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MICROMETERS

1

Select the micrometer that best fits the
application.

* Make sure that the type, measuring range,
graduation and other specifications of the
micrometer are appropriate for your applica-
tion.

Do not apply excessive force to the
micrometer.

» Do not drop or give sharp blows to the mi-
crometer.

* Do not spin the micrometer violently.
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Wipe off any dust from the micrometer
before use.

« Thoroughly wipe the spindle and the mea-
suring faces. Use only lint free paperor cloth.

Leave the micrometer and the work-
piece in the room long enough to adjust
to room temperature.

e A 100 mm (4") long iron rod will change
by 0.012 (.00047") mm with a temperature
change of 10°C.




Before use, clean the anvil and spindle
faces.

» Use only lint-free paper to wipe the meas-
uring faces.

Adjust the zero line.

* Bring the measuring faces together using
only the ratchet stop or friction thimble.

« Read the thimble graduations directly from
the front (where numerals 10 and 40 appear
the same size). :

« If the zero line on the thimble does not linc up
with the index line on the sleeve, turn the
sleeve to make the two lines coincide with
each other.

« When the measuring length exceeds 300mm
(12"); adjust the zero line with the microme-
terin the same position it will bein when
measuring.
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Always use the ratchet stop or friction
thimble when measuring.




When mounting the micrometer on a
stand, ensure that the micrometer
frame is clamped at the center. Do not
clamp it too tightly.

After use, wipe dirt and fingerprints
from the micrometer with a soft, dry
cloth.
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When storing the micrometer for long
periods of time or when it needs oil, use
a cloth dampened with rust preventive
oil and lightly wipe each section (ex-
cept for the carbide sections) of the mi-
crometer. Make sure that the oil is
spread evenly over the surfaces.
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The following points should be kept in
mind when storing micrometers.

* Do not expose the micrometer to direct

sunlight.
. * Store the micrometer ina low humidity and

well ventilated environment.

« Store the micrometer in a dust free envi-
ronment.

» Do not place the micrometer directly an the
floor.

* Leave the measuring faces separated be-
tween 0.1 to 1 mm (004" to .04™).

* Do not clamp the spindle.

« Store the micrometer in a case.




CALIPERS

1

Select the caliper that best fits the ap-
plication.

» Make sure that the type, measuring range,
graduation and other specifications of the
caliper are appropriate for your application.

Do not apply excessive force to the
caliper.

»Do not drop or give sharp blows to the
caliper.
« Do not use the caliper for a hammer.

Be careful not to damage the inside
measurement jaws.

» Do notuse the jaws for a compass or a
divider.

Wipe off any dust from the caliper be-
fore use.

« Thoroughly wipe the sliding surfaces and
measuring faces. Use only lint free paper or
cloth.

Check theslider movement for smooth-
ness. It should not feel loose or have
any play. Correct any problems found
by adjusting the pressing screw and set-
screw.

» Tighten the pressing screw and setscrew,
then loosen them in a counterclockwise di-
rection about 1/8 of a turn (45°).

« Check the sliding smoothness again.

« Repeat the above procedure while adjusting
the angular position of the screws until an
appropriate sliding smoothness is obtained.

Pressing screw

Setscrew




Outside measurement :

* Hold and measure the workpiece in
a position as close to the reference
surface as possible.

* Make sure the faces of the outside mea-
surement jaws are in even contact with
the workpiece.
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Inside measurement :

Take your measurement when the inside
measurement jaws are as deep inside the
workpiece as possible.

* When measuring an inside diameter, read the
scale when the indicated value is at its maxi-
mum.

* When measuring the groove width, read the
scale when the indicated value is at its mini-
mum,.
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Depth measurement

« Take your measurement when the bottom
face of the main scale the workpiece is in
even contact with the workpiece.
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Step measurement

» Take your measurement when the step meas-
uring face is in even contact with the work
piece.
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Avoid parallax errors by reading the
scale directly from the front.

11

Measurements of small-diameter holes
areindicated somewhat smaller than the
actual diameter.

Error when measuring a workpiece whose
bore diameter is 5 mm:

Unit : mm (inch)

0.3 05 0.7
t+t2+C | (001) | (019) | (.027)

Ad 0.009 0.026 0.047
(.0003) | (.001) (.002)
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After use, wipe dirt and finger prints
from the caliper with a soft, dry cloth.
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When storing the caliper for long peri-
ods of time or when it needs oil, use a
cloth dampened with rust preventive oil
and lightly wipe each section of the
caliper. Make sure that the oil is spread
evenly over the surfaces.
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The following points should be kept in
mind when storing calipers.

* Do not expose the caliper to direct sunlight.

* Store the caliperin alow humidity and well
ventilated environment.

» Store the caliper in a dust free environment.

* Do not place the caliper directly on the
floor.

*Leave the measuring faces separated be-
tween 0.2 to 2 mm (.008" to .08").

* Do not clamp the slider.

« Store the caliper in a case (or plastic bag).




HEIGHT GAGES

1

Select the height gage that best fits the
application.

» Make sure that the type, measuring range,
graduation and other specifications of the
height gage are appropriate for your applica-
tion.

Do not apply excessive force to the
height gage.

» Do not‘drop or give sharp blows to the
height gauge.

Be careful not to damage the scriber tip.

Wipe off any dust from the height gage
before use.

« Thoroughly wipe the sliding surfaces, bottom
face of the base and scriber measuring face.

Check the slider movement for smooth-
ness. It should not feel loose or have any
play. Correct any problems found by ad-
justing the pressing screw and setscrew.
(as mentioned for vernier calipers)

» Tighten the pressing screw and setscrew,then
loosen them in a counterclockwise direction
about 30°.

« Check the sliding smoothness again.

» Repeat the above procedure while adjusting
the angular position of the screws until an ap-
propriate sliding smoothness is obtained.




Wipe off any dust from the surface
plate and the workpiece and leave them
(as well as the height gage) in the room
long enough to adjust to room tempera-
ture.

The distance from the beam reference
surface to the scriber tip (or dial test in-
dicator contact point) must be as short
as possible.

Adjust the zero line of the scale with
reference to the surface plate.




Avoid parallax errors by reading the
scale directly from the front.

« Position the lens where the lens center
(thickest portion) is aligned to the matched
graduation lines and eye level.
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During fine adjustment, be careful not
to allow the base to lift up.
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After use, wipe dirt or finger prints from

"the height gage with a soft, dry cloth.
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When storing the height gage for long
periods of time or when it needs oil, use
a cloth dampened with rust preventive
oil and lightly wipe each section (except
for the carbide sections) of the height
gage. Make sure that the oil is spread
evenly over the surfaces.
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The following points should be kept in
mind when storing height gages.

+ Do not expose the height gage to direct
sunlight.

« Store the height gage ina low humidity and
well ventilated environment.

« Store the height gage in an dust free envi-
ronment.

« Do not place the height gage directly on the
floor.

» Do not clamp the slider.

« Store the height gage with the scriber re-
moved. If the scriber has to be kept mounted,
position the scriber to a height of 2 - 20 mm
(.08" to .8") from the base bottom.
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DIAL INDICATORS

1

Select the dial indicator that best fits
the application.

* Make sure that the type, graduation, mea-
suring range and other specifications of the
dial indicator are appropriate for your appli-
cation.

Do not apply excessive force to the dial
indicator.

*» Do not drop or give sharp blows to the dial
indicator.

Use a contact point that best fits the ap-
plication.

Replace worn contact points.

Wipe off any dust from the indicator
before use.
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Use the lifting lever to hold up the
spindle.

When mounting the dial indicator on a
stand or fixture, clamp the stem as close
to the dial as possible.

When mounting the dial indicator on a
stand or fixture, position it so that incli-
nation angle® is minimized.

Example :

Inclination angle 8

0° 10° 30°

0.050mm | 0.050mm | 0.050mm

Indicator readmg X (.002") ('mzﬂ) (.002")

Correction coefficient| 1.00 0.98 0.866

Ccos 9
Correction value 0.050mm | 0.049mm | 0.043mm
x COS O (.002") (.00196™ | (.0017")
Error 0.000mm | 0.00lmm | 0.007mm
x(1-COS 6) 0" (.00004") | (.0003")
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Use a rigid stand for mounting the dial
indicator and set up the indicator so that
the center of gravity is above the base.

* Set up the dial indicator so that the distance

from the column to the indicator is mini-
mized.

* Use a balance weight if necessary, so that
the center of gravity is above the base.
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Avoid parallax errors by reading the dial
directly from the front.

« Indicated value = reading of the short hand
(revolution counter) + reading of the long
hand
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After use, wipe dirt and finger prints
from the dial indicator with a soft, dry
cloth.
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When storing the dial indicator for long
periods of time or when it needs oil, use
a cloth dampened with rust preventive
oil and lightly wipe the movement case
and the stem. Make sure that the oil is
spread evenly over the surfaces.

* Never oil the crystal, spindle or carbide tip
of the contact point.
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The following points should be kept in
mind when storing dial indicators.

* Do not expose the dial indicator to direct
sunlight.

» Store the dial indicator in a low humidity
and well ventilated environment.

» Store the dial indicator in a dust free envi-
ronment.

* Do not place the dial indicator directly on
the floor.

» Store the dial indicator in a case (or plastic
bag).

13




DIAL TEST INDICATORS

1

Select the dial test indicator that best
fits the application.

« Make sure that the type, graduation, measur-
ing range and other specifications of the dial
test indicator are appropriate for your appli-
cation.

Do not drop or give sharp blows to the
test indicator .

Replace worn contact points only with
those of the same size.

Wipe off any dust from the dial test in-
dicator before use.
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When mounting the test indicator on a
stand or fixture, position it so that incli-
nation angle 0 is minimized.

Example :
Inclination angle 9
0° 10° 30°
Indicatorreading x 0.050mm | 0.050mm | 0.050mm
(.002") (.002™) (.002")
Correction coefficient|
cos 6 1.000 0.985 0.866
Correction value 0.050mm | 0.049mm | 0.043mm
x COsS O (.002") (.00196") | (.0017™
0.000mm { 0.00imm | 0.007mm
x(1-C0S9) " (.00004") | (.003")

Use a rigid stand for mounting the dial
test indicator and set up the indicator so
that the center of gravity is above the
base.

* Set up the dial test indicator so that the dis-
tance from the column to the indicator is
minimized.

« Use a balance weight if necessary, so that
the center of gravity is above the base.

When measuring a rotating object, en-
sure that it rotates in the correct direc-
tion.

* Do not rotate the workpiece towards the
contact point.
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When measuring a sliding object, meas-
urement readings should be taken only
when the workpiece is moving toward
the contact point.

Avoid parallax errors by reading the dial
directly from the front. Note the rela-
tionship between the directions of the
contact point displacement and
indicator’s hand rotation.

» Test indicators with no-clutch are available in
two types; the continuous-reading type where
the hand rotates clockwise regardless of the di-
rection of contact point displacement from the
hold position; the other being the balanced
type where the direction of the hand’s rotation
changes according to the direction of the con-
tact point displacement from the hold position.
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After use, wipe dirt and finger prints
from the dial test indicator with a soft,
dry cloth.
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When storing the test indicator for long
periods of time or when it needs oil, use
a cloth dampened with rust preventive
oil and lightly wipe the frame, dovetail
and stem. Make sure that the oil is spread
evenly over the surfaces.

» Never oil the crystal or bearings.
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The following points should be kept in
mind when storing dial test indicators.

« Do not expose the dial test indicator to direct
sunlight.

« Store the dial test indicator in a low humidity
and well ventilated environment.

« Store the dial test indicatorin a dust free
environment.

» Do not place the dial test indicator directly on
the floor.

« Store the dial test indicator in a case(or plastic
bag).
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BORE GAGES

1

Select the bore gage that best fits the
application.

* Make sure that the type, measuring range,
graduation, sleeve length, and other speci-
fications of the bore gage are appropriate for
your application.

Do not drop or give sharp blows to
the bore gage.

Replace worn contact points and an-
vils.

Wipe off any dust from the bore gage
before use.

Set the zero point (neutral point) of the
bore gage, in 0.5 mm increments, to the
approximate median of the bore diame-
ter range.

Exampile :

Bore diameter range: 42.30 - 42.80 mm
* Measuring range : 35 - 60 mm

« Dial indicator : 0.01 mm graduations
* Zero point setting : 42.5 mm

* Anvil’s nominal size : 40 mm

* Washer thickness : 2 mm + 0.5 mm

Contact point

Washer  Anvil

4 2
""‘»

Natural length

0.7—

Set dimension

l <L Washer thickness

J
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Securely mount the indicator.

« Adjust the mounting depth while observing
the position of the indicator hand.

« Securely fasten the clamp (but do not over
tighten).

Zero set the indicator by using one of
the following methods.

A : Using a ring gage.

B : Using a micrometer and gauge
block

An object of a known dimension can also be
used in place of gauge blocks if it is ma-
chined to a high level of parallelism and
flatness.

C : Using a micrometer.

« Open the micrometer 0.1 to 0.2 mm (.004"
to .008") wider than the required dimen-
sion.

« With the bore gage held between the mi
crometer’s measuring faces, adjust the mi-
crometer and clamp it when the reading is
equal to the required dimension.

« Gently move the bore gage to the left end
right while observing the movement of the
hand. When the reading is at its minimum,
move the dial indicator bezel so that the
hand indicates the zero point.

D : Using a gauge block and fixing
jig (gauge block accessories).

18




Note the relationship between the di-
rections of the contact point displace-
ment and indicator’s hand rotation.

» The clockwise rotation of the hand from the
zero point indicates that the measured di-
mension is smaller than the set value.

» The counter-clockwise rotation of the hand
from the zero point indicates that the meas-
ured dimension is larger than the set value.

Large diameter Reference Small diameter

Avoid parallax errors by reading the
dial directly from the front.
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After use, wipe dirt and finger prints
from the bore gage and the indicator
with a soft, dry cloth.
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When storing the bore gage for long
periods of time or when it needs oil, use
a cloth dampened with rust preventive
oil and lightly wipe each section of the
gage. Make sure that the oil is spread
evenly over the surfaces.

* Refer to step 13 on page 13 for the storage
of the attached indicator.
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The following points should be kept in
mind when storing bore gages.

* Do not expose the bore gage to direct sun-
light.

* Store the bore gage in alow humidity and
well ventilated environment.

» Store the bore gage in a dust free environ-
ment.

* Do not place the bore gage directly on the
floor.

» Store the bore gage with the indicator re-
moved.

» Store the bore gage in a case.
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