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CONTINUITY-ELECTRONIC LEAD VERIFICATION
SYSTEM - NO. & CROSSBAR
CONTENTS
1. GENERAL 3. APPLICATION
2. TEST EQUIPMENT
1. GENERAL Amt ITE Description
1.1 Thie section provides information and 1 5422 Encoder, Master
methods to be employed for verifying 1 S426 1000 Circuit Encoder
the continuity of switchboard caeble 1 9650 Operator's Telephone Set
leads associated with the Telephone
Central Office bulk wiring operatione * Corda and accessories are furnished with
on the No. 4 type Toll Switching Sys- test set.
tem., The verification procedures
covered herein are applicable to both 2.11 Cords and Accessories
new and additions to No. 4 Crossbar
Offices. Amt: ITE Description
l.11 The methods of this section cover the 2 9215 Multi-Contact Relay Cord
applicatione of the "Electronic Lead 2 9216 Multi-Contact Terminal Strip
Verification Syetem' as a vehicle for Cord
performing lead verification opera- 2 9217 Multiple Terminal Strip Test
tions. Cord
2 9218 Croes Point Terminal Corxd
1.2 Precsutions Against Personal Injury, 5 9220 Distributing Frame Cord
Equipment Damage and Service Inter- (150-5 x 20) ;
ruptions 1 9214A Interconnect Ceble (30 ftr.)
1 92148 Interconnect Cable (60 ft.)
1.21 General precautions to be taken 1 9214C Interconnect Cable (100 ft.)
against personal injury, equipment (As K$-20406 Cleaner
damage and service interruptione are Req'd) -L1
covered in Handbook O and are to be
observed at all times as they apply to 3. APPLICATION
the operations being performed.
3.1 The electronic lead verification sye-
1.3 Refer to G.I.C.=1.01 and Handbook 9, tem {s designed to provide wire i{den-
Section 910 for the method of opera- tification, wire search, short cir-
tion of the test sets used in this cuit and open circuit verification of
section, inetaller wiring. The system is used
for continuity verification and
2. TEST EQUIPMENT circuit analysis in Telephone Central
Office bulk wiring operations. In
2.1 uipment general there are three major compo-
nents required for the No. 4 Crossbar
Amt ITE Description eyetem as follows:
1 2260 Call, Wire Tel. Jack 3.11 The Analyzer and Master Test Encoder
1 * 4137 Continuity Test Set A.C. provides readout and control func-
4137A tions respectively. These units are
1 5420 Test Accessory Set located near the frams under test.
1 5421 Analyzer Test Set
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3.2

.13

3.14

3.15

For identificstion purposes, this lo-
cation will be considered as "End A"
or the point of origin.

The 1000 circuit encoder provides
test access at the far end of the
wiring being teeted and for identi-
fication purposes thie end will be
congiderec as "End B'" or the point
of destir.ation.

3.16

Test .ordes are designed to follow ae-~
signea .umbering when feasibie. When
it becomes impractical to have an ex-
act match between the apparatus ter-

minal number snd the Analyzer display
image, & compromise 1s used which has
a pattern that can be readily recog-

nized during Manual operation with a

test probe.

Example - Figure 7 showse the display
Image numbers associated with each of
the 5 terminal strips located at the
distributing frame as shown in Fig-
ures 1 and 4. The Hundred digit de-
fines the Level being probed (in this
example there {s &n exact match be-
tween the apparatus terminal and the
dieplay image), the Tens digit fe
ueed to define the lead deaignations
and the Unite digit defines the
Switch number. Leaving "N" represent
any number from O to 9, the following
patterns occur:

3.17

J.18

3.19

Location Image
Tip N3N

Ring N&N

Sleeve N2N

T1 NON

R1 NIN 3.2
Level O ONN
Level 1 1NN
Level 9 9NN
SWO NNO
NN2
NN&
NN6 3.22
NN8

NN1

NN3

NN5

NN7

NNO

3.21

FR88¢22¢8%

The performance of subsequent opera-
tional test methods per No. &4, Al4A
and 4A Crossbar Test Handbook 67 is
based or the assumption that the con-
tinutty of all ewitchboard ceble con-

ductors, with the exception of those
items referred to .n the lead teste
shown snd coverec in the respective
aseignment and opc.cational test sec-
tions of Handbook ©7.

Conductor colors s ould not be em~
ployed during veri “.cation operations.
Continuity verificstion must be par-
formed as a terminasl-to-terminal
check disregarding tihe associated
lead coleor information listed on
CCED's or running sheets. Terminal-
to-terminal checking riot only proe
vides for continuity checking of the
leads, but verifies the integrity of
functional lead sesignments within a
circuit. This type of checking there-~
by eliminates the chance of missing
slipped terminale that can readily
occur when checking by color code.

Continuity verification ss described
above is performed with the ITE=4137
or ITE-4137A AC Continuity Set.
Cables listed in Table "A' may be
verified using an "Electronic Lead
Verification System'.

A.C. Continuity Set ITE-41)7 or
ITE-413 7A (see Handbook 67, Vols 1,

Sect. 0.2, Par. 5.03)

Plug the ITE-4137 or ITE-4137A into a
105-125V AC outlet and prepare the
set ueing s suitsble test set-up from
illustrations shown in Handbook 67,
Section 0.2, Paragraph 5.04, Figures
2A, 2B and 2C. A typical i{lluetra-
tion is aleso shown within (Figure 8).

4

Continuity and Lead Verification
Tests (See Table "A" for Test Cords
Used)

Teating Cables from Crossbar Switches
to the Distributing Frame - TRUNKS

Test set up of cquipment arranged as
shown in Figure 1 or 4. At “End B"
plug the five teat cords (ITE-9220)
onto the 150-type terminal stripe (on
the cross connect side) s0 as to cone
tact the rows designated "T, R, T1,
Rl and S". 1Insert the other end of
the five teest cords (ITE-9220) into
the connectore designated L1 and L3
on ITE-5424., Interconnect the 1000
circult encoder (171E-5424) to the
Master Test Encoder (ITE-5422) or the
analyzer (ITE-5421) in accordance



[

HB 9

3..3

3.31

3.32

with the methods outlined in Handbook
9, Section 910. Test procedure con-
sists of scanning the crossbar switch
terminals of two levels on each switch
at the equipment frame per test scan.
Test Cords ITE-9218 are associated
with switch levels O and 1 on each of
the 10 switches in the equipment frame
for the first test scan. keadout for
the distributing termination for first
scan will be from 000 .to 149. Upon com-
pletion of tests for switch levels O
and 1 the ITE-9218 Cord Shoes (PO to
P4 of Figure 1) should be moved to
levels 2 and 3 on each switch and the
test scan repeated. A total -of five
test scans are required to test sll
the levels of each switch (Zones 1 to
S). Typicel readouts using cords
ITE-9218 and ITE-9220 sre shown in Fig-~
ures 1.1 and i.2.

Testing Terminal Strip Multiple Cables
Between Egquipment Frames

Test setup of equipment to be arranged
as shown in Figure 2 or Figure 5. Test
cords are arranged to plug onto termi-
nal strips from the front of the bays
being tested. If a cord must be
plugged onto the resr of a terminal’
strip due to operating conditions, the
reversal program plug is to be used on
the ITE-5421 Test Set to provide the
correct readout information.

The procedure consists of scanning the
terminal of two terminal etrips per
test scan, Where the multiple under
test uses more than two terminsl
strips (L.e., the home and mate termi-
nal strips at ITI1 and TCI frames), »
second test scan will be required.

For the second teet scan, the test
cords at both the originating and ter-
minating frames are moved to the sec-
ond set of multiple terminal strips.
The zone switch of ITE-5422 i{s set at
Zone 1 for each scan and the test
cords plugged into the L1 and R2 Con-
nectors on ITE-5422 and ITE-5424 Test
Sets for both scans., Readouts will be
from 000 to 059 with punching sesign-
ments shown in Figures 2.1 snd 2.2.
When testing multiple cabling between
a new frame and working frame, the
test set is to be used as indicated in
TMO-5420 for testing active circuits
and standard procedures for working
equipment shall be observed.

3.461

3.42

3.5

3.51

3.52
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Testing Multi-Contact Relay Multiple

Cables Between Equipment Frames

Test setup of equipment to be er-
ranged as shown in Figure 3 or Figure
6. The multi-contact relay test
cards are inserted between the fixed
and make contacts of the 286~ or 287-
type relays with the etched side of
the card contacting the meke eide of
relay. Where 287-type relays are
tested, two multi-contact relay test
cards will be required. The contact
surface of the multi-contact relay
test cards muet be cleaned using
KS-20406-11 Wash (Trichiorotribluore=-
thane) prior to each usage.

The procedure consists of scanning

two 286-type relays or one 287-type
relay per test scan. Where the multi-
ple under test uses more than two 286-
type relays or one 287-type relay,
additional test scans will be re-
quired. For each test scan the zone
switch of the ITE-5422 Test Set is

set at Zone 1 and the test cords
plugged into the Ll and R2 connectors.
Readouts will be from 000 to 059 with
punching assignments ahown in Figure
3.1. When testing multiple cabling
between a new frame and a working
frame, the teet sets shouid bde used
in marual mode. (Refer to Handbook 9,
Section 910 and standard procedures
for working equipment.)

Miscellaneous Testing

Various combinatione of test cords
other than those specitied tn Para-
graphs 3.2 through 3.4 are possible.
For these situations the test setup
will foilow the segments of Para-
graphs 3.2 through 3.4 which apply to
the particular cords. An example
might be the testing of tie cables
from 150-type terminal strips on one
distributing frame to 150-type termi-
nal strips on another distributing
frame using two ITE-9220 Test Cords
for "End A" and two ITE-9220 Test
Cordes for "End B",

For testing circuits where "End A"
does not have a terminal array which
fits any of the avallable test cords,
the ITE-5422 Test 3et can be used in
a manual mode with a test probe., An
example might be the testing of trunk
circuits from the TUA, TUB or TUC
Frames to the Distributing Frame.
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TABLE A
g CONTINUITY TEST APPLICATION - NO. 4 CROSSBAR
'f T
MASTER TEST ENCODER TEST
‘ “ENL A"  ENCODER TEST CORD “END B" CORD TYPICAL CABLES
| ORIG FRAME GUANTITY _ CODE TERM FRAME ~ QUANTITY _ CODE TO BE TESTED
CBA 1 Probe ADF, IDF, TDF 5 ITE-9220 H6, H7, HB, H9, H31
S e 1 ITE-9217 DC 1 ITE-9217 K1 to K5, K21 to K26
ITt, TCI 2 ITE-9218 || TDF 5 ITE-9220 G1-8 G1-23
iTI, TCI 1 ITE-9217 || ITI, TCI 1 ITE-9217 G1-9, Ré
TITL, TCI 1 ITE-9215 || ITI, TCI 1 ITE-9215 Gl-4A, G1-10
TITo, TCC 2 ITE-9218 || ADF, TDF 5 ITE-9220 D8, D21, D22
"Ir10, TCO 1 ITE-9217 || 1TO, TCO 1 ITE-9217 D12
. 1T0, TCO 1 ITE-9215 ero, TCO 1 ITE-9215 D6A, D7
‘110, TCO 1 ITE-9218 || 1ITO, TCO 1 ITE-9218 D35
MC 1 ITE-9216 || MC 1 ITE-9216 MA
" 5L, ORSL 2 ITE-9218 {| TDF 5 ITE-9220 D8
MFSL, ORSL 1 ITE-9216 || LCC 1 ITE-9216 LCB
" MFSL, ORSL 1 ITE-9215 || MFSL, ORSL 1 ITE-9215 MS
* Misc RR 1 Probe TDF 5 ITE-9220 Trunk Cable
“MIT, MIC 1 ITE-9216 || MIT, MTC 1 ITE-9216 MB, MC, MD, ME
L sIC 1 ITE-9217 || SDC 1 ITE-9217 K101
© SDC 1 ITE-9217 || IC 1 ITE-9217 K104 to K112
L 7CH, ITB 1 ITE-9217 TCB, ITB 1 ITE-9217 MA, MB
CTUA 1 Probe ADF, IDF, TDG 5 ITE-9220 B5S, B63 to B65, B67,
; B371, B373
T 1 Probe ADF, IDF, TDF 5 ITE-9220 B256, B260, B261, B226 to
B268, B286, B271
Tt 1 Probe ADF, IDF, TDF 5 ITE-9220 AG2l, AG25, AG33 to AG3S

W,

b
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FIG. 1
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EQUIPMEMT LAYOUT FOR TESTING CONTINUITY BETWEEL

X-BAR SWITCHES AND DISTRIBUTIMNG FRAME TERMINAL

STRIPS. (PAR.

3.22)
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Ti R1 S T R Tl Rl S T R

109} 119 129} 1394 149 | 159 909 | 919 929 ] 939 | 949 | 959
108 118 128 138 148 908 | 918 928 938 | 948

1071 11711274 137 147 907 | 917 | 927 | 937 | 947

106 116} 126 | 136} 146 906 | 916 | 9261 936 | 946

1055 115 125} 135§ 145 905 | 915 925 | 935 | 945

104 1147 124 ) 134 144 904 | 914 | 924§ 934 | 944

103} 113 123} 133 143 903 191319231933 }943

102} 112122 132} 142 902 912|922} 932942

101 ¢ 111} 121} 131§ 141 501 | 911 | 921 { 931 | 941

100} 1101 120} 130 140 | 150 900 | 910 | 920 | 930 | 940 | 950
309 | 2194 029 ] 039 ] 049 | 059 809 | 819 | 829 | 839 | 849 | 859
208 018|028 | 038} 048 808 { 818 ] 828 | 838 ¢ 848

007 ] 0171027037 ) 047 807 | 817} 827 | 837 | 847

Q06| 016 1 026 | 036} 046 806 | H16 | 826 | 836 | B4b

2051 015]025] 035} 045 805 | 815 | 825} 835 | 845

004 | D14 | 026} 034 | 044 B0G | B14 | 824 | 834 | 844
003013 {023 {033]043 803 | 813 | 823 | 833 | 843
0027012 1G22| 032|042 802 812 ] 822 | 832|842

001 | 011 | 021 | G31 ! 04l 401 | 811 | 821 { 831 | 841

000, 010 | C20 | 03G | 040 | G50 800 | 810 | 320 | 830 ; 840 | 850
----------- Zone le=-wccea-ac Thru --=--------Zone S-----w=--==

FIG. 1.1 RFADOUT DISPLAY ASSOCIATED WITH [trE-9218 CORD

{(ZONES 1 THRU 5) (PAR. 3..

oy
-

@
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FIG. 1.2 READOUT DISPLAY ASSOCIATED WITH ITE-9220 CORD - 150-5 x 20
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“End B

BT, BU BW, BY 4' 50 Conductor
~ -——| Type Terminal Strip l Interconnect Cord
L R
Torert A LN N \/
o Ll R2 L} Ré M M
ﬂl ) Zone 1 I H pUT
1ae) ouT
™0
Ir:'"':: ITE~5424 1000 Circuit Encoder
Hl jf-—
bwu ITE-9214 4,B or C Interconnect Cord-——————ax
Terminal Strip in ITE-9216 or ITE-9217 B
Equipment Frame Test Cord (1 - required) ]:

J. (Frame IT1 shown)

. 4' 50 Conductor "End A" 4
g~ T ——
1 Interconnect Cord 1TE-3421

Det. 3
Cable being tested |
- - l I [ Standard
Program
' ‘ w | Plug
- S EVERVIERY.
Ll R2 LIR4G,M M M MP P o)
” n Input Probe
Corootr] —\ © ITE-5422 ITE-5421
i l"m"| Master Test Encoder] Analyzer
} ! l Iﬂp\lt hutput
bt huuul .
] 'T..T..?'
H: i 11' 50 Conductor
Wwwu ITE-9216 or I1TE-9217 Interconnect Cord
Test Cord
(1 - required)
Terminal Strip in
Equipment Frame
(Frame ITI shown)
RP-0472

FIG. 2 EQUIPMENT LAYOUT FOR TESTING CONTINUITY BETWEEN
MULTIPLE TERMINAL STRIPS ON EQUIPMENT FRAMES
(PAR. 3.31)

”~
=
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FIG.

FIG.

059 | 04v { 039 | 029§ 019 | 009
0 048 | 038 | 0281 018 | ooB
057 | 047 | 037 ] 0271 017 | 007
056 | 046 | 036 ] 026 ! 016 | 006
055 | 045 | 0351 0257 015 | 00%
054 | 064 | 034 | 024 1 014 | 004
053 { 0431 0331 023} 013 | 003
052 1 042 0321 0221 012 | 002
051 | 041 | 031 } 021 | 011 [ QO1L
050 } 060 | 030 | 020 | 010 | 000

2.1
3

READOUT DISPLAY
(P“. 3.32)

ASSOCIATED WITH ITE-9216 CORD

059 | 049 | 039 | 029 | 019 | 009
058 | 048 | 038 | 028 { 018 | 008
057 | 047 | Q37 | 027 | 017 | 007
056 | 046 | 036 | 026 | 01€ | 006
055 | 045 ] 035 | 025 | 015 | 005
054 | 046} 0346 | 026 | Oi4 | CO4
053 | 0431 033 | 023 | 013 | 003
052 | 042 ) 032 | 022 | 012 | 002
051 | 041 | 031 | 021 | O11 ; 001
050 | 040 | 030 | 020 | 010 | 000

@¢2 READOUT DISPLAY ASSOCIATED WITH ITE-9217 CORD

(PAR. 3.32)

922
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286 or 287

— —’ Iype Relnz

2

gl

[l
t [}

. hl“‘w

£ [
t |

10

"End B"

4' 50 Conductor
llntcrcoﬂnoct Cor
L YR

ITE-9214 4,8 or C Intercofnect Cordl-—-

VAR VIV W/
L1 R2L3IRG
Zone 1 I I
Output
ITE-5424 1000 Circuit Encoder

‘T“

Multi Contact Relays
in Equipment Frame
(Frame ITI shown)

I-—-’ Cable being Tested

e
—
\

YT

i ]

| |

il

e

| i

i i

ITE-9215 Test Cord -
(1 - required) I

4' 50 Conductor
Interconnect Cord

1 (7]

"End A"

Ll R2 L3RG, M M MP P
I Input

ITE-5422 ITE-5421
Master Test Encoder Analyzer

Input 'Output

“ Probe

ITE-5421
Det. 2

Standard
Program
Plug

o

ITE-9215 Test Cord
(1 required)

Multi Contact Relays
in Equipment Frame
(Frame ITI shown)

RP-0473

FIG. 3 EQUIPMENT LAYOUT FOR TESTING CONTINUITY BETWEEN MULTI-
CONTACT RELAYS ON EQUIPMENT FRAMES (PAR. 3.41)

Interconnect Cord

‘11' 50 Conductor

Ly
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029 059
019 049
009 039
028 058
018 048
008 038
027 057
017 047
007 037
026 056
016 046
006 036
025 055
015 045
005 035
024 054
014 044
004 034
023 053
013 043
003 033
022 052
012 042
002 032
021 051
011 041
001 031
020 050
010 040
000 030

FIG. 3.1 READOUT DISPLA/ ASSOCIATED WITH ITE-9215
(PAR. 3.42)
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12

LEVELS Ol | LEVELS 2&3
v 0-9 W 0-9

"T:- B

R

LEVELS 445 LEVELS 667 LEVELS 849
sw 0-9 sw 0-9 sw 0-9
1 [

| | )
| J |
] 1 ]
| ! [
L. L.~ L.

]

MINAL STRIPS AT

150 3¢ TYPE TER- T
TDF (S S+OWN)

{118-9220 corp

uv" F__G‘L LIV__Ul

L1 R2 LI R4
ZONE 1

ZONE 2

Ll R2 L3 R4

LIJW' uv_ul | L

4' 50 CONDUCTOR INTER-

7\(5 REQUIRED)

"*END

A"

M MP

4' 50 CONDUCTOR
INTERCONNEC! CORD

0

A {AND PROBE

1TE-5421 DETAIL
3 STANDARD PRO-

GRAM PLLG

E: SW-4
=

Y
LLR2ZLIRG _LLR2LIRG . LLR2LIR
I ZONE ° ZONE & ZONE 5 OUTPUT
ITE-5424 1000 CIRCUIT ENCODER l
ITE-9214 A, B, OR C INTERCOMNECT CORD
P )
T SW=9
SW=8
SW?
o
T T sus
iTE-5421 ANAL ZER
ENCODER
INPUT " PROBE 5W-5

SW-3

SW-2

SW-1

Sh=0__

CROSSBAR SWITCHES
IN EQUIPMMENT FRAME

FIG. & EQUIPMENT LAYOUT FOR TESTING CONTINUITY BETWEEN X-BAR A7 0617
SWITCHES AND DISTRIBUTING FRAME TERMINAL STRIPS
(PAR. 3.22)

L
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FIG.

HB 9 13
4' 50 Conductor
Interconnect Cord
“"End B"
NT, BU 3W, BY ORCA ,
- _I Type Terminal Strip
LJ.R
(i A . | v
Sy Ll R2 L3 R4 M
all ! Zone 1 H ﬂ
H W Output
rm o
F-m-'-: ITE-5424 1000 Circuit Encoder
bwul ITE-9214 A,B or C Interconnect COTd—————esf
Terminal Strip in ITE-9216 or ITE-9217
Equipment Frame Test Cord (1 - required) 50 Conductor
Jd- (Frame ITI shown) Intcrconnoct Cord
y ﬁ’ "End A" 5-5‘21
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