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Introduction

Introduction

This chapter covers brief introductory information and safety

precautions.
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Safety

/\ DANGER

¢ Engines produce carbon monoxide which is
odorless, causes slower reaction time, and can
lead to serious injury. When the engine is
operating, keep service areas WELL VENTI-
LATED or attach the vehicle exhaust system to
the shop exhaust removal system.

e Set the parking brake and block the wheels
before testing or repairing the vehicle. It is
especially important to block the wheels on
front-wheel drive vehicles: The parking brake
does not hold the drive wheels.

o Wear an eye shield when testing or repairing

vehicles.

Exceeding the limits of this meter is dangerous.
it will expose you to serious or possibly fatal

injury. Carefully read and understand the cau-
tions and the specification limits of this meter.

e Voltage between any terminal and ground must
not exceed 600V DC or AC.

o Use caution when measuring voltage above

25VAC or DC.
» Circuit tested must be protected by a 10A fuse or circuit breaker.
e Do not use the meter if it has been damaged.

* Do not use the test leads if the insulation is damaged or if metal is
exposed.

» Use current clamps to measure circuits exceeding 10A.
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Safety Cont'd...

Danger

e Avoid electrical shock: Do not [)
touch the test leads, tips or the
circuit being tested.

e Do not try a voltage measure-
ment with the test leads in the
10A or the mA terminal.

* When testing for the presence of voltage or current, make sure the
meter is functioning correctly. Take a reading of a known voltage
or current before accepting a zero reading.

e Choose the proper range and function for the measurement. Do not
try voltage or current measurements that may exceed the ratings
marked on the Function/Range switch or terminal.

» When measuring current, connect the meter in series with the load.

¢ Never connect more than one set of test leads to the meter.

e Disconnect the live test lead before disconnecting the common test
lead.

o The mA and the 10A terminals are protected by fuses. To avoid
possible injury or damage, use only in circuits limited to 320mA or
10A for 60 seconds.

See also...
¢ Fuse Replacement

In troduc tion

Safety Cont'd...

IMPORTANT

o To maintain accuracy of the meter, replace the discharged battery

immediately when the battery symbol [2] appears on the meter
display.

e Avoid measuring error from outside interference: keep the meter
away from spark plug or coil wires.

® Avoid damaging the meter when testing voltage: Disconnect the test
leads from the test points before changing functions.

e Do not exceed the limits shown in the table below:

Function Terminal Input limit
AC Volts 600VAC rm
DC Volts VIC/RPM 600VDC :
Frequency

[11 | Ohmiresistance) V/Q/RPM 500V AC/DC
Diode
AC/DC yA,mA HA/MA 320mA AC/DC
AC/DC 10A 10A *10A AC/DC
RPM
Duty Cycle (%) V/Q/RPM 500V AC/DC -
Dwell angle

* 10Amp measurement for 60 seconds maximun.

[1]1 Ohms can not be measured if voltage is present, ohms can be
measured only in a non-powered circuit. However, the meter is
protected to 500 volts.




Getting Started

This chapter will help you get started. It describes the basic functions

of the Meter.
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Getting Started

Meter Basics

1. Digital and Analog display
Dispaly features:
a. Four character digital dispaly
b. Symbols to identify function
c. Analog bar graph

The digital display is best for
stable input. The bar graph is best
for rapidly changing input.

2. Function buttons

Press the button to select a func-
tion. A symbol will display to
verify your choice.

3. Rotary Selector Switch
Turn this switch to-select a func-
tion or turn the meter OFF.

4. Temperature Terminal
Insert the temperature probe in
this terminal.

5. Test Lead Terminals

The Black test lead is used in the
Common (COM) terminal for all
tests. The Red test lead is used to
measure Amps or Voits.

5. Black {-)

5. Red (+)
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Meter Basics Cont’'d...

Digital and Analog dispaly

When DWELL (# of cylinders) is
selected with the rotary switch.

Low Battery
Replace the meter battery
Diode test Continuity test when this symbol displays.

lected by the meter. But, you can
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Press HOLD to hold data
display or resume testing.

———-1\‘\\ A

Negative Polarity Indicator

Press Alt Function button to
select Alternatiing Current
(AC) or Direct Current (DC)

Analog bar Graph display
with polarity.

Press RANGE button to
manually select a range.

Units of measure:
dwell degrees {°)

duty percent (%)

milli {m=1/1,000)
volts (V)

mega (M=1,000,000)
kilo (k=1,000)

ohms {Q)

Hertz (Hz)

Getting Started

Meter Basics Cont'd...

Function and Range Select

Turn the rotary swich in either
direction to select a function.

The Range is automatically se- RANGE  HOLD

also select a range within a func-
tion by pressing the range button.

Always select a range higher than

you expect the current or voltage

to be. Then select a lower range

if better accuracy is needed.

e If the range is too high, the
readings are less accurate.

e |f therangeis too low, the meter

shows OL (over limit).
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Getting Started

Push-button Functions

Alternate Function Button

Press the Alternate Function but-
ton to toggle between DC and AC
in the voltage and current mea-
surements. Press the button to
toggle to the resistance, audible
and diode modes, if the rotary
switch is set to Q2w+ position.

Range Select

The range is automatically se-
lected by the meter. But, you can
also manually select arange within
a function by pressing the RANGE
button.

Range Exit

To exit the RANGE mode and
return to autoranging, press and
hold the RANGE button for 2
“seconds.

Note:

o /f the range is too high, the
readings are less accurate.

e /fthe range is too low, the meter
shows OL f(over limit).

Data Hold

The Data Hold Feature stores the
last reading in memory.

¢ Press the Data Hold button once
to hold the present reading.

¢ Press the Data Hold button again
to exit and resume readings.
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Meter Functions - Voltage (V)

= The meter will automatically
select the best voltage (V)
range.

=> Press the Alternate Function
button to select AC or DC.

Insert:
o Black lead in COM terminal.

e Red lead in V/QY/RPM terminal.

Touch the Black probe to ground
or to the negative (-) circuit.

Touch the Red probe to the circuit
coming from the power source.

IMPORTANT: voltage must be
measured in parallel (Red probe
measuring circuit from power
source).

= Accuracy

Selection of a lower range will
move the decimal point one
place and increase the accu-
racy of the reading. An OL
(Over Limit) display means the
range is too low, select the
next higher range.

= Analog Bar Graph
The Bar graph is easier to read
when the data causes the digi-
tal display to rapidly change. It
is also useful for trend setting
or directional data.

AWARNING

When measuring voltage, be sure
the Red test lead is in the terminal
marked "V". If the test lead is in
an Amp (A) or Milliampere (mA)
terminal, you may be injured or
the meter damaged.

10



Getting Started Getting Started

Meter Functions - Resistance (Q) Meter Functions - Audible Continuity )

IMPORTANT: If you are testing
an application that has capacitors
in the circuit, be sure to turn the
power OFF on the test circuit and
discharge all capacitors. Accu-
rate measurement is not possible
if external or residual voltage is
present.

= Select the resistance {Q) set-
ting with the rotary switch.

= Select the resistance (2) range
with the button labeled
"RANGE" if a more accurate
measurement is desired.

Insert:
o Black lead in COM terminal.

o Red lead in V/CY/RPM terminal.

e Touch the testlead probes across
the resistor to be tested.

-\ IMPORTANT: Tum the power OFF
f( N\ on the test circuit

= Select the Audible Continuity
{1@) range with the rotary
switch.

=> Press the Alternate Function
button to select Audible Con-
tinuity.

Insert:
o Black lead in COM terminal.

e Red iead in V/CY/RPM terminal.

Connect one test probe to each
end of the circuit to be tested.

e Circuit complete, the meter will
"beep”.

¢ Circuit open, there is no "beep”
and the display shows OL (over
limit).

Circuit complete — beep sounds

11 192
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Meter Functions - Diode Check -t

IMPORTANT: Turn the power OFF
to the test circuit

= Select the Diode Check (-b+)
setting with the rotary switch.
= Press the Alternate Function
button to select Diode check.

Insert:
o Black lead in COM terminal.
¢ Red lead in V/Q/RPM terminal.

Touch the Black test probe to the
negative (-) side of the diode.

Touch the Red test probe to the
positive (+) side of the diode.

Reverse the probes: Black to the
positive (+) side and Red to the
negative (-} side.

Note:

A "good” diode will read low in one
direction and high in the other direc-
tion when the probes are reversed.
A "defective" diode will have the
same reading in both directions or
read between 1.0to 3.0 Vor OL (over
limited) in both directions.

Getting Started

(" RANGE  HOLD Q/oq /¥ )
DC/AC
woRPM  OFF  yem

Reverse
Probes

Diode -to + + to- ’

Good |04 10 0.9V OL =
oL 0.4 to 0.9V - Dlode
oL 1.0 to 3.0V

1.0 to 3.0V OL

Bad |0.4 to 0.9V |0.4 to 0.9V

oL OL
.000V .000V
112

Meter Functions - Temperature (°C/°F)

IMPORTANT: To avoid heat dam-
age to the meter, keep it away
from sources of very high tem-
perature. The life of the tempera-
ture probe is also reduced when
subjected to very high tempera-
tures (operating range is -4° to
1,400°F)

= Select desired temperature unit
of measurement (°C/°F) with
the rotary switch.

= Insert the temperature probe
connector into the K-type ther-
mocouple socket.

Touch the end of the temperature

sensor to the area or surface of
the object to be measured.

Temperature Probe

0/

\- Temperature Sensor

14



Getting Started

Meter Functions - Frequency (Hz)

= Set the rotary switch to the
Frequency range that gives the
most accurate measurement
reading.

Insert:
e Black lead in COM terminal.
e Red lead in V/CQ/RPM terminal.

Connect the Black test probe to
ground.

Connect the Red test probe to the
"signal out” wire of the sensor to
be tested.

Black -

Ground

“Slgnal Out”
Side

Side

“Signal In"
Side

Getting Started

Meter Functions - RPM/X10RPM

= Select the RPM range with the

rotary switch.
OR

=> Select the X10RPM range with
rotary switch (1,000 to 12,000
RPM). Multiply the displayed
reading times ten to get actual
RPM.

Insert the inductive pick-up con-
necting terminal into the meter.

e Ground lead in COM terminal.

e Qutput lead in V/Q/RPM termi-
nal.

Connect the inductive pickup to a
spark plug wire. If no reading is
received, unhook the clamp, turn
it over and connect again.

Note:

e Position the inductive pick-up as
far away from the distributor
and the exhaust manifold as
possible.

e Position the inductive pick-up to
within six inches of the spark
plug or move it to another plug
wire if no reading or an erratic
reading is received.
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Meter Functions - Duty Cycle (%)

= Select the % Duty Cycle range
with the rotary switch.

Insert:
o Black lead in COM terminal.
o Red lead in V/Q/RPM terminal.

Connect the Black test probe to
the ground.

Connect the Red test probe to the
signal wire circuit.

The illustration for a mixture con-
tro! solenoid is shown with the
metering rod in the closed posi-
tion.

— )
B
T RTTRET T
oo, —
kP OFF  yom
RPY
Xduty, ‘cn
3 sCYL
30 sOYL
:mm.c M;cwvelu
T qoa ™
=)

Mixture
Control
Shown

To ECM

Getting Szfarted

Meter Functions - Dwell

= Select desired Dwell range with
the rotary switch.

Insert:
e Black lead in COM terminal.
e Red lead in V/Q/RPM terminal.

Connect the Black test probe to
ground.

Connect the Red test probe to the
wire that connects to the breaker
points (see illustration).

ﬁ

\\

WELT

[ RANGE  HOLD
O

Black - Red +

0/g/0t )

)

DC/AC

To breaker

polints
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Getting Started

Meter Functions - AC or DC Current (A)

IMPORTANT: All current mea-
sured flows through the meter. It
is important that you do not:

o Measure current greater than
600 Volts AC or DC, with re-
spect to ground.

e Exceed 60 seconds when mea-
suring continuous current be-
tween 1A - 10A. Allow five
minutes for cool-down before
continuing.

= Select the 10A, mA or yA
range with the rotary switch.

= Press the Alternate Function
button to select AC or DC.

Insert:
e Black lead in COM terminal.

o Red lead in the 10A or mA
terminal {select 10A if you are
unsure of the current draw).

IMPORTANT:
Turn OFF all power to the circuit
or disconnect the circuit from the
power source.

Connect:

» The Red probe to the side of the
circuit closest to the power
source.

e The Black probe to the side of
the circuit to ground.

o Turn the power ON and test.

f{

JJ!

- 080

>

RANGE  HOLD
(D Iy

xoRPM OFF

n/g/ct )

/AC

Black -

Power

Red +

Source
Side

Note:

Current must always be mea-
sured with the meter test probes
connected in series, as described.

Side

Getting Started

Maintenance

Fuse and Battery Replacement

A\ WARNING:

e Avoid electrical shock; remove test leads before opening case.

e Do not operate the meter or rotate the meter switch when the case
is open.

1. To replace a battery or fuse, loosen the three screws in the case
back and lift off the front case.

¢ Replace the battery with an 9 Volt battery (NEDA 1604, |IEC 6F 22).

2. If no current measurements are possible, check for a blown
overload protection fuse.

Important:
e To prevent contamination of the circuits, your hands must be clean
and the printed circuit board must be held by the edges.
o Replace the fuses with the same type of fuse.
o 10A is a F10A, 600V high energy, fast acting fuse.
e mA is a FB00OmA, 250V fast acting fuse.
e Make sure the replacement fuse is centered in the fuse holder.

3. Re-assemble the case, then fasten the three screws.




Getting Started Basic Diagnostic Testing
Trouble Shooting

1. Meter will not turn ON. .
Thus chapter leads you through a systematic series of tests that

o Check the battery contacts for a tight fit. check the vehicle electrical system. These tests should be performed
e Check for a minimum battery voltage of 8.0 volts. before testing individual components.

2. Ampere reading is erratic or there is no reading at all.

e Disassemble the meter back cover and test the fuses for , f \
continuity. ; (" AUTOMOTIVE METER )
_‘;_‘ 4 =
3. Meter reading is erratic. 3 E @ @ i
e Printed circuit board contaminated from handling with hands.
Low batt - -
e Low battery. s
Y RANGE HOLD 0/cq /¥
e Open circuit in a test lead (frayed or broken wire). (:) (:] (D:(;AQ
xoRPM  OFF  ym=
o Wrong range selected. RPM Q-of-LF
xd
s "Blown" fuse. ufy' ‘“:YL
320 & X
, =] ~ 5.
4. Meter readings do not change. 190
200 sCYL
e "Hold" feature is still toggled ON. 3kHe BCYL

29



Basic Diagnostic Testing

Electrical System Diagnostics

Itis important to diagnose a vehicle electrical problem thoroughly and
efficiently.

The series of tests that follow check primary areas that are respon-
sible for the majority of the electrical problems found in an automobile.
Perform these basic tests first, even if a vehicle has a trouble code set
in the computer. A component malfunction detected by the computer
can be caused by a basic ground problem in the electrical system.
Simply replacing a failed component will not fix the problem if a poor
grond caused the component failure.

The tests begin by checking the main source of power and the chassis
ground circuit connections. Ground circuits are one of the least
understood but potentially most troublesome areas of automotive
electronics. An excessive voltage drop in a ground circuit effects the
entire electrical circuit. This is why it is important to make sure the
basic circuits are in good shape before checking trouble codes and
components.

Basic Diagnostic Testing

na

Battery Testing

[1] Battery Test (Surface Discharge)

Note:

e Remove the positive and negative battery cables and thoroughly clean the
cable terminals and the battery posts. Reassemble and begin testing.

e The ignition switch must be OFF to prevent damaging the vehicle computer
when connecting or disconnecting battery cables.

This test checks for a low current
discharge across the battery case.

e Set the rotary switch to
Voltage.

e Connect the negative (-) lead to
the negative battery post.

e Touch the positive (+) lead to
the battery case around the posi-
tive (+) battery post: Do not
touch the post.

A reading of more than 0.5V
indicates excessive surface dis-
charge.

Dirt, moisture and corrosion
are a cause of surface
discharge. Clean the battery
with a baking soda and
water solution. Do not
allow the solution to get
into the battery.
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Battery Testing Cont'd...

[2] Static Battery Test (No Load)

This test checks for battery charge state.

o Turn the headlights on for 15 seconds to dissipate battery surface
charge.

IMPORTANT: The ignition
switch must be OFF when con-
necting or disconnecting bat-
tery cables to. prevent damag-
ing the vehicle computer.

e Disconnect the negative (-} bat-
tery terminal.

o Set the rotary switch to
Voltage.

e Connect the positive ( +) lead to
the positive (+) battery post.

e Connect the negative {-) lead to
the negative (-) battery post.

A reading of less than 12.4V
indicates an undercharged bat-
tery. Recharge before testing.

NO LOAD TEST

Meter Battery

Reading | Charge

12.6V 100%

12.4V 75% Note:

12.2V 50% Leave the battery cable unhooked
12.0V 25% and proceed to the test on the follow-

ing page.

A

Basic Diagnostic Testing

Battery Testing Cont'd...

[3] Battery Test (Parasitic Load)

This tests for excessive parasitic
drain on the battery.

e Turn the ignition switch and all
accessories OFF.
Important: Do not start the
vehicle during this test;
meter damage may result.

e Set the rotary switch to 10A.

o Insert the positive ( +) lead into
the T0A meter terminal.

e Disconnect the battery positive
(+) cable.

Red (+) .
» Connect the positive (+) lead to | Black ()
the positive {+) battery termi-

nal.

» Connect the negative (-) lead to #~ X ]
the disconnected positive (+)
battery terminal.

Parasitic draw should not exceed

100mA. ..\\/ _\ﬂ

If there is excessive draw, remove the circuit fuses, one at a time, until '
the excessive draw is located. Also check the non-fused applications
such as head lights, computer relays and capacitators in the instru-
ment panel.

Reconnect the battery cable for the next test.
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