
-,cass POINT AJl)UCATIOW GlTlDELIM!S AND TESTINC METHODS TO PEIHIT SARTS 
TESTINC OF CilCUITS AT ACCESS POI~1S IETW~EN TANDEM CHANNEL tNITS 

fbl. document provld~. tnterla .. thod. of u.lnl SARTS to reaotely te.t Tandem 
ChalUlel tJD1t1 (TDKs) In a back-to-back arutlge_nt. Thll .eth04 .hould be used 
DDttl SAlTS Development .roup provide. a better .olutlon to th1. ta.tlna problem. 

If au Operatlnl Company alect. to apply the.e proeedurel the follovinl assumptions 
are ..da: 

1.	 Circult DeJian Standard. Iroup shall develop a 6 vire Aeee•• Polnt 
(6W Al) 1n circuit de.lm- and apply tbe.e cu1delia••• 

2.	 Central Office Equlpment En&ineerlnl .hall provide 6V API In offices 
r~u1rlna TOM appllcatloa•• 

3.	 Circult Provislon Bureau••hall de.ign circultl u.l~1 the.e IUldellnes. 

4.	 Wervork Operation••hall vire 6V API ullDa the.e IUldelln•••-
5.	 Special ServlceJ te.tinl ent1tle••hall apply ..aual SAlTS te.t co~nds 

(1 •••• do Dot ule ..cro te.t.) contained herela. 

,.::: TA.lof"D!:'''i INTERFACE CONtlCUUTION: 

Volee frequency tran.-d •• loD between TOM. 1. four vire 600 ohm. S1gnallDI and 
.upervi.ion i. carried throuah the conneetlon 00 .eparate .1ana1lnl lead. a. 
veIl a••1m~lexed OD tran.=! •• loD. lead.. Tvo .1inellDI .tate. are tranlm1tted 
00 s1mallnl leads and rvo .tate. ar. tranJaitted OD the .1aplex .01c:e palr a• 
• hovn 10 Flgure 1 OD paie 2. 

Standard -E&M- operatlon ..ploy. elther aD open or around OD the -E- lead, and 
elther around or battery on the -K- lead. Hovever, TDKs wired bac:k-to-back 
employ 111nalinl lead. desilnat.d i!- and iEx-, rather thaD -E- aDd iK-, a. 
Jhown 10 Fleure 1 on pale 2. 41'0, the oDly operatlonal Itate. OD -E- and 
-Ex· lead. are eround or opeD. 

/ I /1 
.!VE1 l'tlFORM STANnuD !&M nSTIMC 01 Tmt tnnTS AS 4IV \JILL DESTROY TlU: UNIT! 

Slruallua betveen ~ II accoapll.h.d al follow.: 

Over Voice Path (1 ••• , S1eplexed T and I to Tl aud 11 lead.) - Ther (1)	 
-E1· lead of either InK UI.' the .1aplex.d volee path to the opPol1u& 
TOKI -lxl-4etector; the 81aplex .1JD&1 1. un1dlrectloaal lD tbl. 
re.pect. 
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SW ITCH 

Over -[- and -Ex- Laads - The•• leads work 'lmilar to -£&M- leads. 
however. the -Ex· lead (duilnatad .. -M-) is .1lnahd vith ,rounds 
oaly. eta· lead. ara ~rri.d out of the channel bank al desisnated 
-M- lead. aad vl11 appear OD the d••1inAted -M- terminal of d1str1­
but1al frame te~nal bloek•• le=ember however, that avea though 
de.llnat d a. aa -K- lead. it 1s lD fact the -Ex· l.ad of the TDK 
(.e. WAASlNC OD pa•• 1). 
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. at A-end of 
6W AP. 'hould .lvays be uled between~. The .witch ead ahould .lways be . (the circuit vith -EF- orient.tion. Vole. Frequency connections, J 

carried throulh A and I path. of the 6W APa. are vir.d vith the transltion (i •••• / 
trolllnl) on Eq~1p~Dt (E) .1d. bet~een 6W AP and channel unlt (Se. Filure 1 ,/ 
abova. ) 
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-E- and -Ex- ll.dl. unique ~o TDKI. allo requira lpecial handl1DI· ThIY v11l
 
be cODnected to TC and lC pathl of 6W AP 'with -t- lead of e.ch channel unit
 
cro., connected to -Ex- la.d of the other. Tranl1tlon of -I- and -Ex- lea~s
 

1. allO done OD Equ1,..nt (t) Ilde of the 6W AP (See F11ure 1 on pall 2). 

KIA acce•• cDnfilur.tlon code .hould alv.y... u.ed v1th -Er- or1entat10n co~e. i' 

U.e of KIA code prov1~e. -E'M- .1,nal te.tlnl cOm=&nd. an~ .et' the .creen for
 
-E~- tUt1DI.
 

( 
SIGNAlINC FORHAT 

It 11 recommended that S1in.l1nl Format be IhoWD a. -NON- on 703 11ne of Aecess
 
Point data. Thi' .hould .ive te.ter a clue th1. 1, a unique 6. AP and requires
 
Ipecial testins techniques. Tester .hould replace -NON- Vith -L'S· Siinaling
 
Format (i.e., treat trans:lssion piths as a , vire circuit) before .en~ini 703 line.
 

e WUIPOC CONFIJt..'iATION TESTS: 

The.e testl are sade on the TA/IA of the -.- pa1r, and the -TC- of the -C- pair 
toward the tquip=ent (E) 11de of the 6W AP. Expected .olt'je read1nls at these 
pointa .t the 6~ AP i. approxi~tely -34 yolt. (Dl and D4 channel banks). or 
-9 volts (D3 channel banka) - aee Figure 1 OD pa•• 2. 

C~~~l US!T OPTIONS FOR FXO-FXS: 

Testin, procedur~a ;1ven .,sume TOKs are correctly optioned a••hown 1n Filure 
2 below. 

F1rre 2 

T,R ' Tl.Rl 

T1 

FTTF 

DD xT1x 

IIII 
Tl.Rl T.R s

8A. 

( 

TDM • oPTIONS: 
~ OFT: E. T. V, W, Z 
D3 OPT; E, T, V. W. Z 
01A.oPT: R, T. V. W. v, Z 
018 OR 010 OPT: T, V,w. v, Z 

TD'" A. OPTIONS: 
D' OPT: E. S.v, W, Y ­
D3 OPT: CEo S. V, W. y» 
O'A. OPT: ". S. X. Y. Z 
D1D OR D13 OPT; S. )l. Y, Z 
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SICNAlINC STAT~S: 

S1ln.llnl .t.te. for correctly vlr.d ,X circuit•• vlewed at the 6W A1 betvee~ (
 
TDH., are 111ted In Tabl. 1 belovo For ••ch .equence of loop or around .t.rt
 
oper.tlon, .11 four lOllc .t.te. mult be In either an open or Irounded condition
 
•••hown on the ch.rt.
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CHANNEL UHfT ••"'E CHAN"' L UNIT

Aa:ESS 
flOlllIT • 

Primary Sian.liDI Secondary S1an.11ng 
F.cing Svitch	 r aeinl Station 

LEAD E I Ex (H) £1 Exl 
FOR LOOP START 
Idle Crnd Open Open O~.n 

Statton off Hook Crnd Crne! O~en Open 
C.O. Ung1ng Crnd Open i Crnd Open 
St~t1on Answer Crnd Crnd * Crnd Open 

- Unt Trip 
'u.v State Crnd Crnd Open Open 
FOR CROt~~ START 
Idle Open Open O~en Open 
PIX Seizure Open Open Ojlen Crne! 
C.O. Dial 10ne ernd erne! Open Open 

- T~ ClOUT 

c.n. Seizure ernd OpeD 6 erne! Open 
- And ~1n11nl 

Station An.wer Crne! Crnd * Crne! Open 
- Una Trip 

JUlY State Crnd Crnd Open O~en 

I 
I 

( 

(	 • When rlnllnl 1. tripped 1n eo., thi. le.d vl11 ch.nle to open. 
~ Thi. l ••d 1. Irounded only durlnl the rlnsinc interval. 

PIlOPRIETARY . BELLl."Oit£ AND AUTHOklZED CLIENTS ONLYtable 1 
Tbie dot'\unrol etllItains proprietary information that shaD be 

cUtn"butfd t:'f rooll'd only within BeD CommUDicationll 
~h IBellcorel and its IUtboriz.ecl clients. IlZClpl with 

/	 written permission of BeDrore. 



nSTI"C: TOW'aPS SVITCH: 

Pollov1=& are .. thod. d.-tIDed to drn ,tiel-toDe fraa the ..,1 tch 1D order to 
ta.t n e.lreuiu. Mathoda are ;1.eD for ~otb loop aDd arouDd .tart e.1reuits. 

Loop Start Clrcult:(. 
Step. to draw dial-toDe aDd dlal pul.e to ~ltch are liveD 112 Chart 1 
(pale 6). Chart 2 (pale 7) 11,t••teps requlred to draw dial-tone and 
toUCBTONte to ~1 tch. 

Ground Start Circuits: 

Step. to draw dial-toDe aDd dial pul.e to ~ltch are liven In Chart 3 
(pa,e 8). Chart 4 (paie 9) 11ve. procedure to draw dial-tone aDd 
l'OUCHTom:e to wltch. 

TESTING TOVAADSSTATlON: 

Procedures for r1Dil~ .taUOD eDd of au FX c1.rcult are giveD In Chart 5 (page 10) 
for loop .tart, aDd· Cbart 6 (pa.e 11) for around .tart clrcuit •• 

MIDPOINT SIGNALING TESTS TO SWITCH/STATION: 

Chart 7 (pale 12) de.cribe...thod of teat1nl .1gnal1ua towards the .witch or 
.tatloD fram tb. 6W AI. 

TRANSMISSION TESTS: 

To perfom tranam1..10D testa OD FX., circuit .uat be put 112 an off-hook state. 
For .ea.urement. between TOM aDd office end of circuit the -£- lead must be 
lT~oded 1n the directlon of office eDd channel unit. this aives a loop closed 
.ianal to office-eDd e.haanel UAit. To make mea.urement. toward••tatlon 
eDd, il- (1.e., Ex) lead w.t be Irounded h the 4irectioD of the .tatiOD' this 
vill be recogni:ed by stat10n end chaDDel uu1t a. a tip Iround .ignal aDd 
cause .tation end cha12ne! uDit to elole the tip lead to provide continuity on 
tran.mi,.ion leads. 

( 

PROrttlE'TARY . HELLCOKE A.ND AUTHORiZED CUE!'l'TSONLY
 
This ducument conlains proprietary iIIformaticm that.hall be
 

distribut.ed or routed only within BeD Canummicatrcm.
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wri t ten pen"issio.'1 of 8eIIecn.
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( 

DIAL Pt1LSE TO SWlTCB (LOOP STilT) 

CO~ND RESULT 

GOl/'E./sXI 

L01!L.P/CLSD/IL/ 

G07/nr..1 

1i12/ 

EOl/E/E/CaDl 

E03/%!s/TEL 1110/58% 11K/ 

(~ ..
v·'· 

G091 

Estab11sh t.st d1rection 
tovar4a av1tch. 

Split v. r. circuit. 

Establi.h talk l1n•• 

Set	 up Talk' Listen paths. 

Grounds -!- (1 •••• Ex) lead towards 
switch cau1ina loop closur. to 
switch and drawina d1al ton•• 
(Teater ahould hear dlal tone.) 

1.	 leleas•• and thea .ieze. -E­
(1 •••• Ea) l.ad tovards lwitch 
(th1, ahould draw dial-toa.); 
dial-tone 1. detected then d1al 
pulled addrel.inl i. lent 
tovard. offlc••nd chaDn.l 
unit. 

2.	 Test.r ahould hear audible
 
rinl followed by anlver.
 

lestor.s circuit to monltor 
condition. 

( 

( 

/ 
/ 

PROPRIETARY· BELLCORE AND A\TI'HORIZED CLiENTS ONLY 
TbD cloeumelltCODtama proprietary iDformatioll that ahaD be 

4iltributed or routed only within Be1I Communications 
a-rdl tBeUcore' aDd ill autborir.ed dienta, except with 

writta penniaaicm or Belkore. 
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CLUT 2 

(,
 
TOlXH'TONEe TO SWITCH (LOOP StART) 

COMMAND RESULT 

COI/E/Sll 

L01/!.P/CLSD/IL/ 

G07/TLT..1 

Bl2/ 

IOl/t/ElcPJJI 

I04/S/TEL I/SUPVN II 

G091 

l.tabll.h te.t directioD 
towareSt .witch. 

SpIlt v. r. circult. 

Set up Talk 'L': aten paths. 

Ground. -E- (1 •••• Is) lead towards 
~tch cau.1uc loop c10lure to 
switch and dravinl dial tone. 
er.ster Ihould hear dla1 tone.) 

1. 1e1ea.e. aDd th.n lie&.1 -E­
(1•••• Is) lead tovard. Iwitch 
(this Ihould draw dial-toDe)j 
dlal-tone 1. detected then 
TOUCBTONEI addrel.lnc 11 .ent 
toward offic••nd channel unit. 

2. Tester ahould bear audIble ring 
followed by an.ver. 

lestor•• clrcuit to aonitor 
conditlon. 

( 

(~.. 
PROPRIETARY· BELLCORE AND AUTHORIZED CLIENTS ONLr 

TbiI documtnl contains proprietary informatioD t.hIit .ball be 
dmributed or rooted 0IIIy witkin Bell CoIlUDUJlicat.ioh! ' 

....rdl (Belko"'l .nd it" autboriJed clients. excePt wi~ • 
wrill.en ~Jriun ., ~ 

.:
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CHAaT 3	 ­ (
 
--_. ------------------------------,
 

DIAl. PtrLSE TO SVITCB (GlOURD STAlT) 

lESU1.T 

( 
r.atablilh test directiou tovardsOOl/r./SX/ 
ev1t~h. 

Split V. P. circuit. Rote: Tester 
vill r.c.ive -click.- of dial-tone 
UDtil clr~uit. -E- .l.ad 11 .ie%ed. 

LDl/LP/CLSD&GRD/IL/ 

r.atab11sh talk 11De.G07/T'LK/ 

Set up Talk' LilteD path••112/ 

Cround. -r.- (1 •••• Ez) lead tovard. 
evitch cau.iua loop clo.ure to 
~tch .nd dravin, dial-tone. 
(Te.ter .bould bear -.t••dy- d1al­
tou. ) 

E01/E/F./CIJ:J/ 

1.	 lele•••••nd tben .iec•• -E­
(i •••• Ex) lead tov.rd••vitch 
(thi••hould draw dial-tone); 
dial-toue i. detected then dial 
pulled addre.aiftl i •••nt 
tovarda .witch end channel unit. 

E03/l/S/TEL 1/10/58% Ill/ 

2.	 Teater .hould h.ar audible ring 
followed by an.wer. 

~.stor•• circuit to monitor 
eoadidOll. 

009/ 

-----------------'-._----------------'
 
(
 

• 

( 
PROPRIETARY· BELLCORE AND AtrrHOBJZEI) CUENTS ONL"t
 

Thill document CQIIl.aW proprietary iDlonutioD thlt ahalJbe
 
disUibuted or fOULed oN)' .mNn Bell CommuDicatiO'ns
 

Reeearch lBeUcoret and iLl .ut.boriIed c1ieDts. ucept wit.Il
 
written permlssion of BeDcare.
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-
TOOCBTONte 'fO SVITCH ccaomm STAllT) 

COMMAND RESUl.T 

COl/E/S!.! E.tablish test direction tovard••witch. 

L01ILP/CLSD&GRD!ILI Split V. P. circuit. Note: Tester will 
receive -clicks- of d1aI=tone until 
circuit. -E- l ••d 1•••i&.d. 

CO'l'rLr../ 

1112! Set up Talk 'l.iltea paths. 

E01/E/E/GID! Ground. -Z- (1 •••• Ex) lead tovard••¥tich 
caulins loop clolure to .witch .nd dravinl 
dial-toD'. cr.lter .hould hl.r dial-tone). 

E04/S/Tel I/SUPVN 1/ 1. lelaa••••nd then .i.zl. -I- (i ••• Ex) 
laad to.ard. switch (thi' Ihould dr•• 
dial-tone); dial-tone i. detected then 
TOUCHTONEe Iddrel.1DI i. .Int tovard, 
.witch .nd channel unit •. 

2. Telter .hould bear audible rinl folloved 
by an.ver. 

C09/ Ie.torel circuit to .oaitor condition. 

( 

• 

PROPRIETARY. BELLCOKE AND AlTrHOJUZED CUENTS ONLY 
Tbil ~nl eontaiM proprietary iDfonaat.il:lllthat ,ball be 

distribuLed or rnuud em!> within' BellCommuriicatiGDs 
"a-fcb (BeUcorrl aDd ita aulhclrb.ed diIl'nta•. Gcept witll 

. writ.len permis~ion of BeDcore. 
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_.. 

nNe TOWUDS STATION (LOOP STAlT) 

--------===~=_ --~r__------==:_::_---- .--------.;;....\COMMAND USULT 

( 
OOl/F/S11 Eltablilh telt direction toward•• tation. 

Split V. r. c1re~1t.L01/LP/CLSD/Il.I 

E.tabli.h talk line.007 ms: 
Set up Talk' Lilten pathl.11121 

Ground. -M- (1 •••• Es) l.ad taward••tation; 
provide. battery and aro~Dd toward Station 
at 7XS (i ••• , Z-and) end of circuit. 

£Ol!K!F/GIJJ! 

CondItion. Acce•• Point toward Itation 
tor rinaiD.a. 

Applie. rialto, toward .tation with number 
ot rini' .el.cted In -NN- fIeld of command. 

L02/NN/16V! 

c 
Ie. tore. circuit to monitor condition.G09/ 

( 

( 
PJlO?RlETARY . BEllCORE AND AUTHORIZED CLIENTS ONLY
 

ThiI cIocument c:onl.&illl proprietary illformaUab that .balI be
 
Uuibllt.ed or routed only within BeD ComJl'lunicatioDl
 

R-reh IBelIcorel aDd i~ aut.horiud clieDts. ncept with
 
written permiaioa of 8e1kore.
 

/
/ 
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IIRG TOllAlDS STATION (C'ROUl."'D STAJt.!) 

COMMAND IISULT 

G01/F/sx1 

L01!I.P/CLSD/ILI 

G07/nJ..1 

11121 

IOl/M/F ICPJJI 

L02INN/86V.! 

G091 

E.tabli.h te.t direction tovard••tation. 

Split V. ,. circuit. 

E.tabli.h talk lin•• 

Set up talk , ~ist.n paths. 

Ground. jK- (1 •••• Ex) 1.ad tovard. PIX; 
provldR' battRry aDd &round toward PIX at TXS 
(1 •••• Z-end) .nd of c1rcuit. 

Cond1t1onJ Acee•• PoInt toward .tation for 
r1uliq. Bote: Thit cou.and 11&1 cau•• 
opRrat10n of .0•• Iround .tart circuit. at 
PBX. that vill rina the attendant; 1f th1. 
occur. vait 30 ••cond. for att~ndaDt to 
an.ver before 1nvok1na L02 command. 

Applie. rIDcIDC tow.rd .tatioD with number 
of riDI' .elected in -HN- field of command. 

le.torel circuit to Donitor condition. 

(
 

PROPRIETARY. BELLCORE AND AUTKOlllZED C~NTS ONLY 
'l1ais doaunent contains proprietary informadaD ~t shall ~" .. 

dWtributed or routed oal}' within BeII CommunbtioDl •. 
Re8earch tBeUcorel and ita autburiRd climta. GClIPl, wi~ 
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STtP 
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7 

a 

9 

10 

MlDPOINT SICNALING TEST TO SW1TCR/STATION 
The.e telt. performed only ln event of end-to-end .1loal failure!Note: 

ACe 
PT COK!iAN]) nSULT 

02 E01/E/E/OPNI Open. -E- (1 •••• Ix) lead toward .wltch. 
Midl1nk to Switch Test Ulinlt AP. 01 .od 02 (Su. diagralD page 13) . 

02 

02 

02 

02 

E01/M/t!OPN! 

SPKll/LP OPN/SXI 
(for loop start); or 
SPM/t/CLSD&GRDISXI 
(for around .tart) 

t09/M/tl 

EOl/E/t/GIJJ! 

Openl ~- (l.e •• [) lead toward Iw!:ch. 

SpIlt. talk path.. Note: On around st.rt 
circultl telter wl11-receive -clicks- of dial­
tooe prior to -t- le.d leizure. 

Should re.d 15 -50 ohlDs; this is -A- bus 
.lan-lina A ­ % (indieate. tip around at rXO). 

Ground. -t- (1 •••• Ex) lead toward _witch. 
te.ter .hould h.ar di.l-tone. 

01 

01 

02 

M04/IJDCI 

SPM/r!LP oPN/nl 

l09/M/tl 

If DC current 11 1e•• than 23 •••• trouble 
i. indic.ted; FIO defectiye (Rot.: If FXO 
i. PIX tarain.t.d Yer1fy c.b1e lOIS meet. 
circuit r.quirement.). 

Opeu. 2 vire p.th between .witch .nd FIO. 

Ke&.ure.ent to around .hould re.d are.ter 
than 2.000 I:. oh.... 

Slgn.ling te.t eom~leted between aid11nk .nd -A- end of circuit. 
Midlink to Station Test Ulin AP. 02 and 03 (.ee diagr.: ~ale 13) 

02 E01/E/F/OPNI Opeu. -E­ (1 •••• E) lead toward .tation. 

02 

03 

03 

02 

03 

02 

03 

02 

tOl/K/F10PHI 

sPK/r ILP OPN/SX/ 

K12/T/F I 

EOI/M!C;IJJ/ 

M12/T/FI 

E09/t/rl 

L01ILP CLSD/Il.I 

109/t/,1 

Open. AP03 to Carrier. 

Should be open; mea.urement .hould read 
areater th.n 2,000 ~ ohm•• 

Should r.ad tip around a.alureaent 75-250 ohms. 

Should be open; ••"UTement ahould read 
,reater th.n 2.000 K oha. 

Cloaea loop at 2 vire between rtS .nd Itation. 

Me.aureaent ahou1d be 18-50 oh... 

Signaling telt co.~leted betwe.n a1d11nk and ~- end of circuit. 

~ 

PROPRIETARY· BEU.CORE AND AUTHORIZED CLIENTS ONLY
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TbiI cSocwnenl contail1l proprietary infonnltioD that sMll be. 

diatributld or touted onI~ within Bell Communications . 
___reb IBellcor~l.nd III. luthll'rized cliea~ Uc:epL with 

writt.l'n permill"in;l 0' KPn::"Ol't!. 


