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INTRODUCTION

Whether you are a curious hobbyist,  a
student  learning  electronics,  or  a
seasoned  electrician,  knowing  how to
use a voltmeter is a fundamental skill.
A voltmeter is a simple yet powerful tool
that  measures  the  electrical  potential
difference  between  two  points  in  a
circuit. Understanding voltage is key to
troubleshooting  dead  batteries,
diagnosing faulty wiring, or verifying that

a power supply is delivering the correct
output. This guide will walk you through
everything you need to know — from the
different  types  of  voltmeters  to  step-by-
step measurement techniques — so you
can  confidently  take  accurate  voltage
readings  every  time.

UNDERSTANDING VOLTMETERS

A  voltmeter  is  designed  to  measure
voltage, which is the force that pushes
electrons through a conductor. The unit
of  measurement is  the volt (V).  Most
modern voltmeters are part of a digital
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multimeter  (DMM)  that  can  also
measure  current  and  resistance.
However,  there  are  also  standalone
analog  voltmeters  with  a  needle  and
scale. Regardless of the type, the core
principle  of  measuring  voltage
remains the same: the meter must be
connected  in  paral lel  w i th  the
component  or  power  source  being
tested.

Analog vs. Digital
Voltmeters
Analog voltmeters  use a moving coil
to  deflect  a  needle  across  a  printed
scale. They are less common today but
can  be  useful  for  observing  rapid
fluctuations  in  voltage  because  the

needle  responds  in  real  time.  Digital
voltmeters display a numeric readout,
offer  greater  precision,  and  usually
include auto-ranging features. For most
users, a digital multimeter (DMM) is the
most practical  and user-friendly choice
for  how  to  use  a  voltmeter  in
everyday situations.

Key Features of a
Digital
Multimeter

Display screen – Shows the
measured value and often includes
a bargraph.
Selection dial – Lets you choose
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the type of measurement (voltage,
current, resistance) and the range.
Input jacks – Typically three
ports: COM (common), VΩmA
(voltage, resistance, and
milliamps), and 10A (high current).
Test leads – Red (positive) and
black (negative) probes with
insulated tips.
Range selection – Auto-ranging
meters select the correct range
automatically; manual-range
meters require you to set the
expected maximum voltage.

SAFETY FIRST WHEN USING A
VOLTMETER

Before you connect any probes, safety
should  be  your  top  priority.  Electricity
can  be  dangerous,  so  following  these

precaut ions  ensures  you  use  a
voltmeter  without  risk  of  injury  or
damage to the meter.

Check the meter’s voltage1.
rating. Ensure your voltmeter is
rated for the voltage you plan to
measure. For household circuits
(120V–240V AC), a CAT II or CAT III
rated meter is appropriate.
Inspect test leads. Look for2.
cracks, exposed wire, or damaged
insulation. Never use damaged
leads.
Set the dial correctly. Always3.
start with a higher range than your
expected voltage to avoid
overloading the meter.
Connect the probes to the4.
correct jacks. For voltage
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measurement, the red lead goes
into the VΩmA jack, and the black
lead into the COM jack.
Never measure voltage in a5.
live circuit with the meter set
to current or resistance mode.
This can blow a fuse or damage
the meter.
Work with one hand when6.
possible to reduce the risk of a
shock path across your chest.

STEP-BY-STEP: HOW TO USE A
VOLTMETER

Let’s walk through a typical scenario —
measuring the voltage of a battery or a
wall  outlet. These instructions work for
both  analog  and  digital  voltmeters,
though the exact buttons and dials may
vary.

Step 1: Select
the Voltage Type
Turn the dial to the appropriate voltage
setting.  Most  meters  have  separate
settings for DC voltage (often marked
with  a  V  and  a  straight  line  or
dashes)  and  AC voltage  (V  with  a
wavy line ~). For a car battery or AA
battery,  choose  DC  vol ts .  For  a
household  electrical  outlet,  choose  AC
volts.

Step 2: Choose
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the Range (If
Manual Ranging)
If  your  voltmeter  is  manual-ranging,
select a voltage range higher than what
you expect. For example, for a 12V car
battery, choose the 20V DC range. For a
120V wall outlet, choose 200V or 600V
AC range. If you select too low a range,
the display may show “OL” (overload) or
the needle will  peg to the right. If  the
range is too high, you lose precision but
still get a reading.

Step 3: Insert the

Test Leads
Plug the black lead into the COM  jack
(common/negative).  Plug  the  red  lead
into  the  VΩmA  jack  (posit ive  for
voltage).  Some  meters  also  have  a
dedicated voltage jack; always follow the
markings.

Step 4: Connect
the Probes in
Parallel
To measure voltage, the voltmeter must
be connected across the component or
power source. Touch the black probe to
the negative side (or  ground)  and the
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red  probe  to  the  positive  side.  For  a
battery,  touch  black  to  the  flat  terminal
(negative) and red to the raised terminal
(positive).  For  an AC outlet,  it  doesn’t
matter which probe goes into which slot,
but  make  sure  the  probes  are  fully
inserted  and  you  keep  your  fingers
behind  the  guards.

Step 5: Read the
Measurement
Look at the display or the position of the
needle. For a digital meter, the number
is the voltage. For an analog meter, read
the  scale  that  matches  your  range
setting. If the display shows a negative
sign  (for  DC),  you  have  the  probes
reversed  —  that’s  fine;  simply  swap

them  or  note  the  absolute  value.

Step 6: Remove
the Probes Safely
First,  remove the  red  probe,  then  the
black probe. Turn the dial to the “OFF”
position  to  preserve  battery  life,  and
store  the  meter  with  the  leads  coiled
neatly.

COMMON APPLICATIONS AND
MEASUREMENTS

Now that you know the basic steps, let’s
apply  them to  real-world  tasks.  Being
able  to  use  a  voltmeter  effectively
opens  up  many  possibilities.
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Testing Batteries
To check if a battery is still good, set the
meter  to  DC  volts  and  choose  an
appropriate range (2V for  a 1.5V AAA,
20V for a 9V, etc.). Touch the probes to
the  terminals.  A  fresh  1.5V  alkaline
battery should read around 1.6V. Below
1.2V indicates it’s nearly dead. For a 9V
battery, above 8V is healthy; below 7V
it’s weak.

Checking Wall
Outlets
Set the meter to AC volts and a range of
200V or 600V. Insert the probes into the
two vertical  slots  (neutral  and hot).  In

North America, you should see between
110V and 120V. For a 240V outlet (like
for a dryer), the reading will be around
240V. Always use extreme caution when
working with household AC power.

Diagnosing a Car
Battery or
Alternator
With the engine off, measure the battery
voltage at the terminals (red to positive,
black to negative). A healthy 12V lead-
acid  battery  should  read  about  12.6V.
Start the engine; the voltage should rise
to  13.5V–14.5V  if  the  alternator  is
charging correctly.  This  quick  test  can
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help  you identify  a  dead battery  or  a
faulty alternator.

Measuring
Voltage Drop in a
Circuit
Voltage drop occurs when components
or  wires  resist  the  flow of  electricity.  To
measure it, place the probes across the
component while the circuit is powered.
For  instance,  to  check  a  light  bulb
socket,  touch one probe to the center
contact and the other to the outer shell.
A reading near the supply voltage means
the  socket  is  receiving  power;  a  low
reading indicates a poor connection.

TROUBLESHOOTING TIPS AND
COMMON MISTAKES

Even experienced users sometimes get
odd  readings.  Here  are  tips  to  avoid
errors when you use a voltmeter.

The meter reads zero or very
low? Make sure the probes are
making good contact. For DC,
confirm you are touching the
correct terminals. For AC, ensure
the outlet is live (try a known
working device).
OL (overload) or the needle
pegs? You selected a range that is
too low. Switch to a higher range
or use auto-range if available.
Negative sign on DC reading?
Probes are reversed. This doesn’t
harm the meter; just swap probes
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or note the absolute value.
Reading fluctuates wildly? This
can happen with AC if there is
noise in the line, or with DC if the
circuit is unstable. Try selecting a
lower range for better stability, or
use the hold function.
The meter doesn’t turn on?
Check the internal battery. Most
digital multimeters use a 9V
battery that needs replacement
periodically.
Measuring voltage in a circuit
with power off? You’ll get zero,
which is correct. Some circuits
may have capacitors that hold a
charge — discharge them safely
before testing.

ADVANCED TECHNIQUES: USING
A VOLTMETER FOR
TROUBLESHOOTING

Beyond  simple  measurements,  a
voltmeter  is  invaluable  for  systematic
electrical  troubleshooting.  Here  are
two powerful methods.

Comparing
Voltage Readings
Along a Circuit
If  a  device isn’t  working,  measure the
voltage at each connection point along
the power path. For example, in a light
string, start at the plug and work toward
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the socket.  If  you have voltage at the
plug but nothing at the first socket, there
is  a  break in  the  wire  between them.
This method isolates faults efficiently.

Using a
Voltmeter to
Check Continuity
(Indirectly)
While  a  voltmeter  isn’t  a  continuity
tester,  you  can  sometimes  infer
continuity by measuring voltage. If you
place the probes across a closed switch,
you  should  read  near  zero  voltage
(because  there  is  little  resistance).  A

high  voltage  reading  across  a  switch
indicates  it  is  open  (disconnected).
That’s  not  a  direct  test  but  can  be
helpful in live circuits.

CHOOSING THE RIGHT
VOLTMETER FOR YOUR NEEDS

If  you’re  still  selecting  a  voltmeter,
consider these factors to make the best
choice for how you plan to use it.

Accuracy and resolution: For
electronics, a meter with 4-digit
display and 0.1mV resolution is
helpful. For household work, a 3-
digit display is fine.
Auto-ranging vs. manual: Auto-
ranging is more convenient;
manual-ranging is cheaper and
teaches you about scales.
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Safety rating: Look for CAT II or
CAT III for residential use, CAT IV
for utility work.
Extra features: Backlight, hold

button, true RMS for accurate AC
readings with non-sine waveforms,
and a continuity buzzer.

MAINTAINING YOUR VOLTMETER


