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1. GENERAL 

1.01 This section covers the manual adjustment 
procedures of the balance network circuits 

in the GLB and GSB units and the 4-wire equalizer 
circuits in the GPA and GRA units (see Fig. 1, 2, 
3, 4, and 5). Manual adjustment of the balance 
network circuit is required when one or more of 
the following conditions exist: 

• When the cable configuration is not one of 
the choices in the prescription tables. 

•-When the load is not one of the choices in 
the prescription tables. 

• When large values of slope or gain are being 
used. The balance network settings become 
more critical as these parameters increase; 
so, precise adjustments· and margin tests 
become necessary to assure stable operation. 

. The conditions which require adjustments to the 
'4-wire equalizer circuit are discussed in paragraph 
3.01. 

1.02 Whenever this section is reissued, the reason 
for reissue will be listed in this paragraph. 

J,.03 Before performing any adjustments or tests, 
consult Table A for explanation of· the 

symbols that are used in Fig. 6 through 12. 

2. ADJUSTMENT PROCEDURE FOR GAIN TRANSFER 
UNITS (GLB AND GSB) 

2.01 Before any adjustments are initiated, the 
SF unit must be inserted into a test extender 

and connected through cable to its normal load in 
the busy state. In general, the busy state involves 
closing the tip and ring to de signals at the load, 
with the proper ac impedance. For the telephone 
set, the busy state means off-hook. For 900-ohm 
and 600-ohm plus 2.15 µfd, the busy state means 
a closed circuit at de with the proper ac impedance. 

2.02 When the build-out capacitor (BOC) switch 
S3 and balance network (BN) switch S5 

(Fig. 2 and 3) are operated to the ON position, 
the red numbers are visible. When the switches 
are operated to the OFF position, the white numbers 
will be visible. 

2.03 In this procedure, the KS-20501 return loss 
measuring set will be referred to as the 

RLMS and the return loss meter will be referred 
to as RLM. 

2.04 Adjustments covered are: 

A. Balance Network· for Nonloaded 
Cable: The adjustment procedure involves 

initial settings and five steps as follows: 

Initial Settings: TRMT to O (front panel and 
PWB), RCV to O (front panel and PWB), ST to 
0, SR to 0, Sl to 0, S2 to NLC, S4 to BN, operate 
S5-346, Z to 5, R2 to 8. Connect the . RLMS 
between LlNE RCV and LINE TRMT. 

NOTICE 
Not for use or disclosure outside the 
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STEP RLMSTEST MAXIMIZE 

1 

2 

3 

4 

5 

TYPE SWITCH RLMWITH 

ERL Z dial and S5-2,3 

SRL Rl switches (S5-4,6) 

SRLHI Z and R2 dials-Record 

ERL Z and R2 dials-Record 

Set Z and R2 dials 
halfway between re-
corded values 

Note: Complete details of this procedure 
(step-by-step) are shown in Fig. 6 and 7. 

B. Balance Network £or Loaded Cable: 
The adjustment procedure involves initial 

settings and six steps as follows: 

Initial Settings: TRMT to O (front panel and 
PWB), RCV to O (front panel and PWB), SR to 
0, ST to 0, Sl to 0, S2 to LC, S4 to BN, S5 to 
OFF, S3 to make near-end section equal 6 kft, Z 
to 5. Connect the RLMS between LINE RCV and 
LINE TRMT. 

STEP RLMSTEST MAXIMIZI: 

TYPE SWITCH RLMWITH 

1 ERL Z dial and S5-2,3 

2 SRLHI BOC (S3) 

3 SRL X switches (S5-7,8,9) 

4 SRLHI Z dial-'-Record 

5 ERL Z dial- Record 

6 Set Z dial halfway 
between recorded 
value 

Note: Complete details of this procedure 
'(step-by-step) are shown in Fig. 6 and 8. 

2.05 The tests covered are: 

A. Near-End Margin Check: This check 
is performed to determine if gain· transfer 

has been achieved after the balance network 
and build-out capacitors (BOC, S3) have been 
manually adjusted (see Fig. 9). 
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B. Loop Margin Check: This check is 
performed if the G signaling unit has met 

the requirements of Test A (near-end margin 
check), has been plugged into the G bay, and 
the overall circuit does not function properly. 
(See Fig. 10.) 

ADJUSTMENTS A AND B (FIG. 7 AND 8) AND TEST 
A (FIG. 9) 

2.06 The following apparatus is needed to perform 
adjustments A and B and Test A: 

APPARATUS: 

1-Test Extender, SD-7C080-01 

1-RLMS, KS-20501 

2-Patch cords, P3E cord, 4 feet long, equipped 
with 310 plugs at each end (3P7E). 

2.07 The following apparatus is needed to perform 
Test B (Fig. 10): 

APPARATUS: 

· 1-Test Extender, SD-7C080-01 

1-RLMS, KS-20501 

2-Patch cords, r2CL cord, 3 feet long, equipped 
with red KS-19531 plugs on one lead and an 
alligator clip on the other lead with 47 cord 
tips on the other ends of the cords. Equip 
the 47 cord tips with a 310 plug, connecting 
the red conductor to the tip. 

3. ADJUSTMENT PROCEDURE FOR 4-WIRE UNITS 
WITH EQUALIZATION 

3.01 When the GPA and GRA units are connected 
to a trunk in which the cable make-up is 

unknown or the prescription settings given on the 
_ circuit layout record (CLR) do not provide adequate 

frequency response of the circuit, the cable loss 
must be measu_red. Four measurements must be 
made in order to calculate the bandwidth (BW), 
height (HT), slope (SL), and nonloaded/loaded switch 
settings of the 4-wire equalizer circuit. These 
switch. settings are determined when the adjustment 
procedures are performed per Fig. 11 and 12 of 
this section. It is important to have the proper 
cable terminating impedances selected since 



( 
\ 

( 

( \ 
I 

loss-frequency measurements are influenced · by 
terminating impedances. The HMLO switches 
must be set before performing the loss measurements 
in Fig. 11. The H setting (1200 ohms) is for H88 
loaded cable and the M setting (600 ohms) is for 
nonloaded cable. In mixed loaded and nonloaded 
layouts, the H setting should be used when the 
nearest load coil is closer than 9 kft and the M 
setting should be used when the nearest load coil 
is farther than 9. kft. Before the cable loss 
measurements can be made, a communication link 
must be established either from the central office 
end of the trunk (GPA) or from the PBX or station 
end of the trunk (GRA). If the craftperson 
performing the adjust:rn.ents is unfamiliar with 
making cable loss measurements with a transmission 
measuring set (TMS), a detailed explanation on 
how to make cable loss measurements with a TMS 
can be found in Section 103-221-100, Part 5. 

3.02 Low-frequency equalization is controlled by 
the NL/L switch and the slope setting. 

With the NL/L switch in the L position, increasing 
the slope setting increases the low-frequency loss 
with respect to the 1 kHz loss. Whereas decreasing 
slope adds more relative gain at the low frequencies 
and there is- almost no effect on the frequencies 
above 1 kHz. 

3.03 When the NL/L switch is in the NL position, 
increasing the slope setting increases the 

loss of the low frequencies while more gain is 
added to the midband frequencies relative to the 
1 kHz response. When the slope setting is decreased, 
gain is added to the low frequencies and· loss is 
added to the midband frequencies refative to the 
1 kHz gain, Changes to the slope setting always 
affect the 1 kHz gain of the unit. 

3.04 High-frequency (above 1 kHz) equalization 
is accomplished with two controls, bandwidth 

(BW), and height (f:IT), which shape a bump centered 
at 3250 Hz. For large values of BW, increasing 
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the HT setting adds more gain at 3250 Hz and 
almost as much gain at the midband frequencies. 
When small values of BW are used, increasing the 
HT setting adds more gain at 3.25 kHz with almost 
no change in midband level. 

3.05 Equalizer adjustments are determined by 
the difference in the 1 kHz loss and the 

loss at the other three frequencies. This difference 
is located on the bottom scale of the appropriate 
range chart in Fig. 12, and the setting is found 
on the top scale. If the difference is exactly equal 
to the number on the . range scale, the setting to 
the right of the number should be used. If the 
difference is smaller than the lowest range value, 
the smallest setting on the table should be used. 
If the difference is greater than the largest range 
value, the highest setting on the table should be 
used. 

3.06 These adjustments include the setting up 
and measurement of the cable loss, and 

operating the appropriate switches as designated 
in Fig. 12. 

3.07 The following apparatus is needed to perform 
. the adjustments. 

APPARATUS: 

1-Test Extender, SD-7C080-0l 

2-TMS, J94021A (one at sending end of trunk 
being adjusted and one at G-signaling unit 
being adjusted) 

1-2P14A Cord Assembly, P2AA cord, 3 feet 
long with 241B plug on each end (receiving 
end) 

1-3P17A Cord Assembly, P3N cord, 3 feet long 
with 241A plug on one end and a 310 plug 
on the other end (sending end). 
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Fig. 1-GLB, GSB, GPA, and GRA Faceplates 
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ALL COMPONENTS NOT SHOWN 
DRAWN ro:sHOW LOCATION OF SWITCHES 

' I 

I M R R 
I 1 4 2 1 4 2 t 

I 11;~~;; IC9 

.. @ IC2 
BOC(NF) LL.COO 

LL..JC:l:D 
.... NtDto-.rN OC:CC:CE 
tot'>~ 

~SJ icvG @ ====== 
IC7 i 1 2 3 4 5 6 

C49 * S3 
*;2 

1:DEC>C!> ··s C z BN ...J .... u:cm 
C:CC:CC:C E 

~ .. 
I 

AT4 

0 c:::J 
ICS 

c:::J 

i~ 
COMP 

c:::J 

*[~],a G I 
CJ 

S1 
IC1 T4 GS c:::J ST 

c:::J 
c:::J 
c:::J 

G IC3 
L1 

T5 

T1 T3 

* SWITCHES ARE CLOSED WHEN RED NUMERALS ARE EXPOSED 
** FOR LOADED CABLE LC IS EXPOSED AND FOR NONLOADED CABLE NLC IS EXPOSED 

Fig. 2-lllustration of GLB Showing Location of 
Switches 
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ALL COMPONENTS NOT SHOWN 
DRAWN TO SHOW LOCATION OF SWITCHES 
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* SWITCHES ARE CLOSED WHEN RED NUMERALS ARE EXPOSED 

Fig. 3:-lllustration of GSB Showing Location of 
Switches 
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ALL COMPONENTS.NOT SHOWN 
DRAWN TO SHOW LOCATION OF SWITCHES 
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* SWITCHES ARE OPEN WHEN WHITE NUMERALS ARE EXPOSED 
** SWITCH IS IN NONLOADED POSITION WHEN N IS EXPOSED AND LOADED WHEN LIS EXPOSED 

Fig. 4-lllustration of GPA Showing Location of 
Switches 
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ALL COMPONENTS NOT SHOWN 
BW HT DRAWN TO SHOW LOCATION OF SWITCHES 
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* SWITCHES ARE OPEN WHEN WHITE NUMERALS ARE EXPOSED 
** SWITCH IS IN NONLOADED POSITION WHEN N IS EXPOSED AND LOADED WHEN LIS EXPOSED 

*** SWITCHES ARE CLOSED WHEN RED NUMERALS ARE EXPOSED 
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Fig. 5-lllustration of · GRA Showing Location of 
Switches 
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TABLE A 

FLOWCHART EXPLANATIONS 

EXPLANATION 

) Indicates the beginning of the procedure 
and an exit or entrance reference to 
pages within same procedure. 

Indicates an action which is performed 
on a manual or automatic basis. 

Brackets are used to reference supporting-
type data. 

) Used to represent a decision which 
determines which one of two paths to 
take. 

I 
The end of procedure symbol is used to 
denote that the end of the emergency 
action condition has been completed. 

- Used to indicate the direction of ...... 
information flow. 

e,, Used to indicate two processes flowing 
into a common sequence. 
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[ 1 ] AT TEST EXTENDER - REMOVE 
TEST EXTENDER PRINTED WIRING 
BOARD FRCl'I G SF POSITION 

[ 2] CONNECT P4 DF TEST EXTENDER 
CABLE TO P3 OF TEST EXTENDER AND 
P5 INTO PRINTED WIRING BOARD 

[3] AT G BAY - REl'KIVE G SF UNIT 
FRCl'I l'KJDULE 

[ 4] PLUG TEST EXTENDER PRINTED 
WIRING BOARD INTO J1 OF G l'KJDULE 

[5] AT TEST EXTENDER - PLUG G 
SF UNIT INTO P 1 OF TEST 
EXTENDER SLOT 

[6] AT RLMS - CONNECT 115V 
POWER PLUG INTO POWER SOURCE 

[BJ AT RLMS - CONNECT ONE 
END OF 3P7E CORD TO TRMT 
JACK 

[ 9] AT TEST EXTENDER -
CONNECT OTHER END OF 3P7E 

NOTES 
1 • FINAL MEASUREMENTS MUST BE 

UP-SCALE ON +23 DB POSITION 
TO ACHIEVE GAIN TRANSFER 
AFTER ALL ADJUSTMENTS HAVE 
BEEN COMPLETED 

2. 20 DB OF THIS GAIN CANCELS 
THE TEST CIRCUIT LOSS 

TEST A OR CORD TO bl! JACK 
[7] WHICH TEST 
IS BEING 
PERFORl'IED 

}-A_D_J_. _A_DR_B----1~ [ 10] CONNECT ONE END OF 
OTHER 3P7E CORD TO !:.!_ 
JACK 

[ 13] WAS RLM 
INDICATION 
UP-SCALE 

TEST B 

[ 15] AT TEST FRAME -
ESTABLISH AN END-TO-END 
CONNECTION 

[16] AT G SF UNIT -
CONNECT RED PIN PLUG OF 
P2CL CORD TO DSC JACK 
ANO ALLIGATOR CLIP TO 
FRAME 

[ 11] AT RLMS - CONNECT 
OTHER END OF 3P7E CORD TO 
RCV CORD 

NO 

[ 12] OPERATE TEST LOCATION 
SWITCH TO +O DB POSITION 

[ 14] OPERATE TEST 
LOCATION SWITCH TO 
+23 DB POSITION AND 
ADJUST ADD ~ SWITCH 
FOR A READING ( SEE 
NOTE 1) 

[17] AT RLMS - CONNECT 
OTHER END OF P2CL CORD 
TO TRMT JACK 

[ 18] CONNECT 310 PLUG 
OF OTHER P2CL CORD TO 
RCV JACK 

[19] AT G SF UNIT -
CONNECT RED PIN PLUG 
OF P2CL CORD TO LG 
JACK AND ALLIGATOR 
CLIP TO FRAME 

[20] AT RLMS - OPERATE 
TEST LOCATION SWITCH 
TO +23 DB (SEE NOTE 2) 

Fig. 6-Preparation for Adjustment and Tests 

YES 



-a 
D 

IQ 
CD 

-u, 

/~-,,.__~ 

START 

[ 1 J PERFORl'I PREPARATION 
PER FIG. 6 

.~ 

[2J AT G SF UNIT - ROTATE 
TRPIT CONTROL TO O ( SEE 
Fro.1) -

[SJ ROTATE J!2Y. CONTROL 
TOJ!. 

[ 4 J ROTATE TRl'IT SELECTOR 
TO Q. (SEE FIG. 2 OR 3) 

[5J ROTATE RCV SELECTOR 
TO Q. 

[SJ SET SLOPE ATT !!_ ANO 
!!' TO] (SEE FIG. 2 OR 3) 

[7J SET .!=!!. SWITCH TO !!. 

[BJ SET SWITCH S2 TO~ 

[9 J SET SWITCH S4 TO~ 

[ 10) SET §2 SWITCHES [, i, 
AND.!! TO ON (SEE NOTE 1) 

[ 11) ROTATE ,! CONTROL TO [ 

[ 12) ROTATE ,!lg CONTROL TO .!! 

[13) AT RLPIS - SET !§I~ 
SWITCH TO ERL 

[ 14) AT G SF UNIT - ROTATE !_ 
CONTROL FOR PEAK RLl'I 
INDICATION ( SEE NOTES 2 ANO 3) 

0 

(16) IS,! 
CONTROL SET 
ON .Q 

YES 

10 

NO 

(17) SET SWITCH~ OF~ TO OFF 

[18) SET SWITCH g_ OF~ TO ON 

[ 19) ROTATE ,! CONTROL FOR 
l'IAXIl'IUl'I RLl'I INDICATION 

_,.... ..... --,,, 

SHEET 2 

[20) IS,! 
CONTROL SET 
ON 0 

YES 

NO 

,~" .----~ 

NOTES 

1 • ALL OTHER SWITCHES OF S5 
l'IUST BE OFF 

. 2. THIS VALUE OF Z IS AN INITIAL 
COARSE ADJUSTMENT 

3: SWITCHES ·2 AND 3 OF S5 ARE 
ASSOCIATED WITH THE Z 
CONTROL RANGE 

121) SET SWITCH 3 OF ~ TO ON 
- I I bol 

[ 22) ROTATE ,! CONTROL FOR 
SHEET 2 
STEP 26 

l'IAXIl'IUl'I RLl'I INDICATION 

Fig. 7-Adjustment A: Balance Network for Nonloaded Cable (Sheet 1 of 3) 
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[23] IS l, 
CONTROL SET 
ON.!!!, 

YES 

[ 24] SET SWITCH ,! OF 
.§2 TO OFF 

ND 

[ 25] ROTATE l, CONTROL 
FDR PEAK RLl'I IND I CA TIDN 
(SEE NOTE 1) 

[26] AT RLPIS-SET TEST TYPE 
SWITCH .TD SRL 

[ 27] l'IAXIl'IIZE RLl'I AS FOLLOWS: 
AT G SF UNIT- SET SWITCH 6 
OF .§2 TO OFF -

[ 28] SET SWITCH 2, OF ~ TD ON 

[29] AT RLPIS- NO [33] AT G SF UNIT-
DID RLl'I INCREASE >--------1..i SET SWITCH .2. OF 

NOTE 1 
IF Z CONTROL INDICATES 
1 D BEFORE RLl'I PEAKS , 
LEAVE Z CONTROL SET ON 
1 D SINCE THIS IS A 
COARSE ADJUSTl'IENT 

YES 

[3D] AT G SF UNIT­
SET SWITCH .§. OF 
.§2 TD ON 

[31] AT RLPIS­
DID RLl'I 
INCREASE 

NO 

[32] AT G SF UNIT­
SET SWITCH 6 OF 
S5 TD OFF -

SHEET 3 
STEP 52 

.§§. TD ON 

[38] AT G SF UNIT­
[34] AT RLl'IS- ND SET SWITCH 6 
DID RLl'I INCREASE >---- OF S5 TO ON-

YES 

[35] AT G SF UNIT­
SET SWITCH 4 
OF S5 TD OFF 

[ 36] SET SWITCHES 
5AND6DF 
85 TD ON 

[37] AT RLl'IS- ND 
DID RU1 INCREASE >----Bl 

YES 

SHEET 3 

SHEET 3 
STEP 52 

[39] AT G SF UNIT.­
SET SWITCHES 5 
AND ! OF ~ TO OFF 

[ 40] SET SWITCH ,i 
OF S5 TD ON 

SHEET 3 
STEP 52 

Fig. 7-Adjustment A: Balance Network for Nonloaded Cable (Sheet 2 of 3) 
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[41] AT G SF UNIT -
[52] AT RLMS - SET ~ 

SET SWITCH 2 OF [48] AT G SF UNIT -

fil! TO OFF SET SWITCH 2 OF ~ SWITCH TO ~ 

S5 TO ON [53] AT G SF UNIT - ROTATE [60]-AOJUST !fil!!., ~. SR, ANO~ 
Z ANO R CONTROLS FOR CONTROLS TO VALUE 
PEAK METER INOICA TION ON OST AINEO FROM SECTION 
RLMS 179-407-100 

[ 54] RECORD I ANO !!_ [61] AT RLMS - METER SHALL 
SETTINGS READ UP-SCALE AT LEAST 8 08 WITH 

YES 
THE TEST LOCATION SWITCH ON 
+23 DBANITHITDO OB SWITCH 
0 FOR TEST TYPE SWITCH 

[43] AT G SF UNIT - [49] AT G SF UNIT - SETTINGS ERL, SRL, ANO 
SET SWITCH §. OF SET SWITCH 2 OF [55] AT RLMS - SET ~ SRL HI 
S5 TO OFF fil! TO OFF TYPE SWITCH TO ~ 

[62] AT TEST EXTENDER -
[ 44] SET SWITCH 2 [56) AT G SF UNIT - ROTATE REMOVE G SF UNIT 
OF S5 TO ON Z ANO R CONTROLS FOR PEAK 

METER INOICA TION ON RLMS [63] AT G BAY - REMOVE 
PRINTED WIRING BOARD ANO 

YES [ 57] RECORD l ANO !! SETTINGS PLUG G SF UNIT INTO SLOT 

NO 
[ 58) ROTA TE l ANO !! CONTROLS 
TO POSITION HALFWAY BETWEEN 

NO [51) AT G SF UNIT - SETTINGS RECORDED IN STEPS 
SET SWITCH 2 OF 54 ANO 57 

[46] AT G SF UNIT - fil! TO ON 

SET SWITCH 2 OF [59) AT RLMS - RLM WILL 

fil! TO OFF INDICATE UP-SCALE 

[ 47] SET SWITCH §. 
OF S5 TO ON 

Fig. 7-Adjustment A: Balance Network for Nonloaded Cable (Sheet 3 of 3) 
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START 

[ 1 ) PERFIJRl'I ADJUSTl'ENT 
PREPARATION PER FIG. 6 

[2) AT G SF UNIT- ROTATE 
TRl'IT CONTROL TO 0 
(SEE FIG. 1) -

[ 3) ROTATE RCV CONTROL TO ~ 

[ 4) ROTATE TRl'IT SELECTOR TO 
JI (SEE FIG. 2 OR 3) 

[5) ROTATE RCV SELECTOR TO ~ 

[6) SET ~ ANO ~ TO 
!! (SEE FIG. 2 OR 3) 

[7) SET T-0 SWITCH TO ~ 

[ B) SET SWITCH ~ TO !£ POSITION 

[9) SET SWITCH ~ TO BN 

[ 10) ROTATE ~ CONTROL TO ~ 

[ 11) SET ~ SWITCH TO OFF 

[12) AT G SF UNIT- SET BOC 
SWITCHES TO ADO UP TO THE 
CAPACITANCE VALUE AS 
CALCULATED PER FORl'IULA: 
C= ( 6.:N )( 16 NF) N=NEAR­
ENO SECTION IN K FEET 
(SEE TABLE A) 

[ 13) AT RLl'IS- SET IESl. 
TYPE SWITCH TO ERL - -
[14) AT G SF UNIT- ROTATE 
Z CONTROL FOR PEAK RLl'I 
INDICATION 

[15) DID I 
CONTROL ROTATE 
TOWARD O OR 10 

10 

SHEET 2 

0 

[16) IS ~ 
CONTROL SET 
ON 0 

YES 

[ 17) SET SWITCH 3 
OFS5TOON -

NO 

[18) AT G SF UNIT- ROTATE 
Z CONTROL FOR PEAK ·RLl'I 
INDICATION 

[19) IS ~ 
CONTROL SET 
ON 0 

YES 

SHEET 2 

STEP 26 TABLE A 

LBOC 
SWITCHES CAPACITANCE 

1 64 
2 32 
3 16 
4 B 
5 4 
6 2 

Fig. 8-Adjustment B: Balance Network for Loaded Cable (Sheet 1 of 4) 
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SHEET 2 
STEP 26 



( 

( 

( 

( 

(20) SET SWITCH ! OF ~ 
TO OFF 

(21] SET SWITCH g OF ~ 
TO ON 

[ 22] ROTATE ! CONTROL FOR 
PEAK RLPI INOICA TION 

NO 

YES. 

(24] SET SWITCH ! OF §§. 
TO ON 

[ 25) ROTATE ! CONTROL 
FOR PEAK RLPI 
INOICATION 

[ 26 J AT RLPIS - SET TEST 
~ SWITCH TO ~ 

[ 27] AT G SF UNIT - SET r----,,.. 
BOC SWITCHES FOR PEAK 
RLPI INOICA TION ( SEE 
NOTE 1) 

NOTE 1 
INCREASE AND DECREASE 
THE CAPACITANCE VALUE 
IN 4 NF STEPS UNTIL 
PEAK IS INDICATED ON 
RLPI (SEE TABLE A) 

TABLE A 

LBOC 

~ CAPACITANCE 
1 64 
2 32 
3 16 
4 8 
5 4 
6 2 

SHEET 3 

ISS 1, SECTION 179-407-501 

Fig. 8-Adjustment B: Balance Network for Loaded Cable (Sheet 2 of 4) 

Page 19 



: ca 
ID 

t,J 
0 

[28) AT RLl'IS-SET IfSI 
.IIeE SWITCH TO SBL 

[29) AT G SF UNIT- SET 
SWITCH i OF ,SQ TO ON 

[30) AT RLJIIS­
OIO RLl'I 
INCREASE 

YES 

[.31) AT G SF UNIT-:, SET 
SWITCH i OF ,SQ TO OFF 

[ 32) SET SWITCH .8 OF. 
,SQ TO ON 

[33) AT RLl'IS­
DID RLl'I 
INCREASE 

YES 

NO 

NO 

[34) AT G SF urm- SET 
SWITCH i OF ,SQ TO ON 1-------' 

[95) AT G SF UNIT­
SET SWITCH i OF 
~ TO OFF 

[36) AT G SF UNIT- SET 
SWITCH .8 OF ,SQ TO OFF 

[ 37) SET SWITCH i OF 
,SQ TO ON 

(38) AT RLl'IS­
DID RLl'I 
INCREASE 

NO 

YES 

[39) AT G SF UNIT- SET 
SWITCH i OF ,si TO OFF 

SHEET 4 
STEP 56 

SHEET 4 
STEP 56 

[40] AT G SF UNIT- SET 
SWITCHES .8 AND i 
OF ,SQ TO OFF 

(41) SET SWITCH 7 
OF S5 TO ON 

[42) AT RLl'IS­
DID RLl'I 
INCREASE 

YES 

[43) AT G SF UNIT~ SET 
SWITCH i OF ll TO ON 

[44) AT RLJIIS­
DID RLl'I 
INCREASE 

YES 

SHEET 4 

NO 

NO 

Fig. 8-Adjustment B: Balance Network for Loaded Cable (Sheet 3 of 4) 

[45) AT G SF UNIT- SET 
SWITCH 1 OF ,SQ TO OFF 

[ 46) SET SWITCHES .8 
AND.&OF_s,5TOON 

[47) AT G SF UNIT- SET 
SWITCH i OF ll TO OFF 

Ill 

Q 
6 z -'I 
,0 

~ 
~ 
UI 
0 



(48] AT G SF UNIT - [53] AT G SF UNIT -
(64] AT G SF UNIT - ADJUST SET SWITCH ,!! OF ~ 

~ SET SWITCH ,!! OF [56] AT RLf'IS - SET ~ 
TRMT , RCV, SR , AND ST TD OFF S5 TD ON 

~ SWITCH TD ~ 
CONTROLS TO VALUE OBTAINED [ 49] SET SWITCH ~ 

[57] AT G SF UNIT - ROTATE FROM SECTION 179-407-10D OF S5 TD ON 
Z CONTROL FOR PEAK RLM 
INDICATION [65] AT RLf'IS - METER SHALL 1, INDICATE UP-SCALE AT LEAST 8 DB 
[ 58] RECORD l CONTROL WITH TEST LOCATION SWITCH ON 

+23 oBAiio AiiiiooswITcH [54] AT RLf'IS - YES SETTING - ON O FOR TESTITPE SWITCH -[50] AT RLf'IS -~ DID RLM 
'~ - [59] AT RLf'IS - SET ~ 

SETTINGS ill, ~. AND 
DID RLl'I INCREASE 

TYPE SWITCH TO ill 
~ 

INCREASE 

[60] AT G SF UNIT - ROTATE 
[ 66] AT TEST EXTENDER -

NO 
Z CONTROL FOR PEAK 

REMOVE G SF UNIT 
NO 

INDICATION 17 

[67] AT G BAY - REMOVE [55] AT G SF UNIT - [ 61 ] RE~ORD 1. CONTROL 
PRINTED WIRING BOARD AND [51] AT G SF UNIT -

SET SWITCH ~ OF SETTING 
PLUG G SF UNIT INTO SLOT SET SWITCH .!! OF ~ 

~ TD OFF 

! TD OFF 

[52] SET SWITCH ,!! 
OF~TDON 

[62] AT G SF UNIT - ROTATE 
Z CONTROL FOR SETTING 
HALFWAY BETWEEN SETTINGS 
IN STEPS 58 AND 61 

'D 
[63] AT RLf'IS - RLM WILL 
INDICATE UP-SCALE 

I 
Fig. 8-Adjustment B: Balance Network for Loaded Cable (Sheet 4 of 4) 

iii 
Ill 

:-
Ill 
m n 
-4 

0 z 
-
~ 

'rf 
C,Q 
ID 

I 
.lo, 
0 

" I ..., u, 
0 



SECTION 179-407-501 

[ 1 ] PERFIIRl'I TEST 
PREPARATION PER 
FIG. 6 

[2] AT G SF UNIT - SET 
.!!!!!! , RCV , SR, AND ST 
CONTROLS TO VALUE 
OBTAINED IN SECTION 
179-407-1 Oil 

[3] AT RLPIS - DOES RLM 
IlllICA TE UP-SCALE AT LEAST 
8 DB WITH TEST LOCATION SWITCH 
ON ~ Alll ~ !!!! SWITCH 
ON O FOR TEST TYPE 
SWITllll SETTINGS ERL. SRL. 
Alll §!!!..!!! (SEE NOTE I -

NO 

[8] AT G BAY -
[ 7 I AT TEST REMOVE PRINTED 

. EXTENOER 1-----E• WIRING BOARD 
REMOVE G SF ANO PLUG G SF 
UNIT UNIT INTO SLOT 

[6] AT G SF 
[ 4] IS CABLE NONLOAOEO UNIT _ PERFORM 
LOADED OR l-----laol ADJUSTMENT 1--~--1 

NONLOAOEO · A (FIG_ 5 ) 

LOADED 

[5] AT G SF UNIT -
PERFIIRl'I ADJUSTMENT 1--------------' 
B (FIG. 6) 

NOTE: 
IF RLM INDICATES UP-SCALE, 
RECORD VALUE AS THE NEAR-END 
MARGIN. 

Fig. 9-Test A: Near End Margin Check 
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[ 1 ) PERFORl'I TEST 
PREPARATION PER 
FIG. 6 

(2) AT G SF UNIT - SET 
TRl'IT , RCV, SR, ANO ST 
CONTROLS TO VALUE -
OBTAINED IN SECTION 
179-407-100 

(3) AT G SF UNIT - SET 
T -0 SWITCH TO T 
POSITION (SEE FIG. 2 
OR 3) 

--

(4) AT Rll'IS - SET 
TEST TYPE SWITCH 
TDERL,SRL, ANO 
SRLHI 

155 1, SECTION 179-407-501 

AT G SF UNIT - T 
LAl'lf' ON FRONT 
PANEL WILL LIGHT 
(SEE FIG. 1) 

(5) DOES RU! 
INDICATE 10 DB OR 
GREATER FOR EACH 
TEST TYPE SWITCH 
POSITION IN STEP 4 

[7) AT TEST 
>-Y_E_S __ ..- EXTENDER­

REl'IOVE G SF 
UNIT 

NO 

[ 6) THE CARRIER, FAR-END 
TRANSHYBRID LOSS, ANO 
FAR-END GAIN SETTINGS 
l'IUST BE CHECKED FOR A 
l'IAXll'IUl'I LEVEL OF 22 DB 

(8) AT G SF 
UNIT - SET 
T-0 SWITCH 
mo 

(9) AT G BAY -
REl'IOVE PRINTED 
WIRING BOARD AND ----I 
PLUG G SF UNIT 
INTO SLOT 

Fig. 10-Test B: Loop Margin Check 
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SECTION 179-407-501 

Page 24 

C START) 

[1] AT TEST EXTENDER~· REMOVE 
TEST EXTENDER CARD 

[2] CONNECT P2 DF CABLE INTO 
J1 OF TEST EXTENDER 

[3] CONNECT P3 OF CABLE INTO 
TEST EXTENDER CARD 

[4] AT G~SIGNALING MODULE­
REMOVE G-SIGNALING UNIT TO 
BE ADJUSTED 

[5] PLUG TEST EXTENDER CARD 
INTO G-SIGNALING MODULE 
,[ 6] AT TEST EXTENDER-PLUG 
G-SIGNALING UNIT INTO TEST 
EXTENDER 

', 
[7] AT TMS-CONNECT POWER 
CORD TO POWER SOURCE 

[8] CONNECT 241B PLUG OF 
MODIFIED CORD ASSEMBLY TO 
DET IN soon JACK (SEE FIG. 13) 

[9] AT TEST EXTENDER-
CONNECT 310 PLUG OF MODIFIED 
CORD ASSEMBLY TO LT JACK 

[10] AT G-SIGNALING UNIT­
OPERATE HT AND SL SWITCHES 
TO CLOSED POSITION (SEE NOTE) 

(11] OPERATE HMLO SWITCHES 
TO POSITIOIS INDICATED IN 3.01 

NOTE: WHEN SWITCHES ARE 
IN CLOSED POSITION THE 
NUMERALS ON THE SWITCHES 
ARE CONCEALED. WHEN HT=O 
AND SL=O, THE BW AND N/L 
SWITCHES HAVE NO EFFECT ON 
THE CIRCUIT. 

[ 12] WHICH UNIT 
IS BEING ADJUSTED· 
GPA OR GRA 

[14] REQUEST CRAFT PERSON AT 
GRA _ PBX OR STATION TO TRANSMIT 

GPA 

- 500-, 1000-, 2400-, Af\10 3200-
HZ SIGNALS AT O DBM LEVEL 

[13] REQUEST CRAFT PERSON AT [15] RECORD CABLE 
CO END OF TRUNK TO TRANSMIT 
500-, 1000-, 2400-, AND 3200----;~Loss OF EACH ---
HZ SIGNALS AT O DBM LEVEL FREQUENCY 

Fig. 11-Preparation for Adjustment of Equalizer 



( 
\ 

( 

( 
\ 

( 

START 

[1] PERFORM PREPARATION PER FIG. 11 
[2] SUBTRACT 500-HZ LOSS FROM 1000 
HZ LOSS 
[3] AT (A)- LOCATE VALUE OBTAINED 
IN STEP 2 ON BOTTOM SCALE 
[4] FROM STEP 3, GO TD TOP SCALE AND 
RIGHT TO NEXT DIGIT FOR SL VALUE 1-----e< 
EXAMPLE: .6, SL= 3 
[5] AT G SF UNIT - WITH SL VALUE, 
OPERATE SWITCHES AS INDICATED IN 
(B) (SEE FIG. 4 DR 5) 
(6] SUBTRACT 1000-HZ LOSS FROM 
2400-HZ LOSS 

INITIAL SLOPE SETTING 

SLOPE SETTINGS 

[7] IS VALUE 
IN STEP 6 
LESS THAN 1.4 

YES 

SHEET 3 

D 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

D .3 .6 .9 1.2 1.5 1. 7 2.0 2.2 2.4 2.6 2.8 3.0 3.1 3.3 

500-HZ RANGE 

SL 
HT 
DR 
BW 
VALUES 

D 
1 
2 
3 
4 
5 
6 
.7 
8 
9 
10 
11 
12 
13 
14 
15 

(A) 

SWITCHES OPERATED 
8 4 2 1 

X 
X 
X X 

X 
X X 
X X 
X X X 

X 
X X 
X X 
X X. X 
X X 
X X X 
X X X 
X X X X 

(B) 

155 1, SECTION 179-407-501 

ND [BJ AT (C)-USE SL VALUE IN 
>----t~ STEP .4 FDR LOCATING 2400-HZ 

ADJUSTMENT 

(9] SUBTRACT 2400-HZ 
ADJUSTMENT VALUE FROM VALUE 
OBTAINED IN STEP 6 

YES 
[10] IS 
VALUE IN STEP 
9 LESS THAN 
.3 

NO 

SHEET 2 

DETERMINING 
2400-HZ ADJUSTMENT 

SLOPE 2400-HZ 
SETTING ADJUSTMENT 

D 0.0 
1 o:6 
2 1.2 
3 1.6 
4 2.0 
5 2.3 
6 2.6 
7 2.8 
8 3.0 
9 3.1 
10 3.3 
11 3.4 

12 3.5 
13 3.6 . 
14 3.6 
15 3.7 

(C) 

Fig. 12:-Adjustment C: Equalization Procedure (Sheet 1 of 4) 
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ISS 1, SECTION 179-407-501 

[11) AT G SF UNIT - SET N/L SWITCH BANDWIDTH SETTINGS FDR NDNLOADED CABLE 
SON IS EXPOSED BANDWIDTH SETTINGS 
[12) SUBTRACT 2400-HZ LOSS FROM 
3200-HZ LOSS 141 131 121 11 I 10 

(13) AT (Dl - LOCATE VALUE OBTAINED I l I I 

IN STEP 12 ON BOTTOM SCALE 4.5 5.4 6.3 7. 1 

[14) FROM STEP 13, GO TO TOP SCALE AND RANGE OF ROLL OFF BETWEEN RIGHT TO NEXT DIGIT FOR BW VALUE 2400-HZ AND 3200-HZ 
[15) AT G SF UNIT - WITH BW VALUE, 
OPERATE SWTICHES AS INDICATED IN (Bl (Dl 

HEIGHT SETTINGS FOR NONLOADED CABLE 
1 

( 
[16) AT (El - LOCATE BW VALUE FROM HEIGHT SETTINGS 
STEP 14 AT SIDE OF (El AND VALUE 0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 FROM STEP 9 AT BOTTOM OF SCALE 

BW=10 
[17) FROM STEP 16, GO TO TOP SCALE . 1 .3 
AND RIGHT TO NEXT DIGIT FOR HT 

.5 .7 .9 1.2 1.6 2.0 2.3 2.7 3.1 3.5 4.0 4.6 5.3 

VALUE EXAMPLE: 1.2, BW= 13, HT= 4 2400-HZ RANGE 

[ 18] AT G SF UNIT - WITH HT VALUE, 
OPERATE SWITCHES AS INIHCATED IN 
(Bl HEIGHT SETTINGS 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
BW=11 I 

1 . 1 .3 .6 .8 1 ~ 1 1.4 1.9 2.4 2.7 3. 1 3.5 4.0 4.5 5.1 5.8 
[19) AT TEST EXTENDER - REMOVE G 

I 

2400-HZ RANGE 
SF UNIT 

[20) AT G BAY - REMOVE TEST 
EXTENDER PRINTED WIRING BOARD AND HEIGHT SETTINGS 
PLUG G SF UNIT INTO SLOT 

0 2 3 . 4 5 6 7 8 9 10 11 12 13 14 15 
BW=12 

.2 .4 .7 1.0 1 ~3 1. 7 2.2 2.8 3.1 3.5 4.0 4.5 5.0 5.6 6.3 
2400-HZ RANGE 

HEIGHT SETTINGS 

0 2 3 4 i 5 6 7 8 9 10 11 12 13 14 15 
BW=13 

.2 .5 .8 1.2 1 '.6 2.0 2.6 3.2 3.6 4.0 4.4 4.9 5.5 6.0 6.6 
2400-HZ RANGE 

HEIGHT SETTINGS 

0 2 3 4. 5 6 7 8 9 10 11 12 13 14 15 
BW=14 

',3 .6 1.0 1.4 1 i-8 2.3 2.9 3.5 3.9 4.3 4.8 5.2 5. 7 6.2 6. 7 
2400-HZ RANGE 

( 
(El 

Fig. 12-Adjusttnent C: Equalization Procedure (Sheet 
I 2 of 4) 
I 

I 
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( 

( 

( 

I [21] AT G SF UNIT - SET N/L SWITCH 
OF S7 SOL IS EXPOSED 
(22) AT (Fl- LOCATE VALUE FROM 
STEP 2 ON BOTTOM SCALE 
[23] FROM STEP 22, GO TO TOP SCALE 
ANO RIGHT TO NEXT DIGIT FOR SL 
VALUE EXAMPLE: .6, SL= 3 
(24) AT G SF UNIT - WITH SL VALUE 
FROM STEP 23, OPEBATE SWITCHES AS 
INDICATED IN (Bl 
[25] AT (GI- USE SL VALUE IN STEP 
23 FOR LOCATING 3200-HZ ADJUSTMENT 
(26) SUBTRACT 1000-HZ LOSS FROM 
3200-HZ LOSS 
[27] SUBTRACT 3200-HZ ADJUSTMENT 
FROM VALUE OBTAINED IN STEP 26 

l 
(28] AT (HI- LOCATE VALUE FROM 
STEP 27 ON BOTTOM SCALE 
(29] FROM STEP 28, GO TO TOP SCALE 
AND RIGHT TO NE~T DIGIT FOR HT 
VALUE EXAMPLE: 1.4, HT= 2 
(30) AT G SF UNIT - WITH HT VALUE, 
OPERATE SWITCHES AS INDICATED IN 
(Bl 
[91] SUBTRACT 1000-HZ LOSS FROM 
2400-HZ LOSS 
[3~] AT (GI- LOCATE 2400-HZ 
ADJUSTMENT WITH SL VALUE OF .. , 
STEP 23 

0 

::(SHEET 4) 

ISS 1, SECTION 179-407-501 

SLOPE SETTINGS FOR LOADED CABLE 

SLOPE SETTINGS 

0 2 3 4 5 6 8 12 

0 .4 .6 .8 .9 1.0 1.1 1.2 1.3 

500-HZ RANGE 

(Fl 

15 

2400-HZ AND 3200-HZ ADJUSTMENTS FOR 
LOADED CABLE FROM SLOPE SETTING (TABLE F) -

SLOPE 2400-HZ 3200-HZ 
SETTING ADJUSTMENT ADJUSTMENT 

0 0 0 
1 .2 .2 
2 .2 .3 
3 .3 .3 
4 .4 .4 
5 .4 .4 
6 .4 .5 
8 .4 .5 

12 .5 .5 
15 .5 .5 

(GI 

HEIGHT SETTINGS FOR LOADED CABLE 

HEIGHT SETTINGS 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 

.9 1.4 2.0 2.6 3.3 4.1 5.0 5.6 6.2 6.8 7 .6 8.4 9.2 10.2 11.3 

3200-HZ RANGE 

(HI 

Fig. 12-Adjustment C: Equalization Procedure (Sheet 3 of 4) 
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\ 

(33] SUBTRACT 2400-HZ ADJUSTMENT FROM VALUE OBTAINED 
IN STEP 31 

(34] AT (l)- LOCATE HT VALUE FROM STEP 29 AT SIDE OF 
(I) AND VALUE FROM STEP 33 AT BOTTOM OF SCALE 

(35] FROM STEP 34, GO TD TOP SCALE AND RIGHT TD NEXT 
DIGIT .FDR BW VALUE EXAMPLE: D, HT= 3, BW = 3 

[36] AT G SF UNIT - WITH BW VALUE, OPERATE SWITCHES 
AS INDICATED IN (B) ' 

[37] AT TEST EXTENDER - REMOVE G SF UNIT 

(38] AT G BAY - REMOVE TEST EXTENDER PRINTED WIRING 
BOARD AND PLUG G SF UNIT INTO SLOT 

HT= D 
HT= 1 
HT= 2 

HT=3 

HT=4 

HT=5 

HT=6 

HT=7 

HT=8 

HT=9 

BW = 7 

BIii SETTINGS 

316171819110111112113114115 

.1 .2 .3 .4 .5 .6 .7 .8 1.0 1.1 
2400-HZ RANGE 

BW SETTINGS 

2l 5I 6I 7l 8l 9I 10111I12 113I 14 

.1 .2 .3 .5 .6 .7 .8 1.0 1.2 1.4 
2400-HZ RANGE 

BW SETTINGS 

1l 4l 51617l 8l 9i 1D111112113114 

.1 .2 .3 .4 .6 .8 .9 1.11.31.61.8 
2400-HZ RANGE 
BW SETTINGS 

01315161 7181·9110111112113114 

.1 .2 .4 .6 .91.01.2 1.4.1. 72.0,2.3 
2400-HZ RANGE 

BW SETTINGS 

ISS 1, SECTION 179-407-501 

BW SETTINGS 

HT=1D 
0

1
2

1
3

1
4

1
5
1

6
1 

7
1 

8
1 

9
1

1
D 

HT=11 

.2 .3 .4 .61.51.32.D 2.32.7 
2400-HZ RANGE 

BW SETTINGS 

Di 1 I 2 I 3 I 4 I 51 61 71 81 9 

.2 .3 .4 .5 .7 1.11.7 2.42.7 
2400-HZ RANGE 

BW SETTINGS 

HT= 12 DI 1 I 21
3

1
4

1 51 6 I 
71 8 

.3 .4 .5 .6 .9 1.12.0 2. 7 
2400-HZ RANGE 

BW SETTINGS 

HT=13 °1 
2
1

3
1 

4
1 

5
1 

6
1

7 

.4 .6 .8 1.11.62.4 
2400-HZ RANGE 

BW SETTINGS 

DI 214151617I 81 91 10111112113 HT=14 01 11 2131 4
1 

5
1

6 

.1 .2 .3 .5 .81.11.3 1.61.92.2 2.6 .4 .6 .7 .9 1.31.9 
2400-HZ RANGE 

BW SETTINGS 

011131415161 71 81 9110111112 

.1 .2 .3 .4 .61.11.51.82.02.42.8 
2400-HZ RANGE 

BW SETTINGS 

012131415161 71 81 9110111 

.2 .3 .4 .5 .81.31.8 2.0 2.32. 7 
2400-HZ RANGE 

(I) 

2400-HZ RANGE 

BW SETTINGS 

, 

2400-HZ RANGE 

Fjg. 12-Adjostment C: Equalization Procedure (Sheet 
4 of 4) 
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