MATH 110 Automotive Worksheet #6

Micrometers are devices that allow you to make very accurate measurements of the size of an object or the
width or depth of a hole. There are many different kinds of micrometers on the market. Some measure with
English units (like inches), others metric (like millimeters). Below are photos of several different types of

micrometers.

The inside micrometer—
used to measure the inside
diameter of an object.

The depth micrometer—used
to measure the depth of a hole.

A metric outside micrometer

Each of these three types of micrometers can be read pretty much the same way so we will just look at how
to read the outside micrometer, with both English units and again with metric units. There are slight
variations in the design of micrometers from manufacturer to manufacturer that will affect the way the
micrometer is read, but once you understand how to read one type, you should be able to read another type.



How To Read The English Outside Micrometer

See the photo below, which identifies the parts of this English micrometer.

The object you
are measuring

v

Locking lever :
The movable thimble

Use this ratcheting
knob to tighten
the micrometer

This particular micrometer can measure objects that are between 2 and 3 inches across (you might be able to
see a faint 2-3 scratched onto the curved black part of the micrometer).

To read the length of an object, place the object between the “jaws” (and anvil and spindle) of the
micrometer and tighten by rotating the ratcheting knob clockwise. It is important that you only

tighten with this ratcheting knob. If you grabbed the thimble and tightened, you run the risk of
damaging the very fine threads of the micrometer screw if you over tighten the micrometer on the object.
Micrometers are pretty expensive and can be ruined very easily by over tightening. So always use the
ratcheting knob to tighten—as soon as the object is held in the jaws of the micrometer, the ratchet will slip
and it won’t get any tighter. You can grab the thimble to loosen the micrometer.

Once the object is held in place (you can lock it there with the locking lever—just be sure you loosen the
lock before trying to remove the object), you can read the numbers on the barrel and the thimble to get the
length of the object.

First, look at the photo below (a close-up). It shows a series of numbers on the barrel: 0, 1, 2 ... These
numbers on the barrel are tenths of inches. If you opened the micrometer up all the way you would see
that these numbers on the barrel go from 0 up to 10. Remember that this particular micrometer can measure
objects between 2 and 3 inches. So each number must represent 1/10 of an inch.



Looking at the photo, see where the left edge of the thimble (shown by the red arrow) crosses the horizontal
line on the barrel (shown by the blue arrow). This tells you how many tenths of inches the object is past 2
inches. You can see that the edge of the thimble is almost to 3/10ths but not quite. In fact, you should see that
the barrel has four tick marks between each number. Each of these tick marks must be ¥ of 1/10th of an inch
(which equals 0.025 inches). For this object we can see 3 complete tick marks past the 2/10™ mark. So we
need to add in another 3 x (0.025 inches) = 0.075 inches.

So far, this object has a length of 2 inches + 0.2 inches + 0.075 inches.

With this micrometer you can measure even more accurately. To do that, simply look at the numbers on the
thimble (the rotatable sleeve). Look at where the horizontal line (marked by the blue arrow) hits the thimble.
You can see that it hits the thimble between 8 and 9: | see it hit at about 8.2 (guess at the last digit—it’s
about 2/10™ of the way to 9).

So what does this 8.2 mean? To figure that out you have to see how far one complete rotation of the thimble
is. I don’t have pictures that shows this, unfortunately, but this particular micrometer thimble has numbers
that %o from 0 to 25. When you rotate the thimble one complete revolution, the thimble moves exactly ¥4 of
1/10" of an inch along the barrel (the distance of one of those little tick marks on the barrel). Therefore, each
number on the thimble represents 1/25" of ¥, of 1/10" of an inch! That is equal to (1/25)x(1/4)x(0.1) = 0.001
inches. So each number on the thimble is 0.001 inches (1/1000™ of an inch!). Our object had a thimble
reading of 8.2, so that means we need to add another 0.0082 inches to the measurement.

So the actual length of this objectis 2 inches + 0.2 inches + 0.075 inches + 0.0082 inches =

2 inches

0.2 inches

0.075 inches
+0.0082 inches

2.2832 inches

So this object is 2.2832 inches long.

Here is what we did step by step:



Put the object between the jaws of the micrometer and tighten with the ratcheting knob.

Write down the minimum size of the micrometer in inches (2 inch minimum for this particular one).
Read the highest number showing on the barrel. Add that as tenths of inches.

Add another 0.025 inches for each complete tick mark showing.

Add the number on the thimble that lines up with the horizontal line on the barrel. Guess if the line is

between two numbers or include a zero if it exactly lines up with a number (to show the measurement
is that accurate).

A few things to note: Sometimes a tick mark on the barrel might be partially visible. How do you know if
you should include it or not? Only read the tick mark if the horizontal line on the barrel is on or past the zero
number on the thimble. See the figure below. It is hard to tell if the entire third tick mark is visible. But

notice the thimble number reads exactly “1”. This means the 3" tick mark has been passed (barely) and
should be included.

This micrometer reads 2 inches
0.7 inches
0.075 inches
=+ 0.0010 inches

2.77a80 inches
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Notice also that | include a zero at the end of the final number. You always add a zero at the end if the

horizontal line lines up perfectly with a number on the thimble. This shows the instrument is accurate to that
extra digit—it just happens the digit is zero.

Example: What does the English 2 — 3 inch micrometer shown below read?
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We start with 2 inches. Then notice that you can see the 7 on the barrel and each number on the barrel is
equal to 1/10th of an inch. So add 0.7 inches. You can also clearly see two tick marks past the 7 on the
barrel. So add another 0.025 for each tick mark, or 0.050 inches. Now read where the horizontal line hits the
thimble. It hits between 4 and 5. To me it looks like it hits the thimble at about 4.4. So add another 0.0044
inches. So the total measurement is 2.7544 inches.

Metric Micrometers

Metric micrometers are slightly different than the English micrometer. The one below can measure objects
from 0 to 25 millimeters (mm) in length. If you aren’t real clear as to what a millimeter is, there are 25.4
millimeters in 1 inch. One millimeter is about the thickness of a toothpick--a tiny distance!

To read this metric micrometer, note that the numbers on the barrel are in millimeters. But notice there are
tick marks above and below the horizontal line on the barrel. The tick marks above the line are millimeter
marks. The ones below the line are ¥2 millimeter marks. So for this photo, the thimble is almost to the 8
mm mark on the barrel, but not quite. You should actually read the barrel numbers as 7 mm + 2 mm. You
can see part of the 8 mm mark, but not all of it—I know this because the horizontal line on the barrel is not
quite to the 0 mark on the thimble (we did the same kind of thing with the English micrometer to tell if you
should include a tick mark or not).

To get the next digits, simply see where the horizontal line on the barrel hits the thimble. To me it looks like
it hits at about 44.2. How do we tell what that 44.2 means? As with the English micrometer, you need to
rotate the thimble one revolution and see how far the thimble moves along the barrel. Notice the numbers on
the thimble go from 0 back around to 50. I can’t show you with still photos, but one revolution would move
the thimble %2 mm along the barrel (one tick mark). That means 50 thimble marks =% mm or 1 thimble
mark = 0.01 mm. So each humber on the thimble = 0.01 mm, one hundredth of a mm. So we need to
add another 44.2/100 mm = 0.442 mm.

7mm
0.5 mm

+ 0.442 mm
7.942 mm

This makes the object’s total length:




Let’s summarize the steps in reading a metric micrometer like this:

e Put the object between the jaws of the micrometer and tighten with the ratcheting knob.

e Write down the minimum size of the micrometer in mm (depends on the micrometer—O for the one
we have been talking about so far).

e Read the number and last visible tick mark above the horizontal line on the barrel. That is in mm.

e Add another 0.5 mm if there is a complete tick mark showing below the horizontal line.

e See where the horizontal line on the barrel hits the thimble. Read the number and guess on the last
digit and add that to the numbers from the earlier steps. That number on the thimble is the number of
hundredths of mm; i.e., in the photo below, we would read 37.4 hundredths of a mm = 0.374 mm.

Example: What does the 0 — 25 mm metric micrometer shown below read?

e

You can see the 9 mm mark on the barrel but not quite the 9.5 mm mark. So start with 9 mm. Then see where
the horizontal line on the barrel hits the thimble. To me it looks like it hits at about 37.4. And since each
mark on the thimble is 0.01 mm, this means we need to add 0.374 mm to the 9 mm. The answer is then 9.374
mm.

Homework Problems

1. What does the English 2 — 3 inch micrometer shown below read?




2. What does the English 1 — 2 inch micrometer show below read?

3. What does the English 3 — 4 inch micrometer shown below read?

4. What does the English 2 — 3 inch micrometer shown below read?

5. What does the English 0 — 2 inch micrometer shown below read?
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6. What does the metric 0 — 25 mm micrometer shown below read?

7. What does the metric 25 — 50 mm micrometer shown below read?

8. What does the metric 0 — 50 mm micrometer shown below read?



9. What does the metric 0 — 25 mm micrometer shown below read?
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10. What does the metric 0 — 25 mm micrometer shown below read?




