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1. GENERAL
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1.01 ‘rhis practiw cover-s the initial alignment and

tests of the range extender with VF’ (~’oic~~fre-
quency ) gain: RFC(;, I.ist 1 (S1)-97’716-01 ); RE(J, I.ist
2 (S1)-W716-02J; REC, List 3 (S1)-9’771(;-02); 5A REG

(S11-97716-03); and 5B REG (SD-97716-04). Descrip-
tions of the REG test fixture (SD-9771 S-01) and the
141 A REG test set, either of which may be used in
this operation, are also included.

1.02 This section is reissued to include information
on the ne!v 5B RE(l which has enhanced light-

ning ]]rotectiorr. (’hangt’ arrolvs are used to denote
ch:inges.

1.c)3 9The 5.-\ and .113 RE(Js are completely aut(J-
mat ic an~l (10 not re(]uirc adjust ment.

Preservice or trou))lt tests on circuits wlui[jpd Ivith
.5-ty-pe RfIl(Js ar(’ (Iescrih(’(1 in l)arts 6 arr(l 7 of this
sw’tifjn.4

1.04 Lineu I) afljustm~’nts of gain and 1,130 ( lint>
huil(l-out ) nt’t!vorks on the RE(; , I.ists 1, 2,

and 3 ]vill normally he made at th~, time of install:i -
tion for service an(l sh(ILIl(l not re(iuir(~ further a(l -

justment.

1.05 Th(’ t(’st set is dt~sixnwl to ~’n>ahle thv (’(1 (ct’n-
tral ot’fic(’) t{) pt’rf~lrn] t[’sts of th[’ sulwrvisiorr,

dial pulsirrg, ring tri[), and xain functions of th(’ RE(;
unit w’ith(]ut assist:ln(’(’ at the station. [“SC of the
REG test set is re[l(lire(l [)rimarily for tro[lhlt’ in(f’s-
ti]~ation.

1.06 Transmission r(,([uirt’n]tlnts an(] (ltsign guide-
lines for US(I of the RFIG are spwified in Sec-

tion !)02-21.5-121.

2. SETTING UP THE REG UNIT

2.01 Tht’ follo~vin~ paragraphs dcscrihe a nc~v
method for determining LB() st’ttings for

RE[; I,ists 1, 2, an(~ :3. The ne~~- procedure rt’quirw

the calculation of the loop resistance het~v~wn the (’()
and the second load roil (the first 9 Icft of cable). <Ilso,
the length of tht~ c’n(l s(~ction adjacent to the (’() is
required.
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2.o2 ‘1’he method for {icterminin~ 1.130 settings

d~scrihed in earlier issues of this section ~vill
also reslult in satisfactory imptw lance matching; hf)v-
(’\er, the settin~s m:ly differ slightly for the same
cal)le section.

2.03 l’ahlc A lists the (1c loop resistance factors ~wr
kilofoot for 19-, 22-, 21-, and 2t;-gauge cable

facilities. The resistances showm do not include the
resistance of the load coils since onl~ the conductor
resistance is required for computations.

2.04 F’f r dt’termining 1.130 an~] ~ain settings, the

procedures in (’hart 1 shoul(] be used.

I TABLE A

I DC LOOP RESISTANCE
FACTORS

mGAUGE OHM KFT’

1:) 16.3
,) .)
. . 32.s

21 51.9

2[) 83.3

* Factor does not
include resistance
of loa(] coils.

CHART 1

LBO AND GAIN SETTINGS FOR REG

STEP PROCEDURE

~ l~etermine lt’ngth of (’() end section (length of cahlt’ from (’() to first loa(l coil) from cahltI records.

:1 If cable is single-~au~e from C() to secon(l load coil, locatt’ en(i-s(’ction length in Table B. Rea(l across

under aI]propriatt” gauge column for 1.110 scre~v-s~vitch settin~s. The tahlt> lists scr(’If- s~vitches Ivhi{h
are closed (turned in).

Note: For single gauge facilities, resistance computations ar( not required.

1 l“or circuits ~rorkin~ on mixed gauge facilities, determine resistanu’ of first 9 kft of loop.

(a) From (’I,R or cahie records, dt]termine length of each gauge of cahl~l in tht’ first 9 kft

(b) Multiply length of each wuw by appropriate resistance factor Kiven in T:ahle A

(c) ,I(ld resistances of all gauges to obtain resistance of the first 9 lift. Note \vhether total resis-

tance is greater than 365 ohms.

5 Imcate length of (X) en(l section in Table B. Read across under api)ro])riate resistance column ( 110

to :16”)ohms or 366 to ‘7.>()ohms) for resistance calculated in SteI) Ic. Rea(] scrtlI\--stvitch settings.

—.
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Fig. 1 —Range Extender With Gain, List 1
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GAIN LF COhi P LB(I

Fig. 2—Range Extender With Gain, List 2

Page 4



1SS 5, AT&T 332-210-500

Fig. 3—Range Extender With Gain, List 3
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TABLE B

REG LINE BUILD-OUT NETWORK SCREW SETTINGS
(SCREWS DOWN)

SINGLE GAUGE SINGLE GAUGE

19 OR 22 H88 24 OR 26 H88

CO END SECTION OR OR

LENGTH (KFT) MUITIGAUGE MULTIGAUGE

RESISTANCE RESISTANCE

14D TO 365 OHMS 366 TO 750 OHMS

2.2 A, B A, C, G
‘2.4 A, C A, G
2.6 A, L) B, C, D, G
28 A B, C, G
3.0 B, C, D B, D, G
3.2 B, C B, G
3.4 B C, G
:3.6 c, D D, G

2.05 T’Ie R13G, I.ist :1 has an additional scre\v

s\,’itch, labeled Z, (sw Fig. 3) \vhich l(J\\’erS the
thr(’shol~l of the loop current detector for- zone 3(; sig-
n:iling~ilJ[~li(ati(]ns using the S1)-;317’77-01 line circuit
in ste~)-tiy-step offices. The Z s\vitch shou]d he closed
\yhtjn RF; (1, I,ist 3 is used \vith th~~ S1 )-31777 -01 line

circuit in zone ~X;.

● One 311 or ;1(’ hTMS (noise mt’asuring set }, or
e(luivalent. \vith (’-me ssag(I \veighting that

can mt’asurc t]ridged or high impedance

● Suitable cords for connection het\v(’c’n the
NMS an(l the RE(; test fixttlre.

3. DESCRIPTION OF TEST FIXTURE
5. SETUP FOR THE REG TESTS

3.01 The test fixtures (Fig. 4 and 5) have a cable

connected to an extender- board that plLlgs into
tht’ RE(; shelf in place of the RI?(J unit to he tested.
The RE(l is then I)lug@ into the test fixturt’ for-

(’valuation. ‘rhe test fixtures each have a terminal
marke(i IIDST in parallel \vith a 238 jack for attach-
ing a 101.:3A handset, or e(luivalent: a 238 jack in mul -
til)le \vith a banana plug rnarke(l TMS for making
transmission tests; and tlvo s~vitches ii(’si~nat~’d
MO1)E and F(IX(’TION. The Y1ODE s\vitch has t\vo

positions: one marked S1(; for checking the signaling
function: of the RI1(; :and the otht>r nlarkt’(1 TRANS
for checking lF gain and ri’turn loss. Thfl FI;N(~-
TI(’)N s\vitch has three positions nlarke(l 1, 2, ant] 3
;vhich s(’lect the test to be performed. The RE(; m:ly
he restor(>(] to service Jvhile p] LIg,gw] into the test fix-
ture hy operating the MODE stvitch to SI~, and the
F(IX(’T[(3N s\vitch to 3.

4. APPARATUS FOR THE REG TESTS

4.01 ‘ri.e follo\ving al]]) aratus is reqtlirt’(1 for nlak-
irl~<tests:

● ont” IOI;3A hands(~t or w]uivalent

5.01 All measurer nt’nts an(l tests are to he ma(lt’
\vith the test fixturt> I)lug~ed into the connec-

tor normally occupied hy tht~ REG and the RE(; unit
plugged into the test fisturtj. The 101;lA han(lst’t
should he wnnrctt’{1 to th(’ terminals marketl Hmr,

5.02 All transmission measurements are to be
made with the A’MS in a bridged or high-

impedance setting.

6. OPERATION—SIGNALING TESTS

6.01 The failurt’ of tht’ RI?(; unit in any of the f’o-
lo;ving tests for dial tone, dialing, and ring

trip may in(licatt~ a (It’fwtive unit. The t’ollo\ving tt’st
confirms only that the RE(; unit an(l its (10 connec-
tions are correct. It is assumed that the assigned fa-
cilities meet transmission rw~uiremt’nts.

Warning: The REG, List 2 and List.3 con-
tains a mercury relay and must be in a ver-
tical position for signaling tests.
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Fig. 4—REG Test Fixture— J98625TA

‘Es

Fig. 5—141A REG Test Set
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CHART 2

SIGNALING FUNCTION TESTS

STEP PROCEDURE

1 Operate handset TAI.K-MON s\vitch to the TAI,K position. (lperate test fixture MODE s\vitch to S1(1

position and F{ JNTCTION stvitch to position 1.

Note: The handset is nmv connected through a network that simulates a long loop directly to the
(.10 tip-an(i-ring leads. The REG is not in the circuit in this test, and it will probably be impossible

to complete calls from the han(lset.

2 operate IWNCTION s\vitch to position 2

Note: The handset is now connected through the long loop net\vork and the REG. It should be Ims-
sib]e to hear- dial tone and to dial test numbers.

3 Dial C(J ringback and s\vitch handset T:41.K-MON s\vitch to MON. Ring tri~] shoul(] trot occur \vhile

in MON.

1 W’hilt’ monitoring ringhack and (luring ringing cycle, operate T:II. K-MON s\~itch to TA1,K and listen

for ringing trip during the ringing interl-a). Return handset TAI,K-I1ON s\\-itch to LION; tht’ ring
should not return.

7. OPERATION-VOICE-FREQUENCY TEST an in(lication that the anlljlif ’ier is operating proIJcrly
and not an accur:ltc nl[’asurement of the true inscr-

Gain tion gain of the REG. The RI’;(; , I.ists 1, 2, and :1 may
kw teste(l in t’ither the 4- or (;-(111gain modt dtpcn(ling

7.01 Tt(>principal test is to(letermine ifthc ampli- on the screw-s\vitch settin~s, $Th(’ .3.4 and 311 RF;G
fi(’1 is functioning arr(l suppl~irlg gain. I)uc to will automat ically Iw in the 6-{IH gain mwie. The I-(IR

the Ioa(lin: ~)ffe(t of th(’ tc’st set on tht~ R1’~(1and the gain mode of th{, .5A an(] JR REG cannot he testcv]

meth(xi in \vhich the tests are made, the test is only using the test set,4
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CHART 3

TRANSMISSION TESTS

‘STEP PROCEDURE

1 operate MOI)13 s\vitch to TRANS position. Connect 3-type NMS to 238 jack or banana plug marked
TMS. The NMS FUNCTION s~vitch should be set in BRDG position, !~it h (’-message w-eight ing.

2 operate test fixture FIJNCTION switch to position 1 and handset TAI,K-MON switch to TA IX posi-
tion. Dial CO l-kHz milliwatt tone.

3 Note level indicated on TMS. S\vitch FUNTCTION switch to position 2, which switches in the REG

amplifier. Note level on TMS. Difference between the t~vo readings indicates gain of amplifier. For
REG, I,ist 1, 2, 3, $or 5A, !5R REG,4 the 6-dB gain mode should measure 6.:] , 1.6 dB. For REG, I.ist
1, 2, or 3 in the 4-d13 gain mode, the gain should measure 3.8 i 0.9 dB.

Return Loss

;~.02 As prescription settings are usually satisfac-
tory, touchup is required only \vhen trouble

conditions occur or where requirements are not met.
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