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Introduction

Thank you for purchasing this Hioki 3264 - 3265 CLAMP ON AC /
DC HIiTESTER”. To get the maximum performance from the tester,
please read this manual first, and keep this at hand.

Safety

/A DANGER

®To avoid short circuits and accidents that could
result in injury or death, use clamp testers only with
power lines carrying 600 V AC or less.

®To avoid short circuits and accidents that could
result in injury or death, when the tips of jaws are
open, do not use on bare conductors.

This Instruction Manual provides information and warnings essential
for operating this equipment in a safe manner and for maintaining it
in safe operating condition. Before using this equipment, be sure to
carefully read the following safety notes.



The following symbols are used in this Instruction Manual to indicate
the relative importance of cautions and warnings.

ADANGER

Indicates that incorrect operation presents
extreme danger of accident resulting in death or
serious injury to the user.

AWARNING

Indicates that incorrect operation presents signifi-
cant danger of accident resulting in death or
serious injury to the user.

ACAUTION

Indicates that incorrect operation presents possi-
bility of injury to the user or damage to the
equipment.

NOTE

Denotes items of advice related to performance of
the equipment or to its correct operation.

Safety Symbols

In the manual, this mark indicates explanations which it is
A particularly important that the user read before using the
equipment.

Inspection

|

When the unit is delivered, check and make sure that it has not been
damaged in transit. [If the tester is damaged, or fails to operate
according to the specifications, contact your dealer or Hioki represen-

tative.



Precautions

A DANGER

@ Always connect the clamp sensor to the secondary side of a
breaker. On the secondary side of a breaker, even if the lines
are shorted the breaker can trip and prevent an accident. On
the primary side, however, the current capacity may be large,
and in the event of a short-circuit there may be a serious
accident.

© The maximum permissible input is 1000 V DV *(750 V DC), or
750 V AC *(600 V AC). Do not measure voltages in excess of
these limitations, as doing so many damage the unit or cause
an accident that might result in injury or death.

*( ) : when using the output converter.

A WARNING

® To prevent electric shock, do not allow the tester to became
wet and do not use the tester when your hands are wet.

® When working with live circuits, take all suitable precautions
against accidents, including the use of electrical safety gear
such as rubber gloves, rubber boots, and safety helmets.

®To avoid possible electrical shock or damage to the clamp
sensor, avoid touching the exposed metallic of the clamp
sensor with your hands or any other metallic objects while
measuring voltage.

®To avoid electrical shock exercise extreme caution. During
current measurement, keep the voltage measurement leads
and temperature probe away from the instrument’s body.




A CAUTION

® Note that the unit may be damaged if current or voltage in
excess of measurement range is input.

@ Do not store or use the tester where it will be exposed fo direct
sunlight, high temperature, high humidity, or condensation. If
exposed to such conditions, the tester may be damaged, the
insulation may deteriorate, and the tester may no longer
satisfy its specifications.

® Before using the tester, make sure that the sheathing on the
leads is not damaged and that no bare wire is exposed. If there
is damage, using the tester could cause electric shock. Con-
tact your dealer or Hioki representative.

®To avoid damage to the unit, do not subject the equipment to
vibrations or shocks during transport or handling. Be espe-
cially careful to avoid dropping the equipment.

® Do not apply any sort of mechanical impact to the core section.
Scratches on the core surfaces will make accurate measure-
ments impossible.

NOTE - Accurate measurement may be impossible in locations
subject to strong external magnetic fields, such as trans-
formers and high-current conductors, or in locations sub-
ject to strong external electric fields, such as radio trans-
mission equipment.

+ Always turn the power switch OFF when not using the
tester.

- If foreign matter adheres so the ground surfaces, wipe
them clean with a soft cloth.

- In the unlikely event that anything is displayed when the
ZERO. ADJ switch is pressed, tester calibration is outside
of the auto zero adjustment range. (The maximum range
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of auto zero adjustment is =240 counts for ali ranges.)
For the 3264 offset adjustment, refer to chapter 9. If the
adjustment is not possible, contact your dealer or nearest
Hioki distributor for readjustment.

« If the tester dose not work properly, check the battery.
Nothing is displayed when battery voltage drops below a
certain level.



1. Overview

1-1. Qutline

« The Hioki 3264 - 3265 CLAMP ON AC / DC HIiTESTER makes it
possible to measure AC or DC current in live power lines without
tapping into or disconnecting the lines. Using a 1-chip micro-
processor, the tester provides many functions, including an auto-
matic zero adjust function that changes a troublesome task into a
one-touch operation.

» The clamp part of the tester consists of a Hall element and material
with high magnetic permeability. Using a Hioki-developed mag-
netic circuit, it provides superb linearity together with a very small
degree of error due to positional variations between the tester and
the line being tested.

- Being a handy-type tester, it is also very easy to carry, making it
perfectly suited for maintenance and inspection of electrical facil-
ities in the chemical, automotive, welding, and railroad-related
industries.

« Finally, the tester’s output terminal offers expanded possibilities for
applications such as data recording and waveform observations.

1-2. Features

(1) Wide measurement range : 10 A / 100 A (3264), 100 A / 1000
A (3265) auto range selection
AC and DC current are quickly and easily obtained simply by
clipping the tester clamp onto the line to be measured.

(2) On-board microprocessor provides wide range of functions
Selectable functions including averaging to eliminate display
flicker, peak / valley display, and a line frequency measurement
mode.

_—7 —



Ew

Good frequency response

External magnetic fields and conductor position within the core
have little effect of results of measurement.

Convenient auto zero function

The chore of zero adjustment is eliminated. Just push the ZERO.
ADJ switch.

True RMS display

An RMS conversion IC provides accurate current measurements
even with distorted waveforms.

Multi-functions output terminal

The output terminal can be used either for data recording (AC) or
waveform observation (DC), making it possible to record current
or monitor transient waveforms, etc..

Polarity indicator function for current direction display

Ability to determine DC current polarity (direction of current flow)
is handy when analyzing unknown or complicated power lines.
Voltage measurement capability

Ability to measure both AC and DC voltage provides wide general
utility for power line maintenance and inspection.

External output via output converter (sold separately)

Output converter outputs display data. The output circuit is
insulated from the tester input, and the output converter also
supplies power to the tester.

High portability

Compact and light, the tester is easy to carry and use in any
location.



2. Names of Parts

| HIOKI 3288 |

IE

Maximum clamping diameter : $30 mm (3264),
¢46 mm Busbars : 50 mm X 20 mm (3265)




Do VALLEY DC ’

"R AC iy Y

T,

X

y ®
O i

|
®

@)

Strap band

Portrait 3265

@ Jaws

@ Current direction mark
@ Power switch

@ Function switch

® Mode switch

® Zero. adj & Reset switch
@ Display

DATA HOLD switch

® Output terminal

Slide cover

@ Voltage input terminals
@@ Zero adjust completed mark
@ Zero adjust / Reset mark
@ DATA HOLD mark

@® Battery low mark

@® Units symbol



3. Specifications

3-1. General Specifications

Operating system : Successive comparison

Display : Liquid crystal display, max “999"”. Units symbol. “000" is
displayed for counts less than 5.

Range selectin : Fully automatic

Over-limit display : [}/
Polarity display : Automatic ; ““—"" displayed for negative polarity, no

display for positive polarity.

Battery warning : {&] mark lights

Response time : Circuit time constant (AC)-approx. 120 msec.

Sampling rate : Approx. 2 samples/sec (averages displayed once
every 4 sec)

Peak / valley holding : Holds max./min measured current / voltage.
Holding response varies according to response
time.

Data holding : Meter data locked by pressing DATA HOLD switch.

Auto zero adjust : DC current and voltage offsets adjusted at a touch
by pressing the Zero. adj switch

Operating temperature / humidity : 0°C to 40°C, 80%RH max. (no
condensation)

Storage temperature : —10°C to 50°C 80%RH max. (no condensa-
tion)

Temperature characteristic :

Current : £2.5%, 0°C to 40°C
Voltage : £1.59%, 0°C to 40°C

Frequency characteristic :

AC current : =4.0%, 20 Hz to 500 Hz (3264)
+2.5%, 20 Hz to 1 kHz (3265)
AC voltage : =1.0%, 20 Hz to 1 kHz



Crest factor : 2.5 or less at full scale for all range

Effect of conductor position : Less than +£0.5% (3264), £0.7%
(3265) for any location within core

Susceptibility to external magnetic fields : Less than 0.5 A (3264),
1.5 A (3265) for magnetic field strength of 400 A/
m

Power supply : One 6F22 (9V) battery (about 20 hours (3264), 25
hours (3265) with continuous current measurement,
60 hours with continuous voltage measurement)

Power consumption : Approx. 95 mW (3264), 90 mW (3265) during
current measurement, 45 mW during voltage mea-
surement )

The maximum permissible input : 1,500 V (wave peak). 250 A
(3264), 2,000 A (3265)(wave peak on up to 600 V
line)

Dielectric strength : 2,500 V AC / 1 minute between case and input
terminals

Insulation resistance : 1 M ohm between core and common line

Maximum measurable conductor diameter : 30 mm dia cable
(3254), 46 mm dia cable, or 50 W X 20 D mm bus
bar (3265)

External dimensions : Approx. 63(W)X232(H)X40(D) mm (3264)
Approx. 63(W)X252(H)X40(D) mm (3265)

Mass : Approx. 430 g (3264), Approx. 560 g (3265)

Accessories : 9067 test lead probes (red and black, 1 ea), 6F22 (9 V)
battery, 9355 carrying case

Optional accessories :
9094 OQUTPUT CORD
CT-101A LINE SPLITTER
9309 OUTPUT CONVERTER
9131 CLAMP ADAPTER



3-2. Test Range
Conditions : Temperature within =5°C of 23°C, relative humidity less
than 80%, zero adjustment completed

(3264)
Function Mode Range Accuracy Remakes
NORMAL
AVERAGE 10/100A
DC A
PEAK 100A
VALLEY
+1.3%rdg. *+3dgt.
NORMAL 10/100A
AVERAGE 50, 60H
ACA  [PEAK 100A » o0z
VALLEY
Hz 100/1000Hz +0.3%rdg. *1ldgt. 10 to 999Hz
#3264 and 3265 voltage range is same specifications.
(3265)
Function Mode Range Accuracy Remakes
NORMAL
b A AVERAGE 100/1000A
PEAK
VALLEY 1000A
+1.3%rdg. +3dgt.
NORMAL
100/1000A
AVERAGE
50, 60Hz
ACA | PEAK 1000A
VALLEY
Hz 100/1000Hz +0.3%rdg. +1ldgt. 10 to 999Hz
NORMAL 100/1000V
pev Q\éiiAGE 1000V o
VALLEY TS0 | o et
NORMAL 100/750V P Aoprox, 2M ohms
AVERAGE *(600) '
50, 60H
ACV | PEAK 750V *
VALLEY *(600)
Hz 100/1000Hz +0.3%rdg. *1dgt. 10 to 999Hz

#* Figures in parenthese‘s ( ) apply when using the 9309 output converter
Output voltage : 1,000 mV / f.s. Accuracy : +£1.3% rdg. £0.3% f.s.



4. Test Procedures

4-1. Getting Ready
Please Install the battery before using the tester for the first time.
(For battery installation procedures, see 8. “‘Battery Replacement.”’)
©OMake sure that you are not pressing the DATA HOLD switch.
©Turn on the power switch and verify that all display segments
light for about one second.
©If the battery replacement mark lights, replace the battery.
©Since the zero adjust point changes when taking successive
readings or readings at different temperatures, press the Zero
adj. switch even if the mark is lit.
©lf the power switch is turned on with the function switch setting
to the A (current) DC (direct current) position, and the display is
not within =2.40 A, the tester calibration is outside of the zero
adjustment range. Refer to chapter 9. (the 3264 only)

4-2. Current (DC A, AC A) Measurement

A DANGER

®To avoid short circuits and accidents that could
result in injury or death, use clamp testers only with
power lines carrying 600 V AC or less.

®To avoid short circuits and accidents that could
result in injury or death, when the tips of jaws are
open, do not use on bare conductors.

A WARNING
To avoid electrical shock, exercise exireme caution. During

current measurement leads and temperature probe away from
the instrument’s body.




A CAUTION
The maximum permissible input is 100 A DC (3264), 1000 A DC
(3265). Do not measure current in excess of these limitations,
as doing so may damage the unit or cause an accident that might
result in injury or death.

NOTE - Make sure that only one conductor is one core. Single
-phase (2-wire) and three-phase (3-wire) lines clamped
together will not produce reading.

» Do not open the jaws or change the setting of the function
switch unit zero adjustment is completed. Either action will
impair the accuracy of zero adjustment, and of subsequent
readings.

+ Accurate measurement may be impossible in locations
subject to strong external magnetic fields, such as trans-
formers and high-current conductors, or in locations sub-
ject to strong external electric fields, such as radio trans-
mission equipment.

DC Current (DC A) Measurement
[Normal measurement]

(1) Set the function switch to the A (current) DC (direct current)
position.

(2) Next, press the Zero adj. switch. When doing this, do not clip the

tester onto any cable, and make sure that the clamp core is
completely closed.
The mark lights during zero adjustment and a count down
appears on the display. When the display reaches 00.0, the
¥ mark goes out and the @B mark lights to show that zero
adjustment is completed.




The tester will not give accurate readings unless the mark

(3) Open the jaws and clip it on to the conductor to be measured.
Make sure that the direction of the arrow on the clamp jaws
matches the direction of current flow, and position the conductor
approxirﬁate!y in the center of the core.

Since the test range (UP or DOWN) is selected automatically, mea-
surements can be read directly from the display. The display is
updated once per sample, at the rate of about two samples / second.
If the “—"" mark is lit, the direction of current flow is opposite to the
direction indicated on the clamp-jaws.

Conductor being
measured

Current direction

mark Wrong

Direction of &Z/

current flow

NOTE After measuring large DC currents or exposing the tester to
strong magnetic fields, residual magnetism in the core will
cause the zero adjust point to shift. Always do zero adjust
ment before taking the next measurement.



AC Current (AC A) Measurement

(D

()

Set the function switch to the A (current) AC (alternating current)

position. (Zero adjustment is not necessary.)

Open the jaws and clip the core onto the conductor to be

measured. Position the conductor roughly in the center of the

core, then read the value displayed. (With AC measurement,

clamp orientation does not affect the display value.)

value.)

The average, peak, and valley modes can all be used when

measuring AC current. (See the section on DC current measure-

ment for details.) Further, the following additional modes are

provided.

*In the AC A peak mode, pressing the reset switch resets the
display to “0".

NOTE - In the AC A mode, the peak and valley functions display

the peak and valley levels, not the waveform peaks and
valleys. Circuit constants are such that peak / valley
readings displayed will not be accurate for peaks or valleys
lasting less than about 600 msec. With such inputs, the
display will read lower than the true peak, or higher than
the true valley.

« If the current being measured in the AC mode has a large
DC component, variations away from the operating levels
of the tester’s electronic circuits may result in error in the
value displayed.




4-3. Voltage (DC V, AC V) Measurement
A DANGER
The maximum permissible input is 1000 V DC *(750 V DC), or
750 V AC *(600 V AC). Do not measure voltages in excess of
these limitations, as doing so many damage the unit or cause an
accident that might result in injury or death.

*( ) : when using the output converter.

A WARNING
To avoid possible electrical shock or damage to the clamp sensor,
avoid touching the exposed metallic parts of the clamp sensor

with your hands or any other metallic objects while measuring
volitage.

DC Voltage (DC V) Measurement

(1) Set the function switch to the A (current) DC (direct current)
position.

(2) Zero adjustment starts automatically as soon as the DC V mode
is selected, but can be repeated at any time by pressing the ZERO.
ADJ switch. (Internal circuits are disconnected from the input
during zero adjustment, so the ZERO. ADJ switch can be used
even during voltage measurement.) In either case, the
mark lights and the display shows “00.0"" when zero adjustment
is completed. Accurate voltage readings cannot be obtained
unless the mark is lit.

(3) Open the side cover, then insert the red test lead into the +
(positive voltage) terminal and the black lead to the —(negative
voltage) terminal.

The average, peak, and valley modes can also be used when
measuring DC voltage. See the section on current measurement




for details on these modes.
If the “—"" mark lights, the voltage on the black test lead is
higher than that on the red test lead.

AC Voltage (AC V) Measurement

Set the function switch to the V (voltage) AC (alternating current)
position. (Zero adjustment is not necessary.) Plug the test leads as
described above for DC voltage measurement.

The average, peak, valley and valley frequency modes can be used
:when measuring AC voltage. See the section on current measurement
for details on these modes.

4-4. Basic Setting ltems for each Function
[Averaged (AVERAGE) measurement)

3264 : DC A/ ACA,DCV,ACV

3265 : DC A, ACA DCV,ACYV

(1) For averaged measurement, press the mode select switch to
select the AVERAGE mode.

(2) Values are displayed for averages taken over a period of about 4
seconds. This makes it easy to determine current on lines with
great current variations.

(3) Asin the normal mode, always press the Zero. adj switch and wait
for completion of zero adjustment before taking the measure-
ment.

In other respects, procedures for taking averaged measurements
are the same as with normal measurements.

[Peak value (PEAK) measurement]
3264 : 100 A DC, 100 A AC, 1000 V DC, 750 V AC
3265 : 1000 A DC, 1000 A AC, 1000V DC, 750 V AC



(0

Do zero adjustment in the normal or average mode, then press
the mode select switch to select the peak mode.

In the peak mode, the tester detects and holds the maximum
value measured. This makes it possible to determine values such
as motor start-up current and maximum power line current
demand. When the reset switch is pressed while in the peak
mode, the mark lights for about 0.5 second, then the for-
mer peak reading is cleared and the display holds the minimum
value.

[Minimum value (VALLEY) measurement]
3264 : 100 A DC, 100 A AC, 1000 V DC *(750), 750 V AC *(600)
3265 : 1000 A DC, 1000 A AC, 1000 V DC, *(750), 750 V AC *

(600)

*( ) : when using the output converter.

(1) Do zero adjustment in the normal or average mode, then press
the mode select switch to select the valley mode.

(2) In the valley mode, the tester detects and holds the minimum

value measured. This provides applications that are exactly the

reverse of those in the peak mode.

When the reset switch is pressed while in the valley mode, the
gem mark lights for about 0.5 second, then the former valley

reading is cleared and the display holds the maximum value.

min. max.
DC —0L 0 oL
AC 0 oL

Value set when the reset switch is pressed.



* Unlike the normal and average modes, all measurements in the
peak and valley modes are taken in the UP range.

% Since zero adjustment is not possible in the peak / valley modes,
always do zero adjustment in the normal or average mode before
switching to the peak or valley mode.

* The reset switch can be used at any time, regardless of whether
a measurement has been taken. In particular, when switching
from the average to peak mode while measuring, the effect of
internal circuit operation may affect the accuracy of measure-
ments unless the reset switch is pressed. Always press the reset
switch before taking readings.

NOTE - Due to design considerations involving processing of

severely fluctuating inputs, the peak and valley modes will
not display true values for DC current maxima or minima
lasting less than about 500 msec. In such cases, the
display will read lower than the true maximum in the peak
mode, and higher than the true minimum in the valley
mode.

« With DC measurements, any AC component in the line
current may make metered values illegible due to display
flicker.

[Frequency (Hz) measurement]
3264 : ACA,ACV
3265 : AC A ACV

(1)

(2)

Switch to the frequency mode by pressing the mode select
switch, then clip the tester onto the conductor to be tester to
measure frequency.

If the frequency is below 10 Hz or the input level is below a
certain level (a few percent of full scale), the tester will display



“00.0"". If the frequency is greater than 1 kHz, the tester will
display «“ ] .

(3) In the frequency mode, the minimum input level required for
measurement varies according to frequency; the higher the fre-
quency, the greater the minimum input required in order to obtain
a measurement.

NOTE - If the input includes a large DC component, frequency

measurement may not be possible.

« The display may appear unstable when the input level is
near the minimum or more than 2 kHz required for mea-
surements.

« While some provision has been made for special wavefor-
ms, such as those produced by inverters, in some cases it
may not be possible to obtain frequency measurements for
non-sinusoidal waveforms.

4-5. Data Hold Function

The data hold function is convenient when taking readings in a hard

-to-see place or when you want to freeze the display.

This function can be used with all measurement modes.

* Pressing the hold switch freezes the value displayed, but does not
stop operation of the tester's internal circuitry. However, zero
adjustment is not possible while the hold switch is pressed.

* [t is not possible to hold the output voltage at the output terminal.

5. Using the Output Terminal
(for Current Measurement Only)

—90 —



A WARNING
As a safety measure, the tester is constructed so that the output
terminal cannot be used when measuring voltage.

A CAUTION

To avoid damage to the unit, do not short the output terminal
and do not input voltage to the output terminal.

Voltage at the output terminal varies according to current, with a
level of 1 V corresponding to the full scale level (100/10 3264 or
1000/100 3265) for both the Up and Down ranges.

The output terminal can be used in either of two ways: as a record out

terminal (in the AC A mode), or as a monitor out terminal (in the DC
A mode).

ORecord out : AC input is converted to DC for output.
O Monitor out : Qutput voltage type (AC or DC) matches the type

of input.
Function
SW Output type Input signal |  Output voltage Remarks
AC/DC
AC DCO to 1V
AC Record out DC | DCOV (Note) | SeeFig. 1
AC ACO to 1V
D Moni t
B C onitor ou De DC+ 1V




Record out Input Output
AC % Tester | - ¢ —————DC output

DC , ———— Tester | — ¢ —————DC 0V (see Note)

Monitor out [nPut Output

AC QU% Tester|— %QU AC output

D¢ ——-" |Tester|» ——————— DC output

0

NOTE - When the DC current contains an AC component, DC
output is produced for the AC component only.
« The output terminal (a ¢3.5 mm miniature jack) is acces-
sed by pulling the slide cover forward. ©—€—®
Never apply voltage to the output terminal, and be careful
to avoid shorting it.

5-1. Recording DC Current
[Monitor Out Recording)

When measuring DC current, (see section 4-2.), a DC voltage of *+1

V (the full scale level) appears at the output terminal.

This makes it possible to record or monitor waveforms.

NOTE When recording for extended periods, zero adjustment should
be done periodically to correct for drift in the zero adjust
point.

5-2. Recording AC Current
[Record Out Recording]



When measuring AC current (see section DC A, AC A Current Mea-
surement 4-2.), the output terminal output 1 V DC at the full scale
level.

When monitoring AC current waveforms, waveforms can be monitor-

ed directly by setting the function switch to the DC position. This

results in a 1 V/full scale AC output voltage at the output terminal.

(Variations in output voltage can be recorded with a high-speed

recorder.)

NOTE - Since variations in circuit offset may appear as an over
lapping DC current, always do zero adjustment before
measuring in the same manner as when measuring DC
current.

« If the current component being measured is mixed with
another component (for example, when a DC current com-
ponent is mixed with an AC current component, or vice
verse), variations from the tester’s circuit operating levels
may result in clipping of the output waveform. (See Figure
2). Region clipped

/
~—_

A
AC component

B
{1
Ra—

DC compon% &X\
T

Circuit operating range
o
—
~—_]




When using monitor out recording with greater AC input, fluctuations
in measured values will make the display impossible to read.

O Response time : Approx. 120 msec. (for record out)

OLoad impedance : 100 kQ or more

Output
voltage
waveform

= Input voltage
1 waveform

No.92  nERORY CHANNEL =@, 2
° 38 ass0lY TRIG2(NT -0 MIOKI 2381 NERORY Wi COROER

Fig. 3 Output terminal response (in the AC peak mode)

O Depending on the mode selected, the output terminal is used either
with auto range selection or with the UP range.

(1) Normal, average modes
UP range, 100 A (3264), 1000 A (3265) : 1 V output voltage

DOWN range, 10 A (3264), 100 A (3265) : 1 V output voltage
(auto range)

(2) Peak, valley modes
Up range, 100 A (3264), 1000 A (3265) : 1 V output voltage
(range fixed)
NOTE - As you may infer from the above, the meaning of the
output voltage will vary if variations in the input current
fall within both the UP and DOWN ranges. Therefore, care

should be taken in interpreting levels from recorded data.
(See Figure 4.)



In such cases, measurement can be locked into the UP
range by selecting the peak or valley mode.

When using the 9309 output converter, care should be
taken that the converter output value displayed on the
unit.

Olnput current waveform

p-

e e e
No-® § o vow o rkf%-?yﬂ o M1QKI 8801 MEMORY Hi CORDER

ORecording (record out) in the normal mode
v 1> e . . ) .

Output voltage waveform

Ho.02  HEWORY CHANNEL =0 ) .
ax/DIV TRIG=IKT B HIOK{! 8881 REHORY M3 CORDER
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oRecording (record out) in the peak mode

500
mv >’ °

", Output voltage waveform

No.83  MEHORY CHANKELwE
58 as/DIV TRIG=INY 8- HIOKI 8801 MEMORY HI CORDER

Fig. 4 Waveform of motor start-up current



6. Using the Optional 9309 Output Converter

The 9303 output converter can be used with either the 3264, 3265
or the 3266 clamp on testers. Connecting the output converter to the
tester makes it possible to obtain analog output (record out) which is
insulated from the input circuit. The output converter can also
provide an insulated power supply to the tester.

The converter outputs all values displayed on the tester, including
polarity. The output level varies by 1 mV per digit for all analog
outputs, including current, voltage, and frequency.

A WARNING
9309 requires a rated 11.5+1 V, 75 mA, has 5 mm-dia terminals
and has a center pin with negative polarity AC adapter power
supply.

9309 Output Converter Specifications

Operating system : DA conversion

Data output : 1 mV / digit (+ {J.{ display indicates 1,023 mV
output)

Accuracy : +=0.3% of display reading, =2 mV (23°C+5°C, less then
80% RH)

Output response : Varies according to tester sampling rate

Operating temperature / humidity : 0°C to 40°C, 80% RH max. (no
condensation)

Storage temperature : —10°C to 50°C (no condensation)

Temperature characteristic : =1% or less, 0°C to 40°C

Power supply : 11.5 V +1 V; use AC adapter

Dielectric strength : 2,200 V AC / 1 minute (between connector on
tester and output terminal)



External dimensions : 60(W) X 100(H) X 35(D) mm (total depth with
tester: 56(D) mm)

Mass : Approx. 70g

Accessories : 9094 output cord

6-1. Installation

A DANGER

To prevent electrical shock, before adding or replacing 9309

output converter, first disconnect the test leads and tips of jaws

from the object to be measured. Also, after adding the 9309

output converter tighten the screw before using the unit.

©Set the tester’s power switch to OFF.

©Remove the back cover and battery from the tester as shown in
Figure 5. Position the battery snap at the side as shown in the
figure.

©Mount the output converter on the tester so that the converter’s

connector pins fit into the corresponding connector on the tester,
then tighten the screw.

9309 output converter

Screw  Adapter jack

/S @-Cc-0 6} Battery B/aCk cover

. AC adapter \/
(QQ{}% : Remove

9094 output cord
Output terminal

C-6-®

Battery snap: Fig. 5
Clamp On Tester

Connector



6-2. Instructions for Use

A DANGER
When the output converter is installed, maximum rated voltage
levels are 750 V DC or 600 V AC. For safety’s sake, never apply
greater voltages to the tester.

A WARNING
Use an AC adapter that conforms to IEC 950 standards in respect
to safety is rated for, 11.5 V = 1 V - 75 mA, has 5 mm-dia
-terminals and has a center pin with negative polarity.

A CAUTION
When the AC adapter is plugged in, the converter’s power goes
on regardless of whether the tester’s power switch is set to ON or
OFF. Since the output converier may be destroyed if its con-
nector pins are shorted, never plug in the AC adapter without
first installing the converter on the tester.

NOTE - Never turn on the tester's power switch without first
plugging in the AC adapter, and never unplug the adapter
while the tester is turned on. Otherwise the tester may lock
up.

- Unplug the AC adapter when not using the tester.

Procedure

OConnect the AC adapter and 9094 output cord to the output
converter.

OPlug the AC adapter into a wall outlet.

©Set the tester’s power switch to ON.

©Use the tester as described in 4. “Test Procedures’’.

©sSince tester display will flicker if alternating current input is applied
while the function switch is set to DC (direct current), converter

—3]—



output will also fluctuate. Accordingly, the output converter cannot
be used for monitor output.

Connecting a Recorder .

OA recorder can easily be connected to the 3264, 3265 clamp on
tester or the 9094 output converter using the 9094 output cord
(available separately, but included as a standard accessory with the
9094 output recorder).

OIf modes are changed or auto zero adjustment is performed while
recording test data, the effect will appear in data at the output
converter’s output terminals.

OMake sure that the input impedance of any recorder connected to
the converter is as least 100 k ohm. Accurate recording is not
possible with recorders that have any lower impedance.

O Since the tester and output converter have floating terminals, they
may be affected by in-phase voltage when a recorder is connected.
If this occurs, connect the minus side of the output terminal to
ground to cancel the in-phase voltage effect.



7. Testing Electrical Devices Equipped with 2-Wire Cords

A WARNING
The maximum permissible input is 100 V AC or 15 A AC. Do not
measure voltage in excess of these limitations, as doing so heat
build-up may damage the unit or cause a short circuit.

Line current on 2-wire plug-in cords for the 100 V AC outlet can
easily be measured the optional CT-101A line splitter.

To do this, plug the line splitter into a wall outlet, then plug the
electrical device with the 2-wire cord into the line splitter. Measure
current in the normal manner by clipping the tester onto one of the
windows in the line splitter as shown in Figure 6.

When line current is small, clip the tester into the X 10 window of the
line splitter, the value displayed by the tester will be 10 times the
actual current, which can be obtained simply by dividing by 10.




8. Battery Replacement

A  WARNING

@® To avoid electric shock when replacing the battery, first discon-
nect the test leads, and AC adapter cord from the object to be
measured. Also after replacing the battery, away replace the
cover and tighten the screw before using the unit.

® When replacing the battery, check the battery polarity care-
fully.

@ Do not shori-circuit used battery, disassemble them, or throw
them in a fire. Doing so may cause the batteries to explode.

® Be sure to dispose of used batteries properly.

Unscrew the back cover screw, remove the old battery, then install a
new one. Make sure that the battery polarity is correct, and use
battery type 6F22 or equivalent.

Back cover

Upper back cover

Battery

) |
H

- ~-~1‘L Remove
)
1
i

Connector

Fig. 7

Battery snap
Remove lower back cover to expose battery
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9. Offset adjustment of AC current

O Remove the fixing screw on the lower back cover and next the fixing
screw on the upper back cover.

OSet the function switch to the A (current) DC (direct current)
position and turn on the power switch. (the ZERO. ADJ switch
should not be pressed)

Olinsert a cross—~head screwdriver into the hold (as shown figure 8.)
and adjust so that display reaches 0.00.

(If the display is within =2.40 A, the display for the zero adjust-
ment may be not always just 0.00 A.)

Oln this state, press the ZERO. ADJ. switch and check that zero
adjustment is completed (w@Em mark lights) and the display is
0.00 A.

Olnstall the upper back cover and lower back cover in order.

Upper back cover
Lower back cover

Connector

Battery snap

Fig. 8



Maintenance

Gently wipe dirt from the surface of the unit with a soft cloth
moistened with a small amount of water or neutral cleanser. Do not
under any circumstances use benzine, alcohol, acetone, ether, paint
thinner, lacquer, or ketone solvents on the unit, as these may cause
deformation or discoloration.

Service

- If the unit is not functioning properly, check the batteries, the fuse,
and the test leads. If a problem is found, contact your dealer or
Hioki representative.

- Pack the unit carefully so that it will not be damage during trans-
port, and write a detailed description of the problem. Hioki cannot
bear any responsibility for damage that occurs during shipment.
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