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rcodp® FOT ADJ. -Z0 +8dEM AT
i ool

®REL, CUP" POT, ADJ TO 15 VOLTS
WIILE O3SSRVING METER CONNECTED

s TPl & 2 (DISTANT TERM MUST
[AVE ON HOOK TOWARD YOU.)

LSFT SIDE

"M2" . T0
"MOD" POT, ADJ T,P. T
PEADING RECORDED ON FORM E4559

Complete test and
adjustment procedures
may be found in the
362 Division of the

Bell System Practice's.

Rl

Q@ jer

véd
V44

V102

M1
<DM!

101

-Jo

JOBTALID — NITEXR
Test Points, Test Levels,
Lilectron Tubes and Their

Functions.

"BPL" ZCT ON TYPE "E" UNITS (CNiY¥).

"BRK" POT ADJ BIAS OF K41. DISTANT END
SENDS 12PPS @ 58% BREAK MEASURING PULSES
WITH 28 SIG TST SET ADJ POT UNTIL TST SET
READS 62% BREAK. INITIAL READING SHOULD
BE BETWEEN 56 & 64

TP1 (POSITIVE LEAD)

SHOULD READ

14-16 VOLTS
TP2 (NEGATIVE LEAD)

“"SIG" POT - CONTROLS THE GAIN OF THE
SIGNAL TONE AMPLIFIER (SEE NOTE 1)

"EXP" POT ADJ "E1-E2" TO +:0dBM

W
AN

TP3 - ENABLES SHUNTING DOWN THE OUTPUT
LEVEL OF FILTER (3700 HZ) AS REQ IN
CERTAIN LINE-UP TESTS. NO MEASURE-
MENTS ARE MADE FROM THIS POINT.

TP3 IS A BARE PIECE OF WIRE.

"RED" POT ADJ "R1" TO READ -33dEBM

NOTE 1:
CHANNEL UNIT IN TEST STAND, HAVE DISTANT END PUT AN "ON"

HOOK TOWARD LINE (M LEAD). THEN STRAP S1 TO Tr3 AT
TESTING END. A 2B SIG TST SET REQUIRED AT BOTH ENDS.

RIGHT SIDE



COMPRESSOR __
SUBASSEMBLY
COMPRESSOR AMPLIFIER VL &
(TRANSMIT DIRECTION)
M LEAD - OFF HOOK = -48V
M LEAD - ON HOOK = GND N
E LEAD - OFF HOOK = GND i
E LEAD - ON HOOK = OPEN
EXPANDOR
AMPLIFIER’
RECEIVE
DIRECTION
REGULATOR V102 g
AMPLIFIER
MEASURES REC'D CXR POWER @‘__
INPUT TO REGULATOR (-33dBM)

OUTPUT OF THE COMPRESSOR
(TRANSMITTING) (+8dBM)

CXR FRuQUENCY

SUBASSEMBLY

TEST POINTS AND TEST LEVELS

(1) N1 CARRIER CHANNEL

INPUT TO THE COMPRESSOR
I.E. TRANSMITTING (-16dBM)

OUTPUT OF THE EXPANDOR
I.E. RECEIVING (+10dBM)
TONE MUST BE APPLIED AT
DISTANT END FOR THIS
MEASUREMENT

"REC" POT ADJ FOR +7dB AT
THE 6 WIRE BOARD - OVERALL
FINAL ADJ AFTER LINE-UP
(TONE FROM DISTANT END IS
REQUIRED FOR THIS ADJ.)

V41 SIGNALING AMPLIFIER
OUTPUT LEVEL OF 3700 HZ
FILTER = SIGNAL TONE FROM

ISTANT END (-3.4 to
+4 .6dBM)

V45 DC AMP (SIG.)

V42 CATHOD FOLLOWER (SIG.)

EXPANDOR SIGNALING
SUBASSEMBLY

V101 OSCILLATOR (EFFECTS
LEVEL AT M2y

TOTAL CXR AND SIDEBAND OUT-
PUT LEVEL OF CHANNEL. (LEVEL
HERE RECORDED ON FORM E4559
DURING INITIAL LINE-UP -

CAN BE MADE WITH OR WITHOUT
TONE ON THE CHANNEL.)

ELECTRON TUBES AND THEIR FUNCTION
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TRANSMITTING
LEVEL
TROUBLE
T
TOME ON AT
FLB OR TEST-
N1 CARRIER STAND-16 d8
OFF HOOK TWD
LINE
i
CHECK LEVEL
AT "F*
JACK + 8 DBM
I
| = |
LEVEL LEVEL
0K BAD
=L I
CHECK LEVEL | CHECK LEVEL
AT "M2" JACK
SAVE AS AT "C1-C2"
VALLE RECORPED FOR-16 dB
E 4589
L 2 1 [ A 1
LEVEL OK AT LEVEL LEVEL
LEVEL "M2" CHECK
BAD LEVEL WITH 0K BAD
SIERRAAT
AT J150R J16
i T il 1
ADJUST "MOD" ADJUST FOR : B&ESPSLEAhfgLE‘:
POT FOR +8d8 AT y S
i R Lt
VALUE ON FORM 0X BY ADJUSTIN iE Of
. . FOR WIRING
E 4559 g TROUBLE
A T X
| | 1 &
LEVEL LEVEL o n"E" JACK UNABLE TO
DISTANT =
+8 DBM
I 1 I
CHANGE V101 ‘ GO TO "CHECK CHANGE V1,
HANGE CHECK LEVEL
ey 2! v2, OR
OR WITH SIERRA LEVE“‘TOSE S"EA‘?S""MB“ v
SURASSEMBLY AT J150R JACK “ BL i i
& RECHECK J1b 18
T I aFm JACK
SHECK LEVEL s
READS + 8 D8
WITH SIERRA LEVEL
AT J 15 CR 0K e Dee
e GO TO "CHECK
: : i<
Ao\lnss i tfzv i:: r
e l.’ 1} 'K"
LEVEL
DISTANT BLOCK
D END
i
ADVISE
DISTANT
END




RECEIVING

LEVEL
N1 CARRIER TROUBLE
|
CHECK
LEVEL AT
“R1" JACK
ADJUST
"REG" POT
FOR -33EM
|
LEVEL BAD
LEVEL O K CHECK WITH
SIERRA AT
J 13 OR

CHECK LEVEL
AT "E1-E2"
. |JACK ADJUST
"EXP" POT
FOR + 100BM
|
UNABLE TO
ADJUST
LEVEL CHANGE V102
T V43, OR V44
OR
SUBASSEMBLY
RECHECK

I

CHECK LEVEL

ADJUST

AT 6 WIRE BD e
ADJUST “PREC" PROPER
POT FOR + 7
IF LEVEL
NECESSARY

| I
RESTORE RESTORE

TO SERVICE

TO SERVICE

J 14

LEVEL GOOD LEVEL BAD
FROM LINE FROM LINE
I I
REPLACE Rt

SUBASSEMBLY]
OR CHECK DISTANT
FOR WIRING END
TROUBLE




N1 CARRIER

SIGNALING
TRCUBLE

L

TEST FOR ON
AND OFF HOOK

r |
ON - OFF ON - OFF
HOOK TEST 0 K HOOK TEST BAD
1
SEND AND
RECEIVE
PULSES
| 8
| 1
PULSES PULSES
0K BAD
T I
HAVE DISTANT
RESTORE TO END PUT ON
HOOK TOWARD
SERVICE YOU, GHECK S1
SHOULD READ | » x
-3,.470 +¥,608
= g |
LEVEL 0 K LEVEL BAD AT
s1 s1
e I
MEASURE AT ADVISE DISTANT
TP1TO TP2 END. NOT
Agé‘iST — RECEIVING
" CU "
FOR 15 VOLTS H{apy N
) G ‘
VOLTAGE O K UNABLE TO
STRADISLITO [ ¥———————=lAp /ST
TP3
T 1
TURN "SIG* ¢ EV 45
POT MAX CCW i
THEN CW URTIL OR
LAMP ON 28 SET] SUBASSEMBLY
JUST LIGHTS AND RECHECK
L " [e— N—— s
SENSITIVITY UNABLE TO L GO TO "VOLTAGE
SET ADJUST 0 K" BLOCK
i I
HAVE DISTANT CHAMNGE V 41,
END SEND . -
PULSES 12PPS YAt DR BELAY
AT 55% BREAK K 41 ONE AT A
TIME OR

ADJUST "BRK"

EOT 10 b2t SUBASSEMELY
— % % IF TRANSMITTI:
SIGNALING Rﬁﬁﬂﬂuf‘f AND BEEN MODIFIED PR E%Rﬂ%% e
AJUSTED RECHECK LEVEL SHOULD READ -6.4 TO 4 11.6db,
RESTORE TG RESTORE T0
SERVICE SERVICE




OPEN
SYSTEM
RESTORE
SERVICE
BY
PATCHING
TO
SPARE
CHANNELS
I
C 1t
OPEN OPEN TO
TOWARD DISTANT
YOU , END
SELECT CHECK
CHANNEL LEVEL
SIERRA TRANSMITTING
SELECTOR WITH 2J OR
OE GR IN SIERRA AT
MEASURE JIBOR=T2
AT J3
OR J4
LEVEL LEVEL LEVEL LEVEL
BAD GOOD GOOD BAD
AT GR IN
| = | I
HAVE 1ST HAVE 1ST
ATTENDED i ATTENDED o
GROUP GROUP
STATION STATION
CHECK RECEIVE CHECK TRANSMIT
UNIT UNIT
! L l
LEVEL LEVEL LEVEL LEVEL
GOOD TO BAD TO GOOD TO BAD TO
1ST STATION 1ST STATION 1ST STATION 1ST STATION
TROUBLE TROUBLE TROUBLE TROUBLE
BETWEEN BETWEEN LOCATES LOCATES
1ST STATION 1ST STATION BETWEEN BETWEEN
AND YOU AND DISTANT 1ST STATION YOU AND
END AND DISTANT 1ST STATION
END
NOTIFY NOTIFY NOTIFY NOTIFY
PROPER PROPER PROPER PROPER
MAINTENANCE MAINTENANCE MAINTENANCE MAINTENANCE
CENTER CENTER CENTER CENTER




OFFICE
ALARM

|

N1 CARRIER
DETERMINE
TYPE
OF
ALARM
1
L D - ) B |
CARRIER STATION 3700w FUSE
ALARM ALARM ALARM ALARM
1 1% 1 1
SILENCE ALARM SILENCE
RESET RESTORE CIR- ALARM CHECK REPLACE
cutTs By %f;:s,:éfg
PATCHING TO 4,15 6 FUSE
ALARM SPARE CHAN- S TSLRERERD
ELS % %
| oy R s
| 1
NOTFY LEVEL 8AD
ALARM WILL ALARM PROPER UNABLE TO LEVEL FUSE FUSE WILL
NOT RESET 0 ADJUST TO NOT HOLD
RESETS MAINTENANCE, +3.8db G000 0.K. BLOAS AGAIN)
SILENCE WITH R64
ALARM CENTER % %
l | 1 | | |
CHECK LEVEL
CHEC EPLACE V41 RESTO|
SELLLE 30T 915 ok ALARM OBSERVE FO e
e SURE cARR cn el CIRCUIT [
VT g R pioK 1 geser SCILLATOR A FEW SPARE-
+ 5.5dbm =k suBAssEMBLY] | TROUBLE MOMENTS CHANNELS
LEVEL LEVEL l ] REPAIR OR BMAKE TICKET LOCATE
CARRIER 0.K LEVEL EEVEL REPLACE
Gooo BAD RESET ON S OR STROKE | | DEFECTIVE
g e i oeh DRESLAE RECORD EQUIPMENT
T T NOISE OR STROKE EQUIPMENT
RESTORE FEGoRD l 1 ] ]
ALARM CIRCUITS BY [ e
CIRCUIT PATCHING TO REPLACE :ES"”E ALL cmcg’;:sul
SPARE RESTORE TRCUITS
TROUBLE T eRCliTsi OSCILLATOR NORMAL WHEN ::::"T-RO
i PATCHING TO SUBA S SEMBLY] TROUBLE CLEARED e
T T L CLEARED
AR OR SECTIONALIZE Sy L
e | B il RESTORE ALL
DEFECTIVE] CHECKING AT CIRCUITS
ATTENDED SECTIONALIZE NORMAL WHEN
EQUIPMEN STATIONS T I eaneE REFERENCE
BY LOOPING
SYSTEM BSP 362-01.0-150 Order Wire and Alarm
ESTORE AL Facilities
CIRCUITS 362-010-501
ORMAL WwAEN 362-020~503 Check of Alarm
TROUBLE Operation
LB CIRCUITS
CRMAL WHEN
TROUBLE
CLEARED % X IF TEPMINAL HAS BEEN MODIFIED
PER EM 1135, THE LEVEL SHOULD

BE +.3 IKSTEAD GF +3.8.



BSP TEST EQUIPMENT REFERENCE
(Specific to N1 & N2 CXR)

N CARRIER SYSTEM TEST SETS

103-467-100

103-468-100

103-471-100

163-472-100

103-473-100

103-474-100

103-475-100

103-476-100

103-477-100

J98705M (5M) Channel
Unit Test Stand

Carrier Failure
Indicatcr

J94002N (2N) Group Unit
Switching Set

J940024 (2M) Switching
Set for N1 or ON
Repeaters and N2 Repeat-
ers with N2/Nl1 Adapters

J98703BD (3BD) Switching
Set for N1A Repeaters
and N2 Repeaters in N2/
N1lA Adapters.

J940023 (2J) Repeater
Test Set

J94002K (2K) Tube Test
Set

J94002P (2P) Tube Test
Set

J98703AF (3AF) De-
viation Regulator Test
Set

N LINE TEST SETS

103-478-100

103-478-101

KS 19750 Deviation
Test Set

Sierra Model 322A
Carrier Generator

N2 SWITCHING SETS

103-480-100 & 500 J99272U

Switching Set

103-480-101 & 501 J99321S

Switching Set

103-481-100 & 500 J99272W Test

Stand

103-481-101 & 501 J99272AH

Test Stand

NOISE MEASURING SETS

103-500-100 J94607A (7A) Range

10 to 552 KHz

103-500-101 N Line Noise Section-

alization Set

N1 and N2

CARRIER
HIGH-GROUP LOW-GROUP
TRANSMISSION TRANSMISSION
BAND BAND
268 _KC 140 _KC
BT [ = e 2
7 13 B—b 264 / —1[—+—> 136
7 \ =
/
% 12 B—» 256 : 2 B—-» 128
& N
7 /s
VOICE 7z \ i/ Ci
MESSAGE 7 1 Brr-p 248 \ 3 > 120
CHANNELS > /
3 ,OH > 240 7 4B—>uz
12 [59] \ /
e 9 B—>' 232 \\ g S E—» 104
o (] 8 B,.’. 224 \ / 6 B—b 96
s [ x NI i M
\RRIER HIGH-GROUP B__§ LOW -GROU
(] | CHANNELS B_" 216 CARRIERS IN PR 7 88 CaRRIzRS (¥
KILOCYCLES KILOCYCLES
Zi=l 6 B—» 208 7RIEN s B—b &0
CiE=s, / \
s B——» 200 \ 1) B—> 72
8= /) \
A8[E) ‘. B—» 192 \ 10 H—+ 64
304 KO
| = GROUP \
2] 3 B—’ 164 // CARRIER \\ " B—> 56
I_D.ﬁ 2 B_’ 176 / \ 2 B—p 43
\\
g 1 » 168 / \\ 13 & 40
\_B:.’__/
164 KC 36 KC
N! FREQUENCY ALLOCATION
CHAN I3 __ 268 KC 268 KC __ CHAN 13 CHAN I3 _ 268 KC 268 KO, CHAN 13
EAST-WEST N WEST -EAST WEST-EAST EAST-WEST
[ L— ouT N - IN
HIGH GROUP \ HIGH GROUP HIGH GROUP HIGH GROUF
N
cHan | LUSS KET( LJ cHaN 1 CHAN | CHAN |
e LS
CHAN CHAN | CHAN | CHAN |
Rl \ 140 kT
WEST-EAST \ EAST-WEST EAST-WEST WEST-EAST
IN N €= IN oUT ¢ - out
LOW- GROUP N\ LOW GROUP LOW GROUP LOW GROLP
\ ’
CHAN 13— 36 KC 36 KC . CHAN 13 CHAN I3~ 36 KC 36 KC — CHAN 13

LOW-HIGH REPEATER

REPEATER GROUP-MODULATION

HIGH-LOW REPEATER

Fig. 2— N1 Carrier Frequency Allocation and Repeater Group Modulation



CHANNEL
TRANS
LEVEL
TBLE
CHANNEL
OouT OF
SVC TONE
ON AT VFLB
=~16db MODIN
CHECK
LEVEL AT
Cl-C2
-16db
LEVEL LEVEL
GOOD BAD
CHECK TROUBLE
LEVEL AT LOCATES
""MI-MG" BETWEEN VFLB
MG GROUND AND COMPANDOR
163 uta 1703 UNIT
LEVEL LEVEL
GOOD BAD
CHECK LEVEL REPLACE
AT "MO-MG" COMPANDOR
MG GROUND & RECHECK
-28db
LEVEL LEVEL
GOOD BAD
CHECK LEVEL REPLACE
WITH SIERRA MODEM
AT J1 FOR AND RECHECK
PARTICULAR
CHANNEL FREQ

[

LEVEL
BAD

|

TBLE IN LTU,

GROUP TRANS
OR WIRING

LEVEL
GOOD

TRANS

GOOD

LEVEL




CHANNEL
RECEIVE
LEVEL
TROUBLE

|

CHANNEL OUT
OF SVC. HAVE
DISTANT END
PUT TONE ON
CHANNEL -16db

CHECK LEVEL

AT VFLB
FOR +7db
|
L |
LEVEL LEVEL
GOOD BAD ADJUST
+7db "QUTADJ" POT
FOR +7db
| ]
| ]
RECEIVE UNABLE TO ADJUSTED
LEVEL ADJUST TO "OUTADJ" POT
oK +7db T0 +7db
| |
CHECK RECEIVE
RESTORE LEVEL AT LEVEL
TO "DI—DG" OK
SERVICE 6 CROURD
-3 TO -22db
| : ] . RESTORE TO
LEVEL LEVEL SERVICE
GOOD BAD
CHECK CHECK LEVEL
LEVEL AT AT CABLE
""DO-DG TERM WITH
DG GROUND STERRA
-4 TO -6db
| ]
[ 1 | I
LEVEL LEVEL LEVEL LEVEL
GOOD BAD GOOD BAD
CHECK LEVEL REPLACE | [BAD GROUP REC. TROUBLE
AT E1 TO E2 MODEM OR LOCATES
+6.8 TO +7.2db AND WIRING ON LINE
NO ADJ RECHECK TROUBLE
ADJ "OUTADJ"
POT FOR +7db
AT VFLB
C

UNABLE TO
ADJUST TO
+7db

REPLACE
COMPANDOR
& RECHECK

|

ADJUSTED "OUT"

ADJ" POT FOR

+7db REC.
GOOD

LEVEL

RESTORE TO SVC.




N2 CARRIER

OFFICE
ALARM
PACKAGED
AND
NONPACKAGED DETERMINE
TYPE OF
ALARM
Te o E
1 1 o : 1 1
RMV (SYS ALM) - -21 VoLT
ALARM LOSS OF ALARM STATICN FUSE
CARRIER ALARM ALARM
ALARM
INDICATES SILENCE
ALARM, ALM ALARM CHECK FOR SILENCE ALARM REPLACE FUSE
AND RSTL OR RESTORE BLOWN FUSE RESTORE SEE IF HOLDS
RSTL 0SC UNIT SERVICE MEASURE CIRCUITS
REMOVED VOLTAGE
WITH N2 SWT SET
T I T I T
REPLACE AS CHECK FOR ] NOLEIEY [ 1
QUICKLY AS STATION ALARMS VOLTAGE VOLTAGE PROPER
POSSIBLE ALARM AND LEVEL AT OUT OF WITHIN e WILL NOT FUSE
INDICATIONS J3 WITH VIVM LIMITS LIMITS proie sy HOLD HOLDS
ARE INOPERATIVE -10 TO -15db
IN THIS CONDITION
I S en seRvic
LEVEL LEVEL UNABLE ADJUST Seorice SERVICE SLARH
BAD GOOD TO ADJUST TO ALARM
PROPER UNIT
VOLTAGE m‘:“%w
CHECK INPUT ALARM OR I ] [DEFECT'
GRP REC, USE WIRING [EQUIPMENT
VIVM P3BA TROUBLE CHANGE
CORD, LINE POWER ALARM =
MATCHING SUPPLY CLEAR
TRANSFORMER
HGR -38 TO -54db Repr C
LGR -29 TO -45db UNLT WITH
SPARE
REPLACE HAVE DISTANT PACKAGED
GRP END CHECK ONLY
REC TRANSMITTING
| |
2600-HZ TRANS- e
FER ALM RSTL 0SC
FATL ALARM
ALARM
REFERFNCE
i INDICATES
o A - 1 MAKE
BSP 362-803~100 thru 511 Alarm Units SERVICE GOOD Fg‘;}:]l;II)E‘I(N
CHECK LEVEL TRANSMITTING
-5 e g A - = WITH VIVM DIRECTION
562-340-100 N2, Group Alarm Unit ; AT LEV JACKS .
and Greup Alarm Signal 2.05+1 VOLT
Keceiver Unit CLEAR TROUBLE REGISTER
IN SUPPLY OPERATED
LOG ALARM
362-340-501 J99272AR Signal
Receiver LEVEL LEVEL
GOCD BAD
362-3L5-100 Group Alarm ard E-
3 . 3 REPLACE ADJUST
Signaling e e
CHECK REPLACE
RELAYS UNIT
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NOTE: FLOW CHART 18 MAY ALSO BE USED TO

SECTIONALIZE AN N2 OPEN SYSTEM TROUBLE



NO JOB IS SO IMPORTANT
AND NO SERVICE IS SO URGENT-
THAT WE CANNOT TAKE TIME
TO PERFORM OUR WORK SAFELY.
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