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GENERAL INFORMATION 

Description 

This aection provide■ information 
pertaining to equipment, setup, 
operation and minor trouble-shooting 
of the Electronic Lead Verification 
System (ELVS). The ELVS i■ deaigned 
to provide wire identification, wire 
search, short and open circuit 
verification in cable fabrication. 
Theae test set■ are to be uaed for 
continuity verification and circuit 
analysis in telephone central office 
bulk wiring operations. 

Syatem Description 

The ELVS 1• coapri■ed of four baaic 
component■: 

1) Teat Accea■ory Set, ITE-5420 
2) Analyzer, ITE-5421 
3) Master Teat Encoder, ITE-5422 
4) Encoder, 200 or 1000 Circuit 

ITE-5423 and ITE-5424, respec­
tively. 

Supplementary item■ that are uaeful 
in applicationa of ELVS; 

1) ITE-4137A Al:. Continuity Test Set 
2) R-3633 Cart or Telco Cart 

4. 

5. 

6. 

4.1 
4.2 
4.3 

5.1 
5.2 
5.3 

6.1 
6.2 
6.3 
6.4 
6.5 
6.6 

TEST SETUP INFORMATION 
Preparation 
Test Set Operation Tests 
Set Up of Teat Equipment 

TEST OPERATIONS 
Manual Probing and Automatic Scan 
Resistance Probing (LO-Z) 
Test Mode• 

TEST SET TROUBLE CONDITIONS 
Open Indicators 
Fuae Replacemnt 
Connector Replacement 
Display (Nixie) Tube Replacemnt 
Battery Replacement 
Other Condition• 

3) ICS-20406-Ll Cleaner, Spray 
4) ITE-4431V 1/4 Amp "Slo Blo" Fuse 
5) a-3359 Gray Plastic Tape 

1.22 The following features are included 
in the ELVS; 

(A) The System, through the use of test 
adapter cords, will identify individ­
ual lead■ by an alphanumeric display 
conai■ting of an "A" or "B" character 
and numerical digit■. 

(B) The System ia capable of producing a 
■iaultaneous display of two or 11110re 
conductor■ aborted to a common point 
through a resistance of up to 5 meg­
ohm■ uaing the HI-Z signal input 
mode. 

(C) Individual leads may be identified 
when shorted to a co1111110n ground 
through a shunt impedance of 50 ohms 
of mre when tested with the (LO-Z) 
low impedance mde. 

NOTE; This feature is provided with 
the Huter Test Encoder, 
ITE-5422 and 200 Circuit En­
coder, ITE-5423, but is not 
provided with 1000 Circuit 
Encoder, ITE-5424. 

Printed in U.S.A. 
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(D) lbe System provides a visual and 
audible identification of a specific 
lead or group of Vires. 

(E) lbe System Will identify leads carry­
ing applied battery or ground, pro­
vided that the shunt resistance is 
50 oh• or greater. 

(F) Interface to circuits under test is 
provided by means of 50 contact 
KS-16672-LJ type connectors. 

(G) Program Plugs (ITE-5421 Details 3 
and 4) permit front or rear insertion 
of a test fixture to a terminal strip 
without reversing the display number­
ing format. 

(H) Each of the 200 circuit capacity 
Encoders (ITE-5422 and 5423) are 
provided with two 50 contact output 
connectors multipled together. This 
allows several units to be wired to­
gether in tandem. In addition, each 
encoder is equipped with a five posi­
tion zone switch: 

1.23 

Zone 

l 
2 
3 
4 
5 

Zone Range 

000 - 199 
200 - 399 
400 - 599 
600 - 799 
800 - 999 

allowing logic: output for any 200 
circuit numerical group from 000-
199 group to 800-999 group, Each 
Encoder and Analyzer is compatible 
and inLerc:hangeable with all systems. 

The ELVS requires at least two basic 
test units: (1) the ITE-5421 Analyzer 
and (2) an Encoder. Either the 
ITE-5422 !faster Teat Encoder (which 
contains 200 circuits) or the 
ITE-5423 200 Circuit Encoder, or the 
ITE-5424 1000 Circuit Encoder can be 
used. Only during a manual probing 
test operation can the ELVS operate 
with only an Analyzer and one 
Encoder. 

1.24 The ITE-5423 200 Circuit Encoder 
(with LO-Z feature) car. be used for 
cost tdst operations. The ITE-5424 
1000 Circuit Encoder (no LO-Z fea­
ture) is to be used when a large 
group of circuits are to be tested 
simultaneously. 

2 

1.2s 

1.3 

1.31 

1.32 

1.33 

1.4 

1.41 

The ITE-5422 Muter Teat Faoolle1t la.. 
available for autaaatic •cmmina· • 
tests. However I it bu 200 circuita· 
available and can be used u a 200 
circuit encoder. It can be connectN. 
to the ITE-5423 for a total of 400 
circuit• or the ITE-5424 for a total. 
of 1,200 circuit• to be probe4 11a11u­

ally. 

Precautions Against Personal Injury. 
Equipment Damap and Se"ice- Inter­
ruptions 

General precautions to be taken 
againat personal injury, equipment 
damage and service interruptions ara. 
covered in Handbook O ad are to be 
obaened at all times u they apply 
to the operatiONI being perforacl. 

Do not probe the '"Encoder Inpu" cOR­
nectors on the Analyzer and the "Out­
put" connectors on any Encoder with 
a Mtallic object such u a coin or 
probe tip. Thia action •Y cauae a 
battery and ground short, thereby 
blowing battery fusee. 

Avoid dropping any test equipaent 
items. 

To avoid excessive battery discharge, 
connect Analyzer to AC line when 
practical and push clown power button 
when not in use. 

llefet"Uces 

C.I.C. 1.01 provides faailiarization 
information pertaining to the opera­
tion of the ELVS. 

Refer to the folloving sections of 
Handbook 9 for infoniation pertaining 
to teat applications of the ELVS for 
specific telephone system: 

Section S?atem 

921 No. 1 Cro■abar 
922 No. 4 Cro■abar 
923 No. S Crossbar 
924 Crosabar Tandea 
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2. 

2.1 

2.11 

2.12 

2.2 

2.21 

2.211 

EQUIPMENT DESCRIPTION 

ITE-5420 El.VS Te•t Accea•ory Set 

'Die El.VS T .. t Acce•aory Set provide• 
teat cords ude available to inter­
face with equipment peculiar to a 
specific telephone system. Te•t Cord• 
ITE-9215 to 9225 are available to 
cover te•ting in all Croasbar Systems. 
List 1 of ITE-5420 include• cords 
required for No. 4A and Tandem Croes­
bar SyateM. List 2 includea cord• 
required for No. 1 aad No. 5 Crossbar 
Sy•tema. 

The ITE-9214 Cables are available in 
the following lengths: 

Code Number 

ITE-9214A 
ITE-9214B 
ITE-9214C 

Length 

30 ft. 
60 ft. 

100 ft. 

One of each of the above cable■ is 
supplied with all ITE-5420 Teat 
Accessory Sets. 

All equipment required as part of an 
ITE-5420 Test Acce•■ory Set list will 
be supplied in an R-3790 Shipping 
Caae. 

ITE-5421 Analyzer (Figure 1) 

The Analyzer provides the power supply 
for the Sy•tem, an alphanumeric dis­
play, an audible teat trouble alarm, 
and control• to regulate the aignal 
level and analyze teat trouble con­
ditions. Interconnect cords 
(ITE-9214 and ITE-5421 Detail• 1 and 
2) transmit information to the Ana­
lyzer from all Encoder•. '1111• encoded 
information i• analyzed and displayed 
at the Analyzer. 

Encoder Input Section ia located at 
the left aide of the Analyzer 
faceplate. 

Two SO contact INPUT connector• are 
provided. ''M" ia direct and "HP" ia 
progruaable. 

2. 212 Program Connector ''P" and Programming 
Plug• Detail 3 and 4 provide a means 
of arranging the UNITS and TENS input 
circuits in a required manner. 

3 

2.22 

9i0 
Display Control Section is located at 
the center of the Analyzer faceplate. 

2.221 Display Area 

'l1le Readout Diap:ay consists of three 
cold cathod (Nix.e) tubes to display 
the Hundred•, Teis and Units digits, 
and four neon tu,es display Encoder 
group informatic1 (A & B) with the 
"short indicator bars". 

2.22 The MODE SWitch is a two position 
switch providing either the RANDOM or 
SELECT 1110dea : 

l) In the RANDOM mode any input line 
probed will display a number. 

2) In the SELECT 110de only the num­
ber(&) set on the selector 
switches will display. All other 
lines contacted will cause the 
short indicator bars to display. 
(HI SENSITIVITY switch position 
only.) 

2.223 'l1le Decade Selector SWitches interro­
gate, for display, lead numbers that 
are involved in a abort or select 
leads for a search operation. With 
the MODE awitch in SELECT position, 
only the specific number or decade 
group of numbers ("N" indicating 
neutral) will produce a display when 
probed. '11le neutral position "N" 
provides the RANDOM mode of operation 
for that decade only. 

2.224 The GROUP selectors (A & B) are two 
po•itiiin'lever switches; one for each 
Encoder group. With a GROUP selector 
in the OFF position no input in that 
group will display a number (the 

2.23 

2.231 

short indicator will display). 

Alarm Section is located at the 
right of the Analyzer faceplate. 

TEST MODE Selector provides the 
following: 

l) OFF - No alarm (all test func­
tions disabled) . 

2) SEARCH - Alarm sounds on any dis­
played number in RANDOM mode or 
on number selected by decade 
switches in SELECT mode. 



9 - 910 

3) SHOllTS - Alarm aounda only on 
occurrence of a multiple nUIIIDer 
1D any decade. 

4) VERiff - Alara aounda when auto­
matic acan teatiDg between mul­
tiple circuit• identified by A 
and B if an open, abort, or 
reveraal is preaent. Two tar­
llinationa of a lead under teat 
identified by a single number but 
with different group prefixea 
will not cauae an alarm. 

5) COORD (Coordinate) 

a) COLu1'1NS - Alaraa sound• only 
on occurrence of a multiple 
imap 1D UNITS display. 

b) ROWS - Alar■ aounda only on 
occurrence of a multiple 
image in the TENS display. 

1..232 Alarm LATCH Switch, a three poaition 
lever; provides: 

l) Up position: Alarm LATCH OFF. 
2) Center position: Alarm LATCH ON. 
3) Down (QOlllentary) position: LATCH 

RESET. 

In the ON position the occurrence of 
an alarm condition (trouble) will 
set the alarm latch flip-flop. The 
alarm latch ~reduces a 7.8 Hz imdu­
lation on the 500 Hz alarm tone. !!!!., 
alarm latch can .be reset man•llz by 
depressing the LATCH avitch or turn­
ing it OFF. The preaence of an 
alarm condition produces a continuous 
tone over-riding the alarm latch 
modulation. 

2.233 Operating the~ pushbutton Hts a 
mute flip-flop silencing an audible 
tone. The mute flip-flop automati­
cally resets when the condition pro­
ducing the alarm is removed. If the 
LATCH is ON, the removal of the alarm 
condition produces the modulated tone 
indicating the trouble has been 
cleared. 

NOTE: The XUTE pushbutton is to 
silence steady tone and the 
RESET switch is to silence 
modulated tone and clear 
system alarm memory. 

4 

2.234 'Dae VOLUME control allCMt tlle l:eftlll 
of the SOO Ila alara tone co N v..._ 
(LO-BI) to auit the operator. Thia 
control doe• not allow the ,n,1.-e 
lnal to be reduced to zero. 

2.24 Signal Control Section (Ar9 D of 
Figure 1) ia located at the lower 
center area of the Analyser faceplaee. 

2.241 'Dae SENSITIVITY a,itch should be 
left in the "HI" position for normal 
operation. 'Die "LO" sensitivity 
position ahould only be UNd in 
aituatiou where long cabling ia be­
ing teated or 1D high noiae environ­
ments. The HI SENSITIVITY awitcb 
position auat be used for malyzina 
shorts or when using the SELECT mode. 

2.242 'Dae SIGNAL LEVEL potentioaeter vart• 
the HI-Z probe voltage betvaen zno 
and 12 val ta. 4 7lC ohm iaolacion re­
sietora apply this signal to: 

1) 'Dae red HI-Z banana jack. 

2) The PROBE BNC connector (111-Z 
toggle •itch position). 

3) The faceplate panel. 

4) Earth ground (with switch in the 
GROUND position and the power 
cord plussed in). 

2 .243 '1'he IMPEDANCE LEVEL potentioaater 
Hts the thrwahold re■i.atance of die 
lov impedance (LO-Z) measuring cir­
cuitry. 

2.244 'nle EXT/LOCAL switch connects the 
IMPEDANCE LEVEL control to a remote 
readout in the EXTERNAL poeition and 
disables the LOCAL coRtrola. 

2.25 ~ 

2.251 'nle BATT TEST avitch and indicator 
are located at the upper left area 
of the Analyzer faceplace. Two 
separate battery supplies are pro­
vided. Wit!h the inatruaent on, the 
charge state of either battery -aa.y 
be read on the indicator by 11epraaa­
ing the BATT TEST switch to position 



rnn~ 

Gi 

---o ---. ~, 
MUii 

.• 
!I ... 0 

l 
I 

• • • Ila ~.I~ I 

~.:.:- . .!~ .. "' 

CD -FIG. 1 ITE-5421 ANALYZER 0 



DETAIL 2 

L 

•---- t==--~ 
Ul:TAIL 6 

DETAIL 7 

-- D ... DST.a r 
DETATL 4 

FIG, 2 ITE-5421 DETAILS 

--J 



HB 9 

r 

r 

2.252 

......... 

2.253 

2.26 

2.3 

2.31 

2.311 

1 or poaition 2. If the indicator 
read• in the red, the batteries 
ahould be recharged. 

NOTE: THE BATIERY LIFE WILL BE SHORT­
ENED IF DEEPLY DISCHARGED 
(BATIERY OPERATION IN EXCESS 
OF 8 HOURS) REPEATEDLY. 

The CHARGER Connector ia located at 
the lower left corner of the face­
plate. The internal batteriea are 
charged whenever the ITE-5421 Detail 
5 Power Cordia plugged into 115 Volts 
AC. The off-on switch may be in any 
position for charging, and over-charg­
ing 18 not po-■ible. The System will 
operatefrom eight houra to aeveral 
months on the batteries without charg­
ing depending on how often the display 
is used. 

The PULL ON switch is located at the 
lower right corner of the faceplate. 
Thi• pull-on, puah-off switch connects 
the batteries to the system. Thia 
switch 1• automatically turned off 
upon closing the instrument cover. 

Verify that the switch is 
pushed down in the "off" posi­
tion when instrument 18 not 
in use with the cover reawed. 
The 11Witch in the "on" poai­
tion cause• battery drain. 

ITE-5421 Details 1-7 (Figure 2) are 
located in the c0111partment on the 
right aide of the ITE-5421 Carrying 
Caae. 

ITE-5424 1000 Circuit F.Dcoder (Figure 
.ll. 
The 1000 Circuit Encoder 1• capable 
of traru1lating 1000 inputs of teat 
information to be analyzed and dis­
played by the ITE-5421 Analyzer. 

Input Section utilizes moat of the left 
side of the 1000 Circuit Encoder face­
plate. 

Thi• Encoder use• five input zones. 
Each ZONE contains four input 
connectora. Each input connector 
contains 50 input circuits for a 
total of 200 inputs per ZONE, for a 
total of 1000 input circuits per 

7 

2.32 

2.321 

2.33 

2.331 

2.332 

910 

ITE-5424 1000 Circuit Encoder (200 
inputs per zone x 5 zones• 1000 
input circuits). Refer to Figure 4 
for a further view. 

Output Section is located at the right 
side of the faceplate, 

The Output section consists of two 
50 contact connectors arranged in 
parallel, Either connector serves as 
an output to the Input Connector (M 
or MP) of the ITE-5421 Analyzer via 
interconnect cords (ITE-9214 or 
ITE-5421 Details land 2). The other 
output allows an additional Encoder 
to be attached. 

Signal Control Section is located 
at the lower area of the faceplate, 

The GROUP toggle switch selects the 
desired group identity that applies 
to all 1000 input lines. For example 
aetting GROUP switch in the "B" posi­
tion will cause the Analyzer to dis­
play numbers BOOO through B999 when 
a signal is applied to the Encoder 
input lines. 

The HI-Z test aignal from the 
ITE-5421 Analyzer SIGNAL LEVEL Con­
trol (Par. 2,242) is available from: 

1) The red HI-Z banana jack. 

2) The BNC PROBE jack in the HI-Z 
awitch position. 

3) The faceplate panel. 

2.333 The LO-Z test aignal from the 
ITE-5421 Analyzer IMPEDANCE LEVEL 
Control (Par. 2.243) is available 
from the BNC PROBE jack in the LO-Z 
switch position. 

NOTE: The ITE-5424 1000 Circuit 
Encoder does not provide the 
LO-Z feature in any of the 
1000 input circuits, and 
should not be used on cir­
cuitry where resistance 
shorts may be encountered. 
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2.334 

2.4 

2.41 

The SPARE Jack provide• an iaolated 
pair-;;_rlable chrouab,out an inter­
connected ay■tea on any encoder. 
Thia jack can be utilized to pro­
vide voice ~icatioa■ when nace­
aaary. Two Utility Plugs (ITE-5421 
Detail 6) provide a wire pair input 
to the ayatem facilitating a talk 
path for an ITE-4137A AC Continuity 
Test Set. 

ITE-5423 200 Circuit Encoder 
(Figure 5) 

The 200 Circuit Encoder ia capable of 
translating 200 input■ of teat infor­
mation to be analyzed and displa:,ed 
by the ITE-5421 Analyzer. 

Input Section is located at the 
left side of the faceplate. 

2.411 TI1e input numbering sequence for che 
100 Circuit Encoder is arranged in 
zones of 200 inputs, each zone con­
taining four connectors of 50 input 
~ircuits each. Thia numbering 
sequence is identical for,!:!!. 
Encoders. 

2.412 This Encoder contain& only one z011e 
available for the input of 200 cir­
cui:;s. However, the zone range or. 
band spread of 200 display numbea 
ls selected by the operator with the 
ZONE a-,dtch. For a further view 
refer ~o Figure 6. 

2.413 The hundreds number of each input 
connector 1s dependent on the zone 
selected. Connectors Ll and R2.will 
display even hundreds number•, where­
as Connectors L3 and R4 will display 
odd hundreds numbers. An exception 

2.42 

is when a split group (A/B) is aelec.­
ted on the GROUP switch. Connector• 
Ll and R2 will display A000-099 and 
Connector• Ll and R4 will display 
B000-099. Titia will occur regardle•• 
of the zone selected. A further 
~xplanation of thia concept is given 
in Paragraph 2.432. 

Output ~ection is located at the 
cente: of the €aceplate. 

10 

2-421 

2.43 

'l'hi■ Output ■ection 1a ideaaical to 
that of the ITE-5422 Maattt Test lm­
c:ocler and the ITE-5424 1000 Circuit 
Encoder which 1■ described.. 1n Para,. 
graph 2.32. 

Format Section ia. located. ac che 
right aid& of the faceplate.. 

2.431 The ZOD svit~ Nlecta cha ZONE 
llAHCE identicy· for the Encoder'• 
output data. 

2.432 

2.44 

~ ZONE RANGE 

1 000-199 
2 200-lff-
3 400-599 
4 600-799-
5 800➔99· 

The GROUP awi.tch A and. B poei.tiona 
aele~e desired group iclanti.ty 
that appliea to all 200 input liw. 
Por U1111ple, setting the ZOHB avttch 
to 2 and the GROUP avitch to. A will 
cause the Aaalyzer to display numbeu 
AZOO chrough A399 when aJ.pal 1■ 
applied to the Encoder input lines. 
Porche GROUP svitch position labeled 
A/B, the input lines have the 
following identity: 

Input Cnnnector 

Ll 
R2 
Ll 
R4 

Di■plar 

A000-A049 
AOSO-A099 
BOOO-B049 
B050-B099 

In the A/B position che ZONE avitch 
has no function. The A/B position 
or aplit group will utilize one 
Encoder of 200 circuit capacity to 
tut 100 laeiia or leN. with the 
origin and destination termination• 
at cloH pronaity. 

Signal Control Section 1• located at 
the lower area of the faceplate. 

2 .441 The SIGNAL OUTPUT. jacks and. llwitch 
are identical to those. of the 
ITE-5422 Master Teat Encoder and ths­
ITE-5424 1000 Circuit Encoder and 
deacribad 1n Paragraph• 2.332 and 
2.333. 
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2.442 'rhe SPARE Jacki■ identical to that 
of theITE-5422 Muter Te■t Encoder 
and the ITE-5424 1000 Circuit Encoder 
deacribed in Paraaraph 2.334. 

2.5 ITE-5422 Ma■ter Teat Encoder 
(Figure 7) 

The Master Te■t Encoder translate■ 200 
input■ of test information with the 
capability of automatically applyina a 
teat signal to all 200 inputs in 
sequence. 

2.51 Input Section is located at the left 
side of the faceplate. 

2.511 This Input section is identical to 
that of the ITE-5423 200 Circuit 
Encoder described in Paragraph 2.41. 

2.52 Output Section is located at the 
center left of the faceplate. 

2.521 This Output aection is identical to 
that of the ITE-5423 200 Circuit 
Encoder and the ITE-5424 1000 Circuit 
Encoder which is described in Para­
graph 2.32. 

2.53 Format Section is located on the 
center right of faceplate. 

2.531 Thia Format section is identical to 
that of the ITE-5423 200 Circuit 
Encoder described in Paragraph 2.43. 

2.54 Scan Control Section is located on 
the right of faceplate and is pecu­
liar to the ITE-5422 Maater Teat 
Encoder only. 

2.541 The Scan Controller operate■ in 
three scan modes : END POINT 1, END 
POINT 2, and SET POINT. 

2.5411 END POINT 1 Scan Mode 

With the selector switch in the END 
POINT 1 mode the Scan Controller Cir­
cuitry will apply a teat signal to 
each input line in a numerical se­
quence, upon the receipt of a "Scan" 
command by the SCAN toggle switch. 
Thia aignal will start at input 000 

u 

aDd temioate at the three digit n1m­
ber selected by the SCAN LIMIT thullb­
wheel switches, provided that no 
alarm condition signal is received 
from the Analyzer during the scan 
sequence. At the end of the automatic 
scan operation, the Analyzer display 
will be extinquiahed and the green 
PASS lamp on the Ma■ter Teat Encoder 
will be on. Conversely, if an alam 
condition is detected by the Analyzer 
at any point prior to reaching the 
Scan Limit, the red FAIL lamp will 
turn on and a continuous signal will 
be applied to the input lead that is 
causing the alarm condition. 

2.5412 END POINT 2 Scan Mode 

This 1110de is basically identical to 
the END POINT l imde except that the 
controller will scan a second group 
of leads provided the ZONE LIMIT 
thUllbwheel is set to 1 or the higher 
hundreds number of the Range in the 
Zone selected. Refer to Figure 8. 

2.5413 SET POINT Scan Mode 

In this mode, the Scan Controller, 
upon a "Scan" comand, will advance 
to the number set on the SCAN LIMIT 
thumbwheel switch. A continuous sig­
nal is applied to that point until a 
"Step" command is given by the STEP 
toggle switch. Each operation of the 
STEP switch will advance the teat 
signal to the next number in sequence. 

2.542 PRESET Switch positions are a sUD1111ary 
of Paragraph 2.541: 

1) B!!_ - No teat signal is applied. 

2) END POINT l - The Scan Controller 
automatically applies a test sig­
nal, sequentially starting at 000 
and ending on the number selected 
on the SCAN LIMIT thumbwheel. 

3) END POINT 2 - This mode causes a 
zone to be split into two scanning 
orders of one hundred leads each. 
Each group is scanned separately 
with the limit or highest number 
scanned in each group determined 
by the number selected on the 
SCAN LIMIT thumbwheel. Refer to 
Figure 8. 

' 
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4) SET POINT - The Scan Controller 
upon activation of the Scan 
switch advances to, and continu­
ously applie• a teat signal to 
the number set on the SCAN LnlIT 
thumbwheel switch. Each operation 
of the STEP switch will advance 
the signal to the next higher 
number. 

2.543 SCAN LIMIT Thumbwheel Switch allows 
the laat number in a test sequence to 
be selected by the operator. For 
example, setting 059 on the thumbwheel 
will allow the Scan Controller to 
sequentially teat line 000 throup 
059 in either END POINT 1 or END 
POINT 2 preset mode. 

2.5431 Setting 159 on the thumbwheel switch 
will allow line• 000 through 159 to 
be teated in END POINT 1 mode and 
lines 000 throup 059 and 100 through 
159 to be tested in END POINT 2 mode. 
(Note that lines 060 through 099 are 
skipped.) 

2.5432 The scan limit• for END POINT 2 mode 
are ahown in Figure 8 in its coordi­
nate form. (Note that units corre­
spond to COLUMNS and that tens and 
hundreds correspond to ROWS.) 

(Tena & 
Hundreds) 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
09 
08 
07 
06 
05 
04 
03 
02 
01 

0 0 0 0 0 0 0 0 0 0 

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

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0-

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

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

0 0 0 0 0 0 0 0 0 0 

.. Coordinate 159 

Setting 159 on 
switches scans 

o o o o o o o o o o both groups of 
o o o o o o o o o o lines in END 
o o o o o o o o o o POINT 2 mode. 
0 0 0 0 0 0 0 0 0 0 
o o o o o o o o o o- ~Coordinate 059 
0 0 0 0 0 0 0 0 0 0 
000000 0 0 0 0 Setting 059 on 
0 0 0 0 0 0 0 0 0 0 Scan Limit 
0 0 0 0 0 0 0 0 0 0 switches scans 
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00 0 0 0 0 0 0 0 0 0 0 this group only. 
0 1 2 3 4 5 6 7 8 9 

COLUMN (Units) 

FIGU1lE 8 TYPICAL END POINT 2 MODE OPERATION 

2.5433 The numbers referred to in Figure 8 
correspond to Zone 1 only. When 
other higher numbered zones are se-
lected on the ZONE selector switch, 
add 200 for each zone. 

Example: 

~ ZONE LIMIT Dis2lal Ima15e 

1 + 0 - 000 - 099 
1 + 1 - 100 - 199 
2 + 0 - 200 - 299 
2 + 1 - 300 - 399 
3 + 0 - 400 - 499 
3 + 1 - 500 - 599 
4 + 0 - 600 - 699 
4 + 1 - 700 - 799 
5 + 0 - 800 - 899 
5 + 1 - 900 - 999 

2.544 SCAN/STEP Switch is a tvo directional 
1DOMDtary toggle switch. Operating 
it to the up position initiates an 
Automatic Scan in an END POINT mode 
or sets the start-point in the SET 
POINT mode. Operating it to the 
down poaition advances the test sig­
nal from the number displayed to 
the next number in sequence in either 
mode of operation. If the Scan Con­
troller is in the reset condition 
(Paragraph 2.547) operating the STEP 
switch will cauae the test signal to 
retum to lead 000. 

2.S441 If an alarm condition is present the 
STEP switch must be used to advance 
the Scan Controller. 

2.545 The PASS/FAIL lamps function only in 
the END POINT modes. 

2.5451 The PASS lamp (green) indicates that 
the scan controller sequentially 
applied a test signal to all lines 
from 000 through the SCAN LIMIT end 
point without receiving an alarm sig­
nal from the Analyzer, or that any 
troubles were manually stepped over, 
and the scanning continued. 

2.5452 The FAIL lamp (red) indicates that an 
alarm signal is being received during 
the automatic scan operation. 

' 
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2.S46 The SCAN RATE control varie■ the 
■can rate linearly between 10 cir­
cuit■ per ■ecoad (MIN) and 30 cir­
cuit■ per ■ecoad (MAX) • At the 

2.S47 

2.SS 

■love■t rate, approximately 20 second• 
1• required to te■t 200 lead■. At the 
futeat rate, approximately 6.7 second• 
are required to tut 200 lead■ . The 
■law rate 1• provided to allow testing 
on very long lead■• 

The RESET pu■hbutton re-eatablishea 
the 11ready-to-■can" ■tandby condition. 
In the reaet condition the ■can con­
troller 1a ready to apply ■ignala 

atarting on line 000; but the display 
will remain dark until the SCAN or 
STEP co..anda are given by the opera­
tor. At the c:oapletion of a acan 
operation, the ■can controller auto­
matically returna to the rent 
condition. 

Signal Control Section is located at 
the lower area of the faceplate. 

2.5S1 The SIGNAL OUTPUT jacks and switch are 
identical to tho■e of the ITE-S423 200 
Circuit Encoder and the ITE-S424 1000 
Circuit Encoder de■cribed in Paragraph 
2.332. 

2.S52 The SPARE jack is identical to that of 
the rri=5423 200 Circuit Encoder and 
the ITE-S424 1000 Circuit Encoder 
de■cribed in Paragraph 2.334. 

3. ENCODER PRINCIPLES AND INPUT POIMAT 

3.1 

3.2 

The Encoder (ITE-5422, S423, or 5424) 
receive■ te■t information froa the 
equip•nt under teat via te■t adapter 
corda (ITE-9215 to 9225) and trana­
latu it to data that 1a •&Dingful 
to the Sy■tea. 'Du.■ data 1a trans­
mitted to the ITE-5421 Analyzer via 
an interc:onnact cable (ITE-9214 and 
ITE-5421 Detail■ 1 and 2) where it 
1a analyzed and cli■played. 

The numbering format for the input 
connector■ GD all Encoders 1a illu■-
trated in Figure 9. All wire uaign­
•nt■ to the contact■ illu■trated in 
thia figure would appear in the read­
out window u a three digit di■play. 
l'be hundreda or mo■t aignificant digit 
will appear even in connector■ Ll and 
R2 and odd in connector■ LJ and R4. 
the diaplay number■ are prefixed by 
an "A" or 11B" diaplay indicating 
group identity. 

1S 

3.3 

3.31 

3.32 

910 
The input numbering aequence for all 
Encodera is arranged in zones of 200 
input circuits each. A zone contains 
4 connectors, each with a capacity of 
SO circuit• (4 connectors x SO inputs 
each • 200 inputs) . 

All Encoder• are capable of display­
ing the numbers in the following S 
zone■ : 

~ Zone Range 

l 000 - 199 
2 200 - 399 
3 400 - 599 
4 600 - 799 
s 800 - 999 

Each of the four connectors in any 
zone are labeled with a code that is 
helpful when attaching the test adapt­
er cord■• The connectors are labeled, 
froa left to right, Ll, R2, L3, and 
R4 u ■hown in Figure 9. 

3.321 Input connector numbering capabilities 
are presented in Table A. 

TABLE A 

Innut Connector 
Zone Ll R2 L3 R4 

1 000 - 049 oso - 099 100 - 149 lSO - 199 
2 200 - 249 250 - 299 300 - 349 350 - 399 
3 400 - 449 450 - 499 500 - 549 sso - 599 
4 
s 

3.4 

600 - 649 650 - 699 700 - 749 750 - 799 
800 - 849 8S0 - 899 900 - 949 950 - 999 

All Encoders have an "Output Section" 
con■isting of two connectors connect­
ed together in parallel. Either 
connector may serve u an output to 
the "Encoder Input" connector (M or 
MP) of the ITE-5421 Analyzer. The 
■econd connector allows an additional 
Encoder to be attached. Several En­
coder■ (any type) may be tandem 
connected in this manner. The ELVS 
can attain a total of 2000 inputs in 
a te■t setup (AOOO - 999 and BOOO -
999) with a tandem Encoder configura­
tion. 
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3.5 

J.6 

The ITE-5424 1000 Circuit Encoder 
has a capacity of 1000 input■ (A or 
B, 000 - 999). Both the ITE-5422 
Ma■ter Teat F.ncoder and the ltE-5423 
200 Circuit Encoder have . a capacity 
of 200 inputs each. However, these 
Encoder■ are capable of attaining a 
readout display of 1000 inputs (A or 
B, 000 - 999). Thia ia achieved 
through the use of ZONE and GROUP 
switches that are deacribed in Par. 
2.43 which treats the Format Section 
of the ITE-5423 200 Circuit Encoder. 

The IIE-5422 Ma■ter Teat Encoder and 
the IIE-5423 200 Circuit Encoder have 
the LO-Z feature for resistance 
probing on all 200 inputs of each 
Encoder. The ITE-5424 1000 Circuit 
Encoder does not have this feature 
in its 1000 input circuits and ia to 
be used on dry or clear circuit• 
only. However, the LO-Z teat signal 
is available froa the ITE-5421 
Analyzer lllPEDANCE LEVEL Control at 
the BNC PROBE jack with the SIGNAL 
LEVEL switch in the LO-Z position. 

4. TEST SETUP INFORMATIO• 

4.1 

4.11 

4.12 

Preparations 

Verify that all teat equipment 
neceasary to perfan the prescribed 
continuity verification t•ts 1• 
available. lnforaatioa regarding 
this equipment and teat -thods ■-
provided in the Section penainiltS 
to the use of the ELVS in a apeeifi.c: 
telephone syatea. A liat of Haadbook 
9 continuity verification Section• 
is provided in Paragraph 1.41 of 
this Section. 

Examine all equipment for any obvious 
damage. 

4.121 If a defective couclition ezilttw, re­
fer to Paragraph 6 of this Section 
to determine if on-site repairs cu 
be made. 

4.122 If any uai.t of equipment i■ unable 
to be repaired on the jab atce, tbe 
Regional Installation Stoc:kkeaping 
Tool Coordinator should be contacted 
to determine the disposition of the 
equipment. 
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4.13 

4.14 

4.2-

4.21 

4.2U 

All equipment not ea .. ntial. to th& 
teat operation, auclr • eqm,-mt 
canyiag caaee and ITE-9214 Inter­
connect Corda abould be reamed from 
the work area and stored in the 
uaignad storage area. 

The te•t equipiant 1llltY be arraRged cm 
a portable cart for conYenience. n. 
ED-90603-70 Group 1 cart may. be 
available froa the telephaM. compaar­
or the R-3633, Cart, Material Han­
dling, Multi-Tier, can be ordered 
fro■ Regional Iaatallation Stockkeep­
ing. 

Teat Set Operati.cmal Teats 

Thia aerie■ of teats are pwo,,ided to 
1D8ure tbat the equipaaat i• func,­
tioning properly and reporti.Dg 
cornet teat informatioa-to. tha 
operator. 

Paragraph 6 of thi• section 
may be referred to for 
inatructio- covering poaaibl• 
trouble conditions encountared. •. 

Analper ancl EDcodeT Function Teace 
will verify that the Allalyau and 
Encoders are in proper werltiDg order 
and function together u a ay■t-. 
The teats ahould be perforaacl to 
cown- all F.ncodara (rn:-S422, 5423, 
and S424) uaociatad with the 
ITE-5421 Aaal.yaer. 

ITE-5421 Analyser Teate will verify 
the proper operation of the Min 
functiona of the Analyaer. 

All control• not -tioned in 
theM procedum are to be 
disreprded. 

St!P 1: With the power cor1t dia­
connectecl- pull p~ switch 
(PULL ON) ta the cm posi­
tion. Operate BA.tt TEST 
toggle switch to the. "l" 
position ad obaerw that 
the needle af the MIT TBS% 
indicator ha. daflac:ucl fma­
the red area ta the llhit•. 
Repeat for ■-cma battery, 
operating the togla svi.Cca. 
to the "2" ~daa. Thia 
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r- ZONE l ---, ZONE 2 

, Ll R2 L3 H4 , r Ll H21 

1 001 051 101 151 201 251 
2 002 052 102 152 202 252 
3 003 053 103 153 203 253 
4 004 054 104 154 204 254 
5 005 055 105 155 205 255 
6 006 056 106 156 206 256 
7 007 057 10 7 15 7 207 25 7 
8 008 058 108 158 208 258 
9 UU':1 U)'1 109 l:>'1 209 b9 

10 010 060 110 160 210 260 
11 Cl 1 061 111 161 211 261 
12 012 062 112 162 212 262 R4 

13 013 063 113 163 213 263 
14 014 ()64 114 164 214 264 
15 Cl5 C65 115 165 215 265 
16 016 066 116 166 216 266 
17 017 067 117 167 217 267 
18 018 068 118 168 218 268 
19 019 069 119 169 219 269 
20 020 070 12C l 70 220 2 70 
21 021 071 121 171 221 2 71 
22 022 072 122 1 72 222 212 
23 023 073 123 173 223 2,3 
24 024 074 124 174 224 2 74 L3 
25 025 075 125 1 75 225 2 75 
2b 026 076 12n 1 7b 226 276 
27 027 077 12 7 177 22 I 211 
28 028 078 128 178 228 278 
zq 029 079 129 179 229 2 79 
30 030 080 130 180 230 2130 

~~~~~~=~i~~~~~j;;;;;:;~;-
XXXXMXXXXXXXMX~XMXXXXXXXX 

31 031 081 131 181 231 281 
32 032 082 132 182 232 282 

~~~~~~~~~~~~~1~~~~~~~~~~~ 
XXMMXMMXMMMXXXXMXMXXXXXXX 

33 033 083 133 183 233 2S3 
34 034 084 134 184 234 284 
35 035 085 135 185 235 285 
36 036 086 136 186 236 286 R2 
37 037 087 137 18 7 237 287 
38 038 088 138 188 238 288 
39 039 089 139 189 239 289 
40 04C 090 140 190 240 290 
41 041 091 141 191 241 291 
42 042 092 142 192 242 292 

., ... 
~~ ~~ I:::;:::: 

_,.,., "' ... Q0 a- ~ :; Ni,,, _, .. ,:; ~ %. :,- = 
NN 

..,.., ..,.., ..,.., _,_, _, _, .., ., -.3 ..J ... 

.., ... 
~~ o- I::;::: a;!;~ 

.., ... Q0 a- c- Nr" _, .-C ,. ~ ~ c.. 
NIN ..,.., ..,.., ..,.., _, _, ..,.., .., _, .., ~ ..., ..: -= .. .. .. ~ >C .. .... .. >C .. >C >C .. .. >C .... >< >< >< >< >< >< >< 

43 043 093 143 193 243 293 
44 044 094 144 194 244 294 

-N ~5 
.,.,.., Ir- .. g~ -N ..,.., 1,,- "' ::~ ~~ -.... ~~ .-

00 co 00 ,. --.. ... .. .. .... .. >C .. >C .. >C .... >C .. .. >C >< >< >< >< >< >< >< 

45 045 095 145 195 245 295 
46 046 096 146 196 246 296 

-i.-. 1,-,1.., .,...., ...... "'~ 
_.,.. ..,.., 

~~ :::~ a- le ~~ ~ -I<' r-.i,, ... 
47 047 097 14 7 19 7 24 7 29, 
48 048 098 148 198 248 298 
49 C49 099 149 199 249 299 Ll 

50 000 050 100 150 200 250 

i:P-C62 7 

FIG. 9 ZOHE lruMBEllINC FORMAT 
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teat will :llUlure that the 
Analyzer haa good battery 
potential and that no battery 
fuaea have been blown. Refer 
to Paragraph 6.2 for informa­
tion if fuae replacement is 
neceaaary. 

!!!!= To avoid exceaaive battery 
diacharge during normal testing 
operationa. connect Analyzer 
to AC line with ITE-5421 Detail 
5 Power Cord. 

Step 2: Verify that the "P" Connector 
of the Encoder Input section 
contain• an ITE-5421 Detail 3 
Standard Program Plug and 
that it baa been properly 
inaerted· and secured by the 
top and bottom mounting 
screw. 

Step 3: Attach an interconnect cord 
(ITE-5421 Detail l or 2) to 
the "MP" Conaector of ~ne 
Encoder Input Section of the 
Analyzer. Connect the OPJO­
site end of the interconnect 
cord to one of the M Connec­
tors of the Output Section of 
an Encoder. (Any Encoder• 
ITE-5422. 5423. or 5424, can 
be uaed to teat the Analy•r 
at this time) . 

Step 4: a) At the Analyzer, set the 
SIGNAL LEVEL Potentio­
meter. located in the 
Signal Level Control 
Section, to the MAX 
position. Depreaa the 
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A and B switchea • located. 
in the Display Control 
Section, to the OFT 
position and the. MODE 
switch in the saa section 
to the SELECT position. 

b) At the Encod&r, connect a 
test probe to the· HI-Z or 
the BNC jack of the Sig­
nal Output Section. Set 
the SIGNAL OUTPUT toggle 
switch to the "Hl-Z" 
position if the BNC jack 
is to be used. 

c) Randollly probe the Inpllt 
connector contact• of the 
Encoder and Jbser,re that 
the tvo hor:l ,;ont.al "short 
indicator bira" located 
at the left ~f the dis­
play vi.ndaw 'lf the Ana­
lyz.er, Ugh upon probe 
contact. I\i• operation 
will :llUlure that- the An.­
lyzer 1a capabl.e of dia­
playing a short circu~t 
teat trouble condition. 

.!!Q!!: DO NO'r PIOBE OB. TOUCH Wil'H A 
METALLIC OBJECT EITHER 'I'BE ''1'1" 
01. "HP" CONNECTORS OF THE 
EHCOI>Ell. INPUT SECTI01C OF 'l1IE 
ANALTZEI. 01. TBE ''K" CONNBC'ORS 
or THE OUTPUT SECTION or AN 
EHCODD COHllBCn:D TO 'I'HE ANA­
LYZER.. 

Step 5 : a) At the Analyzer Display 
Colltrol Section, set the 
GROUP A and B awitches- to 
the ON position• and the 
MODE avitch to SELECT. 
Turn all three decade 
aelector awitcbee (HUN­
DREDS, TENS and UNITS) 
to the "N" (neutral) 
poritiona. 

b) Probe the contacts of the 
Input coaaectora of the 
Encoder and observe that 
the Nixie tube readouts 
in the Analyzer display 
various numbers as the 
contacts are probed. 
Particularly observe the 
Units and Tens digits 
(the Hundreds digits 
will he verUied in a 
further step). 

SteP: 6: a) At the Analyza- Alarm 
Section. set th• VOLUME 
potentiometer at a?Jlrox­
imately midway between 
"LO" and "HI" and- set 
the TEST IDDE aelector 
switch to the SEAilCII 
position. 

b) Probe the contact.- of 
the Input conne~ton of 
the Encoder and note 
that at the time contact 
is ~ade a steady tone is 
heard along with a vis­
ual display of the inpu~. 

\ 
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Step 7: a) 

b) 

c) 

d) 

e) 

f) 

Set the LATCH lever 
awitch in the Alarm 
Section of the Analyzer 
to the ON position and 
advance the TEST MODE 
aelector switch to the 
SHORTS position. 

Carefully probe one 
contact of an Input 
connector and observe 
that there is a display 
and that no tone is 
heard at the Analyzer. 

Short two or 1110re con­
tacts together and ob­
serve that there is a 
multiple display and a 
steady tone is heard. 

Depress the MUTE push­
button and note that the 
tone is silenced and 
the multiple display 
remains. 

Remove the short condi­
tion and verify that a 
1110dulated tone can be 
heard and that there is 
no display. 

Depress the LATCH switch 
to the RESET position 
and verify that the 
1110dulated tone silenced 
and no display is ob­
served. 

Step 8: a) Repeat Steps 7a thru 7d 
and hold the short con­
dition in steady. The 
display should consist 
of an alphabetic charac­
ter (A or B) preceding 
the multiple image. 
(Example, A 02$). The 
character A pertains to 
the group selected for 
the Encoder reporting 
the short to the Ana­
lyzer. 

19 910 

b) Working from left to 
right, rotate the first 
Decade Selector Switch, 
that pertains to a read­
out that contains a mul­
tiple image, until a 
single number appears in 
all "Nixie" tube read­
outs. 

Example 1 - If contacts 09 and 10 
were shorted together 
the display image would 
appear as superimposed 
009 and 010. The opera­
tor would set the TENS 
Decade Selector to "l" 
this would present an 
image of "010". 

Example 2 - If contacts 08, 09 and 
10 are shorted together, 
the image after "O" is 
selected on the TENS 
Decade Selector will be 
superimposed 008 and 009. 
The operator would ad­
vance the UNITS Decade 
Selector to "8" and "9", 
presenting a display 
image of "008" and "009", 
respectively. The selec­
tion of "l" on the TENS 
Decade Selector will pre­
sent an image of "010" 
and all other selections 
will affect a dark image 
with the exception of the 
short bars. 

NOTE: The selection of a number by 
any Decade Selector, provided 
that the others are in the "!l" 
position, gates for display the 
number selected along with any 
and all other numbers of other 
decades involved in the common 
short. 

4.212 ITE-5424 1000 Circuit Encoder Tests 
will verify the credibility of the 
ITE-5424 1000 Circuit Encoder number­
ing format. 
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Step l: a) Attach aD interconnect 
cord (ITE-5421 1 Detail l 
or 2) to the ''MP" Connec­
tor ill Encoder Input Sec­
tion of the Analyzer. 
Connect the oppoaite erul 
of the illterconnect cord 
to one of the ''K" Connec­
tor• of the Output Sec­
tion of the Encoder. 

b) At the Analyzer. verify 
that: in the Diaplay 
Control Section. the A 
and B Group switchea are 
in the ON poaition. the 
three Decade Selector 
switches (HUNDREI>S1 TENS, 
and UNITS) are set to the 
"N" position; in the 
Alarm Section the TEST 
MODE selector switch 1• 
in the OFF position (th1a 
ia necessary only to pre­
vent the alarm tone from 
annoying the operator); 
and in the Siana! Control 
Section SIGNAL LEVEL 
potentiometer is set to 
the MAX position. 

Step 2 : a) At the Encoder • connect 
or verify as connected, a 
test probe to the HI-Z or 
the BNC jack (if the BNC 
jack is used be sure 
that the SIGNAL OUTPUT 
toggle switch is in the 
HI-Z position.) 

b) Run the probe along the 
contacts of each connec­
tor in all five zonea 
and verify the display 
with Table B. 

20 

Step 3: While applying tbe .probe CD 

am input connector c:antact. 1 

operate the GROUP tou].e 
avitch, near the Si.anal 
Control Selector. to the 
"A" ad "B" poaitioaa md 
verify that there ia -an A 
or B diaplay that corre­
sponds to the awitcb poai­
tion and a three digi.t 
readoac. 

4.213 ITE-5422 Haater Test Encoder md the 
ITE-5423 200 Circuit Encoder teata 
will iuura that the nmberi.Dg forma~ 
controls of the Encoders are func­
tioning properly. The •thod for 
tMting the ayat- to automatically 
scan a group of circuit■ utilizing 
the ITE-5422 Haater Teat EacoGer is 
described in Paragraph 4.214. 

Step 1: Rapeat Steps la ati lb and 
2a of Paragraph 4.212 using 
either the ITE-5422 Master 
Test Encoder or tbe ITE-!>423 
200 Circuit &lcadar. 

Step 2: a) Starting with Zone l 
(000-199) selected on 
the ZONE selector switch 
of the Foraat Section of 
the Encoder, probe the 
contacts of the. inp~ 
connectors ad WTi.fy 
the diaplay with Table 
B. 

b) AdftDCe the ZONE selector 
switch to the next zoue 
(Zone 2) and repeat the 
procedure outlined in 
Step 2a. Verify all 
five Zonea in thia 
'11181UU1lr • 

Table B 

ENCODER NUMBERING FOIUM:t 

Zone 

Connector 1 2 3 4 s 

Ll OOX-04X 20X-24X 40X-44X 60X-64X 80X-84X 
R2 05X-09X 25X-29X 45X-49X 65X-69X 8SX-89JC 
L3 10X-l4X 30X-34X 50X-S4X 70X-74X 90X-94X 
R4 15X-l9X 35X-39X 55X-59X 7SX-79X 9SX-99it 
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Step 3: a) While applying the probe 
to an input contact. 
operate the GROUP selec­
tor switch to the "A" 
and "B" positions and 
verify that an A or B 
display appears and 
corresponds to the 
position selected. 

b) Set the selector switch 
to the "A/B" (split 
group) positions. Probe 
the contacts of connec­
tors Ll and R2 and veri­
fy that the display 
range is A000-099 . Probe 
connectors LJ and R4 to 
verify that the display 
is in the 8000-099 range. 
Regardless of the Zone 
selected the display 
should not change in the 
split 1110de. 

ITE-5422 Master Test Encoder 
Automatic Scan Function Tests will 
insure that the System will auto­
matically scan a group of circuits 
using the ITE-5421 Analyzer, ITE-5422 
Master Teat Encoder, and an ITE-5423 
200 Circuit Encoder or ITE-5424 1000 
Circuit Encoder. 

Step l: Interconnect the ELVS in 
the following manner (refer 
to Figure 10) : 

a) Interccnmect the ''MP" 
Connector of the Encoder 
Input Section of the 
Analyzer to an "M" 
CODDector of the Output 
Section of the Huter 
Teat F.ncoder. Use an 
ITE-5421, Detail l Inter­
connect Cord for this 
intarcomaection. 

b) Interconnect the remain­
ing ''M" jack of the Out­
put Sactioll of the 
Huter Tut F.ncoder to 
u ''M" jack of an 
ITE-5423 200 Circuit 
F.ncoder or ITE-5424 1000 
Circuit Encoder. UN 
an ITE-5421, Detail l 
Interconnect Cord for 
thi.a 1ntercoanection. 

Step 2: 

Step 3: 

910 

c) Interconnect the Ll 
connector of the Input 
Section of the Master 
Test Encoder to the Ll 
Connector of the Input 
Section of the ITE-5423 
200 Circuit Encoder. If 
an ITE-5424 is used, be 
sure that the Ll Connec­
tor of Zone 1 is select­
ed. 

Set the ITE-5421 Analyzer 
controls as follows: 

a) 

b) 

DISPLAY CONTROL - Set 
all Decade Selector 
switches (HUNDREDS. TENS 
and UNITS) to the "N" 
positions. Set GROUP 
switches A and B to ON. 

ALARM - Set the TEST 
iim'E'"selector switch to 
SHORTS. Set LATCH to 
OFF. 

c) Power - Verify that the 
~ON switch is in 
proper position. 

Sat the ITE-5422 Master Test 
Encoder controls as follows: 

a) SCAN CONTROL - Set the 
SCAN RATE potentio­
aeter approximately at 
midrange between MIN and 
MAX. Set the PRESET 
selector switch to END 
POINT land the SCAN 
LIMIT thumbwheel switch 
to "049". 

,!2!!: 'lbe ITE-5421 Detail 2 inter­
connect Cord that is used as 
the "Cable Under Test" contains 
SO conductors, 000-049. 

b) Format - Set the ZONE 
RANCE selector switch to 
"l" (000-199) and the 
GROUP switch to "A". 
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Step 4: Set the ITE-5423 200 
Circuit Encoder or the 
ITE-5424 1000 Circuit 
Encoder aa follows: 

a) Format - Verify that the 
ITE-5421 Detail 2 Inter­
connect Cord is plugged 
into Ll and ZONE l (000-
199) if the ITE-5424 is 
used or set the ZONE 
RANGE selector switch to 
"l" (000-199) if the 
ITE-5423 is used. In 
both cases, set the GROUP 
switch to the "B" posi­
tion. 

Step S: a) At the Master Test 
Encoder Scan Control 
Section, momentarily de­
press the RESET button. 
Next, momentarily operate 
STEP toggle svitch and 
observe that a readout 
of i 000 appears in tile 
di■play vindow. Each 
operation of the STEP 
switch will adva11ce the 
display one digit i.e., t 000,001,002 ......... . 

b) Momentarily operate the 
RESET button. Then oper­
ate the toggle switch to 
SCAN and observe that the 
readout will automatically 
advance or count to ~-049. 
The green PASS lamp ¥1.ll 
light when the SCAN LDllT 
(049) set by the thumb­
wheel switches is reached. 

Step 6: a) At the Analyzer, set the 
TEST MODE selector 8Witch 
to the VERIFY position. 
Set LATCH to ON. Operate 
the SCAN toggle switch of 
the Master Test Encoder's 
Scan Control Section to 
SCAN. Operate that tha 
d:iaplay 11111 auta.atically 
count from B 000 tot 049. 
The green PASS lamp 
vill light when the dis­
play reaches i 049 and 
the display wil.l be off. 

4 .. 3 

4.31 

4..32 

b) Set the SCAN LIMIT th..,.. 
wheel to "059" and 
operate the toggle avitch 
to SCAN. Obeerve that 
the display v1ll count 
past nA 049" md stop at 
"A 05011, A steady tOGe 
audible alara Wi.11 be 
heard from the Anal,ser 
indicating an open con­
dition ( the Scan Con­
troller will try to 
tran11111it and receive a 
signal through input "SO" 
of the R2 Coaaac:.tor) for 
which there is no con­
tinuity fro■ the A 
Encoder to the B Encoder. 

c) Depress the BUET button 
in the Scan Coat:nrl 
Section of the ITE-5422 
Kuter Tut En.coder. The 
uA 050" display vi.11 go 
off and the study ·1a11e 
will dumge to a aoda­
lated tone iDdiaaUng 
that the --1.7Nr 110 

longer ...... tae trallbla 
condition.. Opes-ate tN 
LATCH avi tch of tbe 
ITE-S421 Anal.,aer'a 
Alara SectiOD to the 
RESET podCioD and noce 
that the a,dlllated tone 
is extingu:iaaed indicat­
ing that the alaftl.-­
ory has been cl-red. 

Setup of rest Equipment 

The appropriate section of llmMlbook 9 
■hould be available prior to any &eat 
setup inW)lVing 1:he EI.VS. Tut 
Methocla pertaining to the equipment 
required ad its applic.ati.an to 
specific telephone systems AR pa­
Nn1:ed in these aectiona. Refer to 
Paragraph 1.41 for a list of tae 
applicable sections. 

Tbe appropriate List of ID-5420 
a.vs rut Acceno~ kt abot&lid lte 
ob&aiaad from lnatall.&tien Seockk■ap 
ing to properly interiace ·tae ELVS 
with the 1:elephoae syei:em to be t..s­
ad. A further explanation of the 
Tut kcawr,y Set is proYiead in 
Parqraph 2.1 of thi.a aect:laa. 

'· 

-



HB 9 

H MP 

ITE -5421 
ANALYZER 

CABLE UNDER TEST 

DET. 1 

DET.2 
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Ll R2 L3 R4 H M 

ITE-5422 
MASTER TEST ENCODER 

(A) 

Ll R2 L3 R4 M M 

ITE-5423 
200, CIRCUIT ENCODER 

OR ITE-5424 (B) 
1,000 CIRCUIT ENCODER 

FIG. 10 INTERCONNECT SETUP FOR AUTO!'.ATIC SCAN FUNCTION TEST 

TST 
CD 

lTE-5423 
200 CKT. ENCODER 

OR 
ITE-5424 

1,000 CKT. ENCODER 

CIRCUIT UNDER TEST 

ITE-5421 
ANALYZER 

FIG. 11 MANUAL PROBING SETUP 

ITE-5423 
200 CKT. 

.,._--4.,. ENCODER OR 
ITE-5424 

l O CKT. 

ITE-5421 
ANALYZER 

CIRCUIT UNDER TEST 

FIG. 12 AUTOMATIC SCAN SETUP 

ITE-5422 
MASTER 

TEST 
ENCODER 

1ST 
CD 

910 

DET. 1 
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(.33 

4.34 

It 1• recomaended that the inataller 
firat follow aequentially the Teat 
Set Operational Teat• presented in 
Paragraph 4.2 before proceeding to 
set up the ELVS for teating in a 
multi-floor operation. 

Where teating in a telephone central 
office requires repeated teats within 
certain vicinities, and running con­
siderable lengths of ITE-9214 
Interconnect Cables between floors, 
it is recoamiended that these inter­
connect runs be left on a temporary 
basis, if possible, until a tiM that 
all testing with the ELVS is com­
pleted. 

4.341 A description of the ITE-9214 Cables 
is given in Paragraph 2.11. 

4.35 There are basically two test opera­
tion setups: Manually Probing 
(Figure 11) and Automatic Scan (Figure 
12). These figures are block dia­
grams to be used as guide• to setup 
the ELVS in typical 111a11ual and auto­
matic situations. 

4.36 Further instructions regarding teat 
setup configurations are given in tbe 
Handbook 9 sections pertaining to the 
telephone system to be tested with 

5. 

5.1 

5.11 

the ELVS. The basic operating in­
structions of the ELVS are provided 
in Paragraph 5. 

TEST OPERATIONS 

Manual Probing and Automatic Scan 

The ELVS will perform two baaic teat 
operationa, manual probing and auto­
matic scan. 

Manual Probing - In this operation 
the installer interfaces the terai­
nals at one end of the circuit■ under 
teat with adapter cords and manually 
probe• with tendnal• at the other 
end. 

5.lll This operation is to be performed: 

(a) When the use of teat adapter cord• 1• 
not feasible on both ends. 

(b) For resistance probing circuits that 
carry reaiatance short•. 

24 

5.12 Autoaatic Scan - In this operation 
the installer interfaces both termi­
nationa (origin and destination) of a 
circuit under test with test adapter 
corde. '1be ITE-S422 Master Test En­
coder serves as a 200 circuit encoder 
at one end and controls the test stg­
nal distribution for the -.rtomatic 
scanning of a group of circuits• with 
a 200 lead capacity. 

5.121 This operation is to be performed 
whenever possible under the following 
conditions : 

(a) When the use of test adapter cord• on 
both end• of a circuit are poasible. 

(b) On leads that are clear of all potea­
tial (dry) and to be excluded when an 
exces• of known shorts will make 111&11u­
al probing the 1110at feasible method. 

5.2 Reaiatance Probing (LO-Z) 

5.21 

. '1be resistance probing feature (LO-Z) 
of the EI.VS allows continuity verifi­
cation of lead• that are multipled 
together through a resiataoce. Leada 
may be analyzed through a ahuat impec!­
ance of 50 aha or greater to bat-
tery or ground. For exuiple, leads 
that are connected to relay vindinp, 
ruiatance lallpa • etc.• or that have 
a co-.>n termination through a resis­
tance (Figure ll) . 

The EI.VS 1• capable of identifying 
abort■ under S •goh• of reaiscance 
and individual leads shorted wiCh a 
ruistance greater than 50 ohms. 

Example: 

l) If two leads are aborted together 
through a reaiatance greater than 
S •gohma it would appear in the 
Analyzer readout display as a •in­
gle image or individual lead when 
prooed. 'ffiis type of abort would 
not be detected with either tbe 
HI-Z or LO-Z feature. 

2) If two leada wre aborted together 
through a resistance l.us than 50 
ohaa, the display lllluld appear u 
a multiple tmaae with either the 
HI-Z or LO-Z f .. tun. Only with 
the LO-Z feature can aborts great­
er than SO aa.a be aeparated to a 
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FIG. 13 HOLD MAGNET LEADS CONNECTED IN PARALLEL TO COMMON POINT THROUGH 1570 OHMS IMPEDANCE 

5.211 

single display image. Shorts leas 
than 50 ohms can be considered 
direct shorts and cannot be sepa­
rated to a single image under this 
condition. 

Input circuitry of all Encoders can 
accona,date potentials of 250 volts 
AC or DC without causing damage to 
the ELVS itself. 

5.212 Only the ITE-5422 Master Teat Encoder 
and the ITE-5423 200 Circuit Encoder, 
have the LO-Z feature. Although the 
LO-Z position is available on the 
SIGNAL OUTPUT toggle switch of the 
ITE-5424 1000 Circuit Encodar, this 
Encoder is to be used for clear or 
dry circuitry only, and should be 
operated in the HI-Z position. 

5.22 Prepare the ELVS for naiatance prob­
ing with the following steps: 

Step 1: Set up the ELVS to perform a 
manual probing operation 
(Figure 11) using the ITE-
5421 Analyzer at the termi­
nals to be probed, and either 
the ITE-5422 Master Teat En-

-CC>d•r-or -1:ne •••• 1rr.;.~i.-rrwo • 
Circuit Encoder at the remote 
terminals to be interfaced 
with the ELVS vis teat 
adapter cords. 

If the ITE-5422 Master Teat 
Encoder is used, check that 
the PRESET selector switch of 
the Scan Control Section is in 
the OFF position. The PRESET 
switch in the END POINT 1 or 2 
or SET POINT positions will 
diaengage the D1PEDANCE LEVEL 
Control at the Analyzer Sipal 
Control Section, thereby pre­
venting resistance probing. 

5.221 

Step 2: At the Analyzer Display Con­
trol Section set the GROUP A 
& B switches to ON. Set the 
Decade Selectors to the "N" 
position. The MODE switch 
may be in the RA..'iOOM or 
SELECT position, for any 
probing operation, however, 
it IIIUSt be in the SELECT 
position to analyze a trouble 
condition. 

a) Set the TEST MODE selec­
tor of the Alarm Section 
to the SHORTS position. 

b) At the Signal Output 
Control Section set the 
SENSITIVITY toggle switch 
to "HI"i this will per­
mit greater display 
definition when "tun-
ing out" resistance 
shorts. 

c) Plug the teat probe in 
the BNC PROBE jack and 
set the SIGNAL OUT 
toggle switch to LO-Z 
,md_the di~lay_to_gg1e_ 
switch to LOCAL (EXT is 
to be used for a Remote 
Readout display). 

d) Set the IMPEDANCE LEVEL 
potentiometer to the 
maxi.mum clockwise posi­
tion and probe terminals 
under test. 

If a resistance short is encountered 
(between 50 ohms and 5 megohms) an 
audible tone will be heard and a mul­
tiple image will be displayed at the 
Analyzer. 
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Condition Display Image 

1) Good Lead Termination: 

A OlCJe eD 019 
A 

0 1 9 B 

2) Open Lead: 

A 019e •n 019 I A I O I 1 I 9 

3) Two Leads Shorted Together: 

A OlfJ: c:n 019 A 
I O I 1,2 I I B 9,0 

A 020 B 020 

4) Two Leads Shorted (Miswired) and One Lead Open: 

A O 19 ::::=======-.;• B 019 
A 020- •D 020 

5) Two Leads Transposed (Reversed): 

A O 19 ~:::::::::-.:::,r=::::::::::::B O 19 
AOW~ o -BOW 

-----------. : I o I 1,2 I 9,0 

6) Two Leads Transposed and Two Leads Shorted: 

A O 19 :::::::::::~===◄:B 019 
A 020- --0 ,ltB 02') 
A 0Zle .. B 021 

: I o ! 1,2 ! 9,0,11 

7) Two Leads Grounded: 

A 019: :::: 019 
A 020•-------~ ..... B 020 : I o 11.2 I 9 .o 

FIG. 14 BASIC TYPES OF CONDITION TROUBLE 

5.222 While keeping the probe on the tend­
nals where the short appeared, rotate 
the IMPEDANCE LEVEL potentiometer in 
a counterclockwise direction until a 
single image appears and a modulated 
tone is heard. This operation ha• 
enabled the operator to "tune out" 
short with the highest resistance, 
leaving the single image of the lead 
being probed. The modulated tone in­
dicate• that the short is no longer 
present. 

S.223 Due to variable values of the 
resistances of the shorts encounted, 
it may be necessary for the operator 
to adjust IMPEDANCE LEVEL control for 
a considerable number of the shorts 
displayed. 

5.3 

5.31 

Alarm Teat Modes 

The El.VS is designed to operate in 
four alarm teat modes (Paragraph 
2.231): 

1) Search 
2) Shorca 
3) Verify 
4) Coordinatu 

Figure 14 illustrates the buic types 
of trouble conditiou tbat -y be en­
countered by the operator during a 
test operation. 

Die SEAllCH !ml>E allows the operator 
to fincl a specific l.aad selected by 
the DISPLAY CON?ROL Nle~r •itches 
on the Analyser. 

\ 

,,, 

J 

! 
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5.311 

5.312 

5.313 

The deaired nuaber to be aearched ia 
selected on the decade selector• 
(llUNDREDS, TENS and UNITS) and the 
MODE avitch 1a aet to the SELECT po­
aition at the Display Control Section 
of the Analyzer. When the selected 
terminal ia probed, a ateady audible 
tone 1a heard and the image of the 
number along with the alphabetical 
character (A or B) repreaenting the 
group 1a diaplayed. 

All lead• other than the one aelected 
will diaplay two horizontal "abort 
bar•" with no alphanumeric image. 
Theae leada will not initiate a tone. 

If the "N" poaition is selected in a 
decade, the selector circuitry will 
gate all number• within that decade 
that are included in the short, to be 
displayed with numbers selected on 
the other one or two selector 
ewitchea. 

Decade Selector 
Switch Settings 

Example Hundred• !!!!!. ~ Display 

1 
2 
3 

4 

5 

5.32 

5.321 

1 2 9 - 129 
0 5 0 - 050 
0 N 4 • 004,014,024, 

034 ..... 094 
1 7 N • 170,171,172, 

.... 173 ..... 
179 

N 3 6 • 036 & 136 
(Hundred• 
number de-
penda OD 
RANGE aelec-
ted) 

The SHORTS Mode 1a uaed for continu­
ity wrification operations when •n­
ual probing ia the mat feasible 
method of interrogating leads under 
teat (refer to Figure 11 for illus­
trations of a manual probe operation 
setup). 

Hmual continuity testing using the 
ELVS ia performed by probing the lead 
tendnala under teat in a continuing 
order and verifying that the display 
image number agrees with the lead 
terminal number under test. 

27 

5.322 

5.323 

910 
The SENSITIVITY switch at the 
Signal Control Section of the 
Analyzer ahould be set to the 
''LO" position to avoid false 
short conditions caused by 
capacitance while probing ter­
minal• that are located cloae 
to each other. 

Verify that both GROUP switches (A & 
B) are "ON". All Decade Selectors 
auat be in the "N" position or the 
MODE awitch IIIIUSt be aet to RANDOM. 
Each tendnal probed will display the 
number of the lead as it is inter­
faced into the Encoder at the remote 
end of the circuit or cable under 
teat. The alphabetical character 
representing the group selected on 
the 't81110te Encoder will also be 
displayed. 

A short 1a indicated by a multiple 
image diaplay, (such as 14• and a 
ateady audible tone. The following 
steps are to be used to analyze a 
"abort" trouble condition: 

Step 1: 

Step 2: 

While •intaining probe con­
tact with the aborted lead 
operate the MUTE pushbutton 
of the Analyzer Alarm Section. 
This action will silence the 
steady tone. 

Check the MODE switch is in 
the SELECT position and ro­
tate the 1110st significant 
(leftnmst) selector that con­
tains a multiple image in its 
Nixie display. All numbers 
selected that do not compose 
part of the total shorted 
number will produce a blank 
display with the exception of 
the two horizontal "short 
bars". When the number in­
volved in the short is dialed, 
the display will show the En­
coder alphabetical character 
between the "short bars" pre­
ceded by the number involved 
in the short. The Nixie dis­
play pertaining to the selec­
tor that is dialed should 
display a single image. If 
the abort involves lead num­
ber• of a less significant 
decade, then the operator 
must "dial the short out", 
working from left to right 
until a full single image is 
displayed. 
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llluatration 

Lead number• 000, 024, 025 
and 100 aborted together 
project a multiple iaage 
diaplay with all of the 
above number• appearing 
aimultaneoualy. 

5.324 Wire rever•al• are indicated by a re­
versal in the continuing order of the 
readout display i.e., 043, 044, 046, 
045, 047 ......... . 

5.325 Open leads will affect no readout 
image in the diaplay during a manual 
probing operation. 

5.33 The VERIFY ?lode is used for continui­
ty verification during an automatic 
scan operation. In this mode, short 
circuits, wire reversal•, and open 
circuits will affect an alarm and a 
display of the trouble condition (Re­
fer to Figure 12 for illustrations of 
an automatic scan operation setup). 

28 

5.331 Verify that both (A & B) GROUP switches 
are "ON" and that the Analyzer is 
in the RANDO~ :l-lode either by "N" se­
lected on all Decade Selectors or tha 
MODE switch is in the RANDOM posieion. 

5.332 Set the ITE-5422 Master Test Encoder 
GROUP switch (Format Section) to the 
"A" position or "A/B''- aplit group po­
sition if operating with 100 lead• or 
less at close origin-destination 
proximity. 

5.333 The remote Encoder may be an ITE-5423 
200 Circuit Encoder or an ITE-5424 
1000 Circuit Encoder. The re-,n- En­
coder should be sat to the GROUP "B" 
position. Verify that the ZONE of 
both the Master Teat Encoder and the­
remote Encoder agree. 

5.334 At the ?taster Test Encoder, Scan.Con­
trol Section, set the SCAN LIMIT 
thumbwheel switch for one less than 
the total number of leads to be 
scanned. Set the PRESET selector. 
switch to the type of scan desired. 

1) END POINT 1 - For a one segment 
aveep starting at 000 to the lead 
nUllber set the SCAM L:MIT thumb­
wheel (refer to Parag=apb 2.5411 
for a further explana:ion-). 

2) END POINT 2 - For a t'° ••pent 
sweep starting at 000 to the "Roll" 
and "Colu.1" number set on the 
thumbwheela for the first segment 
and the second aegmenc starting at 
the higher hundred• n~r aet on 
the ZONE LIMIT thullbvheel. The 
ZONE LIMIT will alv-,. be set to l 
1A the Encl Point 2 scan• however • 
this number 1a represent• by the­
higher n1alber of the ZONE RANGE ••t 
by the ZORE switch in th& F~ 
Section-. (Refer to Para9A,tr 
2.5412 for a furtfleir explaaation.} 

3) SET POINT - For an- inetan~anec,ue 
advance to the numbel' set OD the 
SCAN LIMIT thumbwheel awitdt-. 
Yhen· the toggle IIW'il!ch 1a: operatect 
to the SCAN po■itioa, the nualbe~ 
selected: 1a diaplayed and a con­
tiDuoua, teat aignal i• applied' to 
the- lud dieplayed. Eacll opera­
ticm of the toggle avitch- to the 
S'I'EP poaitiOD will ad•anoe the 
sip&l.. and display to ta next 
higher nuabered lead . (Raf-el' to 
Paragraph• 2.5413 for a further 
explanation.) 

5. 3~. To begiA scanning, set thl! SCAN RATE 
potentiometer for the de■ired ■can 
speed, depress the RESET button and 
operate the toggle switch to the SCAN­
poaition. 

5.335 Scanning a group of laade where there 
are no trouble condi.t1on■ • the dis­
play iaage wi'l-1 counr froa- 000- to th• 
number selected on the· SCAN LDIIT 
thumbwheel switch. When th• aoan 
limit 1a reached the diiq,iay.. will go 
off and the green PASS laap-•will be 
lit on the.Master Teat Encode-FT 
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[GROUP INDICATOR] A 

Step 1: The initial display condi­
tions are superimposed num­
bers in each display tube 
("Nixie") and the "A" Group 
indicator lighted. Set the 
MODE Switch to SELECT. 

A 
[SHORT BARS] 

Step 2: Slowly rotate the HUNDREDS 
Decade Selector switch until 
the lowest of the numbers 
which appeared in the HUN-
DREDS display tube appears 
as a single image. Multiple 
images remain in the TENS and 
UNITS display. The "short 
bar" neon indicators will 
light and the "A" Group indi-
cator will remain lighted . 

.. 

A 

t 
Step 3: Rotate the TENS Decade 

Selector switch until a sin-
gle number appears. When 
each display contains a sin-
gle number, one lead involved 
in the multiple short circuit 
has been identified. Lead 
000 has been "dialed out". 

29 910 
[NIXIE] [NIXIE] [NIXIE] 

□ □ □ 
" " " 

HUNDREDS TENS UNITS 

iECADE SELECTOR SWITCHE~ 

rr:•J I CJ 
[NIXIE] 

0,4 ,5 2 

" 'v " 

HUNDREDS TENS UNITS 

rNI:r•l 

1 r:1•11 rl:IE] I 

" 'v 'v 

HUNDREDS TENS UNITS 
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A 

Step 4: Continue to rotate the TENS 
Decade Selector switch until 
the next single number ap­
pears in the TENS disp L,y. 
A multiple image remains in 
the UNITS display. 

A 

Step 5: Rotate the UNITS Decade Se­
lector switch until a single 
number appears in the UNITS 
display. When euch display 
contains a single number, 
another lead involved in the 
multiple short circuit has 
been identified. Lead 024 
has been "dialed out". 

A. 

Step 6: Continue to rotate the UNITS 
Decade Selector until the 
next single number app~~rs 
in the disp_lay. Lead 025 
has been dialed out. All 
leads between 000 and 099 
which are involved in the 
multiple short circuit have 
been identified. 

A 

·1 

Seep 7: To identify leads between 
100 and 199 which are in­
volved in the multiple short, 
reset the TENS and UNITS De­
cade Selectors to "N" and 
rotate the HUNDREDS Decade 
Selector to the "l". Lead 
100 is identified as part of 
the short circuit. 

30 

r•r:r•I I r•r:I!, 
[NIXIB 

4,5 

H.UNDREDS TENS UNITS 

[n~•J 1 

" 'v 

HUNDREDS TENS UNITS 

" 
HUNDREDS TENS UNTT~ 

Ll 
'v 

HUNDUDS TENS 
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5.3351 Any trouble conditions will cause the 
red FAIL lamp to light. 

5.336 A abort condition indicator will 
cause a steady tone and the stopping 
of the automatic acan process at the 
first lead with a short that is 
scanned. The display image will ap­
pear in the same manner u it does in 
a manual probing operation except 
that the A and B Group lamps will 
display if the lead is not open, i.e., t 011 indicating that leada 011 and 
Oi2 are aborted together. 

STEP l B I •:IE I 
A B 'v ON ON 

OFF OFF HUNDREDS 

GROUP 

1 
1 •:IEI A 

STEP 2 

A B 
'v ON ON 

OFF OFF HUNDREDS 

GROUP 

31 910 

5.3361 A abort will affect a display image 
the same as that of a reverse. It is 
necessary for the operator to operate 
the A and B GROUP switches in order 
to diagnose the trouble condition. 
The alphabetical indication of the 
opposite group and the multiple num­
ber image will remain as each GROUP 
switch is set to the OFF position 
while the opposite GROUP switch is 
set to the ON position. 

Illustration 

Leads 019 and 020 are shorted 
together. 

5.3362 When the trouble condition is deter­
mined the shorted leads are "dialed 
out" in the same manner described in 
Paragraph 5.323. 

w 2 w 0 

" "v RANDOM 
M 

0 

D 

E 

TENS UNITS SELECT 

EJ . EJ 0 

" "v RANDOM 

M 

0 

D 

E 

TENS UNITS SELECT 
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5.337 The ELVS will report wire reversals 
while scanning in the VERIFY Mode. It 
is necessary for Syate■ to be inter­
faced at both ends with the circuit 
or cable under teat. This may be re­
ferred to u an "origin - destina­
tion" test. the "A" Encoder reports 
condition■ at the point of the circuit 
origin while the "B" Encoder reports 
condition■ at the destination or re­
mote end of the circuit. 

B 

STEP l 
r:I•J1 

A B 
ON ON \I 

OFF OFF HUNDREDS 

GROUP 

r•I:I•J 
1 

A 

STEP 2 

A B \I ON ON 

OFF OFF 
HUNDREDS 

GROUP 

32 

5.3371 As stated previously, wire reversal■ 
affect a diaplay similar to that of a 
short condition. in thia cue the im­
age would be doubled• malting it 
necessary for the operator to utilize 
the A and B GROUP ■witches to deter­
mine the trouble condition. The al­
phabetical indication of the oppoaite 
group and a single number image will 
appear u each GIOUP ■witch ia set to 
the OFF poaition while oppoaite Group 
■witch ia Mt to the "OH" poeition. 

Illuatration 

Lead■ 019 and 020 are reversed. 

r•:nE]I r-:XIE]I - LEAD 020 RECEIVED 
FROM ENCODER B 

'1 '1 RANDOM 

M 

0 

D 

E 

TENS UNITS 

r:I•J1 r7
1l = LEAD 019 RECEIVED 

FROM ENCODER A 

'1 '1 RANDOM 

M 

0 

D 

E 

TENS UNITS 

I, 

J 
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5.3372 Lea4• involved in a reversal that are 
aborted to other leads (Vire reveraal 
and abort circuit) would appear as a 
double or aultiple image. The image 
of the shorted lead would appear when 
the Scan Controller applies the test 
signal to the lead involved in the 
reversal that is in contact (shorted) 
with another lead. 

[NIXIE] 

B 
0 

A B 
ON ON '\} 

OFF OFF HUNDREDS 
GROUP 

33 

[NIXIE] 

2 

'v 

TENS 

910 

Illustration 

Leads 019 and 020 are reversed and 
020 is shorted to 021 presenting a 
double image in the TENS Nixie 
tube and a triple image in the UNITS 
Nixie tubes. Refer also to Figure 
14 Condition 6. 

[NIXIE] 
= LEAD 020 RECEIVED 

FROM ENCODER B 
0,1 WITH LEAD 021 

SHORTED 
"v RANDOM 

M 

0 

D 

E 

UNITS SELECT 

Step 1: Turn the "A" Group switch OFF. The double image remaining in the UNITS display tube in­
dicates two leads shorted together which can be identified by "dialing out" with the 
UNITS Decade Selector as described in Paragraph 5.323. 

Step 2: 

A r-I:IE]I 

A B '\] ON ON 

OFF OFF HUNDREDS 

[NIXIE] 

1,2 

"v 

TENS 

[NIXIE] 

9,1 

"v 

UNITS 

RANDOM 

SELECT 

M 
0 
D 
E 

Return the "A" Group switch to the ON position. Turn the "B" Group switch OFF. The 
double image indicates shorted leads which can be dialed out. The 021 read on the A 
Encoder is caused by the test signal feedback through lead 021; although it is shorted 
to 020, it is correctly terminated from A021 to B021. 
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5.338 Open circuit conditions Will be de­
tected by the EI.VS while scanning in 
the VERIFY aoda. With an "origin -
destination" test arrangement, the 
System Will report an open circuit 
when it is unable to receive the test 
signal applied by the Scanner Con­
troller. 

5.3381 The scanning process Will stop on a 
lead that is open. The display Will 
be a single image number preceded by 
A or B (not both) indicating the 
Group designation of the Master Test 
Encoder. 

Illustration 

Lead 532 (Zone 3) is open. 

A LJ 
A B "v 
ON ON 

HUNDREDS 
OFF OFF 

GROUP 

34 

5. 34 The COORDINATE Mode may be uaed for 
automatic scanning of circuitry where 
kNNn conditions exist on the leads 
under test and the selection of alarm 
conditions 1a desirable. 

5.341 The aystea Will report alarm condi­
tions With the following toggle 
aVitch settings: 

1) 

2) 

COLtJMHS - Reports multiple image 
conditions 1n the UNITS Nixie dis­
play. 

ROW - Reports multiple image con­
ditions 1n the TENS Nixie display. 

I •~IE I LJ = LEAD 532 NOT 
RECEIVED AT 
ENCODER B 

" " RANDOM 

M 

0 

D 

E 

TENS UNITS SELECT 

,, 
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5.4 

5.41 

5.42 

r 6. 

6.1 

6.11 

6.12 

6.13 

Teat Control Settings 

The proper control settings of the 
ITE-5421 Analyzer and the ITE-5422 
Maater Teat Encoder are provided here 
to aid the operator in the test setup. 

Table C indicates the control set­
tings for the ITE-5421 Analyzer. 

Table D indicates the control set­
tings for the ITE-5422 Master Test 
Encoder. 

TEST SET TROUBLE CONDITIONS 

Thia paragraph is provided to aid the 
installer in trouble shooting and in 
making minor corrections to the ELVS 
at the installation site. 

Open Indications 

Open circuit conditions can occur 
within the ELVS interconnect cables 
(ITE-5421 Details 1 & 2 and ITE-9214). 
These conditions may be caused by open 
leads within the interconnect cables 
or by a poor connection between the 
cable plug and the test set connector, 

The interconnection cables provide the 
flow of data between the integral com­
ponents {Analyzer and Encoders) of the 
ELVS. These cables plug into the "M" 
connectors at the Encoders and the "M" 
or "MP" connectors at the Analyzer. 

Trouble indications resulting from 
faulty interconnections within the 
ELVS can vary from: 

1) One or more display indicators or 
the total display being inhibited, 

2) Multiple images. 

3) Inhibited alarm system. 

The following actions may reveal the 
cause or remedy open circuit condi­
tions: 

1) Check that each connection is 
tight. 

2) Inspect all plugs and connectors 
for dirt or other contaminations. 

35 

6.14 

910 
3) If necessary, perform a continuity 

test on the interconnect cables 
using the EL'S (this procedure is 
described in Paragraph 4.214). If 
the above me hod is not practical, 
perform a c01tinuity test on the 
interconnect cable with a buzzer or 
voltohmmeter. 

NOTE: All interfacing devices, such 
as plugs and connectors, should 
be cleaned periodically with 
KS-20406-Ll Cleaner, Spray to 
prevent contamination. 

Test adapter cords (ITE-9215-9225) 
should be verified in the same manner 
as interconnect cables if a test 
trouble condition consistently repeats 
over a number of circuits under test. 

6.15 A faulty Program Plug connection in 
the "P" Connector of the Analyzer 
will cause trouble conditions similar 
to those described as a result of a 
faulty system component interconnec­
tion. 

6.151 The readout display may project an 
erroneous image in a manual operation, 
or what appears to be counting in re­
verse during an automatic scan opera­
tion, if the ITE-5421 Detail 4 Re­
verse Program Plug is inadvertently 
installed into the "P" Connector. 

6.2 

6.21 

6.22 

The Detail 4 Plug is designed 
to allow the changing of terminal 
strip numbering assignments depending 
on a front or rear test adapter in­
sertion. 

Fuse Replacement 

One or both of the battery fuses lo­
cated within the ITE-5421 Analyzer 
may blow as a result of a condition 
caused at the test site. These fuses 
may also be subject to damage or jar­
ring loose during transit. 

A defective "Battery 2" fuse will 
cause an indication of no power 
(failure to display) within the EI.VS, 
whereas "Battery 1" fuse affects the 
LO-Z feature circuitry. 

Both fuses (1 & 2) can be tested 
using the BATT TEST switch and indi­
cator located on the Analyzer. 



TABLE C 

ITE-5421 ANALVZER CONTROL SETTINGS 

Displa, Control Section Alarm Section Shna] Control Section 
Test Opera ti on/ Group Decade {Ground) Signal Probe LO-Z/ 

Mode A & B Selectors Mode Volume Latch Test Mode Sensitivity Level Jack HI-Z 

Manual: -----
Search On Note A Select Mid --- Search HI Note B Max HI-Z HI-Z 

Range or BNC 
~norts All Set On Shorts LO 

to "N" 
Coordinate Coordinate HI 

Row/Column I t 

Resistance Shorts HI --- BNC LO-Z 
Probing 

Ground Off --- ~ Max --- ---
l>e tect ing 

, 
---·----Verify Note C ·--

-

Automatic: 
Shorts On All Set Select Mid On Shorts HI Note-B Max --- ---

to "N" Rapge 
Verify Verify --- .._. ·--1-- --- ---
Coordinates • I Nnt-A D 1-·· --- ---

NOTES: 

A Set the Hundreds, Tens and Units Selectors to the nl.lmber to be searched (000-999). 

B Set the toggle switch to the up position (or opposi1e Lhe ground symbol). 

C The Verify Mode is to be used during an automatic scan operation when the points of origin and 
destination of the circuit under test are interfaced into Encoders. 

EXT/ 
LOCAL 

---
---
---

LOCAL 

---

---
------

D The ROW position of the ROW/C,)LUMN switch causes tile alarm to signal only multiple images in the TENS 
disphy tute. In the COLUMN posi tlon, the alarm s ignale only multi µle images in the TENS display tube. 

Impedance 
Level 

---

---
---
Max 

---

---
------

..c, 

...... 
0 
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TABLE D 

ITE-5422 MASTER TEST ENCODER CONTROL SETTINGS 

Input Section Format Section Scan Control Section Signal Output Section 
Test Operation/ I Scan Scan/ Spare Probe 

Mode Ll R2 L3 R4 Zone Group Limit Preset Step Scan Rate Jack Jack HI-Z/LO-Z 

Manual: 

Search Note A Note B Note A Note B Note C Group A --- Off --- --- Note D --- ---
Shorts --- --- --- --- ---
Coordinate --- -- --- --- ---
Resistance --- --- --- --- ---

Probing 
Ground --- --- --- --- ---

Detecting 
Verify Note G 

Automatic: 

Shorts Note A Note B Note A Note B Note C Grouo A Note E Note F Note G Mid Range Note D --- ---
Verify 6 6 • • t Note H • • • t t 

N<Yl'ES: 

A Connectors Ll and L3 encode numbers XOO-X49 (X represents the Zone Limits of the Zone selected). 

B Connectors R2 and R4 encode numbers X50-X99 (X represents the Zone Limits of the Zone selected). 

C Select Zone Range of 200 numbers (Zone 1, 000-199 to Zone 5, 800-999). 

D Use for talk path to remote encoder if necessary. 

E Set to highest number of lead, within Zone, to be scanned (000-199, a total of 200 leads). 

F Set "END POINT l" to scan in one sweep 200 leads or less or "END POINT 2" to scan in two sweeps of 100 l~ads or 
less. "SET POINT" will apply test signal and display number selected. 

G 

H 

Operate to "Scan" for normal automatic testing and operate to "Step" to observe trouble indications or step over 
trouble conditions. 

Set to "A" on local Encoder (nearest Analyzer) and "B" on remote Encoder. If testing 100 leads or less when origin 
and destination are within close proximity, the Master Test Encoder may be used in the "A/B" split group position. 

( 
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With the ITE-5421 Detail 5 Power Cord 
connected, pull the power switch 
(PULL ON) to the ON position. Oper­
ate the BATT TEST toggle switch to 
the "l" position and observe that the 
needle of the BATT TEST indicator baa 
deflected from the red area to the 
white. Repeat for the other battery 
by operating the toggle switch to the 
"2" position. 

38 

6.221 Failure of the needle to deflect to 
the white area during the battery 
test indicates a blown fuse. 

6.23 

6.231 

Replace 

Step 1: 

Ste2 2: 

Stel? 3: 

Stel? 4: 

defective fuaes as follows: 

Using a 3/32" Socket Screw 
(Allen) Wrench, remove the 
four Socket Head Screws 
located at each corner of 
the Analyzer faceplate. 

Carefully lift the Analyzer 
chassis from the carrying 
case by the handles located 
at each side of the faceplate. 
Use caution not to damage the 
loose wire forms within the 
chassis assembly. 

Place the chassis with the 
faceplate up, on a level aur-
face. 

The two ITE-4431V 1/4 Amp 
"Slo Blo" glass cartridge 
fuses are located on a 611 x 
3-1/4" circuit board at the 
bottom left area of the 
chassis (Signal Output Sec­
tion of faceplate towards 
operator). Fuse "Fl" is lo­
cated vertically in a fuse 
holder on the right side of 
the circuit board. Fuse "F2" 
is located horizontally in a 
fuse holder on the left side 
of the circuit board. These 
fuaes can be removed and in­
serted by hand. They can be 
tested for continuity with a 
voltohmmeter if necessary. 

Due to transients such as line surge, 
it may become necessary to replace 
the AC line fuse located on a termi­
nal strip at the bottom left rear of 
the chassis, next to the line trans­
former. 

6.232 The AC line fuse is' a pigtail l/4 
Amp "Slo Blo" glass cartric!ge fuse en­
cased in heat shrinkable tubing and 
wired to the terminal strip. this 
fuse can be tested for con .inuity by 
testing across the wired t1rminals 
with a voltohmmeter. 

CAUTION: BE SURE TifA T nu ANALYZER 
IS NOT CONNECTEl TO AN AC 
LI!1E PRIOR TO A:. Y MAINTE­
NANCE wruc WITHIN THE 
CHASSIS. 

6,233 AC line fuse replacement will re­
quire connecting wires from the re­
placed fuse to the terminal strip. 
The exposed fuse muat be protected 
with 1/2" Gray Plastic Tape (R-3359) 
after replacement. 

6,3 Connector Re2lacement 

6.31 

6.312 

Connectors located on the Analyzer 
and Encoders of the EI.VS are subjec­
ted to considerable wear due to the 
constant insertion and disconnecting 
of test adapters and interconnect 
cable plugs. "lt.ese c.Jr.;.ectors are 
easily replaceable in the event that 
a connector becomes worn to the de­
gree that it no longer function• 
properly. 

All KS-16672-LJ type connectors have 
been modified to provide a "plug-in" 
feature. This feature avoicla costly 
rewiring when connector replacement 
becoa• necessary. 

Remove worn connectors from the test 
set faceplate by removing the two 
Socket Head Screws, located at each 
end of the connector, using an .050" 
Socket Screw (Allen) Wrench. The 
worn connector is then unplugged and 
the replacement connector is plugged 
into its place and secured with the 
Socket Head Screws. 

NOTE: Connector contact No. 1 must 
be at the upper left of the 
connector and towards the 
upper left corner of the face­
plate when inserted. 
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6.314 

6.4 

Replacement connectors will be 
available through lnetallation 
Stock.keeping. 

Display ("Nixie") Tube Replacement 

Display ("Nixie") tube replacement 
may becoa neceseary if any one of 
the "Hundreds", "Tens" or "Units" 
tubes fail to display, Failure of 
these tubes can be caused by mis­
handling of the Analyzer or if the 
tube no longer functions due to use 
past ite life expectance. 

6.41 The display tubes are accessible for 
replacement by following the procedure 
in Paragraph 6,23 Steps l through 3. 

6.411 The three tubes, located behind the 
display window, are plugged into 
sockets that are connected to a 
circuit board, 

6,412 If a condition exists when one tube 
is defective and no immediate replace­
ment tube is available, it is possible 
to insert the defective tube in, or 
leave open, the "Hundreds" socket. 
This action will enable the operator 
to test 100 leads at a time numbering 
from 000-099. 

6.413 Display tube replacements will be 
available through Installation 
Stockkeeping. 

6.5 Battery Replacement 

Batteries that have undergone a 
considerable length of service or 
have been subjected to repeated deep 
discharges may become defective while 
on the installation site. 

6.51 Power for all components within the 
ELVS is eupplied by four (6 Volt, 
2 .6 Ampere hour "Gel/Cell") recharge­
able batteries. These batteries are 
located on the chaasia base of the 
ITE-5421 Analyzer in two groups of 
two batteries, connected together in 
aerie&, Each battery group (Battery 
1 and Battery 2) has an output of 12 
Volta. 
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6.52 Both batteries (1 & 2) can be 
tested with the BATT TEST switch 
and indicator located on the Analyzer 
faceplate, With the power cord 
disconnected repeat the procedure 
described in Paragraph 6.22. 

6.521 Failure of the indicator needle to 
deflect to the white area during 
this test indicates a dead battery 
or a blown fuse. 

6,522 Slight deflection of the needle 
within the red area indicates that 
the battery is low and recharging is 
required. The batteries are recharged 
by connecting the power cord from 
the ClL\RGER connector to an AC line. 
The On-Off power switch may be in 
either position during charging and 
overcharging is not possible. 

6.523 The batteries are considered defec­
tive when they can no longer main­
tain a charge . The BATT TEST indi­
cator needle should deflect to the 
white area after approximately 12 
hour• of charging. 

6.524 Contact Inatallation Stockkeeping to 
determine the dispoaition of the 
test aet when batteries are found 
to be defective. 

6.6 Other Conditions 

In event that a trouble condition 
arises that is not covered herein 
contact Installation Stockkeeping 
to determine the proper action to 
be taken. 

Engineering Planning Manager 
C0111110n Installation Engineering 


