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Preface the operation and maintenance / éimseiiumswazmsingesnm

of linear scale / vpvasnasBasdis

@ Rational possesses the authority of explaining the instruction.

* fuigua wazgddrnalumsaduedaon

Rational won’t specially inform the user of the instruction.

* duiguaanglalwdsldd lnnuduiiawle

Please contact the dealer if you have any trouble. / lsa@adasunusrnihnginnaasidentas / www.7-mars.com

» Requirements of the Working Conditions / feiuwavasdaniwnisyiteis

Do not use the device in an atmosphere charged with inflammable gases. Do not use it in the condition with metal
powder, oil, water or dust./ ﬁwﬁLﬁﬁqﬂmaﬂ%mimmﬂﬁﬁﬁvﬂﬂw shalldluamwisiaslane dsi o 3064

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

0 C~~407C. / sstalaslunnasiaaussdnudogangdigs gasngdlumshnuaiseglusrsssud 0 °C ~~ 40 °C

3.  Be faraway from the strong acid and alkali as well as the chemicals. / gual¥ivhslnasnnnsauazdsednsusagdudeivansiad

AanIaueIe

4. Keep the signal cable of the linear scale far from the power cords as possible. / saumaedayanasussasnardardailaivihesin

< A o e o] ' ¢ Py v
aglisnniigasiedumssunmunndwnawimdninihnazaansiauweniesdudaanasunin

5. Take the way of installation into consideration when using the device in the situations of high voltage,

strong current or magnetic field. do well in isolating the haphazard signals and avoid the disturbance of
such.

>
a <

fmitsdeiimsdaasidelfadnsailuaaumsaindnihusegs nszualniuss wieamnuusimdn wendaanaduaauwaznan.assdaanassunIues

aaalaa
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» Other Requirements / defunadu q

. Offer a proper match between the installation interface and / shmssugiwsnzassznedumesilsmsdadauas
the electric signal interface when designing and applying the device. / sumesiwlasdaanalviidessnuuvnaddauginsad

I1. Do not lay heavy blocks on the signal cable. Please bundleand fix the excessive signal cable if it is overlong and do en -sure
the workers and the equipment a favorable working path./ eshnsudenwitnuuamedayana Tsanuuazuilumedyanadisnaiull i

gLl waziliwitlanausnuwazglnsalddumemsvhaudia

I1l.  Make sure that the plugs of the signal cable are well and stabl -y plugged onto the corresponding interface. /

anadevliwilandanvesasdyanasdnaziades - idguEndudumesiwasiasve

IV. Design the application of the linear scale according to its effe -ctive travel range, and avoid the occurrence of
surpassing the effective range and the damage of the device. / senuwvumslanaiBeLdumasaemsidumeiléuna waznan

4 & a4 44 s a < ¢
Laﬂﬂﬂ?ﬁl’ﬂ@Lﬂ%"’]ﬁ?ﬂ%&lﬂﬁga%‘ﬁﬂﬁ‘wLLa%ﬂ?WNLaﬂﬂﬁmeaﬂQﬂﬂsm

V. Do not let dust pile up on the linear scale and the read-head or / sghdaeslsitlunesvusnandinibaduwaz
9f381un30 / the track of the moveable body of the linear scale. / Gamauassagdnsainiadoun bdvossnandiudedu

VI. Be sure to turn off the power before unplugging the connecter of the signal cable. / asaasulduilailéda

vASesrauazasnlanticiovesas dauanas

> Daily Maintenance / msihgssnamseiu

I. Check the device after uncovering the package. Please imm / asaagovginsatudsanidavssy
At I Tdsa

-ediately contact the dealer as soon as possible if the compone -nts are not complete or the
malfunction needs settling. Do not disassemble or modify it at your wishes. / - éasiasiunu
Suhgegheiuviasilagsinganndiudszney -nts lalauysatudeanudadnadndudedlasums

v o 4 o < v
wilu hnaeedsznaviedawlasenuiaadiasnms

I1. Do not clean the dust on or around the read-head and the / sgnvhanuazeraduuunsesevsiy
81uuaz / moveable body with forced strength or air, for it may result in the dust dropping in the interior
of the moveable body. / fudruiiadeuildsussoduuioan nzeraviilsidunauasnmeludaui
wadewui Ll
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I. Warranty / mssuilsziu

In normal cases, the linear scale is guaranteed one year’s repair since it was sold. / lunssidna

e drneBasdusvlseinmsdennitediusaweune

1. Principle and application / «dnmswagmsidszgne bs

This linear scale is a kind of transmission amplitude grating, and the princ -iple is, when the opposite travel
main grating and the subordinate grating occurs, the Moire grid/line is generated. This change will be
transferred into electric signal through the precise photo-electric exchanger, and then the digi -tal signal at the
relative travel is output after it is processed by the signal processing circuit. / snamdudaduiidusinvosnzunss
AnunevesmMsasdaanas wazdiud -iple Ao \ionzwATINANLAAeUNASINNBAZATLNTITBI AT LEW/ W Moire axgna%w%u ms

vagwuiasitazgnlouldidudayanatlvihenusinandsulnlodidnniniwsing andudeyanas Digi-tal Ainsindoundusimsaygnds

ponvaIndszananalageasdszananadaanas

This product can be grated with Digital Readout and form a grating measu -ring system and perform precise
and accurate travel measurement. In additi -ional, it can be applied in the trades of processing and measuring: /

nandaaidhasnsayasie Digital Readout wazasssyuy Grating Measu-ring ( enswmsia wazgshmsiamsiaumeniniduginazg

£ o o 5 o A4 & o 1
UINANU mmmsauﬂﬂiﬁﬂum%mLwaﬁnaﬁmsﬁuaamsﬂ%zmamau,azmsmmae]

Equipment for processing: Lathe, Miller, Grinder and Electric dis-charge machine. / ginasaldusumsisyanana :

4 < a ¢ 4 4 ¢ 4 ' o
LA309Na9, Nataos, LA3eatdes, wazsadesanglwdh

Instrument for measuring: Profile projector, Video measuring instrument, Tool maker microscope and so on. /

!
A

va3e9sioda : Wsiiniaaslslng, wasesdloTaiale, ndesqanssatdnantasesiionaydw o
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2. Instrument Consistency / eanuasihtasavasasnais

1. Linearscale snesdmsidordu 1pcs
2. Application & installation wedwaiasu & msdads 1pcs
3. Certificate lususes 1pcs
4. Packing list semsvssasfouat 1pcs
5. Accessory pack aaginsaiiasu 1pcs

3. Specification/dayasewz

3.1. Device Modellsuginsai

WT OO—0OOoono

\— effective range etc 0800 means 800mm Baaisiyszd@nSmw <181 0800 VN soomm

resolution, 1 means 1u , 5 means 50 ANNALLDYA 1 LNATOUNINYDG 1U, 5 NINYHI 5LUATOU
scale typer ACthin,2lmm) B(thick,29mm) Biagasna Athin.elmm2 B(s134) 29mm)

Rational production mqmaﬁﬂwmzmumﬁaﬂﬂ%aiﬁ
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3.2.Table of Specification / esdagyadimg

Item/ 1 8MS WTA WTB(thick
(thin scale/ AMuasdon) ATMUTI scale)
1.Resolution / wmsdmAMaHEuR (pm.) 1u, 5y
2 Effective movement L (mm) n1siadow lwafifidseamBnam L (uu.) 50~1000 50~3000
50= L=900 L+30
3.Maximum Movement(mm.)
nriladaulnagean (uu.) L 950 L+50
- y 50= L=900 L+132 L+136
4 Distance between holes (mm) [ S=tiedn
I 0 L 2950 L+152 L+156
50= L =900 L+149 L+154
5.Length of the scale (mm.)
ATIUELTIVDIINT AT (131.) L 050 it a7
3.5:(L=150,300 £L=950) 3.5:(L=950)
6.Length of the signal cable (M) T r R
B T 5;(L=200,250,1000) 5;(1000=L=1900)
10;(2000 =L £3000)
7.Thickness (mm)/ A7uuud (uu.) 21 29
8. Maximum velocity (M/min) / a2 ag96a 0 a0
(Miuni)
9. Working voltage (volt) ussdulden (Taan) 5:0.25
10.Work waste / 91uds MAX. 5V, 40mA
11.Reserving temperature(°C) / 360
amuunilidiasgen (°C)
12.Working temperature(°C) / -
anuniilunisvineu (°C)
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3.3. Output Signal / &yanaservine

3.3.1 Two modes for outputting signal: TTL and , aestunadusumsdsdayaneas: TTL waz
RS422(differential type) signal, and the oscillogram is as follows: ,&syanas RS422 (siiadnwarsuidea)

wazedsabansuLdueiadi:

I

1 o !
1 270° -ze07 0
—_

TTL =ignal

P e H s B
e e T e T
B [ 1L I L
e I e A e B
RI 1

EI

ES422 (defferential) =zignal

3.3.2 Referent Interface Circuit Diagram, $1989uaumunasasduwnasins

3.3.2.1 The output signal interface circuit diagram is as follows: , waumwasassumesisdaanaerduasicei:

26LS31

A/B/RI Output signal

A/BTRI Output signal
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3.3.2.2 Propositional pairing interface circuit diagram / weaswmwasasduwmasimsmssvgdszwadt

SCALE \ COUNTER

‘ R1 R2
A/BIRI

74HCT14

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

TTL Interface

SCALE \ COUNTER
10
26LS31

A/B/RI ‘

ANTENNA ABRI ‘

R1=120

10 R2=R3=5K
RS422 Interface 35
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3.3.3 Pin Position / éwuiksPin

Note: The 9PD-TTLis a standard socket and the others are optional. / wsnewa: 9PD-TTLis ilusen.insnasgiuuazsu q umaiden

1) 9PD - TTL socket(standard) i i
PIN | SIGNAL |Color of signal linef 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 veaving net

PIN | SIGNAL | Color of signal lingl 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 Jeaving 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 Jeaving net

PIN | SIGNAL |Color of signal lingl 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 |eaving net

5) 9PD - RS422 socket (option)
PIN | SIGNAL |Color of signal linef Attribute | Current
9 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/White 4mA
7 B Yellow/White| Output 4mA
8 A Brown/White Output 4mA
9 FG Weaving net
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3.4 Structure & Installation Figure / silassasanazmsdaca

3.4.1 Installation Figure / Umsdass

@ Instruction figure of WTB Series linear scale. Take the / saiavsuuzshvessnandamdodn WTB €354 14

effective range / sa9vifidazansaw L=900mm for an example / ushads:

Length of the scale = L + 154

Distance between holes of the main scale = L + 136

Max movement = L + 30

Effective movement = L

60 £ 0.1

 ————— ﬂ
— 7j§£¢“¢‘?ﬂ’i1ﬂmhlﬁ —[Fu

WIB series Effective movement <= 900mm

Relative dimensions of WTB series linear scale/ vinadusinivasainariadusss WTB

L Max Range Dist between Holes |Length 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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@ Installation figure of WTA series linear scale. Take the / sUmsdacsvesarnaidordusss WTA 14
Effective range / shswsidszansaw = 900mm for an example / iuseghs:

Length of scale = L + 149

Distance between holes of the main scale = L + 132
Max movement =L + 30
11

Effective movement = L

39.2

20
lon
4
%ﬂ
®
®
‘{bl 5

)|
&
e 4 % |
| E?K%‘EH% =1 i =
60 2-M5-6H 20.5
90
?A
A
5

1 DE‘ 10.25

5
o = a—
60;0.1

WTA series effective movement < 900 mm

Relative dimensions of WTA series linear scale / vwneaduwinsvsssnanadinetssduvsssss WTA

L Max range |Distance between holes|Length of Scale [Other Dimensions
L=900 |L+30 L+132 L+149 Refer to the figure
L>900 |[L+50 L+152 L+169 above
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3.4.2 Spare parts Drawing / mwezlua

Right head Body Left head

Read head Signal cable

4. Installation/ mséaea

4.1 Notice for Installation / dsemeadrusunsaaca

The effective movement of the linear scale should be larger than the maximum travel of the worktable. If it is not
long enough, change a long -er one or install fixing blocks on the worktable. Not less than 20mm space should be
spared between the end of the Read Head and the body of the scale.(Figure 4.1) / msiadeusivesainaiBaLdudis

Yazavimwannnnhmaadeuigsgevesidzrinu mnddlaiame Wildsusuisnhwiedadsudonmatenuildzrhau msiuszey

sheszrindmehidududniesssednedios 10 uu. (591 4.1)
ﬁ@ %
10mm - Orm
T3 K

Figure 4.1

12
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As to the installation surface of the linear scale, if it is not mechanical work surface, you should place a cushion on
the back of the scale or self-made installation cushion. Only in this case can ensure the stability and reliability of
the linear scale and installation surface./ dwfusinimsdadsvesainaiBadu malsilgiudmshaudsna aaasnaanzicu
nisvasiadestenionsdniufadanuuies wandunsatiwhiduiansasulssiuemnanadoswazanutindedevesinandimibeLdn

WATABAINTAAGI

When you calibrate the parallelity of the body of the linear scale with level meter or other similar devices, the angle
of the measuring head must be confined within +30°(based on the measuring head of the level meter being parallel
with the level meter itself). As for the angle, the smaller, the better. If you use the decimal meter(Figure4.5, 4.6,
4.8, 4.9), you must make the bar of the measuring head perpendicular with the surface to be measured, only in this
case can ensure the actual measur -ing precision./ iieamaeuiiisanaumnuveshamevessnandmdaduiviaiosiaszsumnio
qﬂﬂsaiguﬁﬁéwsmﬁeﬁu yuvesfainazdosagmelu £30° (65%@%%%5@%0Lﬂ%@ﬁ@izﬁvﬁmmuﬁv@Tn"mz:@"ul,aﬂ ). daunndandndad wnn
aaddnsnadon(zUi 4.5, 4.6, 4.8, 4.9) audesildwieesiriadianfuiuiaiazia wwnAunsaidwhiuiasnsasuysziuans

wwelumsinassle

Please closely consider the following factors when selecting the position where the linear scale to be installed: /

TdsanasaniasvselditesslndSaisiatdonsunitanasfaaasnasdintBardun:

@ Select mechanical work surface as the installation surface.
LAonnufimsvhanunenadunuimsdac
@ The groove of the linear scale must avoid the direct shock of met

F09UINATIAIULTILFUGDINANLALINMTNTEUNN LAY ATIVDIWY

@ The length of the L-board, in the possible conditions, the shorter -al powder, oil, water and dust (Figure4.2).

anmenaves L-board luaniziduld\d de waadidunisionu shsia b uazdu q3ud (mwmiid.2)
the better, and the bearing pressure of the installation surface of the L-board must be taken into close
consideration, as well as the L-board Seri -al Read Head and the interface of the moving worktable. #idniaz

4 & a s & Py ° a il v s i a v o . ] 1
ANUNAINATDULUFIVBINUEINM TRV L-board azdesithaniarsanedrdladsauidendusisns L-board Seri -al wazdiuse

o o 4 4 4
dseanuvadl@zrnauniaaoui

13



Application & Installation Guide for Linear Scale (VER1.0) / gslamsdasiouagmsldsnudwsu Linear Scale (VERI.0)

)
o o
o o ° °©
o o S o 1)
o o o o
o) S o
o o o 6
o o o o o
ﬁ@ S

=——=0F

Incorrect installation Correct installation

Figure 4.2

More than 0.5mm space must be spared between the
dust-proof cover and the body of the scale. Allow no conta

between them when moving the scale./ dassiugesinssnnni

Figure.4.3

0.5 ux. szwe shasoudud|uwaze Scale balananalddnsdunaszul

o 4 4 4
Nb3d Scale LAGBY N

The screw thread of the installation hole must have a,
Figure 4.3 at least, 6-threading die screwing depth. T
part which bears more pressure, such as the fixing bo
for supporting the DRO, must / .ndsaangueszdnsiadioss
307 4.3 athation, Anudnvesmstuanguuy 6 tnde dauvide.

WSINA9TY wiu wrndadrususessy DRO azdies

Figure 4.4
Have a, at least, 8-threading die screwing depth. WTA series linear scale is tightened with
M4 screw, and WTB with M5. After drilling holes on the installation surface, you have to
smooth the granulated surface and clean the paint and the stains (Figure4.4). / sieghssios
8threading

anuanuasmMsiuang dnaibordudsd WTA dallsiuiucasang M4 way WTB wien M5

!
s_ 4 g

o & o s ¥ v oq v & & o 2 <
NWANANNLASIUBWUNINITAAGN @mmm‘wﬂ%wum% ‘i]%h&l@]LﬁﬂﬁJLLa%%'\@'ﬂ&la3@1@akbazﬂﬁjﬂaﬂﬂ'§ﬂ (cﬂ']‘W‘Vl4.4)

14
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7. You must consider all the relevant moving distance before fixing the sig -nal cable. The fixing
position should be placed in the middle of the trac -k as possible as you can. And then well bundle the
surplus cable.

@mﬁmﬁmsmﬁxwméauﬁﬁﬁmﬁmﬁﬂ%mmauﬁﬂx%ma Tyanan shuwniemsaseasegassnarsves trac -k sLﬁanmf;aj@

Wi RaN8dIULAUDEI9E

8. Make sure that the ground wire is grounded, and measure from the cover of the Read Head to the
ground terminal of the signal processing device with a volt-ohm meter (the ground connector of the
DRO). confirm the resistance is not more than 0.3 (Resistance <0.3Q). / assagevliusilaildsomedu
wih wariamnshasevvsshisudsdansnsvesadnsaltszananadyanadisiaissialiad-lesin (Fasiensaduss DRO)

o

Jusuenasnumalainin0.3Q (enudumun=0.3Q)

9. Based on the center of the linear scale, you must take the point of symm -etry of the two sides as the
criteria point when adjusting the height and level of the linear scale. As to any linear scale, whenever
you perform th -e horizontal adjustment or vertical adjustment, for the body of the linear scale itself,
the range of the adjustment can’t individually exceed 20mm from the end of the meter to the body of
the scale (Figure4.5). As for the Read Head, perform the adjustment within the two square standard
sides (Figure 4.6) /

enugagusnasvssaNdIuLBILdn Aadeddyaduanas -etry maaﬁgﬁaaaﬁmsﬂu@@Lﬂm@vﬂﬁlaﬂfvmmgmamw‘fmaﬁ
nandmdadu duvanadadillen weladmuiamhmsdfiluwwaneundenssuunds dvsuhemevesainade
viuatu drsvsamsysudedlainin 20 s, mnmeiinesishdavesaina (3094.5). dwsuven Wvhmsdsumeludes

Musnespudmdsndasa (39 4.6)

Figure 4.6

Figure 4.5

15
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10 - The crooked radius of the signal cable should be more

than 60mm. / sesiaaLagrvesaredeyanasaisannndy 60 us.onugd 4.7

51 EEEEEE o o

Figure 4.7

4.2 Standard of Installation / snasgiunséaacia
1. The standard ofyinstalling thg referent surface (Figure 4.8 a,b,c)
INASPIUMIAAINUAISBS (307 4.8 a,b,c)
3 ways of installation) 3 35%lumsdae)

€ The installation surface of the body is parallel with that of the Read Head. The p
arallelity is less than 0.1/ Wufams@acsues Body v1nuiy v999281% ANNUUTEDEN 0. 13031,

# The installation surface of the body is perpendicular / fiufms@assves Body saan

with that of the Read Head. The perpendicularity is less than 0.1mm. / fusfagrs e

eaanntioenan 0.1 .

16



Application & Installation Guide for Linear Scale (VER1.0) / gilamsdaciswazmsldanudwsy Linear Scale (VERI.0)

7 7 7

@I
}//
do o [/I0004"

N

/o] //Tod]
Jhows] 7 o [/]000#]

1.0,75%0.15 ® 0,75%0.15 ® 0,75+0.15(K
0.02+0.006" 0.02+0.006" 0.02+0.006
Q kb c
Figure 5.1

Standard of the Body (Figure4.9, 4.10) snassuusasaades (mwid.9, 4.10)

The parallelity of the height referring to the track of the worktable is less than 0.1mm, and the
maximum can’t surpass 0.15mm. Based on the point of symmetry, the smaller, the bett -er. When the
effective movement of the body is greater than 950mm, its linearity should be less than 0.1mm. / a3

VINUUBIANNFINS 198989 9vsbFzrhaudetiosndt 0.1 uu. wazgegabiiin 0.15 un. auyaansnasddndsd wile

MstadpulnVsIeMentdszansmwannnd 950 un. anuwBssduaisiasndn 0.1 us.

17
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3. Standard of Read-Head: / snasgruvassisnn:
@ The interval between the read-head and / $1snaszuisfisruway
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). Body vessnandiuaassioans 0.8 . de 1.6 s, daneso “

Franmidefacdevhsundnndansesadud daanzeen (307 4.11) o © 3
® The ¢ side of the read-head and the 3 / éhuomesviguuazp W 5.4

side of the body distur b horizontally. The value/\:WTB:
0.5+/- 0.15mm WTA: 0.25+/-0.15mm / érudnsues Body sunamkis
wanew A WTB:0.5 +/-0.15mm WTA: 0.25 +/-0.15mm

@ The parallelity of the read-head referring / ensvihisuduvesmssrsdsiasn

to the worktable is less than 0.10mm, and the maximum parallelity can’t exceed 0.15mm

(Figure 4.6). / fl@evinutiosnd 0.10 asi. wazanuvwnugegacodlaiiu 0.15 am. (504 4.6)

4 Notice: Inthe figures, R indicates the crooked radius; F: the track of
the worktable; L: the effective movement of the linear scale;
K: the installation dimensions.

Tugd) R visngaesasiaacay F: daenailldzangin; L: mssadsuiivesainavisduagedyszanian K:
VAN IAAGI
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