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1. GENERAL .. 
1.01 This section is reissued·,to revise the-in-

struction for equipment made compatible 
with the Bl Data Trunkillg System. 'The title 
of the section has been reVised to indieaf.e a ref­
erence ~ the use of tJPs eq¢pm~t fo:r Wi4e 
A.rea :Pata.. Senjce .(WADS) :~ S~on Ar­
rlmgement A. The initial~· •PPli~~9ii- of. ~ 
equipment was in association with Develop­
mental Line Switched Teletypewriter Service 
(DLST'J'S). Since tl1ia. xeissue, covers a gener,~!. 
revision, 'the' arroWs' ori\inalilt -~ed t;o AJ.drea;te 
changes have been omitted~'',,~ {' ' · '· 

1.02 The tests covered are: 

A. ln-Servkf X~t.!U IAgic: This test checks 
the relay logic of the signaling converter 

by setting up a call through the swi:fcbing '• 
office. 

B. 43A1 Channel Terminal Line-Up: This 
test checks the alignment and operation 

1.03 Lettered Steps:- Aletter a, b, c, etc, added 
to a step number in Part 3 of this section 

indiCateS an action wllich may or may'not':be 
rectUiredrdepending on local"conditions.•The con­
dition under which:-alettered •tep~ or a series of 
lettered steps should be made is given in the 
~CTION-_eolumu; ~d :all s. goy~d ·by tlte 
~ ~nW:~n are,!slesiJ.nate4 .bY ~e; same let­
ter within a test. ·Where a condition does uot 
apply, all steps designated by that letter should 
b~_omi~ •. 

2. APPARATUS 

Test A 

2.01 
~ i. If _-;,·. 

305A plug (tip-tip with common sleeve 
and monitori.ag pins). 

· 2~02~ lOliG hand test set equipped with a 
2W41A cQrd_,as~~Ql¥ .. cQnsisting of a 

. W~G~ cprd, 47tJ4
1 

<P913ri~d) ,t8;et,_ :sGOA and 
· 360B tOOls (sprmg'chu~itS).' · · ·: · ' 

of the 43Al channel terminal in the signaling ' r~ts A Th..Ou9h E 
converter. · ';' 

C. Teat of Transmission Path: This test 
checks the transmission path during the 

dialing interval, including the adjustment of 
the VS amplifier gain, and also checks the 
transmission path during the transmission 
mode. 

D. Test of Timer8t'llhis test·checks the tim­
mg interval of the timers in the signaling 

converter. 

E. Out-of-Service Test of Logic: This test 
checks-the relay logic of a Signali!l.gi con­

verter which is out -o.f service. · · 

2.03 165C dummy plug. 

· 2.64 3281)· plug {tei"JI!htatibn type: tip-tip with 
600 olmis).'~ · ·· 

2.05 Blocltfug .. and:,,: ~ulating , fool~, as re­
. "'· quired'- .use tools and apply, as eovered in 

Section 069-020-801. 
··.i; 

Test B 

~-.~ ;_ l,lA atteouator. 

2~w: AG voltmeilel\ Hewi~Pacxard 400 type 
or KS-16979 Ll (Triplett SlOW). 
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2.08 Testing cord, W1N cord, 10 feet long, 
equipped with one 278A plug (pin type) 

and one test clip. 

Tests 8 and C 

Tests B Through E 

2.15 DC voltmeter, KS-16979 L1 (Triplett 
. • ·. , , ~10W),Qr equivalent. 

·~, ;' :.. .... -_.' /i >-''"" 

:T~t,R -~ . Y, 

2.09 21A transmission measuring set (TMS). · .' ::-~.16 J2475SA timing test set. 
}'_,, 

Tests 8 Through D 

2.10 2AB auxiliary transmisSion' ~t'~~~ 

f ·;. ' 
2..12_· . 72A frequ~y .rn~ .. (If ·21A -:TMS is 

-Used a8 ao .. tone.!source, ~ts .freqp.eney m-tlSt 
be adjusted~·usirlg a-··frequency .counter;) · -1· 

..... .:. . -~ 

2.13 - Pate"hing- eo'td, P3J 'eora, ---6· feet 'l~ng; 
. - equipPed-with '241]!1~g (ti~tipF(3P1'4A 

cGrcl); .· :r. ,,~': .•.. ~>~ ··,_ : .. :·,. i'_::, . : , 

2.14 Testing cord, S3F cord, 6 feel. long; 
equipped with 241 plug (tip-tip) and 

spade tips (8W2A cord). ": -~.·, 

3. "'ETHOD 
STEP 

2.1~ :'l,'~ti,ng; _cord, W8M cord, 6 feet long, 
equipped with one 810 plug (tip-ring­

s1eevef 'and >tiire~' 860 tools (spring chucks) 
(SW4A cord). 

Tests D and E 

2.1• 865·tool (spring clip) .. 

2.19 4.i9A .to;;l· '(-~lip· f~r ~st e~~tion to 
.•. , . sp~gs. of ~la;ys}.. . 

2.20 . ~~g cord, 8ts cord, 6. feet long, 
. ·eqUipped_ With ·two 360A tools· ·(s~~ng 

Chuck&} <1Wt~A coro):' · · · _ -
..,: . ~-- ":r· -~ -·~ .} 

Test a<- · , ·h -. 

1"" ' . ,···.·. . . ' . . . •\' 
2.21 ·. Volt-obiWneter, :KS-16979 L1 ('rripletj; 
· · -·SlOW")', ·or eqtllval~f ·, 

... ; 

' \._ J 

... '/"'/·:~·-· ' . ·._ ') 

_ :,;; . , , ~:· ln-S.,ice T~t"4d ..:,.~ .; ··._, 

2 

4 

ti· 

6 

7 

8 

·'·:At. ··-~-eo verier.:- <-

. 'In8~ 328D·: (~~na~o~) plug tnto·' T-R 
SUBjacks. ·•··<•-· .. ,, .. , .. (· : 

Insert 805A (tip-tip wJ~h -~p~on,J!Neve 
and monitoring pins) plug into LINE T, 
CONV T' jac~at.;·~--· ·:' • ·· - · • 

Po~t J9~1~ ,,andt ~t ~~ 1;Q 805~ plug, 
operate to TALK posi~~~ · . , . _ · ·;_ 

Block nonoperated ABA rel~y., . 
· -~n , . 1. , , • • • ~t f : · · :- --~ ; ~, ... ~ ~ 

-·Open~te .manually-•RS Felay· •momentarily. 

Block nonoperated RS ~l~y. ,; 
Dial master test frame, WADS 2-way sub­
scriber transmission; test (ST11) linet· 

R~Jn.QVe bl~:Q.g_t9ol;froJll AB~. relay. 

'•'.,. i. 

: . .i' 

'!' 

. ,, .,.·. ' i, . 

· S, SR, CT rd&P9JJerate ••.. 
· • All· other -wire;wring.relays relea~. 

··- -·Witltin·&boutiS ~on<ls after dialing, ABA, 
TS, TSA relay~'oPerate. 

( 

( 



( 

( 

STEP 

9a 

10 

11 

12 

13 

14 

15 

ACTION 

If requirement of Step 8 is not met­
Listen with handset to nature of difficulty. 
(that is, reorder, busy, etc). 

Repeat Steps 4 through 8. 

Block operated RS relay. 

· ·Relnove blocking tool 'from RS relay. 

Repeat Steps 4 through 8. 

Insert 1G5C dummy plug into LINE R 
jack. 

Block operated RS relay. 

16 At signaling converter-
Remove all plugs, blocking tools, discon­
nect 1011G hand test set. 

ISS 3, HCTION 17.9-12.1 .. 1•· 

.,~,, l }.VERIFICATION 

CT, S, TS, TSA, SR relays release; 

AB, S, CT, TS,~SR, ABA rel~fS release. 

TSA relay releases. 

8. 43A1 Channel Terminal Line-Up 

1 At 2AB auxiliary transmission test set­
Operate DIAL SLV key to normal, TEST 
switch to REC 900, 2DB PAD to OUT. 

2a 

3 

4 

5 

If 72A frequency meter is provided­
Calibrate in accordance with standard pro­
cedures. (Recalibrate every 30 minutes 
while in use.) 

At DC voltmeter-
Operate switch to lowest de scale including 
20 volts. 

At signaling converter-
Insert positive cord of voltmeter into F+ 
terminal, negative cord into F- terminal, 
adjust F1L ADJ potentiometer for 20-volt 
reading. 

Insert 165C (dummy) plugs into T-R 
LINE jacks. 

6 Insert 328D (termination) plug into T-R 
SUB jacks. 

7 Operate SEND to LM, REC to H +, OSC 
to ON on 43A1 channel terminal. 

8 

9 

10 

Block nonoperated RS, ABA, TS, TSA, S 
relays. 

Block operated CT relay. 

At signaling converter-
Connect· MEA,S jacks of 2AB test set to 
T-R CONV jacks, using 3P14A cord. 

Voltmeter reads between 19.5 and 20.0 
volts. . .. 

CT, SR relays operated. 
All other wire-spring· relays released. 

Pap 3 



STEP 

lla 

12a 

j;io,:·L ' ~ilcnoN 

If 72A frequency meter is provided­
Operate CAL-1\IEAS-SEARCH switch th; 
1\IEAS. 

Connect 600-ohm IN jacks to TMS termi­
nal~J o~ 2Al3.i Wf¢ set, u~ing 3W~ cord. 

13a Adjust OSC potentiometer of 43A1 chan­
nel terminal to obtain 2090 cps. 

14a r .At tJ!p.aljng :converter- . 
' · · Block"nonoperatecl CT relay. 

15 

16b 

17b 

Block operated CT relay. 

If 166Al station test set is provided -
Connect GRD jack of 166A1 station test 
set to ground terminal on bay, using WiN 
cord. 

Connect originating 48-volt jack of: 166A1 
station test set to 48-volt terminal on bay, 
using second WlN cord. 

18 At 21A TMS-
Operate DET INPUT switch to 0 db on 
white scale. 

19 Connect DET IN jacks to TMS terminals 
of 2AB test set, using 3W2A cord. 

20 At signaling converter-
Connect MEAS jacks of 2AB test set to 
T-R CONV jacks, using 3P14A cord. 

Adjust SEND LEV-potentiometer on 43Al 
channel terminal to obtain reading of -~8 
db on 21A TMS. 

22 At 21A TMS-
Remove plug from DET IN jacks, insert 
into OUT jacks of 5A attenuator. 

23 At 5A attenuator­
Operate 5-, 3-db keys. 

24 At 166Al station test set-
Connect FREQ STD OUT jacks to IN 
jacks of 5A attenuator. 

25 Operate FREQ STD switch to 2090 cps, 
40DB PAD to OUT. 

\- i. 

26 .• t.AQ vo~tmeter~ . 
Operate switch to l~volt Ad' scale. 

27 Connect voltmeter test leads to OUT T-R · 
terminals of 5A attenuator. 

( 
-. i. ~· ' ... 

. .·.' 

'!. ( 

72A frequency }Deter ~eads 2.0~9 cps. 

. ' 

724 frequency ~eter :reaps 2160. ;+ 1 cps. 

( 

:Meter needl~ swings· slowly. 
.,,. . J .< ' 
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STEP 

28 

29 

""•ACTION 

Adjust OSC potentiometer on 48A1 chan­
nel terminal to obtain desired reading. 

Remove patch cord from 2AB test set TMS 
jacks. 

SO Patch 2AB test set to 21A TMS. 

81 Operate DET INPUT switch to -10 db. 

82 Adjust SEND LEV potentiometer of 43Al 
channel terminal to obtain reading of 
-17.5 db. 

83 At signaling converter-
Remove blocking tools from relays. 

84 Operate OSC switch of 43A1 channel ter­
minal to OFF. 

85 Remove volbneter test leads. 

86b If 166Al station test set is provided­
Operate FREQ STD switch to 1140 cps. 

37a If 72A frequency meter is provided­
Patch OSC OUT to DET IN of 21A TMS. 
Adjust OSC OUT potentiometer to obtain 
reading of +0.2 db on 21A TMS, at fre­
quency of 1140 cps. 

88 Patch either FREQ. STD jacks of 166A1 
test set or 72A frequency meter OSC OUT 
to 5A attenuator input. 

89 At 5A attenuator­
Operate 10-db key. 

40 Patch output of 5A attenuator to TMS 
jacks of 2AB test set (:MEAS jacks 
patched to T-R CONV jacks). 

41 At AC volbneter-
Operate switch to smallest ac voltage seale 
including 7 volts. 

42 At signaling eon"Verter-

43 

Connect negative test lead to G jack of 
43A1 channel terminal, positive test lead 
to 43A1 channel terminal A2 jack. 

Adjust REC GAIN potentiometer on 43A1 
channel terminal to obtain cor,rect reading. 

44 Remove volbneter test leads. 

ISS 3, SECTION 179-721-501 

VERIFICADON 

Meter needle swings back and forth less 
than once per 8eeond. 

21A TMS readS -17.5 db. 

II using ICS·ltl979, Ll­
Meter reads 5.6 volts. 
If UIJing Ber.olett-Patkartl 40fJ f'11pe­
Meter reads 5.9 "Volts. 

·-- s 



SECTION 1~-1211-501 · r:i 

STEP 

45 

46 

47 

48 

49 

50 

•, ·~:" , !OACTION 

AtDCvoltmeter-. .. 
Operate switch to lowest .ran.geUneluding . · 
80volts de. 

Connect positive lead to LP jack of 43Al 
channel terminal, negative lead to ground. 

Adjust LP CUR potentiometer on 43Al 
channel terminal to give 80-volt. reading •. ~ 

Remove vol~eter ~st 1~. 

At signaling converter-
Remove all connections to 2AB test set, 
72A frequency meter, or 166Al station test 
set, blocking tools, plugs. 

Adjut REC BIAS screw of 43Al channel 
terminal to midrange position. 

. ' _.:.. ~,. ' 

_:L 

Voltmeter~ so volts. 

,, 

C. Te$1 of Transmission Path 

1 Insert 165C (dummy) plusrs into T-R 
LINE jacks. 

2 Insert 328D (termination) plug into T-R 
SUB jacks. 

3 

4 

5a 

At signaling converter- .·. 
Operate OSC switch of 43Al channel ter-
minal to OFF. 

BlocJ[ nonoperated RS, TS, ABA relay&; 

If 72A frequency meter is provided­
Pa,tch OSC OUT to DET IN of 21A TMS. 
Adjust frequency to 852 cps, and OSC 
OUT to give a reading of +0.2 db on 21A 
TMS. 

6b If 166Al test set is provided -
Operate FREQ STD switch to 852. 

7 Connect OSC OUT of 72A frequency meter 
or FREQ STD jacks of 166Al test set to 
TMS terminals of 2AB test set, using 
3W2A cord. 

8 At signaling converter­
Block operated CT relay. 

9 Connect T'-R' CONV jacks to DET IN 
jacks of 21A TMS, using 3P14A cord. 

~ t . 

10 Connect T-R CONV jacks to M~AS jack 
o,f 2.4» lest set, usjngBP14A cord. 

11 Adjust VS amplifier in signaling conv.erter 
to obtain reading of +0.7 db. 

•• < 

CT, S, SR relays only w~:-Spring relays 
ope~te<l. ·· 

21A TMS reads 0 .. 7 db. 

( 

( 



( 

( 

STEP 

12 

ACTION 

At 72A frequency meter or 166A1 test 
set-
Operate FREQ dial to 1140 cps. 

ISS 3, SECTION 179-72J.aJ:1 

. 'VERIFICATION 

13 Operate 21A TMS DET INPUT switch . Reading less than -30 dbm~ 

14 

15 

until reading is obtained. 

Operate 21A TMS DET INPUT switch to 
0 db on white seale. 

At signaling converter-
Block operated ABA, TS relays. 

16 At signaling converter-
Remove all connections to 21A TMS, 72A 
frequency meter, or 166Al test set, 2AB 
test set, blocking tools, plugs. 

17 At signaling converter-
Operate OSC switch of 43Al channel ter­
minal to ON. 

At2lATMS-
M:eter reads between -0.5 and ."---1.0 db. 

D. Test of nmen 

1 At 2AB auxiliary transmission test set­
Operate DIAL-SLV key to normal, TEST 
switch to REC 900, 2DB PAD to OUT. 

2a If 72A frequency meter is provided- · 
Calibrate in accordance with standard pro­
cedures. (Reealibrate every 30 minutes 
while in use.) 

3 Insert 165C (dummy) plugs into T-R 
LINE jacks. 

4 Insert 328D (termination) plug into T-R 
SUB jacks. 

5 

6 

At timing test set-
Connect 48-volt jack to 48-volt jack on bay. 

Operate BAT ON key to ON, SEND MK 
key to BK, REC switch to OC GRD, MCF 
key to NORM, MIL SEC switch to 0-100. 

7 Calibrate timing test set for half seale ac­
cording to stan.dard procedures. 

8 Insert 419A (clip for test connection to 
springs of relays) tools into white, black, 
red leads of 3W 4A cord. 

9 Insert (tip-ring-sleeve) plug end of 3W4A 
cord into TSTl jack. 
Caution: In Steps 10 through lB, eare 
mll8t be taken in IIUlking the COJUie(!tioJIB 

to avoid ah.orting. 

BAT lamp lights. 
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STEP 

10 

11 

12 

13 

14 

15 

;··,:: u· ··· ,,~;. :ACTION 

At signaling converter- , 
Connect red lead of 3W 4A cord to sleeve 
terminal of REC jack. 

Conn~~ bJMJt lead: of 8W~.eord tqr.j;j:p 
terminal of REC jack. 

Connect white lead of 3W 4A cord to 1.~ 
fixed contact of RS relay. 

Insert 365 tool (sp~g ~lip) in~ one end, 
41~~. ~~ intp ~~er e~d of 1 W~3A testing 
cord. 

Connect 12 make contact of RS relay . to 
ground terminal on bay, using 1W13A tel['~ 
ing cord. · 

Insert 165C dummy plug into REC jack. 

16a If 72A frequency meter is provided-_. 
Operate frequency dial of 72A frequency 
meter to 1140 cps. 

17a Adjust OSC OUT to approximately· mid­
range. 

18a Operate CAL-MEAS-SEARCH switch .tq 
MEAS. 

19a Connect OSC OUT jacks to TMS terminals 

20a 

2lb 

22b 

23b 

24 

of 2AB test set, using 3W2A cord. · 

At signaling converter-
Connect MEAS jacks of 2AB test set to 
T-R CONV jacks, using 3Pl4A cord. 

If 166Al station test set is provided -
Connect ground jack of station test set to 
ground, and originating -48 volt jack on 
station test set to -48 volt terminal on 
bay, using WlN cord. 

Operate 40 DB PAD to OUT, FREQ STD 
switch to 1140 cps. 

Connect FREQ STD OUT jacks to T-R 
CONV jacks of signaling converter, usmg 
3P14A cord. 

At timing test set-
Operate TST key to OPR, hold until meter 
is read. 

25c If requirement of Step 24 is not met­
Restrap C1 capacitor in signaling eqn ... 
verter to obtain desired reading. 

Page •~ 

Note: Increasing the capacity increas~ 
the time, while descreasing the capacity 
decreases the time. 

• , _.,_VERIFICAOON 

'.t 'j 

Meter reads bitween 60 and 65, ·that is, 120 
. and130ms. 

( 

( 

( 
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STEP 

26 

27 

28 

29 

30 

31d 

',· r~, ··AcnON 

Operate MIL SEC switch to 0-500. Recali­
brate timing test set for half seale accord.,·­
ing to standard procedures. 

Block operated S relay. 

Block nonoperated TS relay. 

Operate CT relay manually. 

At timing test set-
Operate TST key to OPR, hold until metee 
is read. 

If requirement of Step 30 is not met­
Restrap C1A capacitor in signaling con­
verter to obtain desired reading. 
Note: Increasing the capacity increases 
the time, while decreasing the •capacity de-'­
creases the time. 

32 Disconnect 2AB test set from T-R CONV 
jacks. 

33 At signaling converter-
Remove dummy plug, tools from REC 
jack, 12 make and fixed contacts of RS 
relay, and all relay blocking tools. 

34 At timing test set·-
Operate REC switch to 48-volt GRD, MIL 
SEC switch to o-500. 

35 Calibrate for full scale aecotding-to stand­
ard procedures. 

36 

37 

38 

39 

40 

41 

Caution: Care must be taken in connecting 
tool end of W~M cord to avoid shorting. 

At signaling converter-
Connect read lead of W3M cord to 1 fixed 
contact of ABA relay. ·- " 

Connect black lead of WSM cord to 1 break 
contact of ABA relay. 

Connect white lead of W3M cord to upper 
coil winding of TSA relay~ 

Block operated, RS'relay. 
~ . .. '"':' -;: 

Block operated ABA relay. 

At timing test set~ 
Operate TST key to OPR, hold until me~ 
is read. 

· '·-'~' ~ .i:VERIFICATION 

. CT;' S; SR. rei'ajs are only . wire-spring re-
lays operated. -- , 

Meter reads between 45"and 55, that is, 450 
'and550ms: 

: •, 

.. 

'i 

. , RS, -~A rela~ . only .~pring relays 
o · ·ra1!ed. · . . .· · · . · ' · · ~-·.; ,· ..... ,-,._:. ;- •; ' 

M~:r rea4S, _between 38 and 42, that is, 190 
~d ~oms.·· . -:• · ·· 



STEP 

42e If requirement of Step 41 is not met­
Restrap C2 capacitor in signaling converter 
to obtain desired reading. 
Note: Increasing the capacity increases 
the time, while decreasing the capacity de­
creases the time. After each reading, it will 
be ~ees~ to ~lease th~:: T.S relay by 
hand. · · 

f ~- ' 

.43 ~t~lj"\f~Y~--: . ,. 
Remove all tool conneeti~113,·lll~ tools, 
pi~ . . 

At timing test set-
Remove all cords from timing test set. 

45 Operate BAT to OFF position. 

·~ . - VERIFICAnON 

E. Out-of-Servl• 1est of Logic 

1 Insert 165C (dummy) plug into T-R LINE 
jaeks. 

2 Insert 828D (termination) plug into T-R 
SUB jacks. 

8 At volt-ohmmeter-

4 

5 

6 

7 

8 

9 

Operate switch to 150 volts on de scale. 

At signaling converter-
CODBeet volt-ohmmeter test leads to 10 
fixed contact of CT relay and ground. 

Block operated S, RS relays. 

At volt-ohmmeter-
Operate switch to X1 on ohm seale. 

At signaling converter­
Block operated CT relay. 

. . t. 

Remove blocking tool from CT relay. 

Remove blocking tool from S and . M 
relays. 

10 Remove volt-ohmmeter test leads. 

11 

12 

18 

;· ~) 

Operate manually RS relay momentarily. 

Block nonoperated RS relay. 

• ·tJiselt !65 ~~ into '6he end;. ·41fA tool into 
other end of 1 W18A testing-~brct': ' 

'Corinect··s· fixed':•eoiit&et ·of~RS· relay to 
ground terminal on bay,·using'lW18A test;; · 
ing cord. 

Meter reads 0 V:9lts. 

Meter reads 0 vol~~ 

Meter reads 0 ohms. 

Meter reads oo ohms. 

Meter reads 0 ehms. 

Meter reads oo ohms. 
: l;- . . • 

CT, S, SRrelay:s release. 

S, SR reb~~ ope~te. . 
All other ~-spring relays release. 

CT relay operates. 

( 

( 

( 
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( 

1 

STEP 

15 

16 

17 

18 

ACTION 

Remove test cord from 8 fixed contact of 
SR relay, connect to 10 fixed contact of 
CT relay. 

Insert 865 tool into one end, 419A tool into 
other end of second 1 W18A testing cord. 

Connect 8 fixed contact of SR relay to 
-48V terminal on bay, using second 
1 W18A testing cord. 

Block operated RS relay. 

19 Remove test cord from 10 fixed contact of 
CT relay to ground. 

20 Remove second test cord from 8 fixed eon­
tact of SR relay to -48 volts. 

21 Repeat Steps 11 through 17. 

22 

28 

Remove test leads from 8 fixed contact of 
SR relay to -48 volts, and from 10 fixed 
contact of CT relay to ground. 

Block operated RS relay. 

24 Remove all plugs, blocking tools. 

ISS 3, SECTION 179-721-501 

VERIFICATION 

AB, ABA, TS, TSA relays operate. 

AB, ABA, S, CT, TS, TSA, SR relays re­
lease.· 

AB, ABA, S, CT, TS, SR relays release. 

TSA relay releases. 
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