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1. GEIIIIAL 

1.1 'DI.is aection outline• inatructioaa 
for electrical verification of 

Inataller vir1ng. 'DI.is section may be used 
to teat wiring where no detailed •thod• are 
provided. 

1.2 Precaution• 

1.21 Ro action •Y be taken in a working 
office which may cause service inter­

ruption•• Since the Telephone C011pany'• peraon­
nel i• reaponaible for the status of an opera­
tional office at all timea, it i• neceaaary for 
Veatern Electric peraonnel to coordinate all 
testing with the Telephone Company to insure 
coatinuoua aervice of the office as outlined 
in the related MOP. 

1.22 General precaution• to be taken 
against peraoaal injury, equipment 

d--.ge, and service interruption• are covered 
in Handbook O and are to be observed at all 
tiae• as they apply to the operation• being 
perforaed. 

6. TESTS OF LUDS WITB PO"l'DTUL OR GROUID 
6.1 General 
6.2 Teats Using ITE-4490 
6.3 Teat• Using ITE-4251 or ITE-4251.A 
7. TESTS OP wramr; ASSOCIATED WITH 

PLtlC-IM BAYS 
7.1 General 
7.2 Testa Uaing ITE-5718 
8. WIRING VERIFICATIOR USIS ITl-5420 

THROUGH ITE-5424 (ELVS) 
8.1 General 
8.2 Requireaent• 
8.3 Testa Oaiag ELVS 
9. CABLING VERIFICATION 
9.1 General 
9.2 Teat• Oaiag ITE-5609 
9.3 Teats Oaing ITE-5256 
9.4 Testa Using ITE-5717 

1.3 If neceaaary, the appropriate 
Regional Installation Engineering 

Organization should be contacted to provide 
continuity verification inforaation for the 
following: 

(A) Operating Ccapany aodification• 
of standard circuits. 

(B) Non-standard circuita. 

(C) Manufacture Discontinued circuits. 

1.4 Wiring verification teats are made 
with the prescribed teat aeta to 

verify wiring for continuity and to detect 
and analyze opens, shorts, rever•ala and 
incorrect wiring. Condition• uy nece•aitate 
the establishing of a talking circuit when 
testing between one or more remote points. 
When a teat 1et has a provi•ion for a talking 
circuit, it will be discuaaed in the section 
which describe, thr. individual teat •et. 
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1,5 Thia aection describe■ in detail 
the operation and optilllUID applica­

tions of available continuity teat sets listed 
in the table below: 

ill 

1886 
2095 
2175 
4002 
4137 
4137A/B/C 
4251 
4251A 
4261 
4261A 
4490 
4511 
4525 
4525A 
5256 
5421 

5422 
5423 
5424 
5609 
5717 
5718 

Table of Teat Set,i 

Continuity Teat Set, 3 Conductor 
Battery Supply Set, Voltmeter 
Voltmeter 
Tone Buzzer 
AC Continuity Teat Set 
AC Continuity Teat Set 
Rapidohm Test Set 
Rapidoh■ Test Set 
Whiatler 
Whiatler 
Aasignment Teat Set 
Whistler 
Tone Buzzer 
Tone Buzzer 
Connectorized Cable Teat Set 
Electronic Lead Verification System 
(ELVS) Analyzer 
ELVS Master Test Encoder 
ELVS 200 Circuit Encoder 
ELVS 1000 Circuit Encoder 
Multiple Lead Verification System 
Cable Locator 
Modular Continuity Verification Set 

1.6 It must be noted that various condi-
tions will determine the choice 

of test set to be used. For instance, a VOM 
may be used to verify abort lead•J the ITE-4525A 
Tone Buzzer should be used when there is a 
danger of magnetizing repeat coils in trunk 
lines or repeaters, and is generally used for 
continuity testing in Electronics Switching 
Systems; the ITE-4137A,B,C AC Buzzer is gener­
ally used for aingle lead continuity testing 
as directed. The ITE-4511 or ITE-4261A 
Whiatlers may be uaed to verify continuity 
and check for short■• The ITE-2175 Voltmeter 
Set is available to verify uultiple wiring. 
The ITE-5718 Modular Continuity Verification 
Set is available to verify wiring which is 
associated with plug-in module■ . The ITE-5421 
ELVS may be used to verify wiring for certain 
bulk wiring verification operations. Not all 
of the various wiring verification test s~ts 
are mentioned here, but all are covered ir. 
detail in the following paragraphs. 

1.7 Recoaaended applications are given 
in the description of each set alor.g 

with information as to what the aet will check 
for and what it will not check with ~espect 
to the general requirements, 

1.8 General Requirements. 
Refer to the particular system hand­

oook foe the ,eco11111ended wiring verification 
test set. In the absence of this information, 
select the set which will best verify the 
wiring in the most efficient manner. 

1.9 Before starting continuity teat■ , 
the circuit drawing must be checked 

for gcounds or co111DOn path• which would cauae 
false continuity. Do not use a ground return 
on the AC Buzzer when making continuity teats. 

2. RECORDS AND REQUIREMENTS 

2.1 Records 

2.11 Wiring - veri.fication teat results 
are to be recorded on form SD-97-1313 

Test Trouble Record and suaaarized on form 
SD-97-1315 and SD-97-1334. For detailed infor­
mation on test record forms, refer to Hand-
book 3, Section 6B. 

2.2 Requirements 

2.21 All wiring run by the Installer shall 
be verified for continuity to detect 

and analyze opens, shorts, reversals and incor­
rect wiring. When pairs, quads or other group­
ings are indicated, the grouping shall be 
verified. 

2.22 Conductor color• should not be em-
ployed during verification operations. 

Continuity verification must be performed as a 
terminal-to terminal check irrespective of the 
associated lead color information also listed 
on the Cable Connect Sheet (CCS). Terminal-to­
terminal checking not only provides for conti­
nuity checking of the leada, but verifies the 
integrity of functional lead assignments within 
a ci-ccuit. This type of checking thereby elimi­
nates the chance of missing sHpped terminals 
that can readily occur when checking by color 
codes. 

2.23 The test equipment used to make 
contiT!•Jity tests on circuits con­

taining transistors, diodes, dry-reed relays, 
electrolytic capacitors, etc .• should not have 
an open circuit voltage or short circuit cur­
rent exceeding the rated voltage or current of 
the component under test. Refer to the partic-­
cular syetem installation handboo~ f~r a speci-­
fied test set. 



HI 9 

2.24 Care should be exercised when test-
ing circuits or apparatus containing 

coils, mercury contact relays, square loop 

3 

cores, ferrite sheets, etc., which may be perma­
nently injured through magnetization by direct 
or exces ■ ive alternating current. Ordinary 
direct current buzzers and similar te■ ting 
equipment shall not be u■ed for making conti­
nuity teat■ on these equipments. Refer to the 
particular sy■ tem installation handbook for 
specified test sets. 

3. CONTINUITY TESTS OF LEADS 

3.1 General - Continuity teats, using 
the test seta discussed below, will 

assure the uses of point-to point continuity, 
but will not economically reflect problems 
associated with shorts or grounda. 

ITE-4137 
lTE-41J7A 

(RP-12125-L) 

FIG. lA SHORT LEAD TEST 
(PAR. 3.2) 

ITE-'401 
ITE-41)7 ITE-9547 LUO UIDEI TEST 

@ti)®@ / ____ \ 
TEL I auzz 

FIG. lB LONG LEADS TEST WITH TALKING 
CIRCUIT 
(PAR. 3.2) 
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3.2 Tests Using ITE-4137 or ITE-4137A,B,C 

3.21 The AC Continuity Test Set may be 
used for making continuity tests 

uaually limited to electromechanical systems. 
It furni■hes a source of DC current for use 
as a talking circuit and a dry tone for use 
in continuity testing. 

3.22 The teat will verify continuity in 
the wiring, but will not test for 

shorts or analyze other defects. 

3.23 Operation 

PRECAUTION: DO NOT USE TIIE SET ON 
VACUUM TI.'BE CIRCUITS, 

CARRIER SYSTEMS, TELEPHONE REPEATERS 1 

ELECTRONIC SwITCHING SYSTEMS, ETC. 

3.231 Plug the power cord into a convenient 
60 Cycle 115 Volt outlet and prepare 

the set, using a suitable test set up from 
those illustrated in FIG. lA, lB, lC, 1D, IE, 
lF, lG, lH, or lJ. 

ITE-4137 
ITE-41)7A 

NOT REQUIRED 
FOR ITE-4ll7A 

J::::.... 

@)@)@. ~ ITE-8507 lOA / 7 j 
ITE-9548 .;::::J "- TO 

TEL I 

( RP-12127-L) 

' '.&., 15A 

LEAD UNOH TEST 

R-9572 TEST RECEIVlR 

NOTE: ITE-4137 only. If the tone 
ciruit is ~o be used for a 

considerable time, short the BUZZ 
jacks through 10 to 15 ohms using 
two ITE-9548 Cords and two ITE-8507 
Alligator Clips to avoid excessive 
heating of the buzzer. 

FIG. lC TONE TEST 
(PAR. 3.2) 
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llSV AC 

0 

llSV AC 

ITE-41378 DET 1 

TEL 2 
0 0 

BUZZ 

~ 
TONE LEVEL 

4 

LEAD UNDER TEST 

lTE-413iB DET I 

• 

0 0 0 0 
TEL 2 BUZZ TONE 

0 0 
TEL I 

~ 
TONF. LEVEL 

FIG ID SHORT LEAD TEST 

(PAR. 3. 2) 

TALK CIRCUIT 

TONE CIRCUIT 

ITE-41378 DET 2 

LEADS UNDER TEST ITE-41378 DET 

ITE-4137B DET 2 

TEL SET 

FIG lE LC\G L[AD ~ITII 
TALKING CIRCU[TS 

(PAR. 3. 2) 
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ITE-41378 DET 2 

0 0 0 0 
TEL 2 BUZZ TONE 

0EL0 ~ 'fl 1 TONE LEVEL 

ITE- 4137C 

FIG IF TONE TEST 

(PAR. 3. 2) 

R-9572 RECEIVER 

(®)(®) G,G _ LEAD _!!.lfDER_!EST 

TEL I BUZZ )- ITE-9408 

DO " 0 
'TEL2 TONE BUZZ 

FIG. lG SHORT LEAD TEST 

(PAR. 3.2) 

-

900 



9 - 900 

• 

6 

ITE- 9408 
ITE-4137C / LEAD UNDER, 

CONNECT 
"'---------'--...1 ITE- 226 OA - TEL. SET 

FIG. lH LONG LEAD TEST WITH TALKING CIRCUITS 
(PAR. 3.2) 

I TE-4.l37C 

<®<®ee 
TEL I BUZZ 

ITE-9408 

ITE- 9547 

PIG lJ TONE TEST 

(PAR. 3. 2) 

LEAD UNDER TEST ------

R-9572 TEST RECEIVER 

if' 

' 

-
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3.3 Testa Using ITE-4002 

3.31 The Tone Buzzer -y be used for 
making continuity teats and ia 

usually specified for uae in trana■iaaion 
products. lbe Tone Buzzer -y be used for 
testing leads where coils might be magnet­
ized or aenaitive apparatus might be damaged 
by other types of teat aeta. This set will 
check continuity through a lead having leas 
than 20 Cllu reaiatance; continuity is in­
dicated by an audible signal. 

3.32 

3.33 

The teat aet will verify continuity, 
but will not teat for shorts or other 
defects. 

Operation 

3.331 C<-nnect the female plug of the power 
cord into the power receptacle in 

the set and connect the other end of the power 
cord to a 115 Volt, 60 Cycle power outlet. 
lbe teat i■ made by connecting two circuit 
point■ to terminals A and Bon the set by 
using the leads provided with the aet. An 
audible tone will re■ult if the circuit con­
nected between A and B has a total impedance 
leas than 20 Ohms. 

3.4 Teats Using ITE-4525 or ITE-452SA 

3.41 The Tone Buzzer Teat Set may be 
used for making continuity teat• 

u■ually apecified for uae in Electronic 
Switching Syateaa. lbia aet will check conti­
nuity through a lead having resistance le11 
than 20 Chu; continuity ia indicated by an 
audible aignal. 

3.42 lbe teat will only verify conti-
nuity, but will not test for shorts 

or other defects. 

3.43 Operation (ITE-4525) 

3.431 Turn the OR OFF switch to the ON 
position. Connect the pin end of 

the test cords into jack• A and Bon the teat 
aet. Using a narrow blade screwdriver, turn 
SENS potentionaeter to the extreme counter­
clockwise position. Insert the teat probes 
into the 20W jack■. Slowly turn the SENS 
potentiometer clockwise until an audible 
tone ia heard. Then turn slightly counter­
clockwise until the tone is barely audible. 
If no tone is heard, check the conditions of 
the batteries. Remove the test probes from 
the 20W jacks and touch the probes together. 
A louder tone should be heard at a slightly 
lower frequency. This adjustment will check 
continuity up to 20 Ohaa on the lead under 
teat and will not yield a tone for any resist­
ance over 20 Ohms. 
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Locate the tone buzze, at a ~onvenient point 
between the frames containing the leads under 
test. Touch the teat probe■ to each end of 
the conductor. A tone will indicate conti­
nuity. Turn the OR OFF switch to on when 
the set is not in uae. 

3.44 Operation (IT!-4525A) 

J.441 The operation of the ITE-4525A is 
slightly different than the ITE-4525. 

Turn the REF, OFF, TEST switch to the BU posi­
tion. IF the LED does not light, check or 
replace the battery. Turn the thtllllbwbeel 
potentiometer until the tone is barely audible. 
lbia adjustment will enable the buzzer to check 
continuity through up to 20 Ohu and will not 
yield tone for a resistance greater than 20 
Ohms. Turn the REF, on, TEST avitch to the 
TEST position. Touch the test probes to each 
end of the conductor. A tone will indicate 
continuity. 

3.5 Testa Using ITE-4442 or ITE-4442A 

3.51 The volt ohm meter .. y be used for 
testing short leads when a talking 

circuit ia not required. It ia especially 
useful for continuity checks •de by a single 
operator. 

3.52 lbe teat will verify continuity, but 
will not check for shorts or other 
defects. 

3.53 

3.531 

Operation 

Connect the leads with the set to 
the jacks marked+ and-. Connect the teat 
leads together and adjust the potentiometer 
OIDIS ADJ to cause the meter to indicate O. 
Continuity will then be indicated by an O read­
ing on the meter. Reading• other than O indi­
cate the reaiatance in the conductor being 
checked. 

4. WIRING VERIFICATION TESTS OF LEADS 

4.1 General 

4.11 Wiring verification teats uaing the 
test aeta discussed below will assure 

the us~r of point to point continuity and will 
reflect problems associated with croaaes, shorts 
and ground a. 

4.2 Tests Using ITE-4261 and ITE-4261A 

4.21 The Whistler may be used for verify-
ing wiring where the wiring is pre­

dominantly of the aame length. 
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4.22 The test will verify continuity as 
well as gi·,e an indication of shorts, 

foreign grounds, and other defect». 

4.23 

4.231 

Set Up ITE-4261 

Volume Adjustment 

4.2311 Connect the set to a 115 V0lt outlet. 
Observe that the neon lamp iights. 

If the lamp does not light, reverse the plug 
in the power outlet. This applies to AC volt­
age only. If the power supply is DC make the 
test in the next paragraph and disregard the 
neon lamp. 

.!Q!!! R-3184 Adapter may be required 
on soae sets. ITE-9421 Cord 

should be connected only after power 
cord is connected properly and neon 
lamp is lit. 

4.232 Connect an ITE-9421 Cord to the test 
tenainal on the set and touch the 

teat pick to ground. A click should be heard 
in the loudspeaker, If this click is not beard 
when using DC power, reverse the power plug 
adapter at the power outlet. 

4.233 Touch the test pick to one of the 
conductor• under test. Adjust the 

VOLUME control to obtain a whistle of suitable 
volume. When the teat pick is removed fr01D 
the conductor under test, the test set may 
still produce a whistle, but of a -.ich higher 
pitch. 'lbis condition is nonul and is caused 
by the capacity introduced by the test cord. 

4.24 Set up ITE-4261A 

4.241 Connect the power cord of the set to 
115 Volt power outlet. 'lbe set is 

equipped with a R-3184 Adapter which may be 
removed if power outlets are arranged for a 
3-ire connector. When the adapter is used, 
connect the grounding connection to ground and 
observe that the neon lamp on the set panel 
lights. If the lamp does not light, reverse 
the plug in the power outlet. When the power 
supply is DC current the laap may or may not 
light. Make the teat in PAI.. 4.242 and 4.243 
and connect the plug so the click is heard in 
the loudspeaker. 

4.242 Connect an ITE-9421 Cord to the (W-T) 
jack on the oet and after about one 

minute warm up time the set should be ready to 
operate. Operate the toggle switch to W. 

4.243 Connect the ITE-9421 Tea~ 
ground aod listen for a cl 

loudspeaker as the ground connector 
and broken. 

ic!< to 
:k i.n th<:! 
s 111,•tie 

a 

4.24i, Touch the test pick to the wire 
to he tested and adjust the (VOL) 

p~tentiometer until a whistle of suitable 
1 

volume is obtained. In some cases a high tone,,,,,,. 
may be heard in the speaker with the pick 
removed. This is due to the capacity of the 
test cord. 

4.245 If the volume is run high the 
whistler will be audible without 

touching a capacity, however, when the test 
pick is touched to a wire the change in tone 
is clearly discernible. 

4.25 Test Operation 

4,251 I~uch the test pick to each of the 
~-ires or terminals to be tested. 

Each wire or terminal should produce the same 
audible signal if the wires have similar 
capacities and no trouble is encountered. 

4.252 Changes in tone or no tone would 
indicate a change in capacity and 

may be caused on one of the following: 

(A) A cross with battery or ground 
cause a click in the speaker. 

may be direct or through resistances 
could be several thousand ohms. 

will 
'lbia 
which 

A condenser to battery or ground • 
will stop the tone if the capacity 'Jt 

is large enough. 'lbis aet ia designed to 

(B) 

work on cables up to 1000 feet. Some sets 
may operate on lengths in excess of 1000 
feet, which means that the exact capacity 
of the cable cannot be computed. 

(C) A cross with any conductor outside 
of the cable under teat will lower 

the piteh by an amount that depend• on the 
relative length of the two conductors. If 
the second conduct~r is at least half as 
long as the conductor under test, the 
change in pitch will be great enough to be 
readily noticed. If the second conduct«-
is shorter than this, the cross may or ,rn 
not be detected depending upon the acutell!l!i,-J 
of the tester, but when the second conductor 

,. 

is teated later, the change caused by being 
crossed with a longer conductor will be 
readily detected. 

(D) An open in a conductor will cause it 
to have less capacity to ground than 

the trouble-free conductors ao it will i;= 
du~P. a hi~her pitchea .mistle than the II 
others. ~is i!I o{,t re-:cilllll!nded, h0wevH-, 
as a test ~~r ~~aci~ui:y. 
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4.253 the pitch of tbe vbi■tle i■ different 
for every different length of cable. 

A aatiafactory vbi■tle will be obtained on a 
■iogle conductor in a cable five feet long, if 
tbe conductor■ terminate in relay, jack or 
■witch tenaioala. A ■atiafactory whiatle will 
alao be obtained vben tvo conductors are 
croaaed in a cable 1000 feet loog. Capacity 
to ground beyond the value■ represented by 
tbe■e extreae cooditioo• may or may not cauae 
a whiatle depending on manufacturing varia­
tion■ in tbe set. 

4.254 the wbiatler is not rec01Dended for 
croaa teat• in local forms where 

different wire• have different lengths. 

4.26 Cro■■ed Pair■ 

(A) When tbe Wbiatler Test baa disclosed 
two or -,re croaaed conductors in a 

cable, the Whistler may be uaed to deter­
aine vbicb ia croaaed vith vbicb. 

(B) Connect the Whistler to one crossed 
conductor. Touch a grounded test 

pick to each of the other conductor■ that 
aboved a cross. the one that stop• the 
whistle ia crossed with the conductor con­
nected to the teat ■et. 

Lil WHIN 
SET 1'111.10 
C«-IECTlY 

FIG. 2 

f 11~ vut.r 

If[ .i,,;07 

ITE--/ 

r----- A [ A- !

1

8' fj ASSIS TANI 

Ar OISTANI 

( 
IT[.'1')'6 ENO 

A - ~ 

WHISTLER TEST SET CONNECTION 
(PAR. 4.272) 
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4.27 Continuity Test 

4.271 The continuity test is perfonaed in 
the same lll,llnner as the Test Opera­

tion except that an assistant is located at 
Lhe other end of the wire being tested. Aa 
each wire is whistled, the assistant applies 
solid ground to the wire which stops the 
whistle. 

4.272 The assistant can obtain an OK sig-
nal by connecting a spare wire in 

the cable to the ITE-4261A (CW) Jack and con­
necting the other end of the spare wire through 
a test receiver to ground. See FIG. 2. 

4.28 Tone Operation 

4.281 Operate the toggle switch to (T) 
and connect a test receiver to the 

(W-T) and (T) or (TC) jacks. A tone of approxi­
mately 500 cycles should be heard in the re­
ceiver. 

4.282 The volume of the tone is controlled 
by the (VOL) potentiometer and should 

be adjusted to work with the detector being 
used. Avoid working the set at too high voluae 
aa it may interfere with working circuits. 

4.3 Tests Using ITE-4511 

4.31 The whistler may be used for verifying 
wiring where the wiring is predomi­

nantly of the same lengths. 

4.32 The test will verify continuity aa 
well as give an indication of shorts, 

foreign grounds and other defects. 

4.33 

4.331 

Set-Up ITE-4511 

Operate slide switch to W position. 

4.332 With the probe held so that the 
probe pick points away from the oper­

ator, rotate the knurled disk projecting 
through the probe case away from the OFF mark 
engraved on the case (counter-clockwise rota­
tion). This operation closes a switch in the 
whistler battery supply. 

4.333 Touch the grounding cord clip to 
the test set probe. A low pitched 

buzz should be heard in the test set receiver. 
As the knurled control disk is rotated fur­
ther in a c~unter-clockwise direction, the 
intensity and, to some extent, the frequency 
of the tone in the receiver will inc,ease. 
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4.334 Connect the grounding cord clip to 
relay rack ground near tr.e termina­

tion of the ccnducto~s to be tested for crosses. 

4.335 Touch the probe pick to on~ of the 
conductors under test. A<ljust t~e 

knurled disk, if necess&ry, to obtain a 
whistle of suitable pitch. With conductors 
of short length it may be necessary to rotate 
the disk almost f.,i ly -::ounte,·--c lockwise. 

4.34 Operation 

4.341 Touch ~he probe to each of the con-
ductors under t~st. Each ~hould 

produce a whistle of che same pitch and volume. 

4. 342 Any fault in the con:iuctor under 
test wii4 cause a whistle of different 

pitch than that produced by trouble-free con­
ductors. 

(A) A cross with battery or ground, direc-
tly or through apparatus will produce 

a low pitched whistle er buzz of about the 
same pitch as if the test ?robe were con­
nected to ground directly. 

(B) A cross with any other conductor in 
the same c~bie will lower the pitch 

of the whistle ty about one-half an octave. 

(C) A cross .ith any conductor outside 
of the cable under test will lower 

the pitch by an ~mount that depends on 
the relative length of the two conductors. 
If the second conductor is at least half 
as long as the condJctor under test, the 
change in pitch will be great enough to 
be readily noticed. If the second conductor 
is shorter than this, ~h~ cross may or may 
not be detected depending upon the acuteness 
of the tester but when the second conductor 
is tested later, the change caused by being 
crossed with a longer conductor will be 
readily detected. 

(D) An open in a conductor will cause 
it to have less capacity to ground 

than the trouble free conductors so it will 
produce a higher pitched whistle than the 
others. This is not reco111111ended, however, 
as a test for contiuuity. 

4. 343 From the fore~oing, it may be seen 
that the Whistltr will det~ct crosses 

in any cable where there are enough crouble-frt.·e 
conductors to establish a normal pitch for the 
whistle. It is not necessary to strap con­
ductors to ground to detect crosses. 

4 ;4~ 'J1ie pitch of the whistle is dif-
ferent for every different lengta-~ 

of cable. A satisfactory whistle will be I 
tained on a single conductor in a cable fL_ 
feet long, if the conduc:ors terminate in relay, 
jack or switch terminals. A satisfactory 
~his~le will also be obriined when two con­
ductors are crossed in :: cable 500 feet l«- "· 

4.345 While ITE-451 will not perform 
satisfactoril on cable conductors 

less than 5 feet in lensth, it can be used 
to detect crosses in the hanjo wiring of 
individual crossbar switches. 

4.346 

different 

.The whistler is not recommended for 
cross tests in local forms wherEJ--­
wires have different lengths. I 

4.347 A cross between two conductors 
can be proved aa follows: Both of 

the suspected conductors will ''whistle" at 
the same pitch. Actually cross the two con­
ductors either with the probe pick or a piece 
of wire at the test location. There should 
be no change in the pitch of the whistle if 
a cross exists between the conductors at some 
other point. 

4.35 

4.351 

a cable, 
which is 

Crossed Pairs 

When the whistler teat has disc~ 
two or more crossed conductors .. ) 

the whistler may be used to dete=, 
crossed with which. 

4.352 Connect the whistler to one crossed 
conductor. Touch a grounded test 

probe to each of the other conductors that 
showed a cross. The one that produces a tone 
of about the same pitch as if the whistler 
probe were directly grounded is crossed with 
the conductor connected to the test set. 

4.36 

4.361 

Checking For Crossed With Ground 
or Battery 

While the whistler test can det-
mine that a conductor is crosse­

with battery or ground, it cannot determine 
which one of the conditions it is crossed with. 
Once it is determined that such a cross exists, 
the whistler may be switched to test headset 
operation and a test for battery or ground can 
then be made. The following paragraph describes 
the use of ITE-4511 as a test headset. 
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4.37 Operation a• a Test Headset 

4.371 Operate the slide switch to REC posi-
tion. This operation partially opens 

the battery supply to the whistler circuit and 
connects the teat set receiver to the grounding 
cord and probe tip. A 10,000 Ohms resistor is 
also connected in series with the receiver and 
probe tip. 

!2'.!!l_ If the set is used as a test 
headset for only short inter­

vals between whistler operations, the 
whistler battery circuit need not be 
opened by rotating the knurled disk 
to OFF. If the set is used mainly as 
a test headset for long periods of 
time or when the set is not in use, 
the knurled disk should be rotated 
to OFF. (Fully clockwise - until the 
battery switch is felt to operate.) 

4.372 The 10,000 Oha resistor in s~ries 
with the receiver and probe can be 

shunted out by holding the LR switch operated. 
With the 10,000 Oha resistor shunted out the 
receiver resistance becomes approximately 300 
Oh••• (Receiver resistance of 70 Ohaa plus 
two 415 Ohm resistors connected in parallel.) 

4.373 With the LR switch nonoperated current 
through the receiver is limited to 

approximately 5 milliamperes (assuming a 48 
Volt battery supply). Current• of this order 
should not damage equipment, such as dry reed 
relay contacts. 

5. TESTS OF MULTIPLE WIRING 

5.1 General 

5.11 Continuity tests, using the test sets 
discussed below, will assure the user 

of point-to-point continuity and will re-
flect other wiring problems as noted. 

5.2 Tests Using ITE-1886 

5.21 The Three Conductor Contin,uity Test 
Set may be used for testing the con­

tinuity of the tip, ring, and sleeve wire, and 
has a busy line feature to detect ring and 
sleeve or ring and tip reverses on busy lines. 
It is designed to make continuity tests on 
extensions of No. 1 or No.11 type switchboards 
jack-per-line multiple in offices where high 
wound line relays, 34 Ohm cut-off relays, and 
cord and trunk circuits having a sleeve battery 
through a maximum resistance of 310 Ohms, are 
installed. 

11 900 

It should not be used on extension of IJGT 
1a1ltiple, jack-per-station llRlltiple, low resist­
ance line relay circuits, or any type of -.ilti­
ple extensions other than those described above. 
It may be used for continuity tests on any type 
of un-cross-connected multiple where the Auto­
'114tic Multiple Test Set is not available, and 
on un-cross-connected OGT and subscribers llRllti­
ple having ground through a resistance or mes­
sage register on the sleeve. 

5.22 The set is designed to test con-
tinuity of the tip, ring, and sleeve 

wire, and can detect ring and sleeve or ring 
and tip reverses on busy lines. 

5.23 

5.231 

Connections 

24V and GRD 

5.2311 Direct 24 Volt Central Office battery 
and ground are connected to the test 

set. This is conveniently done by connecting 
battery to the ring, and ground to the tip of 
a spare line in the multiple, and using a test 
cord to connect the 24V and GRD terminals of 
the test set to this line at any point where 
the set is to be used. Use only wire and test 
cords in good condition for battery and ground 
connections. Solder and tape all splices 
between wire and cord terminals. 

5.232 Dry Cells 

5.2321 Six dry cells are connected to the 
DC-1 and DC-2 jacks in such a manner 

that each conductor of the DC-1 jack is con­
nected to the corresponding conductor of the 
DC-2 jack through two dry cells in series. 
This is conveniently done by connecting the 
dry cells between corresponding conductors of 
two spare lines in the multiple at one end of 
the switchboard or at the distributing frame, 
and patching these spare lines to the DC-1 and 
DC-2 jacks with two ITE-9604 Cords at any 
point where it is desired to use the set. Two 
sizes of DC-1 and DC-2 jacks are provided 1n 
order that the ITE-9604 Cord, which has a 
No. 109 plug (109 replaced by 309) on one end 
and a No. 110 plug (110 replaced by 310) on the 
other, may be used to connect to either No. 92 
or No. 49 multiple jacks. For testing excep­
tionally long runs it may be necessary to use 
three dry cells instead of two for each con­
ductor. 

5.233 Helper's Signal 

5.2331 If both tester and helper cannot 
hear the buzzer, or if the buzzer 

is not used, 2.n additional signal for the 
helper may be obtained by 1118king one of the 
fol lowing cor.11-=!ctions: 
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5.234 Receiver 5.235 

5.2341 When the buzzer i• uaed, the REC 
terminal i• extended to one terminal 

of a teat receiver worn by the helper and the 
other terainal of the receiver is connected 

5.2351 When the buzzer i• not uaed, the 
LAMP terminal i• extended to one 

terminal of a 2G lamp located near the helper 
and the other terminal of the lamp ia con­
nected to 24 volt battery. If desired, --a 

to ground. SPARE Li NES 

LI NE UNDER TEST 

B=i ZIN IIATmtY 

2G UIIP 

USE LMP OR RECEIVER 
WHEN HEL.'81 cwaT 
HEAR BUZZER 

FIG. 3 

RP-'671 

TYPICAL CORRECTIONS FOR TBRD 
CONDUCTOR CONTINUITY TEST SET 
(PAIL 5.2361) 

ON THREE CONDUCTOR 
CONTINUITY TEST SET: 

L I NE UNDER TEST 

TO TBT. JACK ~ij------

,:~ "~ ~f ~~ ~w~ "~; 
TO RET. JACK 

SPARE LINE 

TO OC-1 JACK. _,.--,__n _____ _ 
t , I I r u 

MAY BE REIIERSEO WlntOUT AFFECTING TEST 

l --~ ~A_~-_E_LINE TO DC-Z JACK _,. - -----+.;;;.....,.j._,;.;...J 
, I Ir r __ -_:::::::::::.!----' 

6 ORY CELLS AT IDF. 
USE 9 CELLS ON 
EXCEPTIOULLY 
LONG RUNS. 

HELPERS 
C'lRO 

6 ORV CELLS AT IOF. 
USE 9 CELLS ON 
EXCEPTIONALLY 
LOl«i IIJNS. 

TO GAD. 
TERMINAL I • L.. -·-· SPARE LINE ·---- I t 

J 
I r ~--•·-~•-- _ ____...tt-■ --ffil!-41' 

GAil. FROM sweo. 
GRO. FEED WIRE. 
2411 BATTERY 

TO 2~ 
TERMINAL 

TO REC. OR 

r . ---U1 ---. -~ 

~ G:Bc:.. LAMP TERMINAL 
IF REQUIRED. 

..,$E ·:~E :F ·-ESE ..11E'l ... e_t>£q 
,:ONNCT ~,,~ .,,.jEfil. 

FIG. 4 TYPICAi CONNECTIONS FOR THREE (ONDUCTOR CONTINUITY TEST SET 
( PAP.. ·, .2'61) 

FROM ~P. BLOCK. 

\ 
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trunk laap -y be uaed aa a signal by con­
necting the LANP terai.nal to the sleeve of a 
blank line and plugi.ng a trunk in this line 
at the helper'• poaition. 

5.236 'l'ST and UT .Jacka 

5.2361 The TST and UT jacks are connected 
to the two jack• between which con­

tinuity is being teated. Two sizes of jacks 
are provided in the teat· set in order that 
either Ro. 92 or Ro. 49 aaltiple jack• may be 
teated with ITl-9604 Corda. 

5.24 

5.241 

The foregoing connections are 
ahovn graphically in FIGS. 3 
and 4. 

Circuit Operation 

Idle Line Free Froa Trouble 

5.2411 The set contains a chain of three 
dry cell circuit• which operates 

the a, s, and T relay• over the corresponding 
conductor• of the line under teat, these cir­
cuit• being ao arraqed that the a relay oper­
ate• as soon aa the plug of both teat cords 
are coapletely inaerted in the jacks. The 
ring i• placed firat in the chain, to prevent 
tapping of 1ubacriber1' belle, flashing of 
line lamps and other trouble• which would be 
cauaed if the tip and ring were bridged during 
the process of inserting the tvo test plugs. 
The a relay operated lights the a lamp and 
coapletea the dry cell circuit for operating 
the S relay, thereby lighting the S lamp, and 
c011pleting the dry cell circuit for operating 
the T relay. The BL relay does not operate 
on an id le line. 

5.2412 The operation of the T relay lights 
tbe T laap aad closes a circuit 

froa ground on the ao~l contact of the BL-1 
relay to the SIG laap, the LANP terminal, and 
to the busser, if the BUZ key ia operated. 

5.242 Idle Line in Trouble 

5.2421 If the ring, sleeve or tip is open, 
the corresponding relay will not 

operate, the operation described above will 
atop at that point, and the R, S, and T lamps 
will indicate the point at which the test 
va• blocked. If these lamps indicate that 
only the tip i1 open, no key operations are 
required, but if the ring, aleeve or both are 
open, the R or S key ia operated to complete 
the teat. 

5.2422 These key• close local dry c~ll 
circuits in the set for operating 

the corresponding relays, permitting thP. ser 
to test the remaining conductor• oi the line 
and to give an O.K. signal if the remaining 
conductor• are not open. 
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If the conductor which blocked the test is 
~eversed with one of the conductor■ of the 
same line, the two corresponding relays will 
lock up over the reverse path when the key is 
operated, and the s:gnal will remain operated 
after the key is released. In the case of a 
ring ~nd sleeve reverse this locking circuit 
may be traced from the ring of the TST jack 
through th~ ring dry cells, normal contact 
of the BL key, R relay winding, ring of the 
UT jack and helper's cord, reveraed wire in 
amltiple, sleeve of TST jack, make contact of 
R relay (operated by R key), sleeve dry cells, 
normal contact of BL key, S relay winding, 
sleeve of RET jack and helper's cord, and 
reversed wire in 11a1ltiple back to the ring of 
the TST jack. A similar path exists in the 
case of a sleeve and tip or ring and tip re­
verse. Since this locking path does not exist 
unless both ends of both reversed wires are 
connected to the test set, the signal will 
stop when the ke 1 is released in the case of 
one or two opens or a reverse with a conductor 
of another line. 

5.243 Busy Line 

5.2431 When a busy line is encountered the 
BL relay operates from battery on 

the sleeve of the subscriber's cord or trunk 
circuit and closes the circuit for operating 
the BL-1 relay. The BL-1 relay operated, 
opens the circuit for the SIG lamp and buzzer 
and causes the BL lamp to light as an indica­
tion that the line is busy. The R, Sand T 
relays function as deecribed for an idle line. 

5,2432 After noting that the R, Sand T 
lamps are lit the tester operates 

the BL key, which opens the three dry cell 
circuits and connects the R relay between the 
rings of the two test cords. The purpose of 
this key is to determine whether the R relay 
was operated by the dry cells over the ring 
circuit, ot· by Central Office battery and 
ground over a ring and sleeve or ring and tip 
reverse. In the latter case it will remain 
operated after the BL key is operated keeping 
the R l&lli~ lit as a trouble signal. 

5. 2433 A H;Verse of any kind in cross-con-
nected muitiple sets up a central 

of(ice battery circuit through one or more 
of the relays in the test set which will 
operate these relays when the resistance and 
battt:ry cnndit ii:,ns permit. In the case of 
an idle line this central office battery cur­
rent is r.~~li~itle and reverses are indicated 
1s opens, as described in ?AR. 5. 242 but on 
busy lin.::s ;:he current fr,1m Central Office 
hai.t-:~y •:v~r a r~r.~ and 3leeve or ring and 
tip re1,ec .. , i!l qui:e '!-.eavy, .nd these reverses 
ne 1sually !t:teCtt!d by tt,e lighting of the 
R lamp when the BL key is operated. 
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5. 2433 (co.,::'_,, 

A tip and sl~e-,,e: re;r;:.,., ... ~ a bu;,·; line or 
between two bu;y lines ~il! usually be de­
tected as an open c~ ,P. er both line~, but 
under c~rtain circ~iL ~cnditions will ~perate 
the Sand T relays dnc gi~~ a false O.K. sig­
nal. 

5.2434 In tr,:: case ~r .:. '-·--"t'r~·t between 
tw" cC,l<i .. 11.;-:,.tz c.': a bus; line, if 

the rel.;y a:;.soci~ted , it:-: ~:.e first conductor 
of the rever•e is 0peratL~ by the ~entral 
offi:e batter;': ti,-~ Jry t.: .. 11 locking circuit 
described in PAK. 5 ~42 is set up. If the dry 
cells are ai.ding ti.-.! cen~.:s;.l office battery 
the relays \-:ill k .::, up and th-2 reverse will 
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be detected by tnc Lighting of the R lamp after 
the BL key is operated, but if the dry cells 
oppose the central :>ffic.: battery the relays 
will chatter when tt>c plu&,s are first inserted. 

5.244 Helper's Signal 

5.2441 If .;,. rec-_iver i!i connected between 
th~ REC terminal and ground the 

sound of the buzzer will be transmitted to this 
receiver thrci.gh .:r.e C-l -.:o:1denser. 

5.2442 T~e operating ~~ound for the SIG 
lamp and buzze. is also connected 

to the LAMP terminal and n•ay be used to 1 ight 
a lamp at the helper's position. 

5.245 SIG Ke_y 

5.2451 The operation of the SIG key con-
nects ground Lo the SIG lamp, LAMP 

terminal and buzzer. It 1s used by the tester 
to signal the help~r to advance to the next 
line. 

5.25 Reason for Workirg Limits 

5.251 1ne use of the set is restricted to 
the st~nd~rd tfpe cf multiple de­

scribed under "G,•n<!ral Des.:ription" for the 
following reasons: 

(A) L'lere must be sufficient current 
t~r~ugh the BL ~elay when connected 

to the ,leeve of a t~j, line to operate 
this relay, or c~rtain reverses will not 
be de!i:ected on busv lines. A maximum 
cord and trunk sle~v, resistance of 310 
Ohm:; and a JI, Ohr,: c.ut-off relay will permit 
the 5L r~l~y to op~rate satisfactorily. 

(B) There mu:;t be sufficient ::-esistance 
1n the tip Jnd ring circuits on idle 

line~:; prev~nc fals~ operation of the 
teRt a<!t ~~lays by lin~ relay ~attery and 
ground in the case of reverses. 

High wound une relays meet this require- --, 
:-:c>nt, but the old- type 60 Ohm line relayS-----~ 
do not. 

(C) The sleeve circuits in the office 
must be such that the 2250 Ohm 

ground placed on the sleeve by the teat , 
set will net interfere with the proper 
operation of any marginal relays in work--
ing circuits, such as ringing selection 
relays in jack-per-station trunk circuits. 

(D) SLu.e a tip and sleeve reverse on 
a busy line may not be detected by 

this sef under certain conditions, the 
multiple must be such that this tip and 
sleeve reverse will be detected by the ~ 
voltmeter test. 

5.3 Tests Using ITE-2175 

5.31 The Voltmeter Set is designed to 
detect high resistance crosses 

between conductors such ae paralleled tip, ring 
and sleeve wires of jack ended circuits, to 
detect grounds and to provide a means for 
making DC voltage measurements. 

fil?lli_ Detailed methods for "1ltiple 
Testing of Local, Toll and 

Teletypewriter Switchboards are ~ 
contained in Handbooks 70, 72, and · 
83. Tests of Dial Multiples are 
given in Handbooks 51, 52, 53, 61, 
62, 63, 91, and 93. 

5.32 The voltmeter was developed to 
detect crosses and grounds, espe­

cially those having a high resistance, between 
any one conductor and the surrounding con­
ductors. 

5.33 General 

5.331 Voltmeter tests are made with the 
Voltmeter Set, ITE-2175, or with 

Volt Oh11111eter, ITE-4442. ITE-2175 is prefer­
able for use in jack multiple as ITE-4442 =1 
is not arranged for rapid manipulation when 
patched to a jack. When battery and ground 
cannot be removed by circuit operation, a 
test should be made to check for the proper 
polarity. 

5.332 

Alnount 

or 

Test 5ets 

Description 

Voltmeter Test Set 

Volt Ohmmeter 

1 

1 
l 

ITE 

2175 

4442 
2095 Voltmeter Battery Supply Se-

lllllf" 
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5.333 

Aaouat 

1 

5.334 

ITE-2095 i• ordinarily 1111pplied to 
•nual and toll office• oaly. 

Acceaaorie• 

~ Description 

Any 45 Volt Radio I Battery 

Purcha■e locally for dial offices 
and for manual or toll offices 
where ITE-209S ia not available. 

Cro•• Connection• 

A■ far a■ po■sible, all cro■• con­
nection• ■hould be inatalled before 

perforaing volt•ter teat• in order that they 
•Y be teated vitb the leada under test. 

5.34 Circuit• Free of Battery and Ground 

5.341 Connect the+ BAT terainal of 
ITE-217S or - terminal jack of 

ITE-4442 to the POSITIVE terminal c,f the 45 
Volt I battery, or to the+ terminal of 
ITE-2095. 

5.342 Connect the NEGATIVE terminal of the 
battery or the GRD terminal of 

ITl-2095 to ground. 

5~"7"0t'cf 
.J. g:,,1. gll' 7,,,,,,.J. II' .J. _, "1W,,I/Nll:i .. 

7A/O INO"t/i OfVflOl!f) 3AOW3ll 
N3>...I. '03.J.S3.J. ONl3fl :ii/YO 3,.,.L 

.1.d3-:I-X3 S"".,,l'IIIVVll:i.J. "77'f ONflOllr.J :1.LOIY 

·c7.J.~3N"'0~ 31Af 
J.fi':1.J. ll11wfVf'1 s .. ,n~1:1,:, ,.,:,,,-.41 CU dlll..Lt; 111111;.,1. 

♦ 

B 
m::::ms J], I 

15 

5.343 
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.!!!!.:, When ITE-2095 i■ uaed in con-
nection vitt ITl-2175 ( ■ee 

FIG. 5) connect ei·her 24 Volt or 
48 Volt battery to the 24V or 48V 
terainal of ITE-2015 and connect the 
SIG terainal of I'I!-2095 to the SIG 
terainal of ITE-2175; also connect 
either 24 Volt or 48 Volt battery 
to the 24V or 48V terainal of 
ITE-2175 and ground to GllD terminals 
of ITl-2175 and ITl-2095. If 24 Volt 
battery is used, note that knife 
switch on ITl-2175 is in position 
so that deaignation 24V is showing. 
If 48 Volt battery i• uaed, designa­
tion 48V should be waed. 

Connect a te■t lead to the R-BAT 
terminal of ITl-2175, or the terai­
nal of ITE-4442. 

!!!!'!!!. Before ■tarting the tests, 
touch the te■t lead referred 

to in PAR. 5.343 to ground and note 
that volt•ter functions properly. 

S.344 Uaing strap wire, strap the terminals 
of the aaltiple or cro•• connection■ 

under te■t at the terainal block or terminating 
point aad connect to ground. 

U.li!•3.I.I 

,I. 9N CX' ~A A:R/ 

'Z JI 
':RI ,1.9.,1. g~ 

0 ~ !)IIH !). ,. "7711 

Q:,~11 0 
o~ . 

.1...-. 
-II 

Q.1. .L 

FIG. 5 TEST CONNECTIONS VOLTMETER TEST 
(PAR. 5.342) 
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5.345 Check each terminal or wire to make 
aure that all are grounded. 

5.346 Remove the strapping from one of 
the terminal• or wire• and connect 

the teat lead froa the Voltmeter Set to this 
terainal. there should be no deflection of 
the voltmeter, shoving that this lead is free 
from ground or croases. 

!Q!!!. If ITE-2095 is used, the 
buzzer will operate when 

trouble is encountered provided the 
SIG key on ITE-2095 i• operated. 

5.347 leaove atrapping from the next ter-
minal of wire and connect the test 

lead to that terai.nal. there should be no 
deflection of the voltmeter, ahoving that the 
terai.nal or wire is free from ground or 
croaaes. 

5.348 Repeat PAil. 5.347 until all the 
■ trapping haa been re1DOVed. 

5.349 The reaiatance of a croaa may be 
roughly eati-ted by operating the 

l& 

VS key aaaentarily to avoid burning out shunt 
or overloading battery in ITE-2175 or ITE-2095, 
and noting change of voltmeter reading. If 
voltaeter reading is greatly reduced, the 
reaiatance of croas ia high. If reduction of 
voltmeter reading i• alight, the reaiatance 
of the croaa ia low. Resistance of crosaea 
can be determined with ITE-4442 used as an 
ohmeter. See PAR. 3.5 

5.35 Circuits llot Free Proa Battery or 
Ground 

5.351 When possible, perform circuit 
operations which will remove the 

battery or ground from circuits under teat 
and perform voltmeter teat as described in 
foregoing Pil. 5.341 to 5.349. 

5.352 When battery and ground cannot be 
rea,ved by circuit operation, omit 

teat per PAI.. 5.341 to 5.349 and make a test 
for proper polarity observing that meter reads 
approximately the aame for all circuits of the 
same type. 

6. TESTS OF LEADS WITH POTENTIAL OR 
GROUND 

6.1 General 

6.11 Teats using the sets discussed below 
will assure the user of continuity 

and will reflect other wiring problems as noted. 

6.2 Tests Using ITE-4490 -~ 

6.21 The assignment teat set waa deaillJ 
to indicate on a direct reading 

meter resistance in ohma to battery or ground 
in a 48 Volt circuit. The set conaiata of 
the meter portion of the Rapidohm Teat Set 
ITE-4251 with components of closer toleran 
to obtain readings of greater accuracy. A 
lOX multiplier switch is provided to read 
values above 2000 Ohms conveniently. The 
zero center-scale meter reads directly in 
ohaa. 

I 
6.22 The set waa developed to furnish 

a device for testing trunk aaaig:::::= 
menta when varying conditions of battery o-­
ground appear on the different trunk con­
ductors. 

6.23 Set Up ITE-4490 

6.231 If the meter pointer ia not at 
center-scale (infinity), adjust 

the setting using a screwdriver in the slot 
of the centering •crew. 

6.232 Connect 48V battery and ground to 

\ 

the set with ITE-9408 Cord. Heter 
reading remains at infinity. ---r 
6.233 With the switch set at position .... ---.;. 

connect ground to jack (Teat) vi~ 
any single conductor teat cord. The meter 
should read zero at +GRD end of the scale. 
If the pointer is off reading turn (ADJ) 
knob until reading is correct. Turn switch 
to position RXlO. Meter reading may change 
slightly. Set (ADJ) knob for the best balance 
in readings. Disconnect ground from (TEST) 
jack. 

6.234 Repeat PAI.. 6.233 with 48V battery 
connected to jack (TEST). The meter 

should read zero at -48V end of scale. Set 
(ADJ) knob for the best balance in reading__ 
at both ends of scale for both switch posi 
tiona. 

6.24 Continuity Test 

6.241 With 48V Battery and ground con-
nected to the set, insert the test 

cord into (TEST) jack. 

6.242 Signal assistant to apply ground 
to the other end of the lead und­

test. Meter will ~ead Oat+ GRD end of 
scale. 
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6.3 Teat• Daina ITB-4251 or 4251A 

6.31 'lbe Rapidollll Teat Set waa developed 
to teat for continuity and cros■e• 

in cabling and aultiple wiring that i■ con­
nected to battery or ground through re■iatance 
or -gnet vindiq. In addition to the above, 
thi• aet -y be uaed to verify continuity and 
croana on lead• iaolated by diode• or diode 
-triz network•• 

6.32 

6.321 

Calibration (ITB-4251) 

Comaect jack A of the test set to 
jack A of a fr-. 

6.322 Tum the m.BC'fOR avitch to position 
a. Set the •ter at exactly ■idscale 

by _ _. of the acljuating ac:rev on the •ter. 

6.323 Connect jack DST to jack 48V. 
Adjuat the ADJ knob to obtain a 

•ter deflection of aactly zero. 

6.33 Adjuataent to Circuit Under Teat 

6.331 Connect jack DST to the ter■inal 
of the circuit under teat. Dae the 

SBLBCTOR avitch in position a or RzlO, which­
e,rer 1ive• the better •ter deflection and 
ob■erve by the deflection of the meter to the 
left or right that the ter■illal is connected 
to battery or 1round • .llao obaerve by the 
aaount of the deflection that the circuit in­
cludes the proper value of resistance. When 
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the avitch ia in poaition UlO, the indication 
of the •ter auat be aultiplied by 10 to obtain 
the resistance of the circuit in ohms. 

6.332 Operate the toggle avitcb to TB when 
the circuit under teat ia connected 

to battery or to TC llben it ia connected to 
1round. libere the utemal reaiataace involved 
ia 200 Ob■a or le••• operate the (LJl) key. 
?bi■ add■ 300 Ob■a in parallel with the Pl 
windin1• of the (L) and (B) relays to reduce 
the current flow through theae wind~ngs. Turn 
the Band L rheostat• to their extreme clock­
wise poaition. With jack TEST connected to the 
circuit under teat, tum the SELECTOR switch 
counter-clockviae to the firat position that 
li1hta lamp L. 'lbia will be position L when 
the reaiatance in the circuit is under 1400 
Ob■a. 

6.333 Tum rheostat L counter-clockwise 
until lamp L just goes out, lamp 

Olt light■ and the buzzer aounda. 
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6.334 Turn cheo■tat H counter-clockwise 
until lamp Cit goe• out and B lighta. 

'rhea turn it back until R just goe• out and 
Olt relights. 

6.335 'lbe foregoing adjuat■ent of rheostat■ 
Band Lis approzi.aate because it 

doea not take into account the heavy negative 
■oak applied to the relay■ by the biasing 
circuit■ while the te ■t lead ia open. Repeat­
edly open and cloae the teat lead and tri■ 
the adjuataents of rheostat■ Band Lao that 
laap Cit just light• when the lead ia cloaed. 

6.34 Calibration (ITE-4251A) 

6.341 CODDect jack A of the teat ■et to 
jack A of a fraae. 

6.)42 Tum the SELECTOR avitch to poaition 
R. Set the •ter at ezactly ■idacale 

by ~an■ of the adjusting screw on the •ter. 

6.343 Connect jack TEST to jack 48V. 
Adjust the ADJ knob to obtain a 

■eter deflection of ezactly zero. 

6.344 

6.35 

Remove jack TEST froa jack 48V. 

Adiu■tllent to Circuit Under Test 

6.351 Connect +130 jack of test set to 
+130 jack of a fraae, if the teat 

set is to be used to check re■ istancea iso­
lated by diodes needing poaitive voltage in 
order to be forward biaaed. If the teat set 
is not going to be used on isolated resi■t­
ances, do not make +130 connection. 

6.352 Connect jack TEST to the tenai.nal of 
the circuit under test. Uae the 

SELECTOR switch in position R or UlO, which­
ever gives the better •ter deflection, and 
observe by the deflection of the •ter to the 
left or right that the terminal is connected 
to battery or ground. If jack +130 of test 
set is used the meter deflection will be read 
on -48V side. Also observe the amount of the 
deflection that the circuit include• the pro­
per value vf resistance. When the switch is 
i1 position RXlC the indication of the •ter 
1m1st be multiplied by 10 to obtain the resist­
an~~ of the circuit in ohms. 

~ARN.!!!£i Do not connect jack test 
to -48 Volt power with 

• 1 :30 Coli,1ected to Test Set. 



9 - 900 

6.353 Operate the toggle switch to TB 
when the circuit under test is con­

nected to battery or when +130 connection is 
used. Set toggle switch in TG position when 
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the circuit under test is connected to ground 
and +130 is not being used. Where the external 
resistance involved is 200 Ohms or less, oper­
ate the (LR) key. This adds 300 Ohms in paral­
lel with the Pl windings of the (L) and (H) 
relays to reduce the current flow through 
these windings. Turn the Hand L rheostats 
to their extreme clockwise position. With 
jack TEST connected to the circuit under test, 
turn the SELECTOR switch counter-clockwise to 
the first position that lights lamp L, This 
will be position L when the resistance in the 
circuit is under 1400 Ohms. 

6,354 Turn rheostat L counter-clockwise 
until lamp L just goes out. Lamp 

OK lights and buzzer sounds. 

6.355 Turn rheostat H counter-clockwise 
until lamp OK goes out and H lights, 

Then turn it back until H just goes out and 
OK relights, 

6.356 The foregoing adjustment of rheostats 
•Hand Lis approximate because it 

does not take into account the heavy negative 
soak applied to the relays by the biasing 
circuits while the test lead is open, Re­
peatedly open and close the test lead and 
trim the ~djustments of rheostats Hand L so 
that lamp OK just lights when the lead is 
closed. 

6.4 Test Operation 
( 

6.41 Connect jack TEST to the terminals 
of each of the circuits under test, 

Each should cause the buzzer to sound. This 
verifies that each of the leads tested has 
the correct resistance to battery or ground, 
that it is therefore, continuous and not 
crossed with any other lead connected to bat­
tery or ground. 

6.42 If it is necessary to also check 
the circuits for reverses, and if 

the apparatus at the distant end consists of 
magnet windings, the magnets will be operated 
by the current over the test lead and an ob­
server can watch that they operate in prede­
termined sequence. If resistors are used at 
the distant end, the assistant can short cir­
cuit them after continuity has been estab­
lished. This will stop the buzzer unless a 
reverse is encountered. 

7. TESTS OF WIRING ASSOCIATED WITH 
______ P_L_U_G ___ IN BAYS USING ITE-5718 

7. l General 

7.11 Modularized Continuity Verifica.,. 
Set was developed to enable the 

staller to verify the wiring between plug-­
type bays and distributing frames. The set 
consists of a family of plug-in boards each 
of which is designed for a specific applica­
tion. 

7.2 Tests Using ITE-5718 
I 

7.21 Wiring Verification Tests using 
ITE-5718 will assure the user ollllll 

point-to-point continuity as well as dete@ 
and analyzing opens, reversals, shorts and 
miswiring. 

7.22 The Light-Box (List l) may be plugged 
directly to the face of any one of 

-the plug-in extender boards. The appropriate 
designation plate should be attached to the 
Light-Box. This will provide the correct 
nomenclature for the wiring for the system 
under test. 

NOTE: Sa.e extender boards hav~ 
-- built-in display lights _ 
the face plates and do not requ 
a light box. 

7.23 The Installer, at the bay under 
test, plugs the appropriate extender 

-board into the channel(s) of the bank. 

7.24 The Installer at the distributing 
frame connects the test probe 

(ITE-9539) to Central Office battery for ap­
propriate potential. The Installer then pro­
ceeds to probe the leads on the proper terminal 
block(s) at the distributing frame. 

7.25 The Installer at the frame unde-
test, verifies that the lamps OI!!!!!!!!!!!!!! • 

ate in the proper sequence. 

7.26 

7.27 

(A) 

(B) 

Continue the procedure until the 
complete frame is verified. 

Error Indication: 

If no lamp lights, there is 
an,~ or a miswire, 

If the wrong lamp lights, there 1.s 
a miswire or reversal. 

(C) If two lamps light at the same• 
there is a short between the tvc:::!:::: 

terminals. 
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(D) If any la11P• remain lit (without 
probing) there ia a short to bat­
tery. 

(!) If no lamp lights in the light-box 
and the lamp in the probe lights, 

there is a short to ground. 

7.28 Refer to other 900 Series Sections 
for more information on specific 

application• of the m-5718. 

8. WIRING VERIFICATION USING ITE-5420 
TO m-5424 (ELVS) 

8.1 General 

8.11 The Electronic Lead Verification 
System (ELVS) is a portable auto­

-tic teat system designed for Central Office 
bulk wiring verification. It can be uaed in 
Electroeechanical and Electronic Switching 
Systeu. Although the systea does not furniah 
a aource of DC current for use aa a talking 
circuit, the spare jack provision on each 
encoder eliminates running a pair of leads 
between frames under teat. This is appli­
cable only when the ELVS is used on the auto­
.. tic IIOde. 

8.2 Requirements 

8.21 The test set will verify lead con-
tinuity and will identify opena, 

shorts, reversals and grounding conditions. 
It also has the capability of specific wire 
identification and search, if required. The 
system is most efficiently used in bulk wiring 
operations when a pattern is maintained on 
the wiring (e.g., wiring between the protector 
and cosmic distributing framea). 

8.3 - Tests Using ELVS 

8.31 The ELVS can operate 1n two modes; 
a manual mode and in automatic mode 

FIGS. 6 and 7 show the basic elements in each 
mode. 

8.32 The ITE-5420-Ll Test Accessory Set 
contains inter-connect codes which 

are always required when using the system. 
The other liats contain test codes required 
for a particular application. Interconnect 
cords are 50 conductor connectorized cables 
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or cordage used to carry power, c0111111unication, 
control, and coded information between the com­
ponents of the System. 

8.33 Test cords are those which interface 
from an Encoder to the apparatus or 

terminal strip which tel"'lllinates the leads under 
teat. 

900 

8.34 • The m-5421 Analyzer contains the 
power supply and rechargeable bat­

teries, teat aignal generators, audible alarm 
controla, cold cathode ("Rizie" type) display, 
aad a set of nri.tchea used to analyze the dis­
play iaforaation. 

8.35 'lbe ITE-5422 Master Test Encoder 
selects one end of a lead and ap­

pliea a test signal to it. 

8.36 Encoder• (ITE-5423 or ITE-5424) 
receive the test signal at the other 

end of the lead on one input connector contact 
(or several, if many leads are connected or 
shorted together). A diode aatru in the En­
coder routes the signal to 4 of the 50 infor­
aation leads representing the lead location 
code. 

1 "Incl A" or "End B" 
2 Bmldreda Digit 
l Tena Digit 
4 Onita Digit 

8.37 'lbe Analyzer receives information 
about each lead from the Encoaer 

and Maater Teat Encoder, and compares this 
"origin-deatinatioa" data to determine whether 
any wiring trouble condition• exist. 

8.38 'lbe lead location code ia decoded 
aad displayed by the Analyzer, which 

then signal• the Master Test Encoder whether 
to continue (''Pass") or stop ("Fail"). 

8.39 Refer to Section 910 of this Hand-
book for information on the opera­

tion of these teat sets. Other 900 Series 
Sections provide information on applications 
and use of the test cords. 

9. CABLING V!RIFICATIOR 

9.1 General 

9.11 The teat sets discuased below may 
be used in various cabling operations 

and in some instances may be adapted to wiring 
tests. 

9.Z Tests Using ITE-5609 

9.21 The Multiple Lead Verification System 
(Ml.VS) may be uaed for verifying 

power cable and switchboard cable runs in 
Electroaechanical and Electronic Switching 
Systems. List 1 and List 2 also require an 
ITE-4442A Veit for making teats, but the List 
3 contains all items required to perform the 
tests. 
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TST 
CD 

ITE-5423 
200 CKT. E!ICODD 

01. 
ITE-5424 

1,000 err. !RCODER 
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ITE-5421 
ANALY%ER 

CIRCUIT UNDO TEST 

PIG. 6 MANUAL PROBING SETUP 
(PAI.. 8. 31) 

' I - -TST ITl-5423 
CD 200 en. ITE-5423 TST 

IIICODD OR ITl-5421 MASTD - CD 
ITE-5424 AIIALYZD TEST 

1.000 en. EIICODD 
acooa .__ -

CIRCUIT mmn TEST 

PIG. 7 AUT<»L\TIC SCAN SETUP 
(PM. 8.31) 

9.22 Teat vith the Liat 1 or Liat 3 
vill allow the operator to verify 

cable run• or allow the operator to correctly 
tag cable•• the Liat 2 may be uaed to verify 
continuity of lead• or aaltiple• at the time 
of wire wrapping. the ay•t- vill only allow 
the uaer of point-to-point continuity, but 
will not check for abort• or analyze other 
defecta. 

9.23 

9.231 

Operation 

Whenever feaaible ground ahould not 
be uaed aa a c~ return. 

9.232 If found to be neceaaary, a special 
wire identification acale may be 

made by taping al" tranaparent Cellophane 
tape acroH the face of ITE-4442A VOK. Thia 
tape can be marked with a greaae pencil and 
easily changed to identify specific leads. 
Be aure to re-,ve the tape after testing. 

9.233 Before teating calibrate the 
ITE-4442A VOK by placing the range 

switch on ''XIK" and connect "+" and "-" meter 
leads. Zero adjuat the VOK using the" " 
adjustaent. 

9.234 Before teating, caliLrate the Mt8::::= 
(Liat 3) by connecting the red and..,__ 

black lead• together and adjuating the sere­
on the meter face until the needle i• directly 
on the calibrate line. 

9.235 When using the Liat 1 or 2, if a 
cOIIDOll return path, ground, etc., 

doe• not exist, connect the yellow and the 
"GRND" resiatance box lead to any two wires 
of the cable. Take the VOK to the other en­
of the cable and search for any two leads t­
make the VOK indicate between 2 and 10 on tfie"" 
black AC-DC meter scale. The lead that con­
nects to the "-" VOM probe is the "GiND" laad 
of the resistance box and can be marked st 
both cable ends and used•• a collBOn return 
for the teatin1. 
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9.236 Connect the reaiatance box le3da, 1 
throush 12, to the cable leads ,1nder 

identification. Uae the V<M or meter and 
identify lead• 1 throup 12 at the reaote 
cable end, uaiq the •ter acale marked 1 
through 12. Repeat in STOUP• of 12 or leas 
until all lead• have been identified (FIG. 8). 

9.24 

9.241 

Switchboard Cable, Surface Wiring, 
Etc., Teating 

Repeat PAILS. 9.231, 9.232, 9.233, 
9.234, and 9.235 where they apply. 

9.242 If a vire-vrap gun i• to be uaed, 
uae Liat 2 and coanect the extension 

probe bracket to the gun tip, a• per FIG. 9, 
uaing the wrench provided. 

WAIUIDIG: A Metal wire-wrap gua tip 
aleeve aaat be uaed. A 

plaatic tip aleeve vill not work. 

9.243 Wire-wrap 12 lead• at one cable end 
and counect the reaiatance boa lead■ , 

1 through 12, to the wire-wrap terminals. 

21 900 

9.244 Connect the extenaion bracket to the 
VOM, and insert the cable lead to 

be identified into the gun tip. Identify the 
lead end using the VOH, and connect it to the 
proper terminal. 

9.3 Tests Using ITE-5256 

9.31 The ITE-5256 Connectorized Cable 
Test Set vas developed to detect 

single wiring faults in the connectorized 
cables of No. 2 ESS. The teat set can verify 
cables using 72, 64, 50 or 48 per connectors 
either in or out of the cable rack. 

9.32 The teat set vill verify continuity 
in the wiring and vill indicate a 

fault, but will not determine the cauae of 
the fault. 

CUD IEnJU GROUND OR CCN!ON 

YILLOW LEAD 

USISTANCE -
l 
2 

FIG. 8 

(PAR. 9.236) 

+ 

UMDER TEST 
ITE-2174 

RP-0800C 
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COHHON UR GROUND RETURN 

CABI.E U~DER TEST 

1 

~ 

3 

4 

5 
6 
7 
8 
9 
10 
11 
12 

VOM 
ITE-

4442A 

WIRE WRAP GIDl 

llP-08000 

FIG. 9 
(Pil. 9.242) 

9.33 Calibration 

9.331 Calibration of teat set can be 
checked by reaoving connectorized 

cable• froa the local end of the teat set. 
Place the FUNCTION switch in the TST LO posi­
tion, not~ FAULT laap is out. PreH LDIIT 
TEST button and note FAULT laap lights. Switch 
FUNCTION switch to TST BI position. FAULT 
lap should light. Presa LDIIT TEST switch 
again and laap extinguishes. Thi• verifies 
calibration of teat set. 

9.332 To calibrate teat set turn the SENS 
potentiometer inside the local box 

to the center of rotation. Place the FUNCTION 
switch in the TST LO position. 

9.333 Turn REP potentioaeter full counter-
clockwise and turn beck until PAIJLT 

laap extinguishes. Perfora the teat in Pil. 
9.331. If this test peHea, the set is pro­
perly calibrated. If this teat fails turn 
the SENS potentiometer approxiMtely one turn 
counter-clockwise and repeat Pil. 9.333 until 
set passes. 

9.334 If proper calibration cannot be 
attained, replace the battery and 

repeat the calibration adjuataenta. 

9.34 Operation 

9.341 Groups of six leads (five in the 
50-pin connector) are selected by the 

GROUP switch. See TM0-5256 for lead assign­
ments. This switch is rotated through the 
required number of positions to teat all the 
groups in the cable. 

r 
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9.342 If the FAULT laap is lit for a 
aroup of leads under teat and the 

P'URCTION SWITCH is in the proper position a 
short, open or misvire uiata in that group, 

9.4 Tests Using rrz-5717 

9.41 The cable locator system was de-
veloped to aid the Installer in 

the location of cables.in conjunction with 
the 710 Connector progr-. The set ia pri­
aarily intended to be used on voice frequency 
pairs in eschaage cable• where the poasibility 
of interference with service imat be reduced 
to ainiam. 

-1nc11cated nev or changed information. 

laasoa for leissue 
laYiaed Paragraph 7. 
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J,*2 The teat set can be used to identify 
cables in the cable rack. The set 

:nay be used for continuity verification in 
certain applications. 

9.43 The set :onaiats of tvo baaic units: 
a transmitter which produces a high 

fr~qu~ncy signal and an audio signal; and a 
receiver which detects and aaplifiea the 
signals. Both units are battery powered. For 
detai:ed instructions concerning the operation 
of the set, refer to Section 911 of this Hand­
book. 

Engineering Planning Maaager 
( Installation) 


