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CIRCUIT DBSCRIP.rIOI CD-96000-01 
Iasue 21•AR • 

Appendix l•D 
Dvg. Issue 37-D 

COMM01f S!STEMS 
TEST LIRE CIRCUIT 

FOR ONE WAY TRANSMISSION TESTING 
POR USE Wlffl SWITCHBOARD NO. 1, lC, 1D, 9C, 10, llt 12, 13 1 llt- OR 15 

- MANUAL TANDEM SWITCHBOARD BO. 1 .. ' ·, 
TOLL SWITCHBOARD -NO. 1, lB, 2,_ 3, 3C OR )CL ,_,· ., 

TOLL TANDEM SWITCHBOARD NO. 1 OR 3 
TOLL TEST BOARD NO. 5', 16, l'/B OR 18B 

PANEL, STEP BY STEP, CROSSBAR NO. 1 OR '5 
CROSSBAR TANDEM, TOLL SWITCHING 

SYSTEM rm. I+ OFFICE OR 
SXS INTERTOLL SEL!irTOR 

\I 

CILUGBS 

B. CHAlfGBS II APPARATUS 

B.1 Added 

Fig. 25' · 
(CBl) 2?'tJ Inductor Option "W" 
(B) 4.28-4.36 Capacitor Option "W" 

· Fig. 30· '· 
(CBl) 2-,t.J Inductor Option "WW" 

B.2 Superseded 

Fig. 23 •. 
(TR) 18E'l' Resistor Option "K" 
(TR) 18AF Resistor Option "J" 
(TP) 18AF Resistor Option "YD" 

Superseded by 

- Fig. 23 . 
(TR) 35'3A Electron Tube Option •wu" 

D. DES::RIPTION OF CIRCUIT CHANGES 

D.1 Changes in circuit operation on this 
issue are included in Issue 21-AR or 

the CD sheets. 

D.2 In Pig. 23 Option "TM•w.rated 
a Mtr. Disc. and Option WX 1s added 
1
.; al an alternate tor Option 11 • 11 Option 

• -,·"YJI• 11 -~ tor "on-hook" aupervision and 
':' .. : Qpt1on_ •~ is used tor "ott-hook" super-
\, •• ... Thion...-...-· 

' J 
i\ •• . D.3 In Fig. 23 Optiona "J, 11 "K" and "YD" 
• 1 are rated Mtr. D110. and are 
':~ • auper■eded by Option "WU" which 1s added to 
1
' :, •:·provide for tripping ringing and meet the 
· .. : wide Tariations in ringing plants en-
~•\· ··countered in the use or this circuit. 

\ D.lt- •• In Figs. 9, 25' and 30 Option "WV" is 
; • - designated and Option "WW" is added 

• to provide ror optiona-:-~ "on-hook" or 
•orr-ho~k" supervision. 

In Fig. E reference to its use with 
Toll Testboard 17B or 18B 1s rated 

Mfr. Disc. since connections tor Toll 
Testboard No. 5', l?B or 18B are covered on 
SD-95101-01. 

D.6 Figs. Land Pare rated. Mtr. Disc. 1 since to maintain accuracy in test nc 
the test lines should not be bridged. 

D.? In Fig. 2 the connecting information 
is added tor 600Q, or 9000 impedance 

connections to the milliwatt distributing 
circuit. 

o.8 Connecting ini'ormation is added in 
Fig. 2 for the Test Termination 

Circuit. 

D.9 Titles are added to Figs. 3 and It-. 

0.10 In Fig. 19 at capacitor (B) reference 
to 11WZ11 option is relJIOVed and 

reference to Option "WJ" is added. !bis 
change agrees with the manufacturing 
drawings and was inadvertently shown in 
error on the previous issue. 

D,11 The straps on the interrupter lead■ 
in Fig. X are changed to show con• 

nection to other circuits in the aame b•~• 
This change 11 in agreement with the 
manufacturing drawings. 

D.12 Circuit Note 102 is changed (a) to 
delete reference to Figs. Land P 

which are rated Mtr, Disc., Cb) to clarity 
the use ot Options "WH" and 11WG" with 
Fig, X, (c) at Fig. 2 reference is added to, 
Test Termination circuit and miscellaneous 
circuits for Master Test Frame, (d) refer­
ence for Fig. 23 is simplified! and 
( e) reference is added tor Opt ons "WV," 
"Vv4''WW" 11YN," and "WX." 

D.13 Note 103 is changed to add refe~ence 
to Options 11J," "K, 11 "YD, 11 "WU," 

"WV," "WW," "WX, " "YM, 11 and "YN11 and 
Figs. Land P which are changed or added Gil 
this issue. 
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D.14 The Options Used table is changed to 
add reference to Options "WU," "WV•" 

"WW" and "WX" which are added on this issue. 

D.15 Note 109 is changed to agree with 
manufacturing drawings and shows 

realistic values instead or theoretical 
values tor the resistors. 

~ELL TELEPHONE LABORATORIES, INCORPORATED 

DEP'l'. 2321 • GAB-AAB-IJf 

Pat'.e 2 
2 Pages 

D.16 This circuit is rated Mtr.- Disc. and 
is replaced by so,.98100-01 and tor 

Toll 'l'estboards by so,.9no1-01. 'l'his changie 
is made 1n the rating box and replacement 
box. 

All other headings, no change. 

. 
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~ CIRCUIT DESCRIPTION CD-96000-01 
Issue 21-AR­

Dwg. Issue 36~AR 

COMMON SYSTEMS 
TEST LINE CIRCUIT 

POR ONE WAY TRANSMISSION TESTING 
FOR USE WITH SWITCHBOARD NO. 1, lC, lD, 9C, 10, 11, 12, 13, 14 OR 15 

MANUAL TANDEM SWITCHBOARD NO. l 
TOLL SWITCHBOARD NO. 1, lB, 2, 3, 3C OR 3CL 

TOLL TANDEM SWITCHBOARD NO. l OR 3 
TOLL TEST BOARD NO. 5, 16, 17B OR 18B 

PANEL, STEP BY STEP, CROSSBAR NO. l OR 5 
CROSSBAR TANDEM, TOLL SWITCHING 

SYSTEM NO. 4 OFFICE, OR 
SXS INTERTOLL SELECTORS 

CHANGES 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Option "WH" is extended to include ad-
ditional wiring on 6-7T of relay (LO) 

in Figs. 22 and 23 to maintain ground on the 
"ST11 lead of the interrupter circuit, during 
the period when (LO) relay ls operated and 
relay ( OS) is normal. 

All other headings under "Changes," no change. 

1. PURPOSE OP CIRCUIT 

1,1 This circuit is used as a test line 
circuit outgoing from subscriber's or 

outgoing trunk multiple in manual offices, 
trom the trunk multiple in manual tandem 
offices, from trunk multiple in toll of­
fices, from toll line multiple in toll 
tandem offices, from the bank multiple of 

, 1ntertoll dialing step by step selectors,. 
from test line circuit for transmission 
measuring toll test board, from the final 
multiple in panel offices, from the primary 
switch of the subscriber's line link and 
group control circuit of No. 1 Crossbar 
Offices, from the (OS) Jack on district 
selector test frames panel and No .. 1 Cross­
bar Offices, from the send lMW jack of the 
miscellaneous circuit for tandem trunk 
trame, from the line switch of the line, 
line link and connector circuit in the 
No. 5 Crossbar Office, from the connector 
multiple in step by step offices, from the 
trunk multiple of panel, step by step, and 
croasbar"A" switchboards and the trunk 
multiple of the office link and connector 
circuit in crossbar tandem offices, from 
the lMW Jack of the automatic outgoing 
1ntertoll trunk test circuit, or from the 
switchboard Jack multiple of No. 3, 3C or 
3CL switchboard, sleeve supervision No. 10 
switchboard or No. ll Toll Switchboard, or 
No. l Type Toll Switchboard to the sending 
circuit of the one way transmission testing 
system in the same oftice. 

This circuit also provides a balance 
'test termination from the trunk multiple of 

. the office link and connector circuit in 

crossbar tandem offices or from SXS tandem 
selector multiples, from the subscriber 
multiple in manual offices, the final nw.l.­
tiple in panel off'ices, the line,· line link 
and connector circuit in No. l or No. 5 
Crossbar Offices, the selector multiple or 
intertolldialing step-by step selectors 
from the multiple jacks of No. 13, 15 or 15 
DSA switchboard or from the multiple Jacks 
of the No. 3, 3C or 3CL DSA switchboard or 
from the No. l type toll switchboard for 
use by toll test boards in determining sing­
ing margins on toll trunks. 

Thia circuit also provided short cir­
cuit and open circuit terminations for use 
in testing 11E11 type repeaters. 

2 . WORKING LIMITS 

2.1 None. 

3. FUNCTIONS 

Figs. 1, 2, 3, h, 5 or 6. 

3.01 Operates to start the test on either 
ringing or silent battery. 

3.02 Trips machine ringing on either ring­
ing or silent periods. 

3,03 Prevents advance of circuit until 
manual operator discontinues ringing 

on test line. 

3.04 Arranged to close a bridge across the, 
tip and ring or battery and ground 

through a retardation coil and resistance 
to the tip and ring to stabilize contact 
resistance. 

3,05 Arranged to operate the supervisory 
relay over the tip of the test line 

of L.D. incoming and toll transmission 
selectors arranged to give tone to inter­
cepting operators, to cause the (TD) relay 
to be shunted from. the circuit during 
transmission teats. 

3.06 The feature which operates the L.D~ 
supervisory relay is functioned on , 
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an interrupter basis to allow an interval 
for release on disconnect condition. 

3.07 Transfers the leads from the 1000-
cycle power supply circuit from the 

artificial load to the test line. 

3.08 Removes the direct current path 
through the (R) relay when the trip­

ping resistance is applied. 

3.09 Closes ground to start the 1000-
cycle power supply circuit. 

1,10 Closes the ringing ground to the (INT) 
relay when "A" wiring and ap-

paratus are specified in accordance with 
Note lo6. 

3.11 Provides a means of applying the trip 
circuit on each succeeding ringing 

interval if ringing is not tripped on the 
first trip circuit closure. 

3.12 Provides battery through a retarda-
tion coil to operate the bridged 

relay in No. l local tandem switchboard 
trunks. 

3.13 When Fig. "y" is furnished provides 
for operation with No. 10 switchboard 

local cords (low resistance jack sleeve) 
and also for toll cords (high resistance 
jack sleeve) . • 

3.14 Provides a jack to make connections 
to the panel or crossbar office "B" 

switchboard telephone circuit when using 
the "transmission measuring set." 

3.15 Provides lMW tone supply in No. 5 
Crossbar Office when "transmission 

measuring set" is calibrated.· 

Fig. l, 15 or Figs. 7 or 8 and 3, 4 
or 13 

3.16 Operates to start test on ringing 
interval only, Fig. l or 7, Operates 

to start test on either ringing or silent 
battery, Fig. 15. 

3.17 Trips machine ringing on ringing in-
terval only, Fig. l or 7, Trips 

machine ringing on either ringing or silent 
period, Fig. 15. 

3.18 Prevents advance of circuit unti"l 
manual operator discontinues ringing 

on test line. 

3.19 Provides a means of applying the trip 
circuit on each succeeding ringing 

interval if ringing is not tripped on the 
first trip circuit closure. 

3.20 Arranged to close a bridge across the 
tip and ring, providing a current 

flow to stabilize contact resistance. 
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3.21 Transfers the leads from the 1000-
cycle power supply circuit from the 

artificial load to the test line. 

3.22 Closes ground to start tbe 1000-cycle 
power_ supply circuit. 

3.23 Closes ground to·start the 60 IPM 
interrupter circuit. 

3.24 Disconnects the test line from the 
1000-cycle power supply after. being 

connected for approximately 10 secs. 

3.25 Provides a balance termination after 
the tone· is removed. 

Figs. lq and R, S, T, U, V, Z, AD 

3.26 Transfers the leads from the 1000-
cycle power supply circuit from the 

artificial lead to the test line. 

3.27 Closes ground to start the·1000-cycle 
power supply. 

3.28 Closes 60 IPM ground frcm the inter­
rupter supply to the selector switch 

to start timing. 

3.29 When Fig. R or ·u is furnished, pro:.. 
vides battery through a retard coil 

on the tip, "ZP11 option, or ring, 11zo11 op­
tion, to provide off hook supervision while 
tone is applied and on hook supervision 
when tone i.s removed. 

3.30 When Fig. S is furnished, "ZS'' option, 
provides a balanced bridge across the 

tip'and ring to remove the pad while "YA11 

option provides an unbalanced bridge to re­
tain the pad. On hook supervision is pro­
vided by"YB" option while tone is applied 
and off hook supervision when tone is re­
moved, •ye" option provides arr hook super­
vision while tone is applied and on hook 
supervision when the tone is removed. 

3.31 When Fig. Tis furnished, provides 
a bridge across the tip and ring for 

pad control purposes, operates the sleeve 
relay on its high resistance winding to 
provide off hook supervision while tone is 
applied, shunts the high resistance winding 
with the low resistance winding to provide 
on hook supervision when tone is removed. 

3.32 When Fig. V or AD is furnished, pro-
vides a 500 or 34 ohm sleeve for pad 

control purposes, provides off hook super­
vision while tone is applied and places 
battery and ground on tip and ring to pro­
vide on hook supervision when tone is re­
moved. 

3.33 Disconnects the test line from the 
1000-cycle power supply after being 

connected for approximately 10 seconds. 

p 
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3 .. 34 Provides a balance termination after 
the. tone is removed. 

Pigs. 9, 10, 12, 17, 18, 19, 20, 21, 
24, 25, 26, or 27 

3.35 Provides a balance test termination 
in accordance with the impedance re­

quirements of the outward office. 

3.36 Pig. 9 or 25 is arranged to trip 
machine ringing during the ringing 

interval only. 

3.37 Provision is made tor repeatedly ap-
plying 1000-cycle tone tor nine sec­

onds toilowed by l second without tone on 
transmission test line which may be used 
by·a PBX repairman for testing PBX cords. 

3.38 Fig. 28 provid~~ a 2 DB pad for test 
lines where office switching is a via 

net loss. 

3.39 Provision is made for testing E type 
repeaters with either 6oow, 90()(1) or 

shQrt circuit or open circuit terminations. 

3.40 Provides for building-out the office 
cable capacity, on balance terminaticns 

when required, for offices switching at via 
net loss. 

4. CONNECTING CIRCUITS 

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

4.01 Transmission Measuring Milliwatt 
Distributing Circuits 

4.011 Motor Driven (2A Panel) - SD-95000-01 

4.012 Transitor Type - SD-9~083-01 

4~02 Jack Circuits 

4.021 Switchboard No. l lC, lD, 2 9C, 
9D, 10 or 11 - SD-15345-01 or 

SD-90645-c;>l. 

4.022 Switchboard No. 12 - SD-15441-01. 

4.023 Switchboard No. 13, 14 or 15 -· 
SD-90468-0l. 

4.024 Toll Switchboard No. 1, 1B 3, 3C 
Toll Tdm. No.land No. 3 -

SD-64545-01. 

4.03 Interrupter Circuits 

4.031 Panel GCO, SD-21666-01. 

4.032 Panel - BCO, SD-2 ... 067-01 . 

4.033 Step-by-Step - SD·3l6o6-0l. 

4.034 Crossbar No. l or Tandem -
SD-25062-01. 

4.035 Crossbar No. 5 - SD-25814-01. 

4.036 Manual or Toll - SD-95078-01, 
SD-95036-01. 

4.037 Power Signal Circuit - SD-80771-01. 

4.04 Testboard Circuits 

4.041 Local Test Desk No. 12 or. 14 or·WC 
Desk No. 2 - ES-96233-01. 

4.042 Toll Testboard 18B or 17B Test 
and Maintenance Transmission Test 

Line - SD-62447-01. 

4.043 Toll Test Board No. 5 - Test Trunk 
Circuit - SD-61172-01, 

~.044 Test Termination Circuit - SD-96476-01. 

4.05 Panel Circuits 

4.051.Subscribers Line Circuit Ground 
Cutoff - ES-240292 or SD-21715-01. 

4.052 Subscribers Line Circuit Battery 
Cutoff - SD-21712-01. 

4.053 Miscellaneous Circuits for District 
Selector Test Frame - SD-21222-01. 

4.06 Step-by-Step Circuits 

4.061 Intertoll Dial, 1st, Auxiliary or 
Intermediate Selector (Typical) 

SD-55242-01. 

4.062 Selector Circuit (Typical).­
SD-30200-01. 

4,063 Connector Circuit (Typical) -
SD-30215-01. 

4.064 Connector Test Line - SD-32198-01. 

4,065 Transmission Test Line and Switch­
mans Talking Line - SD-32021-01. 

4.066 Automati.c Trunk Test Circuit -
SD-32206-01. 

4.07 Crossbar No. 1 Circuits. 

4,071 Subscriber Line, Line Link and 
Controller Circuit - SD-25553-01, 

4.072 Number Group Connector Circuit -
SD-25276-01. 

4,073 Line Choice Connector Circuit -
SD-25034-01. 

4.074 Misc Circuits District Junctor 
Test Frame - SD-25173-0l. 

4,08 Crossbar No. 5 Circuits. 

4,081 Line, Line Link and Connector 
Circuits - SD-25548-0l. 
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4.082 Master Test Frame Circuit -
SD-25762-01. 

4.09 Crossbar Tandem Circuits. 

4.091 Office Link and Connector Circuit 
SD-25033-01. 

4.092 Misc. Circuits for Tandem Sender 
Test Frame - SD-25377-01. 

4.093 Misc. Circuits for Tandem Trunk 
Frame - SD-25370-01. 

4.094 Misc. Circuits for Tandem Trunk 
Automatic Trunk Test Frame -
SD-25378-01. 

4.10 Toll Switching System No. 4. 

4.101 Misc. Circuits for Automatic Toll 
Connecting Trunk Test Frame -
SD-68209-01. 

4.102 Automatic Outgoing Intertoll Trunk 
Test Circuit - SD-68404-01. 

DESCRIPTION OF OPERATION 

5. GENERAL 

The test line circuit provides a con­
nection from the transmission circuit under 
test to the 1000-cycle power supply which 
is the transmitting element of the one way 
transmission measuring system. When used 
in offices having intertoll trunks, provi­
sion is made for removal of 1000-cycle tone 
after approximately 10 seconds to permit 
disconnection from the calling end over an 
intertoll trunk employing single frequency 
signaling. The test line provide super­
vision which will cause the circuit under 
test as well as the originating test cir­
cuit to function properly as follows: 

In Crossbar Tnndem Offices handling 
intertoll traffic and with intertoll step 
by step selectors, receiver off hook 
supervision is provided while the tone 
is applied and receiver on hook supervi­
sion is provided after the tone is re­
moved to provide uniform superY,i~ion with 
other toll line .testing. Fig. U pro­
vides termination on an option basis to 
meet the need of the associated outward 
office for testing 1ntertoll trunks 
~witched to a subscriber's line but not 
when switched to a second intertoll 
trunk. 

When used in any local office, No. 1 
and No. 5 Crossbar and Step by Step, ap­
pearing in the subscriber's multiple, 
'the circuit is arranged to trip ringing 
and provide receiver on hook supervision 
at all times. Also when used in crossbar 
tandem offices not having any intertoll 
trunks receiver on hook supervision is 
provided at all times. On this type of 
operation, tone is applied as long as the 
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connection is held except for No. 5 
Crossbar where a few intertol1 trunk cir­
cuits may be encountered and consequently 
tone is applied for 10 seconds. 

When used in No. 1, 3 or 11 type toll 
switchboards receiver off hook supervi­
sion is provided while tone is applied, 
receiver on hook· supervision is provided 
as a disconnect signal to the operator 
when tone is removed. 

Balance test lines, when used in con­
nection with the test or any intertoll 
line, provide receiver off hook supervi­
sion so as to remove all single frequency 
signaling tones which may be used in the 
test connection. This single frequency 
signal tone, although it is not of h~gh 
enough intensity to interfere ·with testing 
when the 1000-cycle tone is present, might 
interfere with balance tests. Prov1.sion 
is made to retain the pad. 

6. OPERATION OF FIG. 1 (600 OR 9000 
IMPEDANCE) 

When the test line is seized the (SL) 
or (SLl) relay in Figs.· A, B, C, D, L, Mor 
N operates, or the "SL" and "CB" relays or 
the "PB" relay or Fig. P operates. The (R) 
relay will operate over the ring side of 
the line on either ringing current or bat.­
tery. In either case the (R) relay will 
operate through its primary and secondary 
windings in series. A 9000 ohm resistance 
( R) is introduced in parallel with the "AC" 
path of the line (R) relay circuit to allow 
the (R) relay to operate on silent battery 
without tripping machine ringing- or operat­
ing the supervisory relay of the trunk 
under test. The operation of relay (R) op­
erates relay (Rl) which in turn operates 
relay (TPl). The(Rl) relay is made slow 
release, (minimum of approximately .275 
second) and is used to close the tripping 
condition long enough to insure tripping 
machine ringing, When "ZM" option is 
furnished, the (R) thermistor delays the 
operation of the (Rl) relay to prevent 
tripping if the (R) relay operates on line 
continuity test made by the marker. 

Option "YE" 

The operation of relay (TPl) partly 
closes trip circuit and operates relay 
(TP). Relay (TP) operated (a) locks to the 
(SL) or (SLl} relay of Fig. A, B, C, D, L, 
Mor O, or the (PB) or (CB) relay of Fig. 
P, (b) connects ground to start the 1000-
cycle power supply circuits, (c) prepares 
the circuit to operate relay·(os) Fig. l, 
(d) closes the tripping resistance (TP) to 
the ring of the test line (e} opens the 
11DC11 path through the (R)·relay winding and 
(f} closes ringing ground to the (INT) 
relay winding if 11A11 wiri•ng and apparatus 
are used. If the (R) relay operated on 
battery under this condition it would re­
lease. If, however, the (R) relay is being 
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'held operatied on ringing current it may not 
release until the machine ringing is 
tripped. On. .manual ringing trunks the ( R) 
relay will not release until ringing is 
removed from the line. When the ( R) relay 
releases, the (Rl} and (TPl) relays re­
lease. The release ot the {TPl} relay will 
cause the (OS) relay to operate through the 
(TP) relay operated. 

Option "YD" 

The operation of relay.TPl partly 
closes the path to operate relay TP2 and 
operates relay TP. Relay TP operated (a) 
locks to relaf SL of Fig. D, (b) operates 
relay TP2, (c) opens the DC path through 
the R relay winding, (d) partly closes the 
path to operate the OS relay and (ei closes 
ground to the INT relay winding if 'A" wir­
ing and apparatus is provided. 

If the R relay operated on battery it 
would release at this time. If, however, 
the R relay is being held.operated on 
ringing current it may not release until 
ringing is tripped. 

The operation of relay TP2 is delayed 
'.to insure that relay TP is operated before 
tripping ot ringing can start. 

The operation or the TP2 relay (a) <Xl1-
nects ground to start the 1000-cycle power 
supply circuit, (b) closes resistance 
ground to the ring and resistance battery 
to the tip of the test line to trip ring-
ing with polarity and value of battery 
which·will not operate the called sub­
scribers supervisory relay in the coMec­
tor. 

When the R relay releases the Rl, TP, 
and TP2 relays release in order. Release 
ot the TPl relay operates relay OS through 
the TP2 ~elay released and the TP relay 
operated. 

In case the machine ringing is not 
tripped after this operation, relay (R) 
will operate on the next ringing period 
causing the (Rl) and (TPl} relay to oper­
ate and the (OS) relay to-release which 
again closes the tripping circuit. The 
operation of relay (OS) will (a) close the 
(BR) resistance "M" wiring or the (TB) re­
tardation coil in aeries with the (BR) re­
sistance "N" or "ZA" wiring across the tip 
and ring of the line. to cause a curr~nt 
tlow, (which will help to stabilize the 
contact resistance of base metal contacts}, 
(b) opens the (L} resistance and closes the 
1000-cycle tone through condensers (T} and 
(R) to the trunk under test,.and (c) closes 
battery to the (INT) rel~y contacts for use 
in operating the toll trunk supervisory 
relay on the tip of the line if "A" wiring 
and apparatus are specified. Under this 
condition the test attendant will hear the 
1000-cycle tone and make the necessary 
transm1Hion measurement. It the trunk 

under test is an L.D. incoming or toll· 
transmission selector.arranged to give a 
tone to the intercepting operator, the tone 
will only be heard ·clearly during the tour 
second period, that the (INT) relay is 
normal. The ( INT) relay follows -the machine 
ringing interrupter·1n order to allow the 
transmission test to be made during a 4 
second period and the test line to release 
during the 2 second period when the (INT) 
relay is operated thus removing the battery 
from the tip of the trunk. This battery on 
the tip of the trunk operates the (S) relay 
of the selector under test which in turn 
causes the circuit to function to shunt out 
the (TD) relay winding which is in series 
with the tip of the trunk. When the test 
attendant disconnects, the (SL), (SLl) or 
"SL" and "CB11 or "PB" relay releases, which 
in turn releases the (TP) relay; Relay 
(TP) released allows the (OS) relay tor,­
lease, restoring the dircuit to normal. 
If this release had occurred on the toll 
trunk referred to above the release would 
wait on the 2 second period in which the 
battery is removed from the tip or the 
trunk before the disconnect could occur. 

When Fig. "M" is used relay ( SL) ia 
operated over the "ANS" lead and locks on 
the "ALS" lead through the line choice or 
number group connector circuit. 

When Fig. 110 11 is used relay (SL} 1a q,­
erated in parallel with the line hold magnet,,. 
This figure 1s used for testing No. 5 crosa­
bar incoming and intra-office trunks. 

Fig. "P". This figure provides tor 
testing of lines in combined G.c.o. panel 
office and the No. l crossbar terminating 
unit (single or multi-office). For cross­
bar-lines the (PB) relay o~erates over the 
"ANS" lead and closes the ALS" lead to 
operate the LH magnets and locks to ground 
from the incoming trWlk. The (PB} relay 
operated places a busy condition on the (S) 
lead to the G.c.o. panel office and grounds 
the "H" lead to Fig. l or 7 providi~ a 
locking path for the (TP) relay. "T wir­
ing option is used for individual or last 
line busy condition and 11S 11 wiring option 
is for first or intermediate terminal 
hun~ing busy condition. For G.c.o. panel 
lines the (SL) relay opez•ates over the "S11 

lead. Operation of (SL) relay, with the 
(PB) relay normal, operates the (CB) relat 
which places a busy condition on the "ANS • 
lead to the No. l crossbar office and 
closes growid to the "H" lead to Fig. 1 
or 7 providing a locking path for the (TP) 
relay. 

.Fig. "L". Thia figure is used where 
one Fig. 1 or 7 is provided for use with 
a ground and a battery cut-off office in 
the same building. Relay (SL) operates 
from the final multiple sleeve ground in 
battery cut-off offices and coMects bat­
tery through high or low resistance de-
pending upon the type of line, to the / 
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sleeve of the .final multiple ·in the ground 
cut-off office as a busy condition, ·Relay 
(SLl) operates when the test line is se­
lected by the final in a ground cut-off 
office. Relay (SLl) closes a combination 
ground and battery busy condition to the 
sleeve of the final multiple in the battery 
cut-off office as a busy condition. Either 
(SL) or (SLl} relay operated functions 
Fig. 1 or 7 as previously explained. 

YH option and Fig. 22: 

When used with Fig. 1 provides a means 
of modifying existing installations having 
Fig. 1, for repetitive timed disconnect of 
the 1000-cycle tone. 

When the OS relay of Fig. l operates, 
the OSA "auxiliary" relay of Fig. 22 is 
operated in parallel with it. With "YS" 
option and Fig. 11 furnished, the (OSA) 
relay operated closes ground to the 60 IPM 
Interrupter Ckt. to start the INT Selector 
Stepping. With "YR" O{>tion and Fig. W 
furnished and the (OSA) relay operated 
ground is closed to lead FL on each closure 
of the back contact of the (TTO) Inter­
rupter. This starts the INT Selector Step­
ping. With "YR" option and Fig. X furnished 
and the (OSA) relay operated interrupted 
ground is closed from the 60 ,and 120 IPM 
Interru{>ter Ckt. to operate the (FL} relay. 
The (FL) relay will follow the flashes 
of ground from the Interrupter Ckt. and a 
flashing ground on lead FL will start the 
INT Selector Stepping. 

On each closure of ground to lead FL 
with relay OSA operated, selector INT will 
advance one terminal. When it closes the 
No. 9 terminal, relay LO will operate, and 
lock under control of the operated TP and 
normal TPl relay. Relay LO operated, opens 
the holding path of relay OS. 

The release of relay OS and OSA in po­
sition 9 of the INT selector removes 1000-
cycle tone by (a) transferring the 1000-
cycle tone from the trunk under test to the 
L resistance, (b) closes the trunk to a 
balanced termination to reduce singing and 
echo. 

Relay LO operated also (1) with Fig. 
11 furnished continues ground to the ST 
lead to the 60 IPM interrupter ckt.·or with 
Fig. X furnished continues interrupted 
ground to the (FL) relay, (2) opens path to 
release magnet so that selector INT will not 
release in position 9, (3) restores the 
operate path of the rotor so that these­
lector will step to position 10. 

In position 10 the CP "contact protec­
tion" relay will operate and (1) open the 
hold path of LO relay, (2) operate the re­
lease magnet of the INT selector. The 
selector will return to normal and ground 
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on its off-nomal ON contacts will prevent 
contact arcing. 

AB the INT selector leaves posit1~ 10 
the LO relay releases which operates the 
OS and OSA relays to start the timing 
cycle. 

This will put 1000-cycle tone on the 
line again for nine seconds followed by one 
second of no tone, to allow disconnection 
from a toll trunk employing B1.ngle fre­
quency signaling. 

The circuit Will continue to recycle 
providing the test attendant with nine sec­
onds of tone for test followed by one sec­
ond of silence for disconnect until the 
test in progress is completed. 

OPERATION, FIG. 2 (600, 900, 1200 OR 
1500 0) IMPEDANCE 

When it is desired to make teats of 
cord circuits, telephone circuits, etc., 
connection can be made to Fig. 2. Under 
this condition the connection of a cord to 
either the high or low sleeve Jack in the 
outgoing trunk multiple of the switchboard 
will operate the (SL) relay in Figs. "A", 
11E11 "F" 110 11 11H~ 6r 11 11J 11 "K" "N" 6r. , , , , , , , 
"Y". When this circuit is used to test 
trunk circuits from the test board the 
patching of the test line to the trunk cir­
cuit operates the· {SL) relay. The opera­
tion of relay (SL) operates relay {OS) 
which, (a) closes ground to start the 1000-
cycle tone of the power supply circuit and 
(b) transfers the power su~ply circuit tip 
and ring leads from the (L) resistance to 
the tip and ring of theequipment under 
test. When connected to a crossbar tandem 
oft'ice link and connector circuit, .the 'OS) 
relay will operate to ground on the "Sl 
lead. When connected to the automatic out­
going intertolltrunk circuit, the (OS~ 
relay will operate to@J'ound on the "H 
lead. 

The retardation coil and resistance 
across the tip and ring in Fig. 4 or the 
retardation coil and 48 volt battery in 
Fig.. 3 provide a current flow to help sta­
bilize the resistance of base metal 6on­
tacts. In addition, the retardation coil 
in Fig. 3 connected to 24 volt battery is 
used to operate the bridged relay in No. 1 
local tandem trunk circuits. 

Fig. 2 will also be used in connection 
with Transmission tests of District selec­
tors in panel and district Junctors in 
No. 1 crossbar offices by connection to the 
(OS) Jack on the district test f'rame. When 
used for transmission tests of outgoing 
trunk circuits 1n No. 5 crossbar the con­
nection la established through the master 
test frame trunk test circuit. It is used 
for making transmission tests of tandem 
trunks via the tandem trunk automatic teat 
circuit in tandem crossbar offices "ZZ" 



I 
I 
I. 

CD-96000-01 - ISSUE 21-AR 

option, to test outgoing switching trunks 
tor transmission via the outgoing trunk 
automatic test c1rcu1.t in No. 4 toll of­
fices, by connection to the (OS) Jack on 
the associated teat frames, and to test 
outgoing and 2 way 1ntertoll trunks in 
No. 4 and 4A offices by connection to the 
(l?oM) Jack on the automatic outgoing inter­
toll trunk teat c1rcu1.t in No. 4 and 4A 
toll offices. Pig. 2 1a also used in con­
nection With the Test Term1.nation c1rcu1.t 
at OGT Test Frames. 

Pig. "H" employs a high resistance 
sleeve relay to prevent the operation of 
the marginal sleeve relay in the #1 toll 
tandem trunk thus preventing the start of 
ringing. 

Fig. "I" employs a low resistance 
sleeve relay to insure operation of the 
marginal sleeve relay in the #3 toll tandem 
of trunk which prevents the start of ring­
ing. 

Fig. "J" employs a resistance and 
relay to simulate a No. 3 or No. 11 toll 
cord sleeve for making tests on toll lines 
from a No. 16 or 18B toll test board. 

Fig. "K" employs a relay simulating 
a No. l or No. 2 toll cord sleeve for mak­
ing tests on toll lines from a No. 5 toll 
test board. 

When Fig. "F" and "ZN" option is fur­
nished for use with Toll Switchboard No. lB, 
the NON RING key of the Discriminating Cir­
cuit SD-64702-01 at the switchboard should 
be operated momentarily before the plug or 
a cord at the Toll Switchboard No. lB is 
inserted in the Jack connected to the (SL) 
relay, in order to cut through the cord 
circuit under test. 

Fig. 11011 employs a 25 ohm resistance 
(SL) to give a toll line sleeve condition 
when this figure is used with a #1 toll 
switchboar<l and a connection to Fig. 5 
which will operate the (SL) relay through 
a 200 ohm resistance when the Jack of 
Pig. 5 is used. 

Figs. (. and 6 are used in connection 
with Fig. 110 1 and when a plug is inserted 
in {Send lMW) Jack, battery is closed 
through (SLl) resistance, and "make con­
tact" of (Send lMW) Jack through "p" wind­
ing of (SL) relay of Fig. "G" to ground 
operating (SL} relay, in turn operating 
(OS} relay. This (Send lMW} Jack is used 
to patch the 1000-cycle power supply to 
the "Tel. Ckt." under test in conjunction 
with the "transmission testing set." 

Fig. N. The (SL) .elay winding con­
nects to the local contacts of Jacks at a 
No. 12 Switchboard. A cord inserted in 
one or these Jacks operates the (SL) relay, 
which operates the (OS) relay or Fig. 2 or 

Band connects ground to the sleeves ot 
the Jacks as a busy .condition. 

Fig. "Y" is furnished for use With 
Mo. 10 switchboard. The high resistance 
Jack sleeve for toll cords is obtained bJ 
inserting resistance {SL) in series With 
the winding of relay (SL). The low re­
sistance Jack sleeve for local cords 1s 
omit resistor (SL). Relay (SL) operates 
relay (OS) of Fig. 2 or 8. 

8. OPERATION( FI0.7 AND AB (600() OR 9000 
IMPEDANCEJ 

The presence of 1000-cycle tone ter­
mination will prevent effective disconnec~ 
tion from the calling end over a toll 
c1rcu1. t .employing single frequency signal­
ing. Fig. 7 and AB provides for removal 
of the 1000-cycle tone after approximately 
10 seconds to permit disconnection should 
a call from such a toll circuit be directed 
to this test line. 

When the test line is seized the (SL) 
or (SLl) relay in Figs. A, B, c, D, L, Mor 
O, the {SL) and (CB) relays or the (PB) 
relay of Fig. P operates as explained in 
Paragraph 5. Relay (R) will operate to 
ringing current over the ring side of the 
line, operating relay (TPl) to close in 
part the trip circuit. When ZM option is 
furnished, the (R) thermistor delays the 
operation of the {TPl) relay to prevent 
tripping if the (R) relay operates on line 
continuity test made by the marker. The 
(TPl) relay operated, operates relay {TP) 
which locks to ground on the "H" lead to 
the sleeve relay, closes in part the oper­
ate path for relay (OS) and completes 
closure of the trip~ing circuit through 
the vacuum tube (TR), Ringing current will 
fire the vacuum tube, trip ringing, causing 
relays (R) and (TPl) to be released. Re­
lease or {TPl) relay opens the trip path 
and closes a circuit to operate relay (OS). 

Should the ringing interval be of in• 
sufficient duration to fire the vacuum 
tube, the second cycle of ringing current 
will reoperate the (R) and (TPl) relays. 
Relay (TPl) operated will release relay 
(OS). Selector (INT) will restore, if it 
has advanced from normal and the vacuum 
tube (TR) 1a again closed to the "T" and 
"R11 leads to trip the ringing. 

Relaf {OS) operated holds under caitIUl. 
of the (TPJ relay operated and the (TPl) 
and (LO} relays normal, closes ground to the 
"ST" leads to the 1000-cycle power supply 
and the 60 IPM interrupter circuit if pro­
vided, closes in part a path to operate rotor 
(INT), opens the operate path for the (INT) 
release magnet, closes (BR) resistance in 
series with retardation coil (TB) to cause a 
current flow which will help stabilize the 
contact resistance of base metal contacts. 
and transfers the 1000-cycle tone circuit 
from the resistance (L) to the tip and ring 
of the trunk under test. 

Page 7 



CD-96000-01 - ISSUE 21-AR 

When "ZE" Of.t1on and F1g. 11 1B used, 
ground on the "ST' lead from th1s or some 
other circuit connected to the interrupter 
w111 cause the interrupter circuit to 
function to flash relay (FL) 1nterm1ttently 
closing ground to the "FL" lead. When "ZE" 
option and Fig. 14 are used, a start ground 
is not required by the interrupter circuit 
and the winding of the (FL) relay is con­
nected to the 60 IPM supply, causin§ the 
relay to flash contim~ously. When ZF" op­
tion is used, ground will be closed to lead 
"B" at each closure of the back contact of 
the (TTO) interrupter. 

On each closure of ground to lead "FL" 
or "B", with relay (OS) operated, selector 
(INT} will advance one terminal. When it 
closes number 10 terminal, relay (LO) will 
operate and lock under con~rol of the oper­
ated (TP} and normal (TPl} relays. Relay 
(LO} operates, opens the holding path for 
relay (OS) and closes 1n part a balance 
termination circuit. Release of relay (OS) 
transfers the 1000-cycle tone from the 
trunk under test to the (L) resistance, 
closes the trunk to a balance termination 
to reduce "singing" and "echo", removes 
ground f'rom the "ST" leads to the 1000-
cycle power supply and, if used, the 60 IPM 
interrupter, and closes a path to the (RLS) 
magnet to restore the (INT) selector to 

• normal. 

When the 1000-cycle tone has been re­
moved by the release of relay (OS), dis­
connection from a toll trunk employing 
single frequency signaling can become ef­
fective. Disconnection from other type 
trunks can occur at any time. When discon­
nection by the test attendant has become 
effective, the (SL}, (SLl) or (SL) and (CB) 
or (PB} relay releases, which in turn 
releases the· (TP) relay. This causes the 
release of relay (LO} or (OS) if relay (LO) 
has not operated, selector (INT), if off­
normal, restores and the test selector is 
1n a normal condition. 

Should the tone be removed from the 
trunk before the test being made is com­
plete, the tone can be restored and the 
timing recycled if the trunk under test is 
arranged to rering the called line. Other­
wise disconnection must take place and a 
new call originated to the test line. 

Fig.· 7 and AC (6000 or 9000 Impedance) 

Fig. AC when used with Fig, 7 provides 
a means of modifying existing installations 
having Fig. 7 and AB for repetitive timed 
disconnect of the 1000-cycle tone. 

The operation of the circuit will be 
exactly as described previously until the 
(OS) relay operates. Relay (OS) operated 
holds under control of the (TP) relay oper­
ated and the (TPl) and (LO) relays normal. 
With Fig. 11 or 14 furnished the (OS) relay 
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closes ground to the S'l' leads to the 1000-
cycle power supply·and the 60 .IPM Inter­
rupter Circuit, if provided.· Relay OS 
closes in part a path to operate rotor 
(INT), opens the operate path for the (IN'l') 
release magnet, closes (BR) resistance in 
series w1th retardation coil .(TB) to cause 
a current flow which will help stabilize 
the contact resistance of base metal con­
tacts, and transfers the 1000-cycle tone 
circuit from the resistance (L) to·the tip 
and ring of the trunk under test. 

When "ZE" option and Fig. 11 is used, 
ground on the "ST" lead from th1s or some 
other circuit c.onnected to the interrupter 
will cause the interrupter circuit to func­
tion to flash relay (FL) intermittently 
closing ground to the "FL" lead. When "ZE" 
option and F1g. 14 1s used, a start ground 
is not required by the interrupter circuit 
and the winding of the (FL) relay is con­
nected to the 60 IPM supply, causin§ the 
relay to flash continuously. When ZF" op- . 
t1on is used, ground will be closed to lead 
"B" or "FL" at each closure of the back 
contact of the (TT0) interrupter. 

When "ZE" option.and Fig. X are furn-
ished interrupted ground from the 60.or _____ . 
120 IPM Interrupter Circuit will operate 
the (FL) relay causing the relay to flash 
intermittently and transmit interrupted 
ground to the "FL" lead. 

On each closure of ground to lead FL 
or B w1th relay OS operated, selector INT 
will advance one terminal. When 1t closes 
the No. 9 teDDil:el, relay LO will operate, 
and lock under control or the operated TP 
and normal TPl relay. Relay LO operated. 
opens the holding path of relay OS. 

With "XE" option the Interrupter leade 
(ST), (STl) and (FL) are closed b~ a paral­
lel circuit on contacts of relay (LO) to. 
maintain a path to the Interrupter when 
relay {OS) releases. 

The release or relay OS 1n position 9 
or the INT selector removes 1000-cycle tone 
by (a) transferring the 1000-cycle tone 
from the trunk under test to the L resist­
ance, (b) closes the trunk to a balanced 
texminat1on to reduce s1ng1ng and echo. 

Relay LO operated also (a) continues 
steady or interrupted ground to the ST lead 
to the 60 IPM interrupter circuit or the 60 
and 120 IPM interrupter circuit, (b) opens 
path to release magnet so that selector 
INT will not release 1n pos1t1on 9, (c) 
resistors operate path of the rotor so that. 
~he selector will step to pos1t1on 10. 

In position 10 the CP contact protec­
tion relay will operate and (a) open the 
whole path of LO relay, (b) operate the 
release magnet of the INT selector. The 
selector w1ll return to normal and ground 
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on its off-normal ON contacts will prevent 
contact arcing. 

As the INT selector leaves position 10 
the LO relay releases which operates the 
OS relay to start the timing cycle. 

This will put 1000-cycle tone·on the 
line again for nine seconds followed by 
one second of no tone, to allow disconne~­
tion from a toll trunk employing single 
frequency signalling. 

The circuit will continue to recycle 
providing the test attendant with nine 
seconds of tone for test followed by one 
second of silence for disconnect until the 
test in progress is completed. 

When disconnection by the test at­
tendant has become effective, the SL relay 
releases which 1n turn releases the TO and 
LO relays. 

9. OPERATION, FIG. 8. 

The presence of 1000-cycle tone t~r­
mination will prevent effective disconnec­
tion from the calling end over a toll 
circuit employing single frequency signal­
ling. Fig. 8, used when tripping or machine 
ringing is not required, provides for Pe­
moval of the 100-cycle tone after approxi­
mately 10 seconds. 

When the test line is seized, the "M" 
lead is ~ounded by the operation of the 
(SL) or (SLl) relay of Figs. A, B, F, a, H, 
I, K or N as explained in Paragraph 6 or 
the "s1 11 lead is grounded from the office 
link and connnector circuit in crossbar 
tandem of!'ice or the "S" lead is grounded 
from the inter~oll dialing ste).-by-step 
selector, to operate relay (OS. Relay 
fOS). hol!ls to ground on the "H', "S" or 
~Sl' lead under control or the normal (LO) 
relay, grounds the "ST" leads to the 1000-
cycle power supply and the 60 IPM inter­
rupter circuit when provided, opens the 
path to the (RLS) magnet of the (INT) selec­
tor, closes the path from the (ROT) ma§'1et 
of the (INT) selector to the "FL or "B' 
lead, and transfers the 1000-cycle tone 
rrom the (L) resistance to tne trunk or 
cord under test. 

When "ZE" or,tion and Fig. 11 are used, 
ground on the "ST' lead from this or some 
other circuit connected to the interrupter 
will cause the interrupter circuit to 
function to flash relar. (FL) intermittentlr., 
closing ground to the 'FL" lead. When "ZE' 
option and Fig. 14 are used, a start ground 
is not required by the interrupter circuit 
and the winding of the (FL) relay is con­
nected to the 60 IPM supply, causin§ the 
relay to flash continuously. When I ZF1

• 

option is used, grpund will be closed to 
lead "B" at each closure of the back con­
tact of the (TTO) interrupter. 

On each closure of ground to lead "FL" 
or "B" with relay (OS) operated, selector 
(INT) will advance one terminal. When 
tenninal 10 is closed, relay {LO) will op­
erate and lock to ground on lead uH" or 
"Sl". Relay (LO) operated opens the hold­
ing path for relay (OS) and closes in part 
a balance tennination circuit. Release of 
relay (OS) transfers the 1000-cycle tone 
from the trunk or cord under test to the 
(L} resistance, closes the trunk to a bal­
ance termination to reduce singing and 
echo while awaiting disconnection, removes 
ground from the 11ST" leads, opens the path 
to the (ROT) magnet and closes the operate 
path of the (RLS} magnet with YK option to 
restore the (INT) selector to normal. When 
YL option is provided, ground to the re­
lease magnet of INT selector is closed 
through the normal contacts of OS relay. 
This prevents arcing of the INT selector 
terminals and provides contact protection. 

When the 1000-cycle tone .has been re­
moved by the release of relay (OS), 
disconnection from a toll trunk employing 
single frequency signaling can become ef­
fective. Disconnection from other type 
trunks or cords under test can occur at 
any time. When disconnection by the test 
attendant has become effective,' release ot 
the sleeve relay, the step by step inter­
toll selector or the secondary hold magnets 
remove ground from the 11H11

, 
11S11 or "Sl" 

lead. Relay {LO) is released or if the 
(LO) has not been operated, the (OS} relay 
is released. Ii' off-normal, the(INT) 
selector is restored and the test line is 
in a normal condition. 

Should the tone be removed from the 
trunk or cord under test before the test 
is complete, disconnection must take place 
and a new call originated to the test line. 

The retardation coil in Fig. 3 con­
nected to 24 volt battery is used to oper­
ate the bridged relay in No. l local tande■ 
trunk circuits. The retardation coil in 
Fig. 3 connected to 48 volt battery or the 
retardation coll and resistance in Fig. 4 
help stabilize the resistance of base metal 
contacts by providing a current flow. The 
battex•y through retardation coil in Fig. 13 
is used to operate a relay in the ·intertoll 
dialing auxiliary trunk circuit. 

10. OPERATION, FIG. 15 (MFR. DISC. REPLACED 
BY FIG. 23 WITH 9ocn IMPEDANCE CONNEC­
TION) 

When the test line is seized, the (SL) 
relay or Fig. 0 is operated in ~arallel with 
the line hold magnet. Relay {R) Will oper­
ate over the ring side of the line either 
to ringing current or battery. A 9000 ohm 
resistance (R) is introduced in ~arallel 
with the A-C path of the line (RJ relay cir­
cuit to allow the (R) relay to operate on 
silent battery without tripping machine 
ringing or operating the supervisory relay 
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or the trunk under teat. The operation 
or rel&f (R) will operate rel&f (TPl) to clo1e 
in part the trip oirouit and to operate 
rel&f (TP). The (TPl) rel~ 11 made llOW 
r1lea1e and a th1z,m11tor (R 11 added to 
delay the operation or the TPl) relay to 
prevent tripping it the (R) relay operate■ 
on line continuity teat made by the marker, 
Relay (TP) look■ to ground on the "H" lead 
to the 1leev1 relay, olo1e1 in part the 
operate path tor relay (OS), oomplet11 olo• 
1ur1 ot the tripping o1rou1~ and open• the 
D·C path through the (R) rolay winding, It 
the (R) relay operated on battery, under 
thia condition it would releaae, It, how­
ever, the (R) relay 11 being held operated 
on ringing current it may not releaae until 
the machine ringing is tripped, Release or 
the (R) relay releases relay (TPl), opening 
the trip path and caus1ng the (OS) relay 
to operate, In case the machine ringing 1s 
not tripped after this operation, relay (R) 
will operate on the next ringing period, 
causing the (TPl) relay to operate and the 
(OS) relay to release which a~ain closes 
the tripping circuit. Relay lOS) operated, 
holds under control of the (TP) relay op­
erated and the (TPl) and (LO) relays normal, 
closes ground to the 11ST11 leads to the 1000-
cycle power supply and ~he 60 IPM Inter­
rupter Circuit closes in part a path to 
operate rotor (INT), opens the operate path 
for the (INT) release magnet, closes the 
(BR) resistance in series with retardation 
coil (TB) to cause a current flow which will 
help stabilize the resistance of base metal 
contacts, and transfers the 1000-cycle tone 
circuit from the resistance (L) to the tip 
and ring of the trunk under test. 

On each closure of ground to lead "FL" 
with relay (OS) operated, selector ~NT) 
will advance one terminal. When it closes 
number 10 terminal, relay (LO) will operate 
and lock under control of the operated (TP) 
and normal (TPl) relays. Relay (LO) oper­
ated, opens the holding path for relay (OS) 
and closes in part a balance termination 
circuit. Release of relay (OS) transfers 
the 1000-cycle tone from the trunk under 
test to the (L) resistance, close·s the 
trunk to a balance termination to reduce 
"sinfiinlf' and "echo", removes ground from 
the ST leads to the 1000-cycle power 
supply and the 60 IPM interrupter circuit, 
opens the operate path of the rotor (INT) 
and closes a path to the release magnet 
with YK option to restore the (INT) selector 
to normal, When YL option is provided • 
ground to release the magnet of the INT 
selector is closed through the normal con­
tacts or the OS relay. This prevents arc­
ing at the INT selector terminals and 
provides contact protection, 

When the 1000-cycle tone has been re­
moved by the release of relay (OS), dis­
connection from a toll trunk employing 
single frequency signaling can become ef­
fective. When disconnection by the test 
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attendant ha• become 1tteot1v1, the (IL) 
relay or ,1,. 0 r1lea1e1 which 1n t11m N• 
lea••· the (TP) and (LO) rel&yl, • 

Should the tone be removed tl'OII thl 
trunk betor• the teat be1n1111&4• 11 oo■• 
plete, the tone oan be re■tored and the 
timing recycled it the t~unk under t11t 11 
arran1ed to rerin1 the called line, Othll'• 
Will dilOOMeot1on mu■t take plaoe and a 
new call originated to the teltline, 

11, OPIRATION, PIO, 16 

11,01 General 

Thia figure prov1dea a teat line with 
timed disconnect or 1000-cyole tone tor u1e 
with 1ntertoll trunks. It 11 wsed 1n com~ 
b1natton with Figs, R, S, •r, U, V, Z or AA 
depending upon the balance termination and 
supervision required by the trunk under 
test. When the circuit 1s seized, ground 
on the sleeve lead operates relay (OS) 
under control or the (LO) relay normal, it 
Fig, R, S, or Vis used or operated the (SL) 
relay which in turn o~erates the (OS) rel.ay 
under control or the lLO) relay normal if 
Fig.Tor Vis used, The operation or the 
(OS) relay closes grqund to the "ST" lead 
to the 1000-cycle power s~ply·; opens the • • • 
operate path for the (INT) release magnet, 
closes in part a path to operate rotor 
(INT), closes the operate path or the (FL) 
relay to the 60 and 120 IPM interrupter 
circuit, if Fig.Xis furnished, removes 
the balance termination from the "T" and 
"R" leads· or the trunk under test and 
transfers the 1000-cycle tone circuit from 
the (L) resistance to the "T" and 11R11 leade 
of the trunk under test. 

11.02 With Fig, W 

When Fig.Wis furnished, ground is 
closed to lead "FL" on each closure of the 
back contact of the (TTO) internupter. 
When Fig.Xis furnished, ground is closed 
to lead "FL" through made contact of the 
"FL" relay which operates and released fol­
lowing the ground interruptions supplied 
by the 60 and 120 IPM interrupter circuit, 

On each closure of ground to the "FLn 
lead with relay (OS) operated, selector 
(INT) will advance one terminal. When it 
closes number lO terminal., relay (LO) will 
operate. 

11.03 With Fig. R 

When Fig, R is furnished, the' 48 volt 
battery and.(CB) retard coil provide a cur­
rent flow to stabilize the resistance or 
base metal contacts and with the (LO) relay 
normal, battery on the tip side or the l1n• 
provides "off hook" supervision" "ZP" op- • 
tion, for SXS tandem areas and 'off hook" 
supervision, "zo" Of.t1on, for crossbar 
tandem areas. The 'LO" relay operated, 
locks to ground on the "Sl" lead, l'eleaee■ 
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the (OS) relay and reverses the battery and 
ground on the tip and ring leads changing 
the supervision to "on hook", "ZP" option, 
SXS tandem areas and "on hook" supervision, 
"zo" option, for crossbar tandem areas. 

ll.04 With Fig. S 
When Fig.Sis furnished, a balanced 

simplex connection, "ZS" option or the 
unbalanced simplex connection, "YA" ottion . 
cons1st1n~ or {PC) retardation coil, TA}, 
(TB), (TC} and (TD) resistanaes and 4 

• volt battery 1s provided to control the 
operation of the pad control relay in the 
intertoll trunk. This arrangement also 
provides a current flow to help stabilize 
the resistance or base metal contacts. The 
~LO) relay operated, locks to ground on the 
S" lead, releases the (OS) relaf. and 

places ground on the "SP" lead, 'YB" op­
tion, or removes ground from the "SP" lead, 
"YC" option, changing the supervision 
toward the selector multiple from "on hook" 
to "off hook", "YB" optionj or "off hook" 
to "on hook", "YC" option. 

11.05 With Fig. T 
When Fig.Tis furnished, a simplex 

connection consisting or (PC) retardation 
coil and (PC) resistance With 24 volt bat­
tery connected at the mid-point 1s pro­
vided to hold the switching pad or any to11· 
line so equipped in the circuit while the 
test is being made and also provides a cur­
rent flow to help stabilize the resistance 
or base metal contacts. If it 1s desired 
to test a toll line without the sWitching 
pads it will be necessary to arrange in 
advance of the test to have the proper 
relay blocked for the purpose. The (SL) 
relay which operated on its secondary wind­
ing alone when the trunk was seized pro­
vides "off hook" supervision over lead "S" 
while the (LO) relay is normal. The (LO) 
relay operated, locks under control or the 
(SL) relay ope1•ated, releases the (OS) 
relay closes ground to the (SL) relay 
primary winding which shunts the secondary 
winding causing the operator's sur,erviso~ 
lamp to light as a disconnect or 'on hook' 
signal. 

11.06 With Fig. V 

When Fig.Vis furnished the 500 ohm 
sleeve relay is provided for pad control 
purposes. The (LO) relaf operated locks 
under control. or the (SL) relay operated, 
releases the (OS) relay and connects 24 
volt battery and ground through 900 ohm 
resistances to the tip and ring conductors 
re~pectively of the switchboard Jack cir­
cuit chan§ing the supervision from "off 
hook" to on hook" as a disconnect signal. 

11.07 With Fig. U 

When Fig. U is furnished, the 48 volt 
battery through the windings of the (CB) 
retard coil provide a current flow to 
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stabilize the resistance or base metal 
contacts. With relay (LO) normal battery 
1 s closed to the ring of the line, "ZO" op­
tion to provide off hook supervision as long 
as the l milliwatt power supply is• closed to 
the line. The operation of relay (LO) at 
the end or a 10 second timing interval re-· 
verses the polarity of the line resulting 
in an "on hook" supervisory signal. The 
"ZP" option is provided when this circuit 
is used in areas where battery on xhe tip 
1s required ror "orr. hook" supervision. 
The termination impedance as required by 
the crossbar tandem trunk is obtained by 
the use of options "ZV", "ZW", "ZX:11 and 
"zy". The desired termination impedance 
for use with the 1 milliwatt power supply 
1s also obtained by the use of these op~ 
tions. 
11.08 With Fig. Z 

When Fig. Z is furnished the closure 
of a bridge across leads T and R by the 
step by step tandem selector causes the 
operation or relay A which in turn operates 
relay B. The operation or relay B cJ.oses 
a circuit which operates relay (OSl closing 
the 1 milliwatt power supply toward the 
step by step tandem trunk. It also closes 
ground·over lead "S" to hold the step by 
step connector. After a 10 second timing 
interval relay (LO) operates reversing the 
polarity of the trunk to change the "off 
hook" supervision to an "on hook" super­
visory signal. 
11.09 With Fig. AA 

When Fig. AA is furnished the seizure 
of the trunk operates the (SL) relay on 24 
volt battery over the 11S" lead providing 
"off hook" supervision. At the completion 
of the timing cycle the (LO) relay o~er- · 
ates, locks under control of the (SL} relay 
and (A) relay, releasing the (OS) relay. 
The (LO) relay operated closes ground 
through the (A) relay winding to shunt the 
(SL) relay winding causing the operators 
supervisory lamp to light as a disconnect 
or "on hook" signal. 
11.10 With Fig, AD 

When Fig. AD is rurnlshed with "YY" 
option, the 34 sleeve relay 1s provided for 
pad control purposes. The CB retard coil 
with 48 volt battery provides a current 
flow to stabilize the resistance of base 
metal contacts, and off hoolc supervision at. 
the #11 switchboard. 

11.11 When Fig. AD is furnished with Fig. 
N (YX option) it may be connected 

to a No. 12 switchboard and the operation 
is as stated for the No. 11 switchboard. 

The LO relay operated, locks under 
control of the SL relay operated, releases 
the OS relay, and removes the CB retard 
coil from the tip and ring conductors 
changing the supervision to "on hook". 

Page 11 
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11.12 Disconnection 

The release of relay (OS) caused by 
the operation of relay (LO), Fig. R, S, T, 
U, V, Z, AA or AB transfers the 1000-cycle 
tone from the trunk under test to the {L) 
resistance, closes the trunk to a balance 
termination to reduce "singing" and "echo", 
removes ground from the "ST" lead to the 
1000-cycle power supply, open the operate 
path or the (FL) relay, 1.f Fig. X is used, 
opens the operate path of the rotor (INT) 
and closes a path to the release magnet 
with YK option to restore the (INT) selec­
tor to normal. When "YL" option is pro­
vided ground to the release magnet of' INT 
selector is closed through the normal con­
tacts of the OS relay. This prevents arc­
ing of the INT selector terminals, and 
provides contact protection. When the 
1000-cycle tone has been removed by the 
release of relay (OS), disconnection from 
a toll trunk employing single frequency 
signaling can become effective. When dis­
connection by the test attendant has become 
effective, ground is removed from the 
sleeve lead releasing the (LO) relay, Fig. 
R, U or Sor releas1n~ the {SL) relay which 
in tum releases the lLO) relay, Fig. T, V 
or AA. 

In Flg. Z the bridge across the T 
and R leads 1s opened releasing relay (A) 
which releases relay (B). The release of 
relay (B) releases relay (LO) and removes 
ground from the "s" lead. 

12. BALANCE TEST TERMINATION AND "E" TYPE 
REPEATER TEST. TERMINATIONS, FIGS. 9, 
10, 12, 17, 18, 21, 24, 25, 26, 27, 
30, 31, 32 

12. 01 General 

Figs. 9, 10, 12, 17, 18, 21, 24, 25, 
26, 27, 30, 31, and 32 provide tenn1nations 
for use by toll test boards 1n deternung 
sing1n§ margins on toll trunks and for test­
ing "E type repeaters. Where balance 
tests are made on single frequency super­
vision toll lines, the test line cir-
cuit provides "off hook" supervision to 
cause the removal of the single frequency 
tone and tilters. Fig. 9, 25 or 30 1s used 
to permit the toll test attendant to test 
hybrid coils and networks on the local of• 
f~ce side of a toll center. Provision 1s 
made for tripping of machine ringing in 
order to place the lncoming trunk circuit 
1n condition for testing. A vacuum tube 1a 
left across the "T" and "R" leads at all 
times. This will trip ringing in the in­
coming trunk but will not be detrimental 
during testing. The retardation coil and 
resistance provide a current !'low to help 
stabilize the resistance of base metal 
contacts. When Fig. 9, 25 or 30 is provided 
for use with circuits on which no Bl.ngle fre­
quency tone is expected, "on hook" super­
vision is provided to prevent charging a 
call that gets this line as a wrong number. 
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When Inband Signaling or enabling control 
for "E" type repeaters 1a eheountered "ott 
hook" supervision is provided. A lettered 
Fig., AE, AF, AG, AH, L or P is associated 
with Fig. 9, 25, or 30 to provide a sleeve 
condition to pel'fflit the t~st line to be se­
lected or to test busy. The operation of the 
associated lettered figure ie sim1lar to that 
described in Paragraph 5 or 6 except that 
"H" lead connection to Fig. 9, 25 or 30 is 
not required. When Fig. 9, 25 or 30 is in a 
No. 1 or No. 5 Crossbar Office an associated 
lettered .figure is not required. 

12.02 With Fig. lO 

Fig. lO is used to provide a termina­
tion for the toll trunk at a tandem office. 
The battery and ground through the (CBl) 
retardation coil provides a direct current 
flow path to help stabilize the reaiatance 
o,f base metal contacts. Battery is placed 
on the ring side of the line to provide 
"off hook" supervision. 

12.03 With Fig. 12 

Fig. 12 provides a termination at 
the step by step selector multiple for an 
1ntertoll dialing trunk. The simplex con­
nection consisting of (CBl.) retardation 
coil, (TA), (TB), and {TC) and {TD) resis­
tances and 48 volt battery is provided to 
control the operation of the pad control . 
relay in the intertoll trunk. <?gtion "ZS" 
removes the pad while option "YA retains 
the pad in the intertoll trunk. This ar­
rangement also provides a current flow to 
help stabilize the resistance of base metal 
contacts. Ground on the "SP" lead provides 
"off hook" supervision toward the selector 
multiple. 

12.04 With Fig. 17 

Fig. 17 provides a termination ror 
the toll trunk at a No. 13, 14, or 15 type 
D.S. 11A11 switchboard. The (CBl) retarda­
tion call provides a direct current flow 
path to stabilize the resistance or base 
metal contacts and to provide "off hook" 
supervision at the D.S. "A" switchboard. 

12.05 Fig. 18 

Fig. 18 provides a termination for 
the toll trunk at a No. 3, 3C or 3CL S.D. 
"A" switchboard where pad control is pro­
vided. The simplex arrangement consisting 
of (PC) retardation coil and (PC) resist­
ance with 24 volt battery is used to con­
trol the operation of the pad control rel&¥ 
or the intertoll trunk circuit. Off hook 
supervision is provided by 1800 ohm ground 
on the sleeve. 

12.06 Fig. 19 

Fig. 19 provides a balance term.1na­
tion foruse by toll desk boards in deter­
mining singing margin on 1ntertoll tandem 

Ii\ 
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trunks. When balance tests are made on a 
single frequency supervision toll line, 
the test line current provides "off hook" 
supervision to cause theremoval of the 
sinfle frequency tone and filters. Option 
"ZO is used when battery on the ring is 
required to give "o!'f hook" supervision. 
Option "ZP" is used when battery on the 
tip is• required to give "orr hook" super­
vision, Fig, 19 is used with intertoll 
trunks that are switched to a subscriber 
line, It is not used in intertoll trunks 

·that are switched toa second intertoll 
trunk. 

12,07 Fig. 20 

Fig. 20 provides a balance test for 
step by step tandem selector, It is used 
in making tests on intertoll dialing 
trunks switched to subscribers line. This 
!'igure should not be used in testing inter­
toll dialing trunks that are switched to a 
second intertoll dia~ing selector, It 
provides optional 900, 1200 or 1500 terminal 
impedance as required by the step by step 
trunk to which it is connected, 

12,08 Fig, 21 

Fig. 21 provides a termination for 
the toll trunk at a No. 3, 3c or 3CL D.C. 
"A" switchboard, in nonpad of!'ices, or toll 
Swbd. No. l or 2. Off hook supervision is 
provided by 1800 ohm ground on the sleeve 
with "'XH" option; or 500 ohm ground "Xl" 
option, 

12.09 With Fig. 24 

Fig. 24 is used to provide a termina­
tion for local No. 11 switchboard arranged 
for outward toll service. The CB retarda­
tion coil provides a direct current !'low 
path to stabilize the resistance of base 
metal contacts and provides off hook super­
vision at the No. 11 switchboard. 

12.10 With Fig. 25 

Fig. 25 provides a short circuit 
termination which, when connected to a 
subscriber number, can be used to deter­
mine singing margins on trunks equipped 
with E type or other repeaters. The ring­
ing is tripped similar to the ex~lanation 
in Paragraph 12,1. Condenser (BJ furnishes 
the short circuit to the trunk in an on 
hook supervision basis to prevent charging 
1!' called in error from a customer's line. 
The resistance (BRl) is 10,000w to prevent 
a charge but still give some current !'low 
to stabilize the resistance of base metal 
contacts. This figure is used with let­
tered figures in the sleeve circuit as ex­
plained. in Paragraph 12 1. 

12.11 With FiF, 26 

Fig. 26 provides a short circuit 
termination for use with No. 1, 2, 3, 3C 
3CL Toll switchboards. A short circuit 

across tip and ring provides the termina­
tion while off hook supervision is given l>y 
the sleeve resistance, option "XA" or "WR" 
provides 500w sleeve for switchboards No. lD 
and 10 and Toll Swbds. No. 1 and 2. Opt-ion 
"XB" provides 1000w sleeve· for Toll Swbd. 
No. 1 and option "XC" provides an 1800w 
sleeve for Swbds. No. 3, 3c and 3CL. 

12.12 With Fig. 27 

Fig, 27 provides a short circuit 
termination for use with No, 11, 12, 13, 
14 and 15 type switchboards in determining 
singing margins on trunks equipped with E 
type or other repeaters. Condenser (B) 
!'urnishes the short circuit transmission­
wise while retard coil (CBl):irovides a DC 
short circuit to give arr hook supervision, 
With "XF" option the 37(J) sleeve resistance 
is used on swbds. No. 11, 13, 14 or 15, 
Option "XG" provides connection to Fig, N 
!'or use with a No. 12 switchboard. 

12.13 With Fig. 30 

Fig. 30 provides an open circuit 
termination which, when connected to a 
subscriber number, can be used to determine 
singing margins on trunks equipped with 
"E" type or other repeaters. . The ringing 
is tripped as described in par. 12,1, 

12,14 With Fig. 31 

Fig. 31 provides an open circuit term­
ination for use with switchboard cords which 
do not supply battery and ground to the 
test line. ~o connection is required to 
the tip and ring leads of the switchboard 
jack, the optional sleeve resistance is 
such that off hook supervision is provided 
on sleeve supervision cords. 

12.15 With Fig. 32 

Fig. 32 provides an open circuit. 
termination for use with switchboard corda 
which supply battery andground to the test 
line. Inductor (CBl) provides off hook 
supervision by providing a 500 ohm short 
circuit in the DC circuit, while the 
impedance of the inductor simulates an 
open circuit f'or testing purposes. 

13. OPERATION< 
IMPEDANCE) 

FIG. 23 (6000 OR 900 0 

When the test line is seized, the 
(SL) relay of Figs. A, B, C, D L, M. O, 
or Pis operated in parallel with the line 
hold magnet. Relay (R) will operate over 
the ring side of the line either to 
ringing current or battery, A 9000 ohm 
resistance (R) is introduced in ~arallel 
with the A-C path of the line (RJ relay 
circuit to allow the (R) relay to operate 
on silent battery without tripping machine 
ringing or operating the supervisory relay 
or the trunk under test, The opemtion ot 
relay {R) will operate relay (TPl) to close 
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in part the trip circuit and to operate re­
lay (TP). The (TPl) rela1 is made slow re­
lease and a thermistor (R 1& added to delay 
the operation or the (TPl relay to ~revent 
tripping if the (R) relay operates on line 
continuity test made by the marker. Relay 
(TP) loclcs to ground on the "H" lead to the 
sleeve relay, closes in part the operate 
path for relay (OS), completes closure of 
the tripping circuit, and opens the D-C path 
through the (R) relay winding. If the (R) 
relay operated on battery, under this con­
dition it would release. If, however, the 
(R) relay is being held operated on ringing 
current it may not release until the machine 
ringing 1a tripped. Release of the (R) re­
lay releases relay (TPl), opening the trip 
path and causing the (OS) relay to operate. 
In case the machine ringing 11 not tripped 
after this operation, relay (R) will operate 
on the next ringing period, causing the (TPl) 
relay to operate and the (OS) relay to re­
lease which again closes the tripping cir­
cuit, Relay {OS) operated, holds under con­
trol or the (TP) relay operated and the (TPl) 
and (LO) relays normal, With Fig, ll fur­
nished th~ (OS) relay operated closes ground 
to the ST lead to the 1000-cycle power aupply 
and to the 60 IPM Interrupter Ckt., with Fig, 
W furnished the (OS) relay closet grd, to 
the ST lead to the 1000-cycle eower aupply, 
and with Fig. X furnished the (OS) relay 
connects aolid ground to the ST lead or the 
1000- cyole supply, and interrupted ground 
from the 60 or 120 IPM Interrueter Circuit 
to the ST lead to operate the {FL) relay, 
The (OS) relay operated also closes !n part 
a path to operate rotor (INT), opens the op­
erate path for the (INT) release magnet, 
closes the (BR) resistance in series with 
retardation coil (TV) to cause a current 
flow which will help stabilize the re111t­
ance of base metal contacts in those cases 
where "on hook" supervision is provided, 
and transfers the 1000-cycle tone circuit 
from the resistance (L) to the tip and ring 
or the trunk under teat. 

With Fig, 11 furnished the interrup­
ted ground on lead FL is provided by the 
(PL) relay which follows the flashes or 
ground from the 60 IPM Int, Ckt,, with Fig, 
W furnished the interrupted ground 11 pro­
vided 'by the ('l'TP) INT, and with Pig. X 
furnished interrupted ground 11 provided by 
the (FL) relay which follows the flashea of 
ground from the 60 or 120 IPM Int. 0kt, 

On each closure ground to lead PL 
with relay OS operated, selector INT will 
advance one terminal. When it closes the 
No. 9 terminal, relay LO will operate, and 
lock under control of the.operated TP and 
normal TPl relay. Relay LO oper~ted, opens 
the holding path or relay OS. 

BELL TELEPHONE LABORATORIES, INCORPORA'l'ED 

DEPT. 2321-0AB-AAB-05 
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The release of relay OS in position 9 ot 
the INT selector removes 1000-cycle tone br 
(a) transferring the 1000-cycle tone ·troa 
the trunk under teat to the L resistance (b) 
closes the trunk to a balanced termination • 
to reduce singing and echo. 

Relay LO operated alao (a) continue■ 
interrupted or steady ground to the ST lead, 
(~) open■ path to release magnet 10 that ■e­
lector INT will not release in position 9, 
(c) reatores the operate path or the rotor 
so that the selector will ■tep to posi·t1on 
10. 

In poait1on 10 the OP contact pro­
tection relay will operate and (l) open 
the hold path or LO relay, (2) operate the 
releaae magnet of the INT ■elector. The 
■elector ,will return to nonna~ and ground 
on 1ta orr-nonnal ON contact■ will prevent 
contact arcing, 

A• the INT aeleotor leave■ po■1t1on 
10 the LO relay relea1e1 which operate■ 
the OS relay to ■tart the timing cyole. 

Thi'■ will put 1000-cycle tone on the 
line again for nine 1econd1 tollowed by 
one .1econd or no tone, to allow d1aconneo• 
tion from a toll trunk employing ■1ngle 
•frequency ■1gnal1ng. 

The circuit will continue to reoyole 
providing the teat attendant with nfne 
■econda ot tone for teat followed by one 
second or 111ence for diaconneot until the 
teat 1n progress is completed, 

When d1aconnect1on by the teat at­
tendant ha1 become affected the SL relay 
releases which in turn release ■ the TP 
and LO relays. 

14. Pig. 28 is provi.ded to furnj.sh a 2 DB 
pad and is cross-connected in aerie■ 

with the test line when te■ting in office■ 
switching at via net 1011, Thia will be 
usually u■ed on the teat line■ provided in 
Pig. 8 or 16 11nce 1ub1cr1ber line■ art 
reached through a 2 DB pad, or a line 
equivalent to it. 

l;, BUILDINO-OU'l' CAPACITOR (PIO, 29) 
Where balance termination■ are pzto­

vided, per Pig, 10, 12, 13, 17, 18, 19, 
20, 21 and 24 and the office switching 11 
at via net losa; if equalization or ottice 
cable capacity 11 required Pig. 29 11 tur• 
nished and the (BO) capacitor is strapped u 
required, 
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