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Set Display to Zero

Purpose : Setthe Current position for that axis to zero

Example : To set the current X Axis position to zero

0.000
25.000

] 2
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Inch/Metric Display Conversion

Purpose : Switches between inch and metric display

Example 1 : Currently in inch display, to switch to metric display

g
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Example 2 : Currently in metric display, to switch to inch display
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Enter Dimensions

Purpose : Set the Current position for that axis to an entered Dimension
Example : To set the current X Axis position t0 45.800mm

0.000
45.800
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Centre Find

Purpose : Counter provide centre find function by halfing the current display coordinate, so that the zero
Point of the work piece is located at the centre of the work piece.

Example : To set the X Axis zero point at the centre of the work piece.

Step 1: Locate the edge finder at one end of the work piece,then zero the X Axis.

= - =
- o |
N

Step 2: Locate the edge finder at the opposite
end of the work piece.

EDM

| 78.480

Step 3: Then half the display coordinate using centre find function as per follows

|
-

Now the X Axis zero point(0.000) is located right at the X centre of the work piece.




ABS/INC Coordinates display switches

Purpose : Counter provides two sets of basic coordinates display, they are ABS (absolute) and INC
(incremental)displays.

During machining operations, operator can store the work piece datum ( zero position) in ABS
coordinate, then switch to INC coordinate to continue machining operations.

Then the operatoris free to zeroingthe axes or preset any dimensions into any axisinINC
coordinate for any relative position machining. The work piece datum (work piece zero position)
is still keep in ABS coordinate if Counter.

Operator can then switches between ABS (absolute) and INC (incremental)coordinate without

losing the work piece datum(work piece zero position).

Example1: Currently in ABS display coordinate, to switch to INC display coordinate

56.785 42.635
abs |:>
inc
% @

Example 2: Currently in INC display coordinate, to switch to ABS display coordinate

56.785

abs
inc

[

| 42,635
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Built in Calculator

Function : Acalculatoris used most frequently during manual machining process..

The builtin calculator of Counter not only provides normal mathematical calculations
such as add,substract,multiply,division,it also provide useful trigonmetric calculations
that are frequently required during machining process such as SIN, COS, TAN, SQRT
and alsoinv SIN, inv COS, inv TAN, SQUARE...

More than that, the major feature of the built in calculator of Counter is"Result Transfer”
all calculated result from the built in calculator of Counter can be"transferred"on any axis

to posit your tool. After the result transferred on to any axis, the Counter will temporarily
preset the zero position at the calculated value, operator simply move the machine to
axis display=0.000,then the tool is posited at the coordinate of calculated result.

The built-in calculator offers following advantages:

.Operations are same as commerically availiable calculators, easy to use and no need
to learn

.Calculated result can be directly transfered on to any axis, no need to mark down the
Calculated result on the paper, time saving and much less mistake.

.Nounnecessary down time in finding or sharing the calculators whenever you need
one to calculate.

"Result Transfer"key
Press this key to transfer calculated
result on to the axis display, then Counter
will temporily preset the zero at calculated
value, operator just move the machine until
display=0.000, then the calculated position

"Calculator" key
key to enter into calcultor function

isreached.
Calculated Result Display

key to enter AXIS position
into calcultor function, ™~ _

i \\‘ /// -

[ | [ |

[ | [ |

g [ JIx] B { — ] g

| e ferf e} o] | - "Inverse" ke

= [ ] @@@ \E\ o fortrlgonme)t/rlc

| @ = calculations

[ | [ |

= .@D !\ "Clear"or"AC"key

] .n..’ Fe@)TkE-] = as normal calculator

! 4 Calculator keypad

trigonmetric calculations key

Key layout of the builtin calculator




Built in Calculator

Example:

to enterinto
calculator function

=

[

The operations of Counter built-in calculator is same as common available commerical calculator

12.345 (X . ABS

g

78.975 J LY (Y

=+ =S

w][=]=][~

- fx =)=

45.765|(z

i.e Basic mathematics -add; substract: 78+9-11=76

DEHEHDDOE=

‘ Clear-Restart the calculation\

Since Counter do not have AC key-as
per normal calculator, therefore, Counter
use the CE key to act as the AC key

as per normal calculator.

63.81818

86.602540




Built in Calculator

i.e Trigonometric calculation-inverse SIN: SIN'0.5=30°
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Result Transfer
i.e Tomove the tool at the position of X axis coordinate: 105x1.035=108.675

d A q Y
: g : ]
] | | |
: 00000000 :
5 - @ 5 5
] | | ]
T ’ . ’
transfer the calculated result:108.675 X axis zero position is now
onto X axis for tool positioning temporarily preset at X=108.675
H ) to transfer calculated (| A
= = result to X axis = =
; | T 8 - g
] | ] |
] | ] |
] | @ ] |
] | ] B
L » | »

Move the machine to X display=0.000
thenitis at the position of X=108.675

(0,0)

¢

The tool now ia at the position of the calculated result

(X=108.675 in the above example) E]OR

To return back to normal coordinate display to continue
the machining

X 108.675
0.000 )X

108.675
45.655
21.350

I/ORE] I:>

21.350
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199SubDatum Function

( sdm 2 )

Sub Datum 2
( sdm1 )

Sub Datum 1

( sdm 3 )
Sub Datum 3

( ABS )

work piece Datum

( sdm4 )
Sub Datum 4




199 SubDatum Function

Purpose : Most DRO cabinetin the market just provides two set of work coordinates-ABS/INC,however,
itwas found thatin case of a bit more complicated machining or machining a small batch of
repeative parts, justtwo set of work coordinate-ABS/INC is inadquate and not convenience
enough to use.

ABS/INC have following shortfalls:

- In many machining, the work piece machining dimensions are come from more than two datum,
therefore, operator have to switches between ABS and INC to set up the machining datums
times after times. The process is time consuming and easy to make mistakes.

-In case of batch machining of repeative work, operator have to set up and calculate all machining
positions times after times.

Counter provides199 subdatum(sdm)memory to cope with the above shortfalls of ABS/INC,however,
SdM functions is not just simply provides more 199 set of INC coordinate, itis specially designed
to provide much more convenience features to the operator to cope with repeative works. Followings
are the difference between INC and SdM.

1. INC is independent of ABS, it won't follow any change in ABS zero point. However, all sdm coordinate
are relative to ABS coordinate, all SdM position will shift together with the ABS zero position change.

2. All SdM relative distance to ABS can be enter directly into Counter using the keypad. No need of any
calculation.

sdm application in the work piece that have

more that one datums. sdm application on batch machining of repeative

Operator can store all the work subdatums in works

Counter memory as per follows. Because all sdm subdatums(0.000) are relative to
ABS zero, therefore, for any repeative works, the
operator just need to set up the first work piece zero

( sdm 2 ) at ABS and store the machining position in subdatum
SubDatum 2 Zero.
( sdm1 )
( sdm 3 ) SubDatum 1 Foranymore repeative parts, just setup the 2nd,
SubDatum 3 - 3rd.. work piece zero at ABS, then all the machining
- Pt positions will reappear

( sdm4 ) ( sdm3 )
Point 3

. ( ABS )
( sdm4 )

work piece main Datum -

SubDatum 4 Y (sdm1)

Operator than can ~ Point1 Point 2
switches between
the subdatums directly ( ABS )

by pressing key Work Piece Datum(0.000) Press Up/Down

or
key to go to
@ No need to refer back

or

machining points
to ABS coordinate and ( 0.000 | [ sdm 2 ] .
set up the subdatums e e move the machine
from their relative aopacks to display=0.000,

distance from ABS @ then machining

location reached

-10 -



199 SubDatum Function

Application example:

To set up the four subdatum zero(SdM1 to SdM4)as follows, followings two methods can be used

1.Move machine to required subdatum position, then zero SdM display coordinate
2.Direct key in the sdm zero position coordinate(coordinate relative to ABS zero)

( ABS )
Work piece datum ( sdm 2 )
Subdatum 2

( sdm1 )

( sdm3 ) Subdatum 1

Subdatum 3

X (+)

Y (+)

( sdm4 )
Subdatum 4

Method1:Move machine to required subdatum position, then zero SdM display coordinate

Set up the work piece datum in ABS coordinate, then move the machine to required subdatum position,
then zero SdM display coordinate accordingly.

Step 1: Setup the work piece datum in ABS coordinate

Locate the tool at work
piece datum point

Switchto ABS

coordinate display Set this point

i to ZERO i i
X ABS

| | [ |

© sy i © i [ 0‘000‘ < IABS I i

ci=hN | | [l [ |

4 1 ] 0.000 OEEkE |

[

Step 2: Set up the subdatum point1(sdml)

Locate the tool at subdatum
point1(sdm1):
X=50.000,Y=35.000

| 50.000 | | ABS |

(ea)len)fefer]f]
@ooool

EEEEEER
&J
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199 SubDatum Function

Ed Switch to sdm 1 Set this point
coordinate display to ZERO
) LA
- | 0.000
@ @ Sdm 1 set up already

¢

Step 3: Setup the subdatum point2(sdm2)

Locate the tool at subdatum

switch back to point2(sdm2):
ABS coordinate X=50.000,Y=-50.000
display

_
|:> . 50.000]
. 50.000]

Switch to sdm 2 Set this point
coordinate display to ZERO
Eﬂ_
DB S| =} =
@ @ @ Sdm 2 set up already
Step 4: Setup the subdatum point3(sdm3)
switch back to Locate the tool at subdatum

ABS coordinate point3(sdm3):
display X=-50.000,Y=-50.000

o o
2 |:> [ -50.000 | il
50 000

switch to sdm3 Set this point
coordinate display to ZERO

) > [P |=>:>|

q 0.000

sdm 3 set up already

¢

-12-



199 SubDatum Function

Step 5: Setup the subdatum point 4(sdm4)

Locate the tool at subdatum

switch back to point4(sdm4):
ABS coordinate X=-50.000,Y=-35.000 X
display = = =
= i = E ABS E
@ ' i s =
switch to sdm 4 Set this point

coordinate display to ZERO

ﬂ = =
.
@ @ sdm 4 set up already

All the four subdatum points have already been set up

Operator can @ or @ to directly switch to the required subdatum (sdm) coordinate

u

Example

Presently,Counter's XY
display are referenced
to the ABS zero

Switch to ABS
coordinate display

i A
5 -
abs
= | '
[ | [ ]
@ | |
Presently,Counter's XY
display are referenced
to the sdm 1 zero
Switch to next (up)
sdm coordinate display = =
i ° 1

[

-13-



199 SubDatum Function

Presently, Counter's XY
display are referenced
to the sdm 2 zero

switch to next(up)
sdm coordinate display

] ]
[ | [ ]
@ |:> = | 50.000) (X] - | sdm 2 J =
[ | 7] [ |
g SEEe 8
Presently, Counter's XY
display are referenced
to the sdm 1 zero
switch to previous (down)
sdm coordinate display a
[ | [ ]
[ | [ ]
@ |:> = | 50.000 ) [X] - [ sdm 1 J =
i Goos Sl |

In case of many subdatum (sdm)points needed to be set up,operator will find that the method of
direct key in the sdm zero position coordinates (coordinate relative to ABS zero)is meuch
more quicker and less mistake.

Mtheod 2 :Direct key in the sdm zero position coordinate (coordinate relative to ABS zero)

Set up the work piece datum (ZERO)at ABS coordinate, then move the tool located at work piece datum
(ABS zero point ), then directly key in all subdatum point coordinate ( the relative position to ABS zero)

using the keypad.

Step 1:setupthe work piece datumin ABS coordinate

Locate the tool at work
piece datum point

Switch to ABS Set this point

coordinate display i to ZERO i i
x ABS

1 | 0.000 ABS n

[ | [ | X [ ]

|:> ® ) CEEEEE | Xof Yo I:>. EEEED o | B

@ F e | i @ | 0.000 CEEE=" | B

-14 -



199 SubDatum Function

Step 2:setup the subdatum point 1 (sdm 1)

key in the sdm 1 coordinate

a [ Y
swithch to sdm 1 @ [E] | |
coordinate display ) |:> | i

[] @ [ | [ ]
1 | |
(o] = | = I .
@ 1 NOTICE:
+ when enter the sdm coordinate into
@ @ Counter,the displayed coordinate will
@ show negative sign of your entered
coordinate.
. Itis correct because your tool is now
Step 3:set Up the subdatum pOInt 2 (Sdm2) @ located at zero position at ABS coordinate.
If you look from the sdm coordinate,it is
right at the negative value of the sdm
zero position coordinate.
swithch to sdm 2
coordinate display = key in the sdm 2 coordinate
i i A
[] [ | [ |
(=] (2] (emt] | = XGEGEE o e
@ OR ' @ H i
Py (5] (o] o]
Step 4:setup the subdatum point 3 (sdm 3)
swithch to sdm 3
coordinate display A key in the sdm 3 coordinate
[] - -
a = | & (][] : :
i = | 8
- [ | [ ]
@] OR Q:j i |
% (=) (o] ]
Step 5:setup the subdatum point4 (sdm 4)
swithchto sdm 4 key in the sdm 4 coordinate
coordinate display i
[]
[] +
(4] = | = ala ‘ ,
@ OR ! @ = i
B i .

MaB
b h

-15-



199 SubDatum Function

All the four subdatum points have already been ste up

Operator can @ or @ to directly switch to the required subdatum (sdm) coordinate

§

Presently,Counter'sXY
Example display are referenced
to the ABS zero

Switch to ABS
coordinate display

d A
= : |
Inc |:> Rl -50.000 68— [ ABs | W
| FEEE s | B
B EEE | g
Presently,Counter'sXY
display are referenced
to the sdm 1 zero
Switch to next(up)
sdm coordinate display
i '
@ |:> = | 50.000 | [X] [ sdm 1 | =
@ i e | §
Presently,Counter'sXY
display are referenced
tothe sdm 2 zero
Switch to next(up)
sdm coordinate display i .
[ | [ ]
@ |:> E ( 50.000] [X] [smd::ﬁﬂ J E
@ B[ 50000]8 [ FEEEES N
Presently,Counter'sXY
display are referenced
tothe sdm 1 zero
Switch to previous(down)
sdm coordinate display .
g -
@ |:> = | 50.000) X" — [ sdm 1 J =
i -35.000 %@ i

[

-16 -



ref datum memory
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ref datum memory function

Function :

During the daily machining process, it is very common that the machining cannot be

completed within one work shift,and hence the DRO have to be switched off after work,
or power failure happen during the machining process whichisleadingtolostofthe
work piece datum(work piece zero position),the re-establishment of work piece datum

using edge finder or other method is

inevitably induce higher machining inaccuracy because it is not possible to re-establish
the work piece datum exactly at the previous position.

To allow the recovery of work piece datum very accurately and no need to re-establish
the work piece datum using edge finder or other methods, every glass grating scale
have aref pointlocation which is is equipped with ref position to provide datum point
memory function.

The working principal of the ref datum memory function are as follows.

-There are a permanent and fixed mark (position) in the center of every glass grating
scale, normally called ref mark or ref point..

Since this ref point position is permanent and fixed, it will never change or disappear
when the DRO system is switched off. Therefore, we simply need to store the distance
between the ref point and the work piece datum (zero Position)in DRO's memory. Then
in case of the power failure or Counter being switched off, we can recover the work
piece datum (zero position) by presetting the display zero position as the stored
distance from the ref point.

Example : to store the X axis work datum

Operation :

X axis ref mark position
(permanent and fixed)

1 glass grating scale

work piece datum
(zero position)

D —

s

T

I

| Distance between the

i ref point and work piece datum

After power failure, the work

piece datum(zero position)can

be recover by presetting this distance
from the ref mark position

Counter provides one of the most easy to used ref datum memory function

There is no need to store the relative distance between the ref mark and your work
datum zerointo Counter, when ever you alter the zero position of ABS coordinate,
such as by zeroing, center find, coordinate preset or etc..,Counter will automatically
store the relative distance between ABS zero and the ref mark location into Counter's
memory.

In daily operation, operator simply need to find the ref mark position whenever they
switch on the Counter to let Counter know where the ref mark position is, then Counter
will automatically do the work datum storage on its 'own whenever you alterthe ABS
zero position. In case power failure or the Counter switched off, the operator can recover
the work piece datum easily by the RECALL 0 procedure.

-18 -



find the scale's ref mark position (FIND REF)

Function: Because in Counter's ref datum memory function, Counter will automatically store the relative
distance between the ref mark position and the work piece datum (zero position)whenever
the operator alter the ABS zero position ,such as zeroing, center find, coordinate preset
or etc...

Therefore, Counter need to know where the ref mark position in prior to machining operation.
In order to avoid the lost of work piece datum (zero Position) during any accidential or
unexpected events, such as power failure or etc.. It is highly recommend that operator find
the ref mark position using the (FIND REF)function whenever they switch on the Counter

Step 1 : enterintothereffunction, selectthe FUND REF (find refmark)

FIND REF
(find refmark)
o]

enter into ref function (0]

n @

“ |
RECALLDO
(recallwork zero) select the FIND REF
E (find refmark)

Step 2 : select theaxis of whichrefmarkneededtobefound

selectX,Y,orZ axis select X axis

inthisexample

XREF
E> or
@ a select all axis:
X,Y,Zrespectively

Step 3 : move the machine across the centerof the glassgrating scale untildigits
displayincounterstartrun.

move the machine
unticounter's digits

dlsplaystartrun
_

move the machine across
the centre of the grating scale

-19 -



recall the work datum zero (RECALL 0)

Function: after lost of the work piece datum due to power failure or switch off of counter, the work piece
datum can be recover by RECALL 0 function as per following procedures.

Step 1: enterinto the ref function, selectthe RECALL O(recall work piece zero)

FIND REF
_FINDREF .
enterintoref function (find refmark)
fo]
=

W @ O = | =
u @
RECALLO select the RECALLDO
a (recallwork zero) w (recallwork zero)
S

Step 2 : Select the axis of which work datum (zero position)needed to be recovered

select X axis
select X,Y, or Z axis in this example

°f°r
@ or

m select allaxis:
X,Y,Zrespectively

Step 3: move the machine acrossthe center of the glass grating scale until digits display
in Counter startrun, thenthe work piece datumisrecovered

move the machine
untilcounter's digits

display startrun

0.000 X REF ABS

move the machine across
‘ the centerofthegrating scale

-20 -



LHOLE -Tool positioning for Line Holes
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LHOLE -Tool positioning for Line Holes

Function: Counter provides LH OLE function to for the hole drilling along a Line. Operator simply enter
following machining parameters as per the step by step guides that indicated on the Counter's
message display, then the Counter will calculate all the holes position coordinate and temporarily
preset those holes position coordinates to zero(0.000),o0perator move the machine until the display
axes=0.000,then the Line Holes position is reached.

-Line Angle  (LIN ANG)
-Line Distance (LIN DIST)
-No. Of Holes (No.HOLE)

After the above machining parameters
entered into Counter, Counter preset all the
Line Hole positions to 0.000

Operator can press @ or@to select X(+) Angular direction:
; ¥ Positive(+)-Clockwise
% Negative(-)-Counter Clockwise

the Line Hole, and then move the machine
to display =0.000 , then the Line Hole position is reached

Example
Line Angle  (LIN ANG).............. -30 degree (Counter Clockwise)
Line Distance (LIN DIST).............. 80.000mm

No.of Holes (No.HOLE).............. 4

Step 1: Since the LHOLE function start use the current to enter the LHOLE function
tool position as the starting point, therefore,
locate the tool at the First LINE HOLE @

position

to enter the enter the Line Angle (LIN ANG)
LHOLE function

( J [ J
] e 2
Dok | J[LlNANGD ]
2l OREEEE 0
@ delels = ( 0000] @ M EREEE
155 3 ) @

locate the tool at the
first Line Hole position

-22 -



LHOLE -Tool positioning for Line Holes

Step 2: EnterLine Angle (LIN ANG)
Line Angle (LIN ANG)=-30 degree

enter Line Angle (LIN ANG) g
next step
|:> ] |:>

II:>@@ B

Step 3: Enter Line distance(LIN DIST)
Line distance Angle(LIN DIST)=80.00

80.0

enter Line distance (LIN DIST) \/

= ==K oo = —E !

Step 4: Enter No.of Holes (NO.HOLE)
No.of Holes (NO.HOLE)=4

next step

enter No.of Holes (NO.HOLE)

/,/”
,/
]
| |E> glea E>|_

All LHOLE machining parameters @ to enterinto LHOLE drilling mode
already entered into Counter @

Operator can @ or @ to select the Line Hole,then move the machine to
@ display=0.000,then the Line Hole position is reached.

-23-



LHOLE -Tool positioning for Line Holes

) move the machine to display =0.000
Next Line Hole _

P 2
[ | [ ]

@ |:> 1 1
i i

@ HOLE 2=Line Hole no.2

Last line Hole move the machine to display=0.000

r| [ Y

[ ] [ ]

@ 5 5
HOLE 1=Line Hole no.1

Anytime the operator want to check or verify if Counter's LHOLE calculation correct or not, or want to
temporarily exit the LHOLE function cycle (swap to normal XYZ display).Operation are as follows:.

temporarily return to

presently in LHOLE cycle temporarily swap to normal ) h
. . XYZ coordinate display XYZ coordinate display
i A P Y
| ] | ]
H H [E] = i i
| ] | ]
| | @ | 5
Swap back to LHOLE cycle to continue the Line Holes drilling operation
presently in the temporarily Swap back to return to LHOLE function cycle
‘XYZ coordinate display . LHOLE function cycle
i ] i A
| ] | ]
' I E] = ' I
i i @ i 5
After the Line Holes drilling operation completed, to quit from the LHOLE function cycle,
procedure are as follows
return back to normal
Presently in LHOLE function cycle iXYZ coordinate display A
i ] | |
8 g 8 i
] ] = =
@ | |
| |
| ]
- L4

=24 -



INCL -Inclined surface datum tool positioning
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INCL -Inclined surface datum tool positioning

Function: During daily machining process, it is quite common to machine an inclined surface.

If the work piece is small or the accuracy requirement is quite low,operator can simply
work on an incline table or rotary table to machine the inclined work or surface very

easily.

However, when the work piece too big tobe installed onto the an incline table or the
accuracy requirement is high. The only solution is to calculate the machining points
or datuming points using mathematical method. But it is time consuming. Counter

provide easy to use INCL to help the operator for precision inclined surface datuming
and machining.

Application of the INCL function are as follows:

A) XY plane -to accurately datum the

work piece atan inclined angle

Example:

To accurately datum the
work piece at 20 degree on XY plane

X(+)

\Angular Direction
\ Positive (Clockwise)

Y(+) Negative (Counter clockwise)

'; 20 degree

-26 -



INCL -Inclined surface datum tool positioning

Step 1: Install the work piece onto an rotary table at approxiately 20 degree.

20 degree.

Step 2: enterincline angle (INCL ANG)

Incline angle (INCL ANG)=20 degree

enterincline angle(INCL ANG)
h

a d [
8 g 8 i
= ‘ ] IINCLANG ] = © Q = l ] = [lNCLANG ‘ =
2 A
I %@ = @ [E] | -20.000 [El@ | |
Al INCL machining parameters @ to enterinto INCL datuming mode
already entered into Counter @
A) zero the dial indicator on one end of the work piece
zero the Counter = =
[ | [ |
[ 0.000 [ANG-200 |
: E; i 2 e |
B [o000 EOOCEEEN |
@ Since in INCL mode, the Y display
is set according to X *tan (ANG),

therefore, zeroing the X axis also
clear the Y axis.




INCL -Inclined surface datum tool positioning

B) After move the machine to Y axis
display=0.000,then the Y axis
position is accurately posited at
20 degree,operator can fine tune

the work piece incline angle until
the dial indicator at zero

[ 123550/ X1 — [ANG-200 |
X

(el
R —Rdooo0 ™M DEEEED

Y axis zero position will follow the X axis position
atthe angle of ANG (-20 degree in this example)
operator just move the Y axis to display =0.000
itis then at highly accurate 20 degree position.

Since during the incline angle alignment, angular adjustment of any one end of the work piece will affect the
the position on the other end. Therefore, the above angular alignment procedure A)&B)have to be carried
out iteratively until operator satisfy with the angular alignment achieved.

Anytime the operator want to check or verify if Counter's INCL calcuation correct or not, or want to temporarily
exit the INCL function cycle (swap to normal XYZ display ).Operation are as follows:.

temporarily return to

presently in INCL cycle temporarily swap to normal  xyz coordinate display

XYZ coordinate display

[ 0.000 | I;\:i-:io ] E> @ E> | -78.560 | [X] [XYZ ABS |

EE=EA EEEEA
[0.000 | ¥ M EEEEE 2 q

[ 12345] I Eoomols
swap back to INCL cycle to continue the INCL incline angle alignment

presently in the temporarily

) . swap back to
XYZ coordinate display

INCL function cycle presently in INCL cycle
[ -78.560 | [X] [XYZ ABS | E> [E] E> | 0.000 | — [ANG-200 |
— v s @ o @[ g ®
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PCD -Tool positioning for Pitch Circle Diameter
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PCD -Tool positioning for Pitch Circle Diameter

Function: Counter provides PCD function to for the hole drilling along the Pitch Circle Diameter. Operator

simply enter following machining parameters as per the step by step guides thatindicated on
the Counter's message display, then the Counter will calculate all the pitch holes position
coordinate and temporarily preset those holes position coordinates to zero

(0.000),operator move the machine until the display axes=0.000,then the
pitch holes position is reached.

-Centre (CENTRE)
-Diameter (DIA)

-No.of Holes(NO.HOLE)
-Start Angle(ST.ANG)
-End Angle (ENd.ANG)

After the above machining parameters
entered into Counter, Counter preset all the

. p Angular direction:
pitch hole positions to 0.000

X(+) positive (+)-Clockwise
Negative(-)-Counter Clockwise

Operator can press @or@ to select

the pitch hole, and then move the machine

to display=0.000, then the pitch hole position is reached Yt

Example
Centre

Centre Coordinate (CENTRE)........... X=0.000,Y=0.000 X20.000 S5 done
Diameter (DIA)......cccooiiiiiiins 80.000mm , e

Diameter R P
No.of Holes(NO.HOLE).................... 5holes =80.000 / a | o
Start Angle(ST.ANG).............c...ceee. 30 degree(clockwise)
End Angle(END.ANG)...................... 300 degree(clockwise)

V1 End Angle
=300 degree

step1: Setup the work piece datum(work piece zero) to enter the PCD function

( |® I
[ 9™ oookE 0.000 ICENTRE ]
e . |:>
. Jo @& 0.000 ] ] l s =
3 3 ) ll
@ enter the CENTRE coordinate
set up work piece datum
to enter the
Step2: Enter Centre Coordinate (CENTRE) PCD function

enter centre coordinate(CENTRE)

Centre Coordinate (CENTRE):X=0.000,Y=0.000

next step

l

= (9]

[ oooo) ¥ B GEIEEE

0.000 | (X [CENTRE
= |

)@ © e

0.000] [X] & [ CENTRE ] I E>

EEEED

[
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PCD -Tool positioning for Pitch Circle Diameter

Step 3: Enter Diameter (DIA)

Diameter (DIA)=80mm

Diameter
80mm

enter Diameter (DIA)

— = [ oo
0.000 @ BODDO E:

No.of Holes (NO.HOLE)=5

next step

Step 4: Enter No.of Holes (NO.HOLE)

enter No.of Holes (NO.HOLE)

II%@ =>Im|=>@

Start Angle (ST.ANG)=30 degree

next step

Step 5: Enter the Start Angle (ST.ANG)

enter Start Angle (ST.ANG)

== =>%@.=> =l = © @

Step 6: Enter the End Angle (END.ANG)

next step

End Angle (END.ANG)=300 degree

enter End Angle (End .ANG)

L] ENd. ANG E>
0.000

next step

ENd ANG | ©
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PCD -Tool positioning for Pitch Circle Diameter

All PCD machining parameters@ to enterinto PCD drilling mode already entered into Counter

Operator can @ or to select the pitch hole, then move the machine to
@ display=0.000,then the pitch hole position is reached.

move the machine to display=0.000
Next pitch hole

@ |::> | 0000 |

0.000
@ HOLE 2=picth hole no.2
Last Pitch hole move the machine to display=0.000
@ |:>
@ HOLE 1=picth hole no.1

Any time the operator want to check or verify if Counter' sPCD calculation correct or not, or want to
temporarily exit the PCD function cycle(swap to normal XYZ display).Operation are as follows:.

: temporarily return to
. temporarily swap to normal ) .
presently in PCD cycle XYZ coordinate display XYZ coordinate display

ote = [E] = oo
0.000 q

swap back to PCD cycle to continue the PCD hole drilling

12.345

presently in the temporarily

r 4 swap back to
XYZ coordinate display

PCD function cycle return to PCD function cycle

After the PCD hole drilling operation completed, to quit from the PCD function cycle, procedure are as
follows

0.000

return back to normal
presently in PCD function cycle XYZ coordinate display

oo = =

45.765

78.975
0.000 q
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tool positioning for ARC machining

.
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tool positioning for ARC machining

Function: During daily machining, it is quite frequently to machining a round corner or arc surface,especially

in mould making.

Of course, if the arc surfaces is complicated or quite a number of round corners have to be machined,
or very precise arc or round corners needed to be machined, then CNC milling machine should
be used.

But there is still a lot of the cases that only very simple arc surface or only one or two round corners
needed to be machined. The precision of those arc or round corners machining are not demanding
at all (especially in mould making).If we do not have a CNC machine in house,itis then more
cost effective and time saving to carry out those relatively simple arc or round corners machining
on your manual milling machine in house rather than sub-contract those CNC machining to
an external sub-contractor.

In the past, many mould makers made their tool positioning calculations for ARC machining with
a scientific calculator. But the process is time consuming and easily make mistake.

Counter features with a very easy to use tool positioning function for ARC machining which enable
mould makers to machine simple ARC in shortest possible time. But before you make your
decision to use the ARC function or to have your work piece to be machined in a CNC machine,
Please bearin mind that ARC function only cost effective and time saving under following
conditions

1) One off job
2) Only simple ARC surface or round corners to be machined.

ARC functions groups

In Counter, the ARC function group consists of two functions as follows

R function _ Simplified R function
[ [ q Y
8 i 8 i
= \ R l = = ( Jx l =
|—ciE|| = D
= e 8 cacoctl ] NN
o oo | g 2222
= EEPEE FEEER | = = EEEER PeEEE | =
¢ v g y
R function provides maximum flexibility in ARC machining Since Counter's ARC function is aimed to machine only simple
the ARC sector to be machined is defined by the coordinates ARC orround corners, to make the operation really very simply
of: to operator, Counter preset the eight type of most frequently
1) ARC centre; 2) ARC Radius; 3) ARC start point used ARC machining process into the Counter.
4) ARC end point
Advantage: Advantage:
-Very flexible, R function can machine virtually all -Very easy to use, operator don't even need to calculate the
kind of ARC, even the intersected ARCs. ARC parameters, just positthe tool at the start point, and
then can start the ARC machining right away.
Limitation: Limitation:
-Relatively a bit complicated to operate, operator -Restricted to eight type of preset ARC only, cannot machine
need to calculate and enter the coordinates of ARC more complicated ARC such as intersected ARCs.

centre, start point and end point into counter.
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R function

Understanding Coordinate System:

For those operator whom don't have experience in CNC programming, or the first time user of Counter's
R functions, they may find that it is difficult to understand what is coordinate.

The coordinate is a pair of number which specify a position.

When using Counter's R function, it is necessary to enter the coordinates of ARC center, start point, end
point and etc. to let Counter know the geomtery of the ARC to be machined.

During installation, normally our service engineer will set the display direction same the the dial of the
machine. For a Taiwanese made knee type machine, because the lead screw dial direction are as follows,
the Counter display directions are also be normally set as follows.

X (+ positive direction)

Y (+ positive direction)

--NOTICE--

Coordinate have
signs to specify its'
relative location
from zero.

Z (+ positive direction)

Coordinate Example

Coordinate is a pairof unmber which specify the distance from the datum point ( zero position ), the
number can be either be positive or negative depends on the relatively direction from the zero position

X (+ positive direction)

datum point 50
(zero position
(0.0) - A Coordinate :(+30,+20
Z (+ positive direction) oordinate :(+30, )
20
L J
4
0 A B Coordinate :(+50,+40)
L J
B
Example 1:
50
30
A Coordinate :(+30,-40)
o/
A . .
B Coordinate :(+50,-20)
40 b
20 B
Please notice that the Y coordinate
is negative because it located at
datum point . the negative direction from the
(zero position) Example 2: zero position
(0.0)
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R function

X (+ positive direction)

Y (+ positive direction)

Z (+ positive direction)

Example 3:

Example 4:

Start point (20.0) Start point(-20.0) (zgrg) point&Centre

zero position (0.0)
N | v
20 /

- End point (40.20) End point (0.20)

20 20

Centre (20.20)
Work plane :

The R function of Counter allows operator to machine R in XY,XZ&YZ plane as per following picture
shows. Even for 2 axis DRO, Counter can calculate all the ARC machining positions on XZ&YZ work

planes. Therefore, it is necessary to select the work plane required as one of the machining parameters
entered into the Counter during in R function data entry.

Y (+positive direWX (+positive direction)

Z (+positive direction)

XY plane R
YZ plane R

YZ work plane
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R function

Following parameters needed to enter into Counter for ARC machining:

1. Select work plane -XY,XZ or YZ plane R XY plane R

YZplane R

N
XZ work plan€ YZ work plane

2. R's Centre (CENTRE)
| < Tool Diameter

3. R's Radius (R) (TOOL DIA)

4. R's start point (ST.PT.) R's Start point
(ST.PT.) /
5. R'send pont (End PT.)

6. Tool Diameter (TOOL DIA)

R's End point
R's Centre (End PT.)
(CEN TRE)
7. Select Tool radius compensation
(R+TOOL) or (R-TOOI) (R+TOOL) (R+TOOL)
XZ/YZ
plane R
XY
plane R
8. Machining step Increment
XY plane R XZ/ YZplane R
For XY plane R,Max,distance For XZ/YZ plane R,under normal condition.| For XZ/YZ plane R,under smooth R
between interploated points is to | the Z step increment is fixed and to be option selected.Counter will caculate
be specified as the machining specified as the machining step increment.| the Z step increment so that the Max.

distance between each machining

step increment. : !
point approximately

J J the same.
- —— ZSTEP= -
MAX CcuT= fixed increment per step MAX cuT=
max.distance max.distance
between interpolated between interpolated
points. points.
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R function

Example :
. . . X (+ positive direction)
To machine an XZ plane R using 2 Axis Couter
Following machining parameters have to enter Y (+ positive direction) ,
into Counter: Tool Diameter =6mm

Z (+ positive direction) % re

1. Select XZ plane R (S.R-X2Z)

Start point(0.0) Zstep=0.3mm

2. tre (XZ CENTR)........... X=20. ,Z2=20. S A

Centre (XZC ) 0.000 0.000 et (0.) —
3.Radius (R) .....cooovviiiinininn. 20.000 -

- 200002+ R
4.Start point (XZ ST.PT)........ X=20.000,Z=0.000 JUA! End point (40,20)
5. End point (XZENDP)........ X=40.000,Z=20.000
% Centre (20,20)

6. Tool diameter (TOOL DIA) ...6.000mm

7. Tool Compensation - (R+TOOL) Actual ARC Radius=R+Tool Radius
8. Zincrement per step machining (Z STEP) ..... 0.3mm

Operation Example

Posit the tool at the start point of the ARC

Set the Z axis
" dial to Zero (0.000)

=

Step 1: select work plane :XZ plane R(S.R-XZ)

XY plane R

enterinto R function

select work plane
[ @ g | ) @ = @ @

( izBanooco))
nEODCLS
2 eeEaE
z B ]

=
ERFEE AR

YZ plane R

X [sR-yz |

EEEED
= 8
manool
MERnancoc)

B
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R function

Step 2: enter the Centre's coordinate (XZ CENTR)

centre coordinate (XZ CENTR ):X=20.000,Z=20.000

%

enter centre's coordinate (XZ CENTR) / next step
+,, I ——

T eI S S My
(Y){z) () (Cem ]

[

since two axis counter do not have Z axis
use Y axis to enter Z coordinate

Step 3: enter the Radius (R)

Radius (R)=20mm

%

R
enter Radius (R) ‘/

& next Step

L R Bt B
[

Step 4: enter the Start point's coordinate (XZ ST.PT)

start point's coordinate (XZ ST.PT):X=20.000,Z=0.000

enter Start point's coordinate (XZ ST.PT) / next step

+,, RN Y
XZ STPT E> E> 0.000 XZ STPT @

0.000 20.000

(2] (]
[E] Since two axis Counter do not have Z axis

@ use Y axis to enter Z coordinate
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R function

Step 5: enter the end point's coordinate (XZ end p)
end points' coordinate (XZ End P ):X=40.000,2=20.000

%

erlter End point's coordlnate:XZ End P) +/ i \ next step
[ | [ ] [ | [
i = = | i @
i 8 i i
| i

XJ(4)(e]
@ [E] —— since two axis Counter do not have z axis

b use Y axis to enter Z coordinate

[

%‘ K Tool Diameter =6mm
Step 6: enter the tool diameter(tool dia)

enter Tool diameter (TOOL DIA) /\ ) . nextstep
f i 8 i
| | — | = ! 1 (9]
i i E] g i b
Step 7: select tool compensation direction
(R+TOOL)
A
i
[ |
= select (R+TOOL)
i next step

THEEE N
(R-TOOL) @

\%
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R function

Step 8: enter Zincrement per step machining

Counter provides two options on the Zincrement per step machining. Operator can enter their
selection on the smooth R function.

Option 1:Fixed Z step (Z STEP)
Under this option, the Z increment per step machining is fixed, since the ARC's curvature is vary

with their Z position, operator have to use their experience to select different Z STEP increment
during the ARC machining to get optimal and fastest machining

enter Z step increment(Z STER) § | ZAxis ‘“Cr?me”.t per
~__step machining is fixed
| JB _(zsTEP | E> ZSTER=0.3mm | | [zsTEP ]

Sayey

0.000 Donook [ os0|® E}EE@@
Option 2: Maximum Cut(MAX CUT)

Under this option, Counter will calculate the best possible Z increment per step machining

according to the curvature of ARC, to make the interpolated point approximately equal to the
MAX CUT entered.

Counter will calculate the best
Z step increment so that the
Max. Distance between each

‘ machining point approximately

! the same.
enter Maximum Cut (MAX CUT) -\( }

| i [MAXCUT ] I E>

EEEED
[ oo0] Enoeok

MAX CUT
=0.3mm [ JRRER vaxcuT )

EEEED
[ os00] B @

All R funtion machining parameters to enter into ARC machining mode
have already entered into Counter b

Since two Axis Counter do not have Z Axis, @and @ to simiulate the z axis movement
therefore, Counter use the

@ —— Simulate Z axis move up one step @ Simulate Z axis move down one step

before the start of ARC machining, planese make sure the tool is posited at the ARC starting
point and Z axis dial is set to zero (0.000)
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two axis Counter machining mode

During the XZ or YZ plane R machining, itis necessary to accurately posit the Z axis to obtain a precise
Z position. However, there is no Z axis in the two axis Counter. Therefore, in order to guide the operator easily
posit the Z axis during the ARC machining. Counter use the unused axis display to display the Z dial turn
number and Z dial reading to guide the operator posit the Z axis.

At the beginning of the ARC machining, the Counter will start and assume the Z axis dial at zero position with the
too posited at the starting point of the ARC.then press the @ and @ once to simulate Z axis move up or

down the Z axis for one step, the corresponding Z dail turn number and Z dial reading will display on the
Unused axis Operator just need to move the Z axis according the dial reading display on this axis, then
the correct Z axis heightis reached.

Move the X axis until display =0.000,
then the toolis posited on the ARC curve

X =0.000

The display will shift left to signify
itis not normal coordinate display

Z axis simulated height

\Z v
Z 0.000

. [llenfefen][ 7]
Z dial turn number ERRED
nennoks

T OnoEss
move the Z axis Z dial reading ElEC]
according to the dial (][re] (] oml(es] [TRIERI(AIR]
settings displayed
onY axis

[

Display data in XZ plane R machining mode

If the Z axis is posited outside the R curvature, Counter will display "ZOULI"(Z OUT LIMIT)
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R function

Anytime the operator want to check or verify if Counter"s R calculation correct or not, or want to temporarily
exitthe R function cycle (swap to normal XYZ display).Operation are as follows:.

temporarily return to

temporarily swap to normal Y !
XYZ coordinate display
d

tlyinR I
presently in® cycie XYZ coordinate display

I h A
z 0w |:> E] |:> XYZ-ABS
q

swap back to R cycle to continue the R machining mode

Presently in the temporarily
XYZ coordinate dis swap back to

P . Y R function cycle g Y
[ | [ | [ |
i R E] = i T |
[ | [ | [ | [ |
| | B[ 0.00 |

[

If fixed Z STEP option choosed, the Z STEP increment can be change anytime during the ARC machining

currently Z STEP increment =0.3mm

changethe ZSTEP

= Ll
@

T O
T Y

now the Z STEP increment =0.5mm
Change ZSTEP increment to =0.5mm

SR =
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Simplifiied R function




Simplified R function

Function : Since the R function of Counter is designed to machine simple ARC, in fact, after concluded from
our years of experience in DRO, we have found that over 95% of the case, our customer just
use the Counter to machine very very simple ARC. But they found that the parameters entry of
R function is quite complicated to them.

Therefore, Counter provides a very easy to use R function to enable operator machine simple
Rin avery short time.

In majority of the case, only eight type of ARC used to be machine. The Counter hence builtin
those 8 type of R, operator just select the type of R they needed to machine, input the Radius,
tool compensation and increment per machining step. Then they can start the ARC machining
right away.

Simplified R 8 preset R type TYPE 1-8
hl | 2 | _ _
‘ Using Ball Nose slot drill

to machine XZ/YZ plane R

Using 4 Flute End Mill
to machine XZ/YZ plane R L. Simplified R 8 preset R type TYPE 1-8
| 2 | ‘

:
’,

please notice that when using
flat end end mill to machine R,
as we are actually using the sharp "5 |
corner for cutting therfore the @
TOOL DIA must be setto 0.000

Simplified R 8 preset R type TYPE 1-8
1 | 4 Using two Flute (SLOT DRILL)
f X for XY plane R
[ 5| | 8 |
R ;




Simplified R function

The operation procedures of Simplified R are as follows

it the tool at the AR tarti int
posit the tool at the C starting poin set the Z dial to zero

= - / enter into Simplified R function

| \@\

| |8 M
= = | p—
]G

)
[

Following parameters needed to enter into Counter for ARC machining:

1. Select work plane-XY,XZ or YZ plane R

XY plane R\

a8

hSimplified R 8 preset R type TYPE1-8
[ 2] E | 4]
PR e N
2. Selectthe Rtype (RTYPE)-Type 1to 8 R/ B M
| 5| | 6 | ‘ 8 |
3. Radius (R) & M W /

TOOL DIA > <
4. Tool diameter (TOOL DIA)

5. machining step Increment

XY plane R XYI/YZ plane R

For XZ/YZ plane R, under smooth R

option selected.Counter will calculate

the Z step increment so that the Max.

distance between each machining
point approximately
the same.

For XY plane R,Max. Distance For XZ/YZ plane R,under normal condition,
between interploated points is to | the Z step increment is fixed and to be

be specified as the machining specified as the machining step increment.
step increment.

N zsTee- Y/ MAX CUT=

Fixed increment per step max. distance
MAX CUT= 7 X
max. distance be?ween interpolated
between interpolated points
points
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Simplified R function

Example :

To machine the copper electrode

as shown which have an ARC of
R=200mm usinga Two Axis ﬁ
Counter

X X (+positive direction)
Tool diameter =6mm

Y (+positive direction)

Z (+positive direction)

kﬁf“’ﬁxﬂéf\s—g\—%

Operation procedures

Because Counter's XZ/YZ can only machine
an arc which is less than 90 degrees,therefore,
itis necessary to divide this arc machining
into twoparts.

]

i

First Part Second Part
Use Preset R type 2 Use Preset Rtype 3

posit the tool at the ARC starting point
(surface of the work piece centre in this case)

— set the z dial to zero

Step 1: select work plane : XZ plane R (S.R-XZ)

XY plane R

enterinto
simpflified R
function XZplane R

@ select work plane

( JB 5L J

[ |0 @ el 2

@ FEEEES
TGl
EFFEE FeED

| N

Y
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Simplified R function

Step 2: select preset Rtype (TYPE 1-8)

Simplified R 8 preset Rtype TYPE 1-8

A

For the first pat select N~ w W j
preset R type 2

(TYPE=2) ﬁ

Select R type (TYPE 1-8)

§ _ _TYPE 1-8 E ¢>

= next step

= (]
g

Step 3 :enter Radius (R)

Radius (R)=200mm

enter Radius(R)
a Y a»  next step
0.000 200000

E]@E]E]

Step 4 : enter Tool diameter (TOOL DIA)

%‘ % Tool diameter =6mm

{
enterTooIdiameter(TOOL DIA) (st
a i % nextstep

TOOL DIA © TOOL DIA @
- . -

]]
4
I

6.000 Q
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Simplified R function

Step 5: enter zincrement per step machining

Counter provides two options on the zincrement per step machining. Operator can enter their
selection on the smooth R function.

Option 1: Fixed Z step (Z STEP)
Under this option, the Z increment per step machining is fixed since the ARc's curvature
is vary with their Z position, operator have to use their experience to select different
Z STEP increment during the ARC machining to get optimal and fastest machining

Z Axis increment per
step machining is fixed ﬁ
enter Z step increment (Z STEP)

Z STEP=0.3mm
—
| & [ZEE.P.. ‘ E> E> | &3 [ZSTEP ]
oo )@ [ R (=]

[ o0300]M I SnnEald

Option 2: Maximum Cut (MAX CUT)
Under this option, Counter will calculate the best possible Zincrement per step machining according to
the curvature of ARC, to make the interpolated point approximately equal to the MAX CUT entered.

MAX CUT
Counter will calculate the best =0.3mm
Z step increment so that the

Max. distance between each |
machining point approximately ;
the same

enter Maximum Cut(MAX CUT) \

| JIE [MAx cutT ] I E>

[=)=]5]
[ own @ Biemee

| 1E] = [MAX cuT |

===
el @

All simplified R funtion @ to enter into ARC machining mode
machining parameters

have already entered

into Counter @

Since two Axis Counter do not have Z Axis,therefore, _ :
Counter use the @ and @ to simiulate the Z axis movement
@ — simulate Z axis move up one step @ — simulate Z axis move down one step

before the start of ARC machining, please make sure the tool is posited at the ARC starting
point and z axis dial is set to zero(0.000)
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two axis Counter-ARC machining mode

During the XZ or YZ plane R machining, itis necessary to accurately posit the Z axis to obtain a precise
Z position. However, there is no Z axis in the two axis Counter. Therefore, in order to guide the operator easily
posit the Z axis during the ARC machining. Counter use the unused axis display to display the Z dial turn
number and Z dial reading to guide the operator posit the Z axis.

At the beginning of the ARC machining, the Counter will start and assume the Z axis dial at zero position with the
too posited at the starting point of the ARC .then press the @and@ once to simulate Z axis move up or
down the Z axis for one step, the corresponding Z dail turn number and Z dial reading will display on the

unused axis. Operator just need to move the Z axis according the dial reading display on this axis, then
the correct Z axis heightis reached.

Move the X axis until display
=0.000,then the tool is
posited on the ARC curve

The display will shift left
to signify itis not normal
coordinate display

Z axis simulated height

v

v
0.000 Z -203.00
Z 20300

Z dial turn number 0 0.00 @
DEoDok

T EEEEE

aonEEs

Z dial reading

el NR]

move the z axis
according to the dial
settings displayed on
Y axis

Display data in XZ plane R machining mode

If the Z axis is posited outside the R curvature, Counter will display "Z OU LI"(Z OUT LIMIT)
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two axis Counter-ARC machining mode

Anytime the operator want to check or verify if Counter's Simplified R calculation correct or not, or want to
temporarily exit the R function cycle (swap to normal XYZ display ).Operation are as follows:

temporarily return to

resentlvin R cvcle temporarily swap to normal t .
.P y y R XYZ coordinate display ‘XYZ coordinate display R
[ | [ | [ | |
i — (o] = | i
Bl ox _ b i 1
Swap back to R cycle to continue the R machining mode
presently in the temporarily swap back to _
XYZ coordinate display R function cycle return to R function cycle
i i 0] g i
i - = z o]
[ | [ | [ | |
L B B 0.0 |

[

If fixed Z STEP option choosed, the Z STEP increment can be change anytime during the ARC machining

currently Z STEP increment=0.3mm

i }  cChangethezsTEP 4 A
[ ] | [ | [ |
i [ I N — i
[ ] [ | [ |
i i i 5
[ ] |

| 4

now the Z STEP increment =0.5mm 0.5
Change Z STEP increment to=0.5mm i

D& = | o A

f I

I z SETP

|

-51 -



Shrinkage Calculation

L

A
\ 4

L X 1.005

A
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Shrinkage calculation

function : Because plastic material shrinks during cooling after the
plastic injection process, therefore, when making a mould
for plastic injection, the dimensions of the mould cavity v
have to be expanded or reduced according to a"shrink
factor", i.e. for normal ABS material, the "shrink factor" is
1.005.

Normally, the mould maker has to calculate all the reduced
or expanded dimensions prior to the actual machining,
marking down the dimensions on the drawing. The pitfalls
of this method areas follows: T

\ 4

. . . L X 1.005
1) Itis a very time consuming process <

\ 4

2) Because there are a lot of calculations, it is inevitable
that some calculation mistakes,or incomplete calculation
( some calculations are omitted by mistake ) occurs.
There is also no easy method of verifying the calculated
dimensions and it is too easy to make mistakes,
subjecting the operator to heavy psychological pressure.

3) Mould work has to be correct first time, bearing in mind
the cost of the product.

ES-10 provides practical "SHRINKAGE CALCULATION" function to help the mould makers
calculate the shrinkage and verify the calculated expanded/ reduced dimension.

Operation procedure

1. Entering the "SHRINK FACTOR"

All the shrinkage dimensions are actually the multiples or divisions of a shrinkage factor, the shrinkage
factors change for different plastic material. Before machining the operator must enter the shrink factor
into the ES-10

Example : For material ( ABS plastic ), the shrink factor is 1.005.

| 123.450) [ ABS |

|
22.500 e g\%\ | 1.005 | ¥ 7
@ a)[5)6)[x][#] 4
+](=](=] [—] 1
120.345 [ [2] : i : i =

( JBJ | SHRINK |

el @
SeE @

SR

o)~][@)[=

AoR oK T =]
Elel Fe@RR) : ElEE @R
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Shrinkage calculation

2. Shrinkage Calculations

ES-10 provides a very easy-to-use shrinkage function, and allows the operator to easily calculate the expanded
or reduced dimensions.

It is normally used in a case where incomplete shrinkage calculation have been made, ie some dimensions
have been forgotten to be marked onto the drawing. Using the ES-10 during the machining process, the operator
can calculate the shrinkage dimensions directly with the readout. ES-10 also provides an easy method of
verifying the calculated dimension marked on the drawings.

ES-10 uses for expand calculation E] for shrink calculation

Example : To calculate the expanded dimension of 27mm
27mm expand = 27 x 1.005 = 27.135

Calculation result will display in the

message window
*
» HECE »
@
Example : To calculate the shrinked dimension of 27mm 27mm shrink = 27 / 1.005 = 26.866

Calculation result will display in the
message window

-
- 26.866
@

. . The current position of X axis is 123.45, therefore,
Example : To calculate the expanded dimension of 123.45 mm expands = 123.45 x 1.005 = 124.067

current X axis dimension Calculation result will display in the message

window
X + X 124.067
@

o

-54 -



Shrinkage calculation

3. Shrinkage Compensation
When the operator is familiar with the shrinkage function of ES-10, instead of calculating all the shrink dimensions
and marking them onto the drawing, the operator can use the shrinkage compensation features of the ES-10
which actually expand or reduce all display dimension acccording to the multiples of the shrink factor, thereby,
the need to calculate all the working dimensions one by one.

If the operator still insists that they have more confidence by calculating all shrink dimensions prior to the
actual machining process and marking them on the drawing, the ES-10 shrinkage compensation function
can still be used to provide a very efficient way of verifying the operator's calculated dimensions, marked
on the drawing by using the "Expand" and "Shrink" toggle-function to switch between real-dimension display
and shrinkage-compensated-dimension display.

ES-10 uses

for expand calculation

Example : To compensate by "Expand", so that the
actual dimensions are the expanded
dimension of the ES-10's display
dimensions.

l

100.000 | [ ABS

J

100.000

N

) D

ool
EHEFEFE FE@RR

5)(x

“ 5]

8
5
28
0

+=)

Real Dimension

Expand
toggle key

» [ =

&

E] for shrink calculation

Because the display dimension has compensated

by the shrink factor, in order to remind

operator that ES-10 is currently in shrink compensation
mode to avoid operation mistake, ES-10 will display

1. flashing display of "+ SHRINK"
2. get a beep sound for every 10 SEC.
3. disable all functions and function keys

[ 99.500 | HRINK |

[+
cal

99.500 7

7

i

=

Z
[ osoollEl N
ElEEE FE@RR

Sl
e

EEO

S
B
5
2
[

o][o][e
+

Compensated dimensions :

The actual dimension are now X 1.005

Example : To compensate by "Shrink", so that
the actual dimensions are the shrinked
dimension of the ES-10's display
dimensions.

l

100.000 ABS
) l

)

100.000 o

@

][]

JHER

)]

100.000 T

2

][

1

8
5
2)[3)[+
0

[]

)]

FEBAR

Real Dimension

Expand
toggle key

»( »

&

of the displayed dimensions

100.500 - SHRINK
l l \ l

100.500 |0 %) e e ) 2

oo )
[

N0

)

100.500 | [2] o 5H]

ERnaE) @@

Compensated dimensions :

The actual dimension are now / 1.005
of the displayed dimensions
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Shrinkage calculation

When the ES-10is in shrink compensation mode, if the

operator wants to return to normal real dimension display. Press | ce| or [ ent ]
Currently in "shrink" normal real dimension
compensation mode display

return to normal display

100.500
100.500 » | ce » 100.000
/

K 100.000

Currently in "shrink" normal real dimension
compensation mode display
return to normal display
‘ »
@
4
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Example : To drill the following holes in the plastic injection mould

Because the plastic material shrinks when it cools
down after the plastic injection process, the
dimensions of the holes in the mould have to be

28 }
,, expanded according to the shrink factor.

2 Normally, the operator has to calculate all the

fffff s e Y N expanded dimensions prior to the machining,
20 but with ES-10, the operator can use ES-10's "shrink
7 7 compensation” function which actually expands
the display dimension by the shrink factor, enabling,
the operator to drill directly according to the dimensions
20 specified in tjhe drawing, obviating the need to calculate
the reduced dimensions one by one.

40

Operation procedure

1. Entering the "SHRINK FACTOR"

i.e : For plastic material (ABS ), it's shrink factor is 1.005.

— SHRINK

123.450

: EJE]@E]EJ =

Because the display dimension has compensated
by the shrink factor, in order to remind
operator that ES-10 is currently in shrink compensation

2. Set the ES-10 to “Expand Compensation" mode to avoid operation mistake, ES-10 will display

1. flashing display of "+ SHRINK"
2. get a beep sound for every 10 SEC.
3. disable all functions and function keys

100.000
100.000

» () »

b

100.000

Expand
toggle ke
99 y | |

Compensated dimensions :

The actual dimension are now X 1.005
of the displayed dimensions

Real Dimension

Operator can drill the holes as above in
this mode without the need of calculation
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Shrinkage calculation

When the ES-10 is in shrink compensation mode, if the

operator wants to return to normal real dimension display. press [ce | or [ ent ]
Currently in "shrink" normal real dimension
compensation mode display

= = return to normal display = =

| | | |

| ] | ]

B[ 100.500] ] ] ]

] ] » | ce » ] ]

i i i i

| ] | ]

| ] ’ | ]

| ’ @ | ’

Compensated dimensions : Real Dimension

The actual dimension are now X 1.005
of the displayed dimensions
After verifying and need further machining in shrink compensated mode

i ] i ]
= = Expand = =
| | toggle key | |
i i i i
| ] | ]
| ] | ]
| ] | ]
| 14 | 14

Real Dimension Compensated dimensions :

The actual dimension are now X 1.005
of the displayed dimensions

Operator can drill the holes as above in
this mode without the need of calculation
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SETUP

ent
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Parameters Setup Procedure

A) Parameters Reset

Each ES-10is configured as it leaves the factory, however, all parameters memory are backup by the
internal battery which can only last 30 days after power switched off. Therefore, if the ES-10 have been
power off for more than 30 days, the ES-10 parameters might have to reset or reconfigured. Followings
are the parameter reset procedure for ES-10.

Operating Procedure :

1) Switch off the ES-10

2) Switch on the ES-10, after switching on with the software version "VER. **" showing in the MESSAGE
window, press the number "8" key to enter the parameters reset function.

ES-10proceeds a self
test on electronics
circuit after switching

on

=

S O

A
i
| 88888.888] X [VER.BMA J,‘l\ .

[ sss88.888] @ | Software Version
nooookl |
55505 005]E e
EEEEE FEEER =
[ ]

With the software version number displayed on the message window, for example "VER. 8M B"
press to enter into the reset function

(

] = [ VER. 8MA ]

EEEEA
v

I+--V

y

3) After entered into the reset function, ES-10 will proceed a "RAM TEST" to test all RAM memory, and
also reset all RAM memory to 0. Finally resume all factory default settings.

(

] [RAMTEST |

(

EEEEA
] GooCok

ES-10displays "RAM TEST"

means RAM test is in progress

¢

( JiE = [RESET

J

EEEED
BoOcoL

(

JB — [RAM OK

J

(

EEEED
] Boocol)

RAM memory tested OK.

ES-10 displays "RESET" means all parameters
have been resumed tofactory default settings

ES-10displays "RAM OK" means

4) Reset completed, the ES-10 will proceed LED display test until switched off.

88888.888

88838.888 83888.888
{ J | J

7

al

88888.888) (2]

e 2

12

)

B O

BB
EEHE EEAR

S O

I O O O R

=

Reset completed and ES-10 enters into a endless LED test to let operator know
if there is any missing segment in LEDs, you can switched off the ES-10 if you
found no missing segment in the display LEDs.
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B) Parameters Setup

EachES-10is configured as it leaves the factory, however, in order to enable each ES-10to be
individually set up for particular machine and application, following SETUP procedure is used

The SETUP procedure is written in a menu mode which enable you to scroll through the top
level options and enter, configure and exit the sub-functions as they arise. Press the "UP" or
"DOWN" keys to scroll through the menus selections.

The top level menu headers in order are as follows:

DIRECTN

LIN COMP

Z DIAL

DIAL INC

R MODE

QUIT

specifies the direction of count for each axis

permits linear error compensation to be input

Z axis movement of the milling machine per Z axis Dial turn

This parameter is used only for two axis ES-10 which allows the two axis ES-10 to simulate
the Z axis movement for ARC machining function. This parameter is no use at all in three
axis ES-10 or when ARC function is not in used.

Z axis dial increment of the milling machine.

This parameter is used only for two axis ES-10 which allows the two axis ES-10 to simulate
the Z axis movement for ARC machining function. This parameter is no use at all in three
axis ES-10 or when ARC function is not in used.

specifies the Z axis interpolation method during the ARC function,ES-10 have "MAX CUT"
and "Z STEP" for choices. If the user choose "MAX CUT", the ARC function calculation
will interpolated the ARC in fixed cutting distance for smooth ARC machining. If user
choose "Z STEP", the R function calculation will interpolated the ARC in fixed Z axis
increment for easier and quicker ARC machining.

This parameter is used only for two axis ES-10 which allows the two axis ES-10 to simulate

the Z axis movement for ARC machining function. This parameter is no use at all in three
axis ES-10 or when ARC function is not in used.

exit the SETUP function.
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Followings are the control keys that are used in the SETUP function.

Axis selection keys

function message

parameters display window

display window

Function selection keys

Paremters value
entry key

Operating Procedure of SETUP function :

To enter into the SETUP procedure, after switching on with software version showing in the MESSAGE
window, press the "ent" key to enter into the SETUP function.

1) Switch off the ES-10

2) Switch on the ES-10, after switching on with the software version "VER. **" showing in the MESSA
GE window, press the number "ent" key to enter the parameters reset function.

[ser e
@ ES-10 displays "SET UP" means

ES-10 have entered into the
SETUP function..

88888.888 VER. 8MA

g

2) Press or key to select next function in the menu, the next function after the SETUP
is "DIRECTN" which specifies the direction of count for each axis.

i @ i 5

ES-10displays "DIRECTN" means
ES-10is currently in count direction
count entry function.
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Press to select the "DIRECTN" entry function

‘ [DIRECTN |

The "0' represents a positive, 1 represents a negative. Press the "ent" key to make your selection.

‘ ] SEL AXIS
9 E:}
L9

The count direction is
represented by "0" or "1"
in the axis display window.

= (2]

For example, if you want to make a change in the count direction of X axis, procedure is as follows.

Press or M to select the X axis, if current is "0", the count direction will be toggled to "1,
same procedure applied to Y and Z axis.

[0 (DIRECTN ] L 1]
L 0] or E> L o E>
9 )

[

The X axis direction have
been changed to "1" (negative).

then press to exit from the "DIRECTN" entry function to return to the top level menu.

[ ]
':> ] g ':>
- @

3) Press or key to select next function in the menu, the next function after the
"DIRECTN" is "LIN COMP" which specifies the linear compensation for each axis.

DIRECTN ‘ LIN COMP |

le=gltd
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Press to select the "LIN COMP" entry function

‘ [LINCOMP ]

The linear compensation value is specified in PPM [ P(arts) P(er) M(illion) ], method of calculation for PPM
are as follows.

‘ ) ENTR.PPM
0 E:)
)

The Linear Compensation
value is displayed on the
ES-10.

(2]

1. Measure the error using a step gauge or other device (e.g. gauge block) of an accuracy level on grade
higher than the measuring step. If you are measuring on a 5um scale, the accuracy level of your
measurement standard should be one grade higher ideally, such as 1um resolution or etc.

2. The error must be recorded in microns (um)
(‘e.g- we record an error of 19um over a length of 500mm )

3. Project the error over the 1 meter length ( 1000mm)
(e.g. in the above example, if measurement is 1 meter - 1000mm, the error will be
19um X ( 1000/500 ) = 38 um )

4. Find the direction of error, if the DRO display longer than the step gauge, out compensation value is
negative and vice versa.

5. The PPM value is micron error extrapolated over a meter , The M(illion) referred to in calculation is

the 1 million microns to the meter.
(‘e.g. in our above example the entry would be 38 )

In the above example, the error measurement is in X axis, the DRO display shorter than the step guage,
therefore, the compensation value in PPM is +38. To entry this parameter into ES-10 procedures are as
follows

) I

then press to exit from the "LIN COMP" entry function to return to the top level menu.

ENTR.PPM

| -
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4) Press or key to select next function in the menu, the next function after the "LIN COMP™
is "Z DIAL" which specifies Z axis movement of the milling machine per Z axis Dial turn.

LIN COMP

= =

[

The Z Dial is the Z axis movement pre Dial turn. e.g. The Z movement per dial turn is 2.5 mm.

<

o}

N O
I
N O
L

Press to select the "Z DIAL" entry function

¢

= (2]
¢

The Z movement per Dial
turn is displayed on the
ES-10.

Z DIAL

'
=]
O
=
g
J
!

=

then press to exit from the "Z DIAL" entry function to return to the top level menu.

=>

I

T O
L

4
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5) Press or key to select next function in the menu, the next function after the "Z DIAL"
is "DIAL INC" which specifies Z axis dial increment of the milling.

DIAL INC

= =

[

The DIAL INC is the increment step of the Z axis dial of milling machine. e.g. The DIAL INC is 0.02mm.

<

N O
]

Press to select the "DIAL INC" entry function

DIALINC DIALINC

¢

= (2]
¢

The DIAL increment is
displayed on the ES-10.

DIALINC

DIALINC

[)(J{o][2](ent] =

then press to exit from the "DIAL INC" entry function to return to the top level menu.

=>

DIAL INC

I

4
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6) Press or key to select next function in the menu, the next function after the "DIAL INC"
is "R MODE" which specifies the Z axis interpolation method during the ARC function.

DIAL INC

[

The ARC function of the ES-10 have two method of interpolation, they are "Z STEP" and "MAX CUT"
as per follows.

<

Z STEP
Z STEP mode,
f the Z axis interpolate
\r in a fixed Z axis

Y increment, it is easier

—— and quicker for ARC
machining, however,
the machined work
piece is not smooth.

MAX CUT mode,
the Z axis interpolation
MAX CUT in fixed machine length,

it is more time consuming,

but the work piece is smoother
Press "ent" to enter into the R MODE select, then press "up" or "down" key to select the "Z STEP" or "MAX CUT"
interpolation method. press the "ent" key to confirm the selection (e.g. To select the "Z STEP" in the example
listed below)

MAX CUT

MAX CUT

select the "Z STEP"

> [l -

[




Parameters Setup Procedure

then press to exit from the "R MODE" entry function to return to the top level menu.

ZSTEP

= (2]
g
g

74) Press or key to select next function in the menu, the next function after the "R MODE"
is "QUIT" exits the SETUP function to proceed to normal working.

I

ta
b

press to quit from the SETUP function.

Please notice that the ES-10 must be
switched off after quit from the setup
function, otherwise, the new parameters
@ setting will not effected.

-68 -



