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Respected user:
The digital readout 1is a kind of displaying and locating device for
machine tools. Please read the safety attention before operating .

Please read the explanations before using the manual.
@ The manual is suit for some explanations about the DRO series digital
readouts. It includes:
DS-DRO-2M Digital readouts used for milling machine of multi—function 2
coordinates.
DS-DRO-2G Digital readouts used for grinding machine of general function 2
coordinates.
DS-DRO-2L. Digital readouts used for lathe of general function 2 coordinates.
DS-DRO-3M Digital readouts used for milling machine of multi—function 3
coordinates.
DS-DRO-3E Digital readouts used for electric spark machine tool of general
function 3 coordinates.
@ The chapter 1 is mainly some explanations about the panels and keys of
DRO Series digital readouts.

@ Please read the following safety items carefully,which is about your safe.
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Safety attention

®Do not use the device in an atmosphere charged with flammable gases because
it does not have an explosion—proof structure.

®Please turn off the power if the device has not been used for a long time.

@ To prevent the electric shock or fire, the device should not be moist or
splashed with cool liquid directly.

®Try to unplug the power plug in rainy or thunderstorm weather.

®Do not open the device shell or connected or unplug the plug of grating
scale before turning off the power.

®FEnsure the digital readout is connected to the ground.

®1f smog or peculiar smell scatters from the digital readouts, please unplug
the power plug immediately. If continue using the device, it may result in
fire or electric shock. Contact the agent; do not repair it by yourself.

@ 1f the device has not been used for a long time, the lithium charged bat-—
tery which is used to save data inside the readouts will be damaged. Please
contact our company agents to change the battery when it does not save
data.

@ 1f the connecting wire of grating scale and digital readouts is broken off
or the surface is damaged, it will cause the error of inspecting data. So
user should be careful.

Operating principle

The optical scale displayer of our company belongs to high technology prod—

uct integrated with the photoelectric techniques, precision mechanism tech-—

niques, micro—electric analog techniques and computer processing techniques
and so on. If the user has not been professionally trained should not repair
the system alone. The block diagram of operating principle is as follows:

Fix_ the JCX series ) Counting ) Digital readouts
grating scale to the| Optical scale Pulse of Send into ~ [count number

machine tool, move generates digital readouts " |after receiving
scale. counting pulse

position




Processing Display
——> [ the counting | ———3 |the size of
value position

Dimensions for installation

% 308

194

273

NOTE: (OClamp the power cord and signal cord to avoid tripping person.
@Height of installation is absolute 1350mm height of operator.
Specifications of Digital Readouts

1) Input power voltage: AC 100V~240V; 50 HZ/60 HZ

2) Power consumption: T—-14VA
Fuse: F 2A/250V

3) Operating temperature: 0'C~45C

4) Storage temperature: —30C~70°C

5) Relative humidity: <90% (20+5C)

6) Weight: =~2.Tkg

7) Dimensions: 308X 194X80 (Unit: mm)

8) Number of axes displayed: 2 coordinates, 3coordinates

9) Display:7 bits display with sign (2 or 8 axis) and information window
outputs 8 bit “>K” sign.

10) Frequency doubling: 4X

11)Scale Signal: TTL square wave or EIA-422-A wave or~1Vpp sine wave.

12)Frequency of input signal: <100kHz

13)Resolution of length: 10pm. 5Spm. lpm. 0.5um .

14)Keyboard: contact key slightly.

15)Grating scale:Pitch is 0.02mm or O.0lmm, supply voltage is +Bv. Output
signals are two TTL square waves which are phase—shifted by 90 degree (with

zeroing signal). Current is 50mA .



Environment for operation

Don’t clamp signal cable and the machine power cable in one duct Signal cable

Ground wire

Ground wire

Remove paint or rust completely before connecting the ground wire

@ The ambient temperature should be in the range from 0C to 45°C.Avoid
exposuring to direct sunlight or hot air currents.

® Lecave distance from devices of high voltage, large current and strong
magnetism, and keep the signal cable of the grating scale away from the
power cord.

®Avoid metal cutting ,water and oil .Pay attention to dust and humidity pro-—
tection. The device should not be fixed to greater shock or insecure work-—
tables.

cutting oil

machine oil

Switchboard

Packing List
1, DRO digital readout one set.

2, Power and ground wire one piece.
3. Operating manual one copy.

4, Traversing arm groups one set.
b, Protecting glue case one piece.

6+ Certificate one copy.
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Chapter 1 Introduction
1.1 Front Panel
DRO-2M

Calculator Clear 200SDM Switch Inch/Metric Switch Radical Sign

Window
Axis Zero NC/ABS Switch . . . Cosine func-
Message-window  Inverse trigonometric tion/Asymptotic
process cavity

Sine function/
Process bevel

Tool compen-
sating  key/
trigonometric

Item Selection

Axis Selegtion |5 1—+|6

Enter

Operation

ual mark key

ARC PCD /i 2ecimal Point Number Key

Blank k .
— Central Find RI Find +/-Sign

DR0O-2G

INC/ABS Switch Message-window  Inch/Metric Switch

Window Axis Selection Axis Zero Number Key
\ 200SDM Switch
A IESINE
Yo

Decimal Point

N
N

Y
g

=g
w
T="1—1l
e

N1V

—

2]

-}

=
—

|t ]| | 0
ERIEE (=D PP
DS-DRO 26 b {SI/FTJ xe || 4 ]| ¥ [ BT conmt pina
K1 Find Digital Filter / Blank Key Enter

Item Selection
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DRO-2L

Axis Zero
Window

§§ Axis selection

Inch/Metric Switch

Message-window

INC/ABS Switch

+ \\ %) | +
— = ] ot ]| | it
* ) o5 e
| | | s
)] % ] ] o | e
DS-DRO 2L x| [ 2ot 4 [ ¥ ][ e

200SDM Switch

Measuring conicity

(DRO 2LP Send key )

Transfer allocate tool base

Input tool base

DRO-3M
Calculator Inch/Metric Switch 200SDM Switch Inverse trigo-
Window ] nometric
—NAxis Selection Axis Zero Message-window Inch/Metric Switch Cos
osine
function/
\ Asymptotic.
process cavity
{ \ } Sine function/
Process bevel
SEL] \
{ \ } "BTNG sow | |™ Operation
0 Tool
[SEL] \ 23] compensating
key/
{ | } E’ 8[ M3 trigonometric
(SEL] ’b’ @ Radical Sign
] Sninundili: -l
‘d M) - |
Item Selection
DS-DRO 3M v Ent
Enter
Equal mark k
BHL och Clear +/-Sign qual mark key
ARC Number Key

Central Find

RI Find

Decimal Point



DRO-3E
Central Find
Window Axis Zero Axis Selection Message-window Number Key
IN
\ |
SEx \ D 1P
. 1 2 3 ecimal Point
hA a4
see }% d
PrY R
- v I
DS-DRO 3E Tl e 2 7|4 (O
Enter
Inch/Metric Switch 5 00SDM Switch EDM .
INC/ABS Switch
RI Find PCD




1.2 Description of Key Function

KEY MARK KEY NAME FUNCTION
1 Axis Selection Select axis to operate
2 Axis Zero Clear the display value of designated axis to zero
3 arc Trigonometric Function Inverse trigonometric
4 ABS/INC Switch Toggle between ABS/INC coordinate
5 200 SDM Switch Second data memory
6 m Inch/Metric Switch Toggle display unit between metric and inch
7 @ @ Item Selection Stroll up or down to select
8 Calculator Enter/quit calculator state.
9 Clear Cancel incorrect operation
10 Radical Sign Square root or square
11 E) @ Add, ]p)lzc;:r];eil‘s;&i\/lultl— Operate adding, decreasing, multiplying, dividing
12 @ ...... @ Number Key Enter number
13 @ Decimal Point Enter decimal point
14 +/-Sign Enter +/-Sign
15 @ Equality Sign Make calculating result
16 BHL Process holes displayed equally on a circle
17 [ ARC Simple R cutting function
18 PBC Process holes displayed equally on a line
19 o Slope/sin Process a slope/
20 Asymptotic process Process cavity on workpiece (is cosine function key)
z inner cavity key
21 e Tool compensating key Preset tool diareadouts (Is the tang function key)
22 RI Find Automatically find zero function
25 Central Find Halve a display value of a axis
26 Enter Confirm operation
27 SIFT Digital filter Digital filter
28 EDM EDM output function
29 Measuring conicity Measuring conicity function.
30 @ Input tool base Input tool base to readouts.
31 Transfer allocate tool Transfer allocate tool base




1. 3 Back Panel

Fuse seat

Signal import
Power switch & P

EDM import/232 import

Power socket

1.4 Interface

1) DB9 Connector Pin TTL wave |EIA-422-A wave | ~1vpp
- — 1 - A- A-
O O 2 ov ov ov
}D o 5 C{ 3 - B- B-
_1f \\5_ 4 Earth Wire Earth Wire Earth Wire
5 - R- R-
6 A+ A+ A+
7 +5V +5V +5V
8 B+ B+ B+
9 R+ R+ R+
2) EDM OUT Connector
PIN Color Signal
1 Green NC
2 Red COM
3 Green/Yellow NO
C
B 3 PIN Color Signal
B
2 Red COM
O O
3 Green NC
}D O OO G{
7 - 6 | Green/Yellow NO
) RCH
2) 232 Signal Connector PIN Color Signal
- o 2 Red sink
©o 3 Green RTS
}D o OO G{
4 T 5 Green/Yellow | Ground
17 s wire
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1.5 Coordinate System
1) To less experienced operators, recognize the coordinate system
acquire accurate and efficient operation when using the device.

z
Y

xyplane ; NOTE : Positive direction of axis is
t— set as the figure (moving of tool
E y 7\ relative to the worktable)
{ d'f’
- YZ plane
2) For a workpiece as figure , the value of each point position is
the figure when point O is the origin of coordinate.
= T 32 ; A: (32, 28)
|~ B: (42, 18)
: G A C: (-32, 28)
| . (-
8o 5 B D: (-42,18)
: ]r - x E: (_42’ _18)
o] 0((0, 0)
—t e 8 F. (-32, -28
¥ G: (429 _18)
F H
H: (32, -28)

In any plane of XY« XZ and YZ, the starting angle and ending angle
arc are calculated by anticlockwise direction.

From A to B 0° ——90°

Y AB arc

B|90° ~
45° E BC arc
180° Age
C X
\Jaao
CD arc

DA arc

From B to A 90° —-0°

From C to D 180° —270°

From D to C 270° —180°
From A to D 360° —270°

From D to A 270° —360°

BE arc

ANANAN
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From E to B 45° ——90°

From B to E 90° —45°

to

as

of

From B to C 90° —-180°

From C to B 180° —90°



Chapter 2 Basic operation (For:DRO-2M. DRO-2G
DRO-2L. DRO-3M. DRO-3E)

2.1 Start, self-checking RERERRNEE IRy S EE
1) Power on BEEERREID

2)
3)

.
S EEEEEEE2

Resolution

Booo
|

Instrument self-check.

Enter working state. ‘
NOTE: The 2 axes have X,Y axis only, _
Z is only for 3 axes. The lathe ‘MDU’U‘
shows “DR0-2L” . grinding machine ‘ ‘ ‘H‘U‘U‘D‘
shows “DR0-2G” . milling machine shows “DRO-2M” or “DRO-3M” . spark ma-
chine shows “DRO-3E” .

AFEL ]

Screen display

2.2 System Settings

1)

2)

3)

4)

5)

6)

In the course of self-checking, pressE] in three seconds to enter sys—

tem setting. ‘ ‘ ‘ ‘ ‘ ‘ ‘ E H H F\ﬁ‘j‘ﬂ/\/‘

Set resolution of X as figure

The number is:

Number Key 9 1 2 5 0

Resolution (um) | . 5 1 2 5 10

press [@Next step T 5@V FESL
Set resolution of Y, like X.

Press Press Next step

Set resolution of Z, like X.

Press ‘Press Next step \ ] \ \ \ ‘ ‘ /\’ H‘ Hﬂ’IW\j‘ ‘ ‘

Set counting direction of X.

Press @ is positive count.

Press is negative count.

Press [m] Press (7] Next step (TTTTT] m’ V1 1A |

Set counting direction of Y, like X

Press r) Press [ Next step (110 ® (e IR

Set counting direction of Z, like X

Press Press E] to quit the system setting.
(NOTE: Set counting direction of Z is only suit for 3 axes)

12



2.3 Zeroing

IEER S
X axis displays as an example. ‘ ‘

|
Xo
2) Press ‘ ‘ \U-\U\U\U\ (X
2.4 Presetting A B C

1) As figure:Adjust position of part after —ea— -G} {9‘
processing hole A. To process point B.

2) Align the lathe tool with hole A.

1) The axis can be zeroed at any point, take ‘

3) Select X, press 12
20
4) Press 54 (If incorrect value is input, ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Press to cancel and input again.) ‘ ‘ ‘ ‘ ‘ ‘ ‘m
B Press (11 \zmmw )
6) Move the machine table until “12” is displayed‘ ‘ ‘ ‘ ‘ ‘ ‘m
in the window. Now it is position of point B. L.U Ol) Xe
2.5 Absolute/Incremental/200 groups user 5
coordinate display way 'G}Ia E
Press @ or to change between R N l.éaé $’
“Absolute” and “Incremental” . "l M\rA
-] 45
1) Tool point to M, zeroing at absolute state. 75
Pr (] or
cosltori®) 11 0000 B FES 1]
11 0000
LT Islooo ] AEs] ] ]
2) Move the machine table onto A ‘ ‘ ‘ W‘E‘UW‘U‘.
3) Move the machine table onto B ‘ ‘ ‘ W—/‘E‘D‘U‘M.H ‘WM 5‘ ‘ ‘ ‘ ‘
[ [H0000) )
[T Iooo & TN T 1T
¥ Fesseior ] =2 1] Do00®
Yo
z =1 /5000 @ TN 11
5) Move the machine table onto C ‘ ‘ ‘ ‘ ‘mﬂww
(LT oiooi0) (e[ TV T 1T ]
6) Move the machine table onto D ‘ ‘ ‘ ‘ \E‘U\U\m
7) Return to absolute state by ‘ ‘ ‘ H‘E‘U‘UW‘.H ‘F‘[yg‘ ‘ ‘ ‘ ‘
pressing L[ H500I0 ()
8) Move the machine table onto E ‘ ‘ ‘ ‘mﬂmmm.u ‘HWE‘ ‘ ‘ ‘ ‘
[ [ Booon

13



NOTE: Zeroing in absolute/incremental state is separated. When the window
displays “ABS” ,it is absolute coordinate display way. The “INC”
indicates incremental coordinate display way. We can also switch among
absolute/incremental /200 groups user coordinate by pressing@ or
The circle figure is as follows:

_ m [
(AEG [ [l — M T T T <= [EIM [ T[]
@) 1®
(&)
CIEIM 12100 —=  ceveresenne — [ 5IM 11
m ¢

Press to enter 200 groups user coordinate directly.

AA5 — 5IM | NO\—— 50M | 510

Enter the 50th user
Press number:

coordinate.
—> (4 —>p7
2.6 Mid-point Calculation &6
As figure, we need to find the center of two
points. Move the tool by arrow direction, 150
determine central position after contacting |
two sides. !

1) Press /)—/{-/4 _____ L _
2) Press

Xo
3) Move the machine table until “0” is / 5 Eﬂ D D .
displayed in X window, now it is the ‘7 EDDD
center. U D D@
A B
2.7 Toggle Display Unit Between mm And inch _$ $
Press to change between “mm” and
“inch” . -
1
1) The former is metric, now change it into inch. 22"
2) Press |

3) Move the machine table until B
4) Process B

RRREEEEEY
00000 Xy
5) Press [% 20000 X
| 551880 X
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2.8 Linear Compensation Settings
The linear error compensating is to rectify the system error of grating
measuring system.

Rectifying coefficient S=(L-L’ ) / (L/1000)mm / m

L Measured length, unit is: mm
L' —Display value, unit is: mm
S —Rectifying coefficient. mm/m, “+” indicates increasing, “="

indicates decreasing.

Compensating range : —1.500mm /m — 1.500mm / m
Example:The actual measured length of machine table is 1000, the
display value is 999. 98.

S: (1000-999.98) / (1000 / 1000)=0. 02mm / m
1) Press to select axis.
2) Press [

n

ElN D.D/E’D
3) Input rectifying coefficient by pressing Coefficient used last time

\ @**ﬁ* 5[ 000 &)
Press BV

NOTE: In absolute and incremental coordinates, wuser can input the
coefficient of linear error.

2.9 Outage memory
In the course of machining, if the power is off , the digital readout will

save the working state of outage automatically. (Including working
way ,display data and rectify coefficient) .Reopen the readout, it will
return to working state of outage and memory the value of outage and con—
tinue working.
2.10 Sleeping switch(DRO-3E digital readout does not have the function)

In the course of machining, if turn off the rear switch, the processing
data will not be disappeared. Because the DRO digital readout has the
memory outage. If the machine tool is moved after the power of the digital
readout being cut off, when open the instrument again, the display may not
identical with the real result. Operator can use the function in rest time

to avoid the happening of  this case.

In not ABS state, pressingl® can close all display, pressing(#]can
open all displays when working again. After closing display, the digital
display device will reflect the state after moving machine tool. After
opening the display, the working state displaying is the actual state.

NOTE:The sleep switch is not real in closing state. If turn off the
power, it is impossible to use sleep switch. For DRO-3M. DRO-3E, when us—
ing the functions of arc R and distributing arc, user can use the sleep—
ing function. Press any key to quit. (Besides the\ and [{] and the
function key.)

15



Chapter 3 Smooth arc R function(FOR:DRO-2M. DRO-3M)

In machining mould, it usually has the case of machining arc. For single and
simple arcs, it will waste time and money for using numerically—controlled
machine tool. DRO readouts provide advanced function of calculating smooth
arc R. The function is used to machine arc .(@Operator can input all
parameters defined in information window. It is very convenient. @It can
calculate optimum accroding to the maximum cutting value “MAX CUT” of
inputting. Operator can control the smooth of arc R.

Firstly ,set the counting direction of grating

scale as the following:
(1) X is positive count when worktable moves *
left; o
(2) Y is positive count when worktable moves ¥
behind;
(3) Z is positive count when worktable moves -
down.

3.1 Steps of calculating arc R
As figure (@) (b) (c), mount workpiece and tool setting. Then zero each

axis. Press ([¥f] to enter calculating arc R 1" Central axis
1. Select smooth R function (SMOOTH) by pressin@ Ev "
2, Select the machine plane XY, XZ or YZ. A ‘
(ARC-XY) (a)
(ARC-XZ)
(ARC-YZ) &
3. Input central position of arc : (CT POS) oA
The central position of arc is the position of center of 0\\E
arc relative to the center of tool. (b)

As figure (a) machining arc of XY plane, the point 0O
of central arc is relative position of central axis.

C

As figure (b). It is the position that \
the point 0 of central arc corresponds (c)
to point B of tool when using flat
bottom milling tool. MAX CUT
Machine plane<<::: As figure (c). It indicates the position
XY, YZ of point 0 of central arc corresponds

to point C of tool when using arc

milling tool. (d)

4. Input arc radius (RADIUS).

5. Input diameter of tool (TL DIA): For machining arcs of XZ and Y planes,
note that:as fig (b) ,the function point of tool is point B as using
flat bottom milling tool. The diameter of tool has no influence to ma-
chine. Please input diameter of tool (TL DIA=0).

6. Input maximum cutting value (MAX CUT).

Now, the cutting value of each tool is the same. as figure (d).

7. Input the starting angle of arc (ST ANG).

16



The position of first tool ,as fig (b), if machine the arc from point E
to point F, the starting angle is 0° ,if from point F to point E,
starting angle is 90° .

8. Input ending angle (ED ANG)
The position of last tool ,as fig (b), if machine the arc from point E
to point F, the ending angle is 90° .Otherwise, from point F to E, the
ending angle is 0°

9, Select machining methods ( inner or outer arc).
As fig (b) is machining method of inner arc.
As fig (c) is machining method of outer arc.

10, Move machine tool to the point to be processed and process the arc one
by one point,
11, Press Gggho return normal display state,

3.2 Example for DRO-2M

1) Tool setting, zeroing, press

[¥¥ to enter the R arc function.

2) Select smooth R arc function: ‘ ‘ MEVTVW%”ZWE‘
Press [:] ‘ ‘ \'Wfﬂ[NMNY‘V¥
L SMOOTIH

Press [eNT] to confirm.

| [ARIC-1XTY]

3) Select machining plane:

|
Press @ or @ ‘ ‘//W\j[‘ \X\E\ ‘
| MIRLCH-1Y (2] ]

|

If tool setting is as fig (b)

4) Select XY plane:
Press to confirm. ‘ ‘//‘W[‘" ‘/\\/‘Y‘
5) Input central position of arc: H ‘EWT‘ VijLS‘
If tool setting is as fig (a) ] HEE\E‘U‘MH ICirl 1POE |
Press (164 (&) [ 1712500 69
24 (JE4 (=) ERRNEE [ NN ETEE
Press (1) [ [ 1/125/00) @
Press ._’._’. _’E]_’._’.

Y] >Ed—>Ca> (- e —>[=>f]
Press @
6) Input arc radius: ‘ ‘ ‘ ‘/ D‘UW‘U ’ W’V/HM-LT‘UB’ ‘
Press —V@—V ‘ ‘ ‘ ‘ ‘ ‘ ‘
Press @ - W v _,_T.ﬂ

o5 [

7 £
(a) (b)
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7) Input tool diameter:

i L[]
Press —> ‘ ‘ ‘
Press

8) Input maximum cutting value:
Press (g—»pr] T Wooo) & [ Muix] 00T
e &

9) Input starting angle:
Press @—»‘ ‘
Press

10) Input ending angle:

ooon X[ JEmT AN
Pross Ed—sig-> ] @;{E
Press

5,000 X[ [TIL] [TIA] ]
| [ ]

loo0) X[ 5] 4ING] ]
[ 1]

11)Determine the processing way of arc: ‘ Vp‘// ”MH”U ‘

Press @ or ‘ V?\//Mﬂ\“\ﬂu ‘

Select out , P . . -
ST R (T T T T RATHTIC
Press (]

12) Display the position of first point: 9510000 ’ ‘/\/‘ k‘\//‘ ‘ ‘ W‘
If tool setting is as fig (a), It /E.\E\U\D

shows:
If tool setting is as fig (b), It U‘D‘U‘D ’ ‘/\\/‘k’\/‘ ‘ ‘ ‘V‘

13)Move the machine table until axis

ololon) () Xy [TV

0loon

14) Press or @ to display position of each point. Move the machine ta-
ble until axis displays “0” , which is the position of all points of

|
|
NEE
|
|

shows: ‘:

displays “0” .Now is start of R.

arc.
3.3 Example for DRO-3M
1) Tool setting, zeroing , press to enter the R arc function.

2) Select smooth R arc function:

Press @

- L [SITIMPILIE

Press to confirm. L IEMOIOTH

3) Select machining plane: ‘ ‘ ‘E’M‘MMHH
Press ({}] or ({] H ARICI-IXTYT ]

4) Select XZ plane: H \/4\/?\[\:\ ‘Z‘ ‘
Press to confirm. ‘ WW[H\/ ‘7‘ ‘

L WRIC-T12]

18



i EIRS
5) Input central position (relative to the center of tool) LT RIS
If use arc milling tool, tool setting is as fig (a):

Press _’ _%E]_’_%
(23 (=)> g+ ]>Ed>Er]

Press

[ Bl2500 & 107 1POE]
[TTTTTT
ERRREEN R

Use arc milling tool, tool setting is as fig (b):

Press _'E_'E]_’@_’
[2)+(z]>g>[- | >Ed>Fr)

Press @

Use flat bottom milling tool,

Press +—>—b@
[z og>tr]
Press

Use flat bottom milling tool,

Press m
(21>
Press @

l— 1o
|

30

6) Input radius:

Press E—’@—’
Press @

7) Input tool diameter:
Use arc tool, Press —>‘

Use flat bottom tool:

Press [@—V‘
Press

8) Input max cutting value:

Press E—"
Press ‘

| [ E5l00 [ ICr] [A0ls] |
[ [T
| P50

-
L
-]

tool setting is as fig (a):

L BEO00) O AOE]
[TTTTTT
11 0l000) @z

tool setting is as fig (b):

Ol000) &) T 1FOS] |

L[]
HRREERR
11 [ 0000z
' |
/"/ ) / |
f o yal "~
\"\ -'// !‘\‘. ,/"/

(0000 &) FUIIIUSE ]
[ ]
HEERZ

5000/ &) LTIEL [ TTA] |
[ []

@
0000/ TIL] |DI]4] |

|
|
)
|
|
|
|

v
O X[ MWL L1

.00

|
([
2
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1ol000) &) 5] [4ING] ]

9) Input starting angle:

L1 17
press (> [4-04E0 T T ®
Press [J] LT E
10) Input ending angle: ‘ ‘ ‘ \Eﬁ@\ﬁ@ .‘ \3\17\ MW‘E‘ ‘
Press 4>Fd>0 4" EEREEREN?
Press
) RRRRRRNN]Z
11)Select processing way (inner or outside arc): CRADHITIL]
Press [{t]or L RAID-ITILL |
Now is inner arc processing. Press ‘ \ ‘ ‘ \ \ \D ’ \/?’V/’ﬂ\\ﬂu ‘
Press [{] HERERERRE
LT
12)Use arc milling tool. Display (T T BEEDO&E NG T T T
position of first point. If too ‘ “ ‘ ‘ ‘ ‘ Y,
setting is as fig (a): ‘ ‘ ‘ ’/‘UW‘U‘D‘-
If tool setting is as fig (b): H ‘ ‘ E.‘E‘U‘U ’ ‘/\/‘M ‘ ‘ ‘ ‘/‘
Use flat bottom milling tool to ‘ ‘ ‘ ‘ ‘ ‘ ‘ (Y))
process.
=L 0000z
If tool setting is as fig (a): ‘ ‘ ‘ ‘ E.WW‘U n‘ W‘m ‘ ‘ ‘ WJ
Use flat bottom milling tool to ‘ ‘ ‘ ‘ ‘ ‘ ‘ 7y
process. .
=L 0000z
If tool setting is as fig (b): ‘ ‘ ‘ ‘ U.‘U‘U‘U ’ V\/‘W’ ‘ ‘ ‘ ‘/‘
HERERER
= [ /0000
13)Move the machine table until axis oo X VoL LT
displays “0” . ‘ ‘ ‘ ‘ ‘ ‘ ‘
Now is start of R: d
HERR IR

14)Press‘@ or to display position of each point, Move the machine

table until axis displays “0” ,which is the position of all points.

(©) o il




NOTE: (1)On the plane of XZ and YZ, when the arc R to be processed is 90° —

270° as fig (c). arc R is 210° —330° (passing 270° ), as fig
(d), arc R is 135° —45°  (Passing90° ), now don’ t use flat
bottom milling tool to process.

(2)For DRO readouts, processing arc R of plane XZ and YZ can be realized
by simulation method. The position of each processing point on Z axis
will be displayed in message—window. Rotate the handle of Z axis to
make raising or lowering value of worktable be equal to display value.
(If display value of Z axis is positive, lower the worktable; if it is
negative, raise worktable.)

3.4 Example of DRO-3M with flat bottom end mill
Steps of machining inner or outer arc using flat bottom end mill:
1) Tool setting and zeroing. The method of tool setting is shown in the
figure below:
a) Move the tool to the position shown in the figure;
b) Tool setting and zeroing of X-axis;
c) Tool setting and zeroing of Z-axis.

The coordinates of both X and Z-axis are zero.

Reference point

r1o |

2) Enter the R-arc function, select the machining plane:

Press the function key .
Press ‘ and the auxiliary window will display “ARC-XZ” .

Press to confirm the selection .
3) Input the central position of the arc:
PresS‘E:]and the auxiliary window will display “CT POS” :

Press [X]— D"@ _’_’
Press —»D—»@ —>—>‘

Set coordinates of X and Z-axis to “0” when machine the inner arc.

21



5)

6)

7

8)

9)

Input the arc radius:

Press and the auxiliary window will display “RADIUS” .
Press Q—»@—»

Input the diameter of the tool:

Press and auxiliary window will display “TL DIA” .

Press [g—»

Input the maximum cutting value:
Press and the auxiliary window will display “MAX CUT” .

Press [i—»

Input the starting and ending angles of the arc:
Press and the auxiliary window will display “ST ANG” .

Press @—»

Press and the auxiliary window will display “ED ANG” .

Press @_;@_;

Select the machining method (inner or outer arc mode) :

Press and the auxiliary window will display “RAD+TL” ( outer arc
mode) .

Press to confirm the selection.

Press @ to start machining.

Note:When milling the XY plane, the tool diameter should be considered
whether using arc or flat-bottom milling tool to machine the inner or
outer arc. Take the figure below as an example. Make tool setting and
zeroing first. If the diameter is 5 mm and the arc radius is 10 mm, the

coordinate of the circle center should be (12.5 mm, 12.5 mm).

22



3.5 Example of DRO-2M

1, Process the workpiece , firstly calculate the starting angle and ending

angle of arc.
As fig (a).

a=arcCOS(17. 3/2) /10=30°
Arc’ s starting angle (ST ANG) is 30°
Arc’ s ending angle (ED ANG) is 150°

2, First tool setting,

Z axis.

1)Press to enter the ARC function.

2)Select smooth R arc function: s46

Press

Press to confirm. 30(( >;30

Press ‘@ or ‘

4)Select XZ plane:

Press to confirm.

5) Input central position:

zero the bore ring mark of X and

R20

3)Select machining plane: (@
- ¢5
(b)
SIIIMPILIE]

1]
Press (X}» 4 +(d>( | >Car(d>E] [ [SMOIOITH
(]

(Y- Eg>g>- >Ed+(z

SMOOTH

e . AIRIC-XTY
([ 15800 B T 14X 2 e

- Yo —

-l 22500 AR
LARICE] 121 ]

Press @ E—
(LT PIOGT |

6) Input radius:

Press [Lg—>[g->Ev] [ Pooon & [IRAEIUE]
(L[]

Press

(O
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¥Now arc milling tool is used and tool setting is as fig

(b).

¥ Process on XZ plane and take Y axis as simulation of Z
axis. the direction of arc centre of workpiece on Z axis is

displayed by Y axis.

7) Input tool diameter:

Press @—’
Press

8) Input max cutting value:

Press B—’
Press [:]

9) Input starting angle:

Press E—V—V@—V
Press

10) Input ending angle:

Press E—»@*
Press ‘

11) Determine processing way of inner
and outside arc:

Press @ or‘

Now is inner arc process:

Press
Press ‘

12)Display position of first point:

13)Move the machine tool until X axis

displays
point is 11.25mm that work

raises .Display position of the

“0” , The position of first
table

SIO00 X[ TIL] [DiI14] ]
[ ]

LT T O00 &ML T
HERRRRERIT

[ E0 000 X[ IS JAING] |
LTI

SoI000) X[ IED TAING] ]
[ 1]

AT
LIRALT-[TIL] |

X[ [FADIHITIL] ]

il
|

mERIEEEINNE<ERR

1]
EREIVEE

|
|

goop X[ Tax4zi 11T
[ ]

front or next point by pressing @ or Move machining tool

until X axis displays

“0” ,raise or lower the same value according to

the display value. Then it is the position of front or next point.
Press to quit ARC function at any time.
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Chapter 4: Simple and Easy R(For:DRO-2M)

4.1 Maculating function for simple and easy arc R
If you don’ t know the plane coordinate very much, you will feel diffi-
cult to use smooth arc R. If only process simple arc and the re-

quirement of smooth is not high, you can use the calculating function
of simple and easy arc R.

Generally, there are 8 cases of processing arc, adopt flat bottom mill-
ing tool or arc milling tool to machine.

1

4.2 Steps

Make the tool aim at the starting point, then enter calculating function
by pressing .

How to make the tool align starting point, please refer to figure 1-8.

1. Select simple R function. (SIMPLE).

2. Select the processing way, presetting are model 1 to 8, prompt is “WHICH” .

3. Select processing plane. XY. XZ or YZ(ARC-XY, ARC-XZ, ARC-YZ).

4. Input radius. (RADIUS).

5. Input tool diameter (TL DIA): for arc on XZ and YZ planes ,use flat bottom
milling tool, and use the end of tool to process and input value 0 of tool
diameter.

6. Input maximum cutting value: (MAX CUT): MAX_CUT
For arc on XZ and YZ planes, the 3
“MAXCUT” is depth of cutting of each z
step on Z axis (as fig (a)). User can r
change the maximum cutting value in the
course of processing. But for the arc on | o ‘ N
XY plane, the “MAX CUT” indicates the Fig@ Fig()

cutting value of each tool is the same.
7. Process arc one by one point according to the display.

8. Quit from the calculating function by

Pressing at any time.

4.3 Example for outside arc
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1) Make tool aligning with starting point. (A or B) T BIMPLE
Press to enter ARC function. ‘ ‘_\/_V\//‘UWHIT‘H‘
Select simple R function, press to confirm. ‘ ‘E‘IW‘P‘HE‘

2) Select arc R processing way: ‘ ‘ W‘H‘I‘[‘H‘
Starting point is A, press H ‘/ﬂw‘m_—‘/\\/‘)/’ ‘
Starting point is B, press @*‘ H M‘WH[‘ /\\/‘Z‘ ‘

3) Select processing plane. H ‘/ﬂW’[’"‘\/ ‘Z’ ‘

Press @ or ‘@

i £

‘2~/

=R L= R+Tool Radius L=R+Tool Radius
\ % , \ ﬁw &
R\ /. t — ] P
o’ ﬁ‘ o Pv o7 % 1
L=R L= R+Tool Radius L=R+Tool Radius
HL> |<l;1>' &
'
) =
i T w _‘ ‘@'
\\ \ ! ] V\ L
<« ] < B — ]
L=R L1=R L1=R
L2=Tool Radius L L2=Tool Radius
1
) ] .
\ jA \ :IJ \ =
< L ~ ’ ~
> L < Li

L=R

Flat bottom milling tool

L1=Tool Radius
L2=R

Arc milling tool

26
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4) Select XZ plane.

press

5) Input radius.

| ARILFIXIZ] ]
[ FADIIIUS] ]

press (g0 4>k 5

olooo X[ RADIUE! ]

]
press@ “‘

(e

6) Input tool diameter.

SIO00 X[ TTIL] DII74] ]

o

NN

press @

7) Input maximum cutting value.

51010 X[ IMAIX] 1CW0T]

NN
press @_’EJ_’E_’ ‘ ‘ ‘ ‘

NN

press @

8) Process arc.

Oooo)X[ [+ [ 10dea

press

olgoig

20 &[] X E ]2

press .

0500

Start with B(0, 0).

oloos &[] X2l 112

L
L
Start with A(0, 0). L
-
L
-

press .

0500

9) Move machine tool until X axis displays “0” , rotate the handle of Z

axis to make the value of raising or lower-—
ing be equal to the display value.

10) Press @or ‘@ to display position of next
or front point. Press to quit ARC func—
tion at any time.

4.4 Example for inner arc

1) Make the tool align with starting point (A or B)

Press to enter ARC function.

Select simple R function, press to confirm .

2) Select arc R processing way:

Starting point is A, press @_’

Starting point is B, press —>

3) Select processing plane:

Press @ or ‘ .
4) Select XZ plane:

Press ‘ .

5) Input radius:

27
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6) Input tool diameter:

7) Input maximum cutting value:

press —»@ ‘ ‘ ‘ ‘
press [ar] L[]

S.000 Tl D114l |
[ [ ]
OI5l00) (& [ [MUAX ICIUT ]
[ []
oo [ 1+ | gae)

press —%
press

press @—»’@—»—»

|
|
|
|
press ‘
|
|
|
|

8P , 0000
p@ G0 @[T AT P
Start with A(0, 0) bis00 _
press [0 oloos &[] (X2 112
Start with B(0, 0) e

press

9)Move machine tool until X axis displays “0” ,rotate the handle of Z

10)Press@ or to display position of front or

NOTE:After entering the processing state,

axis to make the value of raising or lowering be ¢
equal to the display value. ARV ‘7
LA V

next point. Press to quit ARC function at l

any time. - g. SZ Z Z

information window will alternately display the accumulating value of Z
axis and the number of processing point.

4.5 Change maximum cutting value

1)

2)

3

When processing the arc of XZ and YZ planes, “MAX CUT” is the depth of
cutting of Z axis. The depth of cutting of each tool is equal, and the sur-
face of arc is not even. To improve the surface quality, operator can change
the maximum cutting value in the course of processing to make the surface
quality of arc be the same. However, for the arc of XY plane, “MAX CUT”
is cutting value of each tool which is the same. And the surface quality of
arc is the same. Therefore, there isn’ t the item of changing maximum cut-
ting value for arc of XY plane.

To change max cutting value, operator can operate it as the following:

Press ‘ ‘ ‘ ‘ ‘MW‘/\\/‘ [‘MT‘

In processing state, change “max cut” value.
NN

Input maximum cutting value “0.5” : ‘ ‘ ‘ ‘ ‘U‘U‘U

p

PreocldrL b T gspn @MWK 0T

eturn to processing state, continue

to process: ‘ ‘ ‘ ‘ V"D‘D‘U

Press ‘ ‘ ‘ ‘ U.‘ /‘U‘D ’ ‘ ‘/\\/’M‘Z‘ ‘ B‘
L 1ol5000) ()
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Chapter 5 Function of boring hole in oblique line

( For:DRO-2M. DRO-3M)
Bore hole in oblique line

As figure, in general method, operator has to

30

calculate the distance of two holes on the X and

Y directions. If adopts function of boring hole o] A
in oblique line, it is very rapid. Operator only = ()
input the following data:
Length of oblique line (LENGTH) -
The distance of the centers of starting hole and o Ady 2"
ending hole. Input the data when selecting 10
“MODEL” (length way).
Step length (STEP) ®)

The distance of two adjacent holes. Input the
data when selecting “MODES” (step way).

Angle (ANGLE)
It indicates the direction of oblique line on the coordinate plane. As fig
(a), the intersection angle is 30° , the plane angle of inputting is
30° . As fig (b), the intersection angle is 30° , inputting plane angle is
-30° .

Hole number (NUMBER)
Take the fig (a) as an example ‘ T MOTE 15
1)Move tool onto position of hole A. Press to enter‘ ‘ HM‘DW‘H ‘u

function of boring hole in oblique line.

2) Selec@rosing way

Press‘ or to select “Length way” :

[ MOTE 1L

0000 X[ T ILENIGTH

Press to confirm . ‘ ‘ ‘
3) Input—s@blique line:

Press Press ‘ ‘ ‘ E’\@EWW\ ‘ ‘//W‘E‘HE‘ ‘
4) Input [Fdee 4> LT

Press Fress T[] W& NUMIER)
5) Input [fgle [umber & [TT7T7T77T]

Press Press
6)Disp1ae poion of first hole: ‘ ‘ ‘ ‘ U\U\U\U ’ W‘D’ ‘ ‘ ‘ ‘V‘
T)Press to display the position‘ ‘ ‘ ‘ U.‘U‘U‘U of next point.

Move machine tool

until axis displays “0” . Press to quit the function at any time.
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1)

2)

3)

4)

5)

6)

7

To process the workpiece as fig (a), selecting “length way” is conven—
ient. Now take fig (b) as an example to show how to input the data as
selecting “step way” .

First move tool onto the position of hole A:
Press‘ to enter the function of boring hole in oblique line.

Select pI‘OCeSSing way. ‘ ‘ W\“D‘ﬂ‘E‘ ‘—\7_‘
Press ‘@ or @ to select “step way” . | MIODE! L
Press ‘ to confirm. || MOTE[ |5

Input step length:

Press [j—»@—»
Press ‘

Input angle:

Press —>@ -> ‘
Press ‘

Input hole number: L]
Press @—» \ ‘ ‘ ‘ ‘ ‘ ‘
Press ‘@

Display the position of first hole:

/ol0olo X[ ISITIEIRL T ]
| [

O[T AINGILIE] ]

X[ | INUMIER

plooo) X[ INDT [T [ [7]
0.01010

Il
[ ]

Press @to display the position of first point, and then move machine

tool until axis displays “0” . Press to quit from the function at any

time.
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6.1

6. 2

6.3

Chapter 6 200 points auxiliary zero function
200 point auxiliary zero function
200 point auxiliary zero function: It is also called 200 users co—
ordinate system function (UCS).
ABS:Absolute Coordinate System
ABS is reference coordinate system. The 200 users coordinate system is
defined relative to ABS coordinate system. ABS is determined in the
starting time.
UCS: User Coordinate System
It is a working coordinate system, which has 200 sub—coordinate systems
built on ABS. In processing mould, one reference is not adequate, many
auxiliary zeroes are needed. Therefore, 200 point auxiliary zero func-—
tion is needed to solve the problem.

About 2 problems of 200 points auxiliary zero

1) Each auxiliary zero balances an origin of coordinate system that user
defines. When selecting this display way, the display of each point
takes the auxiliary zero as origin.

2) The auxiliary zero and absolute zero are related. After setting aux—
iliary zero, it will keep the memory relation of position be-
tween the two zeroes. when the zero in ABS is changed, the auxil-
iary zero is changed at the same distance and direction.

How to fully use the function of 200 points auxiliary zero

1) Set the zero in ABS as the main reference point, as point 0 in fig
(1),and auxiliary zero as auxiliary reference point of workpiece.

2) In the display way, it can be used to process in special function.

Setting the auxiliary zero. (For:DRO-2M. DRO- 3M. DRO-3E)

There are two methods to set auxiliary zero. One is to input the position

of auxiliary zero directly, the other is zeroing after reaching auxiliary

Zero.

First method :Directly

input , press —»

Number key ‘ —>

Take the right figure as e
an example: Move workt-— 36.4)
| E(1,1)

able of machine tool onto

| o
the central point 0, then - A _é;jil
o B4 o
enter display way of . 21.4)

19,9 s

ABS. Zeroing, set abso-—

lute zero in the main

reference point of parts. |

Press L BIODO&) [ AR T 11
Press ‘ ‘ ‘ ‘ Ulﬂ‘@‘g

Press D000 2
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1)Determine the zero in ABS, at the same time, do a memory operation of
zeroing by the “recover the zero” .
2)Enter display way of user coordinate system (two methods) :

First method:

Press [:] 5
Second method: B B
Press ‘ ‘E‘W‘M‘ ‘ \W\U\

Press D_' ’ ‘EHEW‘ ‘ ‘ W‘

3) Input the position of the 1lst auxiliary zero:

Press [(x)» [+ ]>Lg>[ 11 B000 & BIM T
(Y (£ > Cd—> [ T T Blooo @

4)Enter the display way of the 2nd user coordinate:

Press@ Ol”@—»—» HEVIVRERE
5) Input the position of the 2nd auxiliary zero:
Press [som|
(KLl 1 Moo0®50M 2
(Y= > (eg> (s [T HOOD [

6)Enter the display way of the 3rd user coordinate:

Press ({1 or [#4—>E4—pr] (EIM 1113

7) Input the position of the 3rd auxiliary zero:

Press [x}-»fg—>(s (T T T EOo0® [ SEM 1113
(Y [ g—> (s T T T Hooo

The setting of auxiliary zero of part is finished.

Why does the display result and the coordinate of each auxiliary zero con—
flict. Take the figure above as an example. In UCS way, input auxiliary
zero coordinate in the position of absolute coordinate zero, the result is
the position of absolute coordinate in user coordinate, as the display way
of user coordinate takes each auxiliary zero as the origin of point 1
8,3),point 2(-7,4)and point 3(-6,4). If operator input coordinate of
other auxiliary zero outside absolute coordinate zero, the display value
is the position of the point in user coordinate.

Second method:Zeroing when reaching position. In the position of auxil-
iary reference point, then press (Yo).
Take the above figure as an example:move machine table to point O.

1)Enter absolute coordinate and zero—
ing, set the absolute zero in main‘ ‘ ‘ ‘ g‘g‘g‘g ’ ‘HW‘E‘ ‘ ‘ ‘ ‘
reference point: ‘ ‘ ‘ ‘ U.‘U‘U‘D

LTI ]E
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3)

4)

5)

6)

7

8)

9)

Move machine to point 1:
X displays -8,
Y displays -3.

Enter the first UCS:

Press ’@ or D—»

Set auxiliary zero:

Press

Return absolute coordinate:

Press ‘

Move machine to point 2:
X displays 7,

Y displays —4.

Enter the second UCS:

Press [+ L]

Zeroing, set the second auxiliary
Zero:

Press

Return absolute coordinate:

Press key for 3

continuously.

times

10) Move machine to point 3:

X displays 6,
Y displays 4.

11)Enter the third UCS:

Press ‘—»

12) Zeroing, set the third auxiliary

Zero:

Press

33

B.000X%| [HEE]

3000/

HERN

A.000X[ 5T

3.000

LA

0oop X[ 5D

oloio)

RN

Al000X)| FEFS

31000

HERN2

000X JFFSE

HlO000

R

000 x| [50M

[

4000

L

UiooD X[ BT

=

0,000

L E

7,000 X JAFE]

Y4J000)

HERR2

G000 x| 1A1BS]

R

4000

Lz

G000 X 5l01M

HEE]

Yl000)

HERNZ

olooo) %) 5 7M

HEE]

0looo)

L




13)

Return absolute coordinate:

G000 X[ AEE] [ 1] ]

L[]
Press key for 4 times ‘ ‘ ‘ H‘U‘D‘M
continuously. ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

6. 4 Using of auxiliary zero (For:DRO-2M, DRO-3M., DRO-3E)

1)

2)

3)

4)
5)

6)

7
8)

9)
10)

11)

Enter the display way of user coordinate, then use the auxiliary zero to
process by pressing @‘ or .

User can press @\ continuously until entering the desired user coor—
dinate. Under the prompt of “SDM NO”, input the number of
desired or press user coordinate. Then press for more operation,
operator can refer to the chapter 2.5 .

Take the fig(l) as an example:

Enter the 1st UCS:

Press [ LBl T NG
Input the number: y
e (B T
Move the machine to point A: L] ] \U‘U\U\MH 5 M 1Y
X displays ‘1” L 5I00) ()
Y displays 1.5.
Lo

Process hole A: ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Enter the 2nd UCS: S EDoo )| smM T T 12
Press [{] 250D ()

L@

Move the machine to point B:

X displays -1.5, LT TS0 ) Bl 1112
Y displays 0. L onow) )
BN

Process hole B. ‘ ‘ ‘ ‘

Move the machine to point C:

X displays 0, ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘@‘.H ‘ﬂﬂM‘ ‘ ‘ E‘

¢ dieotave . T 1m

Process hole C: ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Enter the 3rd UCS: oo X s ]

Press [§] =L [ [ Blo0iD) @
LTI

M th hine t int 3:

ove The MACRIRE 1o botn T I0000 & SmM 1118

X displays 0,

Y displays 0. ‘ ‘ ‘ ‘ ‘U‘Uﬂ‘ﬂ‘
HEREREENZ
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12)

13)

Enter PCD function , process 6 small
holes distributed evenly around the
circle, taking point 3 as center.

Press .

[ ]
]
L
Process 6 small holes, return point‘ ‘
]
||

oo X[ PCT-] Y]
ooion

[T 11
EnliERE I RRNE]
0looo)
1]

D and display:
Please refer to some chapters for
PCD function.

6.5 Setting the auxiliary zero. (For:DRO-2G)

1)

2)

3)

4)

There are two methods to set auxiliary zero. One is to input the posi-
tion of auxiliary zero directly, the other is to zero when reaching aux—
iliary zero.

First method:Directly

25

Enery wheel

input , press %]

—» Number key—» x

Take the right figure : [ Fig(1)
Y

foranexample:Move workta—
ble of machine tool to
the central point 0, then

enter display way in ABS. °%©.© E /‘ g
Zeroing , set absolute o =
zero in the main refer-— / 2‘“‘;’75) ’;l_ 3¢-10. 100 j
ence point of parts. i ‘
Determine the zero in ABS,
at the same time, do a 150
memory operation of zero
by the “recover the zero” :
Press (XJ L oloon ) 1AES] ] ]
press (1 1 Ooo0®

Enter the display way of user coordinate system (two methods):
First method:

Press [:]
Press [:]

Second method: H ‘uwﬁﬂ[j ‘ ‘ ‘

Press (s LEDM T 11V
Press L) [ EIM T WD)
Input the position of the first auxiliary zero: HENEEN

Press ""_’
(Y] >Eg->Ed>[= 51000 X IslmM 111V

L]
Enter the display way of the second T SETHHH
user coordinate: .

Press ’@ or E*

BEYRERE
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5)

6)

7

Input the position of the 2nd auxiliary zero:

Press (X -5z |->fd—>{g—> RN REy N E
(Y > g>Eg - | sl0oo

Enter the display way ot the 3rd user coordinate:

Press @or _> BEV/YBERE

Input the position of the 3rd auxiliary zero:

Press (X]>[x]>{4>0g>(= T TUoOD) (X[ BT 115
(V1L >Cd>La> (= -1 LOoIoon) )

The setting of auxiliary zero is finished:

Why does the display result and coordinate of each auxiliary zero con-—
flict? Take the figure above for example. In UCS way, input auxiliary
zero coordinate in the position of absolute coordinate zero, the result
is the position of absolute coordinate in user coordinate, as the display
way of user coordinate takes each auxiliary zero as the origin of point 1
(5,-25), point 2(10,-75)and point 3(10,-100). If operator input coordinate
of other auxiliary zero outside absolute coordinate zero, the display
value is the position of the point in user coordinate.

Second method:Zero after reaching position. In the position of auxil-
iary reference point, press .

The second method is not suit for DRO-2G.

6. 6 Using of auxiliary zero. (For:DRO-2G)

D

2)

3)

4)

5)

6)

Enter the display way of user coordinate, then use the auxiliary zero

to process by pressing @or ‘

User can press [:][:] continuously until entering desired user coordinate.
Or press , under the prompt of “SDM NO” , input the number of de—
sired user coordinate. Then press for more operation, operator can re—
fer to the chapter 2.5.

Take the fig(l) as an example:

Enter the fist UCS:

Press
Input number. H ‘E@W‘ ‘ \WW

Press D—’

Move the machine to plane Ay E: H HELHVﬂ ‘ ‘ ‘M
Until:X displays 0, |

Y displays 0.
Enter the 2nd UCS:

Press‘[:]

Olo000 &) IsmM T 11V
0l0010) (Ye)

S00E)_I5TM T 112
SIol000) )

Move the machine to plane B C:
Until:X displays 0,

ooo0E) IsoM T 112
0000 )
O000x)| BIM 11 5
25000 o)

Enter the 3rd UCS:

Press‘[:]

L]
L]
L]
- ]
Y displays 0. ‘ ‘ ‘
L]
L]
=l
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T) Move the machine to plane B. D:

Until:X displays 0,
Y displays 0.

8) Return absolute coordinate.

press key for 4 times Continuously:

HRRN e =R EE]

LT 10000 @)

o000 X)) ABS ]

000000

6.7 Setting the auxiliary zero (For:DRO-2L)

There are two methods to set auxiliary zero. One is to
the other is

of auxiliary zero directly,

zero. First method:Directly input , press and number key and .

r / 0(0,0)
=~ g 3 = &
< < E=d < <
//J//// 40
3720,-130) 125 10 \\ 10 X
2(30,-120) 1(20, -70)
155
Figure (1)

7/7,

input the position

zeroing when reaching auxiliary

Take the figure 1 as an example:Move worktable of machine tool to the

central point 0, then enter display way in ABS.

Zeroing, set absolute zero in the main reference point of parts:

L A000 X ABS ]

Press
Press

oo

1) Determine the zero in ABS, at the same time, do a memory operation of

zero by the “recover the zero” .

2) Enter the display way of user coordinate system (two methods) :

First method:
Press {j
Press {j

Second method:

Press ‘
Press _"

3) Input the position of the 1lst auxiliary zero:

- 2000 e 5mM L] ]
L B0z

Press (X} >(d>0g> (s

Za >z > (4> 0>

4) Enter the display way of the 2nd user coordinate:

Press [{] or @—»
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5)

6)

7

Input the position of the 2nd auxiliary zero:

Press (X>Ld>Cg>] REnEhEte Ny
Z (> 4> RN

Enter the display way of the 3rd user coordinate:

Press [{] or 'ﬁ ‘ E@W‘ ‘ ‘ E‘

Input the position of the 3rd auxiliary zero:

Press @;@_;
Fop (= > L4> 4> d> = 0000 Z

The setting of auxiliary zero of part is finished.

Why does display result and coordinate of each auxiliary zero conflict?
Take the figure above for example. In UCS way, input auxiliary zero coor-—
dinate in the position of absolute coordinate zero, the result is the po-—
sition of absolute coordinate in user coordinate, as the display way of
user coordinate takes each auxiliary zero as the origin of point 1(-
20, 70), point 2(=30, 120) and point 3(-20,-130). If operator input coordinate
of other auxiliary zero outside absolute coordinate zero, the display
value is the position of the point in the user coordinate.

Second method:Zeroing when reaching position. In the position of auxil-
iary reference point, press .

The second method is not suitable for lathe operation, therefore it is
not described in the operation manual.

6.8 Using of auxiliary zero(For:DRO-2L)

Enter the display way of user coordinate, then use the auxiliary zero
to process by pressing @ or .

User can press [:] continuously until entering desired user coordi-—
nate. Or press , Under the prompt of “SDM NO” , input the number
of desired user coordinate. Then press for more operation, operator
can refer to the chapter 2.5.

Take the fig(2) as an example:

—WF vl oy A0, 0)
oy CDl o () -
P~ =r © A3 (3]
< o = =) e
| i 7/7,
2509 C 70 X
— 155 - Figure (2)

The part has been coarsely lathed. Now is semi—fine lathe. The margin
of single side of coarse lathe is 0.05 and the precision should sat-—
isfy the requirements of coarsens of pares. Firstly, set point A as the
origin of absolute coordinate. Then according to the first method of
settingauxiliary zero to input the position of auxiliary. zero di-
rectly.
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Build user coordinate and set the first auxiliary zero as point(10,-

40), the second is (20.05,-70), and the third is (30.05,-120).

1) Enter the first UCS: y
o 50 [ IMO]
2) Input the number: E@W ‘ ‘ ‘/‘

Press [ g»pn]
3) To process external circle ®20 until the display of X and Z/Z1 is

7ero: | ] o000 & [C5EMLT T T
4) Enter the second UCS: mmmﬂ‘.

Press @
5) To process external circle ®40 un— VU.WHE‘U‘.‘ EWW‘ ‘ ‘ ‘E‘
til the display of X and Z/Z1 is 7

zero. ‘
6) Enter the third UCS: ‘

Press @

T) To process external circle ®60 un—
til the display of X and Z/Z1 is
zero.

U\UU\ 51N
0000 z)
BRI EEEEREER
50000 @z
8) Return to absolute coordinate. JUWW‘.‘ ‘E‘BW‘ ‘ ‘ H‘
Press [{]Continuously until the mes-— 0000z
window displ “ 7o —
9) hs/liiit ttfé (I)Jartlsspor?ytsheé)lzksler side, M@MU H ‘H‘mﬁ ‘ ‘ ‘ ‘
then lathe the other external |- ‘/‘HMU‘UD
circle ®40.

| ]
L]
ALV
HERE
HEERY
L[]
L]
HEEE!
HEERE
L[]

6.9 Clear auxiliary zero and other problem

1) Clear the auxiliary zero.
In absolute coordinate, press the [:] for 10 times continuously, the
memory of all auxiliary zero will be cleared. 200 point auxiliary zero and
the zero of ABS is the same point.

2) Zeroing when using auxiliary zero.
For using some auxiliary zero, it must go into the corresponding user
coordinate. And then zero the axis, it is actually reset the auxiliary
zero. The point where the axis is zeroed is the new auxiliary zero. The
auxiliary zero will be replaced by new one.

3) Halving when using auxiliary zero.
User can use halving function in user coordinate system. The new auxil-—
iary zero is in the middle after halving. The auxiliary zero will be
replaced by new one.
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Chapter 7 PCD Function (For:DRO-2M. DRO-3M., DRO-3E)

Function of distributing the arc equally (PCD function)

1.

2,

3.

4,
5.

The function is used to distribute arc equally, such

as boring hole on flange. Information window will show o E S
the parameter to be defined when selecting PCD function.
The parameter to be defined is: @ 2
R~ I
=
) ®

Central position (CTPOS)
Central position is the central position of arc when
the center of arc corresponds to the tool zeroing.

As fig (A), the position of point O corresponding to /®f
(8]

point A . =

Diameter (D1A): The diameter of arc to be distributed /\"’/

equally. K N
Number: Number of arc to be distributed equally. As

shown in fig (B), the arc, from 0° ~180° , is divided
into 3 segments, for points NO1—NO04 are required. If
it divided into 6 segments, seven point are needed. But (B)
the point 7 and point 1 are overlapped. To bore 6 holes on circle®20, it means
the arc is divided into 6 segments and the number is 7.

Starting angle (ST ANG) :Starting angle of arc to be distributed equally.

Ending angle (ED ANG) :Ending angle of arc to be distributed equally.
NOTE: The definition of starting angle and ending angle refers to the chapters
which are about knowing starting and ending angles.

Take fig (B) for example:
1)Find the ‘ central position of workpiece, tool setting, zeroing:

Press ‘@ to @ enter PCD function. | PICT- X ]
2)Press or to select machine plane: H ‘F[@‘ ‘/\\/ ‘7‘ ‘
NOTE:Go to the next step to input parameter directly without or

select “select processing plane ” when using the H ‘H[W il HZ‘ ‘
readouts for 2 axes . H ‘Hﬂﬂ — XW‘ ‘
o sejeet L phane [T POE]

Press to confirm , next step.

3) Input central position of arc: ‘ ‘ ‘ ‘E‘mmm“ ‘[W- ‘P‘EE‘ ‘

Press —VE—% L olooo) )

(Y} >[g>r) (TTTTTTT1@
Press @next step. LAl 1] ]

4) Input arc diameter: L P0onn || [zl | ]

Press (L 4-»0g->fr] HENERNEE?
Press @ next step. ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

5) Input the number of point of arc: H W\\/‘MM‘E‘E‘W‘ ‘
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In fig (B), the arc is equally divided into 5 segments by 6 point from 0°
to 300° .

Press @"

[ |
Press next step. ‘ ‘
L]

It also can be divided into 6 segments by 7 points:
Press [L4—>[v] LD W INDMEIER]
Press next step. ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

HEEREN

6) Input starting angle: _ _
N [ [l AINEL]
000 &) 5[71 [4ING] ]

[

Press next step.

7) Input ending angle:
If number of point of dividing arc is 6. | ELD] AINEG] |

Press [Ld->(d->Cd7) 00| (@[ ED AING
Press next step ‘ ‘.

0]
|
@
|
|
|

is T.
Press —V@—VE

Press @next step.

OO EDT [ANG
[
A

L]
L]
If number of point of dividing arc ‘ ‘ ‘
L]
L[]
L] ]

o000 )| ol | L]
R
|

position of first point:

L]
8) Enter processing state, display the‘ ‘ ‘
1]

The result of 5 segments.

[T Adon & Wo [T 1
The result of 6 segments.
resutt TIT1T
T[]

1z

9) Move machine tool until axis displays “0”, that is the position of the
first point. Press [{] to display the position of next point to be proc—
essed and move machine tool until axis displays “0” .

10) Press to quit from PCD function at any time.
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Chapter 8 Bevel Machining (For: DRO-2M, DRO-3M)
Bevel Machining

To process larger bevel, the function of bevel machining is very simple
and easy.

8.1 Bevel Rectifying
When processing in XY plane, as the parts in fig
(a). Rectify inclination angle of workpiece be—
fore processing bevel.
Steps (a)
Firstly place the workpiece on the worktable by

the inclination angle.
1. Enter the function of bevel machining by

pressing .

2. Select the processing plane of XY.

3. Input inclination angle. (ANGLE)

4, Move worktable, make the measuring tool mounted
on the milling machine contact the bevel

slightly and adjust it until the measuring tool

points to zero. Move worktable any distance in
X direction.

5. Move worktable in Y direction until the message window displays “0” by
pressing key.

6. Adjust the angle of workpiece to make workpiece contact” LITINEL-T1Z]
the measuring tool until the measuring tool points to‘ ‘L‘IWFAM;'" XY
zero. L LITINE=]Y]Z

1) Place workpiece on worktable following 45° , press . H W_ ‘IW‘E ~1X \//‘

2) Select the processing plane.

Select XY plane by pressing or @ ‘ ‘ ‘ ‘H‘E.‘U‘U‘U ‘ ‘ ‘W ‘/\/‘E‘L = ‘

Pross [fr] T

3) Input the angle of bevel:

Press [Lg-rEg~Fn ([ HOI500 (0 [ MIOIEL 7]
Press [J] T ®

4) Move worktable in X direction to make measuring tool contact workpiece
slightly until the measuring tool points to zero. Move any distance in X
direction.

5) Display the moving distance of Y direction by pressing .

6) Move worktable in Y direction to adjust angle of workpiece. And make the

bevel contact measuring tool until the measuring tool points to zero.

7) Move worktable until Y axis displays zero. Quit from the function of bevel

machining by pressing at any time.
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8.2 Bevel Machining (For:DRO-3M)

When processing in XY or YZ plane, the bevel machining function can
guide operator to process bevel step by step.

Steps

Firstly rectify the inclination angle of main
axis of machine tool and then tool setting.
Enter bevel machining by pressing .

1, Select the plane of XZ or YZ.
2. Input tool diameter. (DIA) &
3. Input starting position. (ST P0S)
4, Input ending position. (ED POS) f
5y At any time quit from the function by pressing .
Example
1) Correct inclination angle and tool setting:
Press
L LITINEL-D 2]
2) Select processing plane by pressing@ : L LITINIE]- XY
Press to select XZ plane. ‘ M ‘IW’E‘*‘ \//‘Z‘
3) Input tool dmeter: ‘ M ‘I‘/\/’E"“X‘\/‘
Press ENT
Pross 000 &) [ [ BTA] |
4) Input the coordinate of starting point:‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
LT

5)

6)

Press _,@_,
(Y}o(]>Eg>0d—>Fr)
Press

|

|
Input the coordinate of ending point: ‘-_

|

|

|

0000 x| sr PO |
BRI
|
|

Ooon,

000 &) e Ao |
R

Press _> @»@»
(Y)>Lg—>p]

Press ‘

olooio
Enter processing state:
Move machine tool wuntil X displays
“0” . Raise or lower worktable the I - -
same value according to the display. ‘ 3.‘55@‘“ W‘D ‘ ‘ ‘ ‘E‘

|
)
00l (zd

Display the processing position of‘
the front or next point by pressing

’@or. -

At any time quit from the function by pressing.
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Chapter 9 Asymptotic Processing of Inner Cavity of Square
(FOR: DRO-2M, DRO-3M)

Asymptotic processing of inner of square

To

process the inner cavity shown in fig(l). User can adopt the asymp-

totic processing of inner cavity. The operator can operate conveniently
by the prompts. As fig(3), start processing from the center of the cavity

in the direction of arrow indicated.

Steps

150
. . . . Aﬁ%:!ﬂ:!:ﬁ@'<m
1., Enter the asymptotic processing of inner cavity by

%

pressing% . (1)
2. Input tool diameter. (DIA) 5

3. Input central position of cavity, which is the posi-

tion of central position of cavity corresponding to E
center of tool. (CTPOS) @

4, Input the size of inner cavity. (SIZE) ‘ @
5. Start processing.
Example %gj

To process the cavity of part in fig(l). - @

Tool settling as fig (2).

1) Enter cavity processing function:

2)

3)

4)

5)

6)

Press (%) L oA T 1T

Input tool diameter:

Press f4»pr] LT T EIO0 [ T T [3[TAT T
Press (] HEREREEID

Input central position of inner cavity:

Press (X]->{d>{d> |-+L4->7]
(YEd>Eg - J+Ed>br]

Press [:]

Input size of inner cavity:

Press (()-+(4>Ed >r ([ [ 75000 ([ T T SIZEL
(Y}>Cg>Cd > [ BO000 ®

Press

Enter processing state:

D500 (4 IC T 1PION
5125100

T IEOn & o T T
BRREEEENE

Display the position of next step by presshugﬂy Move machine tool un-
til X and Y both display “0” :
At any time quit from the cavity processing function by pressing.

o000 WOl 1T 110
Olooo) )
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Chapter 10 Function of Finding Zero Automatically

Automatically find zero Y
There is a reference zero of parts in proc— / T

essing mould. When worktable has been moved

in special case such as outage or stop proc— L 0 /}

X
essing, it is difficult to find the reference
zero. The DRO readouts can solve the problem
easily. I

Example
NOTE : Memorizing and finding the reference point of grating scale
should be in the absolute system, that means entering the function in
ABS. After finding the reference point of parts and zeroing, set the ref-
erence point as origin of absolute coordinate.

10.1 Steps (FOR: DRO-2M. DRO-3M. DRO-3E)
1, First enter the absolute coordinate system, then find and memorize the
distance of point A of reference point of grating scale and the reference

/ (a)

zero by pressn'lg ‘ ) | | | K
2. When need to find zero, firstly find point
A through 0 by pressing @ .
Then the digital readout%ﬁautomatically 0 1 / A X

find reference point of grating scale.

1) Zeroing in absolute coordinate system: / (b)

Press J} or to enter absolute I
Statehen p@ (11 ClooD @[ Az 1 1]
’ XJ [19)- RRRR 1

2) Find reference point of axis of

grating scale: ‘ ‘ ‘ \UJU\UW\
Press [z ] LT[R

Press [ar| to confirm. —
3) Find rerence point of X axis of grating scale: ‘ ‘F‘UV\_‘/‘BFWI‘
Press ‘ X L/‘EW‘U ‘
4) Rotate the hand wheel of machine tool and move worktable to find
reference point of grating scale

in X axis: L0000 x| FITIND-X]

|
5) Find the reference point: BEERNNS
[ 1doon) ()
the “FIND-X” (The keeping time of “FIND-X” 1is about 3 seconds),

When information window displays‘ ‘

it indicates the reference point is found. As fig (b) ,if it is point
A, the readout will write down the position of “104.000” of point A.
Finding reference point of Y axis can be dealt with in the same way. As

fig (c), set position of Y axis as “-20.000” .

Press to quit.
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3. Find reference point after outage.

1) In absolute coordinate system state:

press

104 4#

2) Press @
3) Press to confirm. / (c)
4) Find reference point of grating scale of X: H ‘ ‘ ‘ ] ‘ ‘W‘i‘

press HERRRN
5) Move worktable in X direction to find the zero of ‘ ’L_‘UV\/‘E‘ M‘H‘

absolute coordinate of X axis: H ‘/\\/‘T‘Z’E‘mw‘ ‘
6) Find the point C of reference point Y

as fig (d), the DRO readout dis— / 4

plays “104.000” . /o e A2
T) Move worktable until X displays / D L/ CB

“0” .The point D, As fig (d), is | ’ l/ (d)

the absolute zero of X axis:

oHI000 &) FIONC- 1AL

8) Find absolute zero of Y axis in

L1 ]
the same way: ‘ ‘ ‘ ‘ \D\U\U\W\
9) When X and Y display “0”,the ‘ ‘ ‘ \W\U\U\W\
point 0 is the origin of absolute ‘ ’ ‘ ‘ \WJU!U\U\ ’ ‘F‘W‘V\\/‘[H/ﬂw‘
coordinate: ‘ ‘ ‘ ‘ ‘MD’U‘U‘
10. 2 Steps (FOR:DRO-2G) LT T 100oo
1, First enter the absolute coordinate Yo ny
system, then find and memorize the ‘ ‘ ‘ ‘ ‘DJU’D‘B‘ ‘ ‘F‘M‘W‘ﬂ HW‘
distance of point A of reference ‘ ‘ ‘ ‘ ‘MU‘D‘D‘
point of grating scale and reference ‘ ‘ ‘ ‘ ‘mmmﬁ

point 0 by pressing [Jr

2\ When need to find zero, flrstl find
point A through O by pressmg(L
Then the digital readout can automatlcally
find reference point of grating scale.

104

1) Zeroing in absolute coordinate system:

Press ‘@] or @ to return ABS state.

Press

(A

T

2) Find reference point of grating

o000 X 1AEs T [1]

scale: ‘ ‘ ‘

Press [Ja LT Oloioig )

Press to confirm.
LT[ IRIT
| FIUNT- IR
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3) Find reference point of Y axis of grating scale:

Press H ‘)7‘ \Y\EW\W\ ‘
4) Rotate the hand wheel of machine tool and move worktable

to find reference point of grating scale in Y axis:

5 Find the ror . 11 ooop® FIINT-YT ]
n e relference ol1nt.
When ) 1 [VOHI000

information window displays
the “FIND-Y” (The keeping time of “FIND-Y” is about 3 seconds), it
indicates the reference point is found already. As fig (B) ,if it is
point A, the readout will write down the position of “104.000” of point

A
Find reference point of Y axis in the same way. As fig (C), set position
of X axis as “-=20.000” . 104
Press to quit. ( 0 =
3.\ Find reference point after outage. [%) 3}_3 Y
1) In absolute coordinate system state: i|
press X o
2) Press (Y] [T1111 17T
3) Press to confirm:
4) Find reference point of grating scale of Y: H ‘ ‘ ‘ ‘ ‘ W‘E‘
press o | [ PN T-AE
5) Move worktable in Y direction to find the =
zero of absolute coordinate of Y axis: H ‘l ‘" ‘L \EW\W\ ‘
6) Find the point C of reference ‘ ‘ ‘ ‘ ‘D‘D‘U‘MH ‘HUN‘[“W‘E

point, then the DRO readout will
displays “104.000” : ’
7) Move worktable until Y displays‘
“0” . Point D, as fig (C), is the

oH]000)
L 1Ol000) X[ FIUINIC-TATE
|

[ ]
|
||

absolute zero of Y axis: ‘D‘DW‘M
8) Find absolute zero of X axis in
the same way: | |
9) When X and Y both display “0” ,then‘ ‘ ‘ ‘ \W\U\U\U\ H ‘/_‘UN E "‘//‘W
the point 0 is the origin of‘ ‘ ‘ ‘ ‘@‘U‘D‘m
absolute coordinate: )
104
( a y
Q 3]

i

« ©

10.3 Steps (For:DRO-2L)

1. First enter the absolute coordinate system, then find and memorize the
distance of point A of reference point of grating scale and refer zero

“ 0” by pressing ‘ )
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2. When you need to find zero, firstly fin

point A through 0 by pressing . % Azm

Then the digital readout can automatically

find reference point of grating scale. X
1) Zeroing in absolute coordinate system: (A)
Press (7] or@ to enter ABS state:
Then press (XJ. T olodo X[ JAEs [T
L[] D.DDD’ TR
2) Find reference point of grating scale: .
Press ’ W_’W‘/\\/HE‘"‘Q‘I‘
Press [er]to confirm Y-ZIEIRID

3) Find reference point of Z/Z1 axis of grating scale:

Press

4) Rotate the hand wheel of machine tool and move worktable to find refer—
ence point of grating scale in Z/Z1 axis:

5) Find the reference point: 11 oooo® [ FIINT-T |
L OH.OBGD) )

When message—window displays “FIND-Z” (The keeping time of “FIND-Z”
is about 3 seconds), it indicates the reference point is found. As fig
(b),if it is point A, the readout will write down the position of
“104.000” of point A.

Find reference point of X axis in the same way.

As fig (c), set position of Xaxis as “-20.000” . =
Press to quit. ( 2 A
0 T,

3.+ Find reference point after outage. L:I
1) In absolute coordinate system state: X )

Press |z LT TR
) Press (1 [T 143
3) Press ‘ to confirm: H FIUNIC-TAL
4) Find reference point of grating scale of Z/Z1:  |ZFZERD |

press

5) Move worktable in Z/Z1 direction to find the zero of absolute

coordinate of Z/Z1 axis: Yo 1,

6) Find the point C of reference point, ‘ ‘ i gggg ‘HU‘N[‘ ‘ ﬂﬂ‘
] Yo
[ |
[ |

then the DRO readout will display ‘ ‘
] 00000 X [ FIUNC=1AIE
]

“104. 000" -
7) Move worktable until Z/Z1 displays —
0,000

“0” . point D, As fig (C), 1is
the absolute zero of Z/Z1 axis:

8) Find absolute zero of X axis in the same way.
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9) When X and Z/Z1 both display “0”, | | | | 0000 ’ FIUNIC- 1418
the point 0 is the origin of‘ ‘ ‘ ‘ U‘D‘U‘U

absolute coordinate.

104

/71

S
1_23.

¢
70 @ [»

please rotate the hand wheel

NOTE:To guarantee the accuracy of zero,
(It is better to

of machine tool slowly to pass through zero.
find zero in the direction of finding zero.)
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Chapter 11 Simple Calculating Function
(For:DRO-2M, DRO-3M)

Calculating function (CAL)

The DRO-M readouts supply the calculating function.
See the introduction
All calculating will be displayed in X axis.

Function key, press it to enter calculating.

Square root key.

Inverse trigonometric function. Press the key then press the
trigonometric function key to calculate the inverse trigonometric

__ function.
A Trigonometric function key

tayMs
‘ Delete input data or calculating result the last time.
’@_, Shift data axis. The calculated value can be shifted to X

or Y or Z axis.
‘@ Quit the shifting of data axis.

Example:Press to enter calculation function:
Take the following calculations for example: (20+30) +2X2=50

24>Cd>+ L+ e (]

Calculate:sin30° =0.5

Cd—>[4>Cd>0s

Inverse trigonometric function:arc sin 0.5=30°

Cd>(FrEarfrEa> 30

Calculate distance AB=5’+15"=15. 811

E4>(x | >Ed>(+ >4 Ed>(x > L4ES> =] ]> 15811

S

Is

Result is: ‘ ‘ ‘ ‘ mﬂww ’ ‘F‘M/\/[‘d//‘ﬂ‘
T 0odo)
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15,6011 B [ AT ][ ]7]
| [ ]
56N ICIAIL] [ [ V]
518111
As fig: 156.811 is distance of AB. Tool is at point A, move machine tool

until Y displays “0” . This is the position of point B and then the hole
B can be processed.

Shift the value 15.811 to Y axis:

N
Press@
-

Press

~— |~

Quit the shift and enter calculating function again:

Press [ }»({}] T [ E000 @ T 11T
Press to exit. ‘ ‘ ‘ ‘ U‘D‘U‘U

NOTE:

(DWhen the input value or calculating result is bigger than  9999.995 or
smaller than —-9999. 995, the display value will be error. The axis dis-
play and message window will flash. Now press to recover normal state.

@ 1In the course of using calculator, if quit it when ending abnormally,
calculator will display error data. Press ‘ key to recover.
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Chapter 12 Function of Tool Compensating

(FOR: DRO-3M)

Tool compensating function LA
To process part with four sides of 75 and 50, operator )
has to move a more position of one tool in each side to
process the whole sides. The digital readout will auto— —>H<—¢,

75

!
<
o

matically compensate when using the function. l!m
1

NOTE: Only X and Y directions have the tool compensating. @ 5
Steps ;;
7P

1, Press to enter tool compensating function.
2. Select processing model. (8 kinds)

3. Input tool diameter. (DIA)

4, Enter processing.

Example:

To process a and b planes of parts in fig (b).
1) Enter the tool compensating function by

pressing% .

o - L L.
1

2) Select processing model:

Start processing in the position

LTI
LT
roce 1@
shown in fig (2), press P>l [T [9®[ [ [ WHIICH
Start processing in the position ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
shown in fig (3), press ). LT[
LTI IWHITICH
3) Input tool diameter: LTI
Press@-’ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Press ({J] L BT L]
4) Enter processing state: ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
(O Start processing in position shown
in fig(2), move machine tool until X‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
displays7b. 000, Ydisplays 50.000. Then
the processing of planes of two H ‘ ‘ ‘7‘5‘5‘0‘0‘.‘ ‘[‘WW‘P‘E‘W‘J‘
CZ}ides is completed. H ‘ ’ ’\E\D‘U\UD\.
Start processing in position shown
in fig(3),move the machine tool until‘ ‘ ‘ ‘ ‘D‘U‘U‘U‘
’7‘5 &igplays - 50.000,Y displays = |- | [5|0l0 00 &) LIOMPENS
5) Quit the tool compensating function by H ‘ ‘ﬂﬂmmw‘
L oon) ()

pressing % at any time.
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Chapter 13 Display Value Filter(For:DRO-2G)
Function of Display Value Filter

In grinding processing, the vibrating of grinding machine makes the
display of readout change repeatedly and rapidly and it causes the
comfortable vision of operators. The special readout DRO-2G for
grinding machine has the function of digital filtering , that is the
“Removing shutter function” . In grinding processing, operator can use
the function following the operation.

1) Press to enter the function. | | BI5l000 ’ AES [ ] 1Y
2) Press to quit from the function. ‘ ‘ ‘ ‘ ‘U‘D‘D‘U
L[]
L[]

BI5/000 X[ 1AES] [ ] ]
| DI0om) )
Note: The digital filtering function can be only used in “INC” and

“ABS” state. Once the function is used ,other functions can not
be used at the same time.
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Chapter 14 EDM Output Function (For:DRO-3E)

14.1 Function

The function is used to process on spark machine. When the setting
target value of Z axis of spark machine is equal

to the current value, the digital readout will + -20
output switching signal to stop the spark machine 1 15
from processing. T 10
The Z direction of DRO-3E digital readout is [ -2

. . . . ——0 [ o
shown as fig 1, the bigger value Z axis displays, ls N -
the deeper depth it is. According to the display 110 'g l%
value of Z axis, there are positive processing 115 = =
way and negative processing way. When the 4 20 )
electrode is down, the processing is positive and flg 1

the value is increasing. Then the direction is vz

regular. When the electrode is up, the processing is negative and the
value is decreasing. That is “Negative processing” . (See fig 1)

The DRO-3E digital readout has the function of negative fireproof
height that other readout does not have. The
function is a safety protection device with
intelligence position following inspection. In Electrode
the course of positive processing, the electr-—

Negalive
fireproof height
. 4

+ t

ode can be covered with carbon, the electrode

will slowly increase along the negative direc— “ﬁm“//gf T
tion. Once the electrode surpasses the liquid - U4 1T
surface, it will cause fire. The function can | =~ VA ded | 1 .
solve the problems when the readout is set as | _ /"% Z

the negative fireproof height, if the raising

height of electrode exceeds the height of the processed surface, the
digital readout will flash and alarm, and then output signal to stop
the spark machine so as to prevent fire. (as fig 2)

14.2 Steps

1)
2)

3)

The example is shown in following example 1,2 and 3.

First set the parameters such as negative fireproof height, quit mode
and processing direction before processing.

Move the main electrode of Z axis to contact the datum of test piece,
then zero Z axis or set parameters.

Press to set the depth to be processed (the depth value will be
displayed in X axis). For example, input 10.00 and pressto confirm.
Then press@to quit the “depth” state, and enter “EDM” state to
process.

4) The X axis will display the target value of processing depth.

5)

The Y axis will display the processed depth value.

Note: the value displayed in Y axis is the processed depth value.

The Z axis will display the actual value of itself.

Note: the value displayed in 7 axis is the value of the position of main
electrode of Z axis.

Start processing, then the display value of Z axis is gradually close

to the target value and the display value of Y axis is also close to

the target value. If the electrode is up or down repeatedly, the

display value of Z will change, but the value of Y will not change and

display the processed depth value all the time.
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6) When the display value of Z axis is equal to the target value, the switch

is turned off. Then the EDM spark machine will stop processing and

“EDME” 1is displayed in the message window.

There are two quitting modes:

@ Automatic mode:quit the processing state automatically and return
the displaying state.

2 Stopping mode:display “EDME” all the time. Return the display
state by pressing [¥].

14.3 Set the negative fireproof height, quit mode and processing direction

1)
2)
3)

4)

5)

6)

The “negative fireproof height” , “quit mode” and “

rection” can be set before processing.

processing di-

mode. ‘

el epge @

“Auto” means automatic mode and “STOP” is stopping mode. If the ori-—
gin mode 1is stopping mode. “STOP” 1is displayed . Press to [og be
automatically mode, Press@orto switch between the two quittingmodes.

Select positive or negative direction:

Press to enter “EDM” function: ‘ ‘ ‘ ‘ DJU‘U‘U ’ Eﬂ‘/\//‘H‘I‘E‘H‘
Press @to set methods: ‘ ‘ ‘ ‘ ‘ ‘ ‘
Set negative fireproof height: (TTITT 1111
Press L4>C4>Cd>b7] [ [E00l00n) &) EDMHIEH
ress] TTTD®
nter “quit mode” : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Press [j—» to select stopping ‘ ‘ ‘ J ‘

LTI

[ |

|
|
Noo.o00 X)) |EmMHIIGH
|
|

Pressing @is negative direction. ‘ V\/M‘E‘/ﬂﬂﬂﬁ/‘
Pressing is positive direction. | POEIIIT I
Now press @—’ to select negative direction. ‘ W‘DEW‘T‘IW‘

The defaulted direction is positive processing. In the positive proc-—

essing, as example 1 and 2, select the positive processing first. And
in negative processing, as workpiece in fig (f), select negative proc—
essing first. otherwise, the digital readout will distinguish that the

processing has been finished and quit.

Press to return origin state:

Parameters can be also set in the course of processing. When starting
processing, if “DEPTH” , “EDMHIGH” , “quit mode” or “processing
direction” are needed to be rectified, operator can press @ to
enter setting method. When “DEPTH” 1is displayed in the message win-
dow, the depth value can be reset. Continue to press @“EDMHIGH” N

“AUTO0” (or “STOP” ) and “POSITIVE (or “NEGATIVE” ) will be displayed
in turn. The items can be reset according to the hints. Return proc—
essing state by pressing @ until “EDM” 1is displayed.
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14.4 Example for positive processing

Example 1: To process the cavity as

1)

2)

3)

4)

5)

shown in fig (a). Select positive % -
processing first. o, /

Move electrode of main axis to (a) (b)

contact the workpiece as fig (b).
Press to zero the axis: ‘ ‘ ‘ ‘/‘E‘E‘U‘ﬂ.‘ ‘HW‘E‘ ‘ ‘ ‘ ‘
[ PEI000)
L 0oz

L olooo & TERTIH 1]
HNEERER
P
N
L[]
LT
N
I

Press to start processing:

Press —»@—» to set depth:
press @

Start processing:

10000 X[ | DEFPTH |
[ ] ]

11 ]E)

1000 gmM [

If the display value of Z axis is DJMU‘D .

equal to the target value, the UWUU

switch wi.ll .be turned off an /U‘U‘U‘D ’ [Hm/\‘ ‘ ‘ ‘E‘
“EDME” 1is displayed:

NN
Press to return origin state. ‘ ‘ ‘ ‘/mmmﬂ .
L doon) g
L Lsl0oo )| AES] ] ]
Example 2: To process workpiece shown ‘ ‘ ‘ HEE‘U‘UW (V3
in fig (c). Select E—
positive processing first. ‘ ‘ ‘ ‘ /\U\U\U\U\.
1) Move the electrode of main axis to contact
workpiece as fig (d):
Press to zero the axis.
F2l000 & /ES T ' 2 3

1]
[ EI.000) )
[ ]

0000 @ fﬁu\m

Move electrode to the position shown in fig (e): @
([T Eepoo®CIAHs 11 W
RNGDGTI] N
=l | 3000g zd (@t e
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0o x| [ DEPTH |
1)

BER2
ooo &) [ DERPTH |
|

)
@

2) Press to process: ‘ 200

3) Press »@—» to set

processing depth:

/L,

olooo) X[ JEmM T 1]
00010
F0/000
| olooo) X[ DM || E]
olo0o
 Tdoon (z)

4) Start processing:

5) If the display value of Z axis is
equal to the target value, the ‘

switch will be turned off and
“EDME” is displayed:
Press to return origin state.

| 32000 () [AAS] [T 1]
51000 )
30000 Z)

14.5 Example for negative processing

Example 3 "
To process workpiece shown in fig (f). ! (///ﬁ
(

Select positive processing first.

1) Move the electrode of main axis to contact the : f)
workpiece as fig (g). York picce
Pressto zero the axis.
2) Pressto process. Dﬁm \
sotrods @
0000/ &1 DEATH |

3) Press @—P@ to set the

processing depth:

|
HR?
@
|
|
|

4) Start processing:

oo | @EPTH |

5) If the display value of Z axis
is equal to the target value,
the switch will be turned off
and “EDME” 1is displayed:

Olooo
olIooi)

G000 ) [EDM 11 E
G000 1)
6000 [z

Press to return origin state.
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L BOoD) ) IINCT T 1T
ERREEEND
[ Bl000 @)

14.6 The PCD function is used together with the EDM function
The PCD and EDM function can be used together. Operator firstly
uses the PCD function, press to quit PCD in working state. Then
pressto enter EDM function to process workpiece. Press ‘E to
return origin state to go on with the PCD function after quitting EDM

function. With the spark machine, the holes can be processed evenly on
circumference in such circles.

14.7 Switch the mode function of displaying
In EDM spark machine, if operator wants to know the outer XY plane
coordinate, you can press‘E] to display “EDMP” . Then outer XY
plane coordinate can be displayed in X and Y axis . Press E] to
return EDM mode. The function is only used to switch displaying mode

without influencing processing.
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Chapter 15 M3 Function (For: DRO-2M)

The function is used to process erect bevel of Z axis.
There are 4 cases, as follows.

Zj)

% o
Tool

Tool 2
e = A
= L
XY

Filh

- XY
—I-}{‘;'Y
®OAZ=0.1 A=60° @Az=0.1 A=120°
®AZ=-0.1 A=-120° @DAZ=-0.1 A=-60°

Steps (Take XZ as an example)
1) Move machine tool to make it straightly align with the starting point:

Press
(YZ plane)

T T T olooo )| TsimM T 1 1V
11 10000 )
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2) Presskey to enter M3 function: ’ )/
3) Press@ key to select processing plane: ’ ‘ HZ‘ ‘ ‘ ‘ ‘ ‘
4) Select XZ plane and press ‘ to confirm: @

5) Input angle of bevel: L Y7l
Press @-»@-» ’ ‘ m ’
Press next step. 50000 \ BN

6) Input step of Zaxis: (AZ) (1]

L[]
of A L[]
Press [Lg-»(- J-»f g->Fr] ([ 1 o0 [ 2] STIERL ]
Press to enter machining state. ‘ ‘ ‘ ‘ ‘ ‘ ‘

NOTE: The AZ value of each step is

the same.
7) First point, move machine until X axis displays “ 0” and Z axis a

iti dist £ 0.1mm, th .
Ef.zssl hext point: o | Oll610 xd[d [z | [ [V

[ [ 1]
L[]
GILET |

L[]

® Seeond w1 . - o100 )

econd point, move machine unti - —

axis displays “ 0”7 and Z axis a‘ ‘ ‘ ‘ ‘U‘V‘/‘E ‘\Z‘ ‘k‘l‘ ‘ ‘ E‘

positive distance of 0.lmm then press‘ ‘ ‘ ‘ @F‘mﬁ

next point: =

i S @A 13

9) Third point, move machine until X‘ ‘ ‘ ‘

axis displays “ 0” and Z axis a
positive distance of 0.1mm, then press

next point:i

[REl]]

Last point

S ([ FEE0 @R e

10) Last point, movesmachine until X axis‘ ‘ ‘ ‘/E.‘U‘U‘U
L[]
L]

displays “ 0” and Z axis a positive \EE‘D‘U‘U ’ ‘Z‘[W‘ ‘ ‘ ‘ /‘

distance of 0. lmm:
11) Press to quit the function: /UWW‘U

The DRO displays current value of XY.

12)Following formula, verify the value:

. _ A7 _ AZ
Formula: X(I) = 4 X | AX= T
Z, =AZxl

I: Step number: AX/AZ: Step value of each step of X/Z axis.

X(/Zm: Shift of point I of X/Z axis.
NOTE: The operation of YZ plane can be dealt with in the same way.
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Chapter 16 Lathe Function (For:DRO-2L)
16.1 “R/D” function key

The X datum is in the central‘ ‘ ‘ \E\B.D\U\U\ . .
J e 11 0B000®E | 4
ool 1s 1n position A: -
SE0O0X B
, e T 1/56000®
3) Move the tool to position B: ‘ ‘ ‘ ‘7 ‘HW‘U‘M

4) Press —>
When the R/D light is on, it displays the diameter. The Z doesn’ t have
the function.

16.2 200 Tool base

200 Tool base (
Different tool 1is needed when processing o~ .
different parts. For convenient operation, ) e <
DRO-2L digital readout has the function of
200 tool base.

Note:Only when the lathe is equipped with the tool setting block, can the
200 tool base be used.

1, Set a datum tool. Tool setting, zero X axis and Z axis, then set the
zero of absolute coordinate.

2. According to the size of tool and datum tool, determine the position of
Tool relative to zero of absolute
Coordinate and datum tool. As fig (a), 10
the relative size of tool 2 is as = 20

follows:X axis 26-30=-b,Z axis 20—-10~10. < TOOL1
3. Save the tool number and the relative o Datum <::: pis

size into digital readout. e gﬂ“ \1//
4, The number of tool can be input at

random, the digital readout will {b_ *$*

display the position size of tool to

absolute coordinate zero. Move lathe (a)

until X axis and Z axis display zero.

5. Tool base contains the data of 200
tools. *

6+ After open 200 tool base, 200 tool 8::: Q%K%::

base can be closed by continuously

Pressing(t]for ten times. If 200 tool rooL1 & @
base is not opened, it can be open TOOL2
by continuously pressing for ten —-T—J
times. :
The operations for inputting tool {
data and calling tool is as follows: , 8
TOOL

1) Input tool in “ABS” state. Then
tool setting the knife 1 and zeroing.

Set the knife 1 d L:
et the knife 1 as datum too (T 11 Do ABS [ ][]
LT 000 @)
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2) Press to enter inputting state:
3) Input tool data:

Press (X) [Og (o) LT olomo) ) gl 111
L[]

Press [@ U‘U‘MU

4) Input number of tool:

Press [24»pr]

5) Input tool data:

|
|
Press ‘
|
|
|

X[ ITIOILL [ IND)

—
=
=

L]

" @@=
6) Press [{Jto go on inputting the
data of next tool:

Press to quit input state.

7 After inputting tool data, use tool base according to the following

[0 CHIDOSIE |
(2
/

operation. Mount the second tool.

1) Enter using state by pressing Egg:
2) Determine the datum tool:

Press [j

|
|
|
The first tool is defaulted as datum
|
|
|
|

]

!

XJ [ [FlAlSIEL [ ]
)
2 &) [CHIODISE ]

N

tool. Press the number key and

to set other tool as datum tool.

]
|
||
| ]
||
||

]

Press Ei]to use other tool.

|

|

|

|

|

|
3) Press " to use the second tool: DJDWW ‘ HF'/‘HE‘ ‘ ‘ ‘ ‘
4) Press @ to quit the function: MUW‘W

Move worktable until X and Z display “0” .Now the second tool is in the

[ [ ]
Il
Il
Il
Il
Il
|1
Il

datum position. Similarly, operator can input and use the 200 tools
Note: The axis can be zeroed in “ABS” state only when the datum tool is
used. The axis can be zeroed in “INC” state for other tool.

16.3 Conicity Measuring
Conicity Measuring
For lathing workpiece with conicity, the value

of conicity in processing can be measured.

Operations is as follows
As figure, Make the lever readout contact

the workpiece surface A until the lever read

out points to zero.

1) Enter conicity measuring by pressing :
2) Move lever readout to the surface B until
lever readout points to zero:
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(T T IOOgg &[T T IMEASL
3) Pressto calculate: ‘ ‘ ‘ ‘ mmm@

T T HEOT X[ T IMEASL

RRRNEE A

T EDoon [ ] AINGILIET |
4) Press to quit: ] ] \Bmﬂ\ﬂw

L[]

L[]

(The display of X axis is
conicity and the display
of Z axis is angle.)

0000 TN L] ]

U000 (Ze

16.4 About the DRO-21.2 Rl
DRO-2L2 is a 3 axis digital readout specially used on lathe machines.
It is the same as that of DRO-2L except that it adds a linear scale

(Z1) to measure the position of the machine working stage.

See Picture I:

The lathe machine is equipped with two linear scales (Z and Z1) in the
same direction, the position of the machine working stage will be de-
cided by the displacement of the two linear scales (Z+Z1). The dis-
placement value will be displayed in the Z axis display window. The Z1
axis of the display has no function of zero window and linear correc—
tion, the resolution will be set by Z axis and it is the same as that
of 7 axis. The counting direction will be set by Z1 axis. Adjust the
mounting and counting direction of the reader heads and make the
counting and moving direction of Z and Z1 the same, and then 7Z axis

display window will show the moving position of the machine stage.

Picture 1 Picture 11
Please refer to the Picture II when connecting linear scales and DRO.
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16.5 About the DRO-2LP

The DRO-2LP is a two axis digital readout. It is the same as that of
DRO-2L except that it adds a serial printer interface of TP-16 printer we
provide, it can print the display value of DRO;

Press  “Send” key print: X1 Y1,X2 Y2,------X99 Y99;

Press “X” “Send” key print: X1, X2,X3,X4 «---- X99;

Press “Y” “Send” key print: Y1, Y2,Y3,Y4 - Y99;

DRO

z

EI6 £ &g
T B e

/
i S K ,/

Printer interface / \R8232 interface

Dlll[l]['l—

’_Tlll[l]I

Note:The printer interface and the RS232 interface only one can be se-
lected at the same time.

64



RS-232-C Interface of DRO

Transmission signal: 9600, 8, N, 1
Sending data singly:
the data receiver (PC) sends “R” (52H) to the DRO, and DRO sends the
data singly. Upon receiving a 52H, DRO will send a group data (current
displaying value in ABS or INC state).
Sending data continuously:
the data receiver (PC) sends “U” (55H) to DRO, and DRO will send data
continuously. Later, DRO will send data if displaying value is changed.
Stop sending data: DRO will stop sending data when it receives data ex—
cept for 55H and 52H. (For example: A9H) .

The format of output data group( ASC II character)
X+1234.567 [sp] Y+1234.567 [sp] Z-1234.567 [LF] [SP]
X x-valuel space] Y y-value [ space ]Z z-value[ CR] [ space ]
The position of decimal dot is unstable, it will change with the setup
of resolution, for example:
x+1234.560 (resolution=1, 2, 5, 10)
x+123. 4565 (resolution=0.5)
x+12. 34567 (I/M=I , the inch system )

The transmission line is 1.5m filament, the connector is 9p D-type, and the
connecting method is as below

PC Connector DRO Connector
1 1
Input 2>< 2 Input
Output 3 3 Output
4 4
Signal ground 5 5 signal ground
6 6
7 7
8 8
9 9
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Appendix
Troubleshooting
The following are the preliminary solvents for troubleshooting. If you
still have trouble, please contact our company or agent for help.
Troubles Possible reasons Solvents
1. Power isn’ t connected. 1. Cheek power wire and connect
No 2. Power switch is off. the power.
display 3+ The range of power voltage is not 2. Turn on the power switch
right. 3. The range of voltage is in
4. The inner power of grating scale is 80-260v.
short. 4. Unplug the connector of
grating scale.
Cover 1is | 1. Shell is poor grounding. 1. Check the grounding of
charged 2. 220V power is current leakage. machine.
2+ Check the 220V power.
One axis | 1. Replace the grating scale of the 1. If count is normal, the
is not other axis. grating scale has trouble; If
counting 2. DRO is in special function. is abnormal, the DRO readouts
has trouble.
2. Quit the special function.
1. Shell is poor grounding. 1. Shell is good grounding
Counting 2. Low precision of machine tool. 2. Repair the machine tool.
is error 3. Speed of machine tool is too rapid. 3. Reduce the speed of machine
4. Precisions of grating scale is low. tool.
5. The resolution of DRO readouts and 4. Mount the grating scale again.
grating scale is not same. 5. Set the resolution of DRO
6. The unit is not the metric inch. again.
7. The setting of linear compensating 6. Convert the display of
is not correct. metric /inch.
8. Reading head is bad because grating 7. Reset the linear compensation.
scale exceeds the length range. 8. Repair grating scale
Grating 1. Reading head is bad for using range 1. Repair grating scale
scale is exceeds.
not 2. Aluminum chips is in reading heading | 2. Repair grating scale.
counting head of grating scale.
3+ The span between the reading head of | 3. Repair grating scale
grating head and scale is large
4. The metal parts of grating scale is 4. Repair grating scale
damaged
1. The small car and steel ball of 1. Repair grating scale
Sometimes grating scale is separated.
grating 2. The glass of reading head of grating 2. Repair grating scale
scale is scale is wearied.
not 3. The glass of reading head of grating | 3. Repair grating scale.
counting scale has dirt.
4. The elasticity of the steel wire is 4. Repair grating scale
not adequate.
The count | 1. The mounting of grating scale does 1. Mount the grating scale again
of grat-— Not satisfy the requirement, and the an level it.
ing scale precision is not adequate. 2. Lock all fixing screws.
is not | 2. The screw is loosen
accurate 3. Precision of machine tool is low. 3. Repair machine tool
4. The resolution between digital read-
outs and grating scale does not match. 4, Reset the resolution of

digital readouts.
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