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Measuring Resistance Accurately

by Steve Bodofsky

ne of the most common mistakes

technicians make during an elec-

trical diagnosis is misreading the
esistance measurement. Digital ohmme-
ers can be a little tricky to read and inter-
pret until you learn what you’re looking
for.

o In this issue of GEARS, we’ll look at
digital ohmmeter readings: We’ll examine
the display to see how the meter differenti-
ates between various ranges, and we’ll look
at how to calculate the actual reading. Then
we’ll discuss a few tips that can make your
resistance readings more accurate.

You connect your ohmmeter to a cir-
cuit, and it displays 3.120. Okay, so the
resistance is 3.120 ohms... or is it?
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Take a good look at the meter display. Somewhere around

O\ the edge of the display you’ll see the ohm’s symbol (figure 1).
l j n Is there a letter along side it? If so, that letter indicates whether
l L U Q you’re looking at 3.120 ohms, 3120 ohms, or 3,120,000 ohms.
: And that could make a real difference in your diagnosis!
11 ) If there’s no letter in front of the ohm’s symbol, you’re

reading ohms x 1. So the resistance is exactly as it appears on
the screen: In this case, 3.120 ohms (figure 2).
If there’s a K in front of the ohm’s symbol, you’re reading
kilohms, or ohms x 1000. So the resistance measurement on
Q this display is 3.120 k ohms, or 3120 ohms (figure 3).
Figure 1: Find the ohms . If there’s an M in front of the ohm’s symbol., you’re read-
symbol on the display. You ing megohms, or ohms x 1,000,000. So the resistance meas-
can determine whether you're urement on this display is actually 3.120 M ohms, or
reading ohms, kilohms or meg 3.120.000 ohms (figure 4).
ohms by looking for a letter in A . . .
front of the symbol. That’s really all there is to reading the display, regardless
of the number of settings on the meter’s dial. The only differ-

3 120 -

310 -

3 120 -

Figure 3: The “k” in front of the ohms
symbol indicates that the meter is dis-
playing “kilohms”: ohms x 1000. You’ll .
have to multiply the reading on the dis- 1’090’000' L dle_telrmlll:e “.‘e Tctual

play by 1000 to determine the actual [Eestanes TL(I):)I(’J)gOtO 2ClEpEY )
resistance. :

Figure 4: The “M” in front of the ohms

Figure 2: If there’s no letter in front of " v
symbol means “megohms,” or ohms x

the ohms symbol, the value on the dis-
play is ohms x 1. That is, it’s displaying
the actual value in ohms.

A TR === | o737
i ol ¥ N AMCLULL sncotronn o DRIVE-TRAIN.
DUEFELCEy CORS LB - am - INc
oR HUGE INVENTORY- VOLUME DISCOUNTS
3 “‘E_ﬁmll'n ! DUE cﬂmlﬂ_tz-l? Transmission-Transfer Case and Differential
& F
un"'" %, [] complete Rebuild Kits with =~ ~alitv parts

El New and Rebuilt Units
Iil 12 Month/12K mile Warranuy
(W)~
P = AN [
L) .-3':?_, &

‘i'\-.-. ik

- _r-

DD

N H Manual Transmissions- Foreign and Domestic

We meet

Mention this ad for FREE ground or beat

y anyone’s
published

i\ - 1-800-507-4327 |49

/ ) - - - Ring and

Call 1-800-366-3874 to get Shop online at Pinions

2003 Torgue Converter Parts Catalog www.nationaldrivetrain.com

GEARS January-February 2003 27



Measuring Resistance Accurately

3.120 ohms x 1000
3 0102000
\NANA_N

1 2 3

Figure 5: Multiplying by 1000 is easy: just move the decimal

three places to the right.

ences in the resistance displayed are
ohms x 1 (ohms), ohms x 1000 (kilo-

hms), and ohms x 1,000,000
(megohms).
Doing the Math

Looking at the display, you’ve
determined that you’re reading k ohms,
or ohms x 1000. Now all you have to do
is get out your calculator and multiply
the reading on the display x 1000.

Or do you?

Actually, there’s a really easy way
to multiply by 1000... or by 1,000,000
for that matter. This is something my
father taught me years ago, when I was
about 8 years old (yes, it was a long
time ago, thank you very much!). He
was helping me with my arithmetic
homework, and the problem required
me to multiply 17 x 10. I grabbed a pen-
cil and got ready to work it out long-
hand.

“Wait a minute,” my dad said.
“Didn’t they teach you how to multiply
by 10 in school?” “Sure,” I replied, and
got ready to show him, with the pencil
and paper.

“No, wait,” he said again, “you
don’t need a pencil for this. To multiply
anything by 10, just add a zero to the
end of the number.” “So 17 x 10 equals
170?” 1 asked. “That’s all there is to it,”
he replied. “And it’s just as easy to mul-
tiply by 100; just add two zeros to the
end. And for 1000, add three zeros.”

Of course, this was a bit of an over-
simplification of the process. Since we
hadn’t learned about anything but
whole numbers, adding a zero — or two

28

1

or three — worked fine. Once we got
into decimals, I learned that what we
were really doing was moving the deci-
mal to the right: One place for 10, two
places for 100, three places for 1000,
and so on.

So multiplying by 1000 is simply a
matter of moving the decimal three
places to the right. In this case, the
number we’re working with is 3.120, so
if we move the decimal three places to
the right, the number becomes 3120
(figure 5).

And multiplying by 1,000,000 is
just as easy: All you have to do is move
the decimal six places to the right. So
3.120 x 1,000,000 is 3,120,000 (figure
6).

Once you have these simple tech-
niques down, you should always be able
to read the resistance measurement on
the display, regardless of what type of
meter you’re using.

Measuring Resistance
Accurately

There are several things you need
to keep in mind when measuring resist-
ance on a circuit or component. Failure
to follow these basic procedures can
have a drastic effect on the results of
your measurements.

1. Isolate the Component or
Circuit — Whenever you’re going to
measure the resistance of a circuit or
component, you must first isolate it
from any other circuits or components.
That may mean unplugging it, or in
some cases you may have to cut one of
the legs away from the circuit. This pre-

3.120 ohms x 1,000,000

3.1.2.0.0.0.0.
\ANANA_NAN

2 3 4 5 6

Figure 6: Multiplying by 1,000,000 is just as easy. But this

time, move the decimal six places to the right.

vents electricity from backflowing
through another part of the circuit,
measuring an entirely different circuit,
in effect. Once you’ve measured the
component’s resistance, you’ll have to
plug it back in, or even resolder it back
into the circuit, depending on what you
had to do to isolate it.

2. Zero the Leads — All test
leads have a certain amount of resist-
ance. To eliminate that resistance from
the measurement, you must first zero
the leads. Here’s how:

e Set the meter to read ohms.

® Connect the leads to one anoth-

er.

® Press the “zero” or “delta” but-

ton.

The meter should display zero
ohms. Now you’re ready to measure the
component’s resistance accurately.

If your meter doesn’t have a zero or
delta button, you’ll have to deduct the
lead resistance yourself. After you con-
nect the leads, record the resistance on
the meter display: That’s how much
you’ll need to subtract from your com-
ponent measurement to determine the
actual component resistance.

Zeroing the leads is particularly
important when measuring a compo-
nent with very low resistance, such as
an EPC solenoid. It’s not important
when measuring high resistance com-
ponents. Zeroing the meter may put
some meters into manual range or lock
it into low range. Since zeroing the
meter is only important for measuring
low resistance circuits or components,
that shouldn’t cause a problem.
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Measuring Resistance Accurately

3. Never Touch the Test Probes In mgst cases. resistance

while Measuring Resistance — Your

body has some level of clecrical con-—_ EegsUPEMENtSs provide a quick,
ductance. How much depends on a
number of variables, but it can be EHSl l ”lal I tQ CDECIS a ClECl “t or
enough to affect your measurements. To
keep your hands off the probes, always ngDQDEDt DEQ} [IdEd ”Q”
use some type of clip adapter on the
ends of the probes. Then you can keep .
Jour hands. . and your body’s resist.  ————1OI|OUL PPOPEP Dasic test
ance... out of the equation. .

4 Replace Worn Leads or Low — PPOCEAUPrES, and interpret the
Batteries — If the reading is changing .
as you’re watching the display, you may MMLLUJ—
be overdue for a new battery. Replace it

before continuing your tests. And if
every little wiggle or vibration affects

the reading, make sure you’re leads R

aren’t damaged or worn out. e e a y o
5. Use a Good Quality Meter — ]

Believe it or not, there’s a reason that S h Ift G e a rs '

some companies sell meters for $400, u

while others can sell a meter “just like
P REMIUMS THAT WILL

it” for only $29.95. Make sure the
meter you’re using is a quality product,
EDUCE YOUR INSURANCE COSTS,
FROM A

or you may find yourself working with
questionable readings.
N EWLY ENDORSED BROKER,
READY TO

6. Verify  Your  Resistance
Measurements with an Amperage
Reading (when possible) — A circuit or
component can still have a problem,
even though the resistance is within
specs. For example, a solenoid with a
frayed wire that’s just holding on by a
single strand may still measure as being
within resistance specs. But there’s no
way it’ll support the current necessary
to energize the solenoid. So how can
you be sure the circuit’s okay? Follow
up your resistance measurement with a
current draw test. If current draw isn’t
within specs, you have a problem...
even if the circuit passed the resistance
test.

In most cases, resistance measure-
ments provide a quick, easy way to
check a circuit or component... provid-
ed you follow proper basic test proce-
dures, and interpret the meter display

properly.
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