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GENERAL 

Scope of Section 

Thia section provides information 
and methods to be employed for 

verifying the continuity of switchboard cable 
leads associated with the Telephone Central 
Office bulk wiring operations on "COSMIC" 
Distributing Frames. The verification pro­
cedures covered herein are applicable to both 
new and additions to "COSMIC" Frames. 

1.11 The methods of this section cover 
the application of the "Electronic 

Lead Verification System" aa a vehicle for 
performing cable lead verification operations. 

1.2 Precautions Against Personal Injury, 
Equiei-nt Damage and Service Inter­
ruptions 

1.21 General precautions to be taken 
against personal injury, equipment 

damage and service interruptions are covered 
in Handbook 0 and are to be observed at all 
times as they apply to the operations being 
performed. 

1.3 Reference Information 

1.31 Refer to Handbook 9, Section 910, 
for the detailed method of oper­

ation of the teat sets used in this section. 

1.32 The terminations shown for cable 
leads as shown in this section were 

obtained from typical equipment drawings. 
For each specific job, particular running 
lists should be used. 

3. APPLICATIONS 
4. ANALYSIS OF WIRING TROUJLE CONDITIONS 

2. TEST EQUIPMENT 

2.1 Equi~nt 

Amount ITE Description 

1 5420-Ll, L4 Test Accessory Set 
1 5421 Analyzer Test Set 
l 5422 Encoder, Master 
1 5423 200 Circuit Encoder 

or 
1 5424 1000 Circuit Encoder 

*l 4137A Continuity Test Set AC 
2 9650 Operator's Telephone Set 

As 
Required R-3436 Flags 

*Cords and accessories are furnished with the 
teat set. 

2.2 Cords and Accessories 

Amount ITE Description 

*l 9214A Interconnect Cable (30') 
*l 9214B Interconnect Cable (60') 
*l 9214C Interconnect Cable (100') 

-1 5906-Ll 302 Connector Adapter 
(pair 1-50) 

-1 5906-L2 302 Connector Adapter 
(pair 51-100) (pair 1-100 
Protector Frame) 

-2 5907 78 Type COSMIC Connector 
Block Adapter (100 pair) 

-2 5908 78 Type COSMIC Connector 
Block Adapter (50 pair) 

-a 9276C Test Cord 12' Long, 
50 Conductors 

* Included in ITE-5420-Ll - Included in ITE-5420-L4 

NOTICE - NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL 
SYSTEM EXCEPT UNDER WRITTEN AGREEMENT Printed in U.S.A. 
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3. APPLICATIONS 

3.1 General 

3.11 The Electronic Lead Verification 
System is designed to provide wire 

identification, wire search, short circuit 
and open circuit verification of Installer 
wiring. The system is used for continuity 
verification and circuit analysis in Telephone 
Central Office bulk wiring operations. In 
general, there are three major components 
required for the COSMIC frame bulk wiring 
verification as follows: 

3.12 The Analyzer and Master Test Encoder 
provide readout and control func­

tions, respectively. '!'hese units are located 
near the frame under test. For identification 
purposes, this location will be considered 
as "END A" or the point of origin. 

3.13 'the 200 or 1000 circuit encoder pro-
vides test access at the far end of 

the wiring being tested and for identification 
purposes, this end will be considered as 
"END B" or the point of destination. 

3.14 Test cords are designed to follow 
. assigned numbering when feasible. 

When it becomes impractical to have an exact 
match between the apparatus terminal number 
and the analyzer display image, a c011pr011ise 
is used which has a pattern that can be 
readily recognized as described below: 

Example - FIG. 5 shows the location 
of test sets and frames 

under test. FIG. 6 and 7 show the 
display image numbers associated 
with each of the 78 connector block 
termainals (COSMIC frame, ITE-5907, 
FIG. 7), and 302 connector terminals 
(protector frame, ITE-5906, FIG. 6) 
for the frames under test as shown 
in FIG. 5. • "N" representing any 
number from Oto 9, the following 
pattern will occur: 

Location 

Tip 
Ring 

ONN (e.g. 000,001---099) 
lNN (e.g. 100,101--199) 

3.15 Conductor colors should not be em-
ployed during verification opera­

tions. Continuity verification must be 
performed as a terminal-to-terminal check 
disregarding the associated lead color infor­
mation listed on CCED's or running sheets. 
T~rminal-to-terminal checking not only pro­
vides for continuity checking of the leads, 

but verifies the integrity of functional lead 
assignments within a circuit. This type of 
checking, thereby, eliminates the chance of 
missing slipped terminals that can readily 
occur when checking by color code. 

3.2 Method of Operation 

3.21 Tests in this section may be performed 
after all interbay leads have been 

run and connected as well as switchboard cable. 

3.22 It is rec0111Dended that these con-
tinuity tests be performed before 

power application tests are performed. 

3.23 The basic test operation will be 
made utilizing the automatic scan 

mode feature of the ELVS test sets. In the 
automatic mode, adapters/fixtures are inter­
faced to an appropriate group of leads at both 
ends of the "cable under teat" and tested 
automatically. In the manual teat mode, 
ad~ptera/fixtures are interfaced to an appro­
pr1ate group of leads at one end of the "cable 
under.test" and leads at the other end are 
hand probed one at a time. The automatic 
scan test will be made as described in PAR. 
3.25 and Table A. For detailed information 
on the use of the test sets, refer to Handbook 
9, section 910. Refer to FIG. 3 and 4. 

3.24 The teat described in this paragraph 
will insure that the System will 

automatically scan a group of leads using the 
ITE-5421 Analyzer, ITE-5422 Master Test Encoder 
and an ITE-5423 200 Circuit Encoder or ITE-5424

1 

1000 Circuit Encoder. 

Step 1: Interconnect the ELVS in 
the following manner (refer 
to FIG 2): 

a) Interconnect the "MP" 
Connector of the Encoder 
Input Section of the 
Analyzer to an "M" 
connector of the Output 
Section of the Master 
Test Encoder. Use an 
ITE-9054 Interconnect 
Cord for this inter­
connection. 

b) Interconnect the remain­
ing "H" jack of the Out­
put Section of the 
Master Test Encoder to 
an "H" jack of an 
ITE-5423 200 Circuit 
Encoder or ITE-5424 1000 
Circuit Encoder. Use 
an ITE-9054 Interconnect 
Cord for this inter­
connection. 

) 
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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 l is se­
lected. Use the 
ITE-9276C Cord for this 
interconnection. This 
cord is used as the 
"cab le under teat". It 
contains 50 conductors. 

Step 2: a) Set control on the ELVS 
test sets as shown· in 
T'able A, on ITE-5422. 

Step 3: a) At the Master Teat 
Encoder Scan Control 
Section, momentarily 
depress the RESET but­
ton. Next, 11101Dentarily 
operate STEP toggle 
switch and ob1erve that 
a readout of B 000 
apperaa in the diaplay 
vindov. Each operation 
of the ST!P avitch vill 
advance the display 
one digit i.e., B 000, 
001,002 .............. . 

b) Momentarily operate the 
RESET button. 'lben 
operate the toggle 
switch to SCAB aacl 
observe that the readout 
vill autoaaiically 
count past B 049. 
(i.e. 50 leads, 000 to 
049). 

c) CJ,aerve that the display 
stops at "AOSO." A 
steady tone alarm con­
dition will be heard 
from the analyser in­
dicating an open con­
dition (the scan con­
troller vill try to 
tran-itt and receive 
a signal through input 

• "SO" of the R2con-
nec tora) because there 
is no continuity froa 
the "A" encoder to ''I" 
encoder. A red FAIL 
lamp will also light. 
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d) Operate the MUTE 
pushbutton. This 
will set a mute 
flip-flop silencing 
the audible tone. 
The mute flip-flop 
automatically resets 
when the condition 
producing the alarm 
is removed. Do not 
operate reset button. 

e) Next, disconnect the 
"cable under teat" 
from the Ll connector~ 
on both teat sets and 
connect it to~ con­
nector■ on both teat 
set■• The diaplfY 
should now read B 050 
without alana condi­
tion■• 'lben operate 
the togale 8Vitch to 
SCAR and observe that 
the readout will auto­
f8tically count past 
B 099 (i.e. 50 leads, 

050 to 099) and 
stop at "AlOO." A 
steady alarm tone will 
heard and red FAIL 
lamp will light. Oper­
ate the MDT! push­
button to silence 
the audible tone. 
Do not operate reset 
button. Similarly, 
connect the aaae 
cable between L3 con­
nector■ (display from 
100 to 149 and between 
R4 connector• (display 
from 150 to 199) of 
both teat Hts. 
Observe that wbln 
display count• B 199, 
the green pau 
lamp will light (i.e., 
the scan limit 199 
■et by the thumbwbeel 
avi.tche• i ■ reached). 
'lbe display will auto­
matically extinguish. 
'lbe green PASS lamp 
will light. 
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3.25 Automatic Scan Procedure 

3.251 Capabilitie• - The Electronic L•ad 
Verification System can be used to 

rapidly and automatically scan leads that are 
associated in clu•ters of 200 called "zones". 
The Automatic Scan feature (VERIFY Mode) ap­
plie• a HI-Z Mode te•t signal to each lead in 
sequence at the "origin" ( "End A" in the 
example setup shown in FIG. 5). If the lead 
is "good", the next lead number is tested. A 
wiring error will be indicated by a steady 
alarm tone, a red FAIL light, and a steady 
display Image or multiple Images which can 
be analyzed to determine the type and location 
of the error in a manner described in PAR. 4. 

3.252 Setup and Normal Operation - Again, 
the construction of the various 

coaponent• permit• the ELVS to be set up 
rapidly by one person in most applications. 
After connecting the EI.VS units and cords a• 
shown in FIG. 5, the installer sets the Preset 
switch for the correct scanning action (END 
POINT 1) and set• the SCAN LIMIT thumbwheel 
switche• to the number specified by Table A. 
This will usually be one less than the number 
of leads to be te•ted, because the system 
counts starting with lead 000 and continues 
up to lead 199. 

3.253 In the example shown in FIG. 5, the 
PRESET switch is set to END POINT 1 

Mode and the SCAR LIMIT thumbwheels are set 
to 199. Momentarily moving the SCAN/STEP 
toggle switch to the SCAN position will start 
the Aut:>matic Scan operation. Scanning will 
continue until the "Scan Limit" is reached 
(green PASS light operates to indicate com­
pletion of scan) or until a wiring trouble is 
encountered. Scanning stops at each lead with 
a trouble condition so that the trouble condi­
tion may be analyzed. The ITE-5906 and 
I'?E-S901 per nG. 5 are explained in PAR. 3.26~ 
When an automatic scan of the 100 pairs is 
completed, the user will 1110ve the test fixtures 
and cords to the next adjacent 78 type block 
on the COSMIC fraae. The destination END 
test fixture and cords at the 302 connector 
shall be moved to the next assigned 302 con­
nector. The automatic scan teat is repeated 
again. 

4 

3.254 Whenever a wiring error is encoun-
tered and is going to be corrected 

immediately, be sure to depress the RESET 
button in the scan control section of the 
ITE-5422 Master Test Encoder before any wiring 
correction is performed. 

3.26 In testing cables from the protector 
frame (302 connector) or COSMIC dis­

tributing frame (78 type connector), use 
adapters as follows: 

Protector Frame 
(302 Connector) 

Drawings 

ED-1A220-30 
-31 

COSMIC Distri- ED-6C014-10 
buting 

Frame (78 Type 

100 or 50 pair 
Connecting Block) 

Interfacing 
Adapter 

ITE-S906 
Ll, L2 

ITE-5907 
(100 Pair) 

ITE-5908 
(50 Pair) 

3.261 Test equipment shall be arranged 
as shown in nG. S. At end "B", 

plug two adapters, ITE-S906, List land List 2, 
on the 302 CODDector so as to contact the 
rows designated 1,2--25,26--50, (List l); 
51,S2-75,76-99,100 (List 2). Adapters 
should be plugged to eguipaent side jack con­
nections. Four pins in each adapter (two on 
top and two on bottoia) are distinct frca 
contact pins. These pins being longer, plug 
in first into the 302 connector and should 
be employed as guide pins. Connect four 
ITE-9267C Corda to connectors (Ll, R2, L3, 
R4) on both adapters. Spring clips on adapters 
should be locked at all times. Plug other ends 
of test cords to the connectors designated 
as Ll, R2, L3, R4 on ITE-5423 or ITE-5424. 

.. . 
3.262 At end "A", plug the ITE-5907 

Adapter on the front of 78 type 
(100 pair) COSMIC block so as to contact the 
rows designated as 1, 2, 3---25,26---50,51---
75,76--99,100. Connect four ITE-9276C Cords 
to connectors (Ll, R2, L3, R4) on the adapter. 
Spring clips on adapter should be locked at 
all times. Plug other ends of cords to the 
connectors designated as Ll, R2, L3, R4 on 
ITE-5422 Master Test Encoder. Interconnect 
test sets as shown in FIG. 5. See PAR. 3.27 
for procedure to plug and unplug ITE-5907 and 
ITE-5908. 

r ,, 

) 
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3.271 

The following procedure may be 
employed to plug and unplug ITE-5907 
and ITE-5908 Adapters. 

Press both anchor release plates 
towards AMPHENOL CONNECTORS. 

3.272 Insert Adapter so that it interfaces 
all (200 or 100) contacts on COSMIC 

block from front (i.e. cross connections side). 

3.273 Press adapter slightly towards COSMIC 
block and then release "Anchor 

Release Plates" so that they are anchored in 
the grooves of fanning strips of COSMIC block 
by four stoppers. 

3.274 For unplugging the Adapter, reverse 
procedure may be employed. CARE 

SHOULD BE OBSERVED THAT ANCHOR RELEASE PLATES 
STOPPERS ARE COMPLETELY OUT OF FANNING STRIPS 
GROOVES BEFORE REMOVING ADAPTER FROM COSMIC 
BLOCIC. 

3.28 Verification of tie cable leads can 
also be carried out in a similar 

manner using two ITE-5907 Adapters and/or two 
ITE-5908 Adapters. Caution should be observed 
when connecting ITE-9276C Corda on Ll, R2, L3, 
R4 connectors of adapters and test sets. 

3.281, When tie cable is connected between 
two 100 pair 78 type blocks, two 

ITE-5907 Adapters should be used to verify 
the leads. See FIG. 7 for readout display. 

3.282 When tie cable is connected between 
one 100 pair 78 type block and two 

50 pair 78 type &lock, one ITE-5907 and two 
ITE-5908 Adapters should be used to verify 
the leada. See FIG. 7 and 8 for readout 
display. 

3.283 When tie cable is connected between 
two 50 pair 78 type connecting blocks, 

tvo ITE-5908 Adapter■ should be used to verify 
the leads. Only 50 pairs can be checked at a 
time. Only Ll and R2 connectors on ITE-5422 
and ITE-5423 (or ·ITE-5424) will be used. See 
FIG. 9 for readout display. The display will 
atart at 000 and atop at 049. The display 050 
to 099 can be skipped by setting End Point 
Switch on 2 and Thum0wheel Switch at 149 on 
ITE-5422, Master Test Encoder. This will allow 
the system to skip 050 to 099 and then continue 
scanning (teating) ring leads with display 100 
to 149 (aee FIG. 9). 
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CAUTION: READOUT DISPLAY ON 
ANALYZER STARTS AT 000, 

BUT SYSTEM ACTUALLY SCANS (TESTS) 
PAIR 50 TIP LEAD AND THEN CON­
TINUES WITH PAIR l TIP LEAD AS 001 
DISPLAY. AFTER SCANNING FIRST-50 
PAIRS, TIP LEADS (DISPLAY 000 TO 
049), THE SYSTEM SCANS PAIR 100 
WITH DISPLAY 050 FOR TIP LEAD AND 
THEN CONTINUE WITH PAIR 51 TIP 
LEAD AS 051 DISPLAY. AFTER SCAN­
NING SECOND 50 PAIRS TIP LEADS 
(DISPLAY 050 TO 099) THE SYSTEM 
SCANS RING LEADS WITH APPROPRIATE 
DISPLAY ON ANALYZER. 

3.3 Wiring Errors 

3.31 If a wiring error and/or reversal 
is located during verification, 

affected lead(s} should be reconnected to the 
proper termination(s) immediately according 
to handbook requirements. If not corrected 
immediately, leads should be clearly identi­
fied with R-3436 Flags. An accurate record 
of all wiring errors must be kept on 
SD-97-1313. 

4. ANALYSIS OF WIRING TROUBLE 
CONDITIONS 

4.1 Display Images 

FIG. l is a double exposed photo­
graph of the Display Control section 

of the Analyzer which shows the positions of 
the "short indicator bars", "A" and "B" indi­
cator■, and a multiple "Image". The Image 
you see will depend on the exact type 9f 
trouble (open, short, miswire), the teat sig-
nal 110de (HI-Z, LO-Z), and whether you are using 
Autoutic Scan or Manual operation. 

4.2 Normal Control Settings 

During nor.nal operation, the display 
MODE control will be set to SELECT 

and the A GROUP and B GROUP switches will be 
ON. 

4.3 Good Leads 

4.31 Manual Operation - A teat signal ia 
applied by hand probing one lead 

("End A" in FIG. 3). If the lead is continuous, 
the test signal will arrive at one (and only 
one) connector contact in the Encoder ("End 
B" in the example). If the lead ia wired to 
the correct terminal, the correct Ima1e will 
be displayed. 
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4.32 Automatic Scan - A HI-Z Mode test 
signal is applied automatically to 

one lead Cat "End A" in FIG. 5). If the lead 
is "good", the test signal will arrive at one 
(and only one) connector contact in each Encoder 
("End A" and "End B"). If the lead is wired 
to the correct terminal, information from 
"End A" and "End B" will "match" and scanning 
will continue. 

4.4 Analysis Procedure 

4.41 When Re1uired - "Good" leads and 
110pen11 ead locations will be 

evident from the display as explained in 
PARS. 4.3, 4.52 and 4.62. Other wiring errors 
are analyzed using the GROUP, and Selector 
switches. 

4.42 Using Selector Switches - During ana-
lysis of other fault conditions, the 

MODE switch of the Display Control section in 
the SELECT position allows the KUNDREDS-TENS­
UNITS selector switches to "select" or filter 
out those leads of interest. Signals on leads 
not "selected" will be ignored and do not 
appear on the display. The letter Non the 
selector switch represents any digit from 
0 to 9 and allows all digits to display. 

4.43 Using the A GROUP - B CROUP Switches 
- During Automatic Scan, two Encoders 

are providing display information to the ana­
lyzer. By turning either ·switch OFF, informa­
tion from one Encoder can be displayed to 
quickly analyze reverses. 

4.5 Recognizing Trouble (Automatic Scan) 

4.51 Automatic Scan - A wiring error is 
indicated by a steady alarm tone, 

a red FAIL light, and a steady display Image 
or multiple Images. 

4.52 Open Circuits 

4.521 The Automatic Scan will stop on the 
"open" lead and display the lead 

location and one letter (not both). To con­
tinue scanning, momentarily operate the SCAN/ 
STEP toggle switch to STEP the ELVS past 
the faulty lead and then to SCAN to proceed. 

4.53 Miswires or Reverses 

6 

4.531 A "miswire" or "reverse" will be 
indicated by the presence of two 

lead location codes (multiple Images) on the 
display. Both "End" designators ("A" and "B") 
will be lit. This display is also represent­
ative of short circuits and leads wired through 
a resistance to a co111DOn point. To detet'llline 
which condition exists, first turn OFF the 
A GROUP switch and note the single lead loca­
tion code display. This lead location is one 
end of the miswire. 

NOTE: If multiple Images still dis­
play, refer to PAR. 6.8 for 

the method of analyzing short circuit 
errors. 

Second, turn the A GROUP 
the B GROUP switch OFF. 
location code display is 
the miswire. A multiple 
circuit faults. 

switch ON and turn 
Again, a single lead 
the second end of 
Image indicates short 

Third, turn the B CROUP switch ON and proceed 
with scanning by momentarily moving the SCAN/ 
STEP switch to STEP, then SCAN. 

4.532 Example - Suppose that a miswire or 
reverse causes a multiple Image as 
follows: 

Position 

Group Indicators 
HUNDREDS Digit 
TENS Digit 
UNITS Digit 

Display 

A & B 
0 & 1 

2 
0 

Turn the B group switch OFF and observe the 
display. A single lead location is one end 
of miswire. Next, turn the A group switch OFF 
and the B group switch ON. Observe the dis­
lay. A single lead location is second end of 
miswire. 

Group Switch Display 
A B 

ON OFF 020 
OFF ON 120 

A020:0----:=:::=;;...,::,C:::<::':'~=-::::::::=:::::::°:B020 
Al20 0- -0 8120 

) 
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If this error is not corrected ~diately, 
a STEP switch will allow the operator to 

Turn the B group switch OFF and observe the 
display. A single lead location is one end 
of ai.svire. Next, turn A group switch OFF skip that lead. Continue scanning by opera­

ting SCAll switch. When it reaches lead 
120, a siailar display will appear. 

Position 

Group Indicator 
HUNDREDS Digit 
TENS Digit 
URITS Digit 

A 

Display 

A & B 
0 & 1 

2 
0 

and B group switch ON and observe the display. 
A single lead location is second end of 
ai.avire. 

GrouD Switch Diavlav 
A B 

OR OFF 120 
OFF OR 020 

Thia display is exactly reverse of first 
display. 

ON ON IANDOM 

ii Ci 
Off Off SILICT 

GIOUP I 
LI __ ,... __ .,__ __ ..., __ ..._ _ __,. ______________ RP-0983A 

PIG. 1 ILVS DISPLAY MULTIPLE IHAC'IS 
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4.54 Short Circuits 

4.541 Procedure - In Automatic Scan opera-
tion, a multiple Image may mean a 

reverse or a short circuit. A quick test 
to decide which type error has been found 
can be done using the A GROUP - B GROUP 
switches as described in PAR. 4.53. Any 
multiple Images displayed while either the 
A GROUP or B GROUP is OFF indicate a short 
circuit condition. The multiple Images 
can then be analyzed to find the exact 
leads involved in a manner similar to Manual 
operation. 

4.542 Example - Suppose that a short 
circuit causes a multiple Image as 
follows: 

Position 

Croup Indicators 
HUNDREDS Digit 
TENS Digit 
UNITS Digit 

Display 

A & B 
0 

3 & 4 
1 & 9 

Place the MODE control in SELECT. Turn OFF 
the A GROUP switch to check for a reverse. 
In this ezample, when either the A GROUP or 
B GROUP is OFF, a multiple Image reaaina. 
Analyze the short circuit using the Selector 
switches. 

Setting 

NNN 

ONN 

03N 

031 

039 

04N 

041 

049 

031 

031 

None 

049 

None 

049 

The analysis indicates that leads 031 and 049 
are shorted together. Leads 039 and 041 are 
not involved in the error. 

NOTE: In Automatic Scan operation, 
the HI-Z Mode test signal is 

used. In HI-Z Mode, resistances 
less than 5 megohms between leads 
will indicate as short circuits, 
depending on the SIGNAL LEVEL 
control settin~.-

8 

4.6 Recognizing a Trouble (Manual 
Operation) 

4.61 Good Lead 

4.611 A single correct Image is the "good" 
indication. Any Images different 

from the expected one indicate a trouble cond= 
tion. The steady alarm tone occurs only in 
cases of leads connected together or to a 
COllllllOn point. 

4.62 Open Circuits 

4.621 The open circuit indication is an 
absence of any display or alarm tonrr 

If the hand probe is touching a wire, and no 
Image appears on the display, the wire is 
"open". 

4.63 Miswirea or Reverses 

4.631 An incorrect three digit Image number 
on the display indicates the lead 

location of the aiavire. For example, if the 
expected Image is 010 and the actual Image is 
001, the lead at location 001 on the apparatus 
interfaced to the Encoder at "End B" is mis­
wired to location 010 at the apparatus being 
hand probed ("End A"). 

4.64 Short Circuits 

4.641 Procedure - Two or more lead location 
code Images simultaneously displayed 

during Manual operation represent a short 
circuit, low resistance between leads, or 
leads connected to a coaaon point. With the 
Display Control MODE switch in SELECT Mode, 
a multiple Image in any decade of the display 
can be "dialed out" by using the HUNDREDS 
-TENS-UNITS selector switches. To minimize 
the amount of "knob-twirling" start with all 
selector switches in position N. Dial the. 
selector switch of the most significant digit 
(left-most) showing a multiple Image until 
a single number displays on that tube. Con­
tinue the selection left to right until a 
single lead location code is visible. This 
will be the lowest lead location involved 
in the wiring error. Repeat the procedure for 
higher lead location numbers. 

r 

) 



( 

( 

HB 9 

4.642 Example - Suppose that a short cir­
cuit causes multiple Image as fol­
lows: 

Position Dis2laI 

HUNDREDS Digits 0 & 1 
TENS Digits 7 & 8 
UNITS Digits 1 & 5 

There are eight possible leads involved in 
this short circuit. The possibilities are 
lead locations 071, 075, 081, 085, 171, 175, 
181 and 185. To determine which leads are 
actually shorted, place the Display Control 
mode switch in the SELECT Mode. Selector 
switch settings and Images are shown below: 

Selector Switch Setting 
Hundreds ~ ~ Image 

N N N HJ 

0 N N OH 

0 7 N on 

0 7 0 None 

0 7 1 071 

0 7 5 075 

0 8 N 081 

0 8 1 081 

0 8 5 None 

1 N N 185 

l 7 l None 

l 7 5 None 

1 8 N 185 

1 8 1 None 

1 8 5 185 

The analysis indicates that leads 071, 075, 
081, and 185 are involved in the short circuit. 
The absence of a display (display ''blanked") 
ahova that leads 085, 171, 175, and 181 are 
!!!!!, part of the multiple short circuit. 

ATrACIIMEN'r 
Figures 2 to 9 on Pages 10 to 16 

Reason for Reissue: 
Change figures 1 through 5 to read 
Figures 5 through 9; add new Figures 1 
through 3, Table A, and Pa 4. Minor 
changes -de in PAR. 1 and 2. 
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4.7 Grounded Leads - A GROUND switch 
is located 1n the lower left area 

of the Analyzer faceplate. When this switch 
is "down" ( toward the "ground" symbol), the 
HI-Z Mode test signal is applied to the 
"ground" lead of the AC power cord through 
the CHARGER connector. Any grounded leas 
which are connected to the Encoder provide 
a return path for the test signal. The 
test signal going through the Encoder diode 
matrix will cause the Analyzer to display 
the lead location code of all grounded leads. 
Multiple Images can be analyzed using the 
procedure for short circuits. 

Engineering Planning Hanger 
Common Installation and Services 
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PUIG (J') A B HOS TEN UNI 1 VOLUME LATCH MODE SENS IT IV ITV 

I I[ 5421 
NOi[ 8 
DET ~ ON ON N N N S[LECl MID OFF VERIFY HI 
OH, ~ANGE 
llET 8 

ITE ~422 MTC INPUT SECTION FORMAT SECT ION SCAN CONTROL SECTION 
TEST OPERATION Jl JZ J, J4 ZONE GROUP SCAN PRESET ~CAN/ 

MOOE l lMIT STEP 

[ AU I Ul'UI I I i; :,t;AN ND POINT 
VERIFY 

100 PAIRS L, R, L • R4 (000-199) A 199 1 NOTE C 
50 PAIRS LI LI (000-199) A 149 z 
64 PAIRS LI Ra L, R. (OO<H99) A 177 1 

I TE 542j 
200 CKT ENCODER ,NPUT SECT ION FORMAT SECTION SIGNAL OUTPUT SECTION 

IESr OPERATION Ji Jz ~ J4 ZONE GROUP SPARE PROBE HI-ZI 

MODE JACK JACK LO-Z 

AUTOMATIC SCAN 
VERIFY 

100 PAIRS L' R, la R,. (000-199) 8 ... ... . .. 
50 f'AIRS LI L, (000-199) 8 ... ... . .. 
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NOTE A 

SIGNAL OUTPUT ~ECTIOll 

SCAN SPARE PROBE HI-Z/ 
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MIO- .... .... . ... 
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NOTFS -
A. TltE ITE 5421 ANALYZER MUST BE CONNECTED TO 

AN A/C OUTLET WITH AN ITE 9055 POWER CORD. 
THIS CORO f'RO\/IOES A GROUND REFERENCE FOR 
TESTING GROUNDED LEADS. 

B. PROGRAM PLUGS AND ASSOCIATED TEST FIXTURES 
ITE-5421 OET ,_ ITE-'Ho6, 5907, 5908 (DECIMAL 
COIMT) 
ITE-5421 DET S-ITE-5909 (OCTAL COUNT) 

C. OPERATING THE TOGGLE SWITCH TO SCAN POSITION 
WILL START THE AUTOMATIC SCANNING. OPERATING 
THE TOGGLE SWITCH TO SlfP POSITION WILL STEP 
THE IMAGE ANO TEST TO THE NEXT INDICATION. 
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