Multimeters and Test Lights          Name __________________         X186
The following Lab will give you a basic understanding of multimeters and test lights and some simple testing procedures .
Ask you teacher for the following: Digital Multimeter, test light and vehicle to test.
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1. Below is a table of systems that can be measured with either Volts, Ohms or Amps.

a. What can be checked on fan motors?___________________________

b. What can a ignition coil be checked for? ________________________

c. What can we check a battery for? _____________________________
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MEANING

Alternating current or voltage

Direct current or voltage

Volts

Millivolts (1/1000 volts)

Ampero (amps). Current

Millampere (1/1000 amps)

Percent (for duty cydle readings only)
Ohms. Resistance

Kilohm (1000 ohms). Resistance

Megohm (1,000,000 ohms). Resistance
Hertz (1 cyclosec). Froquency

Kilohertz (1000 cycles/sec). Frequency
Revolutions/minute. Counting one cycle per
spark.

Revolutions/minute. Counting 2 cycles per spark
Millseconds (1/1000 sec) for Pulse Width
measurements.




[image: image9.png]Voltage is the difference in electrical potential (charge)
between two points. Measuring voltage allows you to
answer the following questions:

® I voltage present? The presence of voltage tells
you that the circuit is delivering voltage to the
component you are testing.

®  What is the voltage level? The voltage level tells
you whether the proper voltage is arriving at the
component.

®  What is the voltage drop? The voltage drop tells
you how much of the voltage is being consumed by
the component.




CHECK POINT __________

2. Do the following test below and RECORD your results.
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1. Insert test leads in the input terminals shown.

2. Set switch to volts do.

3. Tum on lights for 1 minute to bleed off surtace charge.

4. Tum lights off and touch probes to circuit as shown.

5. Read display. A fully charged battery typically shows about 126 V. —
(See other typical values in table below.)

The no-load voltage indicates the state of charge not the condition
of the battery. A weak battery may indicate a full terminal voltage
when it Is not supplying current to some accessory.

Voltage % Charge
1260V 100
1245V 75
1230V 50
1215V 25

LIGHT CIRCUIT

Figure 6. Measuring No-Load Voltage of Battery




VOLTAGE AT BATTERY_______________________
CHECK POINT __________
3. Read the following below
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TO AVOID ELECTRIC SHOCK OR PER-
SONAL INJURY:

* NEVER ATTEMPT AN IN-CIRCUIT CUR-
RENT MEASUREMENT WHERE THE
OPEN-CIRCUIT POTENTIAL TO EARTH
IS GREATER THAN 300V.

+ BEFORE  MEASURING  CURRENT,
CHECK THE METER'S FUSES (SEE
“TESTING THE FUSE(S)").

+ TURN OFF CIRCUIT POWER BEFORE
CONNECTING THE METER IN THE CIR-
CUIT. REMEMBER TO PLACE THE ME-
TER IN SERIES WITH THE CURRENT.

+ USE PROPER TERMINALS, FUNCTION
AND RANGE FOR YOUR MEASURE-
MENT.

+ ALWAYS USE CLAMP-ON PROBES (DC
CURRENT CLAMPS) FOR CIRCUITS OF
MORE THAN 10A.

Current is the flow of lectrons through a conductor.
To measure current:

1. Turn off power to the circuit,

2. Disconnect the circuit from the battery or remove
the fuse. (A current measurement can be made
without breaking the circuit by using a current
clamp. Use a current clamp for circuits of more
than 10A.)

3. Insert the red test lead in the A or mA input

terminal and the black lead in COM.

To avoid blowing the fuse on the Meter’s 400 mA
input, use the 10A input until you are sure the
current draw is less than 400 mA.

4. Setthe rotary switchto mA/ A (ac or d). If you set

thelswitch to voltsiac ioridc, (Mior -+ (and the
beeper has not been disabled), the beeper emits a
rapid clicking sound (Input Alert). Do not attempt
a measurement until you set the switch to mA/A
(ac or dc). You might be injured or damage the
Meter.

5. Touch the red probe to the side of the break closest
to the power source and the black probe closer to
ground. This puts the Meter in series with the
circuit being tested, causing all current to flow
through the Meter (see Figure 8). Current must
always be measured with the Meter in series with
the circuit.

Figure 8 shows how to measure current to isolate a
circuit drain.




4. Demostrate to your teacher how you would hook up the leads on the multimeter for the test below.
CHECK POINT __________
5. Perform the following test.
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TO AVOID ELECTRIC SHOCK OR PERSONAL INJURY, DO
NOT ATTEMPT THIS TEST ON A LEAD-ACID BATTERY
THAT HAS RECENTLY BEEN RECHARGED.

CAUTION

Do not crank the engine or operate accessories that draw
more than 10 A. You could blow the fuse in the Meter.

NOTE .
Many computers draw 10 mA or more conlinuously

. Insert the test leads in the input terminals shown.
Turm switch to mA/A dc.

. Disconnect battery terminal and touch probes as shown.

. Isolate circuit causing current drain by pulling out one fuse

after another while reading the display.

Current reading will drop when the fuse on the bad circuit is pulled.
Reinstall fuse and test components (including connectors) of

that circuit to find defective component(s)

som
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Figure 8. Isolating Circuit Causing Current Drain





6. RECORD your results here. ________________________________
CHECK POINT __________
7. Perform the following test.
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NOTES: 1. When measuring resistance, be sure that the contact between the probes and the
circui s clean. Dir, oil, paint, rust or other foreign matter seriously affect resistance.
2. Measure resistance in the primary and secondary colls when the coil is hot and cold.

1. Insert test loads in the input terminals shown.
2. Tum rotary switch to Q.

3. Touch the probes s shown to measure resistance in primary windings.
4. Observe display. Resistance should be less than a few ohms.

5. Touich probes as shown to measure resistance in secondary windings.
6. Observe display. Resistance should typically be in the 10 k<2 range,

IGNITION COILS.

Figure 10. Measuring Internal Resistance of Ignition Coil




8. RECORD your results here.
a. PRIMARY RESISTANCE_________________Ω
b. SECONDARY RESISTANCE ___________________Ω
CHECK POINT _______ 2.5 HRS
