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CONVENTIONS USED IN USER'S MANUAL

Safety Precautions

To operate the instrument correctly and safely, Mitutoyo manual's use various safety signs (Signal
Words and Safety Alert Symbols) to identify and warn against hazards and potential accidents.

The following signsindicate gener al warnings:

Indicates an imminently hazardous situation which, if not avoided, will result in serious
injury or death.

>

DANGER
A Indicates a potentially hazardous situation which, if not avoided, could result in serious
injury or death.
WARNING
A Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury or property damage.
CAUTION

The following signs indicate specific warnings or prohibited actions, or indicate a mandatory
action:

Alerts the user to a specific hazardous situation. The given example means "Caution,
risk of electric shock".

Specifies a required action. The given example means "Ground".

® Prohibits a specific action. The given example means " Do not disassemble”.
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CONVENTIONS USED IN USER'S MANUAL

On Various Types of Notes

IMPORTANT

NOTE

TIP

The following types of notes are provided to help the operator obtain reliable measurement data
through correct instrument operation.

An important note is a type of note that provides information essential to the
completion of a task. You cannot disregard this note to complete the task.

An important note is a type of precaution, which if neglected could result in a loss of
data, decreased accuracy or instrument malfunction/failure.

A note emphasizes or supplements important points of the main text. A note supplies
information that may only apply in special cases (e.g.. Memory limitations, equipment
configurations, or details that apply to specific versions of a program).

A tip is a type of note that helps the user apply the techniques and procedures described
in the text to their specific needs.
It also provides reference information associated with the topic being discussed.

Mitutoyo assumes no liability to any party for any loss or damage, direct or indirect,
caused by use of this instrument not conforming to this manual.

Information in this document is subject to change without notice.

©Copyright Mitutoyo Corporation. All rights reserved.

WARRANTY

No.99MAF017B

In the event that the Mitutoyo QM-Height should prove defective in workmanship or material,
within one year from the date of original purchase for use, it will be repaired or replaced, at our
option, free of charge upon its prepaid return to us.

If the unit fails or is damaged because of the following causes, it will be subject to arepair charge,
even if it isstill under warranty.

1. Failure or damage owing to inappropriate handling or unauthorized modification.
2. Failure or damage owing to transport, dropping, or relocation of the machine after purchase.
3. Failure or damage owing to fire, salt, gas, abnormal voltage, or natural catastrophe.

Thiswarranty is effective only where the instrument is properly installed and operated in
conformance with the instructions in this manual.



PRECAUTIONS

IMPORTANT Do not use this gage in locations where it will be directly exposed to cutting fluids,
water, dust, etc. (Fig.1).

Do not use this gage in locations where it will be exposed to direct sunlight or a draft of
hot air (Fig.2).

Use the gage within a temperature range of 0  to 40 . When performing precision
measurements, the ambient temperature must be maintained as close as possible to
20  with minimum fluctuation.

When displacing the gage on a surface plate, slide it by holding the base.

To clean the column, base, probe, or display panel, wipe it using a lint-free cloth or
paper towel dampened with a neutral detergent. Do not use an organic solvent such
as thinner.

Absolutely do not apply an external voltage to The QM-Height with, for example, an
electric engraver. The gage may be damaged (Fig.3).

After using the gage, be sure to turn off the power.

If the gage will not be used for an extended period of time, remove the batteries from
the gage. Batteries could leak and damage the gage.

Do not charge or disassemble the batteries. They may be short circuited.

Use only LR6 batteries (AA alkaline batteries).

Do not apply excessive force to the gage or drop it. Also, do not disassemble the gage
except to remove the battery cover when replacing the batteries (Fig.4).

After removing the batteries and unplugging the AC adapter, be sure to wait for more
than 10 seconds to reinstall the batteries and plug the AC adapter again.

0000
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BEFORE STARTING
MEASUREMENT

This chapter gives the name and function of each part

and the setup procedure.

1.1 Checking the Packed Components

After unpacking the product check that all the following components have been included.

* ¢ 5 stepped probe

a @ * AA alkaline batteries (LR6)(4 pieces)
|

* Auxiliary grip

00
ag
00
000
l
&/

) * Rubber cap

(Small caps: 2 pieces, large cap: 1 piece)

v
* Probe diameter calibration block
ﬁ (Except for optional setup models)
I O \ - See the following table.

e Main unit

* User's Manual (this manual)

* Warranty Card * Unpacking Procedure * Quick Reference Manual
* Inspection Certificate * Setup Procedure Shest

The order number differs depending on the presence/absence of the optional accessory and it

differs from the model number.

Order No. ™? 518 220 518 221 518 222 518 223 | Without the calibration block
518 224 518 225 518 226 518 227 | With the calibration block
Model No. "2 518 220 518 221 518 222 518 223

*1 Order No. islabeled on the container box.
*2 Model No. islabeled on the main unit.

No.99MAF017B 1 - 1



1.2 Name and Function of Each Part

121 Main unit

(7) Slider

(8) Display

unit

(9) Probe
holde

(10) Probe

(11) Probe
clamp knob

(1) Main unit cover

(2) Clamp knob

(12) DC jack

(13) SPC output

1 (3) Slider up/down
lever
o) (14) RS-232C
)00 connector
1000

(4) Slider up/down
wheel knob

(5) Clamp screw

(6) Base Q
5\ / (sl |

=

(1) Main unit cover

(2) Clamp knob: Clamps the probe onto the slider.

(3) Slider up/down lever: Moves the slider up and down.

(4) Slider up/down wheel knob: Moves the dider up and down by rotating the wheel. (For fine
movements pull and turn the knob.)

(5) Clamp screw: Clamps the dider.

(6) Base: Used to move the main unit.

(7) Slider: Supports the display unit and the probe.

(8) Display unit: Displays measured values, various messages, etc.

(9) Probe holder: Holds the probe by inserting it into the probe holder.

(10) Probe: The standard probe is a ¢ 5 stepped one. Various optional probes are available for specific
purposes.

(11) Praobe clamp knob: Clamps the probe.

(12) DC jack: Allows the optional AC adapter to be used, in addition to the built-in batteries.
(13) SPC output connector: Outputs Digimatic code data.

(14) RS-232C connector: Used to connect to a personal computer.

No0.99MAF017B



1.BEFORE STARTING MEASUREMENT

1.2.2  Display unit

(1) Liquid crystal display
(1) Indicates that the downward oriented probe is being brought

into contact.
123 4 5 6 7 (2) Indicates that the probe ball is compensated.
(3) Indicates the ABS (absolute) measurement mode.

10 —| 1& ﬁ/ '55‘ |8 (4) Indicates the INC (incremental) measurement mode.

" __ 4 * ABS INC PRESET M -MH (5) Indicates atolerance judgment result.

12 *HHHHBHH 9 (6) Indicates that a preset value/preset value is being set.
13— (7) Indicates that the LCD back-lighting is effective.

(8) Indicates that a measured value in memory is being called.

14—
4%$®§ (9) Indicates the inch/mm unit system.

(10) Indicates that the minimum and maximum values are being

15 16 17 18 19 20 21 22 searched for at scanning measurement.

(11) Indicates that the upward oriented probe is being brought into
contact.

(12) Indicates that a measured value is being held

(13) Indicates that the count direction is minus.

(14) Indicates that the SHIFT key has been pressed.

(15) Indicates the scribing mode.

(16) to (18) Indicates the minimum value, maximum value, and
displacement measurement mode, respectively.

(19) to (20) Indicates the inside diameter and outside diameter
measurement mode, respectively.

(21) Indicates the measurement result confirmation mode.

(22) Indicates that the power voltage has been reduced.

No.99MAF017B 1 - 3



(2) Switch unit
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NOTE

Normal state

SHIFT key held down state

Turns the power on and off. If no operation is performed for more than 5 minutes, the power is turned off
automatically. For information about the Auto Power-off setup, refer to 3.3 User Setup”.

Enters the height, step, or width measurement.

Enters the scribing mode.

Enters the displacement measurement.

Calls adisplacement value.

Changes another switch function while holding down this key.

Switches the unit system between inch and mm, or increases a numeric value at the setup of a preset value or a
tolerance, or changes a memory number to confirm a measured result.

Enters the minimum height measurement.

Sets  the
judgment

lower limit for tolerance

Enters the inside diameter measurement.

Cadlls ameasured inside diameter.

Holds a measured value, or outputs data.

Switches the count direction
or moves the digit for which a preset value or atoleranceis set.

Enters the maximum height measurement.

Sets the upper limit for tolerance

judgment.

Enters the outside diameter measurement.

Cadlls ameasured outside diameter.

Cadlls ameasured result.

Switches the resolution.

Switches the measurement mode between the INC mode and
ABS mode. When confirming the measurement result, switches
between pitch display and a height from the origin.

Sets apreset value.

Enters the ball diameter compensation
mode.

Clears measured data in memory.

Enables or disables
judgment function.

the tolerance

Loads each scanning measurement value and various settings.

Enables or disables the GO/NG judgment
with the LCD back-lighting.

e | In/mm | switch.
/'y

If the metric specification instrument is used, read the manual,

in/mm
replacing the notation | 4 | with

the @ , 8S th@ switch is used for the metric specification instrument instead of the sNi tch.
b

No0.99MAF017B




1.BEFORE STARTING MEASUREMENT

1.3 Setting Up

131 Required environment for installation

IMPORTANT

The QM-Height is a precision measuring instrument, and at the same time a
precision electronic device. To use The QM-Height accurately, be sure to install it

in

an environment that satisfies the following conditions.

1)

2)

3)

4)

Temperature and humidity

a)The QM-Height has been adjusted so as to ensure the appropriate accuracy
at 20°C. Therefore, it must be used at an ambient temperature of 20°C.
b)Avoid high humidity, direct sunlight, and exposure to cold or hot air
flowing from air-conditioners.

Vibration

Install The QM-Height in a place where there is minimum vibration. If
vibration affects The QM-Height during measurement, the measured value
may become unstable. If The QM-Height is used for an extended period
where there is vibration, the precision parts may be damaged, resulting in
reduced accuracy.

Dust

The linear encoder in The QM-Height has a cover. If this linear encoder
becomes dusty or scratched, The QM-Height may not operate normally.
Further, if dust or grease contaminate the bearing guide surface of the slider,
the measuring accuracy may be degraded. Consequently, use The QM-Height
in an environment where there is minimum dust.

Electromagnetic noise

Do not connect the AC adapter (option) to a power supply for large electric
current such as for machine tools or large CNC measuring instruments.
Place The QM-Height well away from equipment that generates
electromagnetic noise, such as welding machines or electric discharge
machines (EDMs).

132 Installing QM -Height on a surface plate

IMPORTANT

No.99MAF017B

The following installation work must be done by at least two persons.

When unpacking the units, observe the unpacking instructions sheet
"QM-Height 600/350 Unpacking Procedure (No. 99MAF019M)" in the containers.
1)After taking the main unit out of its container, place it base down on a stable

bench. Then remove the wrapping.

2)Wipe off any grime and anti-corrosion oil from the bottom surface of base using

a cloth dampened with alcohol. Then set the base gently on the surface plate

after it has also been cleaned properly.




1.3.3 Removingthefixturesfor transportation

/Fixing bolt
1
1
gﬁ ﬁ% )

%ﬁ 2)

Slider

Slider up/down

Clamp knok wheel

Clamp screw

Fixing bracket Probe clamp screw

Fig.1

The moving parts such as the dider have been

Fixed with screws, etc., so as not to move before shipping.

Remove the fixtures according to the following procedure. (See

Fig.1l)

(1) Remove the three fixing bolts.

(2) Insert the supplied rubber caps into the holes
from which the bolts are removed.

(3) Unscrew the bolts that mount the fixing bracket,
and then remove the bracket.

(4) Loosen the clamp screw while holding the
dlider up/down wheel with one hand. If doing
s0, the slider unit can be moved up and down.
Move up the dider in a small amount, and
then tighten the clamp screw again to fix the
dlider. (Exercise care since the dider moves
up freely if you release your hand from the
up/down wheel.)

(5) Insert the supplied probe, and then clamp the
probe with the probe clamp knob. (Refer to
"1.3.5 Attaching the probe".)

(6) Loosen the clamp knaob. (Loosen the knob all
the way until it stops.)

In case of necessity for transporting the main unit after unpacking, reverse the above procedure,
and then store it in the container box before transportation.

If the main unit is transported without fixing the moving parts, the main unit may be damaged.
Therefore, it is recommended to carefully store the fixing bracket, bolts, and packing materials.

No0.99MAF017B



1.BEFORE STARTING MEASUREMENT

1.34 Ingtalling the batteries

This gageis supplied with batteries. They have been packed separately.

Unscrew the two screws to remove the battery cover, as shown in Fig.2. Place the supplied
batteries in the battery box in the base, observing correct polarity. Remount the battery cover
securely with the screws.

NOTE * The supplied batteries are used only for the purpose of checking the functions and
performance of the QM-Height, therefore it may not satisfy the specified battery life.
* The batteries must be replaced when  g—g  islitonthe LCD. Replace all four
alkaline batteries at the same time.  If they are not replaced by new ones, it may
cause malfunction.

Fig.2

No.99MAF017B 1 - 7



1.35  Attachingtheprobe
®* To use the supplied ¢ 5 stepped probe, insert the probe into the probe holder
opening in the main unit as far as possible, and then clamp it in place by
tightening the probe clamp knob.

Probe j |
k Probe clamp knob

¢ 5 stepped probe

* To replace the probe with the optional scriber, observe the following procedure.

@
Clamp knob

(1) Lock the clamp knob.

2
&y \ (2) Loosen the probe clamp knob,
-Ir /'%_—‘ and then replace the probe with

the scriber.
(3) Tighten the probe clamp knob with
the scriber tip being in contact with a

Al ol
J

O

Probe clamp knob

136  Attachingthegrip

The optional grip can be attached to the base in order to move the main unit easily
during measurement. As shown in the Figure below, detach the cap, then attach the
grip securely with the two supplied screws.

Mounting screw

1 - 8 No0.99MAF017B



OPERATION

This chapter explains The QM-Height practical operating

procedure and gives actual measurement examples.

2.1 Operating Procedure

211 Movingand clampingthe dslider

The dider can be moved by holding the dlider up/down lever by hand (as in the left figure).
However, be sure to use the slider up/down wheel to gently move the dider when bringing the
probe into contact with a surface plate or a workpiece. The up/down whedl alows fine
displacement and coarse displacement of the dider (as in the right figure). Use one of the means
for moving the slider depending on the situation.

To clamp the dider and probe for scribing, etc., turn both the clamp knob, shown in the left Fig,
and the clamp screw, shown in the right Fig. clockwise, respectively. This allows scribing to be
made with the dlider and probe clamped.

Clamp screw

Clamp knob
(OF
Slider up/down lever
[m/m/a]
0000
0000
@) @]
j I Fine displacement Coarse displacement
Slider up/down wheel knob
(o= 0 )

No.99MAF017B 2 - 1



2.1.2  Slidingthemain unit

IMPORTANT

To dide the main unit on a surface plate during measurement, hold the base with your right hand
and hold the grip with your left hand.

Sliding the main unit by holding a spot other than the base may adversely affect the measuring
accuracy and the instrument. Absolutely avoid holding a spot other than the base.

No0.99MAF017B



2.0PERATION

2.2

M easur ement Prepar ation

221  Settingthe ABSorigin
* To set the ABS origin:
Procedure State Display contents
1 | confirm that the ABS symbal is it on the LCD.
(If "INC" is displayed on the LCD, press T:: — . &HHE
for more than 2 seconds to display "ABS".) mm
2 Press The PRESET symbol starts blinking on the LCD.
Confirm that +000.000 mm is displayed on the LCD. (If other numeric o + ﬁﬁhﬁﬂﬂ
character string is displayed, press to clear it and display 1
+000.000 mm.) e
3 | 1) Move down the probe until it comes into contact with the surface e
plate. JL 4_ 0 ass anr’ I
2) When the probe comes into contact with the surface plate, slowly Zﬁ} « 2 -
move down the probe until the buzzer sounds. The ABS origin setup
is completeif the counter starts counting.
* To set the INC origin:
Procedure State Display contents
1 | press| zER0 | TheINC symbol starts blinking. -
Observe the same procedure as that for setting the ABS T o aﬂﬂg
origin. m
IMPORTANT . when bri nging the probe into contact with a surface plate (or a workpiece) be sure to make a
gentle contact of the probe. Rough contact may cause an origin setup error.
« If the temperature environment has changed, set the ABS origin again.
TIP  Forinformation about the ABS origin setup using a gauge block, refer to section 2.2.3 "Presetting

No.99MAF017B

procedure”.

*What is the ABS origin?
Usually a workpiece to be measured has areference. The dimensions of the workpiece in adrawing
are described from the reference. Therefore, the measurement values are obtained from the
reference and are used as the measurement results. QM-Height performs measurement by setting
the reference to an origin. If an origin has been set, a measured height becomes a coordinate value
from the origin. There are two QM-Height “origins’, as follows:

A)The"ABS origin" becomes the reference of a measuring machine.

B)The"INC origin" becomes the relative reference from the ABS origin
Use one of the origins according to the measurement purpose.
(For information about switching between ABS and INC, refer to "2.3.13 Other functions'.)



(A) ABS Origin

Measuring position

Coordinate Z
ABS Origin

Surface plate

ABSorigin

Workpiece

(B) INC Origin

N

Measuring position

Coordinate Z

INC Origin

Surface plate

The ABS origin is set on the surface plate where the QM-Height is installed. Measurement
results are basically coordinate values from this origin. Therefore, always set up the ABS
origin prior to measurement. If the measurement environment or the probe is changed, set the

222

ABSorigin again.
B) INCorigin

The INC originis used for obtaining a coordinate from the reference on a workpiece.

Setting the ball diameter

* |f using the QM-Height for the first time or the probe is changed, set the probe ball diameter (to

compensate for the ball diameter).

oriented probe into contact with the lower gauge block as shown in the

Procedure State Display cintents
PRESET ;k\;ss
Press ,then press . (*1) —
= HHHH
mm
Press| +/- —
4
ABS
Combine two gauge blocks as shown at the right. Bring the downward e
- oh. Bring 1% HHH
mm

figure. (Lower the probe until the buzzer sounds.) (*2)

Displace the gauge blocks so that the upward oriented probe comes into
contact with the upper gauge block.(Raise the probe until the buzzer

sounds.)

Gauge block ™|

2P
- 5997

Ball diameter setup has been completed

The counter restores the normal counting state.

S
5009

(*1) If ball diameter compensation has been completed, the ball diameter is displayed.

(*2) Use gauge blocks with a height of 20mm or more. Or, use the optiona gauge blocks

(excluding the optional setup models).

TIP In the above example the direction (count direction inversion function) is positive. If the direction
is negative, first orient the probe upward to contact with the upper block, and then orient the probe
downward to contact with the lower block.

IMPORTANT

When bringing the probe into contact with a surface plate (or a workpiece) be sure to make a gentle

contact of the probe. Rough contact may cause an origin setup error.

No0.99MAF017B




2.0PERATION

2.2.3  Presetting procedure

1) Procedure for presetting (setting the origin to an arbitrary value) (Example) Set the origin to 25.000mm.
Procedure Display contents
1 Press | TRESET| 45 display the most recent preset value, making the PRESET symbol blink in the

*‘ ABs = PRESET—

upper right of the LCD. ¢+ Dﬂaﬂaﬂ

2 Press toblink the"+" or "-" sign.
’ ABS PRESET

+ 000000

If m/% is pressed at thistime, the"+" sign will change to the "-" sign.
3 Press | +/— | to movethe blinking digit to the tens digit.
P ABB |  PRESET
i
4

Each time | ™™™ |is pressed, the blinking digit changesto 0, 1, 2, ... 8, 9, and 0. Press the switch
b

twice to display 2. + DEﬂB H Q.,.

ABS | PRESET

5 Display 5 in the units digit, referring to the procedurein steps 3 and 4.

ABS _ PRESET

feshog

2) Procedure for setting the origin to the registered preset value (Example) Recall 25.000mm that has been registered.

Procedure Display contents

6 Press to display 25.000mm. The PRESET symbol blinks in the upper right of the LCD.

ass =PRESET=

+ i2%0g

v

7 Bring the probe directly into contact with the 25mm reference block. The PRESET symbol goes
off, indicating that presetting has been completed.(For measurement using the scriber, pressing the hBs E 5 ﬂ U ﬂ 1—
PRESET
i‘ when the scriber isin contact with the 25mm reference block, etc. makes the PRESET -

symbol go off and completes the presetting.)

IMPORTANT

NOTE

No.99MAF017B

When bringing the probe into contact with a surface plate (or aworkpiece) be sure to make a gentle
contact of the probe. Rough contact may cause an origin setup error.

If you perform presetting in the INC mode, use the same procedure as above. However, if the INC
symbol is blinking, bring the probe into contact with a surface plate (or a workpiece) once to start
counting, then perform the presetting procedure.




2.3 Measurement

231  Heght measurement
This section gives two examples of height measurement procedures.
Height measurement is categorized into the following two types.
(1) Top surface measurement: Measures the height of atop surface on aworkpiece from the origin.
(2) Bottom surface measurement: Measures the height of a bottom surface on a workpiece from the

origin.
(Examplel) (Example2) NOTE Perform this measurement in
] Top surface the ABS mode. Perform
J measurement preparation
Bottom S/ before hand.

A(5mm) surface B(5mm) (Refer to "2.2 Measurement
Origin Preparation".)
A\

* Measure the height of the top surface on the workpiece. ® Measure the height of the bottom surface on the workpiece.
To measure the top surface height (example 1):
Procedure State Display contents

1 | Press (nommad| - Confirm that the ABS symbol is displayed on the —
J ABS

689¢

[ mm

2 | Move the probe onto the top surface on the workpiece. Slowly lower
the probe until the buzzer sounds.

To measure the bottom surface height (example 2):
Procedure Sate Display contents

1 | Press . Confirm that the ABS symbol is displayed on the —
o |

ABS
1766
2 | Move the probe onto the bottom surface on the workpiece. Slowly vz
2 mm
raise the probe until the buzzer sounds.

3 | If measurement is successfully completed, "H" is displayed. This
displayed value is the measurement result. (If an RS-232C output —

ABS
H
device or an external printer is connected, result output is performed. 50 B B
mm

4 | Bring the probe out of contact with the workpiece. The counter
returns to normal counting.(For holding a measured value until the — —
next measurement even if the probe is moved away from the
workpiece, modify the setting according to the procedure described in
the section 3.3 "User Setup".)

5 | To perform this measurement continuously, repeat the procedure from — —
step 2.

IMPORTANT When bringing the probe into contact with a surface plate (or a workpiece) be sure to make a

gentle contact of the probe. Rough contact may cause an origin setup error.
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2.3.2 Step measur ement
® This section gives two examples of step measurement procedures

(Examplel) (Example2) NOTE Perform measurement
R (@2) preparation beforehand.
I A (20mm) /- (a2) (Refer to section
-------- 2.2"Measurement
\— @ ) I Preparation").
Origin =\ Origin - T\ - (al)
A \
* Measure step A * Measure inside width B
Procedure of example 1
Procedure State Display contents

1 | Press , then press | ZERO | —
ABS

Check that “INC” is displayed. <
. it

Move the probe above the (al) surface, and then slowly lower the

probe onto the (al) surface until the buzzer sounds.

3 | Move the probe above the (82) surface, and then slowly lower the

Gyrrm
4
&
probe onto the (a2) surface until the buzzer sounds. 1‘ ?55 E 'i

Procedure of example 2 L

Procedure State Display contents

1 | Press|NoRMAL| | then press | ZERO |.
A ABS

Check that “INC” is displayed.
2 | Move the probe above the (al) surface, and then slowly lower the
probe onto the (al) surface until the buzzer sounds.

"‘°a00 Q.

3 | Slowly raise the probe to the (a2) surface until the buzzer sounds.

5
E_ 15628

4 | If measurement is successfully completed, "H" is displayed. This

displayed value is the measurement result. (If an RS-232C output _ H 'S .
device or an external printer is connected, result output is performed.) E BB B Q..

To perform this measurement continuously, repeat the

procedure from pressing in step 1.
ABS

IMPORTANT « If “INC” is blinking, the counter is not counting. Counting is started after zero-setting with the
probe being in contact with a surface.
* When bringing the probe into contact with a surface plate (or a workpiece) be sure to make a
gentle contact of the probe. Rough contact may cause an origin setup error.
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233

Inside diameter measur ement
® This section gives an example of the inside diameter measurement procedure.
(Example)
NOTE  Perform measurement
preparation
1 beforehand.(Refer to
| section 2.2 "M easurement
Origin Preparation").
N
® Measure inside diameter A
Procedure Sate Display contents

Press . The symbol @ starts blinking.

Bring the probe into contact with the point near the bottom of the
inside diameter. Slowly lower the probe until the buzzer sounds, then
hold the slider up/down wheel so as not to move using the clamp screw
or by hand.

~ 000g
@

Holding the slider up/down wheel, move the workpiece or the main
unit to search for the minimum value point.

Press at the point where the count value does not

change anymore (the minimum value is detected)

Bring the probe into contact with the point near the top. Slowly raise
the probe until the buzzer sounds, then hold the slider up/down wheel
S0 as not to move using the clamp screw or by hand.

Holding the slider up/down wheel, move the workpiece or the main
unit to search for the maximum value point.

ENTER
Pressat the point where the count value does not change

anymore (the maximum value is detected).

The symbol @ stops blinking and stays being lit. The display value

at this timeis the measurement result. (If an RS-232C output device or
an external printer is connected, result output is performed.)

For performing the measurement again, repeat from the procedure 1.

" 16008
®

IMPORTANT  When bringing the probe into contact with a surface plate (or a workpiece) be sure to make a gentle

TIP

contact of the probe. Rough contact may cause an origin setup error.

In the above example the direction (count direction inversion function) is positive. If
the direction is negative, first orient the probe upward to contact with the point near
the top for detecting the minimum counting value, and then orient the probe
downward to contact with the point near the bottom for detecting the maximum
counting value.

No0.99MAF017B
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234  Outside diameter measurement
* This section gives an example of the outside diameter measurement procedure.

(Example) NOTE  Perform measurement
........................ preparation beforehand.
(Refer to section 2.2
AL6mm) "M easurement
Oign m\ Preparation”).

N

e Measure outside diameter A
Procedure State Display contents

1 Preﬁ The symbol § starts blinkig. T

ABS
2 | Bring the probe into contact with the point near the bottom of the MDQ,
outside diameter. Slowly raise the probe until the buzzer sounds, then §

hold the slider up/down wheel so as not to move using the clamp screw
or by hand. 0
3 | Holding the slider up/down wheel, move the workpiece or the main

unit to search for the minimum value point.
S 96T
4 Press at the point where the count value does not change Sg
anymore (the minimum value is detected).
5 | Bring the probe into contact with the point near the top. Slowly lower g =
the probe until the buzzer sounds, then hold the dlider up/down wheel " aes
S0 as not to move using the clamp screw or by hand. ; wﬂa
80 "
6 | Holding the slider up/down wheel, move the workpiece or the main
unit to search for the maximum value point. - ams , lﬂ ,E
7 PI'GSS a the point where the count value does not change § mm

anymore (the maximum value is detected).

The symbol § stops blinking and stays being lit. The display value

at thistime is the measurement result. (If an RS-232C output device or

ABS
an external printer is connected, result output is performed.) — ' , 6.0 ﬂ B
9 | For performing the measurement again, repeat from the procedure 1. 3 m

IMPORTANT When bringing the probe into contact with a surface plate (or a workpiece) be sure to make a
gentle contact of the probe. Rough contact may cause an origin setup error.

TIP In the above example the direction (count direction inversion function) is positive. If the direction
is negative, first orient the probe downward to contact with the point near the top for detecting the
minimum counting value, and then orient the probe upward to contact with the point near the
bottom for detecting the maximum counting val ue.

* To perform outside diameter measurement effectively, this gage is provided with the scanning
measurement auto-end function. This function has been disabled at the factory-setup for shipping.
To enable this function, refer to "3.3 User Setup".

No.99MAF017B 2 - 9



235  Presetting avalue at the center of acircle
* This section gives two examples of procedures for presetting a value at the center of acircle.

(Examplel) (Example2)
NOTE Perform measurement
/ preparation
_______ ,///;//// beforehand.(Refer to
» S2 ‘ section 2.2 "Measurement
Origin 7\, Origin- ™\ i Preparation”)
N N

Example 1: Preset +20.000mm at the center of circle S1.

Procedure Display contents
1 PRESET
Press .
ABS PRESET

2 Use and to set up a preset value. + EE&DDQ

(For detailed information, refer to "2.2.3 Presetting procedure”.)

3 | Press M% ¥
. " ABS PRESET
4 | Measure the inside diameter of the circle. (For detailed information, refer to "2.3.3 Inside diameter ﬂ
measurement".) -

5 | When the measurement has been completed, this completes presetting the value at the center of the
circle. ABs

Example 2: Preset -10.000mm at the center of circle S2.
Procedure Display contents

1 PRESET

Pressi_

2 Use and to set up a preset value. - 3,‘{"10”'?_

(For detailed information, refer to "2.2.3 Presetting procedure”.)

f ABS  PRESET

4 | Measure the outside diameter of the circle. (For detailed information, refer to "2.3.4 Outside DDB
e "

diameter measurement”.)

5 | When the measurement has been completed, this completes presetting the value at the center of the
circle. ABs

BO0g

IMPORTANT When bringing the probe into contact with a surface plate (or a workpiece) be sure to make a
gentle contact of the probe. Rough contact may cause an origin setup error.
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2.3.6  Minimum height measur ement
» This section gives two examples of procedures for measuring the minimum heights of two types
of workpieces.

(Examplel) (Example2)
Top surface NOTE  Perform measurement
_l preparation
beforehand.(Refer to
oriain IA(lsmm) . Butom ¥ I B(15mm) section 2.2 "Measurement
igin- 7\, Origin m\gurace Preparation").
N AAN AN
* Measure the minimum height of the top * Measure the minimum height of the
surface on the workpiece. bottom surface on the workpiece.
M easuring procedure in example 1
Procedure Sate Display contents
1 Press % The symbol %starts blinking.
2 | Bring the probe into contact with the point near the minimum value of \*j 1 IBQ
the top surface of the workpiece. Slowly lower the probe until the @

buzzer sounds, then hold the slider up/down wheel so as not to move ~
using the clamp screw or by hand.

M easuring procedure in example 2 |
Procedure State Display contents

1 Y -
Press|—=——| Th bol starts blinking.
ess e symbol \y s blinking

2 | Bring the probe into contact with the point near the minimum value of

the bottom surface of the workpiece. Slowly raise the probe until the \{

buzzer sounds, then hold the slider up/down wheel so as not to move ﬁ
using the clamp screw or by hand.

380
Y ]

3 | Holding the slider up/down wheel, move the workpiece or the main |(Examplel)

unit to search for the minimum value point. w
7‘.-‘3 ABS N
4 ENTER ) (Bxample2) li ’BE
o) at the point where the count value does not change N e B & n

anymore (the minimum value is detected).

S The symbol% stops blinking and stays being lit. The display
ABS

value at this time is the measurement result. (If an RS-232C output Iiﬂaﬂ

device or an external printer is connected, result output is performed.) \*J i

6 | For performing the measurement again, repeat from the procedure 1.

IMPORTANT When bringing the probe into contact with a surface plate (or a workpiece) be sure to make a gentle
contact of the probe. Rough contact may cause an origin setup error.
Perform the minimum height measurement within a height range

'Vr':gi ’E;‘m of about 1mm over the probe scanning span. (Measurement
o\ exceeding this range may increase the error.)
lmm ..............................
TIP The above example shows the case of positive direction in the counting direction reversing

function. In the case of negative counting direction perform this measurement in the maximum
height measurement mode.
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2.3.7  Maximum height measurement
» This section gives two examples of procedures for measuring the maximum heights of two types
of workpieces.

(Examplel) (Example2)
Bottom Top NOTE  Perform measurement
surface surface \ preparation
.................................................. beforehand. (Refer to
B(25mm) A(25mm)  section 2.2 "M easurement
Origin 7\, Origin- 7\, Preparation").
N N
» Measure the maximum height of the * Measure the maximum height of the
bottom surface on the workpiece. top surface on the workpiece.
Measuring procedure in example 1
Procedure State Display contents

A

USET

Press

The symbol f*\ starts blinking.

2 | Bring the probe into contact with the point near the maximum value of
the bottom surface of the workpiece. Slowly raise the probe until the /B
buzzer sounds, then hold the slider up/down wheel so as not to move ﬁ

using the clamp screw or by hand.

Measuring procedure in example 2
Procedure State Display contents

1 A

Press.
USET

The symbol f*\ starts blinking

2 | Bring the probe into contact with the point near the maximum valueof |~ | | =
the bottom surface of the workpiece. Slowly raise the probe until the @ 5/*\}

buzzer sounds, then hold the slider up/down wheel so as not to move /R

using the clamp screw or by hand.

3 | Holding the slider up/down wheel, move the workpiece or the main |(Examplel)

unit to search for the maximum value point. - ...

(Examole2)

ENTER
4 Press

at the point where the count value does not change

anymore (the maximum value is detected).

The symbol f*\ stops blinking and stays being lit. The display aBs
value at this time is the measurement result. (If an RS-232C output Eiﬂag
device or an external printer is connected, result output is performed.) A -

6 | For performing the measurement again, repeat from the procedure 1. — —

IMPORTANT When bringing the probe into contact with a surface plate (or a workpiece) be sure to make a
gentle contact of the probe. Rough contact may cause an origin setup error.
"""""""""""""""""" o Perform the maximum height measurement within a height
range of about 1mm over the probe scanning span.
(Measurement exceeding this range may increase the error.)

Maximum height

TIP The above example shows the case of positive direction in the counting direction reversing
function. In the case of negative counting direction perform this measurement in the minimum
height measurement mode.
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2.3.8  Displacement measurement
* This section gives two examples of procedures for measuring the displacements of two types of

workpieces.
(Examplel) (Example2)
_ | NOTE  Perform measurement
A(lmm)_3 L . MAIMUM value preparation beforehand.
Maximum value Minimum value — (Refer to section 2.2
Minimum value “Measurement
- - G $ AQMM)  prearation”).
Origin Origin ‘\
N\ A\
* Measure the displacement of the » Measure the displacement of the
top surface on the workpiece. bottom surface on the workpiece.
Measuring procedure in example 1
Procedure State Display contents
1| o ¢ $ . _
Pr . The symbol starts blinking.
ABS
2 | Bring the probe into contact with the top surface of the workpiece. ﬂﬂ ﬂ U
Slowly lower the probe until the buzzer sounds, then hold the slider @ -8 m
up/down wheel so as not to move using the clamp screw or by hand. /.—\
. . I
M easuring procedure in example 2
Procedure State Display contents
1 Press . The symbol $SMS blinking. T
e
2 | Bring the probe into contact with the bottom surface of the workpiece. ::2 aﬂ B Q,,
Slowly raise the probe until the buzzer sounds, then hold the Slider \{ w A
up/down wheel so as not to move using the clamp screw or by hand. ﬁ

3 | Holding the dlider up/down wheel, move the workpiece or the main | (Examplel)

unit to search for the minimum value point. PO Lo

4 . (Example2) ’19 Bl
Press at the point where the count value does not change
anymore (the displacement value is detected).

S The symbol $ stops blinking and stays being lit. The display _
value at this time is the measurement result. (If an RS-232C output e l a U u
device or an external printer is connected, result output is performed.) -

6 | For performing the measurement again, repeat from the procedure 1. —

IMPORTANT « When bringing the probe into contact with a surface plate (or a workpiece) be sure to make a

gentle contact of the probe. Rough contact may cause an origin setup error.

im Perform the displacement measurement within a height range
I of about 1mm over the probe scanning span. (Measurement
exceeding this range may increase the error.)
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2.3.9  Savingand confirming measur ement results
* This section gives an example of procedure for saving and confirming measurement results.
This gage automatically saves a maximum of 9 measurement results. Memory numbers M1 to
M9 are assigned to individual pieces of saved data, respectively. Also, it can confirm each saved
data.
a5
\ NOTE Perform measurement
a4 preparation beforehand.
\ (Referto"2.2
/;4 M easurement
i Preparation’.)
al —\
Origin \
N
* Save the measurement results of composite measurement.
Procedure Storage state
1 press % , and then press and hold GLE for more than 2 seconds. M1 M2 M3 M4 M5
The measurement results that have been saved until then are cleared.
M6 M7 M8 M9
2 | Measure the inside diameters (or outside diameters) in the order of S1, S2, S3, $4, and M1 M2 M3 M4 M5
S5. (For detailed information, refer to "2.3.3 Inside diameter measurement” or "2.3.4 A|B|C|D|E
Outside diameter measurement".)
Theheights A, B, C, D, and E at the centers of circles S1 to S5 are saved in the memories M6 M7 M8 M9
of memory numbers M1 to M5, respectively.
3 | Measurethe heights at al, a2, a3, and a4 in this order. (For detailed information, refer to M1 M2 M3 M4 M5
"2.3.1 Height measurement".) AlBlICIDI|E
The heights at al to a4 are saved in the memories of memory numbers M6 to M9,
respectively. M6 M7 M8 M9
alla2|a3|ad
(1) To confirm a height from the origin, e.g. the a2 height:
Procedure Display contents
1 Press 6} The symbol -G} lights up. The LCD displays the M9 symbol and also
RES.
displays the height of measured data a4 that has been saved most recently. (If M9-M8 is Ass quﬂﬁﬂ
displayed on the LCD, press to change to “a height from the origin” display.) {9 -
ABS
2 in/mm i .
Press twice. The memory number on the LCD is changed from
A ABS M.l
M9 to M7, and the height at a2 from the origin is displayed. Eaﬂaa
_$— mm
2-14
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(2) To confirm apitch, e.g. the pitch between S5 and $4:

Procedure Display contents
1 © . ZERO | . i
Press . The symbol lights up. If |————| is pressed, the LCD displays a
RES. G} ABS sBs u3-ul
memory number format, M9-M8, and also displays the pitch between a4 and a3. (If M9 is ,Mﬂg
displayed on the LCD, a height from the origin is displayed. Press|-“——_| to change to the
pitch display.
2 In/mm . .
Press “a 4 times. The memory number format on the LCD is changed from M9 — M8 ns w5t
1
to M5 — M4, and the pitch between E and D is displayed.
-$ mm

¢ If the number of times of measurement exceeds 10 M1 MZ M3 l\/|4 M5 M6 M7 M8 M9
since the height of a5 has been measured after (B al |a2 |a3 |a4 |a5

measurement of 9 points as shown in the figure, the A‘/ v v v \VAVIAVEVEVAY

first data stored in the M1 memory is discarded and

other pieces of stored data are shifted to one previous memories, respectively. The last measured
data ab is entered in the M9 memory.
* Press during confirmation of stored data to output the display data to the RS-232C

interface and an externa printer.

CLR
* Press . during confirmation of stored data to clear the display data.
Example: When the data stored in the M5 memory is M1 M2 M3 M4 M5 M6 M7 M8 M9
cleared, data E is discarded and data al, a2, a3, and |A [B |[C |D |al |a2 |a3 |a4
a4 is shifted as shown in the figure. EJU U U U

o |If is held down for 2 seconds or more during

confirmation of stored data, all the measured results Display Contents
(height, step, inside and outside diameter, maximum aes ul

and minimum height, and displace measurement), | | %7
stored until then are cleared. o

in/mm

¢ Each time

is pressed, the memory number changes from M5 to M4, M3, and so forth,
while displaying each measured data. If eight measured data are stored and then | ——| is
pressed during display of memory number M1, the LCD displays the measured data of memory

number M8 while skipping M9, since no datais stored in the M9 memory.
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NOTE

(3) Procedure for confirming other measurement data:

n@

2) To confirm outside diameter measurement data, press While holding down .
3) To confirm displacement measurement data, press m while holding down .

The confirmation procedure in these 3 modes is the same as that in the above example.

1) To confirm inside diameter measurement data, press gWhile holding down .

If no power is supplied to this gage from batteries or AC adapter (optional), the measured data
that has been saved is cleared.

2.3.10 Calculating an arbitrary point-to-point distance

origin "~ \

* This section gives an example of procedure for calculating an arbitrary point-to-point distance
on aworkpiece.
Example: After the composite measurement, determine the distance between the height at the
center of circle S1 and the height at a2.

a3

N NOTE  Perform measurement
a2 — preparation beforehand.

+ 25mm
B

tA \ 4
N &w

» Determine an arbitrary point-to-point distance on the workpiece.

» Perform composite measurement:

Procedure Storage state

1 | Clear &l the measurement results that have been saved until then, referring to "2.3.9 Saving and | M1 M2 M3 M4 M5

confirming measurement results'. A B

———— — - — al |a2 |a3
2 Measure the inside diameters (or outside diameters) of circles S1 and S2 in this order. (For
detailed information, refer to "2.3.3 Inside diameter measurement” or "2.3.4 Outside diameter

measurement".) M6 M7 M8 M9

3 Measure the heights at al, a2, and a3 in this order. (For detailed information, refer to "2.3.1
Height measurement".)

No0.99MAF017B



» Determine a point-to-point distance.

Procedure Display contents
1 @
Press . The symbol {%} lights up. If M5 symbol is displayed on the LCD, u}ﬂﬂ'ﬁﬁ
press to change to the pitch display. (For detailed information, refer to “2.3.9” Saving e} mm
and confirming measurement results.”)
2 Press = . The memory number on the left side starts blinking.
” i
@
3
Pressing can change the display of memory number. - u%“q
Press once to adjust the memory number to 4. aa ﬂ a
'y {*} om
4 Press A= The memory number on the right side starts blinkin Y
» Y g 9 ABs u"‘ﬁ
mm
&
5 in/mm . )
“a 4 times to adjust the memory number to 1. ans wi-u |
The LCD displays the distance between the height at the center of circle S1 and the height at a2. E 5” 0 U
mm
DATA to output the display data to the RS-232C interface and an external printer. Q}
6 | Using the same procedure in steps 2 to 5, you can display an arbitrary point-to-point distance —
from the data stored in M1 to M5.
NOTE  If no power is supplied to this gage, the measured data that has been saved is cleared
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2.3.11 Measurement usingthescribe

It is possible to make measurements to the following with the scriber. (The scriber is an optional
accessory.)

1)Scribing work with the scriber 2)Step measurement

This section gives two examples of measurement procedures using the scriber.

Scribing
osition
(Example 1) / P (Example 2) / (a2) NOTE  Perform measurement
v ¥ preparation beforehand.
(d1) I A(10mm) B(15mm) (Refer to section 2.2
" e . ,\_ "M easurement
Preparation").
N (al1) S (a1)
» Scribethe (d1) position 10mm  « Measure step B
above the (al) surface.
Procedure State Display contents
1 | 1) Replace the probe with the scriber. (For detailed information, refer

to "1.3.5 Attaching the probe".) aﬂ B H

2) Confirm that the clamp knob on the upper side of the LCD has been ISHIFT
locked.

2 ans
Press .Confirm that the SHIFT symbol is displayed on the LCD. ﬂDHH

NORMAL pu |

Press| ™ _g | Thesymbol ~ J  lightsup ontheLCD.

3 | Move the scriber above the (al) surface, bring the scriber into contact
with the (al) surface, and then press . (The counter is set to
ABS

b

“ 0000

zero.)

Example 1 procedure il

4 | Move the scriber to the scribing position by turning the slider up/down

m

wheel, clamp the whedl with the clamp screw, and then perform the

i

|
Example 2 procedure
5 | Move the scriber onto the (a2) surface by turning the slider up/down P
wheel. The measurement value displayed at thistimeis step B. m’iﬂnn <
|

NOTE  Datahold or data output must be performed manually.

HOLD
DATA

To do so, press
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2.3.12 Tolerancejudgment

This section describes the procedure for performing tolerance judgment.
(1) To set an upper limit value, e.g. 10.000mm:
Procedure Display contents

Press . Confirm that the SHIFT symbol is displayed on the LCD.

ABS Gl
+ 000000
Press . The symbol +NG on the LCD starts blinking. mm
2 L . +/- in/mm . -
Set an upper limit value using > and Ta in the same procedure as that for

ABS |
presetting. (For detailed information, refer to "2.2.3 Presetting procedure”.) + B {ﬂﬂ u B
‘1 ’ mn
3 Press to complete the setting.

18239

(2) To set alower limit value, e.g. —5.000mm:
Procedure Display contents

1 Press . Confirm that the SHIFT symbol is displayed on the LCD. 3 B
ABS
Press . The symbol —NG on the LCD starts blinking. o
LSET

2 . . in/mm +/- | .
Set an upper limit value using a and > in the same procedure as that for presetting.
ABS

(For detailed information, refer to "2.2.3 Presetting procedure’.) - ﬂ Riﬂ B B
// | mm
3 Press to complete the setting.

(3) Validating tolerance judgment
Tolerance judgment is validated automatically by setting the above limit values. After setup
has been completed, the display will aways involve an OK/NG judgment result. If no
judgment result is displayed,

Press , and then press . The tolerance judgment setup will be validated.
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(4) Invalidating tolerance judgment
If the tolerance judgment does not need to be displayed,

Press , and then press . The tolerance judgment setup will be invalidated.

No judgment result will be displayed.
Also, read "IMPORTANT" on the bottom of the page.

This gage turns on the backlight of the LCD according to the tolerance judgment result.
GO: Back-lighted green.
NG: Back-lighted red.

The following describes the backlight setup procedure.
* To turn on the backlight:
Procedure Display contents

1 Pr&ss , and then press to turn on the backlight. The symbol / 7 7//{/%

00

-}éﬁ- lights up on the LCD. ////////////Z

* To turn off the backlight:
Procedure Display contents

1 Press , and then press to turn off the backlight. The symbol o
’ 8331
mm

-@'- disappears from the LCD.

g

* Power saving mode and full-time turn-on mode
(1) Power saving mode
The backlight goes off in 3 seconds after it has turned on.
(2) Full-time turn-on mode
The backlight turns on full-time.
If the backlight is driven only with the LR6 akaline batteries in the full-time turn-on mode, the
battery life is extremely shortened. This gage has been factory-set to the power saving mode before
shipping. For information about mode setup change, refer to "3.3 User Setup". If the backlight is
used in the full-time turn-on mode, use the optional AC adapter.

IMPORTANT o |If setting (or changing) the tolerance judgment values in the inside diameter, outside diameter,
maximum height, minimum height, or displacement measurement mode, press to
change to the step measurement mode before setting the values. -1
« In the tolerance judgment value setup, be sure to set the upper limit value to a numeric value
larger than the lower limit value. If the upper limit value is set to a numeric value smaller than
the lower limit value, the LCD displays the error message "Err-tolL".
« Tolerance judgment values are retained in memory even if the power isturned off.
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2.3.13 Other functions

1) Switching between the absolute measurement(ABS) and incremental measurement (INC) modes

Procedure Display contents
1 Press shortly to invoke the origin display (0.000mm) in the comparative measurement s

mode in which the INC symbol is blinking. The origin is set by bringing the probe into contact " 5 aa [" g
with aworkpiece and the INC symbol stops blinking and stayslit — a) B
(If the scriber is used for measurement, the origin is set the moment this switch is pressed.) la) b) T
Hold down (for 2 seconds or more) to invoke the absolute measurement mode in which a
displacement of the probe from the ABS origin is displayed. me
(The ABS symbol lights up.) — b) HBBQ,

2) Switching the count direction

Procedure Display contents

+ B
1 Press to flip the polarity sign. At the same time the count direction is reversed. The

ABS
counter counts down by moving the probe upwards if " v" is displayed, and counts up by moving - &B ’ B
v
mm

the probe upwardsif " v" is not displayed.

3) Holding a display value and outputting measured data

Procedure Display contents

1 HOLD

Press
DATA

to hold a display value while the "H" symboal is displayed (the display value will not

change even if the slider moves). Press this switch again to restart counting, and the "H" symbol
goes off. aBs
If the Digimatic mini-processor (e.g., DP-1) is connected to the output connector of The " , aﬂ D a
QM-Height, this switch functions as a switch for outputting measured data. mm
[Measured data outputting procedure]

HOLD
a)Press “oatA | ©ON the gage.

b)Bring the probe into contact with a workpiece. (Data cannot be output if the scriber is used.)

4) Switching the resolution
Procedure Display contents

1 Press , and then pre& to switch the resolution.
RES. ABg
itk

[mm model] 0.001  0.005
[inch model] 0.00005 0.0001  0.0002

IMPORTANT  The functions described above cannot be changed in the inside diameter, outside diameter,
maximum height, minimum height, or displacement measurement mode, or during confirmation of
measurement results. Press "™ to change to the step measurement mode, and then modify

various settings.
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2.3.14 Troubleshooting

Trouble in measurement

Symptom

Check

Remedy

Even if the probe comesin
contact with aworkpiece, the
buzzer will not sound.

Check whether the symbol J
islit on the LCD.

Press "°:M" to enter the height

or step measurement mode.

Check whether the clamp knob is
locked.

Turn the clamp knob fully
counterclockwise to loosen it.

Nothing is displayed on the LCD.

Check whether the batteries or the
AC adapter is connected properly.

Connect the batteries or the AC
adapter properly.

'H' on the LCD does not go off.

Check whether the standard
accessory or optional probeis
used. (Refer to "3.5 Standard
Accessories/3.6 Optional
Accessories'.)

Use the specified probe. (If a
probe other than specified is
used, correct measurement may
not be performed.)

Check whether the rough contact
is made when bringing the probe
into contact with a workpiece.

Make a gentle contact when
bringing the probe into contact
with aworkpiece.

Measurement results vary.

Check whether the probe clamp
knob is tightened firmly.

Turn the probe clamp knob
clockwise to tighten it.

The batteries are consumed
extraordinarily.

Check whether the backlight is in
the full-time turn-on mode.

The batteries are consumed
extraordinarily if the backlight is
turned on full-time with the
batteries driven. Enter the power
saving mode. (Refer to "3.3 User
Setup"”.)

Digital counting on the LCD
fluctuates in a range of severa
counts.

Check whether counting
fluctuation is eliminated when all
cables are removed and when the
gage is driven only with the
batteries.

There is a possibility that noises
are entered from the AC adapter
or communication cables. Take a
preventive action against external
Noises.

NOTE

The batteries must be replaced when g—2 islit onthe LCD. Replace all four alkaline batteries at

the same time. If they are not replaced by new ones, it may cause malfunction.
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2.0PERATION

Error message and Troubleshooting

numeric value)

not trace at the speed. If this is the case,
"E" is appended to the last digit of the
displayed value. (Counting is performed
normally.)

Error message Error meaning Troubleshooting

Err-oF The display value exceeds Return the dlider so it is within the display
+999.999mm(+99.99995 in an inch range to restart counting. Repeat origin
model). setup by presetting.

Err-oP The internal contact point of the main | The error is recovered when the probe is
unit is activated when the probe is | neutralized.
moving.

Err C A count error. This error occurs if stains, | If the condensation occurs, dry the scale
etc., are stuck on the linear scale for | for several hours at the room temperature.
detection or if condensation occurs. If the error still occurs, contact the nearest

Mitutoyo sales office.  Under no
circumstances disassemble the scale.

XXX.XXE A count error. If the slider is moved at a | Reduce the slider movement speed to

(X:arbitrary high speed,the counter may temporarily restore the count display. (If the display

cannot be restored, contact the nearest
Mitutoyo sales office.)

Err -toL This message is displayed if an upper | Reset the limit values for tolerance
limit value is set to avalue smaller than a | judgment. (Refer to "2.3.12 Tolerance
lower limit value in the tolerance | judgment".)
judgment setup.

IMPORTANT

If the instrument does not accept any switch operation even if the power to the instrument is turned
on, remove the battery and AC adapter once and wait for approximately 30 seconds, then insert the
battery or AC adapter again.

If the instrument does not recover from the error state in spite of taking the above measures,
contact the nearest Mitutoyo sales office.
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SPECIFICATIONS

This chapter explains the specifications.

3.1

311

312

3.13

SPC Digimatic Output Specification

Data format . :
Decimal point
Output order XXXXXXX
Emm—
[0% [dz [d3 [d4 [ d5 [do [d7 [ds [do [dwo [ait [aiz [d3] | oo
5(1010)
M‘SD Measured value L‘SD )
Al * F” Sign Unit _
- 8(0001) mm(OK) 1100 | inch(OK) 0110
mm(+NG) | 0100 [ inch(+NG) | 1010
(Output example mm(-NG) | 0010 [ inch(-NG) | 1110
(Specification)
Ildlll I IId2II I IId3II I rr I ||d13ll I
20_21_22_23_|20_21_22_23_|20_21_22_23' s '_20_21_22_23 |

(Example) Normal Measurement 0.123mm

F F F F + 0 O O 1 2 3 3 mm

TIP Since data at a resolution of 0.00005in has seven effective digits, all the digits cannot be outputted
at once in the Mitutoyo SPC Digimatic Output specifications. Therefore, this gage usually outputs
six digits of data, discarding the 1/100000 digit (least significant digit). Depending on the setup,
however, the gage can output the least significant digit. To do so, change the setting as appropriate.
(Refer to "3.3 User Setup”.)

0-~50V(max)
Connector specification Pin No /0| signal name ¢ 100mAma0
10 GND 7
9 _\ /— 1 o) DATA Ice0=500nA(50V#)
Y oosd o [ cLock W<_
oo0o O RD
_/'P \_ || REQ
10 2 I VvbD \ 3.3V
6 7 (Not used)
200K
. . C-MOS
Timing chart
RD I:I T1 T1 2sec(max)
»4—», T2,T3 Differs according to the
{ T3
REQ T2 : T4 e connected device.
CK 5 T4 430us(Typ.)
T6 ™ T5 100us(Typ.)
DATA \ T6 60us(Typ.)
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3.2
321

3.2.2

323

324

3.25

RS-232C Output Specification

Communication protocol

Output signal level EIA/TIA-232-E
Communication method Half-duplex communication
Communication speed 2400bps
Start bit 1
Data bit 8
Parity bit None
Stop hit 1
Home position DCE(modem definition)
Data format
D1 Code No. “0" (fixed)
D2 Channel No “1” (fixed)
D3 Measurement item “A” (fixed)
D4 Sign*“ "o 7
D5-D12 DATA (floating decimal point)
D13 Carriagereturn  *1

(*1)" LF’ code can be added. (Refer to “3.3 User Setup”.)
Data request command

| D1 | D1 Arbitrary ASCII code
Connector specification
Pin No Signal name Definition
2 TXD Transmission to a personal computer
3 RXD Reception from a personal computer
5 GND Signal GND
Data format examples
Unit system Resolution Output format
mm 0.001 0.123 - "“01A+0000.123[CR]”
0.005 0.125 - “01A+0000.125[CR]”
inch 0.00005 0.12345 - “01A+00.12345[CR]”
0.0001 0.1234 - “01A+000.1234[CR]
0.0002 0.1234 - "“01A+000.1234[CR]

This gage can add either of OK/NG judgment results by tolerance judgment output to the RS-232C
output. In this case the output format becomes as follows. (Refer to 3.3 User Setup”.)
Example of "specia specification"”

Judgment Output format
OK 0.123 - “01A 000.123MO[CR]
+NG 0.123 - “01A+000.123M [CR]
-NG 0.123 - “01A+000.123M [CR]
No tolerance judgment 0.123 - “01A+000.123M[CR]

M in the table represents "mm". | isindicated for "inch".
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3. SPECIFICATIONS

3.3 User Setup

The QM-Height allows the SPC and RS-232C output functions to be customized as required. This
section describes the functions that can be customized and setup procedure.

3.31  Enteringthe customization mode

Procedure Display contents
1 Remove the batteries and unplug the AC adapter. After 10 seconds, install 0) “ - ABSiNG - — 7)
the batteries while holding down the switch. ‘, B B B a B a H/
The“ABS’ and “INC” symbols blink at thistime and the LCD displays the 1) _ 6
current settings. 2) 3) J L 4) \— 5) )
3.3.2 Digit segment definition
Each digit segment display has the following definitions.
Definition
0) —: Releases the instrument from the hold state when the probe is moved away from the workpiece.
+ : Retains the hold state even if the probe is moved away from the workpiece.
1) 0 : Scanning measurement auto end disabled.
1 : Scanning measurement auto end enabled.
2) 0: Vdid the auto power off.
1 : Invalid the auto power off.
3) 0 : Backlight power-saving mode (The backlight goes off in 3 seconds after turn-on.)
1 : Backlight full-time turn-on mode.
4) Addsthe"LF" code in RS232C output. [Refer to the data format specification described in the section 3.2 "RS-232C
Output Specification".]
O:Invalid 1to9:vaid
5) (Not used) Always set to “0".
6) Determines whether to delete the LSD or MSD for SPC output at a resolution of 0.00005in.[Refer to the data format
specification described in the section 3.1 "SPC Output Specification".]
0:99.9999X (X: deleted) 1:X9.99995 (X: deleted)
7 OK/NG judgment output in RS-232C communication [Refer to the data format specification described in the section
3.2 "RS-232C Output Specification".]
0: Invalid 1:vaid

3.3.3  Setting procedure
This section explains the procedure for validating the OK/NG judgment output, using RS-232C
communication as an example.

Procedure Display contents

1 +/-

Press >

eight times.
ABS INC

+5000000

(The blinking digit moves from the left to

(Blinking digit moves one position from the left to the right each time the

switch is pressed. Make the rightmost digit segment blink.)

the right.)
2 Press in/mm_ once. The numeric valueisset to “1".
ABS INC
(Set any value between 1 and 9.) *ﬂﬂﬂﬂag
3 PRESET :
Press T to complete the setup. Reset the power to validate the
setting.
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3.4 Basic Specifications

QM-Height 600 QM-Height 350
MM easuring range (Stroke) 0 to 600mm 0 to 350mm
O0to 24" O0to 14"
Resolution 0.001mm/0.005mm
.00005"/.0001"/.0002"
Accuracy | Indication accuracy*l +(2.8+5L/1000) um
(20°C) Repeaeability 2 26 < 1.8 um
Perpendicularity forward and 13um 8um

Backward direction) "2
Backward) 220

Guiding method Rolling bearing

Driving method Manual operation

Scale unit Electrostatic capacitance linear encoder
Measuring force 1.6+0.5N

Monitor LCD

Power supply AC adapter/Battery(L R6x4)
Battery life'® Approx. 800 hrs.

(When backlight is not used.)

Approx. 260 hrs.

(When backlight is used in the power saving mode.
Measures 100 times for 8 hours per day.)

Approx. 6 hrs.

(When backlight is used in the full-time turn-on mode.)

Dimensions 210(W) x350(D) x1022(H)mm 210(W) x350(D) x772(H)mm
Mass 27kg 22Kg

Operating temperature range 10to 30°C

Operating humidity range 20 to 80%RH (Must be free from condensation)

Storage temperature range —10to 50°C

Storage humidity range 5 to 90%RH (Must be free from condensation)

NOTE ! The indication accuracy and repeatability indicate the values that are obtained from height
measurement of a flat surface using the standard ¢5 stepped probe. In the case of diameter,
minimum (maximum) value, circle pitch, or displacement measurement, measuring errors may
be larger than the accuracy ratings listed in the table due to variation in measuring force at
scanning measurement, different from height measurement.

"2 This perpendicularity indicates the value that is obtained from measurement of a flat
surface placed parallel with the base reference surface using the Lever Head (MLH-321)
and Mu-checker (M-411).

"3 Battery life depends on operating method.
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3. SPECIFICATIONS

3.5 Standard Accessories

Part No. Part name Quantity
05HZA148 #5 stepped probe 1
05HAAS74 Auxiliary grip 1
05HAAS51 Rubber cap (small) 2
05HAAB52 Rubber cap (large) 1

— LR6 (battery) 4
99MAF017B User's manual 1
99MAF018M Setup procedure sheet 1
99MAF019M Unpacking instructions sheet 1
99MAF020B Quick reference manual 1

- Inspection certificate 1
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3.6 Optional Accessories

Part No.

| Part name

Block for calibrating probe diameter

12AAAT15

| Applicableto ¢ 5 stepped probe (including interchangeable contact point)

Depth measurement

12AAC072

| Depth probe

I nterchangeabl e contact point

957261 ¢ 2 ball contact point (coaxial type)
957262 ¢ 3 ball contact point (coaxial type)
957263 ¢4 ball contact point (coaxial type)
957264 ¢ 14 disk contact point
957265 ¢ 20 disk contact point
12AAAT788 ¢4 ball contact point (eccentric type)
12AAAT789 ¢ 6 ball contact point (eccentric type)
226116 ¢ 6collar (used to mount a contact point with ¢ 6 shank)
Special holder, special probe
05HZA173 Scriber
12AAAT792 Holder for Dial Gage
12AAAT793 Long holder
AC Adapter
526688 100V
526688A 120V
526688D 220V
526688E 240/220V
Connecting cable
936937 Digimatic cablelm
965014 Digimatic cable2m
Other
05HZA143 9x9 adapter (the clamp below is indispensable)
05GZA033 Clamp (for 9x9 adapter)
05HZA144 6.35x12.7 adapter (the clamp assy below is indispensable)
901385 Clamp assy (for 6.35x12.7adapter)

NOTE The gauge blocks may be indispensable for zero-setting depending on the probe and contact point

used.
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SERVICE NETWORK

SERVICE NETWORK

Mitutoyo America Corporation
lllinois Repair Service
958 Corporate Blvd., Aurora, IL. 60504, U.S.A.
TEL: (630)820-3334 FAX: (630)820-2530
Michigan Repair Service
45001 Five Mile Rd., Plymouth, MI 48170, U.S.A.
TEL: (734)459-2810 FAX: (734)459-0455
Los Angeles Repair Service
16925 East Gale Ave., City of Industry, CA 91745, U.S.A.
TEL: (626)961-9661 FAX: (626)333-8019
for Advanced Technical Support Service
Indianapolis Metrology Center
TEL: (317)577-6070 FAX: (317)577-6080
Boston Metrology Center
TEL: (978)692-7474 FAX: (978)692-9729
Charlotte Metrology Center
TEL: (704)875-8332 FAX: (704)875-9273

Mitutoyo Canada Inc.
2121 Meadowvale Blvd., Mississauga, Ont. L5N 5N1, CANADA
TEL: (905)821-1261to 3 FAX: (905)821-4968

Mitutoyo Sul Americana Ltda.
AV. Jodo Carlos da Silva Borges, 1240, CEP 04726-002 Santo
Amaro P.O. Box 4255 Sao Paulo, BRASIL
TEL: (011)5643-0000 FAX: (011)5641-3722
Argentina Branch
Av. Mitre 891/899 -C.P.(B1603CQlI) Vicente Lopez-Pcia.
Buenos Aires, ARGENTINA
TEL: (011)4730-1433 FAX: (011)4730-1411

Mitutoyo Mexicana S.A. de C.V.
Prol. Ind. Electrica #15 Col. Parg. Ind. Naucalpan C.P.53370,
Naucalpan, Edo. de Mexico, MEXICO
TEL: 52-55-5312-5612 FAX: 52-55-5312-3380

Mitutoyo MeRRgerate GmbH
Borsigstr. 8-10, 41469 Neuss F.R. GERMANY
TEL: (02137)102-0 FAX: (02137)8685

Mitutoyo Polska Sp.z 0.0.
ul. Minska, nr54-56, Wroclaw, POLAND
TEL: (0048)71-3548350 FAX: (0048)71-3548355

Mitutoyo Nederland B.V.
Postbus 550, Landjuweel 35, 3905 PE Veenendaal,
NETHERLANDS
TEL: 0318-534911 FAX: 0318-516568

Mitutoyo Scandinavia A.B.
Box 712, Slantvagen 6, 194 27 Upplands-Vasby, SWEDEN
TEL:(07)6092135 FAX: (07)6092410

Mitutoyo Belgium N.V.
Hogenakkerhoekstraat 8, 9150 Kruibeke, BELGIUM
TEL: 03-254 04 04 FAX: 03-254 04 05

Mitutoyo France S.A.R.L.
123, rue de la Belle Etoile, B.P. 50267-Z.1. Paris Nord 11 95957
Roissy CDG Cedex, FRANCE
TEL: (01)49 383500 FAX: (01)49 383535
Mitutoyo France S.A.R.L., Agence de Lyon
TEL: (04) 78 26 98 07 FAX: (04) 72 37 16 23
Mitutoyo France S.A.R.L., Agence de Strasbourg
TEL: (03) 88 67 85 77 FAX: (03) 88 67 85 79

Mitutoyo Italiana S.R.L.
Corso Europa No.7, 20020 Lainate, Milano, ITALY
TEL: (02)935781 FAX: (02)9373290

Mitutoyo Schweiz AG
Steinackerstrasse 35, 8902 Urdorf-Zurich, SWITZERLAND
TEL: (01)7361150 FAX: (01)7361151

Mitutoyo (U.K.) Ltd.
Joule Road, West Point Business Park, Andover,
Hampshire SP10 3UX UNITED KINGDOM
TEL: (01264)353123 FAX: (01264)354883

Mitutoyo Asia Pacific Pte. Ltd.

Regional Headquarters
24 Kallang Avenue, Mitutoyo Building, SINGAPORE 339415
TEL: 6294-2211 FAX: 6299-6666
Mitutoyo (Malaysia) Sdn. Bhd.
Mah Sing Integrated Industrial Park 4, Jalan Utarid U5/14,
Section U5, 40150 Shah Alam, Selangor Darul Ehsan, MALAYSIA
TEL: (60)3-78459318 FAX: (60)3-78459346
Mitutoyo Thailand Co.,Ltd.
No0.668/3, Moo7 Chaengwattana Rd. Anusaowaree, Bangkaen,
Bangkok 10220, THAILAND
TEL: (02)521-6130to 5 FAX: (02)521-6136
Representative Office

Indonesia:

TEL: 021-526-0737 to 8 FAX: 021-526-0736

Vietnam (Ho Chi Minh City):

TEL: (08)910-0485t0 6 FAX: (08)910-0487

Vietnam (Hanoi):

TEL: (04)934-7098 FAX: (04)934-7072

Philippines:

TEL: (02)842-9305 FAX: (02)842-9307

Mitutoyo South Asia Pvt. Ltd.
C-122, Okhla Industrial Area, Phase-I,
New Delhi-110 020, INDIA
TEL: 011-6372091to 2 FAX: 011-6372636

Mitutoyo Taiwan Co.,Ltd.
5th FL. No.123, Wu Kung First Road, Wu Ku Industrial Park,
Taipei Hsien, TAIWAN, R.O.C.
TEL: (02)2299-5266 FAX: (02)2299-2358

Mitutoyo Korea Corporation
KOCOM Building 2F, #260-7, Yeom Chang-Dong, Kang Seo-Gu,
Seoul, 157-040, KOREA
TEL: (02)3661-5546 to 7 FAX: (02)3661-5548

Mitutoyo (Beijing) Liaison Office
#1011, Beijing Fortune Bldg., No.5 Dong Sanhuan Bei-Lu
Chaoyang District, Beijing 100004 P.R.CHINA
TEL: 010-65908505 FAX: 010-65908507

Mitutoyo Measuring Instruments Co., Ltd.
Shanghai:
Room B 11/F, Nextage Business Center No.1111 Pudong South
Road, Pudong New District, Shanghai, 200120, P.R. CHINA
TEL: 021-5830-7718 FAX: 021-5830-7717
Suzhou:
46, Bai Yu Street, Suzhou, P.R. CHINA
TEL: 0512-62522660 FAX: 0512-62522580



Mitutoyo Corporation

20-1, Sakado, 1-Chome, Takatsu-ku, Kawasaki, Kanagawa 213-0012, Japan
Cable: MITUTOYO Kawasaki
Phone: (044) 813-8230 FAX: (044) 813-8231
Printed in Japan
FQAPNE303084
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3.2 RS-232C
3.2.1

EIA/TIA-232-E

2400bps
DCE( )
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