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— WARNING! —

SOURCES LIKE SMALL HAND-HELD RADIO
TRANSCEIVERS, FIXED STATION RADIO
AND TELEVISION TRANSMITTERS, VEHICLE
RADIO TRANSMITTERS AND CELLULAR
PHONES GENERATE ELECTROMAGNETIC
RADIATION THAT MAY INDUCE VOLTAGES
IN THE TEST LEADS OF THE MULTIMETER.
IN SUCH CASES THE ACCURACY OF THE
MULTIMETER CANNOT BE GUARANTEED
DUE TO PHYSICAL REASONS.

Basic Specifications

Maximum Range : Depends upon the V.O.P of the cables under test.
3.7km @ V.O.P<99.9 %
3.0km @ V.0.P<80.0 %
24km @ V.0.P<66.0 %
1.9km @ V.0.P<50.0 %

Range Selection : Automatic range control
Resolution : 50 cm
Accuracy” : +2 % of reading + 50 cm < 100 m

+2 % of reading > 100 m
# This accuracy is effective for Coaxial Cables up to 2.4 km, Telephony
Cables up to 2 km, and Structured Wiring up to 1 km.

Output Impedance : 25, 50, 75, 100, 125 or 150 ohms
Impedance Selection : Automatic output impedance control

Velocity Factor . Adjustable from 1.0 % t0 99.9 %
Cable Library : 39 standard cable types
Memory Location : 20 for custom cable types
Connector : BNC

Line Voltage Detection : 6.5V

Input Protection : 250 V RMS (BNC Terminal only)

& Warning

The product should not be connected to any energized
circuits. Connection to mains supply voltages will damage
the Meter and could be hazardous to the user.

The product contains parts that can be damaged by static
discharge. Discharge the cable to be tested before
connecting the product to the cable.

Read “Safety Information” before using this Meter.
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Repair and Warranty

Safety Warnings

This Meter complies with the safety requirements of IEC 1010-1 : 2001. k is
designed for use on de-energized drcuits only, however this Meter is protected
against telephone networking voltages (EN 60950 : 1999 Sec. 2.3). Connection to
any mains supply voltages may result in damage to the Meter and/or a hazard to
the user. Hence the user must assume responsibility for ensuring his or her own
safety.

International Symbols used on the Meter

& Caution! Refer to the explanation in this manual.

@ Double insulation or Reinforced insulation

ﬂ Battery

(E Meter complies with current EU Directives.

International Standards

Safety  :1EC 1010-1: 2001
EMC :EN 61326 : 1997+ As: 1998

EMC Standard Category of Pass
ESD IEC 1000-4-2 A
EM IEC 1000-4-3 A
Burst IEC 1000-4-4 A
Surge IEC 1000-4-5 A
Conducted RF IEC 1000-4-6 A










4, Meter Operation

4.1 Principles of operation

The Meter works by measuring the time taken for a signal to travel to the far end of
the cable (or to an intermediate fault) and to return.

The velocity at which the signal is transmitted (Velocity of Propagation, that is,
V.0.P) will depend upon the characteristics of the cable to be tested.

The length is computed from the following formula :
travel time X (3 X 10%) X V.O.P

The V.O.P is specified for standard cable types in this manual. However, do not rely
solely on the specified V.O.P because variations of up to 20 % can occur between
batches of cable. Therefore, if accuracy is critical to your situation, you must
determine the actual V.O.P of each cable. Verify the length measurement by
measuring a sample cable (longer than 10 m) of the same cable type you will be
testing.

4.2 How to connect a cable to the Meter

* Ensure that no power supply or equipment is connected to the cable to be tested.

* Ensure that the far end of the cable to be tested is either open or shorted (not
fitted with a terminator).

* Connect the Meter to one end of the cable to be tested.

The cable connection to the Meter is via a BNC connector located at the top of the
Meter. For unterminated cables use the Alligator Clip adaptor as follows.

Coaxial cable : Connect the red clip to the center wire and the black
clip to the shield.

Shielded cable : Connect the red clip to a wire adjacent to the shield of
the cable and the black clip to the shield.

Unshielded twisted

pair cable . Separate one pair out and connect the two clips to the

two wires of a pair.

Unshielded multi-core
cable : Connect the two clips to any two wires.

4.3 How to set the cable type

The Meter needs to be set for the cable type to be tested before being used to take
measurements.

If the cable type is listed in the library, setting up is simply a matter of selecting the
appropriate cable type from the library.

4.3.1 Selecting a library cable type

The library cable type you will select determines the information about V.O.P and
the abbreviated trade name of the cable to be tested.

1. Turn the Meter on.

2. The Meter will display the previously selected cable setting (see Fig. 1 and
Fig. 2) with its V.O.P.

3. Press the SELECT button then the Meter will display both the LIBRARY
symbol (blinking) and the V.O.P symbol.
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4. Press the OK (4E3) button to set the Meter to the LIBRARY mode. The Meter

will display the imormation of the LIBRARY No. 1, when the “ @} " will be
blinking.







4.3.3 Testing cables not included in library

If the cable type to be tested is not in the library, it can stil be tested if the V.O.P is
known. If the V.O.P is unknown, refer to Section 4.4.

1. Tum the Meteron.

2. The Meter will display the previously selected cable setting [see Initial Display of
Section 3.(1)] with its V.O.P.

3. Press the SELECT button then the Meter will display both the LIBRARY symbol
(blinking) and the V.O.P symbol (see Fig. 3).

4. Press the ¥ button then the LIBRARY symbol wil stop blinking and the V.O.P
symbolwillbe biinking.

5. Press the OK (ﬂ ) button to set the Meter to the V.O.P adjusting mode, when
the LIBRARY symbol will disappear, the V.O.P symbol will stop blinking, and the

“ LI " segments will start to blink.
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% The Meter can enter into the Calibrate Cable function to determine the
V.O.P for a known length of cable by pressing any button out of A and ¥
buttons when the Meter is in the V.O.P adjusting mode. Then, the SPL will
appear replacing the LIF and “ 10.00 ” will be blinking to alert the user that
a sample cable longer than 10 m is necessary.

Fig. 5
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6. Press the OK (ﬂ ) button again then the default V.O.P value of 66.0 % will

start to blink.
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7. Scroll through the V.0.P value between 1.0 % and 99.9 % by using the 4, A

and ¥ buttons to find the required V.O.P value.

8. Press the OK ( £» )button to setthe Meter to the required V.O.P value.

9. Connectthe cable to be tested to BNC connector of the Meter.

10. Press the TEST button to take the required measurements.
Forexample, the Meter can have the following display.

& =
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Theoretically V.O.P can be calculated from the dielectric constant, but actual values
often differ slightly from the theoretical one. In an actual cable the dielectric may not
fill up the space between the conductors completely. This can cause the effect of
increasing V.O.P.

In twisted pair cables the V.O.P depends upon the pitch of the twist to some extent.
The tighter the pitch the more dielectric and the less air space so the V.O.P is
higher. For example, variation of V.O.P between pairs with CAT 5 is typically + 2 %
because the different pairs of CAT 5 are deliberately given staggered pitches to
reduce crosstalk.

22

8.1Low battery indication

The Meter displays “ £la i the upper display to indicate the status of low
battery. Replace the batteries immediately. Never leave a weak or dead battery in
the Meter. Even leak-proof types can leak and damage the Meter.

Forexample,
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8.2 Overrangeindication

The Meter will display “ [{ffr " in the lower display if the TEST button will be
depressed when BNC of the Meter is improperly connected to either a cable tobe
tested or Alligator Clip adaptor or when no cable is connected to the Meter.

Forexample,
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10. Specifications

Maximum Range

Range Selection
Resolution

Accuracy*

Weight
Protection
: Depends upon the V.O.P of the cables under test.
3.7km @ V.0O.P<99.9 % Safety
3.0km @ V.0.P<80.0 % EMC

24km @ V.0.P<66.0%
1.9km @ V.0.P<50.0 %

: Automatic range oontrol
: 50 cm

1 +[2 %ofreading+ 50 om ]< 100 m

+ 2% of reading >100 m

* The accuracy is effective for Coaxial Cables up to 2.4 km, Telephony
Cables up to 2 km and Structured Wiring up to 1 km.

Output Impedance
Impedance Selection
Veloctty Factor
Cable Library
Memory Location
Connector Type

Display

Power Supply

Battery Life

Operating Temperature
Storage Temperature
Relative Humidity

Dimensions
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: 25,50, 75, 100,125 or 150 ohms

: Automatic output impedance control
: Adjustable from 1.0 % to 99.9 %

: 39 standard cable types

: 20 for custom cable types

: BNC

: ICON type 7 segment LCD (Backlight stays on for 1

minute when activated.)

: 4 LR6 (AA)type 1.5 volt akaline batteries
: Approx. 5000 tests

: -18 °Cto 60 °C

:-20 °Cto 70 °C

: 85%at35°C

: 235H x 100 Wx 44 D mm

: Approx. 450 g

: Overvoltage protection against telephone network

voltages (EN 60950 : 1999 Sec. 2.3)

:IEC 1010-1: 2001
- EN 61326 : 1997° A1 : 1998

CE Certificated
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The Meter contains statically sensitive devices and is not user serviceable. If a unit
fails, or its protection has been impaired, it should not be used and sent for repair
by suitably trained and qualified personnel.

New Meters are guaranteed for 1 year from the date of the user’s purchase.

For service requirements contact the distributor from whom the Meter was originally
purchased.



