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BELL SYSTEM PRACTICES 
Plant Set-ies 

SECTION 363-103-505 
Issue 1, Octobw, 1958 

AT&TCo Slandard 

Pl CARRIER TELEPHONE SYSTEM 

SYSTEM liNE-UP AND MAINTENANCE 

HOW TO lOCATE TROUBLE 

1.00 GENERAl 

1.01 When a PI carrier customer reports 
trouble, the test desk should analyze the 

report. See the section entitled Rural Carrier Tele­
phone Systems, Testing Methods. 

1.02 This section describes the procedure used 
to isolate the trouble to a particular ter­

minal, repeater, line section, or other equipment 
of a system. Trouble locating procedures for 
isolating trouble to a particular network board in 
a terminal are contained in Section 363-101-509 
and in a repeater are contained in Section 
363-102-506. 

1.03 When all channels of a system are in 
trouble, the trouble could be: 

a. Signaling tone oscillators. 

b. Line transformer and secondary protection. 

e. Central office wiring. 

d. Carrier line, carrier line equipment, and 
primary protection. 

e. Repeaters. 

f. Power sources ( ae or de) for · repeaters. 

g. Common power sources for terminals. 

1.04 To isolate system trouble to a particular 
item of equipment or line section, the 

general procedure is: 

1. Check the central office equipment and 
wiring common to the system. This includes 
items a, b, e, and g of 1.03. 

2. Check the repeaters and repeater line sec­
tions. Start at the central office and work 
toward the remote terminals. This includes 
items d, e, and f of 1.03. 

3. Check the line section between the repeater 
farthest from the central office and the 
remote terminal nearest this repeater. 
This checks item d of 1.03. 

1.05 Charts showing the proper sequence of 
tests to be made in isolating and clearing 

channel or system trouble are attached. Table I 
gives the chart number to be used for the specific 
trouble condition. 

TABLE I 

CHARTS TO BE USED 

FOR TROUBLI: LOCATING 

Number of Channels 
Type of System Chart 

in Trouble 

One All I 

All Nonrepeatered II 

All 
N onregulated III 

Repeatered 

All 
Regulated IV 

Repeatered 
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1.06 The first thing to do at a repeater or ter­
minal in-service location is to measure the 

de voltage applied to that repeater or terminal. 

1.07 If the system in trouble contains both 
regulated and nonregulated repeaters, fol­

low the trouble locating procedure given in 
Chart IV; then test the individual repeaters using 
Chart Ilia for nonregulated repeaters; Chart IVa 
for regulated repeaters when pilot power is not 
received at central· office; or Chart IVb for regu­
lated repeaters when pilot power is received at 
central office. 

2.00 REPEATER OUTPUT POWER 

To measure repeater output power, remove 
the carrier line from the output binding posts on 
the 386A apparatus case (7 and 8 for HG, 9 
and 10 for LG output). Connect the receive cord 
to binding posts 12 (LGT LINE) and 13 (GRD) 
for low group frequencies and 14 (HGT LINE) 
and 13 (GRD) for high group frequencies. Turn 
the REC switch of the 7F test set to DET 600Q 
position and read the output power. If power is 
supplied over the cable, do not remove the line 
toward the source of power for this measurement 
because power would be removed from the 
repeater. For this measurement at the HGT or 
LGT LINE test point, the line terminates the 
repeater. Turn the REC switch of the 7F test set 
to DET HI-IMP position and read the output 
power. 
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3.00 REPEATER INPUT POWER 

To measure repeater input power, remove 
the carrier line from the output binding posts on 
the 386A apparatus case (7 and 8 for HG, or 
9 and 10 for LG output). Connect a 600-ohm 
resistor between binding posts 14 and 13 for HG 
frequencies or 12 and 13 for LG frequencies. Turn 
the REC switch of the 7F test set to DET HI-IMP 
position. Connect the receive cord to binding posts 
12 (LGT LINE) and 13 (GRD) for HG fre­
quencies and 14 (HGT LINE) and 13 (GRD) for 
LG frequencies and read the input power. If 
power is supplied over the cable, do not remove 
the line toward the source of power for this 
measurement because power would be removed 
from the repeater. For detailed procedure for this 
case, see Section 363-103-503 or 363-103-504. 

Note: Compare the measured input power 
with the value shown on the Repeater 
Information Card. Differences of more than 
6 db may indicate line trouble; differences of 
less than 6 db may be ignored. 

4.00 TERMINAL LINE BOARD AND 
RECEIVING FILTER 

4.01 To check the line board and receiving filter 
of a remote terminal at the in-service loca­

tion, see Chart Ia. 

4.02 When a defective repeater or terminal has 
been located, replace it. Adjust the new 

terminal or repeater and connect it to the line. 
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CHART I 

TROUBLE LOCATING PROCEDURE 

ONE CHANNEL OF SYSTEM IN TROUBLE 

CHECK CENTRAL OFFICE TERMINAL Not OK Replace CO Terminal. Adjust New 

(See Note) T ermina l. Call Reporting Customer. 

Terminal Tests See Section Not OK 

TRANS 363-101 -502 

REC 363-101-503 

OK 

! 
Check Received Carrier P ower at Remote Not OK Check Line Board , OK 

Terminal of Channel in Trouble. See Chart Ia . 

OK Not OK 

Replace Defective Equipment. 

Ca ll Reporting Customer. 

Not OK 

~ 
CHECK REMOTE TERMINAL 

Replace Defective Terminal. 

Terminal Tests See Section 
Not OK 

A d just New Terminal. Call 

TRANS 
R eporting Customer. 

363-101-505 

REC 363-101-506 
OK 

OK 

OK Report Trouble Cleared 

Call Reporting Customer. To Test Desk. 

Not OK 

Note: A check of the central office w iring and the Pl terminal line boards can 

be made by measuring the transmitted carrier power at the MDF pr otectors. 

OY 

OK 

Not OK 
_ ... 

.. 

ISS 1 I SECTION 363-103-505 

-

Report Trouble Cleared 

To Test D esk. 

Check Ca rrier Line, Protectors, 

a nd Line Equipment. 

Report Trouble Cleared 

To Test D esk. 

Check VF Extension, Carrier 

Line Networks, Line , and Sta-

tion Equipment . 

CHART I 
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CHART Ia 

PROCEDURE FOR CHECKING 

LINE BOARD AND RECEIVING FILTER 

OF A REMOTE TERMINAL AT IN-SERVICE LOCATION 

At Remote Terminal, Perform Adjustment E (2.01 Through 

2.19 of Section 363-101-506, Omitting Note in 2.19); Except 

in 2.17, Connect the Send Cord of the Test Set to Binding 

Posts 9 and 10 of 386A Apparatus Case Terminal Block and 

Connect 800A Line Board for 600 Ohms. 

Not OK 

Move Receive Cord from REC Test Point 

to CARR Test Point. Read Between -5 

and -8 on DECIBEL Meter. 

Not OK 

OK 

OK Report Trouble Cleared 

to Test Desk. 

Replace Board C1 

( Receiving Filter). 

Move Receive Cord to Screw Terminals 

20 and 21 on Board A . Read -7 on 

DECIBEL Meter. 

1--
0-K------------1..,. Replace Board A. 

Not OK 

Check Local Cable Wiring 

and Connections. 

CHART Ia 
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CHECl( CftmtAI. OffiCIE TERMINAL 

Equipp•d With SIC.) TONI OSC and 

Line TrcmJofme, (S.. No,.) 
OK 

T~rmlr-..al Ter..s See SEdion 

TRANS .363-101-502 

R>:C SGJ-101-503 

Not OK 

Repl t\ce co Term1n:~l. Adjwt 

N~w ·r~rmin:,l. C. II Beportlng 

Customer. 

OK No' OK 

Report Troublo 

Cleared to Test 

~sic. 

Net~: A check of the c,cnt:"~l otnee wlrln,g md the Pl terminal line boards can 

be mad.• by tnt:~J18 lht: transmitted carrier powtr u.t the MDF' protectors. 

Check Received Carr!er Power at 
OK 

Remctc Termin~:t) Nearest co 
(Sn 36:.1-103-502). 

Not OK 

Ch~ck Car rier I..inc:. 
Check Llne Boord. 

See Chart la. 

OK 
Prt>tectors, wel Line 
Equipment. 

No\ OK 

Not OK 
Replace Ddttlive Equip-

nwnt. C<t11 Cufttomer on 

This Cb>.Met. 
OK 

CHART II 

TROUBLE LOCATING PROCEDURE 

N ONREPEATERED SYSTEM 

AU CHANNELS IN TROUBLE 

CHECk REMOTE 1'!1tM INAL 

C;;~.ll C~tom~r on Not OK Terminal Tesb: See Section 
Not OK 

ThU Ch.:uU'ie l. 

TRANS 3&3-101-~0S 

OK REC 363-101-~0G 

OK 

Call Customer em Not OK 

This Channel. 

OK 

Repon '!'rouble: Clurttd to Te.st 

Desk. Check Other Remoto 

Termlruols jn Ord~r. 

Re-ph~ce Oefettlvr. T~rminal. 

Adj ust N~·w T trmin::.l. C;:;ell 

Cu$tomer em Thi:o Channel . 

Not OK 

Check VF Extension. Ca':rler Line 

Networks. LJne and Station E:qutp-

ment. Che<'k Other Remote Tt'T• 

mirutts in Order. 

OK 

ISS 1, SECTION 363-103-505 

Report Troublt- Clctlrcd 

Dt;1rk. Cbeck O the:-

Te~minals to o roer. 

to Test 

Remo1c 

CHART II 
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CHIC:IC C:ENfUl OFFICI TERMINAL 

tquippelil With SIG JONI OSC on4 

li- TR:11tt1founer (S.• No .. ) 

Terminal Tettt 

TRANS 

REC 

Not OK 

see s~tion 

$63·101·002 

3$3-~0J -503 

Rtepl01~ CO T•Tminal. Adj.ust 

New Terminal. C01U Reportina 

Customer. 

OK NQl OK 

Report Trouble Cl~;;rv<t 
to Test Desk. 

OK Check Re'l)e-at•rs in Order 

·roward:o Remote Terrn.ioal~; . 

Se~ Chart lila. 

Not OK 

See C-hart JUa. 

Note: A c:b~ck of the centr;U office wiring ;md the Pl terminal line boardl can 

be Jn.Gde by measuring the transz:nlited carrtn power at the MDF protedon-

OK Check Rece i\'ed Carrier ~ower 

At Remote Terminal N'ea~st 

CO (See 363-103-$02). 

Nut 01( 

Check Lir.c Board. 

s~ C h;u1. lo'&. 

OK 

Chedt Carrier Llne. 

Prot«tOTS. imd J.,ine­

Equiprr.ent. 

OK 

CHART Ill 

TROUBLE LOCATING PROCEDURE 

NONREGULATED REPEATERED SYSTEM 

All CHANNELS IN TROUBLE 

Replace Detective Equip .. 

ment. Call Custotner O'l"' 

Thf~ Chantl~l. 

Not OK OK 

Call C\lsWmcr on 

Thi:o Channel. 

OK 1 
I 

nepC'Il't Troubl¢ Ch:<t~ to Tost 

Desk. Check OUter Rwmote 

Tenninals In Order. 

Net OK 

CHKK REMOtE TERMINAl 

T erminal Tt'Sl$ 

TRANS 

REC 

OK 1 

I 

j 

See Seetion 

363-101-~05 

363-HH-506 

C;df CWstQmer on 
TMs CMnn¢1. 

Not OK 

OK 

Not O K 
Rep1-t~.ce Defectiv~ Tu•ninal. 

Adjust :o;ew TeTmin<~,l. Call 

Customer on Thh: Ch;mnql. 

Not OK 

Che<'k VF Exten!>ion. C::trder Linto 

Networks. L1ne and Sution £quip· 

ment Che(:.IC Olll~r Rt-n:l)te Ter­

m.lna! in Order. 

OK 

ISS 1, SECTION 363·103·505 

Report Tcoublt! Cltl)rcd to TeM 

Desk. CtJeek Oth~r Remote 

CHART Ill 
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CHECK RIPfATU HGT LINE OUfPUT 

POWER: (LGT LINI REY) 

·-.. RemO\' C Ct1rr1e-r Llnf.l lr<>m 3$6A Binding 

:F'O$l.S 1 ;..nd S (9 and 10 RltV). 

2. Jo..:¢t\$\lt'C Repeoter Output Power. • •• OJ< 

3Ga-103·S03.. 

'· Compare Abov~ Va lue wHh V:o.lue Shown on 

lle~ster ln!onnaticn Caret 

Not OK 

CHECK REPEAlER INPUT POWER 

J, Mtt.o:.s\lrv ~)M'.ater Input Power. sc. 
OK 

363-103-SO'J. 

2 . C<>mpOlre Above V01loe w'ilh V3lue Shown on 

J:tepe:tter Intcrmation Card. See Note . 

Not OK 

Cbe<:k Ca:rr-ier L )ne, 

Protect:)", and Line 

t:qutpment Toward 

the CO. 

Notot Compare the measur(.-:,1 ioput power wHh tba value shown Qn lhc 

Repeater IntormaU<m Cerr(}. mrrerenees o1 more than 6 db may in4tet~ te line 

t r-oub1e. Differences of le~ thnn 6 db may be ic;nored. 

---

CHECK RlEPEATIER HI0 11 OROUP OAIN 

(LOVI GROUP GAIN- REV) 
.. 

l. Remove C;urier Line From 386A Bint:nne 

Post& ~ .:m d 1(] (7 <tnd 8 REV) . 

--
2. Perform T.e-st A. Sco 363·102·~02 (Test E 

REV, See :363-102-50$). 

0)( 

Reconne-ct Line to 9 and JO. 

Repe;at Chec:k of Repeater 

HG'l' Line Outp1.1t Power •• 
Ab(lV(l. 

CHART lila 

TROUBLE LOCATING PROCEDURE 

FOR REPEATER TESTS 

NONREGULATED REPEATERED SYSTEM 

CHECK REPEATtR lOW GROUP GAIN 

(HIGH GROUP GAIN- REV) ••. 
------------- 1. Reroove Carrier :Lh u: fl"()m 3AAA Blndtna 

Poot.s 'l o.od 10 ( 1 ;)))t1 8 R'&V) . 

2. Perfonn 'test E. Sec 363-102· 503 (TC$1 A 

REV. See 3G3·I<l2·502J. 

I'<Ot 0)( 

Not OK Repl;:u:f: De-fec1i.v~ lt~peatcr. 

ftecoYUlect rtepeatcr to L )TI¢ . 

RcJ>It~e4> Dcf~¢1.Jve R® •H•ter . Adju~t £"ew Repe~lcr. C. II 

Not OK Re<:onn<:!c:t. Repcale:- •• L int'! . Reportin~ Cuslontcr. 

AdJu:~t Ntw Repe~b::r. cau 
Repor litl.{: C u s: to:ner. 

If Other Repeaters 

No Other RepeaWrs 
OK 

OK I 

l ··-----·--· 

l 
Rc:port Trouble Cl~;lred 

to T cs1 l>e$\ic • 

. 

OK 
Check Other Repf':ners. Recounect 

Hepe~ttel' tv J,ine. Pruc:~"'d tu Olher 

n~ve~n~n. Petioru)ing 1'hese s am<' 

'!'es ts. 

Nut OK 

Not OK 

Nnt 0 1{ 

ISS 1, SECTION 363·1 03·505 

OK. --- -·- Refer 00 Chart Ill tor 

~earest. Remote Terml-

nal Tests. 

CHART lila 
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CHECK CENTRAL OFFICE TERMINAL 

Equipped With SIG TONE OSC and 

Line Transformer (See Note) 

Terminal Tests 

TRANS 

REC 

OK 

See Section 

363-101-502 

363-101-503 

l 
Check Received Pilot Power at 

CO Terminals, See 363-103-504 

Not OK 

Check Repeaters in Order 

Toward Remote Terminals. 

See Chart IVa. 

Not OK 

Not OK ... 

OK 

OK 

Replace CO Terminal. Adjust 

New Terminal. Call Reporting 

Customer. 

Check Repeaters in Order 

Toward Remote Terminals . 

See Chart IVb. 

OK 

Check Received Carrier Power at 

Remote Terminal Nearest CO. See 

363-103-502. 

Not OK 

OK 

Not OK 

Not OK 

OK 

Check Line Board. Not OK 

CHART IV 

TROUBLE LOCATING PROCEDURE 

REGULATED REPEATERED SYSTEM 

Report Trouble Clea red 

to Test Desk 

See Chart IVa. 

Call Customer on 

This Channel. 

Not OK 

OK 

CHECK REMOTE TERMINAL 

Terminal Tests 

TRANS 

REC 

OK 

See Section 

363-101-505 

363-101-506 

Not OK 

I See Chart IVa. I t------__. 
Replace Defecti ve Equip­

ment. Call Customer on 

This Channel. 

Call Customer on 

This Channel. 

Note: A check of the central office wiring and the Pl terminal llne boards can 

be made by measuring the transmitted carrier power at the MDF protectors. 

See Chart Ia . 

OK 

Check Carrier Line , 

Protectors, and Line 

Equipment. 

Not OK OK 

""--·----. ......,. 

Report Trouble Cleared to Test 

Desk. Check Other Remote 

Terminals in Order. 

OK 

Not OK 

ISS 1 r SECTION 363-1 03-505 

Repl a ce Defective Terminal. 

Adjust New Terminal. Call 

Customer on This Channel. 

Not OK 

Check VF Extension. Carrier Line 

Netw orks, Line and S tation Equip­

ment. Check Other Remote Ter­

minals in Order. 

OK 

CHART IV 
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CHECK REPEATER HGT LINE OUTPUT POWER 

(LGT LINE- REV) AND REG "IOLTS 

1. Remove Carrier Line from 386A B inding 

Posts 7 and 8 (9 and 10 REV). 

2. Measure Repeater Output Power and REG 

Volts, See 363-103-504. 

3. Compare Above Values with Values Shown 

on Repeater Information Card. 

Not OK 

CHECK REPEATER INPUT POWER 

1. Measure Repeater Input Power (See 

363-103-504 ). 

2. Compare Above Value with Value Shown on 

Repeater Information Card. See Note. 

Not OK 

Check Carrier Line, Protectors. 

and Line Equipment. Check 

Line Board . See Chart Ia . 

OK 

OK -

Note: Compare the mE'asured input power with the value shown on the 

Repeater Information Card. Differences of more than 6 db may indicate line 

trouble. Differences of less than 6 db may be ignored. 

CHART IVa 

TROUBLE LOCATING PROCEDURE 

FOR REPEATER TESTS 

REGULATED REPEATERED SYSTEM 

PILOT POWER NOT RECEIVED AT CO 

CHECK REPEATER HIGH GROUP 

(LOW GROUP - REV) 

1. Remove Carrier Line from 386A Binding 

Posts 9 and 10 (7 and 8 REV) . 

2. Perform Test A and either Test B. C . or 

D , See 363-102-502. 

(Test E REV and either Test F. G. or H . 

See 363-102-503.) 

OK 

Reconnect L ine to 9 and 10. 

Repea t Check of Repeater 

HGT LINE Output Power 

and REG Volts as Above. 

Not OK 

CHECK REPEATER LOW GROUP 

(HIGH GROUP- REV) 

1. Remove Ca rrier Line from 386A Binding 

Posts 9 and 10 ( 7 and 8 REV) . 

2. Perform Test E and either Test F. G . or 

H. See 363-102-503. 

(Test A REV and either Test B , C, or D. 

See 363-102-502.) 

Not OK 

Rep lace Defective Repeater. 

Reconnect Repeater to Line. 

Adjust New Repea te r . Call 

Reporting Customer. 

If Other Repea ters 

No Other Repeaters 

OK 

Report Trouble Cleared 

to Test Desk 

Not OK 

Not OK 

OK 

ISS 1, SECTION 363-1 03-505 

Reconnec t Repeater to Line. 

Proceed to Other Repeaters 

P erforming These Same 

T ests . 

Not OK OK 

Refer to Cha rt IV for 

Nearest Remote Ter­

minal Tests. 

CHART IVa 
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CHECK REPEATER HGT LINE OUTPUT POWER 

(LGT LINE- REV) AND REG VOLTS 

1. Remove Ca rrier Line from 386A Binding 

Posts 7 and 8 (9 and 10 REV) . 

2. Measure Repeater Output Power and REG OK 

CHART IVb 

TROUBLE LOCATING PROCEDURE 

FOR REPEATER TESTS 

REGULATED REPEATERED SYSTEM 

PILOT POWER RECEIVED AT CO 

Volts, See 363-103-504. 1------------------------------------+1 

3. Compare Above Values with Values Shown 

on Repeater Information Card . 

Not OK 

CHECK REPEATER INPUT POWER 

1. Measu re Repeater Input Power (See 

363-103-504 ). 

2. Compare Above Value with Value Shown on 

Repeater Information Card . See Note . 

Not OK 

Check Ca rrier Line, Protectors. 

and Line Equipment. Check 

Line Board . See Chart Ia . 

OK 

CHECK REPEATER HIGH GROUP 

(LOW GROUP - REV) 

1. Remove Carrier Line from 386A Binding 

Posts 9 and 10 (7 and 8 REV) . 

2. Perform Test A and either Test B . C. or 

D. See 363-102-502. 

(Test E REV and either Tes~ F. G , or H . 

See 363-102-503 .) 

OK 

Reconnect Line to 9 and 10. 

Repeat Check of Repeater 

HGT LINE Output Power 

and REG Volts as Above. 

Note : Compare the measured input power with the value shown on the 

Repeater Information Card. Differences of more than 6 db may indicate line 

trouble. Differences of less than 6 db may be ignored. 

Not OK 

Reconnect Repeater to Line. 

Proceed to Other Repeaters 

Performing These Same Tests. 

Not OK 4 

Replace Defective Repeater. 

Reconnect Repeater to Line 

Adjust New Repeate r . Call 

Reporting Customer. 

If Other Repeaters 

No Other Repeaters 

OK 

Report Trou ble Clea red 

to Test Desk. 

OK 

Not OK 

Not OK 
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Refer to Chart IV for 

Nearest Remote Terminal 

Tests 

CHART IVb 
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