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R's deepest point

R - R - L

= 200 - 200 - 60

= 9.210 mm

2 2

2

2

22

Example :

To machine the copper electrode
as shown which has an ARCof

using a Two AxisR = 200 mm ES-1

60 60

R=200

=Tool diameter 6mm

Z positive(＋ )direction

Y positive(＋ )direction

X positive(＋ )direction

Because ES-1's XZ/YZ can only machine
an arc which is less than 90 degrees,
it is necessary to divide this
arc machining into two parts.

posit the tool at the ARC starting point

First Part Second Part

Use preset typeR 7Use preset typeR 6

set the Z dial to zero

XZ plane

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

enter into

function
Simpflified R

select work plane

or

Simplified R functionSimplified R function

Easson



2

8

43

6 75

1

Simplified R 8 Rpreset type TYPE 1-8
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For the first part
select preset typeR 6

TYPE = 6( )

select typeR TYPE 1-8( )

Simplified R functionSimplified R function

select preset typeR ( )TYPE 1-8step 2 :

Radius ( ) =R 200 mm

enter Radius ( )R

enter Radius ( )Rstep 3 :

enter Tool diameter ( )TOOL DIA

enter Tool diameter ( )TOOL DIAstep 4 : =Tool diameter 6mm

next step

next step

next step

TOOL DIA

6.000

TOOL DIA

0.000

R

200.000

R

0.000

TYPE 1-8

6

TYPE 1-8

0
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Simplified R functionSimplified R function

enter Maximum Cut ( )MAX CUT

MAX CUT

= 0.3mm

enter Z step increment ( )Z STEP

Z

Z STEP = 0.3 mm

Axis increment per
step machining is fixed

step 5 : enter Z increment per step machining

ES-1 provides two options on the Z increment per step machining. Operator can make their selection on the
smooth R function.

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

Z STEP

Option 2 : Maximum Cut ( )
Under this option, ES-1 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.

MAX CUT

ES-1 will calculate the best
Z step increment so that the
Max. distance between each
machining point approximately
the same.

All simplified R funtion to enter into ARC machining mode
machining parameters
have already entered
into ES-1
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simulate Z axis move one stepdownsimulate Z axis move one stepup

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 )

|The two Axis does not have a Z Axis,
so the uses the

ES-1
ES-1

and to simulate the Z axis movement

Easson

Z STEP

0.000

Z STEP

0.300

MAX CUT

0.000

MAX CUT

0.300
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Move the X axis until display
= 0.000, then the tool is
positioned on the ARC curve

shift leftThe display will
to signify it is not normal
co-ordinate display.

If the axis is positioned outside the curvature, will display " " (Z R ES-1 Z OU LI Z OUT LIMIT )

Z axis simulated height

Z dial turn number

Z dial reading

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

Display data in plane machining modeXZ R

X = 0.000
X = 0.000

Two axis ES-1 - ARC machining modeTwo axis ES-1 - ARC machining mode

During the XZ or YZ plane R machining, it is necessary to carefully position the Z axis to obtain a precise
Z position. As, there is no Z axis in the two axis ES-1, and, in order that the operator can easily guide and
position the Z axis during the ARC machining, the ES-1 uses the unused axis display to display the

and

At the beginning of the ARC machining, the ES-1 will assume the Z axis dial at zero position with the tool

positioned at the starting point of the ARC. Press the and once to simulate Z axis move up or

down for one step - the corresponding Z dail turn number and Z dial reading will display on the unused
axis. The operator must move the Z axis according the dial reading display on this axis, then the correct
Z axis height is reached..

Z dial
turn number Z dial reading.
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If the operator wants to verify if the ES-1's calculation is correct, or wants to
temporarily exit the function cycle ( swap to normal XYZ display ). The procedure is as follows :

Simplified R
R

presently in cycleR
temporarily to normal

XYZ coordinate display
swap temporarily return to

XYZ coordinate display

swap back to R cycle to continue the machining modeR

presently in the temporarily
XYZ coordinate display

swap back to
function cycleR

return to function cycleR

Change increment toZ STEP 0.5 mm=

change the Z STEP

now the incrementZ STEP 0.5 mm=

currently increment =Z STEP 0.3 mm

If fixed option is chosen, the increment can be change anytime during the ARC machiningZ STEP Z STEP

0.3

0.5

Two axis ES-1 - ARC machining modeTwo axis ES-1 - ARC machining mode

0.5

Z STEP

0.3

Z STEP

Easson
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ES-1/1M ORIGINAL PARAMETER RESET FUNCTION
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Some inscrutable cases or improper operations cause the chaos of parameter,

then you need to initialize the parameter to reset the system.

Operational procedure：

( ) Turn off the ES-1/1M.

( ) Power on ES-1/1M once again, when "ES-1" or "ES-6" moving in display

window, please press "8" key then ES-1/1M enters into the RESET function.

１

２

power on the DRO, then DRO

starts the self-test function

when "VER.6" appears in display window, please press " " key.

when some messages are

displayed over, the DRO enters

into the RESET function.
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( ) When enter into the RESET function, ES-1/1M will display３ ：

display "RAM TEST" that

means the RAM is testing

if the RAM function is normal

ES-1/1M can display "RAM OK"

，

display "RESET" that means

the parameter has reset

( ) The reset of parameter has completed then start to enter into the test procedure

of display light.

４

( ) Turn off the DRO after complete the reset, then power on the DRO once again.５
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AXIS KEY

MESSAGE WINDOW

UP/DOWN KEYS

ENTER KEY

MESSAGE WINDOW

During changing the different program version IC or some abnormal voltages and
operations, you need to SETUP the DRO.

Procedure：

1). Turn off the ES-1 or ES-1M.
2). Power on the ES-1 or ES-1M once again, when the message "ES-1" or "ES-6" showing

in the MESSAGE WINDOW, please press the letter E of the Easson logo in the left
bottom of the key panel immediately, then into the SETUP function.

The SETUP procedure is written in a menu mode which enables you to scroll through
the top level options and enter, configure and exit the sub-functions as they arise.

The top level menu headers in order are as follows：

When the DRO displays
some messages over,
it will into the
"SETUP" function.

activates the sleep mode function

forms part of the dial parameters for a milling machine, and
specifies one turn of Z dial travel.

specifies the direction of count for each axis
permits linear error compensation to be input
specifies the signal of the reference point for each axis

enters the Z increment for ARC machining
forms second part of the dial parameters for milling machine,
specifying the direction of the Z axis positioning.
configures the DRO axis number
set up "Z STEP" or "MAX CUT" for Radius (R)

permits toggling between software packages ie MOULD & MILL
returns the DRO settings to the factory preset values
exits the SETUP function to proceed to normal working



- 104 -

Easson ES-1M RR

sin cos tancal

Min

MR

1 2 3

4 5 6

7 8 9

ce

abs
inc

sdm ref 1/2
in

mm

ent

X0

Y0

Z0

X

Y

Z

SETUP

Easson ES-1M RR

sin cos tancal

Min

MR

1 2 3

4 5 6

7 8 9

ce

abs
inc

sdm ref 1/2
in

mm

ent

X0

Y0

Z0

X

Y

Z

SLEEP

Easson ES-1M RR

sin cos tancal

Min

MR

1 2 3

4 5 6

7 8 9

ce

abs
inc

sdm ref 1/2
in

mm

ent

X0

Y0

Z0

X

Y

Z

SLP ON

Easson ES-1M RR

sin cos tancal

Min

MR

1 2 3

4 5 6

7 8 9

ce

abs
inc

sdm ref 1/2
in

mm

ent

X0

Y0

Z0

X

Y

Z

SLP OFF

Easson ES-1M RR

sin cos tancal

Min

MR

1 2 3

4 5 6

7 8 9

ce

abs
inc

sdm ref 1/2
in

mm

ent

X0

Y0

Z0

X

Y

Z

SLEEP

Easson ES-1M RR

sin cos tancal

Min

MR

1 2 3

4 5 6

7 8 9

ce

abs
inc

sdm ref 1/2
in

mm

ent

X0

Y0

Z0

X

Y

Z

DIRECTN

X0 X

Easson ES-1M RR

sin cos tancal

Min

MR

1 2 3

4 5 6

7 8 9

ce

abs
inc

sdm ref 1/2
in

mm

ent

X0

Y0

Z0

X

Y

Z

DIRECTN

Easson ES-1M RR

sin cos tancal

Min

MR

1 2 3

4 5 6

7 8 9

ce

abs
inc

sdm ref 1/2
in

mm

ent

X0

Y0

Z0

X

Y

Z

SEL AXIS

0

0

0

Easson

Press or key to set up a negative direction "1" for X Axis, make a same
procedure for Y Axis.

Press key into the direction setting function, the 0 represents a positive,
1 represents a negative.

4.) Press key to select the "DIRECTN" (counting direction) function. Press
key to return to the last function.

3.) Press key to selsct the "SLEEP" function. Press key to return to the last
function.

Press key into the sleep mode function. Press the DOWN key once and the message
"SLP ON" appears in the MESSAGE WINDOW. Press the DOWN key again, the words "SLP OFF"
appear in the MESSAGE WINDOW then press the ENTER key to make you selecting whether
you want sleep mode activated or not.
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When fitting an EASSON scale always set to 0

Suppliers-Easson, Mitutoyo, Futaba Suppliers-Fagor

REF SIGN = 0 REF SIGN = 1
Normal Voltage = 0V Normal Voltage = 5V
At ref point = 5V At ref point = 0V

Press the UP/DOWN keys until the word "REF SIGH" is shown in the MEASSAGE WINDOW,
Press the ENTER key to access the next menu level. Press the DOWN key once and the
message "SEL AXIS" appears in the MESSAGE WINDOW. Press the individual axis key and
enter a 0 or 1 in accordance with the instructions below. Press the ENTER key to
store the value. Press the UP/DOWN keys to move to the next menu item.
In the market there are many gratings using a 20μm pitch. There are two types of
electronic signal which generate the reference point. The first associates the signal
with a rise in voltage, the second with a drop.

Example 1 Example 2

5.) Press key to make your setting, then press key to select the "LIN COMP"
(linear compensation) function.

Press key into the linear error compensation function, the formula as below：
error value X -(1000/measuring length) = compensation value
(ML) measuring length unit = mm, error unit = μm
Example：

ML=500mm Error = -15μm
-15μ X -(1000/500) = 30μm
the compensation value is 30μm

If set up the linear compensation value of X Axis = 30, through the AXIS key make a
same procedure for Y Axis.

6.) Press key to make youn setting, then press key to select the "REF SIGN"
function.

or
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7.) Press key to make you setting, then press key to select the "Z DIAL"
function.

Press key into the setting function, i.e. your setting value is "2.500mm".

Z DIAL INSTRUCTIONS：
After entering the SETUP mode shown overleaf, push the UP/DOWN keys on the keypad
until the word "Z DIAL" is shown in the MESSAGE WINDOW. Press the ENTER key to access
the next menu level, Press the DOWN key once and the message "0.00" appears in the
Y AXIS WINDOW. Press the individual axis key and enter a number to specify one turn
of the Z DIAL. Press the ENTER key to store the value. Press the UP/DOWN keys to
move to the next menu item.

For a Taiwanese type milling machine the travel is 2.5mm usually.

8.) Press key to selsct the "DIAL INC" (dial increment) function.

Press key into the setting function, i.e. your setting value is "0.020mm".

DIAL INC INSTRUCTIONS：
After entering the SETUP mode shown overleaf, push the UP/DOWN keys on the keypad
until the word "DIAL INC" is shown in the MESSAGE WINDOW. Press the ENTER key to
access the next menu level. Press the DOWN key once and the message "0.000" appears
in the Y AXIS WINDOW. Press the individual Y axis key and enter a value for the
minimum increment for positioning a Z axis. Press the ENTER key to store the value.
Press the UP/DOWN keys to move to the next menu item.

For a Taiwanese knee-type milling machine the minimum increment is 0.02mm.
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9.) Press key to select the "Z MOVE" function.

Press key into the setting function, the message "TAB MOV" is shown in the
MESSAGE WINDOW.

Press key to select the "TOOL MOV" function, then press the ENTER key to make
your selection.

Z MOVE INSTRUCTIONS：
After entering the SETUP mode shown overleaf, push the UP/DOWN keys on the keypad
until the word "Z MOVE" is shown in the MESSAGE WINDOW. Press the ENTER key to access
the next menu level. Press the DOWN key once and the message "TAB MOV" appears in the
MESSAGE WINDOW. Press the DOWN key again and the message "TOOL MOV" appears. You can
toggle between these options until making your choice. Press the ENTER key to accept
the displayed type of your choice. Press the UP/DOWN keys to move to the next menu
item.
The NORMAL setting for the machine is the TAB MOV, indicating that the table moves
during the machining process. Some machines need to have the opposite directional
setting facilitated by the TOOl MOV setting. It facilitates the direction of the
increment in a similar manner to the DIRECTIN command setting described earlier.
As already described the DEFAULT for the Z DIAL, DIAL INC and Z MOV is a normal
Taiwanese kenn-type milling machine. Only in the case of the DRO system being
installed on another different style machine do these parameters need changing.

Press key into the setting function, i.e. your setting axis number is "3".

10.) Press key to selsct the "AXIS NO" function.
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After entering the SETUP mode shown overleaf, push the UP/DOWN keys on the keypad
until the word "AXIS NO" is shown in the MESSAGE WINDOW. Press the ENTER key to
access the next menu level. Press the DOWN key once and the message "2" (for a 2 axis
etc) appears in the Y AXIS WINDOW. Press the individual axis key and enter a number
to specify the axis number. Press the ENTER key to store the information. Press the
UP/DOWN keys to move to the next menu item.

The MOULD software package is fully functional according to the OPERATOR'S MANUAL,
including the SHRINKAGE calculation, which compensate for shrinkage during machining.
The MILL software is fully functional but excludes the SHRINKAGE option.
BASIC option removes all the more complex functions and returns the DRO to a basic
plus the CALCULATOR functions.

Press key to make your setting, then press key or key to select the
"MOULD"、"MILL" or "BASIC" function.

12.) Press key to make your setting, then press key to select the
"DRO TYPE" function.

11.) Press key to select the "R MODE" function.

Press key to make your setting, then press key or key to select the
"Z STEP" or "MAX CUT" function.
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13.) Press key to make your setting, then press key to select the "NORMAL"
function.

Press key into the setting function, the meassage "DEFAULT" is shown in the
MESSAGE WINDOW.

After entering the SETUP mode shown overleaf, push the UP/DOWN keys on the keypad
until the word "NORMAL" is shown in the MEASSAGE WINDOW. Press the ENTER key to
access the next menu level. Press the DOWN key once and the message "DEFAULT" appears
in the MEASSAGE WINDOW. By pressing the ENTER key the software is restored to default
level. Press the UP/DOWN keys to move to the next menu item.

14.) Press key to make your setting, then press key to select the "QUIT"
function.

Press key to make your selection, then the DRO will exit the SETUP function
and return to the "ABS" state.
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By pressing the ENTER key the DRO exits the SETUP program and is ready for machining
operations. If use the error compensation function, you must turn off the DRO then
power on the DRO again, otherwise your compensated value will invalid.




