .final brush selection a.nd must . 
be closed a minimum o.f" 5_0 milliseconds ... If 
it is desired to increa-se the incoming group 
selection puls1;?s by five, opera.te the" HF' · •· 
key. This key is operated only when·testin.g 
troubles on incoming trunks common to two·· 
off'ice units and a chl?-nllel check is required 
on the second unit. · · · · 

11.15 Brush Selection, Final-RS Switch 
Term. 10 

When the slow release F03 relay is 
again normal the·.rundamental disch~rge path 
is opened and rela.y iO? reoperates to · 
energize the RS switcfi-magnet and'clos~s 
the rundalhentA-1 for th,e _f"1nal crush selec­
tion. Final brush sel~ction is ~de the 
same· as incoming br1.113p-:Selecti_on except 
that terminal· 10 o.f · ~.c· 5 · o.f the RS swit_cll 
and the H numericql tggister keys from the 
counting relay circuit;· ·The counting relays 
and BO and FO operate; as explaiped be.for~ · ·· 
operating r~lays FOl. and JP, causing·rel~ 
F02 to re lease . an,d - . advan.t:~ the. RS swi tcp 
to terminal 11 . · · · · ·• · - · 

11.16 Tens Selection 
Term. 11 • 

Switch 
' 

On te11Ulnal 11 f1nal .tens selection is 
made. Relay FS holding c+rcuit is again 
tran,s.ferredto 1.t.s second;µ:y winding. Relay 
F02 reoperates to clos~ the fundamental an;d 

- - . . ... -

, 

, . ,.. . . . . , 

er,ergizes tr1e RS S¼1i tcr1 m&.,,r·," ·:.. The count-
, - la ·-"uit i·n t~l-R ""~F jr~'udas inc,_ re y ci~..... , .:i LJ •• ,ct ...... - -~ ;....., -!... • ....., 

terminal 11 arc 5 cif the R,S sv,i ·t-.r::r a:"ld the 
T tens row of numerical ::.~2giste:· 1-:ey. The 
release of r•elay F02, after 1;r"e :::oun'cing 
relay· function is complete, allo.,:::. the 
switch to advance to termir,al 1 :, . 

11.17 Units Selection Final-(RS, 
T . l? erm. 

Sv,i tch 

Relay F02.reoperates as soon as the 
slow release F03 relay is norma:... to start 
.final units selection. In this se~ection 
the counting relay circuit is tnru terminal 
21 of arc 5 RS switch and the U c1ni ts row 
of numerical register keys. At L}1e comple­
tion o.f the selection the ooeration o.f relay 
FO operates relay FOl and FQ3 .-,hich in turn 
releases relay F02 the same \as sta,:,cd for 
the other 13election. Relay :F02 released 
releases the counting relays and alloi,,rs the 
RS sw:J.tch to step to te1·111lna·l l_;i. 

11.18 Overflow or 
Selector RS 

Telltale, Incoming 
r Switch Term. v, 9 or 

. . 10 

During selections reve·rsed 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 operate. 
~he OF relay operated {a)·1ocks to ground on 
relay ES operated and operates the OFl relay 
thru relay IA the slow release OF2 relay, 
(b) operqtes relay IAl from ground thru re­
lay OF operated, (c} supplies a ground :Cor 
holding the RS switch, (d) closes in part 
the OFt interrupter to the OFL lamp and (e} 
supplies a ground relay F02 for operating and 
locking relay OF3. Relay IAl operates closes 
the Q co11nting relay to the STP relay con­
tact· causi.ng relay Oto operate 1.f STP relay 
is not operated long enough and closes a 
ground .from relay OF3 norz11al thru the TFV 
key operated .for operating the BO and FO 
relays. (This is for incomings havi~ only 
one position reverse battery periods.) The 
STP op~rated prevents the operation o.f relays 
BO ana·Fo. In case the STP relay was oper­
ated }ppg epough to operate relay O then its 
release· 'when the f.unoamental is opened at 
the s~i~ctor will ci."116w relays BO and FO to 
operat_~. On distant o.f.fice over.flow or tell­
tale the fundamental will not be opened, the 
release o.f the slow release OF2 relay, 
start~d by the operation o.f ;relay 0Fl will 
remove the shunt from the BO and FO relays 
allowing them to operate. Relay BO operated 
oprns the .fundamental. Relay FO _operated 
operates re~f3-Y FOl which in turn operates 
relay F03. Relay FO} operated w111 release 
the slow release relay·F02 which·causes relay 
QI\'~ to operate. The release o.f r.elay F02 
wl.1.l ~lso cause the counting relays to re­
lease. Relay OF3 operated, .(a) locks direct 
to relay OFl operated, .(b) closes ground to 
hold or reoperate the slow release OF2 relay, 
{c} trans.fers the .front contact o.f relay OF2 
.from the armature o.f relay STP to a make 
contact of relay F02, (d) opens th~ grol.U):d 

. . . ~ . . 
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from the armature of relay FO to prevent 
operating relay FOl on its next operation 
and (e) prepares a path to flash the OFl 
lamp. The release of relays FOl and F03 
cause relay F02 to reopcrate and close the 
fundamental as a trunk closure signal to 
the incoming attached. Relay F02 also closed 
ground from relay OF2 operated thru relay 
OF3 operated to the O relay operating it and 
releasing the slow release OF2 relay. (Min. 
200 milliseconds. ) Relay OF2 released opens 
the shu11t from the BO and FO relays allow.:. 
ing them to operate. Relay BO operated 
opens the fundamental. The circuit will 
block in this position with the OFL lamp 
flashing as an indicating signal. The 
operation of the DISC 1 key in Fig. 1 will 
cause the test circuit and incoming to re­
store to normal. 

11.19 Test L'Relay for False Operation on 
Cable Charge, Battery Cut-Off 
Incoming-RS Switch - Term. 13 

Since this test applies directly to 
the panel battery cut-off incoming trunk 
the call must be set up on the trunk 
directly and not thru a distant office. The 
test circuit is prepared as described in 
paragraph 11.01 with the DOS key normal and 
the PRE OPR L & A RYS key operated. When 
the busy test circuit functions and the 
trunk becomes idle the RS switch will 
advance to terminal 7. The call will then 
proceed as described in paragraph 11.11 to 
paragraph 11.17. When the RS switch reaches 
terminal 3 on a test call to a panel incom-

. ing selec·tor relay LR operates thru the RPl 
relay (held operated with the (PRE. OPER. A 
& L RYS) key operated) thru relay FOl 
normal. Relay LR o.perated locks to tbe same 
ground by passed around relay FOl and (a) 
opens the fundamental circuit, (b) closes 
the CK relay winding thru its continuity 
springs to the make contact on relay FOl 
thru relay FS normal, (c) closes in part a 
circuit thru the LNO resistance and ANO 
resistance (enough resistance should be keyed 
into the circuit to prevent a weak L relay 
from operating falsely on the check condi­
tion) for later use in checking for a false 
operation of the L relay in the incoming 
trunk, (d) closes a ground for locking 
relay CK, (e) closes ground thru relay CK 
normal to operate relay F02 which closes 
the counting relc>.y locking circuit, (f) 
closes ground to the armature of relay FOl 
for use in operating relay CK later, (g) 
closes the OFL interrupter thru the CK relay 
normal to the number 4 counting relay, for 
use in timing the test interval and (h) 
closes a supplementary 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 pre­
vent a false operation of relay CK due to 
the slow release of relay FOl after final 
units selection. Under this condition the 
fundamental being open in this circuit, the 
L relay of the panel incoming advance causing 
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the cable to be charged thru the L relay 
winding. The OFL interrupter operates 
counting relays, 4, 4 1

, 3, 3', 2, 2', 1, l', 
0, BO and FO. During this time interval the 
incoming and final selectors advance and the 
L relay in the incoming is connected to the 
fundamental for incoming switch to advance 
to trunk closure position falsely. · The 
operation of relay FO operates relay FOl. 
Relay FOl operates relay CK. Relay CK oper­
ated, (a) locks to relay LO, (b) closes the 
"FT" lead thru the winding of relay CH thru 
the LNO resistance thru the ANO resistance 
to the "FT" lead, (c) opens the OLF inter­
rupter circuit, (d) releases the.F02 relay 
and (e) closes a supplemez1tary ground over 
lead "STl" to the No. 5 Crossbar Interrupter 
Circuit, "ZS" option. Relay F02 reledsed, 
releases the counting relays including relay 
FO which starts the release of the slow re­
lease 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 falsely the current 
thru the winding of polar relay CH will· 
cause it to operate (Grd. Tip & Bat. Ring.). 
Relay CH operated closes the ground thru 
relay FOl operated to operate relay CK thru 
the ANO relay normal to the magnet of the RS 
switch causing it to energize. When the 
slow release FOl relay is released the RS 
switch will step to terminal 14. When the 
RS switch leaves terminal 13 relay LR re­
leases and releases relay CK. 

11.20 Incoming Selector, Nonoperate Test 
of L Relay, RS Switch Term. 14 

This test is made only when connected 
directly to the panel incoming. With the 
RS switch on terminal 14 ground from arc 1 
will operate the LNO relay thru the RPl re­
lay operated thru the FOl and CK relays 
normal. Relay LNO operated locks to the 
same ground by passed ground relays FOl and 
CK and, (a) closes ground thru relay CK 
normal to operate relay F02, (b) closes 
ground to the FOl relay for operating relay 
CK, (c) closes the FT lead thru relay STl 
separated 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·thru 
the winding of relay CH through the LNO 
resistances, thru LNO relay operated to the 
"FR" lead thru the STl re lay operated, ( d) 
closed ground forlocking the CK relay, (e) 
closed in part the circuit for operatir1f$ 
relay CK thru its continuity contacts, lf) 
closed the OFL interrupter thru the CK re­

,lay normal to number 3 counting relays and 
(g) closes a supplementary ground over lead 
STl to the No. 5 Crossbar Interrupter Cir­
cuit, "ZS" option. The L relay of the panel 
incoming selector is given a nonoperate 
test in its incoming advance position over 
the "FT" and "FR" lead bridge which includes 
the CH relay winding. The OFL interrupter 
operates nwnber 3 counting relay on its 
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first make pe~iod a~ter relay LNO operates 
and operates the prime rela~, on its first 
open period. The balance of· the counti11g 
re lays 2 to O a.r•e operated on subsequent 
interruptior1s of OFL interrupter. This 
time covers one seouence switch start in 
the incoming selector plus misc. other re­
lay times. Relay BO and FO are the last 
of the cour1ters to operate. Relay FO oper­
ates relay FOl. Relay FOl operated closes 
ground thru the LNO relay operated to the 
Cl, relay causing it to operate, and thru 
the CH relay if operated to the RS switch 
magnet causing it to energize. The CH 
polar relay will be operated if the L relay 
remained normal during the nonooerate test. 
(Grd. Tip and Bat. Ring of Trk.). If, 
however, the L relay had operated during the 
nonoperate current interval the incoming 
will be advanced to trunk closure position 
where the current thru the CH relay winding 
will be reversed causing it to remain 
normal. With the CH relay normal the path 
to energize the RS switch is open and the 
circuit blocks. Relay CK operated releases 
relay F02 and opens the OFL interrupter 
circuit. Prior to this test the proper L 
relay nonoperate compensating resistance 
keys should be operated to limit the current 
thru the L relay as 11ear as possible to its 
nonoperate test value. Key RICR-20000 is 
used to compensate for the repeating incom­
ing selector L relay nonoperate except w~ere 
the L relay is required to operate, in 
incoming advance position, in parallel with 
a noninductive shunt. In case tests are 
made of repeating incoming selectors using 
minimum trunk ·compensation, the L relay non- . 
operate test shall be omitted. 

11.21 Incoming Advance-RS Switch 
Term. 15 

When the RS switch reaches te1·111inal 
15 relay IA operates from ground on arc l 
thru th~ RPl relay operated. Relay IA 
operated, (a) connects ground thru relays 
F03 and CK normal to operate relay F02, (b) 
closes the FT lead thru relay RPl operated 
thru relays ANX, LNO, CK and LR normal thru 
relay F02 operated, AV relay noI'l11al thru 
tJ\e windings of relay STP AV relay no1•111al 
thru the BO relay norma~ thru relay FOl 
norinal thru the "PRI II and 1'TER II windings 

,of relay OF in parallel to FR lead thru re-
lay STl operated, (c) prepares the operate 
circuit of relay IAl, (d} supplies a lock 
1round for relay OF and {e) closes the 

Ter. 11 winding of OF relay in parallel with 
its 11PRI. 11 winding. The incoming L relay 
and the STP and OF relay operate in this 
reversed battery fundamental circuit. The 
operation of theincoming L relay causes the 
incoming to advance to the trunk closure 
position. Relay OF operated locks to relay 
IA operated and operates the IAl relay. 

.. 

• 

Relay IP,l operated closes t.r,e gr·ound. fr•~ri 
OF2 operated thr·u relay OF3 norme.l thr,J s:r-,e 
STP rela:v operc>.ted to the O countlr,g rela~,, 
and closes gr·ound f·rom relay OF3 11c,rmal thrl1 
the TFV key operated for operating the BO 
and FO relays if the STP"is not operated long 
enough ~o operate relay 0. This path is 
only needed on incoming trunks tl1at give a. 
short reverse battery period and is under 
control of the TFV key. The IAl relay has 
a sequence contact arrangement wl1ich insures 
that trie ground thru the STP relay ;1111 
close first. When relay STP releases due 
to the fundamental being opened at the in­
coming as it advances to trunk closure the 
shunt is removed from the BO and FO relays, 
allowing them to operate. Relay BO oper1s 
the fur1damental circuit and relay FO operated 
operates relay FOl and F03. Relay F03 oper­
ated releases relay F02. Relay F02,released 
holds the fundamental open, allov1s the RS 
switch which was energized when F02 operated 
to step to terminal 16. 

11.22 Test of A Relay for False Operation 
Battery Cut-Off Incoming. RS Switch· 
Term. 16 

This test is made only when the test 
circuit is connected directly .to this in­
coming. With the RS switch on terminal 16 
a ground is closed thru relay RPl held oper­
ated, thrµ relay FOl normal to operate relay 
ANO. Relay ANO operated, (a) locks to its 
operate ground by passing around relay FOl, 
(b) operates relay ANX (c) opens in part 
the O relays locking circuit leaving it 
under control of 8 relay, (d) closes ground 
from·relay F02 operated to the armature of 
relay CH, (d) closes the contact of relay 
CH to 9 counting relay and (e) opens the 
circuit between the contact of 8 1 and the 
armature of 7 1 relay. Relay ANX operated 
(a) closes ground thru the F03 and CK relay 
normal to operate relay F02, (b) closes the 
"FT" lead thru relay STl operated thru relay 
RPl operated thru the ANO resistances thru 
the LNO resistances thru the windings of 
relay CH to the ANO key. (The ANO key being 
normal th1.s circuit is not completed) (c) 
closes the winding circuit of 7 counting 
relay to the OFL interrupter and (d) trans­
fers the armature of relay FO from direct 
ground to ground thru the PRE. QPR. A & RYS. 
key operated. Under this ~ondition the OFL 
interrupter operates in sequence the 7, 6, 
5, 4, 3, 2, 1 and O sets of counting relays. 
This time covers the elevator return to 
normal of the final selector plus three 
sequence switch starts, one in.the final 
selector and two in the incoming selector . 
Relay FO operated, operates the FOl relay 
which in turn releases relay F02. Relay F02 
when operated energized the RS magnet thru 
arc 4 and closed the lock circuits of the 
counting relays. Relay F02 released, allows 
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the RS switch to step to terminal 17 and 
releases the counting relays. Relays ANO, 
ANX and RPl release as the RS switch leaves 
terrnlnal 16. In case of. a failure the :tn­
coming will be returned to normal falsely. 
When the TL relay in Fig. l operates and 
closes the circuit to the supervisory 
Fig. 4 the L relay of the incoming will be 
across the tip and ring lead and should not 
operate, thus the failure to receive super­
visory flashes will be an indication of 
failure. 

11.23 Circuit Restores to Normal 

Position 17 is a pass-by position 
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 
no1,11al or if the DOS and RPl keys are both 
operated. On terminal 20 ground thru arc 1 
operates relay AVc Relay AV operated, (a} 
locks to the STl relay operated, (b} changes 
the SDR lamp from 120 IPM flash to steady 
and (c} transfers the winding of relay STP 
from the funda.~ental to·ground and battery 
thru resistance AN. This is done· to con­
dition the STP relay for future use. Relay 
STP operated closed ground from relay OF2 
operated thru relay OF3 normal thru relays 
AV and FTl operated to the "AV" lead. 
Ground on the 11AV11 lead to Fig. l operates 
relay TL and causes it to transfer the 
fundamental to the supervisory Fig. 4 and 
opens the "ST" lead. The "ST" lead open 
releases relay STR. Relay ST released, 
releases STl relay 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 tl1e switch to return to 
normal by self-interruptions. 

11.24 Rapid Advance of RS Switch 

In case both the ANO and PRE. OPR. 
A & L RYS. ke:, s are norn1al when a test is 
made the RPl rela} will release on terminals 
13, 14 arid 16 and the RS S\vi tch wil·l be ad­
vanced thru terminals 13 and 14 by ground 
on the PRE. OPR. A & L RYS. key normal 
thru arc 6, thru terminal 16 by ground from 
key ANO norrnal tl1ru arc 6. 

11.25 Non-Operate Test of a Relay Crossbar 
or 24V Panel Incoming - Test Call to 
Busy Ljnen ~ RS Switch Term. 16 

This test is made with the test cir­
cuit connected dlr·ectly to the incoming 
whose A relay is to be tested. Set the 
TH, H, T and U numerical register keys to 

. select a bus:v line. The ANO key will be 
• operated in making. this test. After se­

lections are completed, the RS switch ad­
vances to terminal 13. Ground from the 
PRE. OPR. A & L RYS. key normal thru arc 
6 or RS switch advances the RS switch to 
tex,ninal 15 where incoming advance is made 
the same as explained in paragraph 11.21 
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which causes the switch to step to terin!nal 
16. On terminal 16 relay RPl is held thru 
the ANO key and RP relay operated. Under 
this condition ground from arc 1 operates 
the ANO relay thru the RPl relay op~rated 
when relay FOl is normal. Relay ANO op­
erated, (a) locks to its operate groun~ 
by passed around relay FOl, (b) operates 
relay ANX, (c} opens in part the O relay's 
locking circuit lea•,ring 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 count­
ing relay winding and (f) opens the circuit 
between 7 relay and 8 1 relay. Relay ANX 
operated, (a) closes the fundamental as 
follows "FT" lead thru ST-1 relay operated 
thru the RPl relay operated thru relay ANX 
operated thru the A relay non-operate re­
sistance thru relay ANX thru the L relay 
non-operate resistance thru the winding 
of relay CH thru the ANO key operated thru 
the ANX relay operated thru the STl relay 
operated to the "FR" lead, (b) closes the 
winding of 7 relay to the OFL interrupter, 
(c) closes a ground to relay F03 for op­
erating relay F02 thru relay CK normal and 
(d) transfers the circuit on the armature 
of relay FO from ground to the make con­
tact of relay 9 thru the PRE. OPR. A & L 
RYS. Under this condition the CH relay 
operates in series with the trW1k Ar~-
lay and the A relay non-operate resistance, 
causes the 9 counting relay to operate and 
closes ground from relay F02 operated thru 
relay ANX operated thru OF3 normal to the 
armature of relay FO. This arrangement 
checks on the operation of the C}{ and 9 
relays. The OFL interrupter will cause the 
1, 6, 5, 4, 3, 2, 1 and O counting relays 
to operate in sequence. The FO relay 
operated operates relays FOl and F03 which 
releases relay F02. Relay i,~02 when op­
erated energized the RS switcr1 magnet thru 
arc 4 and closed the lock circuits of the 

' counting relays. Relay F02 released allows 
the RS switch to step to terminal 17 and 
releases tlie counting and the FOl relay. 
Relays ANO, ANX and RPl release as the RS 
switch leaves terminal 16. If the A relay 
in the ir1coming trunk should ope1·a te on its 
non-operate test current during the counting 
interval, the incoming circuit will advance 
and close the busy line signal to tl1e test 
circuit. Tl1e busy line signal will cause 
interrupted reversed battery to be con­
nected to the CH relay causjr1g it to release 
and reoperate. Relay CH operated causes 
tlie 9 counting relay to o_i:ierate. The re­
lease of relay CH will allow the shtmted 
9' relay to operate arid the next reoperation 
of relay CH will operate relay 8. Relay 8 
operated opens the operating circuit of 
relays BO and FO thllS prevec1ting the op­
eration of relay FOl. Unde1· this co11dition 

. the circuit will block. Trie time counted 
in this case is based on a busy· line number 
on which the 111comir1g selector does not 
have to wait on a pickup interrupter before 
advancing to the l'inging position.· 

• 
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11.26 Advance for P. c. I. Thru Distant 
Office, Figs.Band D with ZI Option 

The RS switch in this case is ad­
vanced from ter.tnlnals 7 to ter111lnals 12 and 
15 by ground thru the RP relay nor111al thru 
arc 6 and thru terminals 13, 14 and 16 by 
ground thru keys ANO and PRE. OPR. A&L RYS. 
normal. When the RS switch reaches te1111lnal 
17 ground from arc 3 thru the DOS class 
key operated is closed to the "CIG" lead to 
the call indicator pulsing Figure 5, to 
operate the CI relay when either the PCID 
or PCIT class keys are operated. 

12. TESTING P. C. I. TRUNKS, FIG. 5 AND 
"ZG II OPTION 

12.1 freparation 

Calls may be made to panel call in­
dicator te11nlnations as follows: -

(a) Four or five digits, panel call in-
dicator 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 register 
key depressed~ 

(b) Two digits revertive pulsing thru 
distant office, consisting 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 in­
dicator 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 TAN, T, TAN, H, TH, H, T and U for 
six digits and with the STA digit for 
seventh digit. The_PCIT key is operated 
in addition to the register keys depressed. 

(d) Seven or eight digits PCI pulsing 
thru Sender Tandem or Tandem PCI 

trunks. The seven digits would consist 
of the TANH, TANT, TAN-U, TH, H, T and 

· U with the STA key depressed for seven 
digits. The PCIT key would be operated 
in addition to the register keys depressed. 

The trunk compensation keys are op­
erated in addition to the register keys 
and either the PCID or PCIT keys as· 
described above. The trunk test Jack is 
then patched to the test circuit test 
Jack, the TSTl key operated and the busy 
test is made as described in paragraphs 

-
• 

6.01 and 6.02. 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 transfers one contact on Keys 3, 
5, or 7 of the "TH" row and one contact 
on Keys 6, 7 or 8 of the "H" row from 
use in revertive pulse tests to use in 
PCI tests. The transferred contact is 
thereby made available for use in closing 
a circuit to operate relay PR in the PCI 
pulse periods required by the Key de­
pressed. When the PCI pulsing feature 
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 options are 
wired. When 5°digits PCI direct is 
required and 2 digits for PCI tandem the 
V, Y and X options are wired. The op­
eration of the PCID relay operate& relay 
RPCI, Fig. D, and will cause the CI 
switch to advance to te11nlnal 7 if it is 
not already on ter.tninal 7. The operation 
of the PC·IT relay for three digit tandem 
will advance the CI switch to position 1. 
The operation of the PCIT r·elay for two 
digit tandem will advance the CI switch 
to terminal 3. This gives the CI switch 
three different start positions 1, 3 and 
7. When the busy test circuit has 
functioned and the trunk is idle the 
ground on the ST lead from Fig. 1 to Fig. 
3,_ to Fig. D, will operate the STR relay 
in Fig. 3. The operation of the STR re­
lay in Fig. 3 will close ground thru the 
RPl relay and DOS keys normal if Fig. B 
is used, over CIG lead from Fig" A or B 
thru _the PCID or PCIT relay operated thru 
arc 6 of CI switch to the winding of re­
lay CI causing the CI relay to operate. 

-
12.02 Panel Call Indicator Direct Trunks 

Class Key PCID Operated 

The operation of relay CI explaj_ned 
above also, (a) opens the return to normal 
ground for switch CI, (b) closes ground for 
locking relay CI and for operating relay 
CG2 thru relay CGl for later use, (c) closes 
the fundamental tip thru relays OFZ and OFY 
nori11al thru the windings of relays CG and 
OFC thru relay Cil normal to the "FR" lead, 
(d) closes ground thru relay OFC normal to 
operate relay Cil when relay CGl operates, 
(e) closes ground thru relay SP normal to 
cause the PGC relay to operate towards its 
back contact and (f) closes the PGl relay 
to the back contact of relay PGC. Relay 
PGC is carried to this contact for test 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 circuit and relay CG 
operates the slow release CGl relay. Relay 
CGl operated, operates the CG2 relay from 
ground on relay CI operated. Relay CG2 
operated, (a) prepares the circuit for 
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holding the CG relay in the fundamental cir­
cuit after relay Cil is operated, (b) closes 
ground from relay CI operated thru relay 
OFC no1·111al to operate Cil relay, (c} connects 
the SDR lamp to the SDR interrupter, Figure 
l, (d) closed a holding circuit for relay 
CGl thru rela~ OFX nor111al to the Gil relay 
nori11al and (e) opened the operate circuit 
of relay SP. Relay Cil operated, (a) locks 
to relay CI operated, (b) prepares relay 
PGC for pulsing, causing it to operate 
relay PGl thru the P03 and FPl relay normal, 
(c) supplies ground for locking relays 
PG2 and PG3 and ground to the ar111ature of 
relay PGC. This ground 1s used for operat­
ing relay SP when CO2 relay releases, (d) 
closes ground to the brushes of arcs land 
2 of the CI switch for use in operating the 
PR, PT, 1-2 and 3-4 relays thru the register 
keys which were previously operated, (e) 
transfers th~ fundamental leads on a con­
tinuity basis to hold the CG relay circuit 
closed thru relay CO2 operated, (f) trans­
fers the hold circuit of slow release re­
lay COl on a continuity basis from its 
break contact thru the SP and P02 relays 
nor111al, and (g} closes the operate circuit 
of relay PG2 to the PGl relay. Relay PGl 
operated operates relay PG2. This circuit 
waits for the call indicator pulsing loop 
to be substituted for the trunk A relay 
bnttery and ground-in the PGl trunk. When 
the fundamental leads of the trunks are 
connected to the control circuit the bat­
tery and ground thru the trunk (A} relay 
1s removed and the PGl control circuit 
bridge relays are substituted. Under this 
condition.the CG relay releases and if the 
P02 relay is operated at this time relays 
CGl will also be released. Relay CGl re­
leased releases relay CO2. Relay CO2 re­
leased, (a} transfe!'s the "FT'' and "FR" 
leads from the trunk test relay CG circuit 
to the pulsing circuit thru relay FP nor­
mal (b) opens the Cil relay operate circuit, 
and (c} operate the SP relay to ground on 
relay Cil operated. Relay SP is the pulse 
start relay and causes the pulsing relays 
PB, POl, PG2 and P03 to function to send 
out the call indicator pulses over the 
fundamental leads to the PCI control circuit 
in the distant office. Relay SP operated 
also, (a} supplies ground for energizing 
the CI switch thru the PGl and FPl relays 
no1111al, {b} closes ground from relay Cil 
operated thru the POl relay operated to 
operate relay GR and (c} closes in part 
the circuit to operate the AV relay, figure 
3 "S" wiring. Before relay SP operates the 
relays in the pulsing circuit are as 
follows: Relays PGl, GR and Po2·are op­
erated, relays PG, PG3, PT and PR are 
nOI'!Jlal. 

12.03 Pulse Timing 

When relay CI operates it causes relay 
POC to operate to its back contact. The 
operation of relay SP connects the front 

Page_28 

contact of relay POC to the BC resistance 
to battery and to the negative side of 
primary 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 operate towards its back contact. 
Under this condition ground from relay 
Cil operated shunts battery thru resistance 
BH and starts to operate relay PGC or the 
primary winding, at the same time the E 
condenser discharges thru the secondary 
winding of relay PG to cause it to be slow 
operate. Under this condition the current 
thru the primary winding of relay PG is 
tending to operate it while the condenser 
discharge current thru its secondary wind­
ing tends to hold it on its back contact. 
When condenser Eis discharged to the point 
where the current thru the secondary wind~ 
ing is low enough relay POC will operate. on 
its primary winding. As soon as relay PGC 
is operated ground from Cil rel~y is con­
nected to shunt resistance BC to reverse 
the current in its primary winding. This 
starts the release cycle of the POC relay. 
Relay PGl releases when relay PGC operates. 
The retarding of the operate and release ot 
relay PGC due to the condenser current 
gives the proper pulse timing. Relays PGC 
and PGl will continue to operate and .release 
as long as the Cil and SP relays are op­
erated. 

12.04 Pulse Counting and Steering 

The PGl relay operated operates the 
PG2 relay thru relay Cil operated. Relay 
PGl operated and relay CG2 nori11al starts 
the first pulse out over the fundamental. 
The first pulse period, with the CI. switch 
on t~1111lnal 7, may be open or it ma¥, be a 
light positive pulse, ground on "FR' lead 
and high resistance battery on the 11GT11 

lead, depending upon the stations register 
key operated. Ground from the Cil relay 
operated is supplied to the brushes of arcs 
l and 2 of the CI switch, thru te11ninal 7 
of each arc to the stations register key. 
In case the key depressed is a code requir­
ing a positive pulse in first period a 
circuit will be closed by the key from 
ground thru ter1ninal 7 to operate relay PT. 
Relays PT and PR may also be operated as a 
result of relay 1-2 being operated by the 
station key and when operated in this way 
the PT relay is operated in the first pulse 
period and the PR relay in the second pulse 
period thus causing a positive pulse to be 
sent in the first period and a heavy negative 
pulse in the second period. The first pulse 
is ended when relay POl is released as a 
result of the PGC relay operating. The 
release of relay PGl starts the second pulse 
period of the stations digit and energizes 
the CI switch magnet. The second pulse 
period, as shown by the pulsing chart on the 
drawing, can either be a light or a heavy 
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negative pulse, i.e., battery on the ''FR'' 
lead and ground on the 11FT11 lead and, 
depends upon which station key is operated •. 
The PR relay is always operated when a 
heavy negative is to be sent. When relay 

-PGC releases the next t~e, relay PQJ,. 
operates and CI switch steps. ~~ te-z'i11-1nalJ:t 
are strapped stagger fashion on the CI 
switch so that if one of the control relays 
PT, 1-2 or 3-4 are operated, for use in the 
pulse period which obtains when the switch 
steps they will remain operated thru the 
bridging brushes and teI'Ulihals. Relay PR 
however, is carried thru arcs 4 and 5 in 
such a way that the PR can only operate on 
the even tenrtinals if relay PG2 is noz1na1 
and on the odd tez111lnals if PG2 relay; is 
operated. This arrangement is to prevent 
the possibility of a false heavy negative 
pulse at the time the CI switch is- $Bmpling 
the digit ahead. The third pulse period 
starts when the PGl relay operates and may 
be an open or a light positive pulse as in 
the first pulse period. The CI switch 
will step to terminal 8 keeping closed the 
circuit to the PT relay if it is operated. 
At the end of the third period relay PGC 
operates and releases relay PGl for the 
fourth pulse period, and to energize the 
Cl magnet. The.fourth pulse period may 
send a light or a heavy negative pulse the 
same as ~eriod two. At th~ end of the 
fourth period relay PGl is again operated 
allowing the CI switch to step to te11Ulnal 
9 for the first pulse period of the 
thousands digit. Each digit has four pulse 
periods and the CI switch steps at the 
beginning of the first and third pulse 
periods except the first period of the 
first digit in a train or pulses. 

12.05 Heavy Positive Pulse, 11S 11 Option 

When the last pulse of the pulse 
chain is sent the CI switch steps to 
tez'lllinal 17 where· ground from relay Cll 
operated thru, the brush of arc l CI switch 
1s closed to Q_\)erated relay FPl. Relay 
PFl operated, a locks 1to relay SP ope:rated, 
b opens the high resistance battery us,e,d · 
for light negative pulses, c opens the Ql 
magnet energizing path, and d closes the 
ground thru bac~ contact of relay PUl 
used to step the CI s~1tch, to the winding 
of relay FP. The PGl re 4ay operate~ to 
allow the CI switch tQ l!lt,ep to ter1olnal 
17 and is operated dUF~ a pulse perio.<i to 
give an open pulse befo~ relay FP is op­
erated. At the end of this period relay. 
PGl releases causing re1ar ff to operate. 
Relay FP operatedJ a opens t~ circuit 
to relay PGl, b cloQes the ''\'!''' lead 
to the low resist~nce battePJ c closes 
the "FR 11 

· lead to g:round on Niay PGl nor·n,al, 
and d closes in part a path to operate re­
lay AV over lead ''AV"· in the revertive puls­
ing, figure 3. At the end of the pulse 
period relay PG2 _is_ .released closing g;rounq 
from relay Cil operated,.ttµm. relay·sp op­
erated th_ru the FP reiay operated over 

, 

the "AV" lead to operate relay AV in 
figure 3. Relay AV operated in the revertive 
pul:sing figure 3, w!ll function to cause 
ground to be closed to the "AV'' lead to the 
TL relay of the connector figure 1 causing 
it to operate. The operation of the control 
TL relay causes the STR relay in the re­
vertive pulsing figure 3 to re.lease and 
transfers the fundamental leads to the -
supervisory figure 4. The release of relay 
STR, a opens the operate circuit of relay 
C~ causing it to release and b releases 
relay Cil, C closes ground to the brush 
of arc 3 CI switch to cause it to return to 
~osition 7. The transfer of the ''FT" a,nd 
· FR II leads t1::rminate the heavy l)_ositJ.ve 
pulse. Relays CI andCilreleased restoxe 
the pulsing circuit to nor,uaJ. Relay Cil 
also a releases relay SP, b opens the cir­
cuit thru arcs 1 and 2 of the CI switch 
used to operate relays PR, PT, 1-2 and 3-4, 
c opens the operate circuit of the PG2 and' 
PG3'relays, and, d removes grounds from the 
"AV" +.ea.d. Relay SP releas_ed, releases · 
relay F~l.and completes restoring the puls-
ing circuit to noz111al. . . . 

12-.o6 No Heavy Posi,tive Pulse, 11R11 Optiop 

In this case relay FPl operates to 
close the ground which i~ used to operate 
the FP relay to the w.inding of relay AV· 
over lead "AV" 1p, figure 3. · On the release 

. of relay PGl, the CI switch steps toter­
minal 17 and closes the circuit to operate 
the AV relay. Relay AV locks ·and.cai.ll;les 
the circuit to restore to noz-o,al as ex-. ' ' . 

plaUJ,ed i:l,bove in paragraph 12.05 •. 

12.07 PC.I Tandem -or Sender Tandem Trunks -
C],ass Key PCIT Operated 

In this case the operation or tpe . 
PCIT cl~ss key will operate the PCIT relay 
which wi~l cause the CI switch to step to 
tez1uinal l, for three tandem digits or to 
terminal 3 for·t)io tandem digits. This 
circuit \s traced from ground on relay CI 
nor,ual ~:p.ru arc 3 brus:11 and teI'Illlnal 7 
thru t@ PQIT relay thru the £I switch 
interru~~er contact to the magnet, causing 
it to s~,J>. off texmJ,.qal 7 which is the · . 
direi:t c§ll indicator start position to . 
tez-mlnl,ll l with Z wiring or tei'illlnal 3 with 
Y wiri.Qg. On tandem calls three extra sets 
of pul;ie~ •. the tandem hundreq~- TAN H, · 
tandem t;ens TANT, and the tandem units 
TAN U, may be sent before the pulses for 
the DllIDP.r1cal digits. The Circuit advances 
a.pg :rel.ease~ ~he sap!e as eXJ>laineg ~bove 
.fo:r, qirect c11;ll indicator. In a ~\tf6 digit 
a~~~ where three digits are ~sed fpr tandem 

• • • 

oper-~tion, the key set up o~ tand~~ keys 
sh~~+d correspond to the digits tH~t are 
seqt p~t by the subscriber's sender to the 
tandem call indicator and sender tandem· 
offices. 
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12.08 Discharge of Cable Between Pulses 

At the beginning of the first and 
third pulse periods if a positive pulse 
is not to be sent• PT relay no1111al • ground 
is connected to the "FT" lead from relay 
GR no1111al thru relay FT nor-11,al. This · 
ground is maintained until relays PGl and 
GR operate which they do in cascade at the 
end of the second and fourth pulse periods 
Rela;i PGl in operating closes ground to 
the "FR" lead and the combination of the 
GR no1111d.l i:iround on the "FT" lead and the 
ground on 'FR" when relay PGl operates 
gives a ground period on both sides of the 
fundamental which will discharge the cable 
and thus prevent a false operation of the 
SN+ relay in the call indicator control 
circuit. This ground period occurs from 
the time springs lT and 2T or lB and 2B 
of relay PGl make contact until 1 and 2T 
of relay GR are opened. 

12.09 PCI Overflow Test Thru Distant Office 
• 

Relay CI will operate in this case· 
trom ground on arc 3 of the RS switch in 
the revertive pulsing figure 3, thru the 
DOS key, over lead "CIG". Relays CG and 
OPC will operate in series in this case as 
the battery will be reversed. Relays CGl 
and CG2 will also operate as on a regular 
call indicator trunk test but relay OFC 
being operated opens the operate ground 
for relay Cil. This prevents the CI pulsing 
circuit from starting. Relay OFC in op­
erating locks to the CI relay operated 
·and operates relay OFX thru relay Cil normal. 
Relay OFX operated, a locks to the CI relay 
operated thru relay OFC operated, b closes 
ground thru relays OFX normal to start 
the "P. C. I." impulser, c closes the PG2 and 
PG3 relay operate path, d short circuits 
·the CG relay winding to reduce the re­
sistance of the circuit to insure operating 
the distant office poiar relay and e closes 
the windings of relays OFY and OFZ to 
te111,ina1s· 9 and 11 respectively of arc 6 · CI 
selector. Under this condition the conden­
ser timed interrupter functions to operate 
and release the PGC and PGl relays which 
steps the CI switch to ten1,inal 9 where 
relay OFY operates to open the fundamental 
to allow the distant office polar relay 
and associated relays to release. The 
impulser continues to step the CI switch 
and the OFY relay releases when the brush 
leaves terminal 9 to .close the fundamental 
for trunk closure. When the CI switch 
reaches terminal 11 relay OFZ is operated 

. thru relay OFX operated. Relay·OFZ operated 
• again opens the fundamental, stops the · 

impulser and lights the OFL lamp as an 
indication of an overflow or Telltale of the 
.two-wire office selector. When the dis­
connect key in the connector Fig. l is 
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operated the circuit will function t.o re­
lease the CI relay which in turn will re­
lease -the OFC • OFX and OFY relays and cause 
the CI switch to return to its normal 
position 1, 3, or 7. 

12.10 Pulsing Numbers Over 10,000 

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

12.11 Misc. Conditions 

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

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

:Jack PGC ls provided for making cur­
rent· flow tests and per cent make break 
tests of the PGC relay. 

• 

13. TESTING MULTI-FREQUENCY PULSING TRUNKS 

13;01 WINK Start Pulsing Signal 
A WINK start pulsing signal is given 

when a trunk is seized with ON HOOK called 
subscriber supervision. The polarity of the 
trunk is changed to OFF HOOK supervision when· 
the sender is seized and changed back to 
ON HOOK supervisi--on when the sender is ready 
to receive impulses. 

The WINK type of pulsing signal is 
also used in a number of cases by trunks 
working with an originating sender that is 
arranged to receive a DET,AY DIAL pulse start 
signal. In these cases the originating 
sender introduces a time delay sufficient 
for the ON HOOK trunk supervisory signal 
to travel to the distant end of the trunk 
and to return before the sender recognizes 
the trunk. This test circuit, however 
checks the nor1nal ON HOOK polarity of the 
trunk as well as the stop dial receiver 
OFF HOOK polarity-of the trunk imposed while 
it is looking for a sender and ·continuing. · 
until the sender ls ready to receive pulses. 
This signal is functionally the same as 
the WINK start pulsing signal except that 
the OFF HOOK signal is given by the No. 4A 
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Intertoll or Tandem Incoming Trunk Circuit 
and is of a slightly longer duration than 
that of the WINK signal described above, 
The OFF HOOK signal is changed to ON HOOK 
supervision w.hen a sender is seized a11d 
ready to receive impulses. The preparation 
of this circuit for testing trunks that 
give this type or signal is the same as 
hereinafter described for th€ WINK start 
pulsing signal. 

:1.3.011 Preparation 

13.012 Two-Wire Trunk 

The number to be called is depressed 
on the Register Keys in Fig. 2. Operate 
the TRUNK COMP RES Okey in Fig. 1. The 
required A RY OPR COMP RES keys in Fig. 4 
are operated to compensate up to the oper­
ate value of the trunk A relay. Operate 
the MF and TST keys. The test circuit test 
jack is then patched to the trunk test jack, 
and the busy test is made as described in 
paragraphs 6.01 ·and 6.02. When tl1e busy 
test circuit has functioned and the trunk 

• 
is idle a ground is put on the ST lead to 
Figs. 3, 5, 7, and D. When the MF ke;;. was 
operated relay MI<' operated. When the MF 
relay operates i.t (a) opens the "T2'' and 
"R211 leads to the telephone circuit, (b) 
places 1200 ohms in parallel with the input 
side of the TST repeating coil across the 
''PT'' and "PR" leads from the MF c·2rrent 
supply, (c) closes thru in part the operate 
path of the RO. relay in Fig. 4, and (d) op­
erates the MFl relay. The MFl relay oper~ 
ated, (a) connects the MF resistance network 
to the pulse generator in Fig. 6, (b) re­
moves the 600 ohm ground from the MF conden­
ser and connects the MF condenser in paraJJeJ 
with the PG condenser for MF pulsing, (c) 
closes thru the PGA relay operate path to 
the P relay in Fig. 6 for pulsing, (d) 
closes the. ST lead path to operate tl1e PON 
relay in Fig. 8, and (e) closes thru the 
path to operate the TL relay in Fig. l when 
the PON relay operates. The TL relay. oper­
ated closes thru the tip ar.d ring from the 
test jack to the supervisory relays. The 
DPL -GO key normal arranges the supervisory 
relays to check for a WINK start pulsing 
signal. When the PON r·elay in Fig. 8 oper­
ated it, (a) closed a ~round to operate the 
TL relay in Fig. 1, (b) ci:Perated the FDP re­
lay in Fig. l to remove the momentary open 
check feature during pulsing, c - closed a 
ground to the pulse generator to close.its 
4 and 7.contacts (PG relay in Fig. 6), d -
closed a ground to the MF resistance network 
for MF pulsing, e - closed a ground to oper­
ate the FDS relay, f - closed a locking 
ground for the RO relay in Fig. 4, g -
closed a ground to lock the SU~l and RB re­
lays in Fig. 4, h - closed a•ground to the 
contacts of the P relay in Fig. 6 for oper­
ating the PGA relay during pulsir1g, J. -
provides a ground to lock the SG relay in 
Fig. 6. The FDS relay operated, a - removes 
the short circuit from around the 2700 ohm 

···-

MF network resistance to increase the t1;.w 
of the KP pulse, b - opens the operat.e path 
of the RO relay, c - closes thru its lock­
ing ground to a path to operate the next 
stee:ring relay whose register key is oper­
ated, d - operates the FDSl relay in Fig. 9, 
e - closes thru a path to start the pulse 
generator for delayed closure tirtle when 
automatic dial pulsing is provided. 

13.013 Four-Wire Trunks 

The number to be calletl is depressed 
on the register keys in Fig. 2. Operate 
the TRUNK COMP RES Okey. The operation of 
the TRUNK CO!v'!P RES key will close the tip 
and ring leads between Figs. 1 and 17 and 
thereby satisfy the test circuit, but this 
key is chosen to check the continuity of 
all of the trunk compensation resistors in 
the test set. Operate the MF and MF4W or 
EM4W keys. The operation of A RY OPR COMP 
.RES key is not required since the tip and 
ring leads are closed through the normal 
contacts of these keys. The DPL key is 
non11al if a WINK start pulsing signal is 
expected. The test circuit test jacks, 
T and Rare patched to the trunk test jacks 
and the TST'l key is operated. For four­
wire MF pulsing trunks, REV BAT SUPV, the 
operation of key MF4W operated relay MF4W 
which closes the sleeve "S'' lead of the 
trunk through 1·or busy test. Relay MF4W 
closes battery and ground to light lamps 
Tl, T, Rl, and R to indicate that relays 
'l'Tl, TT, TRl, and TR respectively, are nor­
mal. Key r-IF operated relay MF and key TSTl 
operates relay TSTl. When t·he ttunk is 
idle and the busy test circuit has func­
tioned it will close ground to lead "ST'' 
operating relay CI4W to cut in the four~ 
wire trunk. Leads "Tl" and ''T" are. con­
nected thr·ough the windings of polarized 
relays :provided for testine; leads "Tl" (re­
lay TTl} and "T'' (relay Tl'}. These two 
polarized relays are connected in series and 
in reverse polarity. Likewise leads "Rllt 
a:nd "R'' are connected through polarized re­
lays provided for testing leads "Rl" (relay 
TRl) and 11R" (relay TR). These relays are 
also connected in series and in reverse 
polarity, thus enabling the test circuit to 
make a test of leads "Tl", "T" and "Rl" and 
"R'' for continuity, polarity and cross with 
battery or ground. 

Assume the trunk is free from trouble 
and is poled to give a WINK start pulsing 
signal. Under this assumption relays TTl 
and TRl will operate when relay CI4W oper­
ates and extinguish lamps Tl and Rl, Lamps 
T and R will remain lighted. Battery and 
ground of the same polarity as the trunk 
circuit battery and ground is closed by the 
operation of relays TTl and TRl to cause 

- relay SU (Fig. 4) to operate. If the trunk 
conductors are reversed, relays TT and TR 
'will operate and operate relay SUR (Fig. 4) 
.which, in turn, will operate relay RO. The 
·operation of relay RO closes ground through 
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interrupter OFL to lamp OFL to give a flash­
ing visual signal as an indication that the 
trunk is reversed, If the trunk is open 
lamps Tl, T, Rl and R will remain lighted. 
If the trunk is crossed with battery or 
ground the location of the cross will con­
trol the visual signals received. 

. 

If we assume the trunk is free from 
trouble and is poled to give a DELAY DIAL 
start pulsing signal relays TT and TR will 
operate and extinguish lamps T and R. Lamps 
Tl and Rl will remain lighted. Although 
battery and ground of the same polarity as 
the trunk battery and ground is closed by 
the operation of relays TT and TR, this 
polarity is reversed by key RSl (which is 
operated when the DELAY DIAL start pulsing 
signal is expected) to cause the test cir­
cuit to function as described above for the 
WINK start pulsing signal. In other re­
spects the circuit operates as described 
above under Paragraph 13,012 for two-wire 
trunks. 

For four-wire MF Pulsing E&M lead 
signaling trunks, the operation of key EM4W 
operates relay EM4W when the busy test is 
completed and the ST lead from Fig. 12 has 
been grounded. Relay EM4W operates relays 
EMX and EMXl to prepare for the cut-in of 
the leads from the trunk. Relays EMX and 
Emel are arranged to furnish a standing test 
on the trunk leads so that if they become 
crossed to battery or gro,1nd an ala11n is 
sounded by relay AL. The operation of re­
lays EMX and EMXl removes the AL relay from 
the trunk leads in preparation for testing. 
In addition, relay EMXl operates slow re­
lease relay ALG which is provided to per­
fo11n the following function: to allow time 
at the disconnection of the test call for 
stabilization of cable capacitance potential 
on the leads thus preventing false operation 
of the ala1111 relay.. When relay EMX operates 
it grounds lead RA to Fig. l which connects 
to the ring of the test jack T- and thence 
to the ring of the trunk test jack to oper­
ate the test cut-in relay in the trunk. The 
EM4W key also prepares a potentiometer ar­
rangementto provide -24 volts for the TT 
and TTl relays so that they may detect the 
presence of either -48 battery or ground.on 
the M lead. In other respects, the circuit 
operates as described_in Paragraph 13,012 
for two wire trunks. The TON, RON, Tl 0~ 
and Rl OFF lamps are lighted by the opera­
tion of relay EMX and function to indicate 
the condition of the trunk. Thus if the 
trunk is idle and a.vailable for testing, the 
TON lamp will remain lighted to indicate 
the outgoing trunk is ON-Hook because the 
TTl relay operates to ground on the MD lead 

. extinguishing the Tl OFF 'lamp; and the R ON 
lamp will be lighted as long as the incoming 
trunk remains ON-Hook. Relay EL will follow 
the supervision of the distant incoming 
trunk and function the RON and r.1 OFF lamps 
accordingly. Provision is made 1·or checking 
the drop side of the E&M leads; the trunk 
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can be seized via the Automatic Test Cir­
cuit and then this test circuit can over­
ride the busy condition and get access to 
the trunk. In this case, the TT and TTl 
relays would find battery on the M lead to 
light the Tl OFF lamp (off-hook). Opera­
tion of the EM key puts ground on the E 
lead (drop side) allowing a check on the 
signaling between the AOTCT and the O.G.T. 
TST circuits. 

13.014 Trunk Polarity Test 

When the TL relay in Fig. l operates 
it closes thru the tip and ring from the 
test jack for two-wire trunks as follows -
tip of the test jack, thru the VMl relay 
nor'!nal, thru the RSl key no1111al, thru the 
TLKl relay no1'!11al, thru TSTl relay operated, 
thru the TRUNK COMP RES keys operated, thru 
the TL relay operated, thru the FDP relay 
operated, DP relay normal (Fig, 10) thru 
the R± relay normal, thru the TST repeat 
coil 4 over T lead to supervisory test fig­
ure , thru the A RY OPR COMP RES keys thru 
the SU and SUR relays polar supervisory 
relays, over the R lead to Fig. 1, thru the 
TST repeat coil, thru the R± relay normal, 
thru the FDP relay operated, thru the TL 
relay operated, thru TRUNK COMP RES keys 
operated, thru the TSTl relay operated, 
thru the TLKl relay no1·111al, thru the RSl 
,key normal, thru the VMl relay normal, to 
the ring of the test jack. This path is 
traced the same for four-wire trunks except 
that test jack Tl is not used. For four­
wire REV BAT trunks the operation of relay 
CI4W closes the test circuit thru to the 
test T and R jacks which are patched to 
Jacks T and Ron the test and make busy 
frame and the TT, TTl, TR, and TRl relays 
repeat the reversals to the SU and SUR re­
lays. For four-wire E&M lead trunks the 
path is traced the same except that the tip 
and ring leads are run thru the EM4W relay 
operated thru the' A&B coils Fig. 17 to the 
A relay. This relay is furnished to con­
vert the E&M lead signaling to reverse bat­
tery supervision. Relay EL follows the E 
lead closures of ground and acts to reverse 
the battery and ground functioning the SU 
and SUR relays. 

The ~olar relays SU and SUR are ar­
ranged reverse to each other. When the 
supervisory relays are connected across the 
tip and ring of the trunk, should the trunk 
be poled for OFF-HOOK supervision the SUR 
relay will operate as an indication that 
the trunk is reversed. The SUR operated 
,will operate the RO relay thru the no1,11al 
contacts of the SUl. The RO relay operated, 
a - will close thru the OFL interrupter to 
flash the OFL lamp, b - will close a ground 
to the No. 5 crossbar interrupter circuit 
if it is provided, c - will close thru a 
ground from the PON relay contacts to the 
midpoint of the pulse generator in Fig. 6 
to prevent it frorr1 pulsing, d - locks to a 
ground on the PON relay, e - removes the 
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ground from the MF key to release the MF 
relay which in turn releases the MFl relay, 
and f - opens a circuit for operating the 
SG relay in Fig. 6 when automatic dial puls­
ing is provided. 

13.015 Trunk Test and Start of Pulsing 
. 

When the polar supervisory relays SU 
and SUR are connected across the•tip and 
ring of the trunk and the trunk is poled ON 
HOOK the SU relay will operate. The SU re­
lay operates the SU-1 relay. The SUl relay 
operated, a - closes a path from the SUR 
relay for operating the RB relay, b - opens 
the operate path of the RO relay, locks it­
self to a ground on the PON relay, c -
closes in part a path to operate the SG for 
starting the pulse generator. When the ter­
minating circuits have functioned and the 
sender is picked the polarity of the trunk 
is reversed to OFF HOOK. This polarity will 
release the SU relay and operate the SUR 
relay. The SUR relay will operate the FIB 
relay. The RB relay operated, a - locks 
thru make before break contacts, to a ground 
on the PON relay, b - opens in part a path 
for the RO relay operation, c - closes in 
part a path to operate the SG relay in Fig. 
6, d - opens the operate path of the SUl 
relay, and e - closes in part a path for 
operating the steering relays. When the MF 
receiver is ready to receive MF pulses in 
the terminating office it signals the ter­
minating sender which in turn reverses the 
polarity to the originating end as a signal 
that MF pulses may be send out. This re­
versal is to ON HOOK and causes the SUR re-

. . 
lay to release and the SU relay to reoperat~ 
The SU relay operated will close a ground 
thru the DPL and GO relays normal, thru the 
operated SU-1 and RB relays, thru the PS 
re lay normal, thru the ur key no1,nal ( if 
it is provided) to operate the SG relay. 
The SG re~ay operated, a - locks to a ground 
on the PON relay, thru W relay normal when 
provided and thru the RO relay normal, b -
closes a ground to start the No. 5 Crossbar 
Interrupter circuit when it is provided, c -
closes thru the SDR interrupter to flash 
SDR lamp, d - closes thru a ground from the 
DP relay thru W relay normal to operate the 
BD relay in Fig. 1 \1r1e11 automatic DP is 
provided, and e - removes the ground from 
the midpoint of the pulse generator to start 
it pulsing; 

13.016 Pulsing and Steering 

The steering relays TAN H, TAN T, 
TAN u, TH, H, T, u and STA relays in Fig. 8 
control the steering of the pulses for the 
digits. Steering relay FDS controls the 
sending of the KP pulse for MF pulsing. The 
steering relay SST control the sending of 
the ST pulse for MF pulsing. The pulse stop 
PS relay operates at the end of a train of 
pulsesto stop the pulses. The pulse genera­
tor circuit consists of a ti~ing relay PG, 
the pulsing relay P, and a checking relay 

CKP to work with networks of resistances 
in Fig. 7 for MF.pulsing. The PG is a non­
biased polarized relay and the windings of 
the P and CKP relays are connected in 
series with its primacy winding. When the 
PON relay in Fig. 8 operates it provided a 
ground to the resistance hetwork connected 
to the pulse generator circuit. The MF 
network will be connected when the MFl relay 
is operated. The· network fo1·1ns a voltage 
divider with its inte11,icd1ate point being 
connected thru OP,eratea contacts of the MF 
relay, thru windings of the P and CKP relays 
to the No. 2 te1101 uai of the primary winding 
of the PG relay. This same ground is con­
nected to one side of the condensers MF and 
PG to the a:r111l1 ture of the PG relay. The MF 
condenser is connected in parallel with the 
PG condenser thru the operated contacts of 
the MFl relay in Fig. 7. The ground from 
the PON is also closed thru the normal con­
tacts of the SG relay, operated contacts of 
the PS and RO relays to the 5 ter•rnJ nal of 
the PG relay and the 3 contact of the PG 
relay also.to the 300 ohm battery. The l, 
3, and 5 terminals of the PG relay are 
strapped together. When. the PON relay op­
erates and puts the ground on, current will 
flow in the primary winding to cause the PO 
relay to close its 4.and 7 contacts and · 
this same current flowing thru the P and· 
CKP relays will cause them to operate and 
close their 2 and. 5 contacts·. When the 
ground is removeQ from the-midpoint of·the 
PG relay (1, 3, & 5 terminals) by the oper­
ation 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 a1'1l1ature 
towards the 3 contacts of the PG relay. The 
condensers will start to charge at the sarnP. 
time the ground is removed from the l ter­
minal of the PG relay. Initially the .charg­
ing current makes the secondary winding the 
more powerful, holding the armature on the 
4 contact but as the charge builds up on 
the condensers tbe current thru the second­
ary winding dimenlshes and consequently its 
magnetic effect diminishes until the primary 
windil'IS becomes more effective and the arma­
ture operates to the 3 contact. This causes 
the ground to the armature to be connected 
thru the 3 contact to the 300 ohm battery. 
The currents in both windings again reverse 
and cause the atmdture to move to the 4 con­
tact·arter a delay due to the condenser dis­
charge current in the secondary winding. 
This action on the P-0 relay continues as 
long as the ground to the 1, 3, and 5 ter­
minals of the PG ls removed. The P and CKP 
relays follow the PG relay primary winding 
current reversals and thus generate pulses. 
The pulse generator generates approximately 
60 lllillisecond pulses with the MF network 
€Xcept the KP puise which is about 100 milli­
seconds due to a 2700 ohm resistance being 
connected into the MF network when the FDS 
relay is operated. 

When the SU relay operates the second 
time for the WINK start pulsing signal it 
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ov~rates the SG relay. The SG relay oper­
ated, a - removes the ground from the mid­
point of the pulse generator PG relay and 
PG relay starts to time the pulses, b -
closes a path to flash the SDR lamp, c -
supplies a ground to the No. 5 crossbar 
interrupter circuit when it is provided and 
d - closes in part a path to operate the RO 
relay if the trunk should be reversed after 
pulsing has started. The P relay, ~ slave 
relay of the pulse generator PG relay, 
which has been on its front contacts, moves 
to the back contact when the ground is taken 
off the midpoint of 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 fr:equencies·to the ter­
minating sender and at the same time it op­
erates the next steering relay. 

The operate path of the next steering 
is ground from the operated PON relay, thru 
the nor111al steering relays, thru the locking 
contact of the FDS relay, over ASR lead, to 
Fig. 4, thru the operated RB relay, over ASR 
lead to Fig. 7, thru the operated contacts 
of the PGA relay, over ASR lead to Fig. 8, 
thru operated co11tacts of the FDS relay, 
thru·the normal contacts of SD- relays {the 
SK- relay will be normal if the register 
key is not depressed), thru the operated 
contacts of the SK- relays (the SK- relay 
will be operated for the register key de­
pressed) thru the steering relay to battery. 
When the PG has timed for the KP pulse it 
moves toward its front contact and the Pre­
lay operates. The P relay operates will re­
lease the PGA relay and cause the FDS relay 
to rele·ase. When the P relay again releases 
it operates the PGA relay which operates one 
of the CO to C9 pulse relays (Fig. 9) de­
pending on which register key is operated. 
T~e circuit to operate the C- relay is 
ground from the operated contacts of the_ 
PGA relay over the .PC lead to Fig. 6, thru 
the operated SG relay, over-PC lead to 
Fig. 8, thru the nor111al FDS relay, thru any 
steering relay that is normal, thru the op­
erated steering relay, thru the op~rated 
register key to the C- relay for the key 

• • depressed, thru the C- relay to battery. 
The CO to C9 pulse relay that·op~rates 
closes thru the frequencies for its number 
to the terminating sender. The ·PGA oper­
ates and releases, operating a pulse relay 
for each digit depressed and advancing the 
steering circuit until the operation of the 
SST relay in the steering circuit when the 

, ST pulse will be sent out to the tez,1,inating 
sender. When the ST pulse has been sent out· 
and the PS relay operates, a ground will be 
put on the midpoint of the PG relay to stop 
its pulsing, a ground will kee~ 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 re­
lay contacts for flashing. 
13.017 Reorder During MF Pulsing 

Should the MF terminating sender go 
to reorder before the U steering relay 
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operates during pulsing it will reverse the 
polarity of the trunk and release the SU 
relay and operate the SUR relay. If a 
four-wire (REV BAT) trunk is under test, 
this reversal is repeated by relays TTl and 
TRl or TT and TR. If a four-wire E&:M lead 
trunk is being tested, the EL (E lead line 
side) relay will repeat the change to OFF­
HOOK to the supervisory relays. Otherwise 
the circuit operation remains unchanged. 
The SUR relay operating will operate the RO 
relay. The circuit to operate the RO is 
ground from the SUR relay operated, thru 
the DPL relay nur"I11al, thru the GO relay nor­
mal, RO lead to Fig. 7, thru the MF relay 
operated, over RO lead to Fig. 6 thru the 
SG relay operated over RO lead to Fig. 8 
thru U and STA relays normal, over ROP lead 
to Fig. 4, thru RO relay winding to battery, 
The RO relay operated, 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 ground on the 
PON contacts operated, e - releases the MF 
relay in Fig. 7, and r - opens the SG relay 
locking path. 

13.02 DELAY DIAL Start Pulsing Signal 

13.021 Preparation 

The preparation for testing MF pul~­
ing -trunks arranged for DELAY DIAL start 
pulsing signal 1s the same as described in 
p'aragraph 13. 011 ror 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 supervi­
sion. The trunk circuit functions the ter­
minating circuits to.pick a terminating 
sender which awaits a signal from the MF 
~eceiver that it is ready to receive pulses, 
When the sender receives the signal that 
the MF receiver is ready, it reverses .the 

' battery and ground to the originating end 
,as a signal to start. pulsing. 

Trunk Polarity Test 

13.022 The polarity test of the trunk is 
made the same as described in para­

graph 13.014. With the DELAY DIAL start 
pulsing signal however the operation on the 
DPL key arr~nges the circuit to operate the 
SUR relay if the trunk is poled ON-HOOK 
when picked. The SUR relay operated per­
rorms the same functions as described in 
paragraph 13.014. 

13.023 Trunk Test and Start of Pulsing 
• 

When the polar supervisory relays SU 
and SUR are connected across the tip and 
ring of the trunk and the trunk is poled 
OFF-HOOK with the DPL key operated for DELAY 
DIAL start pulsing signal the SU relay will 
operate. The SU relays will operate the SUl 
relay. The SUl relay will perfuI1t1 the flarne 

; 
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. t'Unctions a.s q~~G_f.1:bed. in pa~ 1.,,01.5-, 
When the termina\1~~ end is rea,dy to receive 
ft1F pulses 4\'le poJa:i;-.ity of the tri.ink will be, 
reversed. When .the, polarity ia''i.'eversed tb.e. 
SU relay wili rele.a,5,e and the ~UR relay will 
operate. The SUR reiay operate,;d operates 
the RB relay which, a - lock thfY its make 
before break contacts, b - opens in part 
the -RO relay path, c - closes 1n the path 
to operate the SG :relay in Fig.· ·5, d - opens 
the opera 4e path of the SU-1 r~lay and e -
closes in part a: path for operating the 
steering relays. The SG relay in Fig. 6 
operates. fron1:·ground on the operated SUR 
relay contacts, thru the DPL relay operated, 
thru the SU-1 relay operated, thr.t1 the RB 
relay operated, over SG lead to Fig. 8, 
thru the PS relay normal, over SG lead to 
Fig. 10 i~ it is provided, thru t~e DT key 
no1-inal over SCO lead to Fig. 6, thru the SO 
relay winding to battery. · The SG relay op­
erated will perfo11n the flame f'tlnctions as 
described in paragraph 13.015~ 

13.024 Pulsing and Steering 

Same as described in paragraph 13.016 
with the exception that the SUR relay oper­
ates the SG relay in Fig. 6 to start puls:mg. 

. ' ' ' 

13.025 Reorder °"1ring MF Pulsing 

. Should the r-m-~e:nn:1.nating sender go 
to reorder before the U steeripg relay op­
erates during pulsing :1.t Will teverse the 
polarity of the ti"Ulik and rel ea.ti~· the SUR 

. relay and operate · the SU relay. · · If a rour­
wi.re trunk is. under .test this reversal is -

• • • 

twpeated by relays T'l'l and TRl or TT and TR. 
If' a four-wire F.&-:M lead trunk is being 
tested, the EL (E lead line side) relay 
wi.11 repeat the change to OFF-H00K to the 
supervisory relays. Otherwise the circuit 
operation remains unchanged. The SU relay 
vi.11 close a ground to operate the RO relay 
thru the DPL relay operated, over the RO 
lead to li'ig. 1, thru the MP relay operated, 
over RO lead to Fig. 6, thru the SG relay· 
operated, over the RO lead to Fig. 8 thru U 
and STA relays nunoa l, over ROP lead to 
Fi.g. 4, thru RO relay winding to battery. 
The·runctions or the RO relay are the ~a,oe 
as described in paragraph 13.017. 

14. TESTING DIAL PULSING TIUOOC 

14.01 GO Start Pulsing Signal 

14.011 Preparation 

When testing tl'Unks which require 
step-by.:.step loop dial pulses to prime the 
tenninating end, this circuit is arranged 
to send step-by.:.step loop dial Pulses, S"tep­
by-step loop resistan<ie -puls•s and step-by~ 
step battery and ground loop pulses. The 

,J:,PD key in Fig. 10 is operated for loop dial 
pµlses, LRD ke,y in Fig. 11 is operated f'or 
·l.oop res:i,stance pulses, .or the BOD key in 

i . 

. . . ,. ' 

Fig. 11 1.~ q:pe:r~~eq, :{"o:r batte:ry,~ ~~ ~~\1~ 
loop pulses. Operate the 00 key: ,·,-w~~n. i\ 
community dial office is included in tbe, · 
connection operate tlle S-GO ~ey. 'l,'};}l~'~y: 
:provides means fo_r. absorbing: a ~Qp..,qq ~tg-,, 
nal after pulsing· h~s started. Tlle nuir\\)'~,f: 

·•.- ··- . _, ~ 

to be called is cte_pressed Oil the Re_gist~f 
Keys in Fig. 2. · The required T:fllJNI\ C.Q~. 
RES keys in Fig. 1 and t};}e requi~d A~ 
QPR COMP RES keys in Fig. 4 aI?e opera,teq. 
The DP key in Fig. 10 is ope.rated. The''; 
test circuit test·jack is t~n patched t~ 
the trunk test j~ck, the TST,l key 9p~rat~4 
and the busy test :is made as-· des.cri~ed'ip 
paragraph 6. 01 and' p '. p2. ·.· · 

When the DP key ~s opercited it; oper ... 
ates the DP relay. T&e·~P.'~elay opeP~¥:e.4~ 
a - operates the DPJ. rela'Y, · b - clof!~ij -~~ 
the ST lead from Fig. 1 1 to ~+g. 8 f~f oper­
ating the PON relay c - ppen/:1 ·pne 'l'.ta~q R 
lead from Fig. land clqses tprt,l the~puls!ng 
contacts for loop pulsing 4·::: closes: thru · 
a path for operating the SQ ~lay 1.n Fig. Q 
for _pulsing delayed closure ~+ine and ~ - . 
closes a circuit to omit the Sm' steering 
relay. The S-GO key operated·connected the 
SIU and SK2 relays in the circllit to absorb 
a STOP-GO signal after pvlsing has ~taFte(i. 
The DPl relay operated, a~ provides grounds 
to the LPD, LRD and BGD ~eys to operate 
their respective relays, b - closes a gr.o-..iJl(i 
thru ttie )of relay nOl'tlli:1]. to operate the BD 
relay' 1n F:l,g. · l, c ., closes locking ground 
to the: $Kl and SK2 relays, <1,

1 
•.:;: :eloses ground 

to tne puJ,.se generator ;1.n F1,g: 6, e - ~lQB88 
c;,tr' nu11i1a1 ground ·to· t,he •pµl,s1ng· rel~a . 

,. I' _, • -.•,>,,l_ ' , ____ •• · . ..,1 , ,,· _, 1, 
. . . . . - - -

,When the L~p lcey ~s operated, it 
opera:tes. the r,pp· ·7'1:!lzj'; , Th'e · LPD rel~y op­
erated, . a - clo'ses thru the U,"D ancl-lJtl) 
resist,-nce network to the P1Jlse generator 
in Fig. 6 for pulsing step-by-step loop 
pulses. b -·closes thru the LPD contact pro­
tection to protect the p~lsing contacts of 
the P relay in Fig. 6. and c ~ closes thru 
the pulping contacts of the P rel~y into 

. the T and R. When the LRD key is eperated 
it opepates 1;he LRD rel~. The :LRD relay 
operated, a"'" closes thru the LPD and LR!> 
resistance network to the pulse generator 
in Fig. 6·tor pulping step-by-step loop 
resist11nce pul~s. ·b - clos~s thl'll 1481 ol:!ms 
resistance into the R le~d and~ - clgses 
thru the LRD contact protect~on to protect 
the pvJ.f;t.ng contacts of the P relay. When 
the B{,}l),key 115 operated, it operll-tes th-§ .aGD 
relay,· The ij(ID ~lay operated, a - closes 
thru· the BGI) reslgtance network to the 
pulse generato.r in Fig. 6 i'or pulsing step­
"bJ~atep lQQP · ba~te17 ·lllld g:i;'Ound py.lses a.nd 
b - closes the fJ:.S relay thru t~ ~ and B 
co11tacts of the P .relay operated t9 a groµrxl 
~n tne BOD relay operated. The f~ relay 
Op(t:rated, ~.,.. closes thru the S®J?t circuj,.t 
bl'idg~ thru the ON relay contacts a9ross 
the ~1p and Ring, and opens the operate path 
of the' ON relay. When the GO ~ey is oper,- · 
ated it operates the GO rel~y. The GO relay 
'operated, · a .,.. operates the SU-1 relay, b - . 

· e1os~l3 a path to· operate the RO re:J,ay if the 

• 

• 

•- ··-
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SU relay operates and c - closes a path to 
operate the RB relay when the SUR relay op­
erates. 

When the busy test circuit has func­
tioned and the trunk becomes idle a ground 
is put on the ST lead. If a four-wire E&M 
lead trunk is to be tested, the operation 
of the EM4W key prepares the circuit by 
operating the E?,14\o/ relay after the ST lead 
is grounded and connecting to the four-wire 
trunk. The ground on the ST lead will op­
erate the PON relay in Fig·. 8. The PON re­
lay operated, a - operates the FDP relay in 
Fig. l to remove the momentary -0pen check 
feature during pulsing, b - closes a ground 
to the ·pulse generator circuit to operate 
the PG relay in its release direction clos­
ing the 4 and 7 contacts, c - closes ground 
to operate the FDS relay, d - closes a 
ground for locking the RO, SU-1, RB, and SG 
relays, and e - provides ground to operate 
the SG relay thru the FDS relay operated 
for pulsing the delayed closure time. The 
FDS relay operated, a - opens the path to 
operate the RO relay, b - closes its locking 
ground for operating the next steering re­
lay, c - closes thru a path to operate the 
SO relay for delayed closure time, d -
closes a path to operate the FDSl relay. 
The FDSl relay operated controls the delayed 
closure time. The delayed closure time is 
provided to allow time for the trunk circuit 
to restore to normal from the previous call. 

• 

When delayed closure time has been 
completed the circuit goes into interdigital 
time and stops during this period to wait 
for the start pulsing signal from the ter­
minating end. Trunks are arranged for 09 
start pulsing signal when they transmit a 
start pulsing signal to the test circuit 
immediately upon seizure. When the te~t 
circuit receives the proper start pulsing 
signal it completes interdigital time and 
pulses the first digit. Each successive 
digit is pulsed, for the· keys depressed, 
with timing for interdigital time between 
digits. When the S-GO key is operated the 
test circuit will accept one reversal of· 
polarity from the te1111inating end. Should 
a second reversal be received the OFL lamp 
will flash. When the S-GO is normal the 
circuit is arranged to operate the RO relay 
and flash the OFL lamp should the terminat­
ing end reverse the polarity of the trunk 
after pulsing has started. 

14.012 Delayed Closure Time 

When the FDS relay operates it 
closes a path to operate the SG relay to 

·. start delayed closure time. The path to 
operate the SG relay is ground from the PON 
relay operated, over the DCT lea_d to Fig. 4, 
thru the RO relay normal, over the DCT lead 
to Fig. 10, thru the W relay normal, over 
the DCT lead to Fig. 8, thru the FDS relay 
operated, over DCTl lead to Fig. 10, thru 
the DP relay operated, over SGO lead to 

Fig. 6, thru SG relay winding to battery. 
The operation of relay SG removes the ground 
from the midpoint of the pulse generator PG 
relay which causes it to start pulsing. The 
P relay will also pulse but no dial pulses 
will be sent out on the trunk until the TL 
relay in Fig. 1 is operated. The CKP relay 
will operate and release the control relays 
for the delayed closure time counting the 
pulse on the LC, LD, and LE, and.Pl to P5 
relays. When the P5 relay operates, the 
ground from the FDSl relay operated is ex­
tended to the SPl relay winding. The SPl 
relay does not operate at this time as a 
ground from the 3 contact of the CKP relay 
is connected to the outer winding. When the 
CKP relay operates it removes ground from 
its 3 contact and the SPl relay operates. 

14.013 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-operated, c -
operate the TL relay in Fig. 1 and d -
closes a short circuit around the P relay 
contacts. _The W relay operating will, a -
hold operated thru WR relay normal contacts, 
b - close thru a path for advancing the 
steering relays when the Z relay operates, 
c - close an additional short circuit around 
the P relay contacts, d - release the BD 
relay to remove the short circuit from 
around the repeat coil and the polar super­
visory relays, e - open the operate path of 
the SG relay thru the FDS relay to release 
the SG relay and stop the pulse generator, 
and f - close the path from the supervisory 
relay contacts to the RO relay (the RO will 
operate if a reversal is encountered when 
the W relay is operated}. 

When the TL relay operates it closes 
thru the T & R from the trunk to the test 
circuit. The polar supervisory relays are 
now in series with the trunk A relay for 
trunk test. This circuit is Tip of the test 
jack, thru VMl relay normal, RSl key normal, 
TLKl and TSTl relays normal, thru TRUNK COMP 
RES keys operated, TL relay operated, FDP 
relay operated, over T lead to Vig. 10, thru 
DP relay operated, thru LPD, LRD, or BGD re­
lays operated, over PA lead to Fig. 6, thru 
operated P relay contacts, over PO lead to 
Fig. 10, thru LPD, LRD or BGD relays oper­
ated, thru the DP relay operated over Tl 
lead to Fig. 1, thru R± relay no1111al, thru 
repeat coil TST, over T lead to Fig. 4, 
thru A RY OPR COMP RES keys operated, thru 
the polar supervisory SU and SUR relays, 
over R lead to Fig. 1, thru TST repeat coil, 
thru R± relay no1·n1c1.l, thru FDP and TL relays 
operated, thru TRUNK COMP RES keys operated, 
thru TSTl and TLKl relays operated, thru RSl 
key no1111al, thru VMl relay operated to Ring 
of test jack. For four-wire E&M lead trunks, 
the path is the same except the Tl jack is 
not used but the tip and ring goes thru the 
A&B coils Fig. 17 to the A relay Fig. 17. 

• 
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Since the UO key is operated the 
start pulsing signal w1ll be the operation 
or the SUR relay. The SUR relay operated 
will · close a gr.ound to operate the SG relay, 
thru relays DPL normal, GO operated., SUl 
operated, RB operated, PS norr11al and Dr key 
nu1111al. When testing tr-..ink,s with dial tone 
and GO start 0f pulsing signal, the D'l' key 
is operated, before the TSTl key, at the 
start o:f test. ·This key opens the ciI'cuit 
to the SG relay to prevent the completion 
of delay loop closure timing. When dial 
tone is heard, using the associate.d tele­
phone circuit, the DT key is restored to 
nonnal to permit the SG relay to operate. 

The SG relay will remove the ground 
from the midpoint o:f the pulse generator PG 
relay and start to complete the delayed 
closure time which goes into interdigital 
time. The release o:f the CKP relay operates 
the SP2 relay thru the operated contacts or 
the SP2 relay. The SP2 relay operated will, 
a - "hold the SPl relay operated to the 
ground pn the CKP relay contacts, b - re­
lease the operated counting relays LD to LE 
and P5. When the CKP relay again operates 
to remove the ground rrom 1ts 3 contact the 
SPl and SP2 relays release. The release o:f 
the SPl relay causes t<he Z relay to opera:t;e. 
The Z relay operated will., a - close thru 
a path for the WR to operate when the SPl 

. relay will again operate during in~erd~gltal 
time, b - close thru a ground to operate the 
SPl relay when the P3 relay operates t;c stop 
interdigital time; c - closes a circuit tc 
operate the next steering, and d - release 
the FDSl relay. When the CKP has operated 
and released. to count the number of pulses 
for the interdigltal time on the LC to LE 
and Pl to P3 relays the SPl r·el&y operates 
when the CKP ls operated after the P3 ls 
operated. The SPl operated will close a 
circuit thru the Z relay operated to oper­
ate the WR·relay. The WR relay will cause 
the W relay to release and provides an addl-, 
tional locking ground for the SG relay. 
The W relay released will pro\·lde a locking 
ground :for the SG relay and close a path to 
operate the ED.relay aild release (FDS} re­
lay. The BD relay operated.will short cir­
cuit the polar super,,risory reiays SU and 
SUR also the repeat coll. The next release 

· o:f the CKP relay will operate the SP2 relay 
which will release the operated count1.ng 
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 \'1111 release the \>IR 
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 ground to the Pl 
to P6 relays to stop the pulsing when the 
proper number of pulses have been sent for 
the digit depr~ssed. The WR relay released 
will remove a locking ground to the SG re­
ley. 

14.014 Pulsing 

\·!hen the SPl relay releases, .it also 
removes the short circuit around the P relay 
contacts which are operated at th1.s time. 
With the P relay operated the T lea.de is 
closed thru to the Tl lead anrl the BP relay 
operated short circuits the repeat coil .and 
the polar supervisory relay/:su and SUR for 
pulsing of the digits causing the po.lar re­
lay operated to release. When the PG re.lay 
reverses the curr,ent the P and CKP relays 
will open their 2 and 5 contacts. The P 
relay opens the loop :for the 1'1rst open 
period o:f the digit and the CKP contaet 
:functlo11s the cou11ting relays. The PG 
relay will continue to pulse, reversing the 
current until the combinat1.on 01' P- . relays 
ls reached which connects the ground i'i·om 
the Oto 9 relay operated tbru the P- relays 
to the inner winding o:f the SPl relay. The 
ground from the CKP relay contacts will pre­
vent the SPl relay operating •. When the CKP 
operat.es to its 2 contact and removes the 
ground :fron1 its 3 contact the SPl re1ay will 
operate. The SPl operated w.111 cause the W 
relay to operate. Both the SPl and the W 
relay will short circuit the contacts o:f the 
P relay to prevent f'urther pulsing of th.is 
relay from being e:ff'ecti ve 90 the J.oop. The . 
W relay wlll also release the BD relay wbic.h 
will remove the short circuit· :from the repeat 
coil and the polar supervisory relays w1.ll 
check the polarity of' the trunk during the 
period that the W relay is operated. The 
SPl relay initially closes the short circuit 
around the P relay contacts at the beginnillg 
o:f the lnterdigltal interval and opens it at 
tl1e end of the lnterdlgital interval, while 
the W relay maintains the closure when the 
SPl releases during the interdlgltal inte.r­
val. The P relay operates to its 2 contact 
wl th the CK? relay and recloses the loop 
:for the last pulse of the digit. Since the 
'ilR relay is normal .and the W relay is oper­
ated the locking grounds :for the SG relay 
will be removed and the SG relay will re­
lease swce the polar supervisory relay will 
be nonn~J. When the BD reJ.ay removes the 
.short c'iircuit :from around the polar r-elay,s 
they a:recgain in the T and !!, circuit and if 
the proper polarity ls still' on the 'trunk 
the polar superylsory relay will operate 
and reo_perate the SG 1'elay. The .SG .re1ay 
operare.d will remove the ground :from the 
ni1dpo1nt of the PG .relay and cause 1 t to 
start pulsing again. The PG will pulse the 
ir1terdigl tal time to · completion as previous­
ly ,described in paragraph 14.013 Jmd .then 
pu.1.se out the next train o::f pulseJJltbr the 
ne~t digit under control of the CKP and P 
rel.ays as previously described .• · ,When test­
ing .f'our-wir•e E&il'l lead trunks, the dial 
pulsing operates. the A relay YT option 
Fig. 17 wl1ich repeats the dial pulsing con­
verting the loop pulsing to M lead pulsing. 

When all the digits have been puls.ed 
and the steering relay PS is operated it 
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will, a - release the FDP relay in Fig. 1 
ar,d close thru the momentary open check, 
b - release the PP relay in Fig, 10, c -
close thru the TSUI' lamp for i:;µpervision, 
d - close thru a ground to ke.ep the SDR 
lamp lighted steadily, e - put;' .a g1'ound t,o 
the midpoint of the pulse .generator to stop 
it from pulsing and f - open the operate 
path of the SG rela_y. The DP relay release(i 1 

a - releases the DPl relay, b - opens the 
ST lead from Fig. l, c - remove§ the puls-,­
ing contacts from the fundamental circuit, 
d - closes thru the STA and SST _steering 
relays back to operate after t~e U digit 
operates arid e - opens the patb ,tQ operat.e 
the SG relay for delayed closure time. The 
DPl relay re)eased, a - releases the LPD, 
LRD or BGD relay~ b - releases ,t,he BD relay, 
c - removes the ground to the .contacts of 
the CKP relay in Fig. 6 for operati,ng tl:le 
pulsing relays, d - releases ,the .pu;L.-sing 
relays locked operated, and .e ~ _opens the 
path of the pulse generator PG, P and CKP 
relays to the LPD q.pd LRD or BGD resistanqe 
network. The BD reiay rele9-_sed removes the 
short circuit fron:i q.j['O~nd tRe repeat coil 
and the polar superv;l.;1~.o;ry reilay.s. The LPD, . ., ., - ' ~ 

LRD, or BGD relay rel.eased opens the puls­
ing path, and disconnects the ,LFD and LRD • • 

or BGD resistance net1'[ork from the pulse 
generator. · 

14.015 Trunk Polari,ty •Test Afte.r Delayed 
Closure Time 

When the test circuit has completed 
delayed closure time arid goes into the in­
terdigital timing period, the pulse genera­
tor stops pulsing and the polar supervisory 
relays are connected into the fundamental 
circuit to make a polarity check of the 
trunk. Should the trunk be OFF HOOK with 
the GO relay operated the SU relay will op­
erate and in turn operating the RO relay. 
The RO relay operated will perform the same 
functions as described in paragraph 13.014 
except that the DP relay will be released 
instead of the MF. 

14.016 Trunk Polarity Test Between Digits -
After Pulsing Has Started 

When pulsing has started and the BD 
relay releases during interdigital time to 
remove the short circuit from around the 
TST repeat coil and the polar supervisory 
relay a check is made of the polarity of 
the t:i,\un~. An OFF HOOK polarity of the 
.trunk,,:wi.J,l operate the SU relay. With the 
S-GO k~y,nor~al, the SU relay will close a 
ground .to 9p.~:r;ate the RO relay to flash the 
OFL, lamp .q1,qd1perform the functions described 
in paragr, 9p_h-: ~,3..Ql4 except that the DP relay 
will be release_d :instead of the MF relay; 

. ·with the S-GO .k9Y .. '?perated, the SU relay 
operated,,wi:\,l. rP<ffo,te the SKl which lights 
the OFL ·lamp. ·,:Wh~n-, t;he trunk is reversed 
to ON HOOK the $K2 relay will operate, the 
SU relay.will. release and the SUR relay will 
operate. : The. Si.JR relay operate will close 
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a grou11p to operate the SG relay to c?rtl-R~I 
interdigital and pulse out the rest of t11~1•~ 

• • I , • 

digits. ·. Should another OFF HOOK conditidri 
' . ~ ' be encoµntered before the U steering relay 

is operated the SU relay will operate to 
close a ground to operate the RO relay and 
flash the OFL lamp. 

14.02 DELAY DIAL Start Pulsing Signal 
t - ·• 

14.021 Preparation 

The p~ep~ration will be the same as 
described in paragraph 14.011 except that 
the DPL key will be operated instead of·the 
GO Key for the DELAY biN,l?tart pulsing 
signal. The DPL key operated operates the 
DPL relay. The DPL relay op~rateq., a -. . . . ' 

closes a path to operate the SUe-l·relay 
when the SU relay operates, b ~ c;t.oses a 
path to operate the RO relay if the'·:su relay 
operates after pulsing has started'·a:nd c -
close$ a path to opera~e the TSUP lru.if,P whe,n 
the 3 and 5 contacts of ~he SU relay··:~re ·

1 

closed. ·· · 

14.022 Delayed Closure T;Lme 
•- 1,r:.,, 

The circuit (unct,ions ,tqe 
de sc.ri bed 1:1: ,i:i.arag_rap,h },ll: :012' .' · 

., t·· ",··'.!' ~ 

14,023 t,~1;1,~:k l'.e s,t a,r11 C0,111_.I?letion . . . . . 
of Timing 

The circuit func.tions the same as 
des~,r:l,bed ;in ,:Pai-ag,rapfi·i~.'.OJ.;3 ,except that 
with the DPt re;J.ay op~rated 1

, .the ~QR relay 
operated will close a· 'grlduhtl '.td op~rate the 
SG rel_ay to complete timi'.rtg'~ ·' : ·· · 

14.024 Pulsing 

The circuit functions the same as 
described in paragraph 14.014. 

14.025 Trunk Polarity Test After Delayed 
Closure Time 

The circuit functions the same as 
described in paragraph 11i.015 except that 
the DPL key is operated for DELAY DIAL. 
The DPL key operated the DPL relay. The 
DPL relay operated arranges the polar 
supervisory relays so that if the trunk is 
ON HOOK after delayed closure time the SUR 
relay will operate and in turn operate the 
RO relay to flash the OFL lamp. The RO 
relay operated will perfo1111 the same func­
tions as outlined in paragraph 13.014 ex­
cept that the'DP relay will be released 
instead of the M:F relay. 

14.026 Trunk Polarity Test Between Digits 
• . < ; I l '. ( 

The circuit will function the same 
' as described in paragraph 14.016. 

14,. 03 WINK Start Pulsing Signal 
' ' . ' . ' 

. ],4 .,031 Preparation 
' . 

The preparation will be the same as 
.described in paragraph 14.011 except that 

• 

' 

·, 

J 
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the GO and D.PL keys will be normal. The 
GO and DPL keys normal arrange the polar 
supervisory. relays SU and SUR for a WINK 
start pulsing :;iignal. . 

14,032 Delayed Closure Time 

The circuit tunctions the. same 1;1.s 

described in paragraph 14.012. 

14. 033 Trunk Test and Completion o.f 
Timing 

The circuit functions the same as 
described in paragraph 14.013 except that 
with the GO and DPL relays normal when the 
SU relay operates· the s.econd time for the 
WINK.· 

14.034 Pulsing 

The circuit fµnctions the same as. 
described in paragraph 14.014. 

. 
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14.035 Trunk Polarity Test After Delayed 
Closure Time 

The circuit functions the f\a11ie as 
described in paragraph 14.015 except the 
GO and DPL relays nun1121 l arrange t.he po1ar 
supervisory re.lays so that i.f the t.runk 
is OFF HOOK. after deJ.ayed closure time the 
SU relay will ope.rate and in turn operate 
the RO relay to flash the. OFL lamp. The 
RO relay operated w,ill perfo.t'l11 the same 
functions as desc:t'ibed in paragraph.13.014 
except that the DP relay will be released 
instead of the MF relay. 

14.036 Trunk Polarity Test Between Digits 

The circuit will function the same 
as described in paragraph 14,016 ex'Cept 
that if the trunk is OFF HOOK during inter­
digital time the SUR relayw111 operate. 
The S_UR relay operated will operate the 
RO relay . 
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