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1. NOTES TO USERS

Read all instructions carefully before
starting use.
Save this MANUAL for future reference.

WARNING - This equipment generates, uses,
and can radiate radio frequency energy and if
not installed and used in accordance with the
instructions manual, may cause interference to
radio communications. It has been tested and
found to comply with the limits for a Class A
computing device pursuant to Subpart J of Part
15 of FCC Rules, which are designed to provide
reasonable protection against such interference
when operated in a commercial environment.
Operation of this equipment in a residential
area is likely to cause interference in which
case the user at his own expense will be
required to take whatever measures may be
required to correct the interference.

1-1. General Precautions

When using Sony Magnescale products, observe the
following general precautions along with those given
specifically in this manual to ensure proper use of the
products.

e Before and during operations, be sure to check that
our products function properly.

eProvide adequate safety measures
damages in case our
malfunction.

to prevent
products should develop

o Use outside indicated specifications or purposes and
modification of our products will void any warranty of
the functions and performance as specified of our
products.

eWhen using our products in combination with other
equipment, the functions and performance as noted in
this manual may not be attained, depending upon
operating environmental conditions. Make full study
of the compatibility in advance.
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1-2. Handling Instructions

e Do not route the head connecting cable, power cord,
etc, together with the machine power line in one duct.

o Supply power from an AC lamp-light source.
e Connect the ground terminal to the machine with a

supplied ground wire. Make sure the machine is
grounded.

L
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Remove paint or rust completely before
connecting the ground wire.
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Do not route them together with the
machine power line in one duct.

e Place the display unit more than 0.5m (20") away from
a high voltage source, large current source, large
power relay, etc.

e For installation of the display unit, avoid the location
exposed to chips, cutting oil, or machine oil. If
unavoidable, take adequate countermeasures.

e Do not put on a vinyl cover directly over the display
unit or put it in a closed container,

e The ambient temperature should be in the range of
0°C to 40°C (32°F to 104°F). Avoid exposure to direct
sunlight, hot blast, or heated air.

S N
Cutting oil 5 Y

B
Welder
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eWhen the power supply voltage is lower than
specified, the display may not be illuminated even
with the power switch turned on.
Be sure to use the power in the specified range.

eOnce the power switch is turned off, leave it for at
least 3 seconds before turning it on again. Otherwise
malfunction may be caused.

e Note that if the power is interrupted momentarily or
the voltage drops temporarily below the normal
operating range, an alarm may work or malfunction

may occur.
3
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2. INTRODUCTION

The LH20 digital position display unit may be used with
a linear scale for high-precision digital display of po-
sitions and linear displacements. The LH20 lineup com-
prises LH20-R, B, C and G which consists solely of the
display unit and LH20-RP, BP, CP and GP which includes
a power supply unit as well as the display unit.

The LH20 boasts high reliability with Sony’s unique
Magnescale system and the latest microprocessor and
custom LS| based on our longstanding digital
technologies.

Read this manual for effective use of LH20.

3. MODELS

F?ncté:cé}n v b |HEYE v | Ty b Py FEH RS —ILEL| BCDHESD | RS-232C GP-IB EE PUIO
oot Reset | omole | prgger | Jouch zg?c?(ﬂ;it nt| BCD output | RS232C | GPaB | Power
detection supply

LH20-R O O o} o} o]

LH20-RP O O O O O O

LH20-B O O e} o} O O

LH20-BP O O O o] O 0] o]

LH20-C O O O O O O

LH20-CP O O O O O O O

LH20-G O O o o] o}

LH20-GP o] e} o o 0] o}

OISR ELE O : Provided

BCD i, RS-232C i1, GP-IB HA D ERAEIC
WTHE, SHEBAHNBEEDEIRUAE S HitA T S\,

As for the operations with the BCD output, the RS-232C
output and the GP-IB output, see the instruction manual
for the external input/output function.
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4. FEATURES

® Easy operation with joy stick

You can easily set, preset and recall the preset data by a
joy stick operation. You can learn quickly how to
perform the operation.

®Easily extendible modular type

Display of up to 3 axes available easily and economical-
ly by combination of module display units.

(If the LH20-G is used, display of up to 2 axes is
possible.)

®*Remote control by the wireless remote
controller
Remote control unit is available as an option.

®Selectable resolution

The resolution is selectable by the selector switch:
0.0005 mm (0.00002"), 0.001 mm (0.00005"), 0.005mm
(0.00017), 0.01 mm (0.0005"), or their respective displayed
diameters (double counting).

Further the high-speed response of 60m/min (39°/s) is
attained for every resolution.

®Machine tool error compensation

The LH20 compensates errors arising from the
inclination or deflection of a machine tool, and displays
the actual displacement of the machine. Thus, the
displayed value accords with the actual displacement of
a workpiece to achieve high accuracy positioning and
machining and restoration of machine tool accuracy.

®High performance and high reliability
The LH20 uses the latest microprocessor and large,
easy-to-see fluorescent tube for the display, which
ensures high reliability and a long service life.

®Data storage function

Data on display and preset data are held automatically.
Therefore, data is kept even after power is turned off or
in case of temporary power outage.

®Touch Sensor
The Touch Sensor (an option) facilitates the setting of a
datum point and the measurement of a workpiece.

®Scale absolute zero point detecting function
When a scale with built-in absolute zero point is con-
nected, the absolute zero point on the scale (fixed point)
can be detected wherever the scale stands. The
detected fixed point is useful as the absolute zero point
for machining.

Further any offset amount of the absolute zero point can
be set and recalled easily, which is useful for the
absolute zero point setting on a boring machine or the
like.
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5-1. BRI =y FPUIO DERMF %

ESIBICERfT T TF &\, (Fig.5-1%F8)
OFR1=-v rEENRLOAN—EHLET,

@BFEL-y tOAFRTIERRIZ Y MEALET,
28, SNBSS EFERIF I SDABHEN EFTOTE
Aa+2 5 OfLE (10—C0Figs-3) & ZERT & W,

OEE1-_v O 7 v 7 AEFRRIZ Y FOTRAORIZIZ
OAhdH, 7 BEERORNICIETDAHFET,

OF1=v balEHEbEizsh, BREIZ Y F5HIZAT
1 Fadxd,

OB E1=v F LEOREE DI, PUOTED T v &
AEBALERTRIZY MRS TEELET,

EN 1B 2EMTIFERANES, EREE-7/-ax0 7
MIIEEI=Z v PARICEML TT S,

32 18NEBELI=- Y P T3BETHRRAIZ Y FEERHT
227,45 TRy b AERL TERT 2
ZElE, o TTF &L,

(LH20-G# 1 75 &L HBEI, 28F TTT L)

5. INSTALLATION AND
CONNECTION

5-1. Connecting Power Supply Unit
PU10

Connect the display unit(s) and power supply unit
following the procedure below. (Fig. 5-1)

@ Remove the rear cover of the display unit.

© Couple the connector of the power supply unit to the
display unit. To connect the power supply unit with
more than one display unit, refer to "Position of
Connectors” (Fig. 5-3 on page 10) for the correct posi-
tion of each connector.

© Fit hook A of the power supply unit in the lower slit of
the display unit and hook B in the upper slit.

O Slide the power supply unit to the right.

© Fill the recess formed in the upper surface of the
power supply unit with the bush provided, screwing
the bush to the display unit.

Note 1: When all the three connectors are not used,
place the unused connector(s) inside the power
supply unit.

Note 2: One power supply unit is able to operate up to
three display units. Do not connect the power
supply unit to more than three display units.

(If the LH20-G is used, display of up to 2 axes is
possible.)

(BE)
BEL=Zw POBRMTITHEINBRD-OEEFESNTULET
OT, TTICHAENBELZ v b 2BTT 2 HEICIE,
PFEAROIRIBBARICH-> TEBREI=- v b EBATITT
TFau,

(Note) The connection and installation of the power
supply unit have been changed, and the instruction
manual has been accordingly revised. See the manual
which was delivered together with the product.




Or/—557,
Remove the cover.

@05 EERTS,
Insert the connector here.

{ 7wz C
mE e Hook C
Connector
/ BEI=- 5

4

Powe[ supply unit

ORIZHABO T v a5@BAL FPTEHE,
Put the bush in the recess
and secure with screws.

F) TusankiErERER
E7 w2 COMIZIEALR
ik L TF &L,

Note: Place and screw the
bush so its left end
comes between the
hook C and display
unit.

Bt S EM3X6 ({TB&)
Screws(+) M3 x 6 (Provided)

Q1= tEEhtHIZAFAF

-

Slide the power supply unit

to the right.

Fig. 5-1



5-2. RirA= v F DEERF

2 IMNF AL, MELRTERLET.
ROFBSIBIZFTT-TFEW,

OEELYFRIZ Y F LEATAOECIZ Y F TEON
MAERASA FEETIEHAL, ETORRIZ v b A
A %7 . (Fig.5-2)

OTEL=-y OO ERSKy -T2 5 5&A
DFTRIZy b~EEFRL F 7. (Fig.5-3)
OEBEHEr — T ILEERE, - FE 28 I 3%

ROBEE&EEIr—TNhN—EBFITET,
(Fig.5-4/5-5)

02, SWMERTNEESIE, "—TNAN—DOLFIZT via
B3, *TEZEL 7. (Fig.5-4/5-5)

MED

Groove

®HEI—-F

Power supply cord%

5-2. Fixing Stacked Display Units

For 2-axis or 3-axis display, stack display units taking
the following steps:

© Fit the lower-edge hooks of one LH20 unit in the
grooves cut on the upper edges of another unit, and
slide one over the other and align. (Fig. 5-2)

@ Connect the power supply cable connectors of the
power supply unit to the respective display units.
Refer to “Position of Connectors” below. (Fig. 5-3)

© Mount the cable covers, which shield the cables and
hold the units together. (Fig. 5-4/5-5)

O When display units are stacked on one another for
multi-axis display, insert the bush in the upper end of
the cable cover and fix it with the screw provided.
(Fig. 5-4/5-5)

OFT1=-v r2RENRD
Stack the display units

[kt
Projection

Fig. 5-2

[ﬁﬁ:*??mﬁllwﬁmmMCmmwmm

1 MRRDHE

For 1-axis display
2#A T1 B
2nd axis | 1st axis 2HMERTOHE
For 2-axis display
388 ?2!@5 1868
3rd axis 2nd axisTﬁl axis 3wERTOHE

Fig. 5-3

FILH20-GZ 1 75 5L HEE, 1M I 28T R T
FERT &L,

10

For 3-axis display

Note) If the LH20-G is used, use the 1 or 2 axis display.



| 28 DTRE 12/2-axis configurat_iom1

OWEML Ty — 7L a7 7 ICER
Connect the power supply cable to the connector.

Q7 15BBHTHLFIIED

1$08 Fit in the bush and screw it.
1st axis
=0 Erif < M3IXB (11B&)

28 M3 x 6 Screws (provided)

2nd axis
(288%7R) - S mitr v M3X6 (HBE)
For 2.axls ) o ( { - ~ M3 x 6 Screws (provided)
\display o :

=TI hi— ~L—-

Cable cover

O r—TLhi—ERfHT S
Mount the cable cover.

E) =T HN—=DET
g7 v CeFErL
v FOBIIZELAR
FUkHLTTFE L,

Note: Place the cable
cover in position and
screw it so its left
lower end comes be-
tween the hook C and
display unit.

Fig. 5-4

OBRELr—T L E24 20 5 IZER
Connect the power supply cable to the connector.

O7 1530 THher2bsD
Fit in the bush and screw it.

B2 2 M3X6 (11B&)

1848
1st axis

288 ‘—'—-—-——____\
2nd axis
3!ma~—-_____\

3rd axis

M3 x 6 Screws (provided)

{0 goit o EM3X6 (TER)
~ " M3 x 6 Screws (provided)

(3#h%T) a
For 3-axis f, !
display H‘">J

F) A—TIhi—DETF Or—7Lh—ERHTE
filiz7 2 Cr&FRa Mount the cable cover.
Zw bOMIZELAR
UL TFEL,
Note: Place the cable
cover in position and
screw it so its left
lower end comes be- .
tween the hook C and Flg. 5-5
display unit.
Refer to the above
figurer.

1



5-3. o — 7 L DERR 5-3. Connection of Cables

By —TILIEHR R AR, C-», EET 404 Fasten the connecting cables to stationary members to
prevent accidental disconnections. Be sure to turn off

®zL TTE‘”L” . _ ) . the power of the display unit before connecting or
~y FPr7oERE, LTRAEBOBREEY>TA,S  disconnecting the head amplifier.

ToTTF&W,
BEI— K757, (FBO323 1= —&HHRLT

AHLACEERICHERALTTFE W,
guFEYAN
Touch sensor

HEgYEy FAR — — AT —MLEE
Remote reset input Scale signal
'4" le @
@®
B 4>arE-t N .

AC-100V/120V

e —

_T@g

100/120VAC or o
220/240VAC outlet 3 Ay FPvT
- RRERO N /N—RE
o BYHLTAY FT T 5
bl BAL. hAN—ROF T
s &
f N €y bR Lo EeEETS.
| Etornal resel connector Head amplifier: To connect
I X the head amplifier, remove
the cover plate on the dis-
play unit, insert the head
amplifier, and secure it with
the screws.
sy FrH (557%)
(B4 ~—C &)
AEY Ly b RLUF g"::a‘e;?:;' (option)
Remote reset switch 24 =)L/ Scale
-D-f = ger—fe R
(57~—2 &) =N Fig

(see page 58) Shielded cable

12



5-4. KRR = v P DEEF* 5-4. Mounting of Display Unit

FEBOEFICIVRBOBTERBE 2 AFEALET. F Use the supplied brackets and screws for mounting the

HD &5 IZESRICSBEARYTITTHA S, SESRICEE display unit. Attach the brackets to the bottom as shown
L below and fix the unit to the installation board.

Note: Be sure to use the supplied screws. Use of over-

i UED i g \ R . i .
) RUMTCELTHROZERBLTT L, BT E21 20 sized screws may damage the internal circuitry.

ERE, AREROEREOER L L2 B8 HU LT,

KT\
L ExeR (1ER) A yency T

/ Bracket (provided) ”

===
@ ©)
Lo
BT 2B M3X6-24 (1B &) o
@®M3 x 6 Screw 2 pcs. (provided)
o EE & BBt ~+% eBracket Dimensions
|
B — |
v [ ] 3
E\! L SONY B . 8
(=] —
5 E 320112.6" .
- - e a
o
15/0.59" B  20011.4° 15/0.59"
261/10.3"
of © '
=1 | T "'
— @ £ ol
o " :
2 3-M3
® S 4-M4 .
_ & ' i3 DS
o 1 f e
S 2 270/10.63" _ 425_
-g 9,50.98' 1 . 40.98)
& B 145/5.71 | l
® = ]
| l T ]
! 1o
L
| 1000
. Eild
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6. HMNBFLBES 6. NAME AND FUNCTION
OF EACH PART

@WEIL= b
Power supply unit

BETR1Zw b
Digital display unit

O In/mm selector switch
(EAmITCEfFuTVwELA)

- e+
On5 <1 Y [ 1234565 | |se=p)=e Owiz (7
Axis label /@ ) ek Power switch

L @ FHBA/Fr L F—

I Y-
Q)T 2K Mode selector/cancel key

Remote control
light receiver - 23 1 Loy
748 1% 8 Qzaf.Tfjﬂ#ﬁ )

Joy stick (operating lever)

@E— (1 uhr—% 7th digit 1st digit
|
Mode indicator 07y LET
Digital display
o 1= 4k / Standard functions o {TINMEE(S >~ 7 RITHERIEATHE)
Additional functions (Operable while the lamp is on)
7\ b/ Preset
i I BE/5 v F e 4B
iassw:l%ﬂ;ﬁet tor /8 Absolute zero point/touch sensor selector
HFEOHI Ty T o—F
Countup L Load
e dob: Ky DR Ny '
EI Countdown H R
Hold
«p 1) 32—/ Recall
ey =31 /AF—
€ C/nt ring/ !
)£ b/ Reset entering/memory
WA v F B =y b © Power switch (on Power supply unit)

ORR21 ('ix . {FJ) o o Set the power switch ON to apply power. Then SONY
214y FEONBICET L BEHAY, 5009 RRAH will be displayed. Set the switch to OFF to cut off the
$¢. OFFEIICETEEBENI O ET. power supply.

OE— FEYIEA/++ )L+ — (MODE/CE) © Mode selector/cancel key (MODE/CE)
® £ — )i AR (MODE) e Mode selector (MODE)

P " e Each time the key is depressed, the standard
Fo AT BICREME L AMBEOPBEAN TE L functions and the additional functions are selected
T . {TInEEEDIRIEIL, WEES > T A RIS THY alternately. While the additional function mode is
Wi, selected, the function indicating lamp is on.
® ¥+ tILR{E (CE) e Cancel (CE)
. o _ N When it is depressed while the joy stick is operated,
PaART 4y 7RERIOF—EIT L j_F v :t the joy stick operation is cancelled to display the
LOME AL, Yad AT 1y 7B EROFRRIZREY previous data.

¥F7.
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O afxAF4v7(BFLA=)

BEERRT ~ THTE

e )t v I#&fF (RESET)
AT ERRAEO VT ENET .

o) a—LEME ()
FTHEICEE T (TR AR T £y b
NF—vhERRENET.

L EH_;'E - F‘E’]ﬁ i ( Bl )
EAEICEECHRT (" ELTE) & ABSET, INC &
RAZEICHEDY £7,

o7ty MtE (A=)

EAEICIRT & AT L, HEREDL T HELIRAE
sy T, MIBICARIN A~ 7 LET, #
LEET 2 e aBmIc Sl aE~> 7 LET,
LAY (T R ETR) & BT RNMEL Y DT
ChrTPwTLET, BLETAEBBANCHAT LT
w7 LET,

THEICIRT (" ST & ST RRMEL Y A
P hFTLET.

HMLET B AY P ILET,

| EERIR AATE |

OFEE/F v FEYDYER
EFMICIHT & LTI HRREN, 27— VRS
HE— FORBEE ) 9, BERT LI vF LY
E-FIZRY 27,

o k—JL FiR{F
FHEICERTE Yy FE oA EREmICEMLIE
(9 yFEHE—F), VR —IERE BB
(R —LESRHE— F)IZ, tDORORKEERF
LET.

e n— FEfF
FTHEICBT EY v F L YA EMEEEICHEMLU B
(4 v FEoHE—F), VIR —ILEAEEBFR( R
S LEABRHE—F) 2, tOBORRELYEHE
=BRL XY,

© Joy stick (operating lever)

LWhiie the function indicating lamps are out

e Reset (RESET)
Push the joy stick to the left to reset the display.

e Recall operation ( ¢« )
When the joy stick is pushed downward with Cap
off, the last preset data is displayed.

e Selecting Display joy stick Mode (5.)
Each time the joy stick is pushed upward with “=p”
off, the absolute and incremental modes are
selected alternately.

ePreset ([3¢1(+1))
Push the joy stick to the right and light the indicator
“wp” to set the unit ready for value setting. Each
time the joy stick is pushed to the right, the position
of the flashing digit shifts rightward. With the joy
stick kept pushed rightward, the position of the
flashing digit shifts rightward continuously.

When the joy stick is lifted upward, with “wp’” on, the
flashing digit counts up. With the joy stick kept
pushed upward, the flashing digit counts up
continuously.

When the joy stick is pushed downward with “wp’”
on, the flashing digit counts down. With the joy
stick kept pushed downward, the flashing digit
counts down continuously.

While the function indicating lamps are on :l

e Absolute zero point/Touch sensor selection
When the joy stick is pushed to the left, “42" mark
is displayed and the scale absolute zero point
detecting mode is entered. When it is pushed again
in the same way, the initial touch sensor mode is
entered.

eHold
When the joy stick is pushed upward, the displayed
value is held when the touch sensor touches the
reference surface (touch sensor mode), or when the
scale absolute zero point is passed (scale absolute
zero point detecting mode).

eLoad
When the joy stick is pushed downward, the
counting starts from the displayed value when the
touch sensor touches the reference surface (touch
sensor mode), or when the scale absolute zero point
is passed (scale absolute zero point detecting
mode).

15



oty —HLERF (€)

S yuFELHOR—I FEDBRETT,
EHEIZIT & R—IL FRRABERESNT, 7—7
DhbnBAENBENARRENET,

o1/281F (¢)
4oL AP ILE—FER(NC)E, AAMICHT L
EREHNKIZENET,

OEAKR—NLFEDAE) 8 (D)
EHEICET £ h—IL FENRES h, REBEIRR
anEv,

OF I NERIR

o755 % TERTHOREERRLET., £z,
REHNREL-BEICTET S5 —LER (PSOAXSR) # L
9,

@E—-F1r>4H4—9%

ABS: sS4 377V a—bE—FERRICHNET,
BAMBRROEIIRVICHKEL-EERANLY
niFtoABEICHE N ERRLET.,

INC . ST 2,42 L A FILE—FRRIZKEY £
T, Uty PREREULTA LA I ILE—
FFRRICHY 2T,

w  MESRTEAEREORESRRLET,

3 AT AEEAE—FELY, AT—LER (#8
WES) OBHAET AKEEE Y £,

¢ ERTIIRESLBRICRTLET.
mm: X by IBEORTTY,

OS>~
HENFZUT DN EMF T TERL ET,

T YEI=PL 5

JEQALIZ Y FEIFE)ALDRKBTT, A, K3
HIZLBBFNHLULELIICLTTFE L,
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eCentering (¢)

By the centering function, the value held in the touch
sensor function is halved. Push the joy stick to the right
to release the hold function of the value, then the
distance from the center of the workpiece to the present
position is displayed.

e Halving function (¢)
In the incremental mode (INC), push the joy stick to the
right to halve the displayed value.

eMemory of the absolute zero point value held ()
Push the joy stick to the right to store the held value into
memory and to display the present position value.

O Digital display
A plus or minus 7-digit value is displayed with
zero-blanking.
When malfunction has occurred, alarm is given by
display. (See page 59)

© Mode indicator
ABS: “ABS” lighted indicates the absolute mode
display.
The present position displayed shows the
distance from the datum point first set.

INC : “INC” lighted indicates the incremental mode
display.
The reset automatically sets the LH20 to the
incremental display mode.

= : A value can now be preset.

4 :Indicates the detection mode of absolute zero
point of scale.

@ : Double counting.
mm : Unit is metric.
in : Unitis inch.

0 Axis label
Attach the labels provided to indicate the axes.

© Remote control light receiver
Signal light from the remote control unit (option) is
received here. Pay attention that the receiver is
always free from any oily dirt or dust.

O Inf/mm selector switch (on Power Supply Unit)
Used to switch between inf/mm on display.



7. B1EH %
A Brrrosag

o ERFAICEENE-REIEFLANAOXFLARREINE

T HADHEEM0.7 5 — LR OBEEASRBLTTFAL,

o MESF-HIER LIz, T3 —LERRAHEEREZ) £y
PRIFZITA-T, BEREELELTTE L,

@28, S BRBERR T CIEBIZASEAT, LT 18
BIIZa1R2AT 1 v 7 BEET->TTF&E W,

® U ATy IBMEATRVWIRASL, BEAA vF 4%
ANSZ EFEDHTTF W,

® Ua ATy oL, LT, EEOEIEEHEICIE

LAFTU-TTFEL, ROBMADY 31271 v IR
ETIEEBFL A,

7. OPERATING

ACautions on Operation

e When malfunction has occurred, characters as shown
in “10. Alarm Display” are displayed in place of
numerals. Refer to that section.

e When you operated wrongly, or when an alarm display
is given, perform the operation again.

e When more than one display unit are used together for
multi-axis display, be sure to operate one joy stick at a
time.

e Do not turn on the power switch and perform the joy
stick operation at the same time.

@ Move the joy stick in the specified directions correctly.

Diagonal movements of the joy stick will not cause
intended operations to be performed.

17



7-1. ¥IHAERE
EREOBEICABRNS, 1]-7TIOMBEEEIT->TTF I,

B Y LA WHHAREIX, MODE/CE ¥ — %L, XD
WHAREICEATT S W,
TNTOMBPEERTHIE, 231271 v 2 % RESET
FHENZIRL T &, BREAOFFIZ LI-ROHEN TR
nEd,

O TR EDNL I NKEIZEVWTHY S a A AT 17
% RESET AraI~#8L £ 7 &, BIEOFF BFO REN TR
Ihxd,

BEAEY > TPYELTTFEL,

IR EII—ERETHLEREAXOFFIZL THRFS O
FTNT, EEREBRRUREMBEZEET 2H8OHT
nU, BEORETIILELY FHA.

®EFE A vF ON%, 10 #LLAIZ MODE/CE ¥ — %L
TF &, BREZEAE LB BFHLED -, MODE/CE ¥
— AL THHHIRE (TR ABDRAEC L Y &
A, PHELTTFEWL,

AR ROIBERE

1) BELI=Zy rOBERA v F(POWER ZONIZLE T,

2) 500Y BERBIZCCaAA AT v a2 EAMIZHT L
FNEEFRRMBAB (LY, F-THRANRT LS
nyET.(6xFv7)
YEREERE (1 o8k, SEEA SO Y THERAT HEIC, X
TOREHNE—E LB LIICTTTFEL,

ESIECRELTTE L,

7-1. Initial Settings

Before starting actual operation, perform the initial
settings ([1]to[7]) described below.

e Skip unnecessary initial settings, by pressing the
MODE/CE key and go on to the next setting. When the
joy stick is pushed to the RESET direction after all the
initial settings are completed, the value, which was
displayed before the power-off, is displayed.

elf the joy stick is pushed to the RESET direction by
mistake while the initial settings are performed, the
display changes to the value which was displayed
before the power-off. Turn off the power, then, to
perform the initial settings again.

e The initial settings, once made, are stored even if the
power is turned off. Therefore the initial settings are
necessary only when the system is newly installed or
when any setting revision is required.

e Press the MODE/CE key within 10 seconds after the
power-on. If it is pressed after 10 seconds, the initial
setting mode is not entered (additional function
indicating lamp flashes) to prevent any erroneous opera-
tion. Turn off the power and press the MODE/CE key
again.

Luminance adjustment
1) Turn on the power switch of the power unit.

2) When “SONY” is displayed, move the joy stick to
adjust the display luminance. Each time it is pushed
upward, the display becomes brighter, and
downward, darker. (16-step adjustment)

When 2 or 3 units are combined for use, perform the

luminance adjustment so that the luminance of all
the units is the same.

Follow the numerical sequence for operation.

" BEZA Y F

Power switch

(2]

J

C3

OoN
(_POWER )
OFF

tQ

BE

AR5 Ly
Bright
o
Dark

ETA@ICERT

Push the joy stick upward
or downward

18



2B RRBORE
1) BIERA1vF%ONLM#, MODE/CE*—%38L TTF
3Ly,
AMBERERT S > 7H T~ THBEL, HERICHEES
hi-R/IERREVERRENET,

2) PaA ATy EETARNRSZ 2L Y, KT

ODENEREBIZEETHeHTEET, HETET
0.0005mmIZFFEENTULF T,

ESIBIZRIEL TTFT &L,

[2] Setting resolution

1) Turn on the power switch and press the MODE/CE
key. All the additional function indicating lamps
flash, and the factory-set resolution is displayed.

2) Push the joy stick upward or downward to set the
desired resolution referring to the table 7-1.
It is set to 0.0005 mm (0.00002") before delivery.

Follow the numerical sequence for operation.

ON

BERA v F

. { POWER
Power switch

OFF

t

| 5004 |

(2]

=g/ Lamps flash

MODE/CE VLN NNy
Sl IH| |L]| |e»
P I A R U A R U A
B E A HEAR AR
$#89 / Push Ready for setting.

(3

5u U U mm
R E [ed][ -]
Factory set value ETFH@IZIET

Push the joy stick
upward or downward.

#F7-1/ Table 7-1

= BN RIFRE *= T~ RNERRE
DISPLAY RESOLUTION DISPLAY RESOLUTION
.0005 mm / -.0005 mm 0.0005 mm 100002 in/-.00002in 0.00002 in
i P P ' ¢ )
i 0005 * /-.0005 mm @ 00002 7 /-.00002 @
001 mm/-.001 mm 0.001 mm .00005 in /-.00005in 0.00005 in
@ @ o] ¢
001 & /-001 ¢ 200005 7 /-.00005 » ¢
005 mm/-005 0.005 mm 0001 in/-.0001 in 0.0001 in
¢ ,_ P b, P -
i .005 mm} .005 mm ¢ .0001 inf .0001 in @
ot mm/-o1 2 0.01 mm .0005 in/-.0005 in 0.0005 in
¢ ¢ ¢, @
o1 o0t P P 0005 #/-0005 & P
E1) ¢ FERRT(2EFTR) TY. Note 1) @: Diameter display (double counting)
OB M EDKEIL, BRLITA, The decimal point remains at the same
position.
E2) RNIERREBERETHEEL, #EOBH A RAYER Note 2) Check the counting direction in relation to the

LT, BHICEECOLLL ) ICREMELHEIRL T

Tauw,

VA FAFRRENE, BEOREAEBE®RL E T,

machine moving direction.
The minus display (=) means the polarity

inversion.
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BlY —7PHRENKREF %
1) 2@ EET#, &5(CMODE/CE* —43#L TTF&
Ly,
HIEEE TS > THAT ~TARKL,
THE, BEATEEELY FT,

Y ZTHIEED

2) PaAfAFq v A ETHRICETZEICLY, U=
FTHEBOEE, EEHANTEE7. LAMICHLE
LEBEBHMICHTL FHELY, THEICELETS
ERAD L RHTHAYET,

I) = 7#E 1E 8 (3 +£0.002 mm, £0.004 mm, £0.006 mm,
+0.008 mm, £0.010 mm, £0.015mm, £0.020 mm:++++-
------ (0.0065mm 2 F v 7)------£0.600mm % T 24618
WiE~ET,
RETHWMEBOTIHHVERRINET,

o) FTHRHIEEBMHEL RU AL, 8. Y ZTHE, NIR

EEBLTTEWL,
AR (EMES LOLC 000" (ZEXEEhTULWET .

ESEICRELTT WL,

[3] Setting linear compensation

1) After the operation [2], press the MODEI/CE key. All
the additional function indicating lamps will flash to
show that the linear compensation amount is ready
to be set or changed.

2) The setting and change of linear compensation
amount is made by pushing the joy stick upward or
downward. Each time it is pushed upward, the
amount automatically increases, and each time it is
pushed downward, the amount automatically counts
down. 246 different linear compensation amounts are
available for selection from +0.002mm, +0.004mm,
+0.006mm, +0.008mm, =+0.010mm, =0.015mm,
+0.020mm, (at 0.005mm steps) up to
+0.600mm. The least significant three digits of the set
value are displayed.

e For details, refer to “8. LINEAR COMPENSATION.”

eThe LH20 is delivered without compensation set (“LC
000").

Follow the numerical sequence for operation.

o i@/ Lamps flash
MODE/CE A A N Y S
el [H| |L| |oe

P2 T A I T A R T A

R E A AEARAE
Ready for setting.

89 / Push

PHE
+ setting

C®E
—setting

[ rnr
L L uuu
H FE7 BF RS E i

Factory set value

12

fb’l./wlﬂ] +
o o1 72N
L L u 15 t
t ho b Pu7
Count up
) ZTHEIER

Linear compensation amount it/ or

|

£ -015 |

!
L

howb 7
Count down

20



49y FeorHEEDHRTE [4] Setting touch sensor radius

[BJDRAER T, &5 MODE/CE #—%#LTF &L, Atter the operation [3], press the MODE/CE key. Al the

TIBEERTRZ > 7H T~ TEBEL, v FE 43 additional function indicating lamps will flash to show
DBE, TEHTEELY £7 that the touch sensor radius is ready to be set or

(73, 70ty MR TS T S v F o OEEAR :'I:eaggt?;:ir;;?t the touch sensor radius referring to “7-3.
ELTF&UL,

e The touch sensor radius is factory set to 5.0000mm.
HERIZHIT25 v F2 o nHEF, 5.0000mm (%

e Correct setting of the touch sensor radius makes cor-
EEhTUET, g

rect display of the reference point or measuring range
possible in the load or hold operation with the touch
FUFEYDOFERSFELIEEENATVETE, 9 sensor.
FEoHIZEBO—F, R—IL FERER, F0EEE

BERIBENT, ELCEES - IAEHEH)RRS

ni4,

ESIBICBEL TT &L, Follow the numerical sequence for operation.

sk / Lamps flash RIS
MODE/CE i Vg VLN Factoryset\ralue
¥ L |[e® nMnn
8| |H S0000..
P T WA T WA I U A Y
AL IO RN 2
87 / Push Ready for change
S
Flashing digit
—
TE@ET ) € bR TR —n
To change the value, perform the presetting operation. /".J\‘— —_— s = ="

BAEEIZHRT
Push the joy stick
to the right

21



Bl 7€y MEAY DEXTE

4] OREF T, &5IZMODE/CE ¥ —%#LTTaLy,
AInEERTRS > 7HT < TARLET . LV —I7 A%
FEIZATL, EAnA 7ty tBAYOESR, REH
L UEEE

ERIZw POFBIRMT, A7ty MEAY HTTIC
BEIANTUVWEDIBSIE, tOAESIhI-AYEER Z DR
EFTRENTEET,

HEEEOL 7y MEAY(E, 0.000mm IZEESATW
i-q—c

ESIEICHRELTT S,

[B] Setting offset value AY
After the operation [4], press the MODE/CE key. All the
additional function indicating lamps will flash and

« 4" mark will light on the display to show that the zero
point offset value AY is ready to be set or changed.

eWhen you have made a note of the offset value AY, the
AY may be set in this procedure.

e The offset value AY is factory set to 0.000mm.

Follow the numerical sequence for operation.

&g/ Lamps flash

MODE/CE LA N Y N
el |H| | L] oo
P2 T WA (O A B U
K E T AEARAE
7% / Push Ready for setting.

AELEZA 7y MEAY &

Ty FRETRE (26~— &)
Set the noted offset value AY

by the presetting operation.

(see page 26)

A% /Note
AY{E
AY value
norrr
2 o uu e
ey (2]
Flashing digit
- i < /—
—ﬂ* ( EX
/,\'—‘——‘—'—'—""“
EHREIZET
Push the joy stick
to the right.

E) AYEABIES A TUAWHEORMELRESL AR

22
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Note: When AY is not yet measured, refer to “7-10.
Offset Zero Point.”



GIE.3:3= =20 X)) 'E:35
RRIZ Y bHXY,ZWEHOWSNIZHHYT 20 535
ETBODRETT.
RS-232CHHE LU EIL A= v b &{ERT 285"
CDBRENDEENYFT,

1) [B]DBIER TH#, & 5IZCMODE/CE+ — 4B L TTF &
Ly,
BEERTRS > 7T ~TEBL, SMBEATEEL 72 1)
7,

2 PaAAT 4w HELETHAIZHLET &, “1.2.3.4"
DEARTREN, thENDEMIZtDEEAND = &
TREXIEEHNTE T,

HARE, #MIEELLDAS "IZRESATUET,

ESMCHRELTT &,

Setting axes

This setting is performed to determine the axis on which
the display unit is used in the operation with RS-232C
output or with the remote control unit.

1) After the operation [5], press the MODE/CE key. All
the additional function indicating lamps will flash to
show that the axis is ready to be set.

2) Push the joy stick upward or downward. Each time it
is pushed, 1,2, 3 or 4 is displayed. Select any of them
for each axis. The unit is factory set to no axis
designation “AS —."

Follow the numerical sequence for operation.

o SR/ Lamps flash
MODE/CE A S A O B A S A
6l H| L] [es

N A T 2 B Y A
IE ATRE R AR

LAs - ]

H T B AR E il
Factory set value

No axis designation

7 / Push Ready for setting.
AS 1 X &/ X axis EFHEmizigs
AS 2 Y #/ Y axis [Bonl + |
AS 3 Z %/ Z axis (AR
| E g | $
AS 4 W ## /W axis e
AS — BOIETEL L T

Y BHEEE
Y-axis set

Push the joy stick
to the upward or
downward

|
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7174 LR EAVERESDRE

JEILAZy P AFERTRHEICE, TYEI R

BEESHAVEICAZY FORERSERA—IZHNB LD

IZEELTTFEV,
DEI>IZy MIBIGFEE LAY 2T OT, FiBED

| ArvLRVEICAZ Y FORRHPEEELRSL

[ 72120 ThHB, ROBIETHEELRIT-TTFEL, ]

1) [6] DERfE$ET#, = HIZMODE/CE+ — %L TTF&
Ly,
HEES o 7TH T ~TAEL,
HEJEEE o) £ T,

JEIVREESORE

2 PaAATF4 v R ETHRICHTZLICLY, UE
IVRBESORE - EEHTEET,
DEIRBESL, 0-15"FHD16 B A E~ET,

HATRF3) £ REHN R ATHEL "Code —-"IZEXES
hTuwEd,

LUETTRTOMBPEEEERT TT .

& 5|2 MODE/CE ¥ — 5 #8 7 L 1OHEREICRNET,
JEQAVERBEELARELLBE, tOBESLABICE
rahET,

EBIEIZRIELTT &V,

[7] Setting channels for wireless remote
control

When using the remote control unit, be sure to set the
channel number on the display unit so that it matches
the channel number on the remote control unit.

*Since the remote control unit is an optional ac-
cessory, read its own instruction manual carefully
before proceeding to the following operation.

1) After the operation (6], push the MODE/CE key. All the
additional function indicating lamps will flash to
show that the setting of the remote control unit chan-
nels are ready to be set.

2) Push the joy stick upward or downward to set or
change the channel number of the remote control
unit. Any channel can be selected from among 0 to 15
(16 channels).

The channel number is factory set to “CODE — —” by
which the remote control signal can not be received.

Now all of the initial settings are finished. When the
MODE/CE key is pushed again, the unit returns to the
setting mode [1], and further, if the remote control unit
channel number has been set, the number is also
displayed with “SONY".

Follow the numerical sequence for operation.

&g/ Lamps flash

MODE/CE NN N Ny
el lH| L] |e2

P2 T U A R WA R T A

B E AT REARAE
Ready for setting.

187 / Push

| [0d4E -- |
b 76 ey A3 il
Factory set value 9

ETFABCHT
(b + ]

©

(@] -]
Push the joy stick to the
upward or downward.

™
3
Q.
m
—1-—::]

S > 74T/ Lamps are off.

el [H| | L] |@9

o MODE/CE

Wy
ca

Y

B E AT RERAE

Not ready for setting.
##7 / Push

—|l‘-|:3

VEICRBES
Remote control unit channel number set
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7-2. ERDOIXA L) £y b RE

RE, EMBLURNRTBOZENEY ELIZORDF

JETHIZRHTT &L,

7-2. Applying Power and Resetting

After installation, connections and setting of the resolu-

tion have been completed, begin machining as describ-

OBREXMI v FhEANDS,
BEI-_ v PDEBERA v F
(POWER) % ONIZF % & 507
AERRENET. 500Y Al
Li=V), Error HEET B8R
M0.7 5 —LFTRIOIBEEZBLT
FTaw, 792 EaIZE
D ENERTREIRRERF, 5075 &R
DFEIZ)EIVEFEEHNRTE
nfv,

O a1RX71v7 % RESET /)
(ko S

BREEAE, RIS v b
BIEET DL aIBERTH (BE
ZOFFIZ L1-BF) DRRMEH TR E
hid.
2EAN(I3EMTIEHENGEESIIV
Tho#BMo)ty PRIEIZL-T
HLARETY, LIEE Vv F&h
rrEosarEoRRENET,
Dty hBEEEA oL AT ILE
—FeR)ET,

OUERDET 3,
BBOT—TLEBBT S, B
BESRTEINET, Vv L
fAEA, BB RIS T ="
(4 F+2)RRbLET,

ed in the procedure below.

n N y
100000 .~ =&)

BE OFF B FTAEA10mMm @
BE T, MEON LI-RnFzRTA
If the display indicated
10mm at the time the power
was switched OFF, this will
be the display when power
is switched back ON again.

| 2080000 .~
+ABIZEIZ1I0Omm BB L 1o B
ok i)l

Example of moving the
table another 10mm in the
(+) direction.

-200000 .~
Uuuyy e

© Set the Power Switch to On

Set the POWER switch of the power
supply unit to ON.

“"SONY” will be displayed.

If “SONY” or “Error” flashes in the
display, refer to “10. Alarm Display’.
When the display unit is set to be
operated with the remote control
unit, the channel number of the
remote control unit is displayed
following the “SONY"” display.

O Set the Joy Stick to the Left

If this reset operation is performed
immediately after applying power,
the display will indicate the value in
effect at the time the power was
switched OFF.

For 2-axis or 3-axis operation, the
reset operation can be performed on
any single axis.

After the reset, only the reset axis
will indicate zero.

When reset, the unit is set to the
incremental mode.

© Positioning

When the machine's table is moved,
the amount of travel will be
displayed. A “=" will also be
displayed if the movement is in the
minus direction with respect to the
reset position.
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7-3. 7t v MRIE

“_50000" % 7ty FTHHBENRIEAIETRL ET

7ty PRIOHEARRSATLY
FT5, T TROFIRTITHVET,

OLEFRAICa A AT4v 7%
07,
»ERHNFATLET.

7-3. Presetting

r NN n ,Nc]
LUy

Tty FETOERRE ()

Display value before presetting (Ex.)

The following is the example of presetting “—5.0000".

Perform the following procedure
with the display indicating the value
before presetting.

© Push the Joy stick to the right.
The “=’ indicator will appear in the
display.

[l + ]
OLXBITHAIICZaA AT l_- mc} I @ Push the Joy stick upward or
7 &R, - o downward.
| — | w__" : H :
gL £ T, The will flash in the display.
- - _\il'_/ NG ) 3p
OEHEICCaARTA v 7 %3 [ o == = J © Push the Joy stick three times to
BT o AR the right.
b4 2 — g g8 Flashing digit The “1” of the display value before
7Y€y PREQBHORRET 7 the preset will flash.
AELET.
) AT b Ty T
g Count up
Flashing digit
OLFEIzCaARTAv 7 k4 - \S’f &) O Push the Joy stick upward four
-/— o L . .
E#7. L B 4’ :::Tes'd ing this, if the joy stick i
- . - - . en doing this, if the joy stick is
2R, RIFL /- EFLARTBE, gtu ;"W” pushed continuously, the display
BBKICHAI P Ty TLET. ount down will increment (count up)

2,3,4,5LhT Ty,
%130,9,8,7,6,5 £t h7 > b A
T35,

The display will count up
through the sequence 2, 3,
EE 4, 5 or down through the se-
quence 0,9,8,7,6,5.

continuously. Also, pushing the joy
stick causes the display to count
down and pushing in this direction
continuously causes automatic
continuous counting down.

2, THRICBREL /N —&EE
hw b d e, BLUE
ZrEEgmchY YT LE

Ty bET
Preset completed

[ -50008. B=
1

1#78
First digit

@@L M aAXT4 v %S
FIE N
8L ST -5 BBANIC SUEAT
pEICL T b &N, S
Hr M ERIEEAT, 7Vt
v bHETLET .

© Push the Joy stick to the right
five times.
If pushed continuously, the flashing
digit will shift to the right auto-
matically and when the flashing
digit disappears, the "=’ indicator
will disappear from the display and
the preset will be completed.

1) 1B R TBEMATERANI L Ty 7RIEHT b Note 1: At the first digit, the display will count up or down at
FLET. the set resolution.
Note 2: When a digit on the display is flashing, pressing the

32) EHOBRTIEARKENE, EXETHECHTLHT ML
E 3

joy stick upward or downward causes counting.
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7-4. BERREERRNE—FOYER

RRIZw PLH20IZ(E, HESD LDOMRMIBAETRT 3
T7I)a—bE—FABS)E, YtwbEtiE 7Yty
PMTIZEDMImD DDMBERRT B4 0L A%
IWE—=F(INC)H'H Y FT.

7-4. Setting of Datum Point and
Selecting of Display Mode

The LH20 has two display modes: the absolute mode
(ABS) in which the absolute distance between the datum
point and the spot position is displayed, and the
incremental mode (INC) in which the distance between
the previous machining position and the spot position is
displayed with a reset or preset operation.

L _ 77V a—tE—FFE(ABS)
Absolute mode display (ABS)
| {2 LA LE— FEE(NC)
Incremental mode display (INC)
EHEm Vb HEE
Datum point Reset Spot position

TV aA—+FE—F(@ABS) &1 2L X% JLE—F(INC)
DOEHEE,

Bhwl + | FRIZCaS 2T 1 v 2 58T,

BAFICLWHRET, BER—BRIEELET L, TOERT
E-FIZRWET,

BRAF

The conversion between the absolute mode (ABS) and
incremental mode (INC) can be made by pushing the joy
stick upward.

To restore the original display mode, make the same
operation.

Operating

iﬁf Setting of Datum Point

Set the LH20 to the ABS mode.

To switch from the INC to ABS

RAELETE

Lights
7Y a—b+E—FERABS)
ICERELET, [ noono

mode, push the joy stick upward.

4oL A5 ILE— FER(INC)
NHEERFEFEIZCa A AT 1y
L, P77V a—FrE—F
FR(ABS)IZL £7.

Ty MREICLYEES O
NIIHESI A7y L EE5ERS
e, A7y MEXFADLE
£

Enter the datum point “0” or, when
the datum point needs to be offset,
an offset, by the preset operation.
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FrE—FOYIE A (ABS/INC) Selecting of Display Mode (ABS/INC)

Po P1 P2 Pa
oo Fan) FanY fa R
L/ 1/ Ay U

L1 L2 L3
- L

Li=lz=L3=10
L=L1+L2+L3=3.0

07ty MREICLB'0TEL -, INC @ Zero Approach Positioning
T Sy hEL) KT Push the joy stick upward to set the
Preset vaiue Lights S mode to INC

- - . Bl ] -
EHF@IZT a7y 7 ERL, AP O Enter value L1 by the preset opera-
{2 oL AL 9 ILE— FFR(INC) uuuy- v tion, move the machine table from
rLET Po until the display indicates *0,”
o ’ T — 7’)»1@!’1 Machine table moves reaching P1. Perform positioning to
RIETV €y MMFTLOBEAN  (mmpnv> 1) | (count starts) P2 and P3 in like manner.
WL TP BT —TIL 52 B8
A, RRO" & fEH Py [ non
)Y, ABBRAFETP,, Ps
DEERDELTFS W,

ABS
OXRTE— FOYER —Ei'ﬂh @ Switching Display Mode
; : . ights When machining at P3 ended, the

P g % 1i,P 6P FTO . g )
E;ﬁ’&;% ﬁzuﬂ#;; o | distance from P1 may be displayed

ANRE ’ [ -30000. *“} @ in the ABS mode by pushing the joy
rEMmIzZCaqzTa v BR]L, stick upward.
77V a—bE—FERRKABY INC
rL£d. ABSEFRASITL, Po E— FTE To return to the INC mode, push the

Mode changes joy stick upward again.
e P TD EE%ﬁ ﬁmé hx To E™
nnnnn . N

ERE—FETICETHIE, BE uuvuuy - &g

FEREICYaA ATy 7 EEL
TF&w, 122X 5ILE—
KR (INC) IZENELY 27,
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7-5. 7Yty b F—F D) - LIRS

“wFRA AT L TWR LB S| - FmiIcY sl AT
Ty o ERTERINDT )y POEFRTRENET,
SO a—LBECE Y, B—EvyFOE Yy FBULIMIA
REEICHEET.

7-5. Recalling Preset Data

A press of the joy stick downward, when the “=p’
indicator is not displayed, causes the preset value to
be displayed.

This recall simplifies a pitch-feed machining process
using the same pitch throughout.

HE M
Subtraction direction  Po P P2 P
- 5mm 5mm 5mm
—_— - -
N Fan M -
Ny \V v Ny
7 &y b+ #4E (5 mm) ) O —ILERIE 1) O —ILifE 1) O —JLRME
Preset (5mm) Recall Recall Recall
“50000° 27 EvFT 3 Preset the Value “5.0000”
05 ) ° 50000~ @ @

Refer to “7-3. Presetting.”

r7-3.71) £ v FRIE,NDEA SRR
LTTFauw,

ol =]

#H T — 7)L%8 | Machine table movement

QT — 7L BB ¢S,

@ Move the Machine Table
Move the table from point Po. The

F—T7IL & P BEIL, TR0
el o EBEAPIE LY T,

position at which the display reads
“0” is P1.

© Push the Joy stick downward

OTHAILSa M ATAv %
Y,

connn
U uy e

This operation displays the

ZoORETHOT) £y ME
“5.,0000" ‘RSN ET .

previously preset value of 5.0000".
This is the recall operation.

ell=1

## T — 7 IL#E | Machine table movement

—hhty) a—LBRETT,

OB T—7 L 5BHI LS,

ANANM .
u.uuuumJ

O Move the Machine Table
Move the table point P1. The

F—TILEPHHEEL, TRO
el EAPERL) T,

OR UREEEET,
RA#ELFETTVEY P TF—=9D
Da—LEELERR0CETT
— T EBET HE, PaOfIER
HHHEET,

position at which the display
indicates “0” is P2.

© Repeat the Same Operation
Following the same procedure,
recall the preset data. The position
at which the display indicates “0" is
point Pa.
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7-6. RRED1/2R1E 7-6. Halving Displayed Values

Q1 7L A9 LE—FRR(INC) INCHER @ Set the unit to the incre-
rt 3, INC mode display mental mode (INC).
— = S When it is already set to the
77 a—=hE—-FRRABY ‘oboon i absolute mode (ABS), push the joy
OBFE, EAMIZCCa A AT a0y : .- stick upward to change the mode.
%L, INCERRIZLET.

@ MODE/CE ¥ — %387, E ﬁ @ Push the MODEICE key.
MEEET S TAEITL £ 7 ¢ All the additional function

: HEERT S 7 Y indicating lamps light.

Additional function Push
indicating lamps

Z2afMxXFqwy ' Push the joy stick to the right
97:‘3:::;;@) SafRT4 [ _3333”.“} (%}- joy 9
— ,IU e — — s Vs TR Then the displayed value will be
TNfEN2S N, BRERTT 7 Halved value halved and the additional function
[EETL T, indicating lamps will go out.

) BRED EBEIE, 12 X FILE— FFRR(INC) Note) Halving the displayed values is possible only in
NBESDHATEEE > TWET, the INC mode.

R RS R B R 5w A BN 0 o B R e R AR AR
7-7. RR(ED X E) —11F 7-7. Storing Displayed Values

O[O FAIICY aA AT 1 v &IBLENT S CBAEME elf the joy stick is pushed to the right continuously the
DOERRHVIEEENET(FIEOOOO) gjlrrem displayed position is stored (procedure @, @, ©,

OIEMAEREI R ET )y MRIEEITHIZ & (, elf the polarity is reversed, it is possible to use the

A= IEIZd s TR—E Yy FOEw FEWIIAE recall procedure to perform a pitch-feed machining at
the same pitch throughout even without performing the

LY 29, (FiE00O0-0000)
¢ preset itself (procedure @, @, © — 0, O, 0, O).
mEHm
Addition direction
—_— o P1 Pz Ps
%1/ Display 0 5(-5 o|-5 0| -5
fan) Fany Fany M
. (. N \.|J
Uk M & #E L 1 O —LRAE U a—LHRfE
Reset TR & T8 Recall Recall
Display value with reversed
polarity is stored.
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WM T — U= SERIRER

Oty MREET B,
RESET AMICyad 251y %
L, RREO"ICLET,

OB —7 L BB S,
P LBBE ¥, TR
“5.0000" & 75 - t-f B (BRAMLE)
HPERY T,

r@EFEICCafRTa vk
Y
FREIC S HETLET

(4 Fopi o
W?O
ML BH, XiF8EZ a2
TA v ERT L RS EN
7 bL, "= RIRAUH R BT
0% L MEMBOFRRENE
BEhid,

ST XAT14v 7%

LOTﬁﬂE954Z%497%
#7,
RRBIZ-"RRHFEBELET,

OEFAIcCafRAT14 v 7%
#Y,
BLIETRY, 8@EZ a1 RF 1
v o BT ¢ “—5.0000" AR &
h, HHsREL-ENTES L
7,
BHT—7LEPHSEBEL, &
RO ER S fIEA P &) %
7.

OFTHRAIZZ a4 RF4 v 2%
9,
A a—LBEICRY,
“—50000" H*ERENE T,

ORBIHBT—T L EBBHT 3,
RO L > 1 LBA Ps & 7 V)
7.

i

T —

o

[e2]=]

-50

05 G=

rn
Uy

BT — 7B , Machine table movement
nn
uu

nr
Uy

-50

nr . _
uu. i

BT —

n
uu
[ =]
7’»*3!?3\ Machine table movement
nnn
oy

(For reversed-polarity recall)

© Perform Rest.

Push the Joy stick to the left,
The display will read “0".

© Move the Machine Table.

Move the table from position Po.
The position at which display
reads “5.000" (current position) is
P1.

@ Push the Joy stick to the right.

The “=’ indicator will appear in
the display.

O Push the Joy stick to the right.

Push the joy stick continuously
or push it eight times to shift the
flashing digit to the right so that
the = indicator disappears and
so there is no flashing digit in the
dispaly. When this condition is
reached, the currently displayed
position value is stored.

=@ Push the Joy stick downward.

The “~" indicator will flash.

O Push the Joy stick to the right.

Push the joy stick continuously
or push it eight times to display
*—5.0000" and store the reversed-
polarity value.

Move the machine table from
position P1. The point at which
the display indicates “0" is P2.

@ Push the Joy stick downward.

This is the recall and causes the
display to read “-5.0000".

O Move the Machine Table in

the Same Manner.
The point at which the display
indicates “0” is Pa.
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7-8. 7y FH(RFT)DERFE

0y yFELHIETTA AR EDOEEICEI Y T, TR
EHE-HSVTHEALET,
ey yFELHYDELYEIE, R T SICLBEEER
T, EEMICEMLIE, TETETLIZTSNDLD
RBEICH STV, LIy TIEETIIER
(EESAFRBICEELET,
e —/ATIIRT LU UBICHERICERLET,
@ TH =S LT AR v FELYET—O L
BELTTFaW,
ey yFtLHL, {FEMNT—2ICHLTLHIEMEL £

7-8. Touch Sensor (Option)

e Attach the Touch Sensor on the main spindle of a
milling machine, for example, and use it in combination
with the display unit.

e The feeler ball of the Touch Sensor is semi-fixed by a
spring and its flexible construction can absorb shock
when pressed against the datum plane, which enables
accurate datum point detection without causing a
deflection on the axis.

eThe feeler ball, which has been forced against the
workpiece, returns to the center of the axis when the
workpiece is moved off.

eMove off the Touch Sensor immediately from the
workpiece when the buzzer beeps.

BPADT, ZEEOBIET—2OMES AT AW, eThe Touch Sensor can operate only with an electro-
conductive workpiece. Check the workpiece material
before use.

R

Shank

SuFe o HERaIs S
Connector to Touch Sensor

=7
Cable

FRIZy bR S

Yy Connector to display unit

Feeler ball

yyFY
Touch Sensor )
o # &7 @ / Moving direction

EHE(AF—ILR—I) ?:yfé_tfé
Feeler (steel ball) —___ | Bring it into contact

/
! ) '7‘_‘7
210 < T Workpiece
T
DDty —ZHET 5] EHES
Corresponds to tool center. ' Datum point
[
#HT— 7

Machine table

FRLEDEE

@ T{ERICABRNZIELT. AF—ILE—ILEFRS LU
LI IZdETEAIC2~-3E. 1/3r 5 FEEIFEEL, FO
DLW AELCLTHALERFITAIT>TTFE WL, $9
LEVAL, S —2AHAF—IR—ILEfLEHD
fMIZiEEE->TW2HEIC, BHBEZA2E L 58BN H'D
HET,

FH1) ATV A FERL TUWAEENT-®, AF—ILf—

CAUTIONS

e Before use, be sure to turn the steel ball with fingers
about the shaft's axis 2 or 3 times both clockwise and
counterclockwise so the steel ball rests properly on the
shaft's end.

Otherwise the rust-preventive grease in between the
steel ball and shaft might cause detection error.

Note 1: Do not turn the steel ball more than 180° either
direction since a spring is connected to it.
Note 2: Do not pull the steel ball and let it hit the end of

. L the shaft.
ILEEIBO L EBRIE R WL FITEBELTTF &L,
F2) AF—IHE—ILEHA TS| 23R N F 7 B
ICHTH I EFEFICBITTTE L,
ch B —
Shaft
.
Y E#EA2 36 Turn with in 180°. ;;é;7
CUHAT, )
(180°LAA) AF—IR—Ib SR HA—
Steel ball Dust cover

{

A
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OHMNIHIZL v L I EBRF IR L ETThHLEL ST
CHRHBREICLY ETHh 0 BITAICERLTTFE WL,

OHEMNL L —~FTHAMBROLIZVE X213, (FL
DIZHEMDORRA~S v F S0, RICEHEI TES =
EF5yFEYE180 EES# THRIE LR, BIEED %
DUEBEBNMIBROT 5 L BEENLABROHN TE £T,

eFix the shank to the main spindle in such a way that
the shank may not have inclination against the axis of
the spindle, or the inclination of the shank will cause
errors in the measurement.

e For higher precision positioning to the center of the
workpiece: Touch the worpiece with the feeler ball (7).
Then, move the touch sensor to the other side of the
workpiece, rotate the shank holder of the machine by
180° and then touch the workpiece (2). Half the
measured value is the center of the workpiece.

i i
Axis of Axis of
spindle spindle

K A
|" ______ - .lr\
i 5 — M
| 4 Center I\
s | e JER
| N
‘ | T / / \‘ :'
| i85 49 Nl
) Workpiece )

RAHE T80 BlEm s H TREET 5.
Rotate the shank holder of the machine
by 180° and then touch the workpiece.

Oy TFL Y EFERTHEE, FvFE LY TRESD
EETLIRE, BERABITICHAOR 17740 B
DBYDFEDSHYN £TH, E—FOFEVHIZ 53 E
—Fé R'\c

77V Y)a—}E—F(ABS)]

RESZFOE—FTT,

O—F/FR—IL FOBRETREESRTIH-IEESHL» LD

ERtAENTE T,

(AXIL AL HNE—F(INC)]
IDE-FTEESBERTEEHA,
BLICERE SN BERAWETIZ, O—F /K- FOR
ETIIMnE y FEHBATE 7,

OHEERIR T > TIHMTREIC, EEEMICEhY TEFIS
MAY a7y 7 5L, BREE—F%INC £7-(%
ABSIZERE L Th h, RBOBREAFT-TTAL,

o Xnfilid, B/IRTEH0.0005mm NDBETT, F1z,
FSvFEAYDECYEBIE 0L LTVET,

® O0— FX{IR—IL N &/E A TH#IEL-FL, MODE/CE

FoEHLTHF L OB (BEERTRS > THEIT)LTHS,
BE MODE/CE ¥ — %4 L, MERTS > 7HETL T
AHO—FREKR—IL FREEPVELTTEL,

Ot HMAEF—TILEIZI v FEUIRIHIICKTT
Taw, ABICYUTET LYY F— T ILEICHKIE
EELBZeHHYET,

OETEI -y FPUIO BT, {¥RI-w P& 2823
HOBRERTHERT 28BS, FvFtrHizentna
FOTICESLTLERTEET,

e There are two ways in use of Touch Sensor: one is for
establishing the datum point and the other is for making
measurement of a workpiece without destroying the
datum point.

Absolute mode (ABS) |

This is a mode for establishing a datum point. A datum
point can be established or a distance from the datum
point can be measured by the LOAD/HOLD operation.

rlncremenlal mode (IN@

In this mode, a datum point can not be established.
Without destroying the datum point which has been
already established, pitch measurement of a workpiece
can be made by the LOAD/HOLD operation.

eWhen the additional function indicating lamps go out,
push the joy stick upward to set the display mode to INC
or ABS before starting the actual operation.

eIn the examples to follow, the resolution is 0.0005mm,
and the feeler ball of the touch sensor is 10mm across.

elf the load or hold operation has been made erroneous-
ly, press the MODE/CE key to cancel it (the additional
function indicating lamps go out), and press the
MODE/CE key again. Then confirming the additional
function indicating lamps are on, make the load or hold
operation again.

e Be sure to carefully touch the machine table with the
touch sensor feeler ball. If the feeler ball touches the
table roughly, the feeler ball and the table may be
damaged.

eWhen two or three display units are stacked and
connected to one PU10 power unit, the touch sensor
can be connected to any display unit.
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Sy FerHDELBRE

i) % | TS-103 TS-105 TS-10 TS-303 TS-305 TS-310

e IR-vYrIR $10X45 $32X55

BHAm +X, Y

£ E 10 A F —ILR—Ib

WE 2um

! | |
r—7IE 3m 5m || 10m 3m 5m ‘ 10m
e 9~7%-tz‘/ﬂt))'—7'ibt$:|7\75'(:¢tUﬂHSﬁIﬁE
Specifications

Model [Ts108 | Ts105 | TS-110 | TS-203 | TS-205 | TS210 | TS303 | 75305 | TS:310
Shank dia. 210 x 45 mm or 212.7 x 45 mm or @32 x 55 mm or
and length 0.3937 in dia. x 1.772 in 0.5 in dia. x 1.772in 1.260 in dia. x 2.165 in
Feel Steel ball, 210 mm or Steel ball, 212.7 mm or Steel ball, 10 mm or

eeter 0.3937 in dia. 0.5 in dia. 0.3937 in dia.
Accuracy 0.002 mm or 0.0001 in 0.002 mm or 0.0001 in 0.002 mm or 0.0001 in
Overall 110 mm or 4.331 in 110 mm or 4.331 in 120 mm or 4.724 in
length

3m or 5m or 10m or 3m or 5m or 10m or 3m or 5m or 10m or
FaN?1 10 ft 16.7 ft 33.3 ft 10 ft 16.7 ft 33.3 ft 10 ft 16.7 ft 33.3 ft
engt
¢ The cable and the Touch Sensor itself are connected/disconnected through the connector.
o& =F @ MAINTENANCE

EHIR ER IS S L WIHE, BHEEAIE AL T4T > T When you leave the sensor long out of use, be sure to
Fan apply rust-preventive. Especially, if the steel ball or

shank rusts, the accuracy will be affected.
Rust Veto Heavy by E.F. HOUGHTON & CO. is recom-
mended as rust preventive oil.

%Ez%—»ﬁ—»@&v>7%@ﬁﬁ&$?tﬁ§u

HELEIITOTIERTIW,

* B 3% (3 HOUGHTONAE S 7 2 b~ b
Lz,

- A — AR
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WSy FErHICX 28E

W Operation by touch sensor

1) RELDERE 1) Setting datum point
FE~ F
Spindle head
FouFH
Lo e I ER
Touch Sensor 9 Shank
——— BEHE &
2 Ef 7=z S .
Feeler ball Workpiece Moving direction and pglty
W7 — 7 — Mt & [ Datum point [
Machine table

RESET AR 31 AT 1 v 7 517
L, &reE€0iCeEy b LTHL
ﬁ?TTéL\O

077V a—tE—FEK(ABS)
29 3%,
12O X2 % ILE— FFR(INC)
DHFEE, EHRIZY a1 RAT«
v ERL, ABSERIZLET.

@O MODE/CE*— %187,
WEERTRS > THEITL,
LHE—FICIHY ET,

5oy F

OTHFEL)Icaf AT v o4,
MU ES N v FE YD
BRYRTRENLERT > THER
L, tho#EERRZ > 7 3HTL
7.

Oy vFEHYDE B BET—
2029 vFadsd,
oy FERBIZTY—HBY, H
JrHBBLET, LERT >
TILHET .,
BoHAREEMEE, BBFBIEH
THERRLET,

Oy FE HEaBEHEES,
RO IZ s fEBELEE R
e ET,

ABS &R
ABS display
|

aonNMOMnn *

WEERTZ -7
Additional function
indicating lamps

MODE/CE

= W] [0 [

FyFEAHE—FIZND Eiiic
Touch sensor mode Push
entered.

e
Flash

7 —/ Buzzer

=

| -588005."

|
e i
e ba ST Datum point

Contact —s|Workpiece

Counting S
|
MM rmn ess
L UUUUU -

Push the joy stick in the RESET
direction and zero-reset the display
before starting the touch sensor
operation.

@ Set the unit to the ABS mode.
When the unit is in the INC mode,
push the joy stick upward to
change the mode.

© Push the MODE/CE key.
All the additional function
indicating lamps light and the
touch sensor mode is entered.

© Push the joy stick downward.
The initially set radius of the
touch sensor is displayed, and
the L indicating lamp flashes.
The other additional function
indicating lamps go out.

O Touch the workpiece with the
touch sensor feeler ball.
When the workpiece is touched,
the buzzer sounds and counting
starts. The L indicating lamp
goes out. The moving direction of
the touch sensor and the polarity
are automatically discriminated
and displayed.

© Move the touch sensor.
The position at which the display
is “0” is the datum point.
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2) 7—7DF L 2) Centering of workpiece

m

uy (Dq-

I

- 7/|Workpiece
|

———>®

Bl @ & B
Moving direction and polarity

il

Center
RESET AMZ>aA A7+ v 7 &4f _ { Push the joy stick in the RESET
L, ®BRAeEOICYEyY FLTHDL direction and zero-reset the display
i . before starting the touch sensor
T-oTTFaEW, RESET /A M ~#87, °

O77vYa—FE—F&RRK(ABS)
27 %,
1221 X% ILE— FFER(NC)
DFEE, EA@EIZCa A AT«
v &L, ABSERIZLET,

@ MODE/CE ¥ — %317
BEERR 7 > THANTL, S F
COHE-FICBYET.

OFHFAWL) =S afRFAvo%
FEHICHT,
MHEEINI S v F Y DY
BERTR, LERT > THARL,
LOMEERTS > TILETLET.

O/ vFe YO HEET—
7(:9 vyFEaHED,
5y FERABICTHF—HBY, P
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Push in RESET direction.

ABS #
ABS display
: B+ |

BEERTZ 7
Additional function
indicating lamps

MODE/CE

(el [(v] [L] [o] =R

/
FyFeyHE—FIZLS @4
Touch sensor mode Push

entered

EEan

Flash

7y F
A [~ a— Contact

)

74—/ Buzzer

=]

operation.

© Set the unit to the ABS mode.
When the unit is in the INC mode,
push the joy stick upward to
change the mode.

@ Press the MODEICE key.
All the additional function
indicating lamps light and the
unit enters the touch sensor
mode.

© Push the joy stick downward.
The initially set radius of the
touch sensor is displayed, and
the L indicating lamp flashes.
The other additional function
indicating lamps go out.

O Touch the workpiece with the
touch sensor feeler ball.
When the workpiece is touched,
the buzzer sounds and counting
starts. The L indicating lamp
goes out.



OMODE/CE ¥+ — %387,
BEERTR T > THENT,

OLFAMH)ICSa M RFsv o %
EHICIFT,
HERZ > 7H AL, tho#iE
KR TILHETL £,

@5y FE Y EREEBIZS v
FEaHB,
FyFtYEBEL, BEIZY
vFSEBERBIZTY—HEY,
RRNF—ILFENET,
FRREBICw T — 2 A,

@] 5> 7 hELT,
FyFLoYDREIT, BEHMES
nTERRLET,

OEFA(C )tz afRF4 w2
5187,

T—I FRROBEBEESh, 7—2
DFRLCH LDBAEBHRRTE 10 1)
7,

YyFECHYDRIZ, BBBES
hTRRLET,

»7—4 ) 22 THUHET,

O vFt Y ET7—sdhRClz
B®T 3,
RIRMEH 0" (27 5 - EBA D
El)ET,

WMEERRT 7
Additional function
indicating lamps

EloisiTiE

FuwFEHE—FIZN 3
Touch sensor mode entered

AUk / Flash
w

(131 / Example) B

LAY
ACAMNAM s 7
| 1580555."

74 —/Buzzer

ST
TN M ses
If tuu.uuuu-mw
;w Light
Flash

H7 peh
Counting

Tr
]
B
AL C
7 —2 /Workpiece
I
Gll9)
Center

© Press the MODEI/CE key.

All the additional function

indicating lamps light.

O Push the joy stick upward.

The H indicating lamp flashes
and the other lamps go out,

O Touch the surface B to be

measured with the touch sen-
sor feeler ball.

When the surface B is touched,
the buzzer sounds and the
displayed value is held. On the
display screen, “sp” mark
flashes, and the lamp lights.
The touch sensor diameter is
automatically compensated and
displayed.

O Push the joy stick to the right

(&)

The hold mode is released, and
the distance from the center C of
the workpiece to the present
position is displayed. The touch
sensor diameter is automatically
compensated and displayed. The
“=p” mark and the lamp go
out,

O Move the touch sensor to the

center C of the workpiece.
The position where the display is
0" is the center.
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PRI E

Inside measurement

SRR E

Outside measurement L2

(3] / Example) L,=100

Note) Make following measurements

e

|

Lo

in millimeter operation.
Slide the in/mm selector
switch if necessary.

f:> @A / & direction
Li- ; - BE AR
Moving direction and polarity

ETIIRANENZETT.

The display below shows the

inside measurement.

RESET Am@IZ¥aqA AT« v &
L, {®R&EFOEZYEY FPLTH,D
ToTTF&EWL,

Q1 7L A9 LE~FERRK(NC)
=73,
77V 1) a—t E— FER(ABS)
DPEIE, EAMICZS A AT«
v &L, INCERIZLET,

@O MODE/CE*— %87,
WEERTR S L THELTL, §vF
LY E—FIZHY ET,

OTHRAM)I-CafRXF4 v o %
EHICHET,
MBEEESI NIy v FR Y DE
BEERREO, LRRF7 - THE
BL, thOBRERT S v TI3HELT
L7,
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RESETH @ ~4f7
Push in RESET direction.

INC
INC display

BEEERTS T
Additional function
indicating lamps

MODE/CE

EECE §

"y
Push

FuFte o HE—FIZLS
Touch sensor mode
entered

[ =]
=51
Flash

Push the joy stick in the RESET
direction and zero-reset the display
before starting the touch sensor

operation.

@ Set the unit to the INC mode.

When the unit is

in the ABS

mode, push the joy stick upward

to change the mode.

@ Push the MODE/CE key.
function

All the additional

indicating lamps light and the
unit enters the touch sensor

mode.

© Push the joy stick
downward.

right

The initially set radius of the
touch sensor is displayed, and
the L indicating lamp flashes.
The other additional function
indicating lamps go out.



Ot HEBEARCHR)IZS v+
a2t3,
FuFERBCTH =AY, A
T bORBLET., LERS
TIEHET,
BEAm e BEE, BHFHEEh
THRRLET,
Yy FEHEBE(DANIZY v
FEEDENIZ, L) kDD 728
DEFELET,

O MODE/CE +— %487,
WEERTZ - 7HAETLET,

OLFmHIZCa A XTI %
EEHICHT,
HERRS > 7H AR L, bt
KRICTIEHETLET,

Qv FEoHEIyFEaED,
toHBET—oOBAI(DA) I
FuFEEDL, TH—HIEB-THE
TEDTR—IL FEh 3,

ZOfED Li(l) TT,

»T—7 S,

[2] 5> THEET,
FuFEAYOREIE, BBHRIES
hTHERRLET,

OMODE/CE +— %7,
R—IL FERRABIE S, BEE
RRERNET,
wmT—2sr [0 S71E, HETL
7.

74 — [ Buzzer

)

B3

— e

I

4] (W] (1] [¢]

[

hy ke
Counting

MODE/CE

(@

MEERRT 7
Additional function
indicating lamps

(51 / Example)

SR
Flash

- hLE
E )]

nconnn . WA
[ JS.UUUUWM']

74— [Buzzer

;~\:|

A

i

H7 v b
Counting

— ]
_—
R —

i

AMMAA .
uOuUGaa .

F—=J F{E
Held value

(Bl/ Example)

R—IL F#EE
Hold function

[ 1236780

MODECE

HIE(E

Present position

O
Ly
Push

O Touch the A (or C) surface

with the touch sensor feeler
ball.

As soon as the surface is
touched, the buzzer sounds and
counting starts. The L indicating
lamp goes out.

The moving direction of the touch
sensor and the polarity are
automatically discriminated in
display.

Next, perform the following
operation to measure L1 (L2)
before touching the B (or D)
surface with the touch sensor
feeler ball.

© Push the MODEICE key.

All the additional function

indicating lamps light.

O Push the joy stick upward.

The H indicating lamp flashes
and the other lamps go out.

B LgJ © Touch the B (or D) surface

with the touch sensor feeler
ball.

When it is touched, the buzzer
sounds and the displayed value
is held. The held value is L1 (L2).
The “=” mark flashes and the
lamp lights. The touch sensor
diameter is automatically com-
pensated and displayed.

O Push the MODE/CE key.

The hold mode is released and
the present position is displayed.
The “sp” mark and the lamp
go out.
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7-9. R4 — VIR A (HESER) D
ERAE
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=L, WEeERS L 7AAITAE THHO—F, K-
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7-9. Detecting Function of Absolute
Zero Point of Scale

e The detecting function of the absolute zero point of
scale is available on the following models and for the
resolutions of 0.005 mm (0.0001%), 0.01mm (0.0005") and
their diameter display:

Note) If the detecting function of the absolute zero
point of scale is performed when the resolution is
set to 0.0005mm (0.000027)/0.001mm (0.00005")
and its diameter, the resolution is automatically
revised to 0.005mm (0.0001") and the diameter
display is made in the corresponding resolution.

e This function is valid in combination with a scale with
built-in absolute zero point.

Once the distance L between the machining datum point
and the absolute zero point of scale is found, the
machining datum point can be relocated easily for
repeated machining.

eThe absolute zero point of scale should be always
detected in the uni-directional movement.

eWhen the unit is set to the detecting mode of the
absolute zero point of scale, the “ ¢ " mark and the ABS
mark are displayed.

e!f the load or hold operation has been made erroneous-
ly, press the MODE/CE key to cancel it, and press again
the MODEICE key. After confirming that the additional
function indicating lamps light, perform the load or hold
operation again.



Fig1 RRfF X4 — & #&t / Scale with built-in absolute zero point and machine movement

Il I Movement
S
1M : >

I — T4

j || Cutting tool

1 ’|

T E AR —m L e 2T — L RS (SR E )
Machine datum point Bl —— Absolute zero point of scale
77— 2{ Workpiece
|

1
##7 — 7L/ Machine table '

I

l

BEfFRs—L

Y

ool
FE~v—2

Absolute zero point mark ;E%E?Eﬁvhﬁ ()
Effective length mark

Scale with built-in absolute zero point B~y F (on both sides)
Pick-up head
Fig.2 T EEEDEE / Setting of datum point
] ‘ ] 1 J 1
L‘r+‘r—1 L T+'-]
il N
il h)
B Across absolute
— zero point
|
| L |
-
I EiES 2 —IL[ES BEME
Machining datum Absolute zero Spot position
point point of scale

Fig.3 InTX# XN HEH / Relocation of datum point

FErEAEM TEESIZRT

After the absolute zero point is passed, move the
cutting tool back to the machining datum point.

K=

| 1 I 1
L‘I" .r_J Lob 1
@ |1 1l
1L *J
|
i % ) A —ILESA RAME
Machining datum Absolute zero Spot position
point point of scale
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Operation

(0.00017)

ABS 4T
ABS display

MODE/GE

jnjnjoi

WEeRRI 7
Additional function
indicating lamps

Push

[, 0555
BEV—7
Mark for absolute zero point
AR
Flash

S

[+ R

M ses
u.uuqu .i

[

HI b
Counting
! | 1 Across |
“rr- absolute
:': zero point
+ & Al
TP
74 —/Buzzer ZP ﬁ
| L

=]

.|

MITEES 2 —=ILRA
S Machining Absolute zero
point of scale
Flash L datum point
l
Wl
m~ PO ees
LL T oy
R—)L KA KT
Held value light

ABS

PN
[N N

() BAEERT

(Ex.) Present position display

L

Note) In the example, the resolution is set to 0.005 mm

1) Setting of datum point

© To establish the datum point,
set the unit to the ABS mode
first.
If it is already set to the INC
mode, push the joy stick upward
to change the mode to ABS. Then
perform establishment referring
to “7-4. Setting Datum Point.”

@ Push the MODEICE key.
All the additional function
indicating lamps light.

© Push the joy stick to the left.
The detecting mode of absolute
zero point is set and the ‘L
mark is displayed.

O Push the joy stick upward.
The H indicating lamp flashes
and the other lamps go out. Now,
the preparation for holding the
displayed value of L, which is the
distance between the datum
point and the absolute zero point
of scale, is completed.

Move the machine table.

© Move the machine to pass the
absolute zero point of scale.
Then the buzzer sounds, the “wp”
mark flashes, and the displayed
value L=10.000 is held. The [«
lamp then lights.

O Push the joy stick to the right.
The held value is put into memory
and the present position is
displayed. You may turn off the
power or proceed to the next
operation. The "L and “wp’
marks and the [#2] lamp go out.



2) INTHESNDHR

@ MODE/CE +— %87,
BEERTS > TH AL 7,

OLESEIZC a1 RF 4 v 0%
L e
FEABHE—FIZBTFEN, L7
—2 EABSERASEUTL £7,

OTHAaWLIZ a1 74 v 2%
EEHICHT,
BICREEL T RS S 24
—VIE = F TOER L=10.000 mm
HNFERENFT, (Fig.2)
LERZ7HERL, fhontst
RIRT-TIEHTL 4,

OXr—LEAsrBEBREE S,
TH—HUEY, Ao b HEREE L
FT.Lv—7 [LUERS> 712
KT,

OMIXERIRT,
RR0"ZH > FALE A I T 3 it
Ly g,

2) Relocation of datum point

MODE/CE

Elninloic
N

WEERTS 7

Additional function Push
indicating lamps
(1 / Example )
[BHEv—2

Mark of absolute zero point

[ I Iy B T
L N O I O

fEdELER - u.\

Memorized L value displayed S
Falsh

AT—IES BREME
Absolute zero  Spot position
point of scale

f>’:i 7t —[ Buzzer
n ABS
[ 186057

177 2 b BALY
Counting starts

A
' LJrgL;
v b

|
P
|
MIEHES BAEQE
Machining  Spot position
datum point

'

M ses
[ I I

© Push the MODE/CE key.

All the additional
indicating lamps light.

function

@ Push the joy stick to the left.

The detecting mode of absolute
zero point is set, and the ‘4"
mark and the ABS display light.

© Push the joy stick downward.

The distance between the datum
point previously put into memory
and the absolute zero point of
scale, that is L=10.000mm, is
displayed (Fig. 2). The L
indicating lamp flashes and the
other lamps go out.

O Move the machine so that the

absolute zero point of scale is
passed.

Then, the buzzer sounds and
counting starts. The “4" mark
and the L indicating lamp goes
out.

© Move the machine to the
datum point.
The position where the display is
“0” is the datum point.
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7-10. Offset Zero Point

The offset zero point function is to previously set the
distance (offset value) between the absolute zero point
of scale and the datum plane of the machine table in the
display unit, which makes the zero point setting on the
boring machine and the like easy and effective. This
function is available only when the resolution is set to
0.005mm (0.00017), 0.01mm (0.0005") and their diameter.

Note) If the detecting operation of absolute zero point
of scale is made when the setting is made to
0.0005mm (0.00002") or 0.001mm (0.00005") resolu-
tion or the corresponding diameter display, the
setting is automatically revised to 0.005mm
(0.00017), 0.01mm (0.0005") or the corresponding
diameter. Further notice that, in the offset zero
point function, the memorized L value in the
datum point setting (P.42) is changed to the offset
value AY.

1) Measurement of Offset Value

Using the Touch Sensor (option), measure the distance
AY (offset value) between the absolute zero point of the
scale and the datum plane of the machine table.

This is the most suitable method for obtaining a high-
accuracy offset value without damaging the machine
table surface.

This section describes the method which uses our
Touch Sensor. See page 12 for Touch Sensor connection
and page 33 for the specifications. Now measuring
examples follow.

B Notes on measurement

Do not bring the machine spindle directly into contact
with the machine table surface for measurement, which
may cause damage of spindle and the table surface.
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(Example) Y-axis machining on the horizontal boring machine

BEHE
Moving direction and polarity

7
@x © YR A — T
Y-axis scale i
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©

~Machine spindle

XER47— )L
X-axis scale

mEF— 7
Machine table

L8247 — )L
Z-axis scale
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B~y ] Machine spindie
t 28 (p10)/ Feeler ball (10/0.39" dia.)
(L / Spot position
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point of scale | | =3 __ B ExE s Faes
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2) 7+t MEAY BIERF

2) Measurement of the offset value AY

) RIS/ FREH0.005mm CBREENATVWERHETYT. Note) In the example, shown below, the resolution is set to

0.005 mm (0.0001")

. e ; ABS 7
077V)a—tE—F FR(ABS) o ABS display
: : — F &R | =]
1oL x5 E— FRR(INC) — Beis ]
NBEE, EFEIETaARTA | 650407 [©)
w o aRL, ABSERIZLET .
WEERTR S > 7

Additional function
indicating lamps

MODE/CE

e (W] [ [ &R

D
gyFECPE-FILND  ipg
Touch sensor mode Push
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@ MODE/CE + — &4 7
wEEFTR S > TH AL, v F
oY E—FICLYET,

OTrmMTaARF4v 2% [ 5000 @

EEICHT, : (e =T4

MR E AN v F o OF %ﬁ
BEHrEREN, LERR7CTHR Flash
B, fOBEERTR T~ 73HT

LY.

L HEEBNICHTS

Touch the machine

table carefully. . :

BEEMIEE
Setting of datum
plane /

Qs v FerHEyvFEED,
T — Il TEES Y
Fagpr7H¥—pRHY, O—F
ant-FRENDHHY - FHERE
L.

T — 7

7t —/Buzzer Machine table

h 7 bR
Counting starts

h bR
Counting

©MODE/CE ¥ — %117,
+ MODE/CE
MEERR S L THATLET . [H] t
BaREREI 7 %;
Additional function Push
indicating lamps
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© Set the unit to the ABS mode.
If it is in the INC mode, push the
joy stick upward to change the
mode.

@ Push the MODEICE key.
All the additional function
indicating lamps light, and the
touch sensor mode is entered.

© Push the joy stick downward.
The initially set radius of the
touch sensor is displayed, and
the L indicating lamp flashes.
The other lamps go out.

O Touch the datum plane with
the touch sensor.
When it is touched, the buzzer
sounds and counting starts from
the loaded displayed value.

© Push the MODEICE key.
All the additional function
indicating lamps light.



OxEF A afXF1v ok (511 Example)
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FERBEHE—FIZEESH, L7 |+ U005. 1
R |
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Counting
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(511 Example) RIY,
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7ty MEAY (X, XE—IZE
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(Ex.) Display of stop position

H(ZBE)

R L[S ER S » % /Note
EIRTEIIC, R—LNaht-4 7

; Ty MEAY A XEICHRLTEH X xuwmm
FTr, FREEXTRINLE 4.0342 in
EICAYDEREHREEIZTETE

HTT. 7198 EN5]E, %
ZRLTTaV,

F 7€y HEAY
Offset value AY

O Push the joy stick to the left.
The detecting mode of absolute
zero point is set and the “4L
mark is displayed.

© Push the joy stick upward.
The H indicating lamp flashes
and the other lamps go out. Now
the preparation for holding the
displayed value of distance AY is
completed.

O Move the machine spindle

and pass the absolute zero
point of scale.
The buzzer sounds and the “sp”’
mark flashes to show that the
offset value AY is held. Write
down the held value.

O Store the held value in
memory.
Pushing the joy stick to the right
will store the held offset value AY
in memory. This ends the setting,
resetting HOLD and displaying
the current position.

*By storing the held offset value AY
in memory before pushing the joy
stick to the right, AY can be set
easily when the display unit is
replaced. Refer to “7-1. [5] Setting
offset value AY.”
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3) # 7ty FEADRE 3) Operation of offset zero point
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Note 1) In the example, shown below, the resolution is
set to 0.005 mm (0.00017)

Note 2) The absolute zero point of scale should be

ment.
MODE/CE
+
[H] G
HEERTS 7 T
Additional function Push
indicating lamps
ABS E7~
ABS display
¥
. 00804

|
RRY—7

Mark of absolute zero point

. eyqn0) @

7€ v MHEAY @[_'_'J?\
Offset value AY BB
Flash

always detected in the uni-directional move-

© Push the MODEICE key.
All the additional function

indicating lamps light.

@ Push the joy stick to the left.
The detecting mode of the
absolute zero point is set and
the ABS and “X” marks are
displayed.

© Push the joy stick downward.
The offset value AY is displayed.
The L indicating lamp flashes
and the other lamps go out.
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O Lift the machine spindle to
pass the absolute zero point.
Move the machine spindle toward
the (+) side along the Y-axis and
make it pass the absolute zero
point. The buzzer beeps and the
display unit starts counting to
display the spot position.

The mark "4 goes out.

OIHmEEMAETREAES,
RIZAMEEE#E Y FEOAIIZE
BT 5, TR0 I ALES,
WHESELYET,

(T8 IHETHEOFA~B
YT 5BECE, DMH BT —
AT R =R AL A b Wil o5 = et
BETaw,

@ Lower the machine spindle.
Next, move the machine spindle
toward the (-) side along the
Y-axis. The position where the
displayed value is “0” is the
machine zero point.

Be careful not to hit the
machine table with tool when
moving the machine spindle in
the (-) direction.

R4 —JL [ Scale
F4hi 584/ Machine spindle
S0 F 4/ Cutting tool

R >

@ Spot position

I AT — VIR {}ﬁﬁﬂiﬂmcross

Abﬁoluté Zero U absolute
point of scale v 7

«—_, Along Y-axis
r—-

i [,

| e e T——=

[ - e

o ———— wHT— 7
o] Machine table
g
Tl Y 5
i r= Along Y-axis

===

— r—— —
H_J L
O
PR ———
L

e S)
Machi dl
ac mespln e W

Machme zero point

v

—’_‘_'- &HT -7
Machine table

IWEF—TizETHVI b,
Do not hit table with the tool.

zero point

J‘>:| 74 — | Buzzer

. (02475

h - FEItE
Counting starts
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WEHOFF (275 - 126, ERERU 7)Y b TF—9 %H
BHICEET AT S REREEALTVWET,

Vs Rl L TBERS v FAOFFIZLTH, HBVIEHF
%¢t%%%@uu%:tﬁ%v15,?—9&ﬁiuﬁ
BB eHhTEET.

7-11. Data Storage

When power is switched to OFF, the display value and
preset data values are automatically held in memory.
Because of this function, it is possible to interrupt work
and switch the power OFF or even sustain a sudden
power outage without loosing data. Restoring data is
thus greatly simplified.

0&*&&D A R-T
PFIT->TFEWL, £ THWE ——
SRERLFTEOBRNTEL Do >
WwWIehHNET, @’

@ETFE X1 vF [POWER| % OFF

=73,
BHE & OFF 12T 3 LA F—5 =™
PRTEENET. lrﬁ o

B BEOFFEICHMT —7
ILEBELI-BER, tOBHE
IFHHaIh It A, BET—7L
BHENHAEME CREFT—F I,
—HLIBANTIEFETFTS L,

FEABRTICER

QT EX1 vF [POWER #ONI(-¥ 3,

o FELIHE

© Lock the Machine.
Before interrupting the operation, be sure
to lock the machine. Otherwise, correct
restoration of the displayed value may be
impossible.

© Set the POWER Switch to OFF.

Data will be retained at the point the

power is switched to OFF.

Note: If the machine table is moved
@ after the power is switched OFF, the table

movement is not tracked and when power

is restored, the table position will not

agree with the stored data which is

displayed automatically.

Restarting Work

@ Set the POWER Switch to ON.
e Normal Restart

SONY A'FREh .
SONY is displayed.

[eser] A~
Push in RESET direction.

—  RERAEEMN,

Prepare to restart
work.

AN .
LU Uy -

WEOFFBEN T — 7 & TR,
Display of data at the time
POWER was switched OFF.

) TAYLRYEILAZELBEE, SONY BROEIZHE
FEEHERRENET.

ORHEF—FIRIDHDLE

Note) When the unit is set for the use of the remote
control unit, the channel number is displayed
following the SONY display.

eWhen the stored data is erroneous

5 S f'_fi ‘_'J' T J
7%
SONY #° &gt [peser| M~ T .

SONY appears flashing.

Push in RESET direction.

—

nonnn
[ UUUUU -~

INC

FERHIITEND,
Display is cleared.

QoD vy 7N L, (FREMKT 2,
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—ﬁmclﬁ&ﬁcuﬁau,tba&a&ﬁ@ﬁm%ﬁ
FHELHY £ T,

BIZE7 54 28T, FTROLS ZF—TLHBEHT
CONT, COMEENSHOTATTAZ—HEE, — o
BREDKFEFARPH R —LBEHBICMbY, 403 3
RELLVET., ZTBBHTHIIGLT,

AT—=ILD [

[ l
= o
+iA AR | + =,.%ﬁE:lJ -DL E- SN J

CTREMBBRENBESNT, 7—2OMIMBOEE
BTAICHURTEN L WERICAY £ 55, TERY
h—EElECTE 1,

HERED ) Z7HIEE, BIELAVKEBICREIATL
£

=2 MIE

Machining plane | ::%

F—=7I
Machine table
t-

8. LINEAR COMPENSATION

Generally a machine tool has its inherent geometric
error. For example, with a knee type milling machine, the
knee is slightly tilted as the table moves and the
horizontal component of this inclination is added to
the scale displacement as an error. When the displayed
value is obtained by

Scale reading + Error compensation
= Displayed value

corresponding to the actual displacement, the
mechanical error is compensated and the more accurate
display is obtained for the actual displacement of the
machine table, thus attaining a higher accuracy
machining.

The unit is factory-set so that the linear compensation
function does not work.

- - &
Knee inclination

=

=

CITRA—
Magnescale

7=z
Workpiece

#WEEEE
Mechanical error: E

V=NZHT BT - OBHR: ¢
Workpiece displacement across cutting tool: ¢

VI —ILOEHE: L
Magnescale displacement: L
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T (3T EBE LIS, A4 —LOHEREICH
FEAMEZHERELTERRLET.,

8-1. Setting Linear Compensation

The error compensation is made by adding or subtrac-
ting a compensation amount to or from the scale
reading for every certain table displacement.

HIEME um
Compensation amount 7
6
5
g* ____r--8umim (0.5 um/62.5mm)
S
2 o I 4 ym/m (0.5 um/125mm)
. _ S S
200 100 .‘I r- ———T
— T 100 200 300 400 500
! -2
-3 ZE~T& (mm)
-4 Table displacement (mm)

E£R1= v b OBIETEAH0.0005mm (0.5 um) D & & DHFEX
(—E~T BB 1205 mT2MEEND)
Compensation on the display unit of the resolution 0.0005mm (0.5um)
(0.5um is added or subtracted for every certain displacement)

BEELOER

1) Z81 OHERIZ, 1MBBLEBOLOTT T, BH
BAIMICHBBLE-MERBOREALTTEWL, LB
Mg -MEBNRES LBEIE, EMLMT, AE
HHEFHEADTHHZITERT IV,

2) BIZHWHEBNB A, ALHENRELZL TFI L,

3) MEBOBMIE, RBORSIIHLRTMEH) DI,
ENHER+RU, WICHRENKOFI, ADNHER
FRUET.
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m Notes on the setting

1) The compensation amounts in Table 8-1 below are
applied to the displacement of 1m for the millimeter
operation and 1” for the inch operation. Be sure to set
the compensation amount in the relevant operation.
No precision machining or accurate measurement is
expected if a wrong compensation amount is set.

2) For a compensation amount not listed in the table,

set the closest value.

—_—

3) Regarding the polarity, select a positive compen-
sation when the displayed value is smaller than the
actual length and a negative compensation when the

displayed value is greater.




W) -7HES
M%) ROMEBAE~E T,

MERSHMBET 2854, MEBOT 3MirRRaANE
TOT, LEUHESRATT SO,

B Linear compensation amount

Select any compensation amount per meter (or per inch)
referring to the following table.

When initializing the compensation amount, its least
significant three digits will be displayed. Select an
appropriate value from Table 8-1.

L& /Compensation amount WHASETE =R
WENL 1m % 4) /Per meter Per inch (inches) Initial setting display
No compensation 0 0 LC 000
0.002 mm 0.000002" LC 002
0.004 mm 0.000004" LC 004
0.006 mm 0.000006" LC 006
0.008 mm 0.000008" LC 008
W EE 0.010 mm 0.000010" LC 010
Plus (+) setting 0.015 mm 0.000015" LC 015
0.020 mm 0.000020" LC 020
(0.005 mm =57 /step) (0.000005" step) LC (005257 Istep)
0.600 mm 0.000600" LC 600
—0.002 mm —0.000002" LC -002 |
—0.004 mm —0.000004" LC -004
—0.006 mm —0.000006" LC —-006
—0.008 mm —0.000008" LC -008
BB —0.010 mm —0.000010" LC -010
Minus (-) setting —0.015 mm —0.000015" LC -015
—0.020 mm —0.000020" LC -020
(0.005 mm =57 Istep) (0.000005" step) LC (00525 7/step)
—0.600 mm —0.000600" LC —600 |
# 8-1/ Table 8-1

* BHEIRDBRARUIBUANBEIZI1Z, EOBIES S
ﬁﬁ&ﬁ%ﬁUmﬁ.ﬁﬁmﬂﬁ%rwtmmﬁﬁm@
VZTHEDRES %) ICH-THRELTTFEA Ly,

OBENRARMUNTHNB AL, 8-2HNFEIZ#-
THEBZAEL, R81ILYBBLRHER+ Y,
fﬁtwmﬂim@U:TﬁEmﬁﬁﬁﬁﬁﬂ%orﬁi
ZIT->TTF&auw,

eWhen the error characteristics of the machine are
known, select the most suitable compensation amount
from the table, and perform setting of addition or sub-
traction referring to “7-1. Initial Settings, [3] Setting
linear compensation.”

eWhen the error characteristics of the machine are
unknown, measure the error to be compensated ac-
cording to the method described in 8-2 and select an
appropriate compensation amount from Table 8-1.

Set the selected amount according to “7-1 Initial
Settings, (3] Setting linear compensation.”
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8-2. Measuring Linear Compensation Amount

Note) The following display is made with resolution of 0.0005" (0.00002").

(1) Place a block gauge (@ on the machine
table until the block gauge (a) assumes
the same temperature as the machine
table. Then touch the surface B of the
block gauge (@ with a block gauge @®).

L=250 mm
L =9.84250 inch

(Example)

Block gauge ® Block gauge @)

Surface B L
-—
AN y
Contact block s
gauges (@ and ®'L Machine table 1

(2) Touch the surface A of the block gauge @
with the probe of an electric micrometer
or dial gauge and move the machine table
until the meter of the micrometer or the
dial gauge reads “0”, where the reference
point is obtained. Simultaneously reset
the display unit.

c
C3

C3

© Push the joy stick in the RESET direction.
q

[RESET

Electric micrometer
Spindle head

Block gauge (®

L
Machine table

T
Moving direction ~—-'

® Move it until the meter reads “0".

Surface A

(e

 Next, move the table away from the probe
and remove the block gauge (@), move the
machine table again, touch the surface C
of the block gauge (& with the probe of
the electric micrometer or dial gauge, and
move the machine table until the meter
reads “0". The difference between the
length L of the block gauge (@ and the
displayed value on the display unit is the
linear error to be compensated.
Examples of setting linear compensation
amounts are shown on the next page.

cH455560 e
cS0004H0 »
S84234°"
5684266

or

J

|

Note

—0.004 mm
or
0.004 mm

S N
e —— ]

—0.00016"
or
0.00016"

Electric micrometer
Spindle head

Block gauge (® ® Touch

«— Surface C JI

Machine table

Moving direction ——gm

©® Move the machine table.
® Move it until the meter reads “0".

NOTE:
Be sure to write down the selected compensation amount.
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HIEE DX ED)

BESEONENHEE LS, UTOHFETHEREH
L, MERBORELTLEVET .

BOHECHTIRTEOME, BE ‘

L: 7oy o5 —C@nkd
0 BEANHHMEC F TOEBOERTE

L>nBaRRRMEICME

EENEBIRL "+ THRELTTFE L,

(#]) L=250mm, £=249.996mm NHE(L,
LaE1mIciRB (LX) T5DE, £X4=999.984 (275 1) ¥
THo, HERF0OBEMM LKLY, RELHEEE L
TELED 015" #XETHIERVWHITTT,

L<{nBE&RRREHLSBE

BENHERE —"TRELTTE WV,

() L=250, £=250.004 NHE L,
LA1mICiBE(LX4)T 5E, £X4=1000.016mm (=7
HETHoMERIZ—006mMmEil), RBELHESR
r L CGEED “—015" 5 ZEThIFRVLWHITTT,
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Examples of setting linear compensation

amounts.

As the mechanical error is measured, set the compensa-
tion amount referring to the following examples.

Addition or subtraction to or from the
displayed value for the displacement

L: Length of block gauge a
¢: Displayed value for the distance between the
surfaces A and C

When L>{, add a compensation amount to the
displayed value.

Set an appropriate positive compensation amount.

(Example in millimeter operation)

Where L=250mm, {=249.996mm, the difference
between L and ¢ is 0.004mm. The amount X to be
compensated per meter (1000 mm) is:

0.004mm X _
250mm > 7000mm - 0016 mm

The compensation amount, therefore, is 0.016mm.
Set “015” as the closest compensation amount.

(Example in inch operation)

Where L=9.84250" and [ =9.84234", the difference
between L and ¢ is 0.00016". The amount X to be
compensated per inch is:

0.00016"

9.8425" X =0.000016"

X
= 7
The compensation amount, therefore, is 0.000016".
Set “015” as the closest compensation amount.

When L<f, subtract a compensation amount
from the displayed value.

Set an appropriate negative compensation amount.

(Example in millimeter operation)

Where L=250mm, ¢ =250.004mm, the difference
between L and ( is 0.004mm. The amount X to be
compensated per meter (1000mm) is:

0.004mm X
250mm 1000mm

X=0.016mm

Therefore the compensation amount is —0.016mm.
Set “—015" as the closest compensation amount.

(Example in inch operation)

Where L=9.84250" and { =9.84266", the difference
between L and ¢ is 0.00016". The amount X to be
compensated per inch is:

0.00016" - X

9.8425" 1"

X =0.000016"

The compensation amount, therefore, is —0.000016".
Set “—015" as the closest compensation amount.
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9. REMOTE RESET INPUT CONNECTOR

The display can be remote-reset to zero by connecting a mechanical or electronic (IC)
switch to the remote reset input connector.

The input circuit of each axis is as shown below.

Note that models LH20-G and GP are not provided with a remote reset input terminal.

*Pin numbers of remote reset input connector

Remote reset input

Connector Used terminal N TMW
Receptacle: RO3-RB3F OA CO
Plag: R03-PB3M (Provided) B
(Tajimi Musen) O

Common terminal

einterface Cable
Interface cable to be connected to the /0 connector must be shielded as follows.

Cross section of the cable

_~ Outer Shell

- Shield

eRemote reset input circuit

Rear panel of display unit

+5V

To internal circuit

Connector pin numbers

AO

—— 47uF/50V
BO

T

When using the remote reset, connect the remote reset input terminal to the GND
(common terminal) for at least 21ms.

Before inputting the remote reset a second time, set the unit to OFF for at least 21ms.
Use SN75451 or SN75452 for an electronic switch.

Use a shielded cable for connection and connect the shield sheath to the shell of the
supplied connector. The common pin should be wired separately from the shield sheath.
(Prepare a proper switch and a shielded cable by yourself.)
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ShODRTHAHELEZS, EOBELY Y MRIELET

STHBURMNGREEPVELTTAL,

10. ALARM DISPLAY

When any one of the displays described below
appeared, perform resetting and restart work from
the beginning.

¥ ~/Display ¥ B/ltem = # /Causes
EREA —/N— 27— VATESEEEEL AL &
(BEIC K& LEEI M >1-BLE L TT))
E - gr
Excess speed When the scale movement exceeds the maximum response
speed of the display unit. (This alarm also functions when the
machine receives a great shock.)
m ~y F7Pr7D ~y FP-7hHEREATuW L E &
REERR BEREOFFIZL, ~y FPL 7AERLTAOBELABRALT
NI Taw, 2o, BRMIEYO2YTFEhET,
-EFrror-
/oo Head amplifier When the head amplifier is not connected:
disconnected Turn the power off and connect the amplifier.
Flashes

Then turn on the power again, resetting the display.

F—si—70o— REMBF—N—70—Lte &, BEEAHFICFASEET,
FOO0000 ‘ N
Overflow When the display overflows, F is indicated on the most
significant digit.
EBERE SHARCBBELBRANIZONIZ L &
500y
Power failure When the power fails momentarily during measurement.
R
AL REF—5T5— JAXEIZEY, REF— S ORBIE 1 & &
- Crn B
5 C H Error in stored When the stored data has been changed by noise.
oo data
Flashes

E) RET—FI5—DFRR( S00Y HER) A5
TE I - THREEDOEDR AT
EAVE->TUBESICIE

SiziE, "7-1. 988
TFaw, bLERE

BELTFau,

N

+ EZJEE.L

Note) When the error in stored data is shown by the
SONY flash on the display, check the settings ac-
cording to “7-1. Initial Settings.” If any erroneous
setting is found, make correct setting again.
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11. CHECK BEFORE YOU TAKE IT AS A FAILURE

The power cannot be turned on.
(Unstable power connection)

S

¢ Turn off the power switch and turn it on 1 to 2 minutes later.
* Check the connection and continuity of the power cable.

* Check the power voltage is in the proper range.

* Check the connection to the power supply unit.

50 1Y is displayed.

Ie=

* Check the connection to the power supply unit.

* Check the connection and continuity of the power cable.

* Check for high level noises.
(Interchange faulty axis and correctly functioning axis head amplifier inser-
tion positions on the display unit)

¢ Turn off the power switch and turn it on 3 seconds later.

* Perform resetting operation.

£ - ~ o ris displayed.

* Check the head amplifiers are secured with screws.

¢ Check if the conduit cable or the head lead wire is damaged or disconnected.

* Check if the scale has moved faster than the maximum response speed.

* Check for any severe vibration.

¢ Check for high level noises.
(Interchange faulty axis and correctly functioning axis head amplifier inser-
tion positions on the display unit)

* Turn off the power switch and turn it on 3 seconds later.

* Perform resetting operation.

No counting

¢ Turn off the power switch and turn it on 3 seconds later.

¢ Check the conduit cable and the head amplifier connections are secure.
(Interchange faulty axis and correctly functioning axis head amplifier inser-
tion positions on the display unit)

Erroneous counting

I

* Turn off the power switch and turn it on 3 seconds later.

* Check the conduit cable and the head amplifier connections are secure.

» Check if the unit is completely grounded or if the grounding is improper due to

rust or break.

* Check the power voltage is in the specified range.
(To keep power voltage within the specified range, use an automatic AC
voltage regulator.)

* Check that the grounding is made correctly. (See page 3.)

Accuracy cannot be obtained

¢ Check if the unit occasionally miscounts.
¢ Check if any mechanical trouble affects accuracy.
(Any trouble due to machine adjustment, deflection or play).

* Check if temperature difference between scale, machine and workpiece is
great.

* Check the connected scale is metric.

* Check the scale’s serial No. matches the head amplifier's combination No.
If not, adjust the head amplifier.

H Cleaning

Use dry cotton cloth.

To clean the display and casing: To remove heavy dirt:

Use diluted neutral Do not use

detergent ,-]

] it

alcohol
'/benzine
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B SR R EEfMfRy—LEHShtd TEMES#1EH, RESOBRIATEE (EAmH®BEEL, &ERT
BH5um, 10 um B U DIERTREOHT)
1. R—JL K##gE 2. o— F#EE 3. K—ILFEDO X £ —#ak
F—7 ORTEBEE BEOFFEOFRRERU T Y FF—% 5R%F
WHREFLE F—TNA—FENIEMABE L6, BEURFINRERRT(Y ZTHIE)
IR 24681
®/IERTE Ay FEEEZIZLY, 0.0005mm, 0.000mm, 0.005mm, 0.01mm, & UE2OERERTR
BRACERE 60m/min {B L, #&x/EAHEEE, 1.8m/min.
7S5 —LA 1. BB —EFYEERT
2. A5 —LOBRKICEREF — " —BH
3 RETFT—FL7—
4, ~vy FT7 o TRIER
4 FLAYET M DEILAZy FEIFNICEY, FrE—HFRIZL DERIEN TR
BERE M 0°C~+40°C, &7 —10°'C~+50°C

TR

IEEBEILZ v b

PUOA 1B T38h & THHNTEE

A E

PU10 ol B AC100V£10% 50/60Hz
o HBES B A 40VA
oHNEX(RE) 57V (1.5A)
—5.0V (0.2A)
—12.0V (0.05A)
g B 2.4 kg 1.6 kg
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12. SPECIFICATIONS

Model |
ltem o LH20-RP LH20-R
Display digits 7 digits and - sign. leading-zero suppress, fluorescent display tube,
mode display provided, floating minus sign system.
Resetting Resetting by the joy stick or external input signal at any point on the
scale.
Presetting Presetting by the joy stick operation.

Memory function

1. Memory of the displayed value by the joy stick operation.
2. Memory of the held value by the joy stick operation in the detection of
absolute zero point.

Recall function

By the joy stick operation, the data stored by the presetting or memory
operation can be recalled.

Datum point memory

Datum point can be established by the presetting operation in the ABS
mode.

ABS/INC conversion

With the datum point set on any point on the scale, the absolute distance
from the datum point can be displayed while performing the machining
in the INC mode.

Touch sensor function

In combination with the touch sensor (option), detection of datum plane
can be easily made.
1. Hold function

2. Load function 3. Centering function.

Halving function

The displayed value can be halved by the joy stick operation in the INC
mode.

Absolute zero point
detecting function

In combination with a scale with built-in absolute zero point, the ab-
solute zero point can be detected, and the datum point can be relocated.
(The resolution in the absolute zero point detecting function is
0.005mm/0.0001", 0.01mm/0.0005", and their diameter.)

1. Hold function 2. Load function 3. Memory of held value

Data storage function

The value displayed just before the power was turned off, and the preset
data are stored.

Machine error
compensation

When the table moved a distance, a unit of compensation value is added
or subtracted to make linear compensation.
246 different compensation amount available

Resolution

0.0005mm (0.00002"), 0.001mm (0.00005%), 0.005mm (0.0001"), 0.01mm
(0.0005") and their diameter displays. Switch selectable.

Max. response speed

60m/min (39"/s). 1.8m/min or 1.1"/s when detecting absolute zero point.

Alarm

1. Temporary power failure

2. Scale movement at a speed faster than the max. response speed.
3. Error in stored data.

4. Head amplifier disconnected.

Wireless remote control
function

With the remote control unit (option), the unit can be externally controlled
in the ten-key system.

Temperature

Operating: 0°C to + 40°C /32°F to 104°F
Storage: —10°C to +50°C /14°F to 122°F

Power supply
Designated power unit

Provided Nil
One PU10 can supply power to up to

PU10 three units of LH20.
e Power voltage: 100/120VAC+ 10%,
220/240VAC +10% Supplied by PU10
e Power consumption: 40VA at
maximum
e Output voltage 5.7V (1.5A)
(capacity): — 5.0V (0.2A),
—12.0V (0.05A)
Weight 2.4kg/531b 1.6kg/3.51b




13. ff/&dm 13. ACCESSORIES

e LH20-RP
® L H20-RP
LHOO B R ER AR - oo vvvereeraneseranes s 1 5 LH20 instruction manual........ccccooecreecnneeenn. 1 86t
. PU10 instruction manual........cccooeveviriicnniiinnenn. 1 861
1= 1= = -~ =
PUIO BLR B3I % 1868 Axis labels... crvrresnrerensesnrnrensesnnneeneeeens 1 SE1L
i 1# External reset connector* ... 1 pc.
ARy FPBIRT T e 118 Grounding Wir€........coeceeueeeeeereusvseeeecseeeeessssecenseneeee. 1 PC.
Fuse... S SRSSSSRURSRSRTOPRRI [ o [o
e 1K Fixing brackets veeereererenneenene 1 561
B2 /=G e 1@ + M4 x8 Screws (forflxmg bracket]...................... 4 pcs.
D R 14 + M3 x 6 Screws (for fixing bracket].............‘........ 2 pcs.
o = PSP OO, Bush .. s 1 PG
EE &R 14 + M3 XG Screws (for bush} SRS~ o o1 3
= /@M4X8(I§|Eﬁ£ﬁﬁ) ................. 4$
?/d—JMSXS{@ﬁﬁ:EEﬁ) .................. 22_(
7 1 S eeeeeereneeeeee i 1 {ﬁ
-‘1’/(+JM3X6(7'~7/1EE) .................. 22_(
® LH20-R eLH20-R
U e erer e rene e = )
LH20?E&“E e 188 LH20 instruction manual.........ccooceeccincccninineeene. 1 86
BT A 1# Axis labels................. OO I Y-
PRER Y oy PO R G * e 118 External reset connector"‘ eeetresseresessasresensnneeees 1 PC.
L Cable cover .. SRR 1=
TR 1@ +M3x6 Screws [for cable cover} reeerenesssresseenesens & PGS,
FCEMIXE (=TI HN—)eee 47

*No external reset connector is supplied with LH20-G,

GP.

*LH20-G, GPIZ (3, A2 £y PRI Z S

IftEah A, For LH20-B, BP, C, CP, G and GP with external input/out-

put function, the respective instruction manuals are

SHER A h 8 BEAT & ##ELH20-B, BP, C, CP, supplied besides above accessories (LH20-B/BP equip-
G, GP(Z |, LR TR M IZFHOERERH ped with BCD output function is further supplied with a
#1422 3. (BCD H HHEEDLH0-B, microribbon connector).
BRIZIZZr2OlRraxsopEMEh
7.
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FRIZy L EBEIZ Y b OMALETT,
BEL=Y MATHRIZY b3AF THERTEMME  ®One power supply unit can supply power to up to three

14. OUTSIDE DIMENSIONS

e The figure shows the display units as connected to the
power supply unit.

stacked display units.

7, e
o " e Specifications and appearances of the products are
ORBI—MHRDI-DFELHE - HBELTET 5 - subject to change without notice for partial improve-
EHHY) ET, ment.
E{if : mm/inch —
Unit A-F& (MIN. 2200/87")
Cord length
©r
e
& ]
4518
17717.0° <
o) ro | [
pay
’ ™ ] !
BR1IZ b
Power supply unit T =
[
FUHEIFERILy b &
Digital display unit ]
_*LA_I-J—n o — N
1 | I T 2
@
w
o
o
w
| vo—
i
<
s
\_[ | =|_ A
_ 261/10.3" ! | 26
1.0
A 3
M [~ 1234555.
uw [=]
[Te] w
; )=t
| 32012.6° | &
re o %
® e ) wige]] | ,
B[ e ] O o ] ||| © ,
ST | ﬁ
@[ 234565 @ [ eivs6s % - |"i's
S =
2HEBELNGE JHMEELOBS

Height of two stacked display units.

Height of three stacked display units.
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B~y F7o7ORE (BELEHY FHA)

@R REBrERTIAI—LIZDOLTUWEAY FTLT
(3, HERICHABRINATWETOT, BFIIAET S0
ELHY)EFRA,

O H LR —LEFEHTIEP, 05, mXF1umERTHE
BES A T2 —IL e OEaH 52T 5651, BEEHI Y
BrUbHELHYET.

1) ¥ 36D
e~y K7 7HREAE LZ10 (315)
eAfnzxa—7
(BEOOOIVLIE, AEHBHHIMHZUENDLD)
AHEE D ACO1V/DIV (10:1 70— 7{&EH)
KFEIF5| . 50ms/DIV~0.5ms/DIV
B HY—ZINT
b HE—F:AUTO
e A FRAKSA/N— (h2mmi2ED D)

2) ERH &
~y KPP FI3REEE LZ10 (2R L TPMBEA T
WY, THRAZBLAFSESIEICERL TTE WL,

D~y K7 7TEEEADATC K21y F &, 50KHz D
fIBEICEhbETTF &L,

7
A, REEA

B % &RR%E®D "SCALE SIGNAL, (2% L
BIZEhN—5H L~y F T T5ZLAAHET,
@xizAnRaA-T0TO=TE~y F7 L TRELR

DOPM - GNDIZHEHEL £7 .
@FEREBHNEELXONICL, BELEHTTEL,

APPENDIX

B Adjusting head amplifier

e Generally, the scale and head amplifier are factory-
adjusted, and no additional adjustment is required.

e Note however, adjustment may be required when an
aged scale or a scale of high accuracy type (to be used
in 0.5um or 1um resolution) is connected, or when the
combination numbers of scale and head amplifier do not
match.

1) Following tools are needed:
e Head amplifier adjustment jig LZ10 (option)
e Oscilloscope with sensitivity of 0.01V/DIV or lower,
and frequency response of 1 MHz or higher.
Input sensitivity: 0.1V AC/DIV (with 10:1 probe)
Horizontal sweep: 50ms/DIV ~ 0.5ms/DIV
Trigger source: INT
Trigger mode: AUTO
e Screwdriver (with blade of about 2 mm/0.08" wide)

2) Connection

Perform the PM adjustment of the head amplifier by
connecting it to the LZ10 adjustment jig. Referring to
the figure below, connect them in order of number.

1. Set the slide switch of the head amplifier adjustment
jig to "50KHz”.

2) Turn off the power of the display unit and insert the
adjustment jig to the [SCALE SIGNAL] opening on the
rear side of the display unit. Then connect the head
amplifier without cover to the adjustment jig.

3 Connect the probe of the oscilloscope to the
terminals PM and GND on the adjustment jig.

4) Turn on the power of the display unit, and start
adjustment.

~v FP 7l L8 LZ10
LZ10 Head amplifier adjustment jig

#L023—-7n7o-7
Probe of oscilloscope

SERIAL No.

AN—EB LI~y P27
Head amplifier without cover
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Slide switch

25 —=ILAh
[SCALE SIGNAL] opening
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