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1. GENERAL 

PAGE (SD-97716-031; and 5B REG (SD-97716-041. Descrip­

tions of the REG test fixture ( SD-97718-01) 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 

6 on the new ;}B REG whieh has enhanced light-

ning proteetion. C'hangP arrows arP usPd to rJpnote 
6 changes. 

6 1.03 •Tht> 5A and ."iB REGs arP compll'tely auto-

mat ie and clo not rt>q ui n' adjust nwnt. 

6 Preservice or trouhlt> tt•sts on ein·uits equipped with 

:'i-t.:-:pe REGs an' dt>scTihed in Parts 6 and I of this 

8 section .• 

3 

4 

5 

7 

7 

2 

6 

1.04 Lineup adjustmc•nt;; of gain and LBO ( lim• 
build-out) nc•tworks on the RE(;, Lists 1, 2. 

and:) will normal!:-· hc· madP at tht' tinw of installa­

tion for sen·il'l' and ,.;hould not rt>quirP furtlwr ad­

justnwnt. 

1.05 ThP tPst set is dt'sigrH'd to L'nahle tlw ('() ltl'n-
tral offin• I to pl'rform tp,.;ts of thl' supen·ision, 

dial pulsing, ring trip, and gain functions of tlw l{EG 

unit without assistanrc· at the station. l'se of the 

REG tf•st Sl't is n•quirPd primaril~· for trouble in\'C':-;­
tigation. 

1.06 Transmission rpquirl'ml'nt;; and dPsign guidt>-

1 int>s for use of the REG art> spel'ified in Sec·­
tion ~Hl2-2Li-l21. 

2. SETTING UP THE REG UNIT 

2.01 ThP following paragraphs dt'scTilw a nP\\' 

1.01 This praeticP covers tht• initial alignment and 
tests of the range extendE~r with VF (voin• fre­

quency) gain: REG, List 1 iSD-9771fi-Ol l; REG, List 

2 iSD-9H716-02J; REG, List;~ (SD-977U5-02); EiA REG 

nwthod for dPtermining LBO settings for 
REG, Lists 1, 2, and :). ThP nP\\. proc·pdurf' n•quirPs 

the calculation of the loup resistance lwt\H'Pn the CO 

and the st>cond load coil ( thP first 9 kft of cable). A !so, 

tlw length of the t•nd sPC"tion adjact'nt to the CO is 
requirecl. 

Cop~ rir.>:hl '''l!J:-;;, AT&T T<•l'hrwlogi<'' 

,\\\ \{ight:-< ]{P:-<1'1'\<'d 
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AT&T Jn-210-500 

2.02 The method for r!Ptermining LBO settings 

dt sc-rihed in earlier issues of this section will 
also rPs1!lt in satisfactory impedance matching; how­
Pier, the sPttings may differ slightly for the same 
cable section. 

2.03 Table A lists the de loop resistanee faelors Jll'r 
kilofoot for 19-, 22-, 2t-, and 2t)-gaugc cable 

faeilities. The resistances shown do not include the 
resistance of the load coils since only the conductor 
resistarr·e is required for computations. 

2.04 Fer determining LBO and gain settings, thP 
procedures in Chart 1 should be usPd. 

CHART 1 

LBO AND GAIN SETTINGS FOR REG 

STEP PROCEDURE 

TABLE A 

DC LOOP RESISTANCE 
FACTORS 

GAUGE OHM KFT• 

1 ~~ 1 G.:) 
22 :12.~ 

21 5Ul 
2ti f\:1.3 

* Fac·tor does not 
include resistance 
of load coils. 

Set gain as specified on f'LR (!'ir!'uit layout rPeordi. Tighten thv appropriateS(']'('\\' S\Yiil'h, laheiPd 

ti or l. 

Note: Tht• fi-dB snP\\ S\\·iteh should lw tightennl onl~· for sen·ices in zorws 2x and :3ti. Tlw 1-dB 

screw S11·itch should lH' tighterwd for sen·iet•s in zonps lti and 1x. Set> Fig. 1, ~.or :1 for location of gain 

and LBO screw switclws. 

2 ])ptermine lt>ngth of CO end sedion (\t•ngth of cable from CO to first load coil! from eahlt• n•eords. 

:l If eable is single-gaugt• from CO to second load eoil, lcwatl' Pnd-sPdion length in Tahll' B. Head across 

under appropriatP gauge column for LBO screw-switch st>tlings. Tlw tahll' lists SfTt'\\' switch('s which 

are closed (turnPd in). 

Note: For single gauge facilitiPs, n~sistance computations an• not required. 

1 For circuits working on mixE~d gauge facilities, determinP resistancP of first 9 kft of loop. 

(a) From CLR or cable records, ddt•rmine length of Pach gauge of cahlt• in the first 9 kft. 

(hi Multiply length of Pach gauge h~· appropriate rPsistance fa(·tor given in Tabk A. 

(c) Add resistances of all gaugt>s to obtain resistance of the first \l kft. :t\ote whether total resis­

tance is greater than :36!1 ohms. 

;) Locate length of CO Pnll seetion in Table B. Read across undPr appropriate resistance column (I to 
to ;jf5."> ohms or :3\i!i to 7:JO ohms) for resistance caleulated in Step k. Rt>ad S('l'l'\\·-:·mitch sl'ttings. 
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GAIN 

Fig. 1-Range Extender With Gain, List 1 
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AT & T 33~2-21 0-500 

GAIN LF COMP LBO 

Fig. 2-Range Extender With Gain, List 2 
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LF COMP LBO 

I D B ~\ 

r With Gain, List 3 . 3-Range Extende F•g. 

AT&T 332-21 0-500 ISS 5, 
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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) MULTIGAUGE MULTIGAUGE 

RESISTANCE RESISTANCE 

140 TO 365 OHMS 366 TO 750 OHMS 

:2.2 A,B A,C, G 
2.4 A,C A,G 
2.6 A,D B,C, D, G 
2.8 A B, C, G 
3.0 B, C, D B, D,G 
:3.:2 B, C 
3.4 B 
:3.6 C, D 

2.05 Tw REC, List :l has an additional screw 
S\,·itch, labeled Z, (set• Fig.;)) which lowers the 

threshold of the loop current detector for zone :3!i sig­
naling appli(·ations using thP SD-:H777-01 line circuit 
in stc•p-by-step officPs. The Z switch should he closed 
\\ lwn !lEG, List :lis used with the Sn-:31777-01 line 
circuit in zone :)(i. 

3. DESCRIPTION OF TEST FIXTURE 

3.01 The test fixtures (Fig. t and 51 have a cable 
connected to an extPnder hoard that plugs into 

the• J{EG shelf in place of the REG unit to lw tested. 
The REC: is then plugged into the te,.;t fixture for 
evaluaticn. The test fixtures each ha\'l' a terminal 
marked HDST in parallel with a :2:38 jack for attach­
ing a lOUA handset, or equi\·alent: a :2:18 jack in mul­
tiple with a banana plug marked T:\1S for making 
transmission tests; and two switches dPsignated 
:\IUDE and FU~CTIOl\. The :\lODE switch has two 
positions: one marked SIG for checking the signaling 
fun<·tiom. of the REG and the other marked TRA"!\S 
for checking VF gain and rt'turn loss. ThP FUNC­
TIO.'J switch has three positions marked 1, :2, and :l 
which sPiect tlw test to be perfornwd. The !lEG may 
he rPstor1•d to service \Yhile plugged into the test fix­
ture h~· operating the :\lODE switch to SIG and the 
l<'l':\CTIO::-.J switch to :i. 

4. APP~.RATUS FOR THE REG TESTS 

4.01 TI-e follo\\·ing apparatu,; is required for mak­
irlJ~ tPst;;: 
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B, G 
C,G 
D,G 

• One 3A or ;W N:VIS (noisl' nwasuring seU, or 
equivalent. with C- message weighting that 
ean measun• bridged or high impedance 

• Suitable C'ords for connertion lwtwl.'en thP 
NMS and the !{EG test fixture. 

5. SETUP FOR THE REG TESTS 

5.01 All measurenH•nts and tl•sto; are to be made 
with the tPst fixtun• plugged into the ('onnpc·­

tor normal!~· oc·cupiPd h~· the• REC and thP l~E(; unit 
plugged into the tPst fixture. Tlw lOl:lA handsl't 
should lw c·onnP<"tl•d to the terminals markPd IIDST. 

5.02 All transmission measurements are to be 
made with the NMS in a bridged or high­

impedance setting. 

6. OPERATION-SIGNALING TESTS 

6.01 The failure of the• REC unit in an~· of the fol-
lowing tt•st,; for dial tone, dialing, and ring 

trip rna~· indicatl' a defPetin' unit. The following tPst 
confirms on]~· that thP REC unit and its CO c·oniH'C'­
tions arP C'OITl'l'L It is assumed that the assigned fa­
cilities nwet transmission requirements. 

Warning: The REG, List 2 and List 8 con­
tains a mercury relay and must be in a ver­
tical position for signaling tests. 
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EXTENDER 

Fig. 4-REG Test Fixture-J98625TA 

Fig. 5-14lA REG Test Set 
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CHART 2 

SIGNALING FUNCTION TESTS 

STEP PROCEDURE 

1 Operate handset TALK-NIOl\ switch to the TALK position. Operatt' test fixture :V10DE switch to SIC 
position and FU~CTIOl\ switch to position 1. 

Note: The handset is now connected through a network that simulates a long loop direct!~· to the 
CO tip-and-ring leads. The REG is not in the circuit in this test, and it will probably he impossible 
to complete calls from the handset. 

2 Operate FUNCTION switch to position 2. 

Note: The handset is now eonneeted through the long loop network and the REG. It should be pos­
sible to hear dial tone and to dial test numbers. 

:~ Dial CO ringback and switch handset TALK-MON switeh to MO~. Ring: trip should not occur \\·hile 
in MON. 

,1 \\'hi le monitoring ri ngback and during ri ng:i ng c~·rle, operate TALK- !\1 0 N S\\ itch to TALK and I is ten 
for ringing trip during the ringing inten·~tl. Heturn handset TALK-\lON ,;\\·itch to l\10N; the ring 
should not return. 

7. OPERATION- VOICE-FREQUENCY TEST 

Gain 

7.01 Th> principal tt>st is to determine if tlw ampli-
fi<'l is functioning and suppl~·ing gain. Due to 

the loadinl.'; effed of tht> test set on the REG and th<.> 
method in \\"hieh the tt•sts are made, the test is only 
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an indication that tlw amplifit>r is operating prorwrly 
and not an accuratt> nwasun'ment of the trut• inser­
tion gain of the REG. Tlw H.EG, Lists 1, 2, and;~ may 
rw t<>sted in either the 1- or (i-dB gain mo<h• dqwnding 
on tlw screW-S\\·itch settings. •Tlw .)A and ;)B H.EG 
will automatic-all~· be in tlw G-dR gain mode. The 1-dB 
gain mode of the ;)A and ;)R REG cannot lw t!'sted 
using th!' test set .• 
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CHART 3 

TRANSMISSION TESTS 

:STEP PROCEDURE 

Operate MODE switch to TRANS position. Conneet :J-t~·pe NMS to 2:11-\ jaek or banana plug marked 
TMS. Thf' NMS FUNCTION switch should be set in BRDG position. with C-rnessage weighting. 

2 Operate test fixture FUNCTION switch to position 1 and handset TALK-MON switch to TALK posi­
tion. Dial CO 1-kHz milliwatt tone. 

;~ Note level indieatPd on T.MS. Switeh FUNCTION switch to position 2, which switehf's in th£> REG 
amplifier. Note level on TMS. Differenee between th£> two readings indieatps gain of amplifier. For 
RI'~G. List 1, 2, ~i. •or 5A, 5B REG.• the 6-dB gain mode should measure 11.:1 , 1.6 dB. For REG, List 
I, 2, or :i in the 4-dB gain mode, the gain should measure :1.8 l 0.9 dB. 

lleturn loss 

;r.o2 As pr·eseription settings are usually satisfac­
tory, touehup is required only when trouble 

conditions occur or \Vhere requirements are not met. 
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