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OPERATING MANUAL

Preface the operation and maintenance

of linear scale

® Carmar reserves the authority of explaining théiresion.
® Carmar won't specially inform the user of the instron.
Please contact the dealer if you have any trouble.

» Requirements of the Working Conditions

1. Do not use the device in an atmosphere charged with
inflammable gases. Do not use it in the conditiathw
metal powder, oil, water or dust.

2. Do not disclose it in the bitter sunshine or high
temperature. the ambient working temperature should
range from @C ~~40C.

3. Be far away from the strong acid and alkali as aslthe
chemicals.

4. Keep the signal cable of the linear scale far frivva
power cords as possible.

5. Take the way of installation into consideration whe
using the device in the situations of high voltagfeong
current or magnetic field. do well in isolating the
haphazard signals and avoid the disturbance of such
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Other Requirements

Offer a proper match between the installation fatsx and
the electric signal interface when designing anuyapg the
device.

Do not lay heavy blocks on the signal cable. Pléaselle
and fix the excessive signal cable if it is oveg@nd do
ensure the workers and the equipment a favorabtking
path.

Make sure that the plugs of the signal cable alkame
stably plugged onto the corresponding interface.

Design the application of the linear scale accaydanits
effective travel range, and avoid the occurrencgugbassing
the effective range and the damage of the device.

Do not let dust pile up on the linear scale andrdael-head or
the track of the moveable body of the linear scale.

Be sure to turn off the power before unpluggingdbenecter
of the signal cable.

Daily Maintenance

I. Check the device after uncovering the packagesBlea
immediately contact the dealer as soon as possithie
components are not complete or the malfunction sieed
settling. Do not disassemble or modify it at yousives.

[I. Do not clean the dust on or around the read-heddren
moveable body with forced strength or air, for aymesult in
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the dust dropping in the interior of the movealdeyp

|. Warranty

In normal cases, the linear scale is guaranteegyeaes repair
since it was sold.

1. Principle and application

This linear scale is a kind of transmission amgitgrating, and the
principle is, when the opposite travel main gratamgl the subordinate
grating occurs, the Micro grid/line is generatehlisichange will be
transferred into electric signal through the pregboto-electric exchanger,
and then the digital signal at the relative traselutput after it is processed
by the signal processing circuit.

This product can be grated with Digital Readout famth a grating
measuring system and perform precise and accusat theasurement. In
additional, it can be applied in the trades of pesing and measuring:

Equipment for processing: Lathe, Miller, GrinderdaRlectric discha

rge machine.

Instrument for measuring: Profile projector, Videeasuring instrument,

Tool maker microscope and so on.
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2. Instrument Consistency

1. Linear scale 1pcs
2. Application & installation 1pcs
3. Certificate 1pcs
4. Packing list 1pcs
5. Accessory pack 1pcs

3. Specification
3.1. Device Model

W OoO—0doo

effective range etc 0800 means 800mm
resolution, 1 means Tu , 5 means bu
scale typer Althin,2lmm) B(thick,29mm)

produc tion
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3.2.Table of Specification

Length of the signal cable (M)

ltem LS (slim scale LE(thick scale)
Resolution( um) 1u, 5u
Effective movement L (mm) 50~1000 50~3000
Maximum 50=L =900 |L+30
Movement(mm) L=950 L+50
Distance between |50=L =900 (L+132 L+136
holes (mm) L=950 L+152 L+156
Length of the scale |50=L =900 |L+149 L+154
(mm) L=950 L+169 L+174
3.5;(L=150,300= L =950) [3.5;(L=950)

5;(L=200,250,1000)

5;(1000=L < 1900)

10;(2000< L < 3000)

Thickness(mm) 21 29
Maximum velocity (M/min) 60 60
Working voltage (volt) 5+0.25

Work waste MAX. 5V, 40mA

Reserving temperaturg)) 0~50

Working temperaturé() 0~40
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3.3. Output Signal

3.3.1 Two modes for outputting signal: TTL and R342
(differential type) signal, and the oscillo granasfollows:

u | | | I I |
| | | | Cn I e FE e B
T L S AR e F e B
Enl B L 1T
T [ [
! 2'1'0"-360“E ﬁ !
TTL =ignal RS4322 (deffj?e;j;uial) siznal

3.3.2 Referent Interface Circuit Diagram
3.3.2.1 The output signal interface circuit daygris as follows:

26LS31
A/B/RI Output signal

A/BTRI Output signal
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3.3.2.2 Propositional pairing interface circuagram

SCALE \ COUNTER

R2

R3
74HCT14

R1=68 C1=1000PF
R2=100 C2=100PF
R3=10K

TTL Interface

SCALE ‘ COUNTER

26LS31 A/B/RI

ANTENNA ABRI ‘ R1=120

10 =R3=
RS422 Interface R2=R3=5K

3.3.3 Pin Position
Note: The 9PD-TTLis a standard socket and the staer optional.
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1) 9PD TTL socket(standard) .
PIN | SIGNAL | Color of signal ling Attribute | Current
1 +5V Red Input 35mA
2 ov Black Input 35mA
3 A Brown Output 4MA
4 B Yellow Output 4MmA
5 RI Orange Output 4mMA

9 FG [veavi ng net

PIN | SIGNAL |Color of signal ling Attribute | Current
1 +5V Red Input 35mA
2 ov Black Input 35mA
3 A Brown Output 4mA
4 B Yellow Output 4mA
5 RI Orange Output 4mA
9 FG [veavi ng net

PIN | SIGNAL | Color of signal ling Attribute | Current
1 ov Black Input 35mA
2 NC
3 A Brown Output 4mA
4 B Yellow Output 4mA
5 +5V Red Input 35mA
6 RI Orange Output 4mA
7 FG [Veavi ng net

PIN | SIGNAL |Color of signal ling Attribute | Current
1 ov Black Input 35mA
2 A Brown Output 4mA
3 B Yellow Output 4MA
4 RI Orange Output 4mA
5 +5V Red Input 35mA
6 FG [veavi ng net

5) 9PD RS422 socket (option)
PIN | SIGNAL |Color of signal ling Attribute | Current
El 6 1 +5V Red Input 35mA

2 ov Black Input 35mA
3 A Brown Output 4mA
4 B Yellow Output 4MA
5 RI Orange Output 4mA
6 RI Orange/Whi te 4mA
7 B Yellow/Muite| Output 4mA
8 A Brow Output 4mA
9 FG Wea ing net
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3.4 Sructure & Installation Figure

3.4.1 Installation Figure
€ Instruction figure of WTB Series linear scale. Tahke
effecttive range = 900mmfor an example

Length o the cale L 54

i tance between hole o the ain cale L 3

a oecent L 3

ecti e oeent L

VB erie ecti e o e ent

Relative dimensions of LE series linear encoder

L Max Range Dist between Hol@sength of Scale|Other Dimensions
L =900 L+30 L+136 L+154 Refer to the figure
L >900 L+50 L+156 L+174 above

10
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range= 900mm for an example

Length of scale =L + 149

Distance between holes of the main scale = L + 132

Max movement =L + 30

Effective movement =L

20
[on

25.5

|
|
v

20

h

10.25

| NSy i

2-M5-6H

WTA series effective movement < 900 mm

Relative dimensions of LS series linear scale

58

Installation figure ol.S series linear scale. Take the effective

39
t61.5)

%
;@

i

S

[ 10.25

L Max range | Distance between holemsngth of Scale|Other Dimensiong
L=900 |L+30 L+132 L+149 Refer to the figureg
L>900 [L+50 L+152 L+169 above

h

11
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3.4.2 Part Drawing

Read head Signal cable

4. |nstallation

4.1 Notice for Installation

1. The effective movement of the linear scale shoeldbiger than the
maximum travel of the worktable. If it is not loegough, change a long
-er one or install fixing blocks on the worktalddot less than 10mm
space should be spared between the end of theHRzabland the body
of the scale.(Figure 4.1)

039" 039" 12
Figure4
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As to the installation surface of the linear scHli,is not mechanical
work surface, you should place a cushion on th& b&the scale or
self-made installation cushion. Only in this caga ensure the stability
and reliability of the linear scale and installatsurface.
When you calibrate the parallelity of the bodyluf tinear scale with
level meter or other similar devices, the anglthefmeasuring head
must be confined withint30’(based on the measuring head of the level
meter being parallel with the level meter itsel§.for the angle, the
smaller, the better. If you use the decimal metgu(e4.5, 4.6, 4.8, 4.9),
you must make the bar of the measuring head peiqédadwith the
surface to be measured, only in this case can etiseractual measur
-ing precision.
Please closely consider the following factors whelecting the position
where the linear scale to be installed:
€ Select mechanical work surface as the installatioface.
€ The groove of the linear scale must avoid the tishock of met
-al powder, oil, water and dust (Figure4.2).
€ The length of the L-board, in the possible condgiathe shorter
the better, and the bearing pressure of the intitail surface of
the L-board must be taken into close consideratiswell as the
L-board Seri -al Read Head and the interface ofrtheing

worktable.
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Incorrect in tallation Correct installation

igure 4

5. More than 0.5mm space must
be spared between the
dust-proof cover and the body
of the scale. Allow no contact
between them when moving

the scale.

6. The screw thread of the
installation hole must have a,
at least, 6-threading die
screwing depth. The part .

which bears more pressure, .

such as the fixing board for

supporting the DRO, must ioure 4 4

have a, at least, 8-threading

die screwing depth. LS series linear scale is ¢ightl with M4 screw,
and LE with M5. After drilling holes on the instatiion surface, you
have to smooth the granulated surface and clegpaihéand the stains
(Figure4.4).

14
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7. You must consider all the relevant moving distapefore fixing the
signal cable. The fixing position should be plagethe middle of the
track as possible as you can. And then well butiiiesurplus cable.

8. Make sure that the ground wire is grounded, andsarefrom the cover
of the Read Head to the ground terminal of theadigrocessing device
with a volt-ohm meter (the ground connector of li0O). confirm the
resistance is not more than O.3(Resistance 0.3Q2).

9. Based on the center of the linear scale, yost talte the point of
symmetry of the two sides as the criteria point avadjusting the height
and level of the linear scale. As to any lineatescahenever you
perform the horizontal adjustment or vertical atipent, for the body of
the linear scale itself, the range of the adjustroan’t individually
exceed 20mm from the end of the meter to the bédlyeoscale
(Figure4.5). As for the Read Head, perform the stdjent within the
two square standard sides (Figure 4.6)

igure 4

15
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10 - The crooked radius of the signal cable should beertian
60mm.

e ] ,

]

Figure 4.7

4.2 Standard of Installation

1. The standard of installing the referent surfacgfe 4.8 a,b,c
3 ways of installation)

€ The installation surface of the body is parallethwi
that of the Read Head. The parallelity is less than
mm.

€ The installation surface of the body is perpendicul
with that of the Read Head. The perpendicularity is
less than 0.1mm.

16
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\

0,75%0.15

0.02+0.006"
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igure 5
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-
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//10.004]

0,75%0.15(K
0.02+0.006

Standard of the Body (Figure4.9, 4.10)

The parallelity of the height referring to the «aaf the
worktable is less than 0.1mm, and the maximum canjpass
0.15mm. Based on the point of symmetry, the smallet the
better. When the effective movement of the bodyreater
than 950mm, its linearity should be less than 0.1mm

igure 5

—of]
//To2lF]
—Joo4]
//1008°[F]
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3. Standard of Read-Head:

€ The interval between the read-head and
the body of the scale should range from
0.8mm to 1.6mm. Use a cushion to
adjust the interval when installing the
read-head after it is well installed, draw
out the cushion (Figure 4.11). o

0.8-16

€ Thea side of the read-head and the \
side of the body disturb horizontally.
The valug\:LE:0.5£0.15mm 5
LS: 0.2540.15mm

€ The parallelity of the read-head referring
to the worktable is less than 0.10mm,
and the maximum parallelity can’t
exceed 0.15mm (Figure 4.6).

e

~

4  Notice:
In the figures, R indicates the crooked radiighe track of
the worktable; L: the effective movement of theehn scale;
K: the installation dimensions.

18



