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1. INTRODUCTION

Profile Projector PJ-300 is a technologically advanced instru-
ment with unique design feature. The workpiece image,
either contour or surface or both can clearly be projected at
desired magnification (10X, 20X, 50X, 100X) on the
well balanced $300mm (12") projection screen for efficient
measurement and inspection.

Because of the well balanced design feature, this bench type of
profile projector PJ-300 is superior in maneuverability and
peformance. The wide choice of projection lens and a long
list of accessories expand the measuring capability and increase
the efficiency at the same time.

® Projection lens (10X, 20X, 50X, 100X) is easy to mount in
bayonet system and high in performance.

@ Work area is greater owing to buiit-in surface illuminator.

@ Four choice of work-table, ranging from plain stage to
cross-travel (150 x 50mm or 6" x 2') micro-stage.

2. NOMENCLATURE

Projection lens
Contour illuminator

® e

Lever switch, condznser lens
for contour illumination
Surface iJluminzto:
Positioning lever, surface
illuminatc~

7
(&)

©

Condenser lens for surface
illuminator

Projection screen
Work-table

Focusing wheel

Control panel

Input panel!

@ Table for memo, etc.
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5. INSTALLATION AND SETUP

Skip this section to the section 8 if installation and setup are
to be carried out by Mitutoyo's representative.

5—1. INSTALLATION

Since the instrument has been rigidly adjusted, shock and
vibration in carrying and installation should be avoided.
For carrying purpose to the installation
place, PJ-300 is provided with handles
on both right and left sides. (PJ-300 is
about 80kg in weight.)

PJ-300 is shipped in a crate (Fig. 7)
together with accessories. To remove

the lumber, pull out the nails.
", £7 nails
The place for installation should be free from vibration,

dust/dirt, and humidity as in the case for other precision
measuring instruments. The slight vibration in the installation
place will not have direct effect on the projected image,
but will degrade the measurement accuracy gradually in a long
term of usage, requiring some measures agianst the vibration.
Dust and dirt will adversely affect the optical parts such as
lens and mirror as well as moving parts such as micro-stage.
Furthermore, direct light such as room illumination, and such
light on the screen will obsecure the projected image and
should be avoided.

5-2. SETUP

@® Preliminary procedure

@ Remove the packings around the instrument.

® Remove the plywood fitted on screen mounting seat.

® Take off the dust-proof paper from the
mirror inside the instrument, paying due
attention not to touch the mirror surface.

@ Mounting projection screen

@ Set the bottom part of the screen in the
groove of screem mounting seat of the
instrument.

@ Set the screen elect to fit it in the screen
seat.
Lock the screen by turning the lever at
the top of the mounting seat to the right.

® Fixturing micro-head on the
stage (Fig. 8)

For equipping the micro-stage

with micro-head other than the

ordinary one such as DIGI-

BEAL b MATIC head;
Hex-socket head screw ® Loosen the hex-socket head

screw by hex-wrench and
then loosen the clamp screw.
® |[nsert the stem of the micro-
head in the bracket to the
extreme and tighten the
hex-socket head screw.
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4 Installing micro-stage

a Attach the furnished
stage adapter to the
bottom surface of the
microstage, and tighten

\ with  four hex-socket
head screws as shown in
Fig. 9.

: When upsetting

the  micro-stage
for attaching the
stage adapter, be
carefull not to
crash the micro-
heads.

BRI b
Adj. screw

—l

Stage adapter

Fig. 9

i - b Mount the stage on the
Workpiece stage stage base and tighten

the stage by means of

the adjusting screw.
Fig. 10.

P
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Refer to 6-—2.

\é:ﬁéﬁfﬁ)l;l‘ 7 4) t|.n cast? of
AdJ e mounting micro-
stage.
\ BB E T %
Stage adapter ® Installing Table for

Memo

® Set the recording Table
on the mounting shaft
provided at the left front
side of the instrument.
The Recording Table can
be clamped by the screw
at desired posture around
the shaft.

Fig. 10

® Mounting projection lens

® Remove the caps from lens mounting seat
and projection lens.

® Hold the projection lens with its red dot
facing you, and align the red dot of the
lens to that of the lens mounting seat; push
up the lens into the seat; turn the lens
clockwise to the extreme (about 60 degrees
rotation).
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GND VOLTAGE SELECTOR
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@ Set the voltage selector to the

supply voltage.(Fig. 11)

Make sure the voltage of the power
supply, and set the voltage selector
to the supply voltage.

Unscrew the fuse holder (in arrow
marked direction) and take out

a

the fuse.

Pull out the voltage selector plug.
Reset the plug to the indication of
supply voltage.

Reset the fuse and screw in the
fuse holder.

Connect the power supply

cord

Make sure the main switch
is at OFF.

Connect the power supply
cord to the input recepta-
cle and AC-Outlet.
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6. CHECKING PERFORMANCE

After setting up the instrument, carry out the checkes detailed
in this section, referring to the operating instructions where
necessary, and the instrument will be ready for use.

6—1. FUNCTION

1) Electric connection

: Make sure each switch is turned OFF.

O Secure each electric connection (power supply cord, input
connector, fuse holder, GND terminal).

2) Main switch

[0 ON-OFF operation of main switch.
O Pilot lamp will light at ON.
O Fan motor is activiated at ON.

3) Switches of illuminator

Contour: OFF - HIGH - OFF » LOW
Surface: OFF - ON
[J Switch operation.
O ON and OFF of lamp. Intensity of light changes.

4) Focusing wheel

O No binding or sticking or noise is observed in turning the
wheel, and stage moves up and down smoothly.

5) Push-in and pull-out lever of condenser lens for contour
illuminator (Fig. 19)

O Push~in and pull out for normal function.
6) Surface illuminator positioning lever (Fig. 20).

0 No binding or sticking or noise is observed in positioning
the surface illuminator.

7) Micro-stage

[0 Stage glass is free of scratch and stain.

O No mechanical binding or sticking or noise is observed
in a manual travelling over the entire stroke and in micro
meter head feeding operation.

8) Projection screen

OO Screen glass is free of scratch and stain.
D In case of protractor screen, no malfunction is observed in
rotation, fine feeding, clamp, and chart clips.

9) Other

O Make visual inspection on basic unit and accessories.

B Refer to section 9. Maintenance is something is found
wrong.
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6—2. PERFORMANCE

1) Filament of contour illuminator

@ Remove the projection lens

@ Push in the condenser lens lever to the extreme for 50-
100X.

® Turn ON the main switch and contour illuminator switch
to have the filament of the contour illuminator projected
on the screen.

@ Filament image should be projected in the center of the
screen as shown in Fig. 12-a.

B Refer to section 7. Adjustment 1) for adjustment.

Fig. 12-b
Ra  Adjustment is required.

2) Filament of surface illuminator

@® Remove the projection
lens.

@ Turn in clockwise the

4t ERRE A condenser lens of sur-
&

_:‘/7—-"/#\/‘/2‘
/ Condenser lens
/ extreme.

@ Place a half-reflecting
mirror  (for 10X or
20X} on the work-
piece stage and adjust it
to the light beam (Fig.
13).

@ Turn ON the main
switch and surface il-

face illuminator to the

luminator switch to
have the filament image
projected on the screen.

® Filament image should
be projected in the
center of the screen as
shown in Fig. 14-a.

B Refer to section 7.
Adjustment 2) for

Fig. 13 adjustment.

Fig. 14-a

& Proper

Fig. 14-b

A8  Adjustment is required

. e =
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Checking magnification accuracy

Mount a projection lens, and set the condenser lens of
contour illuminator to the magnification of the projection
lens.
Place a standard scale No. 172-116 or the equivalent on the
work-table to have it projected on the screen.
Measure the projected image of the standard scale by a
reading scale {No. 172-161) on the screen. Measurements
must be made at least in 4 directions and at three points
in each direction on the hair line of the screen as shown in
Fig. 15.
Magnification error is calculated in the formula @.
Where, AM = magnification error
L = measured length of the standard scale
¢ = length of standard scale
M = magnification of the projection lens
® The magnification error is specified
as *0.1% for contour illumination,
and the tolerance at each measured
point tabulated below. (If the
magnification error for contour
illumination falls within the tolerance,
that for surface illumination will also

fall within the specified tolerance of

+0.15 %).
L - M
OM = 100%
| M=y ¥ 100% - @
Fig. 15
B i R
(GERRX4 —IL) R E Bl ® fBE
'\(ASZZ%E?‘Z [s):;;let)s Allowance Permissable measured value

50 mm +0.05 mm 49.95 ~ 50.05 mm

(2"} | (i.00_2”) (1.998 ~ 2.002")
100 mm | +0.1 mm 99.9 ~ 100.1 mm

(4") (£.004") (3.996 ~ 4.004"")
145 mm +0.145 mm 144,855 ~ 145.145 mm
(5.7"") (+£.0057") (5.6943 ~ 5.7057")
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: (+) error, say AM is a plus value, means that the measured

length L is larger than the normal size ({ x M; (—), vice versa.

Check with all other projection lenses you have. If the error
is observed at the same portion on the projection screen for
each projection lens, what to be adjusted is the mirror.

Refer to the section 7. Adjustment 3) for adjustment

details.

4) WENEE BB HEORESE(Fig. 16)
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4) Checking parallelism of micro-stage movement. (Fig. 15)

@® Mount the
lowest magnifying power among

projection lens of

X EGNMR E T,

your projection lenses and then set
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the condenser lens to the magnifi-

cation.

| @ Place on the micro-stage what will
serve as the reference for checking

the micro-stage travel, and project

@ @RS —OBERRE0"C E%é
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it on the screen.

® Set the protractor screen to zero
in angle reading.

@ Maniplating the Y-Axis (back and
forward) movement of the micro-
stage, align the edge of the refer-
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ence object to the horizontal hair
line of the screen.

® Move the micro-stage in X-Axis
(right and left), making sure that
the edge of the reference object
will not deviate from the horizontal
hair line over the entire stage travel.

Fig. 16
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B |f deviation is observed, refer to
the section 7. Adjustment 4) for
remedy.

5) Checking feeding error of micro-stage

If the micro-stage moves smoothly and no irregularity is
observed in checking under the section 6—1. 7}, the micro-
stage would prove to be normal, and checking feeding error
within the travel of bmm will be sufficient.

In this checking of feeding error, many factors of error such
as enviromental condition, alignment error (refer to page 28)
etc. can be involved, requiring due attention.

Ensure that the micro-stage is free of error which can affect
the performance . . . ... as for the reference, the error should
be less than 0.01mm.

M Mount projection lens and set the condenser lens to the
magnification.

@ Place the standard glass scale or the like of known size
on the stage for projecting it on the screen.

® Feed the micro-stage by means of micro-head to have
measurement of the standard. The cross hair line on the
screen provides the reference in measurement: micro-head
is to be read at each time when the hair line coinsides
with the datum and measured points of the standard.

@ Checking must be made both in X and Y axes and forward
and backward movements of the micro-head.

B Contact the Mitutoyo’s representative if error is excessive.
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@ #HBERLAXERAF AT oYL X AEBECAGETENLIAE
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BEOFIAHEBIFLT. Z04F7A1
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RED 3§ H
Ad]. knob

e

Fig. 12-a

2) RYBEBAS > TD 7145 4>

@ HmHFLCXERN 2 L. RETREBHA
AXTFrY L IPF s o T TH
L& 7,

HEECHEESE (10X Fr320X
B)sE&. AL TEL(HE
*REL £ ¢, (Fig. 13)
AEAEBEORE*5IVTHGT T,
RETO>FIAAEBRIELT. 714T74F
AR —hRIZIEL { #E&T5 &
AL £ ¢ ,(Fig. 12-a)
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Condenser lens frame

WALz,

b EREE

=  Proper

FEEE(Fig. 17)
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6) Check the resolution (in contour illumination)

magnification.

screen,

@ Mount the projection lens and set the condenser lens to the

@ Place a workpiece on the stage to have it projected on the

® Make sure that image is clear over the whole screen without

partial obscurity.

M Refer to the section 9—4,

observed.

7. ADJUSTMENT

@ if partial obscurity is

1) Adjustment of filament of contour illuminator

REtRRBAA T oYL X

\,_ Condenser lens, surface

\
S
\
N\

\.

e atPRERR Z 7 5
\\ Lamp, surface :~. Door

-

|

Fig. 17

| vennns

g"' BWES & (34 F7)Ad]. knobs
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(D Set the contour illuminator
condenser lens to 50-100X
bu pushing in the lever. Then
remove the projection lens,
if mounted.

@ Pull open the contour illumin-
ator window at right lower
side of the instrument.

® By manipulating the three

adjusting knobs, adjust the fila-
ment image to the position and
direction as shown in Fig. 12.-a

Fig. 12-b

A% Adjustment is required.

2) Adjustment of filament of surface illuminator (Fig. 17)

@ Remove the projection lens, and
turn in clockwise the condenser
lens frame of the surface illumin-
ator to the extreme.

® Place the half-reflecting mirror
{for 10X or 20X) on the work-
piece stage. Set the half-reflecting
mirror to the light beam of the
surface illuminator to have the
filament image projected on the
screen. (Fig 13)

@ Pull open the surface illuminator
window on the right uppwer side
of the instrument.

@ By manipulating the three adjust-
ing knobs, adjust the filament
image to the position and direc-
tion as shown in Fig. 12.-a

3) EEnREE(Fig18)

BEEOER -G, RERPFLETT, FCRPEL X%

BWETHL

BhrH RN Y. TEBORIETREERICTHEECLLET,

BiEREnREE.
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b hidt, BCFHELOEBEL XX 2ARKUENHEII. 6-2.
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AULDOL > X TEEOFEVOERHPFRL L) APPSR IFT— 4.

HEArERLT BRI EEL X%

EETALEN DN LT,
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@ BRBRCEEREECERL

4) HEWBHEBBHHED
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eRMET T AEAEICOV
TUWB 2EKDHERILMIZL -

THREHL ¥,

3) Adjustment of magnification {Fig. 18)
B Magnification adjustment requires experiences and should
beter be referred to a representative of the manufacturer.

B Adjustment of magnification error is possible in two
ways: one by adjusting the mirror, and the other is by
adjusting projection lens. If you have two or more projec-
tion lenses, the way to be adopted will be determined by
the result obtained in the inspection in the section 6—2.
3). If the error of magnification for the lenses had been
observed in the same tendency (the value and the loca-
tion), the mirror should be adjusted. On the other hand,
if the error is different for each projection lens in the
location and value, adjustment is required for the
projection lens. But lens adjustment is very difficult and
should better be referred to the maker. So, the adjust-
ment procedure herein described is limited to mirror
adjustment.

Remove the screen by unlocking the clamp lever.

: Three adjusting nuts are pro-

] vided around the mirror and
the nut to be adjusted is the
one around which the error is
observed in the checking 6—2.
3).
Move the mirro forward when
the error is in {+) value. Move
the mirror backward when the
error is in (—) value.

@ Loosen the set-screw; and turn

< _F215—
Mirror No. 2

in or out the adjusting nut to
adjust the mirror position.

HiaL
Set screw

(® Repeat the adjustment and ac-
curacy check until the error falls
with the specified value.

@ Tighten the set-screw to fix the

{Adjustment rather a little

bit in {+) value will provide suc-

cessful result.)

mirror.

/' Adj. nut
BZaLl

/" Set screw

® Check the magnification error again
to ensure the adjustment.

15

4) Alignment of micro-stage movement to the cross hair line
of the screen.

® This adjustment is to be

made by manipulating the
- two screws provided on the
right side of the stage
adapter.

FEF b
Adj. screw
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5) Centering the protracter screen.

Bffa L : This adjustment is required when
Set screw the screen glass is replaced. This
adjustment requires experience and
should better be referred to a re-
presentative of the manufacturer.

@ Remove the screen; remove
the glass holding plate by un-
screwing the set screw and
the glass can be removed
from the frame.

@ Set a new screen glass and
slightly tighten the glass hold-
ing plate by the set screw.

® Place on the stage an object
and project it in the center of
the screen.

@ Rotate the protractor screen in 180° increment, estimat-
ing the value of the eccentricity and making manual fine
adjustment of the screen glass to have the eccentricity
adjusted within the tolerance.

: The tolerance for the eccentricity is specified as
0.01 m. So, if the 20X projection lens is used for checking
the eccentricity, the deviation observed on the screeen should
be within 0.2 mm.

® Set the angle scale to 0°, and make sure that the vertical
hair line of the screen is true on the perpendicular line.
® Tighten the set screw to fix the glass holding plate.
[Note]: Finally, refer to the section 6—2. 4).
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8. OPERATION

8—1. PRECAUTIONS

mallatiqnfnviwent

Due attention is required against vibration, dust/dirt and
humidity: vibration adversely affects the accuracy for long
term usage, dust/dirt and humidity directty affects the optical
parts such as lens and mirror, as well as moving parts of the
micro-stage.

[Handling

In replacing projection lens, mounting a workpiece on the
stage, focusing by moving up or down the stage, pay due atten-
tion to the operating surrounding especially arround the stage,
stage glass, etc. not to damage them.

Projection lens

Each projection lens has been strictly adjusted and shall not be
disassembled but must be treated very carefully. Disassem-
bling or rought handling of the projection lens will adversely
aftect the performance and accuracy.

® Lens surface must be kept free from machine oil and
scratch.

@ Although slight dust on the lens surface has no particular
effect on the performance, care must be taken to keep it
free from stain. If the stain is observed to be excessive,
clean it following to the section 9—1. Cleaning and oiling.

® Cover the projection lens with a cap when it is left idle
being mounted on the instrument.

| - . . 1
|Mirror {(surface reflection mirror)|

Reflecting film on the finished glass surface is the deposit of
aluminium evaporative and accordingly subject to scratch.
Never touch the mirror surface. Reference can be made to the
section 9—1. Cleaning and oiling when cleaning is required.
But precautions not to stain it are of the primary importance.

[Projection screen

The projection screen is made of ground glass and subject to

stain or finger prints, oil and scratch.
Refer to 9—1. Cleaning and oiling when cleaning the screen
glass.

'Stage glass

The workpiece to be measured is mounted on this stage glass,
and therefore it will be subject to scratch. For precautions,
workpiece must be wiped clean from dust, dirt, chips, etc. and
should not be dragged over the stage glass.

IElectric control

Main switch must be turned OFF before connecting or dis-
connecting the power supply cord.
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8—2. SELECTION OF MAGNIFICATION AND
REPLACING LENS

v £ v e
/ -------- ~ Vo reancn S
 — o |
|

2

< § ' ﬂ i
o c—
172-203 172-204 172-207

In selecting a projection lens for the optimum magnification,
consider the required filed diameter of view, measuring
method, and required accuracy.

For changing the magnification power, the condenser lens
must be adjusted to the projection lens replaced..

To remove the projection lens, turn the projection lens count-
er-clockeise by about 60°, pushing up the projection lens.

Condenser lens can be
set to the magnification

PFrY L XY F l—l by pulling out or push-
HEREL TEHBA 2T, {:1%:- ------ 10-20 53 ing in ihe lever pro-
(Fig.19) i illumination ) ]
\ (10—20X) vided on the left side of

®I0X, 20X gD F 50- 100 X FA# B \ i i

AAELE SQLFLHLUX \10-20X B 37 H L X the instrument. (Fig.

52 T3 ot _.Subsidiary condenser lens Condenser lens (10—20X) 19)

EHL 3 Change-knob (50—100X) ®Pull out the lever to the

T, "-\ extreme for 10X-20X.
@50X 100X - 448> & EH:[[ 5|rIJ_|oo><;i,§E)§ ®Push in the lever to the

illuminati

EX S ko extreme for 50X-100X.

5 F TR

LiAA &

v,

Fig. 19
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8—3. BRIGHTNESS ADJUSTMENT OF ILLUMINATOR
AND PROJECTION METHOD

On of the main switch will light the pilot lamp and activiate
the fan motor. The surface and contour illuminators will be
lit with ON of respective snap switch. The brightness for con-
tour illuminator is changeable for HIGH or LOW. Service
life for the both illuminator lamps is about 100 hours at rated
voltage (at HIGH for contour illuminator).

1) B:BEAAIC & 338

BEMOBIMrB o> TIHRPFEIAET, HEL >
AEFR L TaArForHL X585 2 &
THEG e FBEARERL B O E T,

PS5 —T 4L ZNo | 72- 160(HEBIMTE R ) (WA E TR
IEAAE T,

2) REHMREAIC X B3R

BEYOREKEEL IR A ¥, LERAHAD
FrHLryXgsELTHLART S Z & TR
RHAMEBTCEE T, 10X - 20X TR L > Xk#
P EBEARERE L, 50<- 100X FIHBL > XIZHES
ATUWHEFBPEE L/ —2EILTHEALZ T,
CFHROBESLEBEE(I0X ., 20X )2 AHFE(50X
100X ) %#1E L ¢ &SRR cmF. . KR
B ETEL/ N— k> THEEHE - AHREOFRIZH
B ABR LHIICEEEAML T T,

X. 10X, 20X (- (FFRGHE (FHFMTESR) tH D
7., REREBETHL/ <—E, IEHEECELT
25T E0WEHTHHETIZHEH L. AHEIIE
naBCELTZS 7 LET, (Fig 20)

RS EHEETHL < — ,f”/,/’

Surface illuminator
positioning lever

3) &l - REHREARAIC & 31RE
BEH DML & REKE L rAFCREILET,

ER| FEHmeEFLT 2 CEAREH
DHZL>TIHBELETT & BE
Y OWIFERD? 1= 2 EiHE,rHB Z &
HhhEd, oL, £BEE
BNBROCT a0,

1) Projection with contour illumination

The profile or contour of a workpiece is pro-
jected on the screen. The optimum light
beam is obtainable by adjusting the condenser
lens lever to the magnification of the pro-
jection lens.

Color filter No. 172-160 (option) can be
insered below the workpiece stage.

2) Projection with surface illumination

The surface of a workpiece is projected on
the screen. The light beam can be adjusted
by running in or out the condenser lens of the
surface illuminator.

For the surface illumination, half-reflecting
mirror is used: for 10X and 20X projection
lenses, detachable half-reflecting mirror is
housed in the lens and can be adjusted by
the lever.

In any case, set the half-reflecting mirror to
the light beam from the surface illuminator
and adjust the height of the surface iliuminator
by the lever. The lever can be loosened by
rotating the grip counter-clockwise and clamp-
ed by clockwise rotation. (Fig. 20)

3) Projecrtion with both surface and contour
illuminations

The surface and contour of a workpiece are
projected on the screen simultaneously.

: Doubled image of contour can be produced

on the screen when the contour illumina-
tion is made with the half-reflecting mirror
being set on the projection lens. In this
case, remove the half-reflecting mirror
from the projection lens.
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8—4. MOUNTING WORKPIECE ON THE STAGE (Fig. 21)

The measured s
mounted and set on the stage glass or

supported by means of fixture or jig

workpiece to be

Z

)

O INSEAITMP S T X & HAM., T

bHLIFEL > XICEL BT,

O ANDDH HMEIRDBIEY PR LN
EDTEBEIZE.
@ Z 5 (No176-105. No.l72-197)

® —fiY DMK DBIFEH 12 (F
V7 Ay & (No172-378)

® EEAYE CGRIE S (2 (2.
0T TR Nol76-107)

IhALOEFNTESEEYEC T RCTHRL
fEFUvPZEIoTEEL T,

BEMC L > TREMAEL S, 0Tl
AR L TR AL bTEET, i

1 which is fixed to the stage by using
N
\ s T-slots.
Stage
\BoH TR ® The surface or contour to be projected
Stage glass

Fig. 211

must face up to the projection lens.

® For holding cylindrical workpiece with
center holes on edns, swivel center
support (No. 176-105, 172-197) will
be useful.

® V-block {172-378) is for holding ordi-
nary cylindrical workpiece.

® Holder with clamp No. 176-107 is for
holding rather thin workpiece.

These fixtures are set to the stage via
T-slot using T-bolt and nut.

176-105

8—5. EGbt - HEMDLAERSD
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172-378

I EMEELT A58, BFIIEZE0H AT ER 2~
V7ay 285 TRAEYERIZLCEECR. B
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Customer-madc special jig of fixture can
be set to the stage by means of this T-slot.

176-107

8-5. FOCUSING AND POSITIONING THE WORKPIECE

Focusing is carried out by rotating the focusing handwheel to

elevate the stage up and down.

: In manipulating the focusing handwheel to elevate up or

down the stage on which a workpiece of stepped feature is
mounted or the workpiece is supported by swivel center
support or V-block, care must be taken not to crash those
things against the staitionary part such as projection
lens, etc.

After the image of the workpiece is focused and clearly
visible on the screen, align the measured line of the work-
piece to the moving axis of the micro-stage. In this adjust-
ment, the workpiece or the fixtures is moved to have the
measured line of the workpiece aligned with the cross hair
line of the screen.

Rotary table (No. 176-106, 172-196) is effective for this
purpose of alignment.

8 —6. BxE - -#&E

BE - BRESEGE. AEMOTIK - K& & - HE -
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8—6. MEASUREMENT, INSPECTION

Profile projector is a versatile measuring instrument and can be

available for a wide varieties of applications.

Measuring method for each application is to be determined

depending on the factors involved in measurement: shape, size

and quantity of workpiece, measuring purpose, and required

accuracy, etc.

Following is the basic example of measuring method and can

be developed depending on the particular measuring require-

ment.
1) BRERICL 38E(Fig.22) - 1) Dimensional measurement of
Magnified projected image by scale
‘ALY - ECEEEBER AN TT, dimensiog (Fig. 22)
PERIXE S NI BOTHEEREL & T, -
22— L TOBEME (BIA (£ 150m) (IR 4 — ) This is to measure the dimensions
EIRFL C XAOBEMBIZFI0OX)TE A I Reading scale of the enlarged workpiece image on
WHEMORTZE (Z0FPESI15mm) »5 the screen using a scale: apply the
bh2 T, scale on the screen and measure the
OB RAENH S ZARAET O X4 — L ( W ] image; divide the measurements
FRAVCAE, BBEBSRZ ) — 2R ' : (150 mm for example) by the
BLTRENSBFRANIE L VBIEA T & magnification (10X for example)
E 3 of the projection lens for the
actual dimensions (15mm in this
Fig. 22 case) of the workpiece.

SEY X4 —

No.172-161 300mm 0 .5mm

BEZ S - fmnea o
T =T

No.172-116 50mm (. 1mm

® Mitutoyo reading scale of glass is
ideal for this type of measure-

|
— =

ment, because the graduated sur-
face of the scale can ‘it on the
screen glass, oroviding parallax-
free measurement.

- - 172-161
172116 Reading scale

No. 172-161 300mm 0.5m
No. 172-162 12'" .02"
Standard scale
No. 172-116 50mm 0.1m
No. 172-117 2" .01”

E‘F%’riﬁlﬁlﬁﬁ%ﬁ

2) HZEEER & DOLLE (Fig. 23) Jolerance lines 2) Comparison with standard overlay chart.

\ ' (Fig. 23)

BRI - ECRABRY S A G4, \ ; _ o .

7 OYEABECS C T R R \ This way of measurement is suitable for checking

FHET B ICL-> THE - BET 5 @"_‘, the complicated part feature which can not be

FETT. — 1 '; inspected in a simple one dimensional measure-

@ ZAFHIZL B, B TEHEBE — KX e ment. The standard overlay chart is made
FlErEsd, AEMOTEKPE S \ ij:f: (traced on the transparent paper) to the drawing
DREEHNTEE T, BMEIIHLTE, .r"'.f;:.‘ 235 of the workpiece at desired scale of enlargement
%a)g*@ﬁmﬁﬁﬁ’!ﬁ%%ﬁL\Ts( - or to the master workpiece projected on the
ETESIAETHENTESET. Fig. 23 T

O EERF (. REMEL» SFRT 2BE . BHE L2 RTEY @ For inspection purpose, the tolerance lines can be added on
DILARIEHE AR ) — > L TEL—RLTERRET 255 the standard overlay chart; many a workpieces can be
HNET. inspected with reference to the tolerance lines.

e LTHDNIFELEPRLrFBEIAL L — T —F (Ta 0 ® For precise inspection or for a long term storage of stan-
L) EEAL. BECHECRMRF LR T HE G, dard overlay chart, plastic tracing sheet of less elasticity is
HEBBBOL T L —2BOTZRF v — b &FER RS EEIEEL
LTCan,
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3) EAEEAE

. 3) Rectangular coordinate measurements.

Cross travel of a micro-stage is used to have dimensional mea-
surement.

HEHEPEO T L > TTEEZBEL T,

ORBENAFEERL4RAIN - O+FRICAHME RO
A~y FOFEs e, BECAEY) +BBH L. BERE
BLC+FEB-SHsE-BORTAI/AaX—2~y FOFRAL
DEFBEPOERTETT .,

(® Take reading of micro-head (or zero set the counter in
case of Digi-matic is used) when the datum point of the
projected workpiece is aligned with the cross hair line of
the screen.

MEE @ Give micro feed to the stage (workpiece) in
Actual dimension

X or Y-axis until the measured point is
aligned with the same cross hair line, and
take reading of the micro-head (or counter).
® The difference between the two readings (or
counter reading) represents the actual di-
mension of the workpiece irrespective of the

magnification of the projection lens used.

Fig. 24

_—aa

@ TFITF v oAy ATy 16421)— XDFA ® The use of DIGI-MATIC Head

and Counter Series 164

With the use of DIGI-MATIC
Head & Counter on the micro-
meter stage 176-136/176-131,
measurement becomes easier
and efficient because of its up-

HWEWE (176-136) (2F (&0
RevaM 7048~y FRUT 1 ¥
ZINHT R EBRNMF B & BIE
EA T 14 PRANRREA, RARD

M|en AN, RESETH4& o = X "00000g =

PR P P TARE N - Y 000000

FDOED»LDBEEHIFBEBERRS N,  mrreror graded feature: measured value
EHME. SRIEOBENFREE B0 is indicated in digit, eliminating
L mis-reading, any desired point
NBHEDOHBS—HhU a3 can be established as zero
st el b i b g 172-240 point by the ZERO switch,

BIEEO BBHELEFE. 7 — FLEAHTF

Beenn . BEEmEASEAE T, allowing direct indication of

measured value from the zero
point — no need to calculate. If
S-Counter is employed, print-
ing or data processing by com-
puter becomes possible.
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@ Illuminator lamp will not light
(at ON of main switch & illuminator switch)

O Check 1: Pilot lamp & Fan motor for normal operation
Normal lNo
Refer to @

O Check 2: Lamp filament (blown or not)

Normal | | blown
l—— Replace lamp

O Check 3: llluminator switch operation

Normal | | Abnormal
Replace switch

O Check 4: Secondary output voltage of transformer

12V/10V | | Other than 12V/10V
Replace transformer

Refer to maker

® Sticking or binding is felt in focusing wheel operation.
Refer to manufacturer without disassembling or moving
forcibly it.

@ Error is observed in measurement with glass scale or overlay
chart.
The cause of error may be attributed to the error in magni-
fication. Refer to section 6—2, 3) for checking, and 7. 3)
for adjustment.

® Operation of micro-stage is not normal, and error is ob-
served in measurement.
Refer to 6—1. 7) & 6—2. 5) for checking and then reference
is to be made to the manufacturer for adjustment and
repair without disassembling.

® Operation of protractor screen is not normal.
If rotation, fine adjustment, clamp are not normal, refer to
the manufacturer without disassembling.

@ Remarkable partial obscurity is observed in the projected
image.
Check the following points:
[ Projection lens for proper setting
[J Focusing (particularly on stepped part)
O Workpiece and stage glass for stain {oil)
O Projection lens for stain, breakage.
O Reflecting mirror for stain or damage.
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<Alignment error>

The error which can be involved in aligning the datum or
measured line {point) of a workpiece with the reference line
(cross hair line) of the screen.
The error may increase or decrease depending on the method
of alignment and the surface condition of the datum line of
the workpiece being aligned.

1) The alignment error due to alignment method

The variation of error abserved in different alignment methods
A & B are tabulated in Table 1, where please note that the
alignment method has a great effect on error for measurement
with low magnification.
D=d — (a+28)

{*m%#i

Dimension to be measured

B %E (&

Measured value

R 7 =+ FIRE

o
of 2 .
Thickness of reference line

‘Cross line [referencel/ ol g 2 + % PRIE
- T 8 Thickness of slit (work-edge and reference line)

EbtHA Fig. 29 abeHB
Method A Method B

abhvFH*E

Alignment method 10X 100X

GheHA

Method A 10 ~ 21um 2 ~4um

b AHB

Method B 2 ~ bum 1~ 2um

(% 1) (Table 1)

2) RISEMBREOREGFREDORAR)

BEMHEOREEC L - T, HBEREOREYH  VHWBPCREA ur
SHENOMIZRANTHIEHN AL "EHERBRE LEE
LET, cnonRBEMAEEF B( LD FCEECLEN TS,

o> T—HMICE. MABELSBVIEE, FEONTYF DAL
BaNFTr LELLEFALHEMULARBFRCGIRLECSH
HFFILRLET,

2) Error due to the surface condition of work-edge

The edge of the projected image may not be visible clearly or
convex or concave of it may appear more visible depending on
the surface condition, affecting error in alignment.

The phenomena will become remarkable as the magnification
power increases. So, although the alignment error can be
reduced by increasing the magnification power, the reduction
ratio is not always corresponding to the ratio of the increase of
the magnification as shown in the table 2.

B E B
Workpiece

FA 7T VP
Knife edge

P& TSTr—=
Cylindrical plug gage

(®2)

T2t BEREOLVFI Ty E—RHMTBESE L THE
TSIy —2 s> TahEDBRE (N7 VF) £HELRER
E—HlE LTRLTVWET,

Zofhicd “EBhEtORE" 2AECERIHN T TH. FICEED
TAHICEHEELT "@beBRE £#08<TrLH) 0BEFELR
AT &L,
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10X 100X
D.72um 0.61um (MIEGRBERES #RLTUS,)
1.14um 0.91um ( yeuvr;';iirg:"iss.given in the standard )
(Table 2)

The table 2 represents the deviation of alignment error ob-
served in the typical workpieces; one is knife edge, the one
which has the well finished edge, the other is the cylindrical
plug gage, the one which has the surface edge commonly
observed in many workpieces.

There are other factors than those explained above which will
affect the error in alignment. But the two are the typical ones
which require utmost attention.

ACCESSORIES/fH & &

No. % R Description

172-202 e L Xty b 10X Projection lens set 10X

172-223 0X L >»X 10X Lens

172-225 £ FFE(I0X) Half reflecting mirror (10X)

172-203 gL Xty b 20X Projection lens set 20X

172-224 20X L X 20X Lens

172-226 FEE(20X) Half reflecting mirror (20X)

172-204 L X SOX (EFJBBEBAR) Projection lens 50X (with half-reflecting mirror)
172-207 Wi L v X 100X ($BBAR) Projection lens 100X (with half-reflecting mirror)
172-229 FREHE(I0X) Oblique reflecting mirror {10X)

172-230 FREE(20X) Oblique reflecting mirror (20X)

511024 172-225 £ BHEAH 7 Glass for 172-225

511028 172-226 ¥ BIEH T X Glass for 172-226

172-217 BERZ — >~ Plain Screen

172-190 [@gz R o7 1) —> 360" .5 - _Protractor screen 360°, 5°

172-191 | @Egzxsl) -~ 360" .1 Protractor screen 360°, 1’

172-222 | BEREEE 7 1L 120X 165mm Photographic attachment, film size 120x 165 mm
172-160-2 i hT—Tar R Color filter, green

172-116 | #E#E X4 —JL 50mm_ 0,0lmm Standard scale 50 mm, 0.01 mm

172-117 | Standard scale 2”, .01"

172-118 FREHRR A& — b 200mm Q. 5mm Reading scale 200 mm, 0.5 mm

172-119 Reading scale 8", .02"

172-161 SEER A A —JL 300mm_ 0. 5mm Reading scale 300 mm, 0.5 mm

172-162 Reading scale 12", .02"

172-19¢ SCERMR Table for placing memo, spec. etc.
172216 | BEmEstma 150X 150m 1100m Plain Stage 150 x 950 mm ¢ 100 mm
176-136 WENE S 150X 150mm 50 X 50mm Micro-Stage 150 x 1560 mm 50 x 50 mm
176-131 | Micro-Stage 6 x 6" 2 x 2"

172-240 FLwF oo S4BT S 50X 50mm Micro-Stage with DIGI-MATIC 50 x 50 mm
172-193 WEF A A 280X 150mm | 00X 50mm Micro Stage 280 x 150 mm 100 x 50 mm
172-218 Micro-Stage 11 x 6" 4 x 2"
172-194 WMEEA S 400X 150mm |50 X 50mm Micro-Stage 400 x 150 mm 150 x 50 mm
172-219 Micro-Stage 16 x 6" 6 x2"
176-105 tastE 5 10 Swivel center support +10°

172-197 EftE & + 10 Swivel center support £10°

176-106 El#F— 7 6 Rotary measuring stage 6'

172-196 EBléz7 — 7L 2 Rotary measuring stage 2’

176-107 5 THE Holder with clamp

172-378 VoT\my s - 057 $p25mm V-Block & Clamp ¢25mm {1}

200727 FBREBARS 7 12V, 100W Lamp for contour illuminator 12V, 100 W
201131 RETRRRAE 5 7 12V . I50W Lamp for surface illuminator 12V, 150 W
510188 7a—X 5A Fuse 5A

200673 AT —LHZ R 480mm Stage glass ¢80 mm

200667 AT —HF A H100mm Stage glass 100 mm

510042 AT —2HF R 190X 92mm Stage glass 190 x 92 mm

510408 AT —H T A 150X 92mm Stage glass 150 x 92 mm

930092 AT =T HETA Stage adapter

930093 FEALr(45), RABL>F 4 pcs. bolts & hox-wrench
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SERVICE NETWORK

* MTI CORPORATION

* MITUTOYO CORPORATION

* MTI CANADA LTD.

* MITUTOYO DO BRASIL
INDUSTRIA E COMERCIO
LTDA.

*MITUTOYO MEXICANA S.A,
DE C.V.

* SAMPOH MESSGERATE
VERTRIEBSGESELLSCHAFT
M.B.H.

* SAMPOH NEDERLAND B.V.

* SAMPOH SCANDINAVIA
A.B.

* MITUTOYO (U.K.) LTD.

* MITUTOYO (SINGAPORE)
PTE. LTD.

18 Essex Road, Paramus N.J. 07652, USA.
Tel: 201-368-0525  Telex: (230)134317

DETROIT BRANCH

13500 Wayne, Livonia, Mi. 48150, USA.
Tel: 313-525-5060 Telex: (230)231134

CHICAGO BRANCH
2025 Tonne Road, Elk Grove, Village, 1. 60007,
USA.

Tel: 312-956-6370

DALLAS BRANCH
10699 Stemmons Freeway, Dallas, TX. 75220,
USA.

Tel: 214-556-0533

LOS ANGELES BRANCH

16925 East Gale Ave., City of Industry. CA. 91744
USA.

Tel: 213-961-9661 Telex: (230)670351

16935 East Gale Ave., City of Industry. CA. 91744
USA.
Tel: 213-961-9671 Telex: (230)670351

6699 Campobello Road, Mississauga, Ont. LBN 2L7
Canada.
Tel: 416-821-1261 ~ 3  Telex: (21)6522903

Rua Brigadeiro Galvao 109 Barra Funda P.O. Box
4225, Cep 01151-Sao Paulo-(SP) Brasil.
Tel: 825-1311  Telex: (38)1123768

Estrada de Suzano Ribeirao Pires, 15655-Suzano
Sao Paulo, P.O. Box 222 Cap 08600 Brasil.
Tel: 476-4212/4544

Walter C. Buchanan No. 236-A Fracc. San Andres
Atoto Naucalpan, Edo. de Mexico. Apdo.

Postal 136-B

Tel: 576-87-99  Telex: (22)1772007

4040 Neuss 21, Borsigstr, 8-10, West Germany.
Tel: 02107-2026/7/8  Telex: {41)8517702

Telex: (230)282566

Telex: (230)791975

Peizerweg 68/5, Groningen, Holland
Tel: 050-185140 Telex: 53681 SAMPO NL

Box 712, Stockholmsvaegen 26, 194-27
Upplands-vaesby, Sweden
Tel: 760-92400 Telex: 16353 SAMPOH S

Unit 1, Kingsway, Walworth Industrial Estate,
Andover, Hampshire, SP10 5LQ, England.
Tel: Andover 0264-53123  Telex: (51)477694

Block-2, 6th Floor Units 601/608 Psa Multi-Storey
Complex, Pasir Panjang Road, Singapore-5
Singapore.

Tel: 2727422,2727423  Telex: (87)25875

(3

QO

—

MITUTOYO MFG. CO., LTD.

33-7, Shiba 5-chome, Minato-ku, Tokyo, Japan

Cable: MITUTOYO Tokyo
Telex: 242-2395
Phone: (03) 453-3331
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T:5(0285)22 - 3151(1%)

330 KEHHE 2 —205 fHH L
WEE(0486)44 2488

192 HEHEAEFHFET22
®EE(0426)25 - 2875

275 SLEHHES L 4-32
BWEE(0474)77 2947

210 JNuETH SE X IRE2 - 225% B )L
FEE5(044)544 —0411

220 MMIEHAXAE2 131
FEEE(045)311 - 5422(1%)

422 @2 141
EE(0542)37 - 6061(1%)

466 BERHMBEANEEEEES - 14- 26
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550 KR PEXFET3- 3 7
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930 FILTHE#IES3 1
T=E(0764)51 - 0581

612 REMMAHKEE FEA.RETS 64
WEE(075)643 2877

652 wEMEFEX=/IOET2 5 10
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