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O
ver m

any years C
hase has been developing and m

anufacturing 

ultra precision tooling for m
any H

i-Tech industries. O
ur tools 

needed m
ore and m

ore specialised m
easuring technology to aid 

in our production to ensure repeatability, consistency and high 

quality. H
aving now

 further developed our m
easuring system

s w
e 

are now
 proud to present our latest system

s.
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e
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the sta
nda

rd
 system
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ea

su
re

 controlled 
w

avin
ess to
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 a R
adii fro
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 do
w
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ss d
ow

n to 5
0nM

.

A
utom

a
ted ca

libration
  is no

w
 stan

dard 
H

ig
h

 S
pecification

 P
C

 ru
nning

 W
ind

ow
s

1 10
 64

 bit.
5

M
P

 P
oE

 P
ointG

rey
2 vide

o cam
era.

P
C

 M
onitor F

u
ll H

D
 1

920
 x 108

0p
A

 ra
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o
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.

 D
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utoC
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U
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 a custom
 de

ve
lo

ped
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icroscop
e w
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precision o

ptics a
nd the ch

oice  of lon
g w

o
rking 

distance o
bjectives, th
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m

 w
ill m

e
asure 

la
rg

er R
a
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 R

10
m

m
 dow

n to
 R

0.200
m

m

A
u

tom
ate

d calibra
tio
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 sta
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rd 

H
igh S
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C
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in
g W
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dow
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M
eiji M

T
8

10
0

 M
icro

sco
p

e

M
eiji Techn

o’s upright in
ciden

t an
d tra

nsm
itted

 
lig

ht b
righ

tfie
ld

 m
etallurgical m

icroscope
 line

 is a 
cost-effective

 m
icroscop

e. T
he M

T
810

0 e
m

ploys 
a

ll new
 and

 im
proved

 P
lan

 E
p

iscopic optical 
syste

m
. M

eiji Techn
o’s IC

O
S

™
 (Infinity C

orrected
 

O
ptical S

ystem
) m

akes th
e ob

se
rva

tio
n an

d 
e

va
lua

tio
n o

f too
ling

 fa
st an

d e
asy w

hile delivering 
a

n excellen
t cost-to-pe

rform
an

ce
 ratio.

T
rin

ocular m
e

tallurg
ical m

icroscope
 for tra

nsm
itted

 
a

nd refle
ctive lig

h
t T

ran
sm

itted light is used
 for a

ll 
m

easurem
en

ts. R
eflected

 ligh
t used

 for visua
l 

surface in
sp

ectio
ns.1x ‘C

’ m
oun

t &
 pho

totu
be, 

S
W

H
10X

 eyep
ie

ce
s F

N
22, P

lan E
pi 5X

, 1
0X

, 
2

0X
,50X

 an
d 1

00X
 ob

je
ctives, ceram

ic co
ate

d 
flat-to

p X
-Y

 sta
ge

, 6V
 30

W
 h

aloge
n illum

ina
tio

n.
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p

e V
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eo
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am
era

T
he

 cam
e

ra
 is a

s im
p

ortan
t in qu

ality as th
e o

ptics 
a

re
 in

 the
 m

icro
scop

e.

U
tilisin

g a P
o

intG
rey m

ono
ch

rom
e

 ca
m

e
ra

 G
ig

E

5
 M

P
 2

544
8 x 20

48 pixel
C

m
os S

ensor
2

4 fp
s

G
loba

l shu
tter

A
 colou

r cam
era is an

 option
 if re

qu
ired.

P
C

 System

T
he co

m
pu

ter ha
s a slim

 d
esktop form

at. U
tilising

 
a In

tel cele
ron  or P

e
ntium

 dua
l core

 processo
r. 8

 
G

B
 m

em
ory w

ith
 a S

S
D

 120
G

B
 d
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terna
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S
B
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 K

e
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oa
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 m

o
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R
un
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w
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ro 6
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.
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o

n
ito
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F
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D
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n
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C
h

ase C
u

sto
m

 M
icro

sco
p

e

F
or m

easuring toolin
g w

ith
 la

rg
er R

ad
ii an

d 
req

uiring larg
er w

orkin
g d

istan
ce

s.

D
e

sign
ed b

y us, this is a sp
ecia

list m
icroscope

 
respo

nding
 to the n

eed
 for very lo

ng w
orking

 
d

istan
ce

 objective
s that ca

n exa
m

in
e m

ore 
com

ple
x sh

ape
 diam

ond
 geo

m
e

tries. T
his is an 

e
xtrem

ely fle
xible instrum

e
nt w

ith
 both incide

nt 
a

nd tra
nsm

itted
 LE

D
 ligh

tin
g th

at can
 be

 used 
to

gether or ind
epe

nde
ntly. T

he
 dou

ble leng
th 

sup
port p

ole allo
w

s too
ling w

ith
 sign

ificant dep
th 

to
 be

 e
xam

ine
d. In

 ad
ditio

n th
e trin

ocular he
ad 

p
ro

vide
s a

 ‘right w
ay roun

d’ tha
t allo

w
s a de

gree
 

o
f m

a
nip

ulation using
 the

 lo
w

er p
ow

er o
bjectives. 

It ca
n b

e supp
lied w

ith
 stand

ard b
righ

t field/da
rk 

field o
bje

ctives w
ith stan

da
rd

 w
orkin

g distances o
r 

w
ith M

itutoyo style extrem
e lon

g w
o

rking d
istan

ce
 

b
righ

t fie
ld

 ob
je

ctive
s. 

LO
N

G
 W

O
R

K
IN

G
 D

ISTA
N

C
E

 O
B

JE
C

T
IV

E
S

O
B

JE
C

T
IV
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W
O

R
K
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G

 D
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N

C
E
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4

5m
m

x10
3

4m
m

x20
3

0.8m
m

x50
2

0.5m
m

x10
0

1
3m

m

T
he

 stage
 area

 ha
s full m

echan
ical adjustm

ent 
w

ith drop d
ow

n
 coaxia

l con
trols a

nd a glass ce
ntre 

p
la

te fo
r the tra

nsm
itted

 ligh
tin

g syste
m

. T
he 

incid
ent light path

 ha
s p

olariser/a
nalyser filters 

w
ith the polariser a

ble to
 be ro

tate
d th

ro
ugh

 36
0 

d
egree

s.
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R
A

D
IU

S
  C

O
N

T
R

O
L

LE
D

 W
A

V
IN

E
S

S

T
he

 m
ea

suring
 system

 ha
s the ability to m

ea
su

re
 R

ad
iu

s tools w
ith

 a ra
nge

 of 1
00m

m
 to 1m

icron, and
 a 

C
o

ntrolled
 W

avin
e

ss to
 0.0

5 m
icrons, th

is is d
ep

end
ant on the o

ptica
l con

fig
uration

 of the system
.

T
he

 ra
dius m

e
asurem

ent is de
fin

ed a
s follow

s:

A
 circle

 is fitted
 throu

gh
 the

 co
nto

ur po
in

ts in the sha
dow

 projectio
n im

a
ge o

f th
e

too
l. 

O
utlie

rs (large d
evia

tio
ns of the cu

ttin
g e

dge
, po

llution) a
re

 no
t taken

 in
to a

ccou
nt to com

pute
 the

 be
st fit 

circle. 
T

he
 co

nto
ur po

in
ts a

re
 extracted

 w
ith sub

-p
ixel accuracy fro

m
 the im

a
ge u

sing
 ad

va
nced im

a
ge processing

 
algo

rithm
s.

A
fter th

e be
st fit circle is fou

nd, the dista
nce (error) from

 each con
tou

r p
oint to th

e
be

st fit circle is co
m

pu
ted

. 

A
fter filte

rin
g

 the
se

 errors, the
 w

aviness (the ro
ot m

ean
 squa

re
 of the e

rro
rs) an

d 
the

 pe
ak valu

e a
re

 ca
lculate

d. 

T
he

 pea
k va

lu
e

 is th
e large

st devia
tio

n o
f a filtered

 co
nto

ur po
int w

ith respe
ct to th

e 
be

st fit circle.

T
he

 so
ftw

a
re

 ca
n a

uto
m

atically de
tect th

e start/e
nd p

oints of the cu
ttin

g e
dge

.

A
lte

rn
ative

ly, th
ese po

in
ts ca

n be
 sele

cted m
an

ually.

A
dditio

nal to
 radius m

e
asurem

ent, the
 top

 ang
le

 ca
n b

e a
utom

atica
lly m

ea
su

red
sim

ultane
ously.
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F
A

C
E

T
 &

 P
O

IN
T

F
o

r facet m
easure

m
en

t the
 too

l is  illum
inated fro

m
 

th
e b

ack.  
T

h
e softw

are e
xtracts th

e contour o
f the

 too
l. 

F
irst the p

oints are co
m

pu
ted

 w
he

re
 the

 slan
tin

g 
slope

s sta
rt/end

. T
h

en the sta
rting

 po
in

ts of th
e

straight side
 of the facet a

re
 de

term
ined

.
T

h
e contour b

etw
e

en these four p
oin

ts is selected. 
W

ith a
n iterative

 line
ar le

ast squa
res algorithm

, the
 

b
est fit for the lin

es is e
stim

a
ted

. La
rg

e local 
d

istortions a
re

 exclud
ed

 from
 the facet e

stim
a

tio
n 

p
ro

ce
ss.

F
o

r p
oint m

easure
m

en
t th

e to
ol is also

 illu
m

inated 
fro

m
 th

e b
ack.

T
h

e softw
are e

xtracts th
e contour o

f the
 too

l. 
F

irst the p
oints are co

m
pu

ted
 along

 the
 stra

ig
ht sid

es. 
T

h
e line

s foun
d a

re
 exten

de
d an

d cross e
ach o

the
r 

th
us fo

rm
in

g th
e to

p an
gle.

T
h

e contour b
etw

e
en these lin

es is selected
. W

ith
 an

 
iterative lin

ear least squ
ares algo

rithm
, th

e be
st fit for 

th
e lin

es is e
stim

a
ted

. La
rg

e local disto
rtion

s are
e

xclude
d from

 the
 facet estim

ation
 process.

O
P

T
IO

N
A

L SO
FT

W
A

R
E

 M
O

D
U

LE
S

G
R

O
O

V
IN

G
 T

O
O

L

G
ro

ovin
g fo

rm
 m

e
asurem

ent is an
 exten

sion of th
e fa

ce
t m

easurem
ent for g

ro
oving

 too
ls.

O
n th

e picture o
n th

e n
ext, th

e fa
ce

t too
l o

utlin
e is sho

w
n w

ith
 a b

la
ck contour.

T
he new

 propo
se

d m
easurem

en
t of the facet w

idth is 
defin

ed a
s follow

s

T
he blu

e lin
e rep

re
se

nts th
e be

st fitted straigh
t line

 of 
the

 facet cu
ttin

g e
dge

,as is in the curren
t

m
e

asurem
e

nt.

T
he re

d lin
es re

presen
t the

 be
st fitted straigh

t line
s o

f 
both sid

es.

T
he w

id
th is define

d as th
e m

axim
um

 dista
nce of any lin

e b
etw

e
en the re

d line
s,

para
llel to th

e b
lu

e line
. T

h
is lin

e is sho
w

n in the p
icture

 as the
 gree

n lin
e.

T
he se

arch
 area

 is 30
0 p

ixel along
 the

 flank starting fro
m

 the top, dow
n

w
ards.

B
e

side
s the m

axim
um

 dista
nce, a

lso the a
ngle of b

oth slope
s (red

 line
s) w

ith a
virtua

l lin
e pe

rpen
dicu

lar to
 the

 gree
n lin

e is m
ea

su
re

d.
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O
P

T
IO

N
A

L SO
FT

W
A

R
E

 M
O

D
U

LE
S

M
E

A
S

U
R

E
M

E
N

T
 D

A
TA

 E
X

P
O

R
T

F
o

r every co
m

plete
d m

easure
m

en
t pe

rform
ed

 by th
e 

system
 a C

S
V

 file can
 be

 gen
erate

d w
h

ich w
ould 

export th
e fo

llow
ing

 data:

R
ad

iu
s p

er 0.2
5 D

e
gree

•
R

ad
iu

s
•

O
pen

ing
 A

ng
le

•
P

e
ak V

a
lu

e
•

To
p A

n
gle

•
W

a
vine

ss

T
h

is da
ta can

 be
 used

 for ge
ne

ra
tin

g your o
w

n 
graph

s or grap
hics.

9

P
A

R
A

B
O

LIC
 A

N
D

 E
LL

IP
T

IC
A

L

P
arabo

lic and
 elliptica

l tools are de
fined

 by: A
 x2

 +
 B

 y2 +
 xy =

 R
2. 

D
e

pen
din

g o
n th

e sig
n o

f A
 a

nd B
, the tool is e

ith
er elliptica

l, parab
olic or h

yp
erbolic. 

T
he

 re
su

lts o
f the

 m
e

asurem
ent are th

e values A
, B

 a
nd R

 (as w
ell a

s the w
avin

ess, in
clude

d
an

gle an
d to

p a
ngle).

A
: value (sm

allest radius)
B

: value (largest radius)
R

atio A
/B

Φ
: rotation ellipse in

im
age com

pared to
centre line 
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F
R

E
E

 F
O

R
M

T
his m

od
ule is for F

ree F
o

rm
 an

d inclu
des th

e m
e

asurem
ent of sym

m
etrical asph

eric shap
es as w

e
ll as 

asym
m

etrical a-sph
eric shap

es.

In
 this ca

se
, the

 m
a

tch
 is n

ot a
gainst a

n explicit know
 m

athem
atica

l curve, b
ut to a

set o
f da

ta p
oints tha

t shou
ld

 be
 fitted a

ccu
ra

tely. 
F

or e
ach da

ta-po
in

t, th
e pe

rpen
dicular d

istan
ce

 of the d
ata

-p
oint to

 the
 conto

ur is d
ete

rm
in

ed a
s the devia

tio
n. 

T
he

 da
ta p

oin
ts have to b

e supp
lied

 to th
e syste

m
 a

s (x,y) 
nu

m
b

ers in a
 no

rm
al text file.

B
ecause these sh

ape
s a

re orientation sen
sitive

, som
e

 
constraints h

ave to
 be put on the p

osition
in

g of the
 too

l (the
 

ap
ex ha

s to be
 the

 high
est po

int in
 the

 im
age

).

Id
eally th

e to
ol sh

ould b
e “jigg

ed” so that pla
cem

e
nt o

f the
 too

l is 
rep

eata
ble an

d a
ccurate o

n
 every m

e
asurem

ent.
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