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Conventions Used in this User's Manual

This section describes the symbols (safety alert symbols) used in this manual.

Safety Precautions

This manual uses various symbols to help vou use this instrument correctly. and
prevent danger to personnel or equipment damage.

« The following svmmbols indicate general dangers. warnings and cautions.

A Indicates an imminently hazardous situation which. if not avoided. will result in serious

injury or death.
DANGER

Indicates a potentially hazardous situation which. if not avoided, will result in serious

>

injury or death.
WARNING

Indicates a potentially hazardous situation which. if not avoided, may result in minor or
moderate injury or property damege.

>

CAUTION

» The following symbols indicate specific warnings or prohibited actions.

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

@ Prohibits a specific action. The given example means “Do not disassemble”.
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Conventions Used in this User's Manual

On Various Types of Notes

The following tyvpes of notes are used in this manual to help the user operate this
mstrument correctly and obtain precise images.

* An important note is a type of note that provides information essential to the
Important completion of a task. You cannot disregard this note to complete of a task.
« Information that, iIf disregarded, could result in a loss in performance. or make it

difficult to maintain performance.

Note A note emphasizes or supplements important points in the main text. A note supplies
information that may only apply in special cases.

+

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

4 )

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. )
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Operation manual
To obtain the best possible performance and long service life from your Mitutoyvo
Profile ProjectorP H-A 1 4, please read this User’s Manual carefully prior to setup
and operation.

Handling

_ Since theP H-A 1 4 Profile Projector incorporates high precision components of large
weight. take special care so that no part of the projector is subjected to impact or
excessive force when it is being installed, set up or operated.
Use the carrving handles on both sides of the projector to lift or.carry the Profile
Projector during unpacking and setting up. Never apply pressure to the control panel.
microstage or other important parts.

Installation site .
Select a location where the Profile Projector is not exposed to extreme temperatures,
sudden temperature changes, high humidity, oil, direct sunlight, or vibration.
In addition, the machine should be placed on a rigid stand. Although a dark setup
location is not requived. take care to shield the projection screen from divect light.

Power source/grounding
A single-phase power supply must be used with the Profile Projector. Only allow the
power outlet at the installation site to be used for the P H-A 1 4 Pyofile Projector. Do
not share the outlet with other electric equipment.

Replacement parts '
Use only the specified fuse and lamp, and follow the procedures described in this
manual. Never attempt to remove the cover/panel or disassemble components except for
those parts associated with consumable item replacement. This could cause machine
failure or produce low-quality images.

Dust and dirt protection for the lens
Never touch the lens, mirror, or bulb in order to avoid fingerprints, dust or oil.
Ensure that these optical parts are always kept clean. Refer to “4.1 Maintenance of
Optical Components for proper lens maintenance”.

Warranty

This instrument has been manufactured under Mitutoyo's rigorous quality control system.
In the event that it proves defective in workmanship or materials within one year from the

" - date of purchase under normal usage, Mitutoyo will repair the instrument free of charge.

No. 99MBAOSTA

Contact your dealer or nearest Mitutoyo Service Center.

This warranty does not apply to the following cases:
® Equipment failure or damage due to incorrect usage or unauthorized modification or
repair.
® Equipment failure or damage resulting from moving, transportmg, or dropping the
instrument. ,
® Equipment failure or damage due to fires, salt damage, gas damage, abnormal voltages,
or natural disasters.
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Overview

This chapter describes the configuration of the Profile Projector
PH-A14. The name and function of each part are also given here.
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1.1 Outline

o g

The Mitutovo Profile Projector PH-A14 is an advanced piece of instrumentation used to project a
workpiece surface or contour on a screen for dimensional measurements and observation.
This instrument provides the following features:

® The PH~A1l1 1s a bench-type profile projector which has a protractor screen with an effective
diameter of 356mm and a horizontal light axis.

® [our types of high-performance projection lenses are available at 10x (standard accessorv). 20x.
50x. and 100x magnifications (magnifications over 10x are optional).

'

The microstage has a large loading capacity that enables a heavy workpiece. such as a formed
cutter. hob-gear. large screw threads, and cutters. to be measured.

A long list of accessories facilitates easy workpiece set-up and enhances measurement efficiency.
The twin fiber illumination unit is provided as standard. It is suitable for spotlighting.

1.2 System Configuration |

s

No0.937105 (12 sheet sets)
Overlay chart
No.172-118

No.172-119
Reading scale

Main unit

Note) Accessories other than the
projection lens 10x set are optional.

No.172-116

No.172-117

Standard scale

Projection lens
No.172-172
(10x)
No.172-012
(20x)
No.172-013
(50 x set)
No.172-014
(100 x set)

Special fixture

For detailed information,
refer to the section 3. 1.

No. 99MBAOS5TA



1.3 Name of Each Part
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1.3.1 System appearance

Chart clip
Projection screen : “Screen rotation knob
Vernier \ \ J Microstage
Table feed wheel
(for X axis)

Focusing handle
Table elevation wheel
(for Y axis)




1.

Overview

Condenser lens mount for
contour illuminator

Humination selection knob

Projection lens

Power switch in fiber

No. 99MBAOS 1A -~

Fiber clamp screw
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Check
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A fuse is pre-installed in
No.

the fuse holder.

1
1

Quantity

172-1792
515630
358191
384208
538615
12BAC245

Part No.
99MBAO51A

This chapter describes the environment of the installation site,
installation method including the part attachment,

magnification accuracy check.

Setup

how to unpack the PH-A14.

S
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To unpack, a nail puller, scissors, cutter, and Allen key are required. Prepare these

tools beforehand.
Confirm that the main unit does not have a significant fault or distortion.
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Note
Note

2
‘Remove the wrapping material using the scissors and cutter.

‘Separate the standard accessory box from the main package.

25

3Take off the 4 pieces of screw bolt on the bottom of the table by wrench.

The following de

5

i1
&

®Procedure

2.1 Unpacking

ettt g

tem

I

6A (For 100 to 120V)
2.5A (For 220 to 240V)

Allen wrench (nominal 2.5)

Wrench

Halogen lamp 24V 150W
Operation Manual
Warranty Card

Lens set 10X

®Open the standard accessory box and check the supplied accessories.

@Remove the cushion protecting the protractor screen.

2-1



' 2.2 -installation

2. Setup

Set-up the profile projector while observing the following points.

2.2.1 Environmental condition

® Vibration

® Dust

e Light

The precision components of the projector will go out of adjustment if they are subjected to
prolonged vibration, resulting in deterioration of measurement accuracy. If vibration is
present at the setup site. take the necessary vibration-reduction measures, such as laving a

vibration damping rubber pad under the projector.

Airborne dust will adversely affect the optical parts such as lenses and mirrors and the
precision mechanical parts of the microstage. causing wear and damage. The projector

environment should therefore be as dust-free as possible.

Glare on the screen makes it difficult to view projection images. Direct sunlight can cause
deformation of the projector due to thermal expansion. which will adversely affect measuring
accuracy. .

Therefore, the projector should be positioned so it does not face windows or room lights. It

should be shaded with curtains, etc., if placed near a window.

® Ambient temperature

Temperature and humidity requirements for operating this projector are 00 to 4001 and 20%6
to 8096, respectively. However, avoid installing this projector where steep temperature
change or high humidity may be present. This will be detrimental to the measurement

accuracy.

No. 99MBAOS1A ’ 2 - 2



2.2.2 Transportation and installation

Be sure to use the supplied carrying handles when handling, shifting or installing the main unit
and due to its heavy weight (140kg) four people will be required to carry it. The PH-A14 has
been fully adjusted at the factory, therefore take special care when handling and setting up the
projector so that no part of the projector is subjected to impact or vibration.

(1) Installation of the main unit

This profile projector is heavy and should be placed on a sturdy steel desk, or equivalent. Refer

to subsection “2.2.1".

If the main unit is shaky or not level, use the leveling bolts located on the bottom of the main

unit to level it.

Leveling bolt

Wrench

@ Loosen the leveling volts using the wrench. ,
@ Adjust the main unit level with the leveling bolts.

(2) Removing the carrying handles

After setup, remove the carrying handles.

2-3 - - ' “' 'v ' No. 99MBAODS1A



2. Setup

2.3 Attach the screen glass

@ The glass receptacle of the upper end of a screen frame is removed with a slot screw-driver.
@ Insert screen glass between two glass receptacles at the bottom.
® Thrust the glass receptacle of the upper end into the screen glass, and thrust the glass receptacle into

the position of insertion origin.
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screen glass

The state before The glass

Attachment completion
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| 2.4 Mounting the Lens

In mounting the projection lens, move the microstage down as required.

(DScrew-in the projection lens into the lens mount as far as it can go.

Projection lens —

Lens mount —

2 When using a projection lens of 50X and 100X, select a condenser lens for contour illumination. which
m:atches the magnification of the projection lens, and insert it firmly into the lens mount located at
the front of the contour illuminator unit.

Condenser lens

Note The condenser lens 10x and 20x are incorporated in the main unit.

2.5 Setting-up the Power Supply

The power supply specification is any voltage of 100V, 120V, 220V, or 240VACx10% and either
50Hz or 60Hz. Provide the power supply according to the specification. A two-pole outlet with a

ground terminal is required as the AC power outlet. Make allowance for the power output capacity in
consideration of the total consumption of the system.

+10% of the specified voltage. An uninterruptible power system is required if
there is any potential for power failure.

For more information, contact your dealer or the nearest Mitutoyo sales office.

@ The system may require a power regulator if power fluctuation is not within

TIP

Note Only allow the power outiet at the installation site to be used for the machinery
including the Power Focus Unit. Do not share the outlet with other electric
equipment. ' '

No. 99MBAOS1A



2. Setup

26 'Ch»é'c'k'ing the‘MagnifiCaﬁo‘h\Aéé'drécy'
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(DMount the projection lens and corresponding condenser lens for contour illumination.

Condenser lens for
contour illumination

Projection lens

Standard scale

2iUizing a vertical workpiece holder (option). etc., place a standard scale (optional accessory. No. 172-
1167 on the microstage. '
3:Project the image of this standard scale onto the screen and measure it using a reading scale (option)

as follows.

Tip Inverted image is projected on the screen.

@Measﬁrer-the projected image of the standard scale on the screen
‘using a feading scale. Take measurements at three reference points
(50mm, 120mm, 160mm) in four or more radial directions along the
cross-hair lines on the screen. -

(®)Calculate the magnification error using the following formula:

. L—1IM '
AM= ——— x100%
M
AM : Magnification error
L : Measured length of the standard scale.

1 : Length of the standard scale

M : Magnification of the projection lens.

The magnification error is specified as +0.05% or less for contour illumination (within 2100mm of the
central area on the screen). (If the magnification erroror contour illumination falls within the tolerance,

that for surface illumination will also fall within the specified tolerance of +0.1% (within.e100mm of :

central area on the screen)).

No. 99MBAOS1A : P o '5 2-6
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Operation

This chapter describes the operations of the Profile Projector
PH-A14 corresponding to various applications.
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3.1 Positioning the Workpiece

Two parallel dovetail grooves are provided on the microstage surface.at intervals of 43mm. With these
dovetail grooves. position a workpiece on the microstage using a special fixture that conforms to the

workpicce feature or vour jig.

43

Unit : mm

Dovetail Groove

Microstage

There are various types of dedicated fixtures provided for this profile projector, as follows.
¢ L]
Model name Appearance Purpose

Used to position a cylindrical
Center support

(No.172-142)

workpiece which has two
punched holes on both sides.

Riser
(No.172-143)

Used to offset the center support.

V-block
(No.172-234)

Used to position a general
cylindrical workpiece.

Rotary vise Used to position a general

(No.172-144) cylindrical workpiece.

Vertical
workpiece holder

(No.172-132)

Used to hold a thin workpiece.

No. 99MBAOSTA ' 3" 1



‘3.2 Projecting Methods

When turning on the power switch, the pilot lamp on the switch lights up.
The illumination lamp is lit simultaneously.
3.2.1 Projection by contour illumination
-The contour image of the workpiece is projected onto the screen.
*The contour illumination can be selected with the illumination selection knob.

-Be sure to use the condenser lens which corresponds to the magnification (50x, 100x) of the projection

lens to be used.

Position the workpiece so it intersects the
optical axis of the projection lens (which

is collinear with the axis of the

contour illumination).

e If using a color filter

Insert an optional color filter (No. 172-28¢) into the slot behind the condenser lens mount.

Ilumination 1

selection knob Color filter

Contour | Sm—— ' Surface

illumination

illumination

Simultaneous use of the Contour

.. ) .. and Surface illuminations
3.2.2 Projection by surface illumination

-The twin-fibers light beam is reflected on the workpiece surface, then its surface condition is
projected on the screen. '
+The twin-fibers surface illumination can be selected with the illumination selection knob.
3.2.3 Projection by contour and surface ﬂlummatlon‘
-The contour image and surface texture of the workpiece is projected onto the screen.
*The mmmaﬁon can be switched with the illumination selection knob.

3-2 ) : . ' No. 99MBAOS1TA



3. Operation ‘

3.3 ~General Measurement and Inspection

SR PO g P R R

This profile projector has a wide range of measuring applications. Select a measuring method that
suits the shape, size, quantity of the workpiece, and the measuring purpose and requirements. How to
measure/inspect a workpiece is explained below

3.3.1 Dimensional measurement using a scale
After completing the procedure as shown in 3.2, place the scale on the screen and measure the
enlarged image. Divide the measurements by the magnification of the projection lens to determine the

actual dimensions.

(Example)

- Alagnified dimensior
Measured value on the screen : 130mm as son

Projection lens magnmification : 10X Measured portion

Actual dimension of the workpiece : 15mm " T

//< N
| 5
® The optional reading scale i1s ideal for this type of [
measurement because the graduated surface of the scale !
fits on the screen glass. providing parallax-free 77,
measurement.

Reading scale

Projection
screen

3.3.2 Comparison with an overlay chart
After completing the procedure as shown in 3.2, perform measurement and inspection by comparing
the workpiece image with the standard overlay chart which is custom-made for the selected
magnification. Use this method for measurement of shapes, multiple point and dimensions.
This method of measurement is suitable for checking a complex part feature which cannot be inspected
in a simple one-dimensional measurement.
Adding tolerance lines to the standard overlay chart will improve inspection efficiency, since
workpieces can be inspected with reference to these lines.
Standard charts can be made from the Workpiece blueprint, or the master workpiece image projected
on the screen. Use transparent or semi-transparent tracing sheets (or film) to make them. For close
inspection or for long-term storage, plastic tracing sheets are recommended because of their greater
dimensional stability.

No. 99MBAOS5TA 3"3



Tolerance limit line

3.3.3 Measurement using an external counter/2D) data processing unit
This projector can easily perform high-accuracy measurement with the linear scales built in the
microstage/stage base. which are connected to an external counter (KS counter or Opt-eve A2
counter) or 2D data processing unit (QM-Data200).

(1) Connection to an external counter/2D data processing unit
The linear scales incorporated in this projector ave described below. Connect the connectors
from two axes of linear scales to the following specified portions on the external counter or 2}
data processing unit.
* X axis: Linear scale AT115-200 with a minimdm reading of 1um
* Y axis: Linear scale AT115-100 with a minimum reading of 1lum

(2) Operating procedure with the external counter/2D data processing unit

For detailed information, refer to the user’'s manuals of KS Counter, Opt-eye A2 Counter, and
2D Data Processing Unit.

3'4 No. 99MBAOSTA



Maintenance

This section describes the daily maintenance PH-A14 Profile
Projector, including cleaning, and replacing consumable parts.

4.1 Maintenance of Optical Components

The maintenance method for the optical components of the profile projector is explained
below.

1.1.1 Projection lens and condenser lens
Compared with ordinary hard glass, the optical glass of the projection lens or condenser lens
used for this projector is soft and subject to scratches. In order to remove dust. do not use a
cloth to wipe the lens. Use a blower brush instead.
To remove oil or fingerprints. dampen a piece of clean gauze with high-grade alcohol and wipe
gently using a circular motion. ‘
For lens storage, replace the lens cap and store it in its case.
Replace the lens cap when the projector is not in use. The lens does not have to be removed
from the projector. '

4.1.2 Mirror (surface reflection mirror)
The mirrors inside the machine are called surface reflection mirrors and the reflection
surfaces are easily scratched. Exercise care so as not to allow dust or oil mist inside the
machine.
Should the mirror have to be cleaned, dust must be blown away with a blower, rather than be
wiped off.

Important Do not wipe off the stains on the mirror surface with gauze or tissue paper.

4.1.3 Screen glass
Use a soft cloth with high-grade alcohol and wipe the glass when removing oil and finger prints.

Important  In cleaning, be careful not to allow alcohol drops inside the machine.

4.2 Maintenance of Mechanical Components

The maintenance method for the mechanical components of the profile projector is explained
below.

4.2.1 Projector main unit

Periodically apply a thin coat of grease on the feed screws and gears of the microstage vertical
travel using a brush.

4.2.2 Microstage
Apply a small amount of spindle oil to the V-groove guide rail.

4'1 . No. 99MBAOSTA



4 . Maintenance ,

4.3 Replacing Consumable Parts

The replacement method for the consumable parts of the profile projector is explained in the
following.
4.3.1 Fuse

@DTurn the power switch to off.

@Pull the power plug from the power outlet.

Insert a screwdriver in the slot on the upper side of the fuse
holder case located on the rear side of the main unit. Then
press it down and the fuse holder will come out of the case.

@Replace the cut fuse. then insert the fuse holder in the case.

1.3.2 Bulbs for contour and surface illuminators
(DTurn the power switch off.
@Remove the illumination selection panel with an Allen OOK,
“wrench (nominal 3). At this time, pull the panel straight
up, confirming the incorporated cvlinder-shaped
selection unit in the panel does not hit the lamp or lamp

housing.
@Remove the bulb by pulling it straight up after the lamp
"and lamp housing have cooled down. (ox Kws
@®Insert a new lamp straight into the socket. When e ” N
inserting a new one, do not hold it by your bare hands. \ ' ?D
Use a clean piece of paper, etc., as shown on the right, ﬁ E 7
and insert it as far as it can go. - I
: & &

(®Reattach the illumination selection panel. At this time,
slowly lower it so that the incorporated cylinder-shaped
selection unit in the panel does not hit the lamp or lamp housing.

turning it off.

2. To prevent the bulb from being soiled by oil or finger-prints, do not touch the bulb with
your bare hands.

3. Do not apply force to the bulb pin in the horizontal direction, or the bulb could be
damaged.

: g 1. To prevent personal injury, do not touch the hot bulb during use or immediately after

Caution

4.3.3 Periodic inspection
In order to obtain a long service life from the PH-3500 Profile Projector, periodically perform
inspection, cleaning, and necessary lubrication.

4.3.4 List of parts for maintenance

Item Part No. Note
Halogen lamp 515530 24V 150W (For Contour and Surface illuminations)
6A 358191 For 100~120V :
Fuse
25A 384208 For 220~240V

No. 99MBAOSTA . 4'2



Center.

Troubleshooting

When the Profile Projector PH-A14 malfunctions, diagnose the
problem and remedy the situation with the aid of the following
tables. If the problem cannot be resolved with the procedures
presented here, contact your dealer or nearest Mitutoyo Service

5.1 Problems on the Power Supply

Symptom Possible cause/Check point Inspection/Remedy
j) Is the power cord propel'ly Connect the cord pl‘Ol)(‘l'ly.
connected?
The power | 2¢ [s the fuse OK? Replace the fuse. (Refer to 1.3.1)
switch is On.|:3- Does the power switch | Contact Mitutoyo if the svstem does not work
but the pilot operate normally? correctly even after the checks and remedies
lamp is not lit | 4 |5 the input voltage to the described in the left hand column.
power switch or fan motor
okay?
1 Does the pilot lamp in the | Contact Mitutoyo if normal operation is not
power switch light? achieved after the checks and remedies were carried
o @ 1Is the fan motor working | Ut according to the instructions on the previous
The illuminator | = @ ‘ . .
properly? ‘ symptom “The power switch is On, but the pilot
lamp does not i lamp is not lit”.
light when the Q@ 1Is the lamp filament OK? Replace the lamp. (Refer to 4.3.2)
power switch is ] . .
@ Turn the power switch to OFF | If the lamp does not light after two or three tries,

ON.

and wait for more than 5
seconds. Then turn it again to
ON.

contact Mitutoyo.

No. 99MBAOSTA



5.2 Problems on the Operation

5. Troubleshooting

Symptom

Possible cause/Check point

Inspection/Remedy

Focusing is not

Is the operation of the focusing

If there is play, excessive tight or uneven

wheel smooth? movement, or abnormal noise in the wheel,
performed ) . .
Hl contact Mitutoyo. Do not disassemble the unit or do
moothly. . .
Smoothly not rotate the focusing wheel forcibly.
Error is This may be a magnification error. | Contact Mitutoyvo if normal operation is not

observed in
glass scale or

overlay chart

Check the magnification accuracy

by refeiring to 2.5.

achieved after the checks and remedies were
performed according to the instructions in the left

hand column.

measwrement.
Abnormal Does the screen rotation knob | If the screen rotation, fine adjustment. or clamp
protractor rotate smoothiy? does not work normally, contact Mitutovo. Do not
screen rotate the knob forcibly.
gperation.
{0 Is the projection lens properly | Mount the projection lens correctly.
mounted? (Refer to 2.3)
@ 1s focusing correct? Perform focusing correctly. -
) @ Is there any stain oy, damage | Clean the projection lens. ,
Partially T ) ) .
on the projection lens? (Refer to 4.1.1)
obscured ) - )
. @ Is there any stain or damage | Clean the reflecting mirror.
image ‘ .
on the surface reflecting | (Refer to 4.1.2)
mirror?
® Is there any stain on the | Clean the projection screen.

projection screen?

(Refer to 4.1.3)

* Contact Mitutoyo if normal operation is not achieved even after the checks and remedies as described
above are carried out.
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Specifications

6.1 Main Unit

Model PH-Al4
Projected 1mage Inverted image
Protractor gif:if?t:- measurement 356mm (147)
sereent Angle reading Vernier reading, Resolution: 2’
Projection lens 10x(standard accessory), 20x, 50x, 100x (option)
C'entral area on the screen (area enclosed by an imaginary
Magnif- | Contowr illumination central circle 0100 (1)) : £0.05% or less ‘
TeEe The rest of the area on the screen (area outside an
L::zll(:)nm mmagmary central circle 0100 or less) : £0.1 % or less
e P o Central area on the screen (area enclosed by an imaginary
Surface illumination :
central circle 6100 or less)
Measuring range 203mm (8”)
e Reading unit . Linear Scale
23;‘;‘: Minimum reading %1  0.00lmm (00005
(X-axis) Displacement accuracy (6+L/15)um
’ : When no load is applied. . L = Measuring length(mm)
Table size 407mm (16”) X 153mm (6”)
. Measuring range 102mm (4”)
Vertical Reading unit Linear Scale
f;‘;el Minimum reading %1_ 0.001mm (.00005)
(Y-axis) Displacement accuracy (6+3U15)pm
: When no load is applied. L = Measuring length (mm)
Possible traveling amount for focusing 50.8mm (2”)
Maximum loading capacity 45kg (1001b)

Contour illumination unit

24V, 150W halogen lamp
Telecentric illumination - Built-in heat absorbing filter and
cooling fan * Color filter (options) is available

Surface llumination unit

24V, 150W halogen lamp (Common to the contour
tllumination) Twin fiber-optic illuminator

Power source

AC100V/120V/130V/230V/240V  50/60Hz

Power cable length

2.5m(98”)

Main unit dimension

WxDxH:612x 1240 %X 1158mm
(24.1” x 48.8” X 45.6”)

Main unit mass

Approx. 140kg (308lb)

% 1 Resolution shows the value for the case KS counter or QM-Data200 is used.
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6. Specifications

6.2 Projection Specifications

Srsied

The following projection lenses are available for this profile projector, either as a standard or as an

option.
Unit: mm
Magnification 10X 20X 50 x 100 x
Mounting method Screw mount
Field of view 35.6 17.8 7.12 3.56
working distance A 93 40 14.6 9.5
Maximum ‘ - .
: workpiece height L 235 235 109 109
Projection —
Maximum '
capability | projecting diameter | P 102 102 31.3 19.2
Maximum
distance between
the optical axis and H 102
microstage top face
Focusing plane Projection lens

aa
D

7
/x)ﬂi‘iﬁ?ﬁfﬁ‘fﬁé
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6.3 Accessories

6.3.1 Standard accessories

Refer to "2.1".
6.3.2 Optional accessories
Order No. Name
172-012 Projection lens 20 X
172-013 Projection lens 50 X
172-0144 Projection lens 100 X
172-117 Standard scale 2"
172-119 Reading scale 8"
172-162 Reading scale 127
172-116 Standard scale 50mm
172-118 Readiﬁg scale  200mm
172-161 Reading scale  300mm
172-286 Color filter
12A'A8817 Condenser lens for the fiber-optic illumination (2 pes/ set)
172-142 Center sup;;ort )
172-143 Riser
172-144 Rotary vise
172-132 Vertical workpiece holder
172-234 V-block
172-001 Tip-saw support stand X1
172-002 Cutter support stand X1
174-103-1 %2 KS counter (Recommended counter)
332-115;1 X2 Optoeye A2 counter
270032 Detector attachment plate (For Optoeye image edge sensor attachment)
264-141 %2 2D data processing unit QM-DATA-200 (Arm type)
264-140 X2 2D data processing unit QM-DATA-200 (Stand type)

% 1 : Fixture for chip saws or cutters is corresponding to the center hole of ¢ 25.4mm of the

cutter tools.

% 2 : Order No. differs depending on the power supply voltage used.
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6. Specifications

Order No. Name
932105 Overlay chart : 12 sheet set
Overlay chart :
512066 Top portion: 1 -grad. radical index
Bottom potion: Imm-radious increment concentric semicircles
Overlay chart :
512067 Smm-radious increment concentric circles,
Imm-reading cross hair
Overlay chart : lmm-radious increment
512068 . . .
concentric circle with cross hair
Overlay chart
512069 50mm pitch horizontal parallel lines,
20mm pitch vertical parallel lines
512070 Overlay charvt : 10 x 10mm sections
512071 Overlay chart . 3mm-reading cross hair
512072 Overlay chart : 1 x lmm sectionslmm
512073 Overlay chart : 1 -grad. radical index
512074 Overlay chart :  1mm pitch parallel lines
Overlay chart : .
512075 1mm-radious increment concentric circles,
1 -grad. radical index
Overlay chart :
512076 Metric thread (20x) : P=0.2~2mm
Unified thread (20x) : 28~12 threads
Whitworth screw thread (20x) : 20~10 threads
Overlay chart :
Metric thread (100x) : P=0.075~0.225mm
512077 Involute gear tooth (20x)

Pressure angle20° , m=0.2~1
Pressure angle14.5° , m=0.2~ 1
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6.4 External Dimensions

[
K

L

454(17.9° )

1158(45.6° )

158(6.2° )

612(24.1° )

1240(48.8° )
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6. Specifications

- MEMO
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SERVICE NETWORK
Mitutoyo America Corporation
llinois Repair Service
965 Corporate Bivd., 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.SA.
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)821-1261~3  FAX: (905)821-4968

Mitutoyo Sul Americana Ltda.
AV. Jodo Carlos da Silva Borges, 1240, CEP 04726-002
Santo Amaro P.O. Box 4255 Sédo Paulo, BRASIL
TEL: (011)5641-7755 FAX: (011)5641-3722

Mitutoyo Mexicana S.A.de C.V.
Prol. Ind. Electrica #15 Col. Parg. Ind. Naucalpan
C.P.53370, Naucalpan, Edo. de Mexico, Mexico
TEL: 05-312-5612 FAX: 05-312-3380

Mitutoyo Mefigerite GmbH
. Borsigstr. 8-10, 41469 Neuss F.R. GERMANY
TEL: (02137)102-0  TELEX: 8517702
FAX: (02137)8685

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

Mitutoyo Scandinavia A.B.
Box 712, Siantvagen 6, 194 27 Upplands-Vasby, SWEDEN
TEL:(07)6092135  TELEX: 15353  FAX: (07)6092410

Mitutoyo Belgium N.V.
Hogenakkerhoekstraat 8, 9150 Krunbeke BELGIUM
TEL:03-254 0404  FAX: 03-254 04 05

- Mitutoyo France SARL. .

123, rve de la Belle Etoile, B.P. 50267-Z.1. Paris Nord i
95957 Roissy CDG Cedex, FRANCE

TEL: (0149383500 TELEX: 233913

FAX: (01)49 38 35 35

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) 8867 8577 FAX: (03) 8867 8579

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

Mitutoyo Schweiz AG
Steinackerstrasse 35, 8902 Urdorf-Ziirich, SWITZERLAND
TEL: (01)734-5534~6 FAX: (01)734-5559

Mitutoyo (U.K.) Ltd.
Joule Road, West Point Busmess Park, Andover,
Hampshire SP10 3UT UNITED KINGDOM
TEL:(01264)353123 TELEX:477694
FAX: (01264)354883

Mitutoyo Asia Pacific Pte. Ltd.
Regional Headquarters
24 Kallang Avenue, Mitutoyo Building, SINGAPORE 339415
TEL: 294-2211 TELEX: RS 25875 MTYSIN FAX: 299-6666

Representative Office

Indonesia :

Gedung Rifa, Ground Fioor

JI,Prof. Dr.Satrio Block C4 Kav.6-7. Kuninga, Jakarta 12910
TEL: 021-526-0737~8 FAX: 021-526-0736

Vietnam:

Unit 1910, Saigon Trade Center 37 Ton Duc Thang Street
District 1, Ho Chi Minh City, VIETNAM

TEL: (08)9100485~6 FAX: (08)9100487

Mitutoyo (Malaysia) Sdn. Bhd.
Suite G.2 Ground Filoor, 2A Jalan 243, Section 51A
46100 Petaling Jaya, Selangor Darul Ehsan
TEL: 03-777-9318 FAX: 03-777-9346
Penang Branch Office
TEL: 04-399-1918 FAX: 04-399-1928
Johor Office
TEL: 07-352-1626 FAX: 07-352-1628

Mitutoyo Thailand Co.,Ltd.
No0.668/3, Moo7 Chaengwattana Rd.
Klongthanon, Bangkaen, Bangkok 10220, Thailand
TEL: (02)521-6130 FAX: (02)521-6136

Mitutoyo South Asia Pvt. Ltd.
702, Arunachal Building, 19, Barakhamba Road,
New Delhi-110 001, INDIA
TEL: 3324419, 3721051 FAX: 011-3721842

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) Service Corporation
Jeon Bang Building 2F
260-7, Yeom Chang-Dong, KangSeo-Ku, Seoul,
157-040, KOREA
TEL: (02)3661-5546~7 FAX: (02)3661-5548

Mitutoyo (Beijing) Liaison Office
RM.919 Beijing Fortune Building.5, Dong San Huan Bei-Lu
Chaoyang District, Beijing 100004, CHINA

TEL: 010-65908505 FAX: 010-65908507




