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1. GENERAL 

1.01 This section contains test procedures for the 
Digital Data System (DDS) subrate off-net 

extension arrangements. 

1.02 This section is reissued to delete information 
concerning the 950-type testboard (Mfr Dise) 

and to add information concerning the Automated 
Bit Access Test System (ABATS), which replaces the 
950-type testboard. Revision arrows are used to em­
phasize the more significant changes. 

1.03 •The subrate off-net extension arrangtoment 
provides access to the DATAPHONE" Digital 

Service via analog data circuits. This arrangement is 
primarily for customers located outside of a Digital 
Data System (DDS) Digital Sen·ing Area (DSA ) .• 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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SECTION 314-919-500 

1.04 Caution: Tests in this section interrupt 
customer service; therefore, they must 

only be performed as part of authorized main­
tenance. 

1.05 The tests covered in this section are as follows: 

• Power Supply Test: This test H'rifies the 
prest>nce of the required input Yoltaf[es to the 
~:)1..\ DAS. 

• Customer Station Loopback Test: This 
tr,;t is performed from the DDS sen·ing test 
c·t•nu•r !STC 1. and it ,·erifies operation (>f the 
(•ntin· off-net extension from the ::-=Tf' 
thrueigh the data set at the customer staticlJ1 
I Section :n 4-901-500 ), if Bell s~·stem prO\ id­
eu. Test:- are limited to facility tests lb2~1-
t~ pe DAS loopbackl \\·hen custPnwr c••Yns the 
data set. This test requires no action a! the 
·<31 A D.-\ S area. 

• Data Service Unit (DSU) Loopback 
Test: This test is performed from the DDS 
STC. and it Yerifies the proper operation of 
the DDS network portion of the off-net ex­
tension ! Section 314-901-500 ). This test re­
quires no action at the 831A DAS area. 

• 831A DAS Loopback Test: This test is 
performed from the DDS STC, and it verifies 
proper operation of the DDS network and the 
off-net extension to the output (customer sta­
tion side) of the 831A DAS (Section 314-901-
500). The TEST switch on the 831A DAS must 
be operated (depressed) during this test. Note 
that no loopback is provided at the input 
1 DDS network side) of the 831A DAS. 

Note: A description of the loopback points in 
a subrate off-net extension is ginn in Sr>dion 
011-91~1-1()0_ 

~ Transmission Tests: Th,·;-,( 1esb an' !1'•:·­
!'l:tlh }•nf,lr!l•t'l; fr1•:r, tnt· 11ri' att• lint· STC 
;1nd are u:::ed to \·erif;; the pcrformancl' of the 
link between the cu~tomer station and t!;e 
on::; hub office. Jack acces:, to this link is 
also prm·ided by thl' TRAJ\S and REC TST 
jacks on the S2~l-t~·pe DAS. 

• Interface Tests: These tests wrify the 
presence of the required interface signals 
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between the 831A DAS and 11) the hub offict" 
data set and (2) the 500A DSl- 1.\1fr ni~c 1. 

The 500A DSt: must be ordered on a "as re­
quired" basis. The 500A DSl- is obtained 
through common stock im·entory. 

• Timing Phase Test: This test ehec·hs tht· 
phase stabilit~- between the nns net \':ork 
clock and the off-net extension dcwk ,;ignab. 

• The 829-type DAS Local Test: This 1t':'t 

i:::: ust'd to nrify proper operation oft 1-,e an~­
plifier and attenuation circuit" in the ~-.:_:~~ 

typ<" DAS by comparing the me8:-''.lrt'd t1>~al 

gain or loss of the circuits to the c·alcula·e·' 
sum of gains and losse!' of tht• ( :reu; b 

1.06 The tests given in this section are interH~c'c: i't•l 
use in conjunction with the trouhlt' iscl:.~;,,,. 

prol'edi.lres in Section 314-919-300 fo:· maJntt>narH ,. 
testing. They may be performed individualb or ir< 
any combination as dictated by the mainH•nann" re­
quirements. •Tests invoh·ing the ust of 
DATA PHONE II data sets should be performt-d ac­
cording to the steps given in Section 592-0J0-5:20 .• 

1.07 The probable causes gi\·en in conjunction \\'ith 
the tests in this section assume that all trou­

ble isolation and corrective procedures in Section 
314-919-300 have been performed as specified. 

2. APPARATUS 

2.01 The following test equipment is required to 
perform the procedures giwn in this section. 

• 901-type data test set !DTS! (interface tPst 

adapter only 1 

• 914C DTS 

• Dua! trace oscillo'-'C'I•J"' !Tt•ktror<\ ill ''r 
equi\·alent 1 

• :vl:s.JA -61 cords 1! \\'u · 

• TTS-4B transmission test st't 

• 171C adapter 

• 2W6A cords (two) 
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• 3P6A cord. 3.02 914C DTS Procedure: Perform the 914C 
DTS procedure as follows: 

3. TEST PROCEDURES 
(a) Prepare the test setup shown m Fig. 1. 

POWER SUPPLY TEST (b) At the 914C DTS, set the FCNCTION switch 
to OFF and operate the POWER switch. 

3.01 The power supply is tested using the 914C DTS 
(paragraph 3.02) or the 901 DTS interface test 

adapter and KS-16979 VOM (paragraph 3.03). 
Requirement: The POWER lamp illumi­
nates. 

DATA SET 
914C 

DATA 140UHT lNG 
49A I 

TELEPHONE 
CONNECTOR 

REMOVED FROM 
J I ON DATA 
MOUNTING 

A 

914C DTS 

914C OTS MATRIX PROGRAM 

J I 

B 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 STG 

GRO 0 0 0 0 0 0 0 0 0 0 e 0 e 0 0 0 0 0 0 0 0 0 0 0 0 0 GRO 

so 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 so 
RO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 RO 

I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 51 

051 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DSI 

DS2 0000000000000000000000000 0 052 

52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52 

053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 053 
TPI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 TPI 

TP2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 TP2 

53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53 

054 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 054 

055 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 055 

54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 54 

SC T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SCT 

5~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 

SCR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5CO 

056 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

56 ! (' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DS7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

058 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

r!~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I~ ~ ~ ~ ~ 
58 o o o o o 1 o o o o o o o o o o o c o o o 1 o o o o o 

0 056 

0 56 

0 057 

0 058 

0 57 

0 T03 

0 58 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 I~ 16 . 7 18 19 20 21 22 23 24 2~ STG 

914C DTS SWITCH SETTINGS 

SWITCH 

INTERFACE MODE 
TEST SET MODE 
INTERFACE SELECTORS 

SETTING 

VOLTAGE 
SER 
DEPRESSED 

Fig. 1-Setup for Power Supply Test Using 914C DTS 
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tcl On the 914C DTS, set the VERTICAL MONI­
TOR to 2, RANGE switch to DC\' 30, ami PO­

LARITY switch to REV. 

tdi On the 914C DTS. set the FU);CTIO~ switch 
to VOLT INT. 

Requirement: :'\1eter indicates -12 volts. If 
meter does not indicate -12 volts. see para­
graph 3.0-1 for probable causes of trouble. 

!c • !Jn the 91 iC DTS. set the FU\CTIO~ S\\·itch 
to OFT, VERTII AL IvlOl\ITOR to 3, R.\SGE 

;;\\ i:tl· to DC\' 10. anci POLARITY switch t!• :\OR 

tf: tlr; :ht· ~ll W UTS. "Cl the Fl'l\CTIO::\ sv.itch 
to ':ULT I::\T. 

Requirement: :Vleter in•lir:att>:; -r-5 volts. If 
meter d(•f'S not indieate-+ 5 'olt:::. see paragr[qJb 
:3.tl4 for pruhable ca1.;ses of trouble. 

tg: On the 914C DTS, set the fT~CTIO::\ S\\·itch 
to OFF. VERTICAL MONITOR to 20. and 

RANGE switch to DC\' 30. 

t h 1 On the 914C DTS, set the FUKCTJO:\ switch 
to VOLT INT. 

Requirement: Meter indicates + 12 volts. If 
meter does not indicate + 12 volts, see para­
graph 3.04 for probable causes of trouble. 

ti 1 On the 914C, set the FUNCTION switch to OFF 
and release the POWER switch. 

tj 1 Disconnect the 914C DTS and restore the sys­
tern to thl> normal configuration. 

3.03 901 DTS Interface Test Adapter Proce­
dure: Pt•rir1r·:1 the 91)1 DT~ interface test 

a.da; tcr pr•Jcr•lit:n> a' iulluw~: 

::1 • T'sin;: tht' '."0~1. n:(a;;ut· \c-lt:;ut·~ frum tPrn;i­
ll;tl" 11 w 1::: 1gmund 1 C'l the i~~~erfan· tl·~t 

ad<t;Jter and the trrminab ii<ted \,e!l·\\·: 

ADAPTER TERMINAL I<EOUIRED VOLTAGE 

2 
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DATA SET 

TELEPHONE 
CONNECTOR 

REMOVED FROM 
Jl ON DATA 
MOUNTING 

SYSTEM 

30 I DTS 
I NTERc ACE TEST 
ADAPTER 

DATA MOUNTING 
49AI 

Jl 

ALL CAPT I Y£ 
SHOPTI~G CLIPS IN 
SH0RTI~G POSITIO~ 

Fig. 2-Setup for Power Supply Test Using Interface Test 
Adapter 

ADAPTER TERMINAL REQUIRED VOLT AGE 

3 +;)\' 

20 +12\' 

Requirement: \Toltages are correct. If \·olt­
ages are not correct. see paragraph :3.04 for 
probable causes of trouble. 

(c) Disconnect the interface test adapter and re­
store the system to normal configuration. 

3.04 Probable Causes of Trouble: If any re-
quirement fails to be met, disconnect the cord 

from J1 on the 49Al data mounting and repeat the 
power supply test. If one or more requirement~ fail 
to be met, both with and without the cord connected 
at Jl, the probable cause of trouble is the spare 
M25A-61 cord from the data set or in the data set it­
self. If one or more requirements fail tu he nwt. oni:. 
\\·ith the cord connected to Jl. a short i-. inclic~d•.'ci in 
the data mounting wiring or the S31A D.\::'. 

Xote: This test is nc•t St'nsiti\e to ar; •.•pc·~: c;,._ 
cuit in the data mounting or the :-.;}} .-'\ I .\:-: 

LOOPBACK TESTS FROM DDS STC 

3.05 To isolate a trouble to the S:JL\ IP .. ~ ana. 
loophack tests are performed from the DDS 

STC through the data set at the customer station, the 
831A DAS. and the DSC. Detailed trouble isolation 
procedures using these tests an:> given in Section 314-



1•·:1-:300. z,nd rl"t<iiled procPdures fur perfor1n:ng tltt: 
\l:st~ are gi\el1 ir ~ection 31-J-901-500. 

3.06 • Caution: The manual test!' will be· pre-
empted and terminated by tbe auto­

matic tests. The preferred method of al'cessin~ thl: 
DDS net\nlrk is through the ABA TS \\ hich i:-' a re­
mott- testing s~·stem capable of testing 
bidirectionally on DDS. The Special Service Center/ 
Centralized Test Center (SSC/CTC) enters com­
mands via a DATASPEED' 40/2 terminal set to gain 
acce::.s to ABA TS. At the hub office, the Bit Access 
Test System (BATS), also referred to as the KS-2189~! 
data test s~·stem, provides the actual test functions 
for locating trouble. The BATS is manually operated 
or can be remotely operated by ABA TS. \Vhen a trou­
ble condition has been localized to the 4-wire local 
loop and the loop terminates in the hub office, the 
Line Access Test System (LATS) equipment under 
control of the sequence controller (SC), located at the 
hub office, provides access to that 4-wire local chan­
nel to enable voltmeter testing. The LA TS is used 
only on loops that terminate in hub offices. For loops 
that are not accessible by LATS, refer to the SSC for 
testing. In most cases, the Switched Maintenance 
Access System/Switched Access Remote Test System 
(S~AS/SARTS) at the intermediate or end office 
provides the tester with the ability to test the local 
loop without the assistance of another tester in a dis­
tant office. The ABA TS remote test procedures are 
given in Section 314-901-531.• 

3.07 Caution: Operating the 831A DAS TEST 
switch interrupts customer service. 

Ensure that this switch is operated only in 
conjunction with authorized maintenance 
testing. No action is required at the 831A DAS area 
for the customer station or the DSU loopback tests. 
The 831A DAS loopback requires that the TEST 
switch on the 831A DAS be operated (depressed). 
Release the TEST switch at the conclusion of the test. 
The indicator in the TEST switch will be orange when 
the switch is operated (looped back) or black when 
the switch is released (normal operation). 

TRANSMISSION TESTS 

3.08 Caution: Inserting plugs into tbe 
TRANS and REC TST jacks interrupt 

customer service. These jacks are to be used 
only in conjunction with authorized mainte­
nance. To isolate troubles within the link between 
the customer station and the DDS hub office, trans-
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mission test;;; are normally !Jerfc•rmecl fron~ tb: yri­
\ct:r line STC. Jack access to th!s link is o.1f:o f•I'O\'id~·d 
b.v the TRANS and REC TST jacks un the 82~-type 
D:\S. These are tc·rminatii,g jacks and rt:qt, it• t:it: 

use uf 600-ohrn test equipment. Thl 3:2fJ-t~·pe DAS at 
the customer station may bt' remotely looped hack 
when testing from the 829-tyye DAS at the hutJ office 
by transmitting a 2713-Hz tone toward the station 
from the TRANS TST jack for 5 seconds. Rele::tse of 
the DAS 829-type loopback is accomplished by again 
applying the 2713-Hz tone for 5 seconds. The required 
tone may be obtained from a 406A (or equivalent) 
tone generator. 

DATA SET/DAS INTERFACE TEST 

3.09 The test of the interface between the hub of-
fice data set and 831A DAS rna~· be performed 

using either the 914C DTS (paragraph 3.10) or the 901 
DTS interface test adapter and the KS-16979 YOM 
(paragraph 3.11 ). 

3.10 914C DTS Procedure: Perform the 914C 
DTS procedure as follows: 

(a) Prepare the test setup as shown in Fig. 3. 

(b) At the 914C DTS, operate the POWER switch. 

Requirement: The POWER lamp illumi­
nates. 

(c) Request the DDS STC to arrange for near-end 
loopback test with loopback at the customer 

station and send mux out-of-sync code. 

Requirement: Indicator DS2 on the 914C 
DTS is illuminated and indicators DS1 and DS3 
are not illuminated. If indications are not cor­
rect, see paragraph 3.12 for probable causes of 
trouble. 

(d) Request the STC to send a 511-bit random 
word. 

Requirement: Indicators DSl, DS2 (data 
sets 208A and 209A ). and DS3 on the 914C DTS 
are illuminated. 

(e) Request the STC to terminate the loopback 
test. 
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DATA SET DAS 831A 
SYSTEM SPARE 

CUSTOMER P2 
INTERFACE 

'lEMOVED FROM 
P2 ON DAS 831A 

914C 
CORD 

A B 

914C DTS 

314C DTS MATRIX PROGRAM 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 2324 25 STG 

• 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GRC GRO 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 so so 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 RD RD 

I 

I OS 

052 

52 

053 

TP I 

TP2 

53 

054 

DS5 

54 

SCT 

55 

SCR 

056 

56 

057 

DSB 

57 

0 0 0 0 

0 0 0. 

0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 - --

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 c 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

oj• o 0 0 010 0 

0 0 0 0 0 0 0 0 

0 0 0 • 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

~10 0 
0 0 0 0 0 

0 0 0 0 0 0 0 0 

oio 0 0 0 0 0 0 

o!o 0 0 0 0 0 0 
I 

010 
I 

0 0 0 0 0 0 

o!o 0 0~-#~ -~ 
010 0 0 0 0 0 0 

o~o o 0 0 010 0 
o:o 0 0 0 0 0 0 

o_l c 0 c 0 oic 0 

" 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 c oJc 
c 0 " 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

-- " " . . ~ ?4 . ~ s' v 

51 

OSI 

052 

52 

053 

TPI 

TP2 

53 

054 

055 

54 

5CT 

55 

5CR 

056 

56 

057 

058 

S! 

914C DTS SWITCH SETTINGS 

SWITCH 

INTERFACE MODE 
TEST SET MODE 
INTERFACE SELECTORS 

INDICATOR LIGHTS 

OSI RS TO DATA SET 
OS2 DSR TO DAS 831A 
OS3 COO TO DAS 831A 

SETTING 

VOLTAGE 
SER 
DEPRESSED 

Fig. 3-Setup for Data Set/DAS Interface Test Using 914C DTS 

(f) Release thr POWER switch, disconnect thr 
914C DTS, and restore the s~·~tem to the nor­

mal configuration. 

3.11 901 DTS Interface Test Adapter Proce­
dure: Perform the 901 DTS interface test 

adapter procf'dure as follows: 

(a l Prepare the test setup as shown m Fig. 4. 
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(b 1 Request the DDS STC to arrange for a near­
end loopback test with the loopback at thP cus­

tomer station and send mux out-of-sync code. 

(c) t:sing the VOM, measure the voltage from ter­
minal 1 to terminals 4, 6 (data sets 208A ancl 

209A only), and 8 of the interface test adapter. 

Requirement: Voltage on terminal 6 is 
greater than +3 volts and the voltage on termi-



~ I SYSTEM SPAR£ 

I CUSTOMER 
I INTERFACE 

REMOVED FROM 
P2 ON DAS 831A 

901 DTS 
I NTERFAC£ TEST 
ADAPTER 

DAS 831A 

P2 

ALL CAPTIVE 
SHORTING CLIPS IN 
SHORTING POSITION 

Fig. 4-Setup for Data Set/DAS Interface Test Using In­

terface Test Adapter 

nals 4 and 8 is less (more negative) than -3 
volts. 

(d) Request the STC to send a 511-bit random 
word. 

(e) Using the VOM, measure voltage from termi­
nal 1 to terminals 4, 6 (data sets 208A and 

209A only), and 8 of the interface test adapter. 

Requirement: Voltage on terminals 4, 6, 
and 8 is greater than +3 volts. If voltage is not 

ISS 3, SECTION 314-919-500 

correct, see paragraph ;3.12 for probable causes 
of trouble. 

(fl Request the STC to terminate the loophack 
test. 

(g) Disconnect the interface test ada11ter and re­
store the system to the normal configuration. 

3.12 Probable Causes of Trouble: The proba-
ble causes of failure to meet the requirements 

in the data set/DAS interface test are given in Table 
A. If the trouble involves the request-to-send (RS) 
signal, further trouble isolation may be accomplished 
by performing the DSU/DAS interface test and, if 
required, the DSU local test. See Section 595-200-500 
for further information regarding the DSC local test. 

DSU/DAS INTERFACE TEST 

3.13 The DSU/DAS interface test may be per­
formed using either the 914C DTS (paragraph 

3.14) or the 901 DTS interface test adapter and KS-
16979 VOM (paragraph 3.15). 

3.14 914C DTS Procedure: Perform the 914C 
DTS procedure as follows: 

(a) Prepare the test setup as shown in Fig. 5. 

(b) At the 914C DTS, operate the POWER switch. 

TABLE A 

DATA SET/DAS INTERFACE TEST - TROUBLE INDICATIONS 

TROUBLE INDICATION 
FUNCTION PROBABLE CAUSE 

914C DTS 
901 INTERFACE 
TEST ADAPTER 

Request to send 
DSU, interface wiring 

DSI Terminal 4 between DSU and DAS 
to data set 831A, DAS 831A 

Data set ready 
Data set, interface 

from data set 
DS2 Terminal 6 

(208A- and 209A- wiring between data 

types only) 
set and DAS 831A 

Carrier on delayed Data set, interface 
DS3 Terminal 8 wiring between data 

from data set set and DAS 831A 
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GRO 

so 
RO 

I 

DSU DAS 831A 
SYSTEM SPARE 

CUSTOMER PI 
INTERfACE 

REMOVED fROM 
PI ON 

914C 
CORD 

A B 

914C DTS 

914C DTS MATRIX PROGRAM 

1 2 3 4 5 6 7 8 9 10 II 12 13 14 !5 16 17 18 19 20 21 22 23 24 25 STG 

• 0 0 0 0 0 • 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 

0 

0 
0 

0 

GRO 

so 
RO 

Sl 

I 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OS ~~ 

0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 052 052 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52 52 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~3 ~3 
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Fig. 5-Setup for DSU/DAS Interface Test Using 914C DTS 

Requirement: The POWER lamp illumi­
nates. 

switched carrier option. If indications are not 
correct, see paragraph 3.16 for probable causes 
of trouble. 

1 c) Request the DDS STC to arrange for a near­
end lonpback trst with loophcc; k at the cus­

tomer station and senrl mux out-of-s~·nc eode. 

Requirement 1: Indicators DS1 and DS2 
on the ~ll4C DTS are extinguishe,: if the data set 
at the station location i~ t-qt<i}l!Jed with tht-
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Requirement 2: Indicator DSl on tht 914(' 
DTS is illuminated and indicator DS2 i:; extin­
guished if the data set at the station location is 
equipped with the continuous carrier option. 
If indications are not correct, see paragraph 
3.16 for probable causes of trouble. 



(d) Request the STC to send a 511-bit random 
word. 

Requirement: Indicators DSl and DS2 on 
the 914C DTS illuminate. If indications are not 
correct, see paragraph 3.16 for probable causes 
of trouble. 

(e) Request the STC to terminate the loopback 
test. 

(f) Release the POWER switch, disconnect 914C, 
and restore the system to the normal configu­

ration. 

3.15 901 DTS Interface Test Adapter Proce­
dure: Perform the 901 DTS interface test 

adapter procedure as follows: 

(a) Prepare the test setup as shown in Fig. 6. 

DSU 

CUSTOMER 
INTERfACE 

REMOVED fROM 
PI ON DAS 831A 

SYSTEM SPARE 

901 DTS 
INTERfACE TEST 
ADAPTER 

OAS 831A 

PI 

ALL CAPTIVE 
SHORTING CLIPS IN 
SHORTING POSITION 

Fig. 6-Setup for DSU/DAS Interface Test Using Interface 
Test Adapter 

(b) Request the DDS STC to arrange for near-end 
loopback test with loopback at the customer 

station and send mux out-of-sync code. 

(c) Using the VOM, measure voltage from termi­
nal! to terminals 4 and 6 of the interface test 

adapter. 

Requirement 1: Voltage on terminals 4 and 
6 is less (more negative) than -3 volts if the 
data set at the station location is equipped with 
the switched carrier option. If voltage reading 

ISS 3, SECTION 314-919-500 

is not correct, see paragraph 3.16 for probable 
causes of trouble. 

Requirement 2: Voltage on terminal 4 is 
greater than +3 volts and on terminal 6 is less 
(more negative) than -3 volts if the data set at 
the station location is equipped with the con­
tinuous carrier option. If voltage reading is not 
correct, see paragraph 3.16 for probable causes 
of trouble. 

(d) Request the STC to send a 511-bit random 
word. 

(e) Using the VOM, measure voltage from termi­
nal! to terminals 4 and 6 of the interface test 

adapter. 

Requirement: Voltage on terminals 4 and 6 
is greater than +3 volts. If voltage is not correct, 
see paragraph 3.16 for probable causes of trou­
ble. 

(f) Request the STC to terminate the loopback 
test. 

(g) Disconnect the interface test adapter and re­
store the system to the normal configuration. 

3.16 Probable Causes of Trouble: The proba-
ble causes of failure to meet the requirements 

in the DSU/DAS interface test are given in Table B. 
In case of a trouble involving the data set ready 
(DSR) signal, further trouble isolation may be ac­
complished by performing the DSU local test in Sec­
tion 595-200-500. 

TIMING PHASE TEST 

3. 17 The timing phase test requires the use of two 
914C DTSs, two 901 DTS interface test adapt­

ers, or one of each. In addition, a dual trace oscillo­
scope such as Tektronix type 422, or equivalent, is 
required. 

Note: This test should only be performed 
when the reported trouble involves periodic 
burst of errors and the trouble cannot be iso­
lated using loopback and interface tests. The 
entire off-net extension portion of the channel 
being tested must be installed and operating 
before this test can be performed. 
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TABLE B 

DSU/DAS INTERFACE TEST - TROUBLE INDICATIONS 

TROUBLE INDICATION 
FUNCTION PROBABLE CAUSE 

914C DTS 
901 INTERFACE 

TEST ADAPTER 

DS1 Terminal 4 
Request to send 

DAS 831A 
to DSU 

DS2 Terminal 6 
Data set ready DSU, interface wiring 
from DSU 

3. 18 Perform the test as follows: 

(a 1 Prepare the test setup as shown in Fig. I. 

ihJ Connect INPlJT 1 of the oscilloscope to termi­
nal 15 and ground to terminal 1 of the inter­

face test adapter or 914C DTS connected between 
the S31A DAS and the DSU. 

! c) Connect I~PUT 2 of the oscilloscope to termi­
nal 17 of the interface test adapter or 914C 

DTS connected between the 831A DAS and the 
data set. 

(d) Set the controls on the oscilloscope as given in 
Table C. 

Note: For detailed operating instructions of 
the Tektronix 422 oscilloscope (or equivalent), 
refer to the manufacturer's instruction book. 

(e) Request the STC to transmit the repeated all 
ls code toward the off-net extension under 

test. 

(fl Set the osci!J(,scope power S\\·itch to 0::\ and 
adjust the oscilloscope for a presentation simi­

br 1,, that :-hU\\·n i:1 Fig. f' 

1 g 1 Obser\'e thr drift of the pulses on thl· ]0\H'r 

tracp with respect to the pulses on the upper 
trace. 

Requirement: 1\o drift is observed. Howev­
er, some jitter may be present and is considered 
normal. 
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from DSlJ 

Note: If the above requirement is not met, 
request that the data set at the customer loca­
tion be checked to verify that an M23B cord is 
present and connected. If the M23B cord is con­
nected, request that the analog portioL of the 
off-net extension be checked b~· the priYatc line 
STC. 

DAS 829-TYPE LOCAL TEST 

3.19 The local test of the 829-type DAS is per­
formed using a TTS-4B transmission test set 

and a 171 C adapter. 

3.20 The local test for a 829-type DAS installed in 
a 46Dl data mounting is given below. 

(a) Remove the 829-type DAS to be tested from 
the 46Dl data mounting and install the 171 C 

adapter in the position previously held by the 829-
type DAS. 

(b) Insert the 829-type DAS to be tested into the 
end of the 171C adapter. 

(c) Arrange the strapping plugs on tht' 171(' 

adapter terminals T, R, Tl. and H1 tc, m<H.f' 

connection between the top and bottom left j;,,·:_-..: 

!Fig. 9\. 

(dJ Apply pov:er to the TTS-4B. and :d:o·.- :t to 

warm up and stabilize. Then cali11rate LL':n;.: 
instructions printed on the instrument cast·. 

( e J Set the controls on the TTS-4B as fullows: 

• SEND FREQ to 1000 Hz 



TO 
ANALOG 
LOOP 

TO 
ANALOG 
LOOP 

OAS 
829 

DATA SET 

CUSTOMER 
INTERfACE 

REMOVED fROM 
P2 ON DAS 831A 

914C 
CORD 

SYSTEM 

914C DTS 

CAS 831 A 

P2 PI 

B B 
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SYSTEM 

914C DTS 

osu 

CUSTOMER 
INTERfACE 

REMOVED fROM 
831A 

INTERfACE 

TO 
ocu 

ALL 914C DTS INTERfACE 
SELECTOR SWITCHES 
DEPRESSED AND MATRIX 
PROGRAM PINS REMOVED 

SETUP USING 914C DTS 

OAS 
829 

DATA SET 

CUSTOMER 
INTERfACE 

REMOVED fROM 
P2 ON DAS 831A 

INTERfACE 

SYSTEM 

ADAPTER CORD 
.---'-----'---1...-, 

901 DTS 
INTERFACE 
TEST ADAPTER 

P2 

DAS 831A 

PI 

901 DTS 
INTERFACE 
TEST ADAPTER 

SYSTEM 
DSU 

CUSTOMER 
INTERfACE 

REMOVED fROM 
PI ON DAS 831A 

TO 
ocu 

ALL CAPTIVE SHORTING 
CLIPS IN SHORTING 
POSITION 

SETUP USING INTERFACE TEST ADAPTER 

Fig. 7 -Setup for Timing Phase Test 

• SEND LEVEL to -40 

• SEND IMP to 600Q 

• FUNCTION to SEND + TALK + REC 

• REC IMP to 60011. 

(f) Verify that the 829-type DAS options are in­
stalled as specified on the service order or cir­

cuit layout record card (CLRC). 

(g) At the faceplate of the 829-type DAS under 
test, insert one end of the 3P6A cord into the 
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L. 

TABLE C 

CONTROL SETTINGS FOR OSCILLOSCOPE 

CONTROL POSITION 

TRIGGERI~G source CH 1 

Tl{IGGERING C'oupling AC 

TRIGGERIKG SLOPE Positive going 

TIUGGERI~G LE\'EL AUTO 

\-ert ical mode ALT 

Input coupling (both channels) AC 

HEI · TST jack and insert the other end into the 
TRA:\S TST jack. 

i 

1 h 1 l'sing a 2W6A cord, connect the TTS-4B 
SEND 310 jack to the strapping plugs at ter­

minals T and Ron the 171C adapter (Fig. 9L 

(il lJsing a 2W6A cord, connect the TTS-4B REC 
310 jack to the strapping plugs at terminals T1 

and R1 on the 171C adapter (Fig. 9). 

SERIAL CLOCK TRANSMITTER (SCT) FROM DSU 
__.., ~PULSE PERIOD I 

I 
II 

1,_ ~ ,.... - ,.... ,.. ,.. ,..1 

., n n , n -, n n -

I I I I I I I T 

' 1\ 
\ 

SERIAL CLOCK RECEIVER (SCR) FROM OS 

Fig. 8-Timing Phase Test-Oscilloscope Presentation 
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(j! Adjust the SEND LEVEL on the TTS-4B to 
obtain a REC LEVEL reading of between -16 

and -25 dB. 

(k) Observe and record the new SE:\D LEVEL. 

(!) Use the following formula to calculate and ver­
ify the SEND LEVEL: 

SEND LEVEL= (+RECl or (-GAE\1 + 

TRANS + I~SERTIO:.'\ 
LOSS + REC LEVEL 

The value of the SEND LEVEL is a sum of the 
following: 

• REC LEVEL-reading between -Hi and -2;) 
dBm on the TTS-4B meter. 

• INSERTION LOSS-loss due to slope equal­
ization eircuitry and hazardous protection 
circuitry. These values are shO\m in Table D. 

• REC-loss of the REC attenuator loeated on 
the attenuator pad in the 829A-Ll DAS. 

• GAIN-gain of the amplifier in the reeeiver 
path (829B-L1 DAS or 829C-L1 DAS 1 mea­
sured between the REC IN and REC TST 
jacks. It is considered to be a negative loss. 

'(}-0-
'(}-0-
"(}-0 -
n~ 0 

STRAPPING PLUG 

TO TTS-48 SEND 
310 JACK 

TD TTS-48 REC 
310 JACK 

Fig. 9-171 C Adapter- Test Connections 
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• TRANS-loss of the TRANS attenuator lo­
cated on the attenuator pad in the 829-type 
DAS. 

Requirement: The SEND LEVEL recorded 
in (k) equals the calculated SEND LEVEL. An 
example of the use of the formula for calculat­
ing the SEND LEVEL is as follows: 

• An 829B-L1 DAS with a 600-ohm option is 
tested for purposes of this example. Gain 
control R28 is adjusted to -5 dB between the 
REC IN and REC TST jacks in the receive 
path. 

TABLED 

INSERTION LOSS - 600-0HM TERMINATIONS 

DAS 829-TYPE OPTION INSERTION LOSS (DB) 

829A-L1 600 1.8 
829A-L1 1200 2.6 

829B-L1 150 4.8 
829B-L1 600 1.0 
829B-L1 1200 2.2 

829C-L1 359A 9.0 to 12.0* 
829C-L1 359K 7.7 to 10.7* 

*Loss is dependent on equalizer strap options. 

Note: The gain control adjustment is made 
during installation of the 829B-L1 DAS and the 
829C-L1 DAS. It is described in Section 314-919-
200 entitled Subrate Off-Net Extension Ar­
rangement, Installation and Connections, Digi­
tal Data System. 
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• The TRANS pad in the 829-type DAS is ad­
justed for a loss of 3 dB (viewed numbers of 
1.0 and 2.0 appear on the TRANS pad). For 
this example, the value of the REC LEVEL, 
INSERTION LOSS, GAIN, TRANS, and 
SEND LEVEL is as follows: 

REC LEVEL = -19.0 dBm (reading on TTS-
4B) 

INSERTION LOSS= 1.0 dB (from Table D) 

GAIN = 5.0 dB gain as adjusted by R28 and 
receive level gain strap 

TRANS= 3.0 dB (adjusted on TRANS pad) 

SEND LEVEL= -(-5 dB)+ 3.0 dB+ 1.0 dB 
+ (-19 dBm) = -10.0 dBm 

-10.0 dBm would be expected value for the 
SEND LEVEL reading on the TTS-4B. 

(m) If all test requirements are met, the local test 
is complete. 

(n) Disconnect all accessory test leads between 
the 171C adapter and the TTS-4B. 

(o) Remove the 829-type DAS from the 171C 
adapter; remove the adapter from the 46D1 

data mounting; and install the 829-type DAS into 
the slot in the 46D1 data mounting vacated by the 
adapter. 
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