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CIRCUIT DESCRIPTION 

CHANGES 

ELECTRONIC SWITCHING SYSTEMS 

NO. 3 

PERIPHERAL TEST 

CIRCUIT 

D. Description of Changes 

CD-3H520-0l 
ISSUE 2A 

APPENDIX 2B 
DWG ISSUE 4B 

DISTN CODE 7Tll 

D.l Changed leads T(MT1)14 and R(MT1)14 to T(MT1)12 and R(MT1)12 
to agree with the ringing and tone plant. 

D.2 Much of the drawing has been redrawn to correct errors or for 
clarity. 

BELL TELEPHONE LABORATORIES, INCORPROATED 

DEPT 5332-GDD-UKS 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION 

CHANGES 

ELECTRONIC SWITCHING SYSTEMS 

NO. 3 

PERIPHERAL TEST 
CIRCUIT 

A. Changed and Added Functions 

CO-3H520-0l 
ISSUE 2A 

APPENDIX lA 
OWG ISSUE 3A 

OISTN CODE 7Tll 

A.l Added the capability to test the lamps on the trunk and 
test panel and the voltmeter panel. 

B. Changes in Apparatus 

B.l Removed Reelaced By 

K3 Relay BJ13 - K3 Relay BJ14 -
Sheet J4 Sheet J4 

K4 Relay BF4 - K4 Relay BF3 -
Sheet J4 Sheet J4 

• 
KS Relay BF4 KS Relay BF3 -
Sheet J4 Sheet J4 

Kl4 Relay BJ13 - Kl4 Relay BJ14 -
Sheet J4 Sheet J4 

Kl6 Relay BF46 Kl6 Relay BF59 
Sheet J4 Sheet J4 

Kl7 Relay BF46 Kl7 Relay BF59 
Sheet J4 Sheet J4 

Kl8 Relay BF46 - Kl8 Relay BF59 -
Sheet J4 Sheet J4 

Printed in U.S.A. Page 1 
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. B. 2 Removed 

R58 Resistor KS-20289,L6C, 681 ohms -
Sheet JS 

R60 Resistor K2-20289,L6C, 1050 ohms -
Sheet JS 

R61 Resistor KS-20289,L6C, 681 ohms -
Sheet JS 

R62 Resistor KS-20289,L6C, 562 ohms -
Sheet JS 

R6S Resisto•r ·KS-20289 ,L6C, • 562 ohms -
Sheet JS 

R66 Resistor KS-20289,L6C, 681 ohms -
Sheet JS 

R67 Resis~or KS-20289,LGC, 1050 ohms -
Sheet JS 

Flash key SB1DDV451-l 

• I 

CES to CR31 Diode S33G -
Sheet JS 

· D. Description of Changes 

D.l ~ade circuit pack FBS19 optional. 

0.2· · Rel"ocated capacitor C9 and contact 9 of relay Kl (Tl) in the 
circuit on the trunk and line test panel. This allows the 

. ballistic capacitance test to be- done by the voltmeter without any · 
effect from capacitor C9. 

D.3 Changed relays K3, K4, KS, Kl4, Kl6, Kl7, and Kl8 to allow 
proper circuit operation with all tolerance variations on 

the trunk and line test panel. The removal of resistors RS8, 
R60, R61, R62, R6S, R66, and R67 is also part of·this change. 

t •• • 

. ' 

D.-4 ·Added the ],.amp test·key to test each lamp and light emitting 
diode on the trunk and line test panel. Also a diode per 

lamp or light emitting diode is added to allow this testing. 
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D.5 Removed the flash key on the trunk and line test panel because 
it was decided to be unnecessary. 

D.6 Changed the CDF IN and CDF OUT relay logic on the turnk and 
line test panel. This allows a trunk or line to be connected 

to the network when both relays are operated. 

o.7 Changed the ALIT wiring to accommodate FB523 series 4-5 or 5 
and FB524 series 6-7 or 7 circuit packs • 

F. Changes in Description of Operation 

F.l Add the following to Section II after 3.42: 

Lamp Test 

3.43 The lamp test key tests the lamps on the trunk and line 
test panel and voltmeter panel. The keys that do not 

contain lamps are labled with a dot in the corner of each 
lens cap. 

-F.2 In Section II, 4.56, delete the words"A flash key is included 
to momentarily break the phone connection. The flash key, when 

operate~breaks the ring lead in the phone input line and shorts 
out the receiver." 

F.3 Add to the end of Section II, 4.26, the sentence "When both 
CDF IN and CDF OUT keys are operated, the line or trunk is 

connected to the network." 

· BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5332-GDD-UKS 
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SECTION I - GENERAL DESCRIPTICN 

1. PURPOSE Of CIRCUIT 

1.01 The periphe:ral test circuit 
(S0-3H520-01) is located on the test frame. 
It contains test circuits which, under 
program control, are used to verify that 
the peripheral circuits of No. 3 ESS (eg. 
trunks, junctors, service circuit, and 
network) are working correctly and to 
d·iagnose problems in the periphery detected 
by regular-call handling software. These 
circuits are mounted on circuit packs. 
Mounted in frcnt of the housings containing 
the circuit packs is the trunk and line 
test panel (TLTP) loihich is used to manaa.lly 
test the periphery as well as trunks and 
lines. The SD · defines the elect.rical 
connectivity of these two parts. 

1. O 2 The test frame al so contains a 
voltmeter. a phone, and an optional 
transmissi-on measuring set. 'lbe parts of 
the test frame, which work closely with the 
TLTP, will be described in this CD along 
with the TLTP. 

2, GENERAL DESCRIPrION OP OPERATION 

2.01 Tbe ~ircuits included in this SD 
and the cirC\lit i:ack codes Vlich comprise 
each circuit are listed in 2.02 • 

2. 0 2 The .circuits included in 
SD-3B520-01 are as follows: 

(a) FBSOO -
detector 

Continuity and polarity 

(bl FB501 and FB502 - Dial pulse receiver 
test circuit 

(c) FB504 - Transmission test termination 

(d) FBSOS through FB509 - Milliwatt and 
transmission environment test circuit 

(e) FB510 - Loop environment test circuit 

(fl FBS 11 through FB515 - Trunk and line 
test panel 

(g) FBS 16 and 
detector 

FB517 - Tone presence 

(h) PB518 - Tl'Y line circuit 

(i) FB519 - -Local test 
trunk circuit 

desk incoming 

(j) FB521 and FB522 - Station ringer test 
line circuit 

(k) FB523 through FB525 - Line insulation 
test circuit 

(1) FB526 t.hrough FB529 -
receiver- test circuit. 

TOUCH.;.TONE* 

* Registered in u.s. Patent Office. 

Section I 
Page 1, 1 Page 
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SECTION II - OETAil.TfiQ DESCRIPl'ION 

1 1 GENER11.L 

1.01 The following information 
describes the characteristics and operation 
of the circuit packs in the peripheral test 
unit (SD~3B520-01). The level of detail 
excludes circuit co111ponent descriptions. 
For information on the component level, the 
co for the respective circuit pack should 
be consul~ed. In the case of the TLTP, a 
detailed description is included in this 
co. 

2. DESCRIPTION OF OPEMTION {FBSOO THROUGH 
FBSO 2 ANC FBSOII THROUGH FE510) 

FBSOO 

A, General 

2. O 1 The FBS 00 circuit pack is the 
continuity and polarity detector. Its _111ain 
purpose is to check for continuity from 
distant trunks and to determine the 
polarity of any de voltage on that trunk. 

B. Specific 

2.02 The continutiy and polarity 
detector is desigtled to check the polarity 
of de voltage on the tip and ring using a 
high-il'llpedance. detector. The circuit is 

-used to check the polarity applied by a 
distant office to a tr11nk. To prevent 
false seizures, the high input·-impedance 
prevents trlpping of the supervisory 
element at the distant office. 

2.03 The states provided by the circuit 
are a 1.8-lWHM continuity state for the 
junctor continuity test, a state for 
checking low resistance on tit :,r· ring, and 
a state for checkin; for low battery on tip 
or ring. The two latter states· described 
are for detecting fault conditions. 

PB501 AND FB502 

A. General 

2.0Q The dial pulse receiver test 
circuit consists of. two circuit packs and 
is used for sending digits under various 
loop conditions, under loop and leakage 
conditions, and with or without simulated 
ringers. For custaner dial pulse receivers 
(CDPRs) the circuit can test ·for range 

extension battery, -rev-er9e battery on the 
tip and ring, ·and the coin testing state. 

B, Specific 

2.05 The dial 
circuit ~rcvides 
functions: test 
state of· CD'?Rs, 
testing to prcvide 

pulse receiver test 
essentially four main 

2-party-coin detection 
COPR battery testing, 

three conditions on loop 

and leak, and four pulsing conditions for 
each of the three loop and line conditions. 

2. 06 Tests are provided for tip-party 
nonoperate and tip-party operate tests. 
The tip-party nonoperate test ~vides a 
10-KOHM resistance between the tip lead and 
ground with the ring lead open to simulate 
a no-coin condition or ring party. If the 
CDPR is operating correctly, it should not 
respond. The tip-party operate test 
provides a 5100-ohm resistance between the 
tip lead and ground to sim.1late a 
coin-in-slot condition or tip party. If 
the circuitry is operating correctly, the 
CDPR should respond. 

2.07 The COPR. reverse battery test 
involves checking the tip lead to verify 
that it has -48 volts and that the ring 
lead is grounded. If these conditions 
exist, the dial pulse receiver test circuit 
scan point (SCOO) should operate. 

CDPR battery 
test which 

lead and 

2.08 A variation on the 
test is the range extension 
looks for -72 volts on the ring 
ground potential on the tip lead. 

2.09 There are three tests that ~ovide 
three conditions of loop and leak'.. The 
first test provides io KOHMS between tip 
and ring, si111Ulating a leakage condition. 
A simulated five ringers is applied across 
tip and ring and a 100-ohm short loop is 
simulated. The second test again provides 
the io-KOHM tip to ring leakage condition 
and the 1'00-ohm short loop simulation but 
with no ringers. The last test provides a 
1650-ohm long loop simulation only. 

2.10 The four available pulsing 
conditions are: 20.9 PPS with 52.4 percent 
break, 20.9 PPS with 71.4 percent break, 
12.9 PPS with 50 percent break, and 
12.9 PPS with 70.6 percent break. The 
pulse timing is generated via 'the 440-Hz 
ring~ng and tone plant signal that is 
divided down in frequency. When the dial 
pulses are generated, the digit 12 
(12 pulses) is sent out. At the end of the 
12-pulse cycle, the pu1.sing stops. If the 
pulse-start relay is cycled, 12 more pulses 
will be sent out (relay F is the pulse 
start relay). The duty cycle and rate at 
which dia1. pulses are sent is co•.trolled by 
the D and E relays. The other tests, loop 
conditions and coin and battery tests, are 
provided by the A, B, and c relays. The 
loop and line conditions can be applied 
with any of the four pulsing rates. 

FB504 

2.11 
provides 
circuits. 

The transll'ission test ter~ination 
either ac short or ac open 

,. 
section II 

Page 1 
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B, Specific 

2 .12 The transni 3sion test termination 
provides an ac short via a capac.itor or an 
ac open via an inductor. In either case, a 
de path exists. 

FBS0S THROUGH FB509 

A. General 

2.13 The milliwatt and transmission 
environment test circuit provides two 
ports, each of which can provide a 
milliwatt reference signal or balanced 
tennination. In addition, a loop-around 
path (ie, port-to-port connection), with 
various degrees of signal attenuation to 
test MF transmitters is also provided. By 
using these various attenuator pads and the 
internal 1100 Hz oscillator, MF receivers 
may be checked. The circuit also has a 
resistor circuit which can be used to allow 
continuity checks from tip to ring. 

B. Spes;ific 

2.14 The milliwatt and transmission 
environment test circuit is used primarily 
for transmission measurements. Two ports 
of 0-dBm, 1-kHz signal are proVided as 
reference levels for transmission loss 
testing. They can al.so provide a balanced 
termination (900 ohms in series with 
2.15 uF) for transmission path noise 
checks. In order to make bidirectional 
transmission loss meas1Jrements of trunks, a 
loop-around• connection is provided. This 
connection provides ac coupling of both 
ports. 

2.15 In the looo-around test mode, the 
60A unit is inserted to prevent fraud. 
This unit detects the presence of tones 
other·· than 1 kHz. Any signal outside the 
10-00 Hz +SH2 band wi 11 be detected by the 
60A uni~. When a detection occurs, the 
path is opened for . a period of time before 
the connection is restored. <.rbis prevents 
fraudulent use of the loop-around 
connection. 

2.16 Two 
connected for 
transmitters. 
is used in 
attenuation 
transmitter 
accuracy is 
between -6.5 

attenuation pads can be 
marginal testing of MF 

The tone presence detector 
conjunction with the two 

pads to check the MF 
operation. The MF level 

checked to verify that it is 
and -5. 5 dBm. 

2 .11 - Four additional attenuation pads 
are provided for l!Brginal testing of MF 
receivers using level accuracy checked MF 
transmitters as the tone source. An 
1100-Hz tone souree is also used to test 
the MF receivers. 

2.18 The six attenuation pads and their 
uses follow. 

Section II 
Page 2 

(a) Pad 1 - The flat-loss pad provides a 
15.Q dBm nominal loss and is used in 
testing the six tones in the MF 
transmitter and for marginal testing 
of MF receiver circuits. 

(bl Pad 2 - The twist pad provides a 
4-dBm loss at 700 Hz and 10-dBm loss 
at 1500 Hz. It is used to test the 
ability of the MF receivers to detect 
tones with differences in tone levels 
of 6 dBm. 

(c) Pad 3 - The MF detect pad provides 
23.Q dBm of loss and is used to check 
that MF transmitters are sending tone 
levels of greater than -6.5 dBm. 
With this pad, the ton• presenee 
circuit should detect the ~one from 
the MF transmitter. 

(d) Pad 4 - The MF nondetect pad provides 
-25 dBm of loss and is used to check 
that an MF transmitter is sending a 
signal less than -5.5 dBm. With this 
pad, the tone presence ciruit should 
not detect the tone from 1the MF 
transmitter. 

(e) Pad 5 - The double-keyi~ pad 
provides 6 dBm of loss and is,used in 
MF receiver testing. Two ~ones at 
-12 dBm are taken frcm the MF 
transmitter and added to an 1100-Hz 
tone at -12 dBm; the MF receiver 
should reject all three tones. 

(f) Pad 6 - The 1110dulation products pad 
adds two tones from the MF 
transmitter at -6 dBm to an 1100-Hz 
tone at -21 dBm to test the ability 
of the MF receivers to accept the two 
tones and reject the low-level tone. 

FB510 

A, General 

2.19 The loop environment test circuit 
provides circuitry to simulate tip and ring 
loop and leak conditions on tip and ring. 
It can also apply !130 volts to the test 
vertical circuit of the network to allow 
checks for cross-detection circuitey and to 
check the coin control circuit for proper 
operation. It can put a termination on tip 
and ring for ringing checks to see if 
ringing can be tripped. 

B1 Specific 

2.20 The loop environment test circuit 
is used to provide terminations for various 
tests. The basic types of termination are 
as follows: open circuit, trip and nontrip 
test state, safety trip operate and 
nonoperate test state, ringing on tip or 
ring state, minimurr leakage resistance not 
detectec, minimum leakage-resistance 
detected states, coin relay operated and 
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nonoperated state, coin collect and retur:-1 
voltage test state, power cross plus and 
minus test to tip or ring, and restore 
verify ground or loop-start test state. 

2.21 The following is a list of 
impedances placed relative to tip and 
for each of the states specified. In 
user the actual impedance includes 
resistance of a 2C ferrod. 

the 
ring 
each 

the 

TABLE A 

IMPEDANCES RELATIVE TO 
TIP AND RING 

~ 

Open Circuit 

Trip Test 

Nontrip Test 

Safety Trip 
Operate 

safety Trip 
Nonoperate 

Minu:om Leakage 
Resistance 

Coin Relay 
Operate 

Coin Collect 

Coin Return 

Power Cross 

Positive Ring 
(Tip) 

Power Cross 

Negative Ring 
{Tip) 

Restore Verify 

Ground 

Loop Start Test 

.moes;!ance !;;Qnnec~ed 

Tip to Ring 

3010 ohms, Tip to Ring 

7860 ohms, Tip to Ring 

1210 ohms, Ring to Ground 

2260 ohms, Ring to Ground 

5800 ohros, Tip to !tins-

2610 ohms, Tip to Ground 

2150 ohlt'S and Diode 
(Negative Voltage Check) 

2150 ohms and 
· Diode (Position 

Tip to Ground) 

Reve=sec! 
Voltage 

+ 130 volts t~, Ring (Tip) 
through 5111. -.>hn:s 

-130 volts to Ring (Tip) 
through 5110 ohms 

-48 volts through 
400 oruns on Ring 

':'ip to Ground 2000 ohms, 
2000 ohms to -118 volts 
for Ring Lead 

3, GENEBN, CE:SCFIPTtON Q!" Ql"EP.;\TIO, FOR 
lY IRWHS :\NO U?IE TEST Pnfil:L 
l!NCLQDING FB51J T?ROQGH ;:5151 

PONCTION 

3.01 This circuit provides facilities 
for testing trunks, junctors, lines, and 
service circuits in a No. 3 ESS 2-wire 

office. All of the trunks, junctors, 
lines, and service circuits are accessible 
by this circuit, through the use of a 
panel•mounted telephone set that is 
installed on the test frame. This circuit 
has two network appearances (access 
trunks 1 and 2), enabling the system to 
connect up to two lines, trunks, or service 
circuits to this circuit at a given time. 

3. 02 The test equipttent, mounted on the 
trunk test frame, may be used independently 
from the access trunks. Jacks are provided 
on the frame to connect external circuits 
or equipment to the -zero dbm or -10 dbm 
1-kHz signal source. 

3.03 Jacks are provided for connecting 
external test equipment to any or all of 
the two access trunks. These jacks may ~e 
used to test circuits when the reqw.red 
test equipment is net provi~ed on the trunk 
test frame. The voltmeter and optional 
transmission measuring set can be supplied 
with each fra~e. ' 

3.04 Trunks, line, junctors, and 
service circuits rray of 
service or put into 

be ~aken out 
service~ from this 

circuit. i I 
3.05 Incoming calls may pe made to 

access trunks , and 2. A second bell is 
provided on the fraJCe to indicate incoming 
calls. 

OP~TIO~ 

3.06 To sit:t?lify this ~escription, only 
trunk connections will be discussed, 
although the circuit operation is the same 
for trJnlts, lines, or service circuits. 

A, Corrmunication Between t~e Trunh and 
Line Test Panel and Trye Syste.~ 

Truck and Line T~st Panel to Syst~m 
corr;nunica tion 

3.07 communication from the trunk and 
line test panel to the system is 
accomplished wit~ scanner £errods located 
in the scanner. These scanner ferrods are 
controlled by keys in the access trunk 
control area, keys in the sta~e change 
control area, keys in the •• •:3ociated 
junctor control area, and stat1.:. control 
area. 

Svste~ to TrUnk anC Line Test Panel 
~on:i,,.inica t • on 

3.08 The following lamps are system 
controlled and establish com~unication from 
the sys~e~ to the trunk and line test 
panel. 

(a) The trunk access lamps indicate the 
access trunks which are in use. 

section II 
Page 3 
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These lamps may al.so be manually 
operated by depressing the key. 

The equipment STATUS lamps indicate 
the state of · the trunk to be tested 
when the initial connection is ·ma.de 
between the trunk and the trunk test 
panel. 

(c) The progress and error lamp reports 
the call progress. 

(d) The called supervision 
indicates the state of the trunk 
scan relay when the trunk under 
is connected to access trunk 1. 

lamp 
side 
test 

(e) The circuit limit lam~ indicates that 
most circuits in a circo.it gr,oup are 
out of service. 

B. System Connection and Access Trunk 
Control 

General 

3.09 The panel-mounted telephone set is 
used to .request the system to connect the 
desired trunk to the trun.'t and line test 
panel. The access trunk to be used is 
selected by depressiIJ1 its associated 
access trunk key. A head telephone set can 
be used instead of the handset associated 
with the telephone set. InS1:?rtion of the 
handset into the A and S jacks operates the 
TRFR relay. This simulates re.moval of the 
handset from the telephone set switch hook. 

3.10 When the connection between a 
trunk and the trunk and line test panel has 
been established, the trunk to be tested is 
connected to the telephone set via the 
access trunk circuit. The access trunk 
control circuit roay now be used to connect 
the test panel through the -network to the 
tested trunk. If the trunk to be tested is 
busy when the initial request for 
connection· is 1I1ade, a traffic busy 
verification can be made for stable calls 
only. Operation of the MON (rrcnitor) key, 
for the access trunk being used, connects a 
high impedance monitor across the tip and 
ring of the desired trunk. The trunk can 
be monitored from the telephone set located 
on the trunk test panel or a headset. A 
BOLD key is provided for each access trunk 
connection. 

c, Transmission Measuring Ci;cuit and 
control 

3 .11 The transmi. ssion measuring ci·rcui t 
is accessible from access trunks 1 and 2. 
Operation of the TRMT (transmission) key in 
the access trunk control area connects the 
trunk under test to the transmission 
measuring circuit. 
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3.12 Operation of the CAL (calibrate) 
key allows the test set to be calibrated. 
With CAL key operated, the access trunk 
circuit is not connected to the test set. 

3.13 Jacks are provided on the trunk 
test panel to plug in external test 
equipment for calil:ration With the frame 
mounted equipment. When the plug is 
inserted into the jacks, the frame mounted 
equipment is electrically removed from the 
transmission measuring circuitry. 

3.14 The on-hook, off-hook state of the 
trunk under test is indicated by the call 
supervision lamp. The system will indicate 
the status of the trunk by controlling the 
interruption rate of the called :u 1 ervision 
lamp. 

Trynk Terminations 

3.15 Operation of the TRMT OPEN or TRM'l' 
SHORT keys provides open or short 
terminations for the access trunk being 
used. 

Sending 

3.16 Access trunk 1 is used to t~ansmit 
signals on the trunk for loop-around tests. 
The TRMT 1 key has to be operated in 
conjunction with the access trunk 1 key. 

3.17 Access trunk 2 is used to receive 
signals for loop-around tests. The TRMT 2 
roust be operated in conjunction with the 
access trunk 2 key. 

LQoo-Around 

3.18 
access 
trunk 2 
distant 

Signals may 
trunk 1 and 
by requesting 
office. 

be transmitted on 
received on access 
a loop-around at the 

Transmission Tests on Local Lines 

3.19 Line transmission testing is 
performed in the same manner as trunk 
transmission testing with the following 
exception. The TRMSN LINE TEST key is 
operated to supply battery and ground to 
the ring and tip leads, respectively, to 
the line connected to the transmission 
measuring circuit. Line transmission 
testing is available on access trunk 1. 

o. Voltmeter Circuit and control 

General 

3.20 
key, in 
connects 
circuit. 

oueration of the voltmeter (VM} 
the access trunk control area, 
the trunk to the voltmeter test 

• 

• 

• 
•• 
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Ground an4 Resistance Test 

3. 21 operation o:' the VM key connects 
the '1 and R leads to the voltmeter circuit. 
The meter deflection indicates the ring to 
ground leakage resistance. 'lhe chart in 
BSP 233-135-205 on the so may be used to 
convert the scale reading to the external 
resistance. No deflection indicates an 
infinite resistance to ground. A 100-volt 
deflection indicates that the ring lead is 
grounded. operation of the 20K or 1 K key 
on the voltmeter increases the meter 
sensitivity for more accurate resistance 
readings. If the initial Meter deflection 
is teyond full scale, the presence of 
battery (-48 volts) on the ring lead is 
indicated and the foreign battery test is 
required (see 3.23). 

3.22 Operation of the tip and ring 
reverse (TRR) key effectively interchanges 
the tip and ring lead connections to the 
voltllleter circuit. In this state, the tip 
lead of the trunk is checked for leakage 
resistance to ground. 

foreign Battery Test 

3.23 Operation of the foreign EMF 
(l'EMF) key tests the ring lead for a 
negative potential with respect to ground. 
Operation of the TR.~ ltey at this time tests 
the tip lead for a negative potential. I~ 
the directicn of meter deflection is 
incorrect, the voltmeter reverse (VMR) key 
can be used to determine the positive 
voltage on the lead being teated. 

Test for voltage ett•un Tip and Ring 

3.24 operation of the metallic 
voltnieter {MVM) key teats the ring lead for 
a negative potential with res~ct to the 
tip lead. This camection tei,ts the tip 
and ring for continuity when battery and 
ground are being supplied by the distant 
office. If the VMR key is operated, t.he 
voltneter tests for a positive potential on 
the ring with resfe::t to the tip. 

Test fo-c a sbort circuit Between Tip 
~pd Rina 

3.25 Operation of the ground (GRD) key 
puts ground on the tip lead of the trunk. 
If the trunk is short circuited, the 
voltll'eter shows the same deflection when 
the ~ key is operated and restored. 

ca.acitance test 
3.26 To determine the trunk 

capacitance, the GRD ltey is operated. 
· After the needle canes to rest, the TRR key 

is operated, causing a momentary deflection 
proportional to the capacitance on the ring 
lead. Restoring the TRR key causes a 
mo!l'entary deflection proportional to t::le 
capacitance or. the tip lead. 

Positive and Negative station Gas 1Vbe 
Ringer Test~ng 

3.27 Operation of the +STA key is used 
to break down the gas tube in either plus 
tip party or plus ring party depending upon 
the state of the tip-ring reversal (TRR) 
switch located on the voltmeter panel. The 
meter will indicate current flow if the gas 
tube ioni%es. Similarly, for the -STA key, 
t.he minus tip party or minus ring party is 
tested, 

Breakdown Testing 
3.28 The brealtdam test is initiali%ed 

by operation of the BT key on the voltmeter 
panel. This applies +200 volts through a 
100~ resistor and the meter to the ring 
voltmeter lead. Operation of the TRR key 
reverses tip and ~ing applying the 
+200 volts to the tip. Any resistance to 
ground of the tip or ring will show up as a 
current value on the meter. 

E, State Change control 

State COntrols 

3.29 The state change control circuitry 
is used to request the syste~ to place a 
trunk in any of ~ts possible states. The 
A, B, and c keys are used for the state 
change control. These three keys are used 
in conjunction with the EXECUTE key. The 
PD triplet rotary switch selects the PD 
triplet with which the ABC switches are 
associated (ie, POSITION DEF has switch A 
associated with D, and B with E, etc). 

Access Trunk 1, 2 State Control 

3.30 The access trunk state control 
switch defines which access trunk the 
state change requested is tote effective. 
This avoids making a state change on the 
wrong circuit when two silllilar circuits are 
connected to both of the access trunk 
circuits of the panel. 

Associated Junctor. State Control 

3.31 The associated junctor 
control switch allows the junctor 
path under test to change state. 
control affects only the junctor. 

f, status control 

state 
in the 

This 

out-of-servi9e and circuit Limit controls 

3.32 The out-of-service control is used 
in conjunction with a circuit under test. 
Activating this switch prior to disconnect 
from the circuit under test by the TL~P 
will place the tested circuit out of 
service if there are a sufficient n\lll'ber of 
that type of circuit, within the same 
group, still in service. If, how£ver, 
there are insufficient cirC1Jits of that 

Section II 
Page 5 



CD-38520-01 - ISSUE 2A - SF.cTION II 

group in service, the circuit limit lamp 
will light. The circuit can still be 
forced out of service ":Jy using the EXECOTE 
key. 

Active Idle Ccntrol 

3.33 This ccntrol is us~d in 
conjunction with a circuit under test by 
the TLTP to, restore to seTVice the circuit 
previously placed out of service. In 
general, if neither this control nor the 
out-of-service control are activated, the 
circuit under test will be restored to its 
original state u~on cO!llpletion of testing 
by the TLTP. 

PD Group Ccntrol 

3.34 This control is designed to be 
used in connection with either the active 
idle or out-of-service control and a 
circuit under test. Upon activation of 
this control, the entire PD group of 
circuits will be either placed into service 
or remO"Ved from service. This control is 
especially useful when a PD circuit pack 
must be changed, since it allows all 
circuits associated with that pack to be 
disabled at one time. 

G. LiJJe Test controls 
Coin circuits 

3.35 Associated with the coin circuits 
are the coin collect, coin return keys, and 
the coin lamp. These keys are used in 
conjunction with pay telephones to manually 
collect or return the coins. 'the coin lamo 
indicates that the tip lead is grounded 
when either the coin collect or coin return 
keys are cperated. 

Receiver off-Eook Circuit 

3.36 The 
used to apply 
the tip and 
circuit. 

receiver off-hoolc (ROB) is 
the receiver off-book tone to 
ring leads of the accessed 

Talk tine circuit 

3. 37 Talk battery may be provided to 
the tip and ring 1.ines of the TLTP by 
operating the talk line key. 

ccn:bin~ Phttwuting frame <cw1 circuits 

3.38 Direct access to subscriber lines 
for the purpose of manual testing, is 
acco=lished via the "shoes" on the CDF. 
When the TLT P is connected to one of these 
terminal pairs on the CDP, operation of the 
CDF IN key will allow testing of circuits 
from this connection point toward the 
network. operation of the CDF OCJT key 
allows testing fran this point out to the 
sul:::scriber phone • 
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fi, Miscellaneous Test circuits 

0n circuit 

3.39 In order to operate the TLTP, the 
program associated with the TLTP must be 
loaded into the syste.m. To accOll!plish this 
requires the operation of the ON key. If 
the program cannot be loaded, the button 
flashes at 120 IPM. When the program is 
being loaded, the tutton flashes at 60 IPM 
until the syste.'11 is ready at which time the 
lamp will glow steadily. To deactivate the 
program requires that the switch be pressed 
a second time. 

Ring Circuit 

3.40 This circuit allow~ ringing 
signals to be applied to the tip and ring 
lines of the TLTP for porposes of ringing 
tested circuits. Triplet SPEC RING is used 
only for selecting a particular ringing 
combination in conjunction with the ABC 
keys. Any other position of the PD TRIPLET 
switch will cause normal ringing 
combination to be applied to the line. 

commonications and Monitor circuit 

3.41 The COMM LINE key is used to 
connect the telephone circuit to the 
network line connection of the 
communication line for nornal phone 
conversations. The MONITOR key allows the 
telephone to monitor the network path used 
by the circuit tote tested. 

Monitor Amplifier 

3.42 When the monitor circuit is 
selected, the MONITOR amolifier is placed 
across the line, and its output fed to the 
telephone set. The amplifier has 
sufficient input impedance so as not to 
produce an audible elicit when connected 
(lS-19328-L1 amplifier). 

4, SPECIFIC DESCRIPTION Of OPERATION FOR 
llQNK AND LINE TEST PANEL {INCLUDING 
rss 11 THRQ!};;H FBS 1 Sl 

FUNCTION 

4.01 This circ~it serves to test trunks 
and lines. 

SYSTEM CONNECTION 

4.02 To initiate a connection between 
the trunk test panel and a circuit to be 
tested, an access trunk key 1 or 2 is 
operated to specify the access trunk to be 
used to set up the connection. 

4.03 An origination is entered into the 
system by lifting the handset or inserting 
headset plugs into TELA and TELB jacks. 
When a headset is used, a TRFR relay is 
operated with respect to the headset. With 

I It ,;; f tt 

• 

• 
• 
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the TRFR relay operated or the handset 
off-hook, an off-hook signal is sent to the 

. system. The. syst( m responds to an 
orig~nation by providing dial tone when the 
initial setup has been CO!'llpleted 

. satisfactorily on the selected access 
trunk. The system can now accept 
information to identify the-circuit to be 

• tested. The TOUCH-TONE dial associated 
with the tele~one set provides the 
following information: 

(a) The first digit specifies the type of 
circuit to be tested according to the 
following list: 

(1) Trunk circuit, 
tone circuit, 
circuit 

service circuit, 
auxiliary line 

.(2) subscriber line 

(3) Junctor circuit. 

(b) After the identifying_ 
following information is 
as appropriate: 

digit, the 
dialed in, 

(1) Line connection - Di.al in the 
directory nul!'ber followed by the 

. · -start digit. 

(2)·· TOne or . -service circuit 
· connection - Dial in the trunk 
. group ana meniber mmber for ·the 

desired _circuit followed l)y the 
start digit. 

(3) Trank connection (without 
- outpulsing) - Dial in the - trunk 

group and ~r nUllt>er for the 
desired trunk followed by the 
start digit. 

(II) ·Tr-unk connection (with 
cut-pulsing) - .!Cey in the trunk 

. group and member nulli:>er of the 
''·;.des·ired trunk followed · by .the 

-out-pulse digit. The·· user must 
then wait for dial tones. Then 
dial in the digits desired to be 
outpulsed over the trunk • 
Finally, dial in the start digit. 

{S) Junctor circuit connection - Dial 
in concentrator group number and 
group switch number followed by 
start digit. · 

Note: connection to the 
jun=tor circuit . must be 
initiated on access 
trunk · 1. Also. access 
trunk -2 must be idle. ,: A· 

·double . connection (both 
,_.ends) -of the dialed circuit 

is made' to· access trunks 1 
and 2. • 

11.04 Upon receipt of the start digit, 
the system -determines the status of the 
circuit to be tested and causes operation 
of the equipment status lamp en the TLTP 
for tbe selected access trunk. The 
equipment status lamp (controlled by a 
peripheral decoder) indicates the status of 
the selected circuit according to the 
following lamp state.,: 

(a1 Steady - Circuit was idle. 

(b) Flashing at 60 IPM -
traffic busy. 

Circuit was 

(c) Flashing at 120 IPM • Circuit was 
maintenance busy. 

4.05 If the selected circuit was 
traffic busy, it is not connected to the 
test panel. However, if the MON key on the 
access trunk control panel is operated at 
this time, the MON relay energi%es. The 
system responds by connecting the access 
trunk via a no-test veritical to the 
selected circuit. contacts on the M<!>N 
relay connect a high-impedance monitor 
amplifier across tip and ring of the access 
trunk and remove the termination ! of the 
telephone circuit. The aro~lifier output is 
connected to TLTP handset arld I may be 
switched to tbe TELA or TELB jacks by 
simply plugging im those jacks. A head 
telephone set may ~e plugged into these 
jacks to monitor the selected circuit. The 
handset can also be used to monitor. 

4.06 If the selected ,circuit was 
maintenance .busy, the system connects the 
circuit to be tested to the TLTP via the 
previously speci£ied access trunk. The 
progress or error lamp comes on steady to 
indicate the successful connection. 
control of the connection is then 
transferred from the-telephone set to the 
access trunk control keys. 

ACCESS TRUNK CIRCUIT AND CONTROL 

4.07 Operating an access trunk control 
-key operates the respective T (NI. relay 
(N = 1, 2, or 3) connects ground to its 
associated relay, and the relay energi%es. 
When the key is released, the ground 
connection to the relay is ~aintained 
through the make-contact on the ~(N) relay. 

4.08 Operation of the HOLD key 
(nonloclcing) allows ground to be applied to 
the HLD relay associated with the access 
trunk-selected. This ground path ~auses 
operation of the. ELD relay. When the HOLD 
key· 'is released, the relay-locking path is 
-c:ompletea..· to ground through the RLS key, 
BLD relay (break contact), and the T(Nl 

· relay. ·The operation of the· hold button 
keeps the associated access trunk ferrod 
up. 

Section II 
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4 .09 This relay locking path 
effectively interlocks the T (N) and HLD 
relays along with the locking MON, VM, 
TRANS, <1nd BAL keys for a particular access 
trunk. Operating a key to change the 
access trunk connection breaks the ground 
path to the previously energized relay. 
This interlock feature prevents multiple 
connection of test circuits to the same 
access trunk at the same time. 

q.10 cross-connection of access trunks 
is prevented en the monitor, voltmeter, and 
talk functions in the following manner. 
The energized path of the relay includes 
the break-contact of the other relay 
associated with the other access trunk. 
For exarnFle, if the MON1 relay is 
energized, the M:>N2 relay cannot he 
energized. The energized MON relay must be 
released before another access trunk can be 
connected to the ll'OO.i toi:- circuit. The T (N) 
and VM relays are interlocked in the same 
manner. 

4 .11 The indicator la!lll)s are operated 
by make-contacts an their associated access 
trunk conti:-ol relays. When a relay is 
energized, the laa:p is on. 

4. 1 2 Operating a TRANS, VM, BAL, or 
COMM L1NE key energizes its associated 
relay. Transfer contacts on the selected 
relay disconnect the access trunk from the 
telephone circuit and connect tbe circuit 
to be tested to one of the following test 
facilities: 

(a) TRMT key - Energizes the X~~ relay 
and connects the access trunk to the 
transmiesion measuring circuit. This 
is provided for access trun.~s 1 and 2 
only. The state change control can 
then be used to manually select 
circuit states. 

(b) VM key - Energizes the VM relay, and 
connects the access trunk to the 
voltneter circuit. The state change 
control can then be used to manually 
select circuit states. 

(c) BALANCE key - Energizes the 
respective BAL relay and places a 
balanced termination (898 ohms ♦ 

2. 15 OF) across the associated access 
trunks. 

(d) COMM LINE key - Energizes the 
T3 relay ar.d connects the access 
trunk to the TEL.\ and TELB jacks. 

'This• connection is made through 
contacts on· the TRFR relay and 
contacts on the COM LINE relay. If a 
headset is not in the TELA or TELB 
jacks, the COMM LINE is connected to 
the panel handset. In this state, 
battery and grour.d are supplied on 
the tip and ring of the access trunk 
by inductor L3. capacitors C6 and C7 
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provide de isolation between the 
access trunk and the TEL SET. The 
COMM LINE can ce operated first, 
using it for telephone set 
communications (voice) without the ON 
switch. 

4.13 Jack access to access trunk 1 
and 2 is provided at the At1 and AT2 jacks. 
These jacks may be used to connect external 
test equipirent to the access trunks. When 
a plug is inserted in the jack, the access 
trunk is disconnected from ·the T:!.TP, and 
the circuit under test is connected to the 
external equipment through the network and 
access trunk. When the plug is removed 
from the jack, connection tc the TLTP 
equipment is restored. 

TRANSMISSIOtl MEASURING CIRCUIT AND CONTROL 

A, General 

4.14 When the XHS relay for access 
trunks 1 and/or 2 is operated, the access 
trunk(s) is connected to the transmission 
measuring set. 

4.15 Operation of the CAL key Clocking) 
causes the CAL relay to operate. Wh~n the 
CAL relay is operated, access tr,mks 1 
and 2 are disconnected from the• test 
equipment. Test equip~ent calibration can 
then be accomplished by depressing the 
appropriate test keys. 

4.16 The reverse access trunk key 
operates the ~T relay. When the relay is 
energized, the tip and ring leads of access 
trunk 1 are interlocked with the 
corresponding leads of access trunk 2, 
allowing full transmission testing 
capability on access trunk 2. 

4.17 Jacks are provided on the TLTP to 
plug in external signaling sets, test sets, 
etc, onto the access trunks. These jacks, 
labeled TM1 and TM2, can be used to test 
the connected trunk when the required test 
equipment is not provided on the frame. 
When a plug is inserted in the jack, the 
access trunk is disconnected from the 
sending and receiving functions of the 
transmission measuring circuit. Test sets 
plugged into the 'D11 and TM2 jacks are 
connected to the access trunks through 
capacitors C1 and C3 on FB511 for TM1 and 
C1 and C2 on the TLTP for TM2. These 
capacitors isolate the test equipment from 
any de voltage which may be present on the 
access trunk. The battery feed key (TRMSN 
LINE TEST) can be used to connect talking 
battery onto the access trunk, when 
required. Termination keys TRMT OPEN and 
TRMT SHORT can be used when reauired to 
create appi:-opriate ac line conditions. The 
operation of one of these keys r~uioves the 
connection to the TM1 jack. 

• 

i 

• 

• 
• 
• 
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Q.18 Jacks are provided on the writing 
shelf so that external connections can be 
made to the fra.JDe-~ounted test sets for 
test~g. calil::ration, etc. These jaclts are 
labeled according to their functional 
termination as follows. 

0 dBm 

-10 dBm 

Q.19 When extunal equipment is plugged 
into these jacks, the associated 
frame-mounted test set facility is 
disconnected frao the transmission 
nieasuring circuit and connected to the 
plug. 

B, Tr:gnk Terminatio!l§ 

4.20 Operating the TRM'l' OPEN key breaJts 
the tip and ring cainection and preeents an 
open circuit termination to the trunk. 

4. 21 Operation of the TPM'l' SHORT key 
provides an ac short circuit termination to 
the trunk circuit. This is done by 
providing capacitor C2 of PB511 across the 
tip and ring leads. 

c. sendj,ng 

Q.22 The rilli,-t:t (0 dBm), and -10 dBa 
signals are available in the TLTP. The 
-10 dBm is derived from the same source as 
the O dBlll signal, the transmission 
roeasuring ll'illiwatt distrib'Oting circuit. 
The attenuation fxo111 0 dBm t:o -10 dBm is 
acconrplished with Rl, R2, R3, R4, and RS on 
the FB511 circuit pack. The transmission 
measuring milliwatt dist:ribation circuit 
(TMMD) is terminated in 898 ohms (RT). 
When either the O dB111 or -10 dBm key is 
depressed, the TMMD circuit is connected to 
AT1 (»!Sl key operated). The receive 
portion of the Tl.TP is disconnected from 
the send portion since the RT relay is 
released. Therefore, when si<pUtls are 
being transmitted at an access trunk, the 
receiving test sets cannot be connected to 
that access trunk. 

D. Receiving 

4.23 With the TRMT1, TRMr2 keys 
operated, incoming signals can be measured 
by the t:ranl!lllission eet via ATS 1 and 2, 
The incoming signals on the AT can be 
measured ty depressing the REVERSE ACCESS 
TRUNJ\' key. Releasing the TRM'l' keys allows 
the incoming signal to be heard with a head 
telephone set: plugged into the TEL A and 
B jacks or at the TLTP handset • 

E, Loop-Around 

4.24 To ~ake loop-around transmission 
tests, AT1 is the sending facility and AT2 
is the receiving facility. selecting 
either O d:!!111 or -1 O dB~ key determines the 

type of signal being transmitted on AT1 
(TRMT1 operated) • ~ith TRHT key operated, 

the receive signal is present on AT2. 
Operation of the reverse access trugk key 
permits sending on A'I2 and ~iving on 
AT1. 

F. Transmission Tests on Local Lj,pes 

4.25 Line transmission testing is 
performed in the same manner as trunk 
transmission testing with the following 
exception. The TRNSN LINE TEST key is 
operated to supply battery and ground to 
the ring and tip leads, respectively, of 
the line connected to the transmission 
measuring circuit. Line transmission 
testing is available on AT1 only. 

G. coF \ccess 

4.26 With the CDF IN or CDF OUT keys 
operated, the input tip and ring of access 
trunk 1 of the TLTP is disconnected and the 
selected CDF tip and ring are connected to 
the access trunk 1 circuitry for testing. 
selection of the CDF IN key allows testing 
from the COF toward the network while the 
COF OOT key allows testing from the CDF 
toward the subscriber line or trunk. 
Testing proceeds as in the cases where the 
line is accessed directly by the panel via 
the network connection. 

B, Coin Tei,ting 

Q.27 Operation of the COIN COLLECT kev 
or COIN RETURN key operates the CO relay 
which connects the tip side of the accessec 
line to either +130 volts or -130 volts. 
If the COIN COLLECT key is operated. 
+130• volts is connected via the CN relay 
to the tip, while -130• volts is connected 
via the CN relay to the ring if the COIN 
RETURN key is operated. ~hen the CM relay 
operates. the COIN lamp will light. The 
COIN lamp will light whenever there is a 
low impedance path to ground from the tip 
of the line being tested, such as a coin 
being present. 

VOL'IMETER CIRCUIT ANO CO?lTROL 

lt, Gennal 

4.28 Operation of a VM ~~cess trunk 
control key operates its a~1ociated VM 
relay. When a VM relay operates, the 
circuit connected to the corresponding 
access trunk is disconnected from the 
telephone circuit and connected to the 
voltmeter circuit through transfer contacts 
on the VM relay. operation of a VM relay 
also enables the MVM, FEMF, 1K, and 20K 

• TEI.Co OPTION 
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relays through their respective keys. 
These keys and relays are used a.long with 
the GRD, VMR, and '!'RR keys to perform the 
various tests made .ith the voltmeter 
circuit. 

4.29 control keys 
specifically mentioned 
test descriptions are 
nonoperated or released. 

and relays not 
in the following 

assumed to be 

4.30 The MVM, FEMF, 20K, and 1K relays 
are interlocked such that only one of these 
relays may t::e operated at a given time. 
The interlock is provided by the relay 
holding path which includes break contacts 
on the MVM, FEMF, 1K, and 20K keys. When 
one of these keys is operated, the holding 
path for a previously energized relay is 
interrupted; that relay releases. 

B, Meter Scale Selection 

4.31 The selection of the meter scale 
to be used for measuring is a function of 
the external resistance in the circuit 
being tested. The designations 1K and 20K 
indicate roughly the external resistance 
which would cause half-scale deflection. 
BSP 233-135-205. shows the correlation 
between the meter deflection and the 
external resistance. The accuracy of 
measurements inci:eases as the meter 
deflection a~proaches half scale, because 
in this region of the curves a small change 
in external resistance causes a large 
change in the scale reading. 

4.32 The 1K and 20K relays are enabled 
by a contact on a VM relay. This 
arrat\gement prevents operation of the 1 K 
and 20K relays until one of the VM relays 
is energi:ed. In addition, the 100K range 
is 'tlsed when the initJlal voltmeter to trunk 
connection is made, since the 1K and 20K 
relays are released until their respective 
keys are operated. When the 20K·relay is 
operated by operating its key, relay 
contacts disconnect the 1 00 vol ts from the 
120-volt 11'.eter terminal and connect +20 
volts to the 24-volt ~erminal. ·When the 1K 
key is operated and its relay energizes, 
the same voltage connection to the meter is 
made .as in the 20K range; but in addition, 
a shunting yesistor, VM, is connected 
between the negative terminal and 24-volt 
terminal of the meter. · This shunting 
resistor decreases the current flow through 
the meter aovement, producing a lower scale 
deflection for a given external resistance. 

4.33 The relay interlock between the 
MVM, FEMF. 20K, and 1X relays (see 4.30) 
prevents the use of the lit or 20K ranges 
when ireasuring voltages on the circuit 
being tested. If the MVM or FEM? relay is 
energized, the meter automatically reads 
120 volts full scale. 
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c, Resistance to Ground Test 

4.34 When the initial connection is 
made between the circuit to be tested and 
the voltmeter circuit, all of the voltmeter 
control relays (MVM, FEMF, 1K, and 20K) are 
released. In this state, +100 volts from 
the test voltage supply circuit is 
connected to the 120-volt meter terminal 
through break-contacts on the 1K, 20K, 
FEMF, and MVM relays. The ring lead of the 
circuit under test is connected· to the 
negative meter terminal through 
break-contacts on the TRR and VMR keys. 
The tip lead of the external circuit is 
open, since the MVM relay and the GRD key 
are both released. ~ith these connections, 
the meter deflection refl~s the 
resistance of the ring lead to groJnd with 
the 100K meter range. The 20K or 1K keys 
may be operated as needed to obtain a 
midecale deflection. The actual value of 
external resistance may be obtained by 
applying the scale reading to the 
appropriate curve on BSP 233-135-205. 

4.35 The tip lead to ground resistance 
can be obtained by operating the TRR key, 
which connects the ring lead tf the 
make-contacts of the MVM relay an~ 1:}le GRD 
key. The operated TRR key also l c9nnects 
the tip lead of the external circuit'to the 
negative meter terminal througp the 
break-contact on the VMR key. The 20K ~r 
1K keys may again be used to obtain the 

'most accurate scale deflection. 

4.36 If the meter deflection exceeds 
100 volts in the 100K range for either the 

Ying or tip lead, the presence of an 
external voltage source is indicated on 
that lead, and the foreign tattery test 
should be performed (see 4.39). 

P, C\Pacitenc!t_!~ 

4.37 After the external circuit to be 
tested has been connected to the voltmeter 
circuit (see 4.28), the ~D key is 
operated. This action grounds the t.ip lead 
of the external circuit through a 
break-contact on the TRR key. The ring 
lead of the external circuit is cormected 
to +100 volts through break-contacts on the 
TRR and VMR keys, the 100K-ohm meter 
resistance between the negative terminal 
and the 120-volt terminal, and 
break-contacts on the MVM, FEMF, 20K, and 
1K relays. 

4.38 The trunk capacitance charges to 
this 100 volts potential (- on tip, + on 
ring) through the 100 K ohm meter 
resistance. After the meter needle 
stal:lizes, the TRR key is operated, 
reversing the tip and ring connections such 
that the ring lead is now grounded and the 
tip lead connects to +100 volts through the 
meter, a break-contact on the VMR key, and 
break-contacts on the MVM, FEMF# 20K, and 

J 
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1K relays. The trunk capacitance now 
charges to this new potentia1 (+ on tip, 
- on ring). ~he TRR key is now released, 
and the original voltage polarity (- on 
tip, + on ring) is applied to the circuit 
being tested. The meter defiections 
resulting from the operation and release of 
the TRR key are proportional to the trunk 
ca1=aci tance. 

E. fox:eign l!attery Test 

4.39 The foreign battery tiest is used 
to determine the ngnitude and polarity of 
a voltage between groand and one of the 
leads of the circuit under test. To make 
this test, the FEMF re1ay is energized by 
operating the FE!-':F key. When the FEMF 
relay is operated, the 120-voltmeter 
terminal is groanded through a make-contact 
on the FEMF relay, break-contacts on the 
MVM relay, and a break-contact on the VMR 
key {FS 1) • The ring lead of the external 
circuit is ccnnected to the negative meter 
terlllinal through break-contacts on the TRR 
and VMR key. The tip lead of the external 
circuit is connect~ to the open contacts 
of the nonoperated GRO key and MVM relay. 
The 120-voltmeter range is used for this 
test, since the FEMF and 20R (or 1K) relays 
cannot be operated at the saine time 
(see 4.33). With the connection stated 
abov,e, the meter reads the magnitude of the 
voltage on tbe ring lead of the external 
circuit which is negative with respect to 
ground. 

4.40 If the meter deflects in the wrong 
direction, the VMR key is operated, which 
reverses the ireter connections such that 
the negative terminal is grounded and the 
120-volt terzrinal connects to the ring 
lead. This condition reads the positive 
voltage on the rirq lead with respect to 
ground. 

4 .41 The tip lead of the external. 
circuit is tested for foreign battery by 
operating the TRR key. Operating this key 
interchanges the tip and ring connections, 
such that the ring 1-ead is open and the tip, 
lead connects to the meter. Again the 
meter reads a negative voltage to ground if 
the VMR key is nonoperated, and a positive 
voltage to ground if the 'IMR key is 
operated. 

F, :rest for voltage Between Tip and Ring 

4. 4 2 This test determines the magnitude 
and polarity or a voltage betweel'I tip and 
ring. Only the 120-voltmeter range can be 
used (see 4.33). 

4.43 To perfonr, this test, the MVM 
rel.ay is operated by operating the HVM key. 
When this relay operates, the tip lead of 
the external circuit is connected to the 
120-volt voltmeter terminal through 
111ake-contacts on the MVM relay and 

.,.. 

break-contacts on the TRR and VMR keys. 
The ring lead is connected to the negative 
terminal through break-contacts on the TRR 
and VM.R keys. With these connections, the 
meter reads the negative voltage on the 
ring lee.d with respect to the tip lead. 

4.44 If the direction of needle 
deflection is incorrect, the VMR key is 
operated to reverse the tip-ring meter 
connections. This mode indicates the 
positive potential on the ring lead with 
respect to the tip lead. 

G, Test for a Short Circuit Between Tip 
and Ring 

4.45 This test examines the tip and 
ring leads of the external circuit for a 
short circuit. The 20K or 1R meter ranges 
may be used, since the MVH and FEMF relays 
are nonoperated for this test. The 1:K 
range is more useful than the 20K or 100R 
ranges for this test since it is ll'IOre 
sensitiYe to low resistance in the external 
circuit. l 

4.46 The GRO key is operated to grounc 
the tip lead through a break-contact on the 
TRR key. The ring lead is connected to the 
test voltage (+100 or +20, depending on the 
range) through the ~eter, break-contacts on 
the TRR and VMR keys, and relay contacts on 
the control relays. The meter current 
equals the test voltage divided by the sum 
of the meter resistance (constant) and the 
resistance of the external circuit. The 
scale rf!ading is a function of the aniount 
of external resistance between tip and 
ring. This reading approaches the test 
voltage as the external resistance 
approaches zero (short circuit). 

4.47 The VMR key is repeatedly operated 
and ~eleased. When the key is operated, 
the negative mete: terminal is grounded 
through a make-contact on the VMR key and a 
break~contact on the MVM relay. This 
ground path does not include the tip-ring 
resistance of the external circuit, which 
is included when the VMR key is released. 
As the VMR key is operated and released, 
the resistance in the circuit teing tested 
is switched to the current path for the 
meter. If this external resistance is not 
zero, the meter current varies •.11th the VMR 
key position, and a deflecti~~ change is 
seen on the scale. If the external circuit 
is short-circuited, no change in deflection 
occurs. 

B, Test Voltage supply Check 

4.48 The test voltage su~ply can be 
checked by using the voltmeter circuit. 
The VMR key is operated, connecting ground 
to the negative meter terminal through a 
break-contact on the MVM relay and a 
make-contact on the VMR key. The supply 
voltage being checked is determined by the 
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1K and 20K relays. If these relays are 
both released, +100 volts is connected to 
the 120-volt t:errainal through 
l:lrealc-contacts on the M'r.-t, FEMF, 20K, and 
1K relays, and the meter reads tjle level of 
the +100 volt supply. If either the 20K or 
1K relay is energized, the +100 volts are 
disconnected, and +20 ~lts are connected 
to the 24-volt te:cminal throu~b a 
make-contact on the operated relay. In 
this state, the +20 volt supply is checked. 
To check the + 11 6 II or -116 II vol tag es, 
operate the +STA or -STA key with the VMR 
key operated respectively. 

I__._ Gas Tube Ringet' Test.inq 

11.49 The voltmeter can be used to test 
both positive and negative gas tu.be ringers 
by operating the +STA or -STA keys, 
respectively. Operation of the +STA key 
connects the + 11 6 vol ts of the test voltage 
supply in series with the voltmeter to the 
ring lead of the voltmeter circuit. With a 
positive gas tube ringer connected to the 
ring lead, the meter will deflect 
indicating current flow resulting from the 
gas tub ionizing. operation of the TRR key 
(tip-ring reversal) tests positive gas 
tut:es tied to the tip side. Similarly, the 
-STA key will test tip or ring connected 
negative gas ti.Des. Interlocks are 
provided to µevent simultaneous operation 
of both keys. 

J. Breakgown Testing 

II.SO Testing of insulation up to 
200-volt breakdown can be accomplished by 
operating the BT key on the volt.meter. 
This circuit connects the +200 volt 
terminal of the test voltage supply in 
series with a 100K resistor and the 
voltt1>eter to the ring lead of the 
voltmeter. Operation of the TRR key 
connects the +200 volts to the tip side. 
Any current indication on the meter 
indicates leakage frcm tip or ring to 
ground. 

STATE CF.ANGE CONTROL 

A, ~ner;al 

11.51 The state change control circuitry 
is used to specify a particular state for 
the circuit being tested. The state of the 
circuit depends on the condition (ooerated 
or released} of the state relays in that 
circuitA 

Q.52 Operation of state control 
switches A, :e, and c serves to saturate a 
ferrod in the system scanner circuit which 
in turn causes ap~ropriate processor 
action. c~eration of the associated 
jur,ctor and access trunk switches will also 
cause a ferrcd to operate. With the state 
control switch in the up position, the 
ferrod is saturated.· ~oving the switch to 
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the down position (A, B, C, No. 1) does not 
saturate the ferrod. The PD selection 
rotary switch codes two PD points in a 
1-out-of-4 code to denote the triplet 
selected. 

TELEPHONE CIRCUIT 

A. Talk and ~onitor Circuit and Telephone 
circuit 

4.53 The monitor function is accessible 
at the telephone handset or by plugging a 
headset into the TELA and TELB jacks. This 
facility is used to monitor a network 
connection or to listen to tones or signals 
being received over access trunk 1 when it 
is in the TRMT mode. When the MON1 or MON2 
relays are operated the high-it pedance 
input of the monitor amplifier (r~ 1) is 
connected across the access trunks. The 
TRFR is operated when the headset is 
plugged into the TELA and TELB jacks. 
Either T1 or T2 and HLD1 or BLD2 must be 
operated or the circuit will be released. 
Varistor RV1 reduces clicks in the receiver 
of the connected head set. 

4.SQ The talk function is used in 
conjunction with either the handset, or a 
headset plugged into the TELA and 
TELB jacks. The ~ALK LINE key supplies 
battery and ground to a line under test 
from the access trunk in order to allow 
communication from that line. 

Q,55 When the handset is lifted 
off-hook, the TLS relay is operated via the 
switch-hook switch which, in turn, performs 
the identical functions the switch-hook 
switch previously performed and also 
connects the ring lead to the guard 
assembly and removes the short across the 
receiver. 

11.56 The telefhone set of the TLTP 
consists of a modified type 2750 set. ~ 
guard assembly is placed in the input 
tip-ring leads to guard against polarity 
reversal. A 241B-type amplifier is 
included to boost the signal when the 
transfer (TRFR) relay is operated and the 
headset is used instead of the phone 
handset. A flash key is included to 
momentarily break the phone connection. 
The flash key when operated breaks the ring 
lead in the phone input line and shorts out 
the receiver. 

5, DESCRIPTION Of OP~RATION FOR 
F9516 THROUGH Fl:!519 AND FB521 
THROUGH FB5211 

FBS 16 AND FBS 17 

A, General 

5.01 The tone presence detector is 
designed to detect the presence of a tone 
greater than a preset level at voice band 



• 
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frequencies. An cutput responee will occur 
if the tone is present for more than a 
predetermined period of ti!lle. In the voice 
test mode, signals greater than -22 dBm at 
frequencies abov'e 200 Bz, which have p&uses 
of less than 5 seconds will be detected • 
In the junctor test mode, signals present 
which are greater than ~1.2 dBm are 
detected. In addition, there is an ac 
continuiey test for testing tTimlts. A test 
state is alsc provided to test three port 
conference circuits. 

B. Specific 

5.02 The tone presence detector is a 
precision nonadjustable tone detector. It 
has a SO-ms hold-up time in vb.i.ch it vill 
keep its scan point up for SO ms after the 
detected tone bas been removed. 

5.03 There is an .ac continuity state in 
which a 1-kHz signal is sent oat on the 
ring lead. The circuit looks for an ac 
i111pedance of 2 JOBMS or less between tip 
and ring of a txunk or can-ier faciliey. 
If this impedance condition is met, the 
circ,u.t res~onds by activating tbe scan 
point. 

s.011 The operation of the circuit in 
the tone state is as follows: when tone is 
applied to the T an:! R it is amplified and 
corpared to a reference soun:e. If the 
tone applied is gff!ater than -30 dBm, tbe 
peak detector will gi?e a logic pulse to 
·the timers. Two timen are started. One 
timer checks for a· repetition rate in 
excess of 200 Hz, while the other timer 
checks for the presence of this signal fo'C 
at least 50 ms. If the repetition rate 
tiirer stops before the signal presence 
tiaier stops, the circuit is ff!aet; hove•er, 
if the opposite condition occ-urs, the tone 
pres.ence scan point is se~. once tone 
stops, the 50-ms bridge timer is started. 
If tlle tone returns before this timer times 
out, the signal is indicated as being still 
present. If the tixner times out before the 
tone returns, a lack of presence is 
indicated, scan point nonoperated, and the 
circuitry is reset. 

5 .OS In the ~ctor state if the input 
level is gnater than -1.2 dE!m, the circuit 
will -respond; the amplifier, however, is 
switched oat. All other parameters are the 
sa111e as in· the tone state. 

5.06 The 3-port state accepts an input 
level greater than -3 dBm, all other 
parq,eters l:eing the •me as in the tone 
s-tate. 

5.07 The voice 
greater than -22 dan 
of the signal for 5 
all other parameters 
tcne state. 

state accepts signals 
and times the absence 
seconds. As before, 
are the same as in the 

FB518 

A. <ieMUl 

S. 08 The T1'Y line circait is used in 
conjunction with the 1080 data set. The 
function of this circuit is to switch the 
TTY data set to either a private line or a 
network line te:r111ination, thus allowing 
communications through the swi tcbed network 
to any trunk or over the dedicated 
facility. SWitcbing and de path for 
supe'CV'ision is provided on the circuit 
pack. 

a, specific 
5.09 The TTY line circuit is designed 

to allow connection of the 108D data set to 
either a newtork connection or a private 
line. The selection of this connection is 
via two PD points which selects one or the 
other path a.nd connects the network, if 
that path is chosen a line-feed type 
inductor is connected from tip to ring to 
provide a de supervision path while the 
108D leads are ac coupled to prevent 
saturation of the oatput transfonner of the 
data set. 'two such circuits are ·provided 
on the circuit pack. 

FB519 

A, General 
5.10 The local test desx incoming trunk 

circuit provides the necessary auxiliary 
interface to the local test desk; and, once 
a connection to it is established, it 
provides a de path to the network. 

B. speciUc 
5.11 The local test desk incoming trunk 

circuit is designed to interface No. 3 ESS 
with either the No. 1Q, or No. 16 local 
test desk (LTD), or No. 3 test cabinet 
(TC) • The pu'Cpose of these circuits is to 

p'Covide the interface to the LTD or TC to 
test·customer lines. 

5.12 A second connection is provided to 
connect the custoffer line to the station 
ringer test circuit for checking of the 
customer TOOCH-'IONE pad. This second 
connection is made when the local test desk 
connector is broken fr01D the cus-tomer line. 
In this second connection 1DOde, the local 
test desk is connected to a second port on 
the station ringer test circuit for 
monitO'Cing of the testing. In the second 
connection mode, tests can be made for 
party grounds (ie, ring-to-groond 
continuity check). It also checks for 
party grounds (ring to ground). The local 
test desk can come in on a dedicated pair 
of wires or a 99311 far-end test trunk 
circuit to the FB519. 
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5.13 If the LTD is beyond the 1500-ohm 
loop length, it will not function properly. 
The 993 ~ 1 far-end test trunk circu.i t is 
used to connect the de signals to 
carrier-compatible signals to allow the 
test desk to cor.nect to the NO. 3 test 
circui.t. A continai ty check function of 
the FB519 puts a 1-KOBM resistor across the 
tip and ring to satisfy the junctor 
continuity test during normal call 
processing. 

~1 AND FB522 

A, General 

5.14 The station ringer test line 
circuit is used in conjunction with the 
TOUCH-TONE station test circuit and the 
local test desk circuit as an interface 
circuit. It also provides ferrod 
a111plifiers as. interface circuits with the 
scanner. It also detects on and off hooks 
as well as checking for status party 
identity grounds. 

B, Specific 

5.15 The station ringer test circuit 
(SRTC} has tip and ring appearances at the 
network and the ringing and tone plant. 
T.he circuit has a detector to detect party 
ground failures •. In the idle st'ate, the 
tip and ring to c::ne i:ort of t.he switched 
line network is open. In the TOUCH-TONE 
test state, dial tone appears on the tip 
and ring of both ports to the network. 
When the party ground and ringer test state 
is configured, dial. tone is removed from 
the tip and ring ports. A detector is 
connected to the tip and ring for d~tection 
of a station ground. The idle state with 
an on-hook without a flash or softwa,e 
time-out input returns all ferrods aid 
distributes points back to idle. One port 
to the ne·twork is opened. Finally, a high 
tone configured state is used to return 
continuous high tone to both switched line 
ports. 

5.16 The SRTC is used in conjunction 
with the LTD {FB519) and the TOUCH-TONE 
station test circuit when testing customer 
TOUCB-TONE pads. It has two ports, one 
which is connected to the customer line 
during testing, and the other which is 
connected to the LTD (FB519) for monitoring 
the tests. The checking'of the TOUCH-TONE 
pad can be made either via the LTD or 
directly frow the customer phone. 

FB523 THROUGH FB525 

A. General 

5.17 The line insulation test circuit 
is used to perfoni, gross resistance 
measurments between tip and ring and 
between t-ip or rinq to ground. In 
addition, it ~rovides a test for a foreign 
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potential on either the tip or ring. When 
in the resistance measurement mode, the 
range of sensitivity can be selected to 
measure leakage from 20 KOHMS to 
2.56 MOHMS. 

B. Specific 

5.18 The line insulation test circuit 
is essentially an ohmmeter designed to 
check for resistance betwee.n tip and ring, 
between tip and ring to ground, or between 
tip and ring to battery. The three tests• 
performed are: short or ring to ground 
(SRG), tip or ring to ground (TRG), and 
foreign electromotive force (FEMF). The 
circuit is capable of making go/no-go types 
of resistance measurements in tiw range of 
20 KOHMS to 2.56 MOHMS. The f~rst range 
includes 20 KOHMS, 40 KOHMS, and 80 XOHMS 
with thr,ee resistance comparators. The 
second range includes 80 KOHMS, 160 KOBMS, 
320 KOHMS, and the third range includes 
640 KOHMS, 1.28 MOHMS, and 2.56 MOHMS. A 
7-Hz low-~ass active filter is incort>Orated 
to mini~ize 20-Hz and 60-Hz · noise 
interference. Due to the floating circuit 
concept, the measuring circuitry is 
insulated from battery or ground by the 
breakdown voltage of the de-to-de converter 
transformer and the optoisolator breakdown 
voltage specifications. In addition, the 
front end of the circuit is protected 
against fast rise-time surges. The FB525 
provides a self-check feature allowing the 
integrity of the circuit to be tested oy 
selectively placing known resistance across 
the input and checking the response of the 
circuit. The values of these resistors are 
chosen to allow the circuit tolerance drift 
to be checked. 

FB526 THROUGH FB529 

A, General 

5.19 The TOOCH-TONE receiver test 
circuit generates precise and pure 
TOUCH-TONE signals in which both the 
frequency and amplitude are controllable. 
The two sine wave synthesisers are combined 
to produce the TOUCH-TONE signals which can 
then be used to check proper response of 
the TOUCH-TONE receiver circuit. 

B, Sru;!Cific 

5.20 The TOOCH-TONE receiver test 
circuit is basically a pair of precision 
oscillators whose frequencies can be 
programmed. Using digital synthesis 
techniques, a sinusoidal wave form with a 
programmed period is generated. Nominal 
frequencies of 672 Bz through 1692 Hz can 
presently be generated to provide both 
inband and out-of-band frequencies for all 
TOUCH-TONE frequencies. By selecting the 
appropriate output frequency, the response 
or lack of response of a TOUCH-TONE 
receiver can be checked. The output levels 

j 

. -- 1 -• 

• 
• 



•• 

• 

CD-3BS20-01 - ISSUE 2A - SECTION II 

generated can be aelected as O dllm, 
-10 dBm, or -21 dBm. Modes af operation 
include generaticn of one or both tones; 
generation of a. third noise tone (for 
tl,ird- tone rej«:t.ion testing) ; setting of 
the tone level at O dBm, -10 dBm, or 
-21 dBm; placement of the circuit in the 
idle state (no tone generated) ; . and 

generation of a oower-off circuit state. 
In the power-off state, there are 909 ohms 
between tip and ring. Due to the digital 
nature of the circuit, PD points are used 
to set the register bits in the circuit, 
which determine the frequency of generation 
as well a.s the other circuit states 
previously mentioned. 
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SECTION III - FEfiRENCE DATA 

l, "!QRKING *IMI;s 
1.01 -48 V Supply -42.5 V to -52.S v. 

+24 V SUF!)ly +22.5 V to +26.8 V. 

2, FUNCTIONAL DESIGNATIONS 

2.01 flelays 

Functional 
Groop 

Access 

Trunk 

Control 

Control 

Telephone 

pesignati,on 

RLC1 

BUl2 

BI.DJ 

MON1 

MON2 

T1 
T2 
T3 
VM1 

VM2 

XMS1 

XMS2 

BAL1 

E!AL2 

A 

B 

C 

ACCT 

Junctor 

Circuit TRz:R 

Trane-
1Dission 
Measuring 

~eanirs 

Hold access trunk 
1 

Bold access 
trunk 2 

Hold access 
trunk 3 
Monitor on access 
tr,mk 1 
Monitor on access 
trunk 2 
Access trunk 1 
Access trunk 2 
.Access trunk 3 
Connect access 
trunk 1 to 
voltmeter control 
connect access 
trunk 2 to 
voltn,eter control 
connect access 
trunk 1 to 
transmission 
111eaaurlng control 
Connect access 
trunk 2 to 
transllli. ssion 
meas,.1ring control 

Insert balance 
network into 
access trunk 1 
Insert balance 
networit into 
access trunk 2 
A or A state 
control svi tch 
E! or B state 
control switch 
c or c state 
control switch 
select access 
trunk 1 or 2 
Associated with a 
junctor or not 
junctor as_aociateti 

Transfer control 
to headset 

Functional 
!i!;0!,!12 P~i,gnati2Jl Meaning 

control -10 Connect milliwatt 
directly to the 
-10 dB pad 

CAL calibrate the 
frame-mounted test 
sets 

cs Called supervision 
RT Reverse test 

voltmeter 
Control 1K Set meter circuit 

resistance to 
1000 ohms 

20K Set meter circuit 
resistance to 
20,000 ohms 

FEMF set meter circuit 
for foreign 
battery test 

MVM Set meter circuit 
for ttetallic 
voltmeter 

2.02 Keys, lamps, jacks, and, switches 
are detailed in BSP 233-13S-205,. 

3 • F'Ull:'TIONS ~ 
3.01 Provides for thi circuit 

facilities for the manual testing of 
trunks, lines, and service circuits in the 
office. 

3.02 Provides line testing facilities 
on a limited basis (voltage, tra11Sll\ission, 
etc), 

3,03 Provides 
frame-mounted test 
circuit testing 
appropriate jacks. 

for the use of 
facilities for external 

:t:y plugging into the 

3.011 
testing 
below: 

Provides frame-irounted e<;Uipment 
control and capabilities listed 

(a) Provides control of the type of 
testing (voltmeter, transmission, 
etc) being perlormed on the circuits 
connected to the access trunks • 

(b) Provides control of trunk 

(C) 

terminations and other functions 
related to transn,ission ::·~sting on 
the connected circuit, 

Provides control of 
test being conducted 
capacitance, voltage, 
connected circuit. 

the voltmeter 
(resistance, 

etc) on tne 

(d) P.rovides for manually setting the 
state of the connected circuit. 

(e) Provides headset and spealterphor.e 
access to the access trunks. 

section III 
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(f) Provides transmission testing 
(sending or receiving) capability on 
the connected circuit. 

(g) (Voltmeter circuit) - Provides the 
llleter and switched connections 
required for voltmeter tests. 

(h) (Monitor circuit) - Provides for tone 
ll!Onitoring and for establlshir¥J a 
talking connection on the connected 
circuit. 

(i) Provides connection to a telephone 
set to be used to input connecting 
circuit infonnation to the system. 

4. CQNNECTTNG CIRCUITS 

4.01 ghen this circuit is listed on a 
keysheet. the connecting information 
thereon is to be followed. 

Peripheral control Circuit - S0-35110-01 

Test Frame - SD-38904-01 

Control Frame - SD-38902-01 

Miscellaneous Power Circuit -
SD-38905-01 

Section III 
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5. MANUF~CTQRING 'IESTING REQOIREMENTS 

Intermediate Requirements 

5.01 None. 

End Requirements 

5.02 This circuit shall be capable of 
meeting all the requirements listed in the 
circuit requirements table. 

6. P.½APM INFORMATION 

6.01 None. 

7, TAKING EQUIPMENl 001 '?f SERVICE 1 

7.01 This equip1tent is in use only for 
testing purposes. The test panel can be 
taJcen out of service by taking the access 
trunk network appearances out of service. 
No circuit packs should be removed without 
first removing associated fuses. 

I I 
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SECTION IV - REASONS FQR ,REIS§VE 

P, Cescription of Changes 

D.1, ~ded complete CD info?:111ation. 

BELL TELEPHONE LAE!atATORIES, rNCORPORATED 

DEP'l'-5341-CCJ{-ANB 

: 
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