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Introduction

The LH10 series is a digital display unit which digitally
displays linear positions or displacements with high
accuracy in combination with linear Magnescale. With
Sony’s unique Magnescale system and the latest
microprocessor and custom LS| based on our long-
standing digital technologies, it offers high reliability.
Read this manual for effective use of LH10.

Features

e Machine tool error compensation

LH10 linearly compensates errors arising from the in-
clination 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. This
function enables higher-accuracy machining and
restoration of machine tool accuracy.

e Selectable resolution

The resolution is selectable by the selector switch:
0.001 mm (0.00005"), 0.002mm (0.00017), 0.005mm
(0.0002", 0.01 mm (0.0005"), or their respective diameter
displays (double counting).

Further the high-speed response of 60m/min (397/s) is
attained for every resolution.

e High performance and high reliability

LH10 employs the modernest custom C-MOS LS| in the
heart of the electronic circuitry and highly luminant
green fluorescent tube for the display, which ensures
high reliability and a long service life.

e Touch Sensor

The Touch Sensor (an option) facilitates the establish-
ment of a datum point and the measurement of a
workpiece.

e Detecting function of absolute zero point on
scale:

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.

For model LH10 - %017, %018 % 01C, % 01D

(3% : number of axes)

o Offset zero point function

LH10 can set up an offset for the absolute zero point and
relocate it easily. This may be used effectively for set-
ting up the zero point on a horizontal boring machine, for
instance.

For models LH10-%018, and 01D

(% : number of axes)



EAE W Hldels

OITIniEEETT . Additional functions are marked with “O". (100/120VAC)
#EE | _ 5y F | R4 —|F7€y | BCD Function Touch |Absolute |ofiset | BCD
1 w . t =
A et ol |BE S| B S| H oA Model Presel | Sensor |Hatection [2670 point| output
LH10- % 011 O O LH10-%016 O O
X012 O O O %017 O O O
%013 O O O O %018 O O O O
xota | O 0 O |Gx2) %019 | O O
E1) wIEETREEM (184, 285, 3&) ‘W.h.en.the power is turned on, the English mode is
E2) ZIoMIEI 28, SEERTROH initialized.

E3) BAmICIn/mmEYIBA R v FEHY FEA,
Additional functions are marked with “O”. (220/240VAC)

Function Absolute
vose™_| "= | Sencor [sedentero poin| output
LH10-%01B O O
%01 | O O o)
%010 | O ) O O
#¥01E | O O O

When the power is turned on, the metric mode is
initialized.

Note 1) 3% : Number of axes.

Note 2) Inch/millimeter conversion is available on every
model.

Note 3) The above tables show all the models and their
additional functions. Please note, however, we
can not fill orders for all the models. See the
catalogs for details.



ZE1= HAKI21F/Chapter1 Basic Operations

1. BEBD BT & #EE / Names of Parts and Their Functions

F U Y IR
Digital displa . N
9 erey BA/5 YT A — (R0
Absolute zero point/Touch Sensor selector key
7§18 1478 (only for the models with the absolute zero
7th digit 1st digit point detecting function)

B (—DHFEIR)
Polarity (only the-sign

is displayed) 7Sy pF—HF—F
Flat keyboard

BIRAA v F

Power switch

Ee KA U -5 inf/mm selector switch

Mode indicator

C1EARTNNIBE LEBELE I NILIIEOE THEN T NILEBL e For 1-axis model, place a desired axis label (standard
T TF a0, accessory) for the desired axis.

® KEEE D IMERIL LHI0-3012, 30135 1 7 TY . @ The above shows the appearance of model LH10-3017,

3018, 301C, or 301D.

£ #x/Name of part # RE Function

DAy FEIFT EEBIBEONDIKEEL 704 | Depress it to turn on the power, and 50774
BFBREAA v F 5004 #RAHET, BEHRT -EROFF  will bedisplayed.
Power switch DLRBEIZA Y T, To turn off the power, depress it again.

: . Depress it to select English (in inches) or
njmm selecior switeh B (RO #) meFt)ric (in millimeters) digplay ; )

W75 v F+—4,/—Fo#EA/ Flat keyboard
o)ty b ¥—HLUF+ i+ —/Reset and cancel keys

FREQEOL ) TICERBLET, Depress it to reset the displayed value to zero.
1TEHERREBOBS. ZOPRILT—2F The reset key of 1-axis model is[O)].
Qenuzr,

Uty b F—

Reset keys
HELLHES. Fr L LEVERICHY  Depress it to cancel a value set on the axis.
97,

i
FrovilF—
Cancel key




o BIFEIDIEE S LU T Y £ v + [ Designation of operation axis and preset of values

ZFr/Name of part

# 3

Function

x] [ [2]

FEIRF —
Axis selector key

BEELIZVEIEEA L-BIC, 5Nt
I ShDIESES A TIEEL,
1ERFEREBDZSICE. YZFr -0 LY
—oi (=] ey T,

Depress any one of the keys to select the axis
to operate and then give commands for the
selected axis. The key of 1-axis model is
marked [=]for this key.

[o][1] ~[¢]

HBEFZEF —
Number keys

HEREAUNHAREICFRBLET,

Set desired values and a decimal point.

g 4
75 R¥n
Polarity selector key

BWHEORTET —"4FELI-VWES. BEXTE
DEIZZNEB|LTTF &L,

To set a value of minus polarity, depress this
key before setting a numeric value.

7]

7 Ptz oy b
Preset key

s

HELIZEEAZEDEEFRRLEZIVEESERLT
Tau,

Depress this key to display the preset value.

EX

RRE—FEEAF —
Display mode selector
key

EEEA L OREMEEBHE( T ) TENT
UEHLTVWEHLOERBETIHEICAVET,

Depress it to obtain the absolute distance bet-
ween the spot position and the datum plane.

o KU HEVE & & UH A /Establishment of datum point and absolute zero point

a

Yok
1/2 key

> %—51 > (Center Line) REEXFC L%
Hebtdizy Y RILTHY . £ —HL DFF
IZBWwET,

Depress it for centering. C and L stand for
Center Line.

HAESREF —
Datum point setting key

HESDFEICAWET,
HEELBME(S VAt Y FSeh) L T T,
ZOBEEBELE I RIUETY,

Depress it to establish {set = S) a datum point
&

]

R—JL F & —
HOLD key

FuFkerHHLIBEATRAVWTI v FES
UHAREEMICERLL-SE. £EEATEE
Li-BEATOHOERRMESF—I F (Hold) 2 515
SIZBEVWET. ZOKR—IL FOETFE S R
el TwWET,

Depress it to hold the value displayed when
the Touch Sensor touches the datum plane or
the absolute zero point sensing head passes
the absolute zero point

L]

B = ¥
LOAD key

F—JL F (Hold) (2L T, HB{EAEFRRERIC
O0—F(load) 2B THWT., ZvFE>HHE
EEICHEMELEERE@EB LKLY HE
SELBEICAVET, 200~ FNEXF%
SURIMMELTWET,

In contrast to the HOLD mode, this key is
used to start counting with a value loaded on
the display unit when the Touch Sensor
touches the datum plane or the absolute zero
point sensing head passes the absolute zero
point.




% #/Name of part

¥ BE

Function

78

B&/oyFh

GPEA F —
Absolute zero point/
Touch Sensor selector
key

CE)E BT omgfE
DHIZHBDF—TT,
Note) This key is pro-
vided only for the
model with absolute
zero point detecting

function

2T—VEREBVWRHEGE I v FECTER
WBREESEDRIRE L FT.

BEDBE. ZOF—5FTEE—FA 227
—5i2 3t ov—oHHET, ZOEBERIEIRST
—N(—)DEA@R)EBVB I CABE®RLET,
BE_OF—%{T . v FrTOIRE
=BIZEYET.

Select either function of absolute zero point
detection or Touch Sensor. Depress this key,
and the mark t (=—=: scale, & : absolute zero
point) appears on the mode indicator to show
that the display unit is in the absolute zero
point detecting mode. To set the display unit
to the Touch Sensor mode (g8), depress it
again.

e RAMBEBRRRUBEE—

F1 24 —4/Display of spot position and operation mode indicators

T Y IVERIN
Digital display

BBt /S X S TCERTHOHBES
RKrRLET, THEFEIVRELELEEIITS—
LERELET,

Displays for each axis a positive or negative
value of 7 digits with unnecessory leading
zeros blanked out. An alarm is also displayed
in case of trouble.

E=FoA 2P =7
Mode indicators

ABS  mfTTRETTVYa—FE—FIZRY
T, IMEMERTOMER ., FYISRE
LEEESLL, ENETOEEIZH S
haERRLET,

Fro, BESRELETU - 2RI,
ABSERRAHET,

NG EKTTREATLAFILE—FIZHR
Nt uey b *—(® . (9. [@)-
Tuey b E—([P] ik Brr oL
I NEBROASHEKET,

= ZEMICEHLSHDEREFIESEAHTE B
REERRLTWET,
BUBEFIE. RRAR—IL FIRBEICH B Z
CHERLET,

S RO3BrFERE—-FEG, 25—
Fa (feXER) OREET HREE
NEY,

g BERRIIRESNLBEICRRKLET,

mm X MYy SBADRRTY,

Indicates the absolute mode is set. The
distance from the spot position to the datum
point initially set is displayed.

ABS is indicated also when a datum point is
established.

Indicates the incremental mode is set. In this
mode, incremental positioning is made with

reset keys (,,) and preset key (E}).

Indicates the display unit is ready for opera-
tion commands. While it blinks, the displayed
value is held.

Indicates the detection mode of absolute zero
point of scale.

Indicates that the resolution is set to diameter
display mode.

mm or in: Indicates
millimeters or inches.

the display is in




2. M/ LEDFE

@~y Ny —7ELUNSRY Y VBY—TIL, BEST
— TN EBR—F 2 FIZIBEROTT &L,
OERIBISA b >TTFaL,

@7 —RAF—IF NI TBEBDT — A TEEABCERLT
Ta,

BEAESE I N TUWEAHEEL THFE L.

7 — 2 #% /Ground wire

2. Handling Instructions

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

@ Supply power from an AC lamp-light source.

e Connect the ground terminal to the machine with a
supplied ground wire. Make sure beforehand that the
machine is grounded.

INLNT—TILIEBFRRE

connecting the ground wire.

OSTEEE. ABEMBE. KEHUL —FHH305mBLEBL T
Tauw,
e UILIB. THIMR. BB AZOANDBAITRITTTEL, ®
THBLVHEETILURRLEL TTFE L,
ORFILEEE Z— L AN—EMITIZ ) . BEART —A~NAN
BT X ERETTTF &0,
o FHEEIF0C~40°CHBMBAART IHEAT &L,
BB X. BBROLH DG BEROC (IIE T TT &Ly,

B ZIE - SU R L CENL TH IR A—%2 bic@Eihn

Remove paint or rust completely before

Do not route them together with the
machine power line in one duct.

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

relay, etc.
eIn installation of the display unit, avoid the location ex-
posed to chips, cutting oil, or machine oil. If

unavoidable, take adequate countermeasures.

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

@ 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 heater air.

SR
Cutting oil

L 259
Machine oil
]
b
B EA % (500m LA EBET) %
Switchboard (separate it more than 0.5m/20") fi

234567~

‘= 2345 -

0588

BESR
Welder

/ YIEE




OFHBERELUTOEETIE. BREAA vy FHONIZLTYH
RRAET LAV erH 29, LIEABSTERATT
AT X,

0T FE A A v FEOFFIZLTASHBUONT KL, 3FIERE-
THBLRA vy FHEANTFESVL, BHIZBEBRRA v F &% AN
T, BEaEAEIBENHY £T.

@ET R A L AREBAIIER L I2BE. NIIERE/L-HE% B
AH5—BILETARITLIIURBIC. 75 —L2E<5HE
CEBEARERITHEENHY EFTOTINEET &L

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.

@Once the power switch is turned off, leave it for 3
seconds before turning it on again. When the power
switch is turned off and on without interval, 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.

O UHBIND THEAICHIz > T, IBELHITIBREHNS
BELIASLIERTEIVL, FAI—H#EORESIZL 518
EDHEIE BT &L,

ORBANMIEIZL Y . BEADKEB L2 DDILK
BEAFRINIHBEED~OTFBIZY->TE., S
WARAEXE AL TTF &0,

@ When using this Sony Magnescale equipment,
be sure to make starting or operation check to see
that it works correctly. Any damage caused by
failure or malfunction of the equipment will not be
covered by our responsibility.

e!n application of this equipment to an area
where its failure or malfunction might foreseeably
cause injury to human body or extensive
damages, be sure to provide sufficient safeguard.




3. BEICDOWT
3-1. E|RH &

FERTr —7IVERBREMEB O, BET AL EONE S
LT &Ly,

ANy R T 7OERE. LTEREBOBRAY > TH ST
TF&uw,

FEBEONET . LHOD 38R RY 1 7 TT,

3. Installation
3-1 Cable Connection

Fasten the connecting cables to stationary members to
prevent accidental disconnection. Be sure to turn off the
power of the display unit before connecting or discon-
necting the head amplifier.

This figure shows a 3-axis model of LH10.

FyFtrH (BIFE)
(16~ — 2 HR) |
Touch Sensor (option. See page 16)

|_—~7173—3%R / Cover plate

L] o Ny NP7
BOSA>are> b EREBON—IRE
AC-100V/120V =] | i BUML T~y K7L 7%
— = =
AC outlet 100/120VAC or 220/240VAG = FAL. AN—MROR ST
== Lom EEET 3,
e E g E Head ampilifier : To connect
S H the head ampilifier, remove
15:: the cover plate on the dis-
<] play unit, insert the head
g amplifier, and secure it with
the screws.
og
X
|
[N .
X X4 —JL/ X-axis scale
m—=r=: ==u)
Y #j X 4 —JL/ Y-axis scale
S8 Y v b X4 v F/ Remote reset switch A /
== s e o S—=x 1
X &l / X-axis i
(29~~vzm) FEf
(See page 29)
Y & < —JL F #% /Shielded cable
Y-axis
ZElh X o — )L / Z-axis scale
Al e

E)ABERY A T (ZESNIL)D A~y FFP - JHADIR X &
FEALET.

Note) For the 1-axis model, insert the head amplifier into
the X-marked head amplifier opening.



3-2. EEF*

FEBOBRTIZBTEOEESE X *>AFRBLET, THR®
LHICEIZEBERIMHTITH S, BEEHICETL 7.

&

2"\%DM3X5“4¢1U¢E§0

3-2 Mounting of Display Unit

Use the accessory brackets and screws for mounting
the display unit. Attach the brackets to the bottom as
shown below and fix the unit to the installation board.

@ M3x5, 4 pes. (accessory)

E) R FCR@BIMTEN R CAFERLTTEL, ETE2
T OEBEF. ASMERBOBIBEDOERE L2 5EHH Y
&9,

ohyyE (BI%)
RTEBEBMICENTIZHBENT —LBY, TEDAY
FREDbDHHEBENTLET,

hw9H 1LZ3
Display stand LZ3

A ELZS
Display stand LZ5

Note) Be sure to use the accessory screws. Use of over-
sized screws may damage the internal circuitry.

e Display stand (option)
Arm type stands for installing display units on machines
and a upright type stand are available as options.

hI2525 K LZ4
Display stand LZ4

@JH




4. B
A4, BELD EE

1) ERRICREHIES B, BFUNORFATERINE T,
(26 X—2 D "TI—LER wHE)

TS5 —LERHAEIZETI. I D) 2y b F—
® @] @ #@LTo ) —ERIELELTTE L,

2) ARFIZ2DOUEDF AL IBEE. EBEELELD L
HHET,

3 ey hE— [P mEsZEs— [ B BRUY
yFELHERTOO-FE— [L] BIERCKETF—5H
BT HE0HANINET.

4) BFRHOBBEREE. LTFRIEREICEDOE TIT-TT
SV, EhbETUWEWEIELWRRATELIHA,

10

4.

Operation

4-1 Notes on Operation

1)

If a trouble occurs during operation, an alarm mark is
displayed (see Alarm on page 26).

Depress any of the reset keys , or and re-
start the operation.

When two or more operation keys are depressed
simultaneously, malfunction may be caused.

When no number keys are depressed (no numerical
value is entered) in the operation of the preset key@,
the datum point setting key, or the LOAD key
(with Touch Sensor function), “0” is automatically in-
put as a numerical value.

Be sure to match the least significant digit to the
resolution. Otherwise a correct display will not be ob-
tained.

5) When the display is converted from millimeters to

inches and then returned to millimeters, or vice versa,
1-count error due to conversion may occur; however,
it never accumulates, nor affects positioning.



4-2. FPRREDHTE

KEDOBRFIZAZENL, T RBETIRIERESE
T &Gy,
HEBOR/NFEREZ. 000immIZRESNTUL T,

rE LT

ol

oL/ FRNBNEEIL, FREKERAD N /N—MD T2 (2)
ESL, (DROEMIZHBA—5 ) =R vy FEIAT R
FZqN—(FE&) TRL. HELET.

MERTHRIE. HA—RE2ARD D TIEY (LRI TF
E,

1, 2EARIRT A 7

1 or 2-axis display unit

BE A E
Rear Front BIE
Front
Y & XEH (IEhZRR TEXEER) ZEH YEH X&h
Y-axis X-axis (For a 1-axis model, Z-axis Y-axis X-axis
use the X-axis switch.)
Z=
Lefthand
switch
N Z7HRHEZEXAYF  VZTHEATISSIMERLET., 21— MR8)
Linear compensation setting switch : Used for linear compensation (See page 21.)
BINRTBREXS v F
Resolution selector switch
OEE I AIDENERERTESERLT. FHTIRNIE @ Set the switch position to the desired resolution refer-
—= - " o sn e Lt ring to the table of resolutions on the rear panel.
REBIZAS vFOMEBEREREL TFE Ly,

E1) PRERRRQRERRT)TY.
F2) ROFRRBERETH 2T MHEOBH FRLERL T,
BIECHEVOLOLE ) CREMBELRABLTTS L,

F/NRINE (Mm) RESOLUTION
0/8 | 0.001/—0.001 [n —F ) =X vy FDOHRELEH (mm) (in)
9 ” Rotary switch setting and polarity 0/8 0.001 0.00005
2/A | 0.002/—0.002 Lo . 1/9 @ ®
0~7: +5%E/ +setting A e
i 0 8~F @ —%E/ —setting ' :
4/C | 0.005/—0.005 3/B & ®
5/D & 4/C | 0.005 0.0002
6/E 0.01/-0.01 5/D @ ¢
7/E ¢ 6/E | 0.0t 0.0005
7/F fe:) ¢

4-2 Setting of Resolution

Before starting the actual operation, set the required
resolution.

The resolution is factory-set to 0.001 mm or 0.00005".
eTo change the resolution, remove the cover plate
(mounted with 2 screws) on the side of the display unit
and turn the lefthand rotary switch with a screwdriver
(accessory) to the desired resolution. Mount the cover
plate with 2 screws after the setting.

BBMIRRIAT

ax y unit

F/8—y

Cover plate

Note 1)@ : diameter display (double counting)

Note 2) Check the counting direction in relation with
machine moving direction, and set the resolution with
polarity.

11



4-3. BEEDOIRA Y v b ERIF

HECRNDRTEOREN/BVELLZL., ROBEFIEICLY.

EROMTABH TT I Uy,

DSEXR1 v FEAND,
TEO0Y TeEERESNET.

L. 500 oBIIHFTEEILS
NRRENTOVDIHEE., VZTHEN
BEL TUBREARLTWET, NE
WA PR CIEBRZOERELY E T,
21—l Z 7HIE A BBLTEL

WHIE&ETT> TF &,

@eyt+—([® 229 (@)%
Y,

RRAEOIZN Y FT, BRIZEAZE.
B0y MEX, Y. ZEUT IO
NEY P F—ABLTH, 2THOE
RICHY £, MEEUEy b aht
SOz TAFREINET,

Dty MEEEA VoL X LE—F
LRy ET,

OuEBERDEHD B,
F—TINEBE®T DL BBEHLNERRS
hzd,

ey b LB SBBHAIZICLT
(YA FR)RRLLET,

i) FORMUELHI0-2012 THR/INRREH70.001mm, 0.002mm &
12(30.005MMIZEEEEINTWLBEFESTT,
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4-3 Power-on and Reset Operations

After installation and resolution setting, start the actual

machining in the following steps:

[
0B

|

-
s

BRAA v F

Power switch

R =
RESET key

)
I
=
1
1

ISE

AL X7 ILE—~FK
Incremental mode

X# + (73 X)HFmEIZ1I0mm
Y — (74 FX)HEIZ5mm
B L -BOXRRE

(Example) Displacement of 10 mm in
the plus (+) direction on the X-axis

and 5 mm in the minus (—)direction
on the Y-axis.

201C  with

@ Turn on the power switch
“500Y” appears on the display.
When a number or symbol is
displayed behind 5 /77y, it shows
that the linear compensationis in
operation. As improper compen-
sation setting will cause an error,
refer to Linear Compensation on
page 21 for correct setting of
compensation amount.

@ Depress the RESET key. ([®],[@
or (@))

The display is reset to zero. Soon
after the power is turned on,
depression of the RESET key on
any of the X, Y, Z-axis resets all
the display (initial reset). After
this, in the usual machining
operation, depression of the
RESET key resets the correspon-
ding axis display only.

® Start positioning.

When the machine table is
moved, the displacement is
displayed. The minus (-) sign ap-
pears depending on the moving
direction of the table.

Note) The above display example is of LH10-2017 or

resolution set to 0.001 mm,

0.002 mm, or 0.005 mm.



4-4. FHA&F—I1RF
LHI0O > 1) — XD EARF —RIET .
[(Naiz[F—% %] |43,

EWVWARIZI > TWET,

TRICERNL F—BEEXBMTRLTHY TH. FLCIE

BHEEASBBLTTEL, Y. ZEHI DLW T HEEEORIFL 1Y)
£9,

4-4 Basic Key Operations

LH10 series display unit is basically operated with keys
in the following sequence: Axis key, Datum input, and
Operation key.

Following is an example of the basic key operations on
X-axis.

See the following pages for details. Operate the Y, Z-axis
in the same way.

fEERALE " BRAA v FON

Start of operation . Turn on the power switch.

Yagy plEFEO)
Reset (zero display)

#{&x —/Number keys

R T 3

Flhdy b

Presel . 7 o)
SR

Setting of datum point ° 7

#E* —/ Number keys

TSI o L RROEA F

Absolute/incremental display selection

bt

F oy F eV (EERRE) :
Touch Sensor (datum plane M
establishment)

<] <] ) <] [~ (@)

&y Ft o (BEEEDBIE )
Touch Sensor (distance measurement)

* 247 —)LERS(BEASL Y BIE) "
* Absolute zero point of scale o 3
(measurement from absolute zero point)

X

* 2y —NRE(FESE TOBEBEHE)
* Absolute zero point of scale . J
(measurement to absolute zero point)

ﬁ

*A Tty FERORT
* Offset zero point . I

N

i ¥ —/ Number keys TP P g P YL B |
=5 — L |--1 Touch the workpiece |
—LJt : ’ — Counting starts. J

T sy F ERA— L) L \J
-| Touch the workpiece l " Centering on|
— Display is held. J 3 workpiece J

#i  —/Number keys

[77%.%@@. h b B

[ L ]7”‘ Absolute zero point
|passed — Counting starts

. s

Pﬁéié@ FIRA b
—f— Absolute zero point passed J
Lﬂ Display is held.

BEEB T b BIE
—-—-| Zero point passed
— Counting starts

L JtJ & & ‘= .

X (COWTIEEAEEENITMEINBEBOAH LAY £T, &1E
o= "FBeBE” 2L TTEL,

4-5. BIEERLEA 7285

1) BB F — 2 B> T LB E
® fh DEREIR % L 1=\ B
*tDF FELVEBIRF — &ML TT S,
@TTIZRE L =L EF
FroulF— (7] #BLTT&EL,
2) ANY 2 HMEEREA 1B
*riblld— (7] EMLTBANLELTTEL, bL
6 [P] #—A#MLTLE-F-B5E. BEELVHESA
HALTFELTTF &L,
3 a—F#—[L]. A= F*— [H] #RBALEK

DeybF— [® @] @ #ELT. ®REEOIUTL
THLBERELELTTEVL, K=l FRENESL, Ut

Y P E—EEHEEOSUTENET,

The operations marked with * are valid only for models
with absolute zero point detecting function. See Models
on page 2 for details.

4-5 When Misoperation is Made

1) When you have depressed a wrong axis selector key
by mistake:
@ To select other axis, depress the desired axis selec-
tor key.
@To release the axis selection mode, depress the
cancel key[#].

2) When you have depressed wrong numeber keys for
datum:
Depress the cancel key and enter a correct datum.
When you have depressed key@ or m after the
wroung number keys, depress the correct number
keys and the function key to re-enter the correct
datum.

3) When you have depressed the LOAD key|L] or the
HOLD key[H]by mistake :
Depress the corresponding reset key(®] (@] or [@]to
zero reset the display, and then make key operations
again. The HOLD mode is released through the reset

key operation.
13



4-6. 7°1) & v b ig{E/Presetting
M “0” 8\ (2 & % 51T/ Machining by counting down to zero

E) FRENIE/NFREH0.001mm.0.002mm % 7=(3 0.005mm

Po P4 =
D D @ Ly =10,000
L - L : L>=10,000

Note) In the display example below, the resolution is
set to 0.001 mm, 0.002 mm, or 0.005 mm.

ICEREEEINTULDEHEETY .,
2 1E ES JI§& / Operating procedure = 7~/ Display
P TOREBERD e Positioning to P1.
X Xz #ERYT 5, Select the X-axis. o mm
= =
1 @ LOKEEANT 5, Enter the value L1. I -
P ADLIEEET )2y b T3, Preset the input value. /L—/L—/ E’ ’I_7mm INC
Ha b
Counti
RRMOZN D F TRERET D, Move the scale until “0” is ounting
Po P PiOIBROAEND, displayed, which makes P1 posi-
-5 D Pof TORE R b FAIC & — 184 tioning. P2 positioning is also
L " LTO oA 3 % TRET . P:;f; through the similar opera- U,U l'_ll Umm'NC
4-7. EESAEZTERRE— FOYER 4-7 Setting of Datum Point and Conver-

LHIO 2 ) — X123, BEAASDORMMBEERT D7 TV Y
2—FE—FABS)&. Yty bEHET Uy bIRTICL 2
ITEALDMBLEERRT DI 7L A FILE—FINC)H H Y

S
| £
|
EAES sz s
Datum point Reset
TT7Y)a—=+tE=FABS)EA oL X P ILE—F(INC)D
k-1

sion of Display Mode

The LH10 series 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.

77V 12—t E— FERRABS)

Absolute mode display (ABS)
1o LAy ILE—FFRR(INC)

Incremental mode display (INC)

REME

Spot position

The conversion between the absolute mode (ABS) and
incremental mode (INC) can be made by the operation :

(X B RAEBI)

B3N

DRIECL YK ET, BER—BELLITL. TOFRT
—FERYET.

14

(Example : on X-axis)

To restore the original display mode, make the same

operation.



W AR & RORE — F YR A#1F/ Setting of datum point and conversion of display mode

E) EROIIR/NFEREAHT0.000mm.0.002mm % 7-1F 0.005 mm

Po

Note) In the

P P2 P3
N Par) N a
N R Y
Ly Lo Ls
e B < g Li:L2:L3=1.0
- L - L=lLi+Lo+Ls=30

example below, the resolution is set to

IZEHREENTULBIBEETT, 0.001 mm, 0.002 mm, 0.005 mm .
# fF F  JE/Operating procedure %  x/Display
XE5BIRT 3, Select the X-axis =
_______ mm
O ERIIEBTE S, “0” input can be omitted.
< O HESIZA 7y MEESEADHEIL. To give an offset value to the - ,_, )
F Tty MEEADT S, datum point, enter the offset ( L. L
value instead of “0”.
——S HESBEF —EIRT, Depress the datum point setting M Ao ass
é— key. LU L mm
S ABS &Rix AT, The ABS indicator lights up.
) L
X X5 EIRT D, Select the X-axis. | - = = = = = = mm
1 LOEEANYT %, Enter the value L1. = h mm
— .
P Tty b — BT, Depress the preset key. s #5 F
INCERIZEED S, The INC mode is entered. LU U mm INe
Hho b
Py P, Por LEEIL KRR 0”27 » 12 fIEA Move the scale until “0” is Counting l
PiEi B, displayed: P1 is where “0” is v
4 displayed. L/'/jl L’J’ ”_/’mm'NC
L ABEOFIETP.. PsOfIB®RH%E L T Make P2 and P3 positionings in
Taw, the same way.
OPs DT TH. Poho Pz i ThD @To obtain the distance bet-
BEBEA XN Y - LB ween PO and P3 at the end of
PR machining of P3:
X X8h 5 EIRT 5, Select the X-axis. = ____ mm
HRE— FEEZ X —%4BT, Depress the display mode selec-
= tor key. _ :/ /_;, /_/ /_/ .
i ABSERAEITL . Pob P22 TOEE  The ABS indicator lights up and — - s smm
BEnEREN D, the distance between PO and P3
is displayed.
ORRE—FETICRTHE eTo restore the display mode :
= 1«12 _ . Depress the same operation
X BE. RUREF—2|LTF 2L, keys again. In this case ABS .. mm
— INCERIZHIEEH Y £9, display mode is changed to INC
display mode.
= e iain]
LLL L L mm 'NC

i=l

15



4-8. 7 v Ft 4 (BI5%) DERFE

@F v FUELHIET A AN EDEEHIIYTF. FREE
CHETTERLET.

@Y vy FL YD YEIE, RV ITIZLDBFEERT,
EEECERMUIFBITETETLICTONSL ) ABEIZY
STWBIZD BACIZY T I 24T 2 e HESAFIE
(ZHRELET.

@ — U IR Y U LEICHEEICERLET,

@ T — NSO THONIIY v F oY ET—o A S
Thauw,

8y yFt Y, [ZEMNT -2 L TLABEL A
DT, ZHEROBEID - OME S ZHRTE WL,

Wy v F+t YD E K /Specifications

4-8 Touch Sensor

@ Attach the Touch Sensor on the main spindle of a mill-
ing machine, for example, and use it in combination with
the display unit.

@ 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 axle.

@ The feeler ball, which has been forced against the
workpiece, returns to the center of the axle when the
workpiece is moved off.

@ Move off the Touch Sensor immediately from the
workpiece when the buzzer beeps.

@ The Touch Sensor can operate only with an electro-
conductive workpiece. Check the workpiece material
before use.

24/ Model TS-103 TS-105 TS-110 TS-303 TS-305 TS-310
>+ > 2% /Shank diameter »10 $32
>+ 7 &/Shank length 45 55
i A /Sense directions =X, EY
t &8/ Feeler ¢10 2 F — LK — )/ Steel ball, 10/0.39" dia.
¥/%/ Accuracy 2 um
4 — 7 L&/ Cable length 3m 5m 10m 3m 5m 10m
{E#/ Remark SuFtLHEs—TNEaro ZI &) BERATEE
The cable and the Touch Sensor itself are connected/discon-
nected through the connector.

ey FtY
Touch Sensor
BEHm

ZyFEEDB
Bring it into contact

/,4/ T—2

! Workpiece

BB (A F—LE L)
. Feeler (steel ball) —™

DEDE 5 —(ZHAYT B
Corresponds to tool center.

HAES
Datum point

I
BT — 7

Machine table

16

SuFtevERIRs Y
Connector to Touch Sensor

=TI
Cable

T

LT ,
TRAZ v MEHFORs S

R 14
Feeler ball

Connector to display unit



By v FE o YERLOITER

@S vF b U ARFERTHHE. Yy Fo T TREARES
TR RESABEIFTICETHNAETHN)RBODZEY
DEELHY) ETH. E—FDFEVHIZITEZEFT &0,

[77vya—t+E—F(ABS) |

EEIFZENDE—FTYT,
O—F/ FR—L FOBRMFCERESRTE £ 7 S RESND SO
BENTEET,

4> oL AZILE—F(NO) |
IOE—FTEEAFEIITEEEA,
BII-Sdman-HESAFEXS(Z, O—F K—IL FOIIRET
Iy FEHAANTEZ T,

(Example :

tnF—BEIZL-> T FHENIZEHDETERE—F (77

YYa— bt A T ATLD) HERELTHLEEROEE

HEiT-oTTF &0,

@5 wFLLHICL BBREIL. XEDIRIEFHITY, Y. ZEHZD
WTHRBIZIToTTF &Ly,

e EAMBIEICINETRRUA L FRMAOEREILH Y FHA.

@ £ Rl R/ FREH0.000mm.0.002mm Z 7= {$ 0.005 mm
NHETT,

en— FX{Im—IL KAMEZL TRIELIERE., ththm
o Uty b x— (@) ) AL TRRALOS
JPLTH . BERELELTTEVL, £, "—IL MK
BECOWTHY Yy bF—BEEEOSIYTENET,

et YEHETF—TIEIZY v FITERBEIHNCHTTTE
W, BLBIZYE TE T o 8T —7IEICHKEELZEL D
ZEehsHYET,

(XEADIRIER])

@ Notes on the use of Touch Sensor

@ There are two ways in use of Touch Sensor: oneis 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.

[ Incremental mode (INC) |

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.

on X-axis)

Set the display mode (absolute or incremental) accor-
ding to the application through the above key operation,
then start actual operation.

@ Examples on the following pages are of Touch Sensor
operation on the X-axis. Perform the same operation for
the Y and Z-axis.

eln the example, the resolution is set to 0.001 mm
(0.00005"), 0.002 mm, or 0.005 mm.

@When the LOAD or HOLD key is erroneously depressed,
depress the relevant reset key (,,) to reset the
display to zero and re-start the operation. The HOLD
mode can be also released by depressing the reset key.
@ Be sure to bring the feeler carefully into contact with
the table to prevent damage of the feeler and table sur-
face.

17



B|5 v Ft 92 & 3$21E/ Touch Sentor operations

1) XEADHE/ Setting of datum point

EF~ Y F
Spindie head

2y FE
Touch Sensor

Shank
BEy AR & s
R - w7 _ ; : ;
i Bl Wokkpises Moving direction and poé_a)nty
y \_%>
BT — 7 — FL# & [ Datum point
Machine table
8 1E F JI& / Operating procedure % s~/ Display
X X5 8IRT 3, Select the X-axis - -
= TT7VY 21— +tE—F(ABS)IZT S, Set the absolute mode (ABS). PO
1= (ERIZIEAE) (The spot position is displayed.) auutUmm
Note) Establish the datum point
in mitlimeter operation.
Depress the in/mm selector
switch if necessary.
X BEXBAERNT D, Select the X-axis again. =
_______ mm
—
4 ORETTY v FroyotzoHEoY  Enter the radius of the Touch - _
L EEANT D, Sensor feeler with (—) sign. - '_—/ i
T O—F+—%4L. HESZFTNEM Depress the LOAD key. Now it is _Crman
5T B, ready for setting the datum S.uu timm
point.
SyvFe YD HEET—IZF Touch the workpiece with the .
! YFAED, ¥vF ERBCTH—2n feeler of the Touch Sensor. Pk
L L | BB . A b ABIAT B, On contact the buzzer beeps and J>1':‘
T = the counting starts. The ABS in-
)i [ ABS <HYRAT, . .
5. 71\’_) i . 4 dicator lights up. o
Cont;ct | Workpiece - IJ /'_I, U Ellmm/“35
H bk
SyFEYERBEE, FRA0"IZ Move the Touch Sensor. The Counting
ol fEBEAEESENY £, position where the displayed
' | value is “0” is the datum point. v
L"L",J Eoe Depress the in/fmm selector D000
(_5'-1r‘—'/Datum point switch, if necessary, to make
M inch operation. or
TP It 11 1in oass
o aag

18



2) 7—2 0O L/Centering on workpiece

;
>

B
|

> ®

= A
£=100 BB B L
- 7/;Workp'ece Moving direction and polarity
== |
|
ol
Center
£ 1 F Jl& / Operating procedure %=  7x/ Display
X X#aERY 2. Select the X-axis. = mm
() F7V)a—bE—FABS)IZT B, Set the absolute mode (ABS). o
e P Th t iti is displ d 117 ABs
- (F=RIZEAE) (The spot position is displayed.) LU L U mm
=
X BEXS®EERT 5, Select the X-axis again. | - - - =-=--- mm
i L. ]
< 0] > ORENHITEETE S, “0” input can be omitted. ( u mm)
I NN
L O—F*—%H 79, Depress the LOAD key. wlald) S & o
SyFLoYOE Y EET—2DA Touch the surface A of the o
F-s v Fast4b, ¥y Fr@ABIZT Wworkpiece with the feeler of the ki
= 5 F F—pBY A b AR Touch Sensor. On contact the J>":i
~<—Contact ey ’ buzzer beeps and the counting
7K \5\’ & : 5 ;
AES SRS & starts. The ABS indicator lights
M ABS
up. Uil mm
X Xeh&EIRT %, Select the X-axis.
A= FF—%FL " ORREZ KR Depress the HOLD key. It is 8
H — LR EHDEBET D, ready for holding the display Coun;ngq]
- e ~ 4 — [ Buzzer
Sy FE Y EBREL. BAEIILS v Move the Touch Sensor to touch J”\
FEREZEREIZTY—HNRY & the surface B. On contact the
TAKR—ILEARD, buzzer beeps and the display is
. held.
— 2 Rk .
il The mark = blinks. 7 o v _
' e ABS
Pt Ldbmm
BF—%1RT, Depress the 1/2 key.
R—IL FERIZEEIA, T—20D The HOLD mode is released. cnnnn _ass
G DEANESTE 45, The value displayed hereupon is =4 L) & i
s the distance from the workpiece
o center C. AT bR
Lo = Y—0HA5, POHLOER The mark = goes out. It is ready Counting
" i = T for centering
C SyFtHYET—ohRCIZEE Move the Touch Sensor toward 7y ass
7 — &/ Workpiece St BRAEH 0" 12 - 1 BA the workpiece center C. JUu U mm
| » = = ey .
s R R, The pO-SI:[‘IO,r,T .where the displayed
Center value is “0” is the center.




3) 7— 2 oAA. #E5E%E/ Inside and outside measurements on workpiece

AREIE

Inside measurement

SHREE

Qutside measurement

(18 /Example) L;=100

Li=£21+10mm

L2=£22—10mm

Note)

——— | ———

I

£ B DN

Moving

()

Y

4

Make following measurements
in millimeter operation.
Depress the in/mm selector
switch if necessary.

C———"> % f)/@direction

ZEV AW & AR

direction and polarity

FRERHATOHETT,
The display below shows the
inside measurement.

2 {E F JIE / Operating procedure *= s/ Display
X Xea%&#RT 5. Select the X-axis S ____ mm
= 1oL X5 ILE—F(INC)IZT %, Setthe incremental mode (INC). = 9O
Gt (HE BB ER) (The spot position is displayed.) = £.0 1 LUmmine
X BEX#EREIRT 5, Select the X-axis again.
<+ AEIE (2 P ERE As for polarity, set (+) for the
A (G’MEIJiBIJEL;t SH inside measurement and () for
o - the outside measurement.
. 0 5y F LDt Y BOEREAN  Enter the diameter of the feeler - I -
T3, of the Touch Sensor.
O—F+—%3L. A (CH) x4 Depress the LOAD key. It is P
L ready for setting the datum FLLL L L mm

REDERET 5.

point on the side A (side C).

o EAAQ(CENIZY Yy FEE S,
Sy FERBICTY =AY hHT
PABRE NS, INCERTAL,
yyFoHEBRI(DENIZY vFE
B BHHTIC L (Lo 2kD 20D EfEAE
T3,

BEXHMERRL, R FeiRT,

Touch the side A (side C) with
the feeler. On contact the buzzer
beeps and the counting starts.
The INC indicator lights up.

Before touching the side B (side
select the X-axis and depress
the HOLD key.

It is ready for finding L1 (L2).

7“4jf—/Buzzer
/ [
L Ll Ll mm INC

2Ry ) o)
Counting starts

D),

oY EET—2o OB (DA IZF v
FIEB, TH—HNE - THERMEHR
—vrkaha,

ZOfEN L) TT.

= T — 2 S,

Touch the side B (side D) of the
workpiece with the feeler.

The buzzer beeps and the
displayed value is held, which is
the value L1 (L2). The mark =
blinks.

— H — [Buzzer

N2 v

- (3
i L L mm INC

or

INC

BUZOF—% 7T & R— FRRE
I h, BEMMERRELY . v —
J7HHEA B,

Depress the key again and the
HOLD mode is released. The
spot position is displayed and
the mark =» goes out.

20



5. J=7HH1E

—RERNCTAERRIC IS B ) . fzh&y
EHMEBORERELH Y F T,
BIAIET7 54 RETIE. AR L HIZF
—TUDEHTHIIONT, tnEEE
HohTHATTHAI—PEE. ZDEE
DIKFHEFD R — LB B IZ N
., tnFEB\EERVEST, ¥ T
FFAICIEL T,

R =L BOE

‘ + =) | FoRE

| SPSRBTEE MIEE

ETRHEBHMBREINFEINT, V-7
DOMIABEOEBETEHICH L ERRED
FOIEREIZA ) FIH D, TERYH—
BEREEIZTEET,
DZT7HEMNFEEINTVWSHE. B
AR, 507 ooy Z7#iER
FEAA v FDBESHEREINET .
HiEeE, U 7HESREX A v F(T0"
() Z7HEDVBHLVIREE)IZERES N
TuhETd,

{5 -~ Example

<
-
l

-
I

)

"~
-—
-
-
L
!

|

u

Nk

k[ i
7 —ZMIE St
Machining plane ””::L
| . .

F =7 M |

)
. b e 2o
Machine table ' !

| I A= <o
=  —TE— I—
\ [ r
L s, o

B2 WY j{

Knee inclination

Linear Compensation

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

LScale readingﬂ +|Error compensation]

= |Displayed value

the actual
the mechanical
error is compensated and the

corresponding to
displacement,

~Workpiece displacement across cutting tool: ¢

Magnescale
BMRE E
Mechanical error: E
ST 3T — s OBBE ¢
7—s j / VIR RAT—LOBEE L
Workpiece

-

L

JZTHERERA v FH DL E
Linear compensation setting switch is set to “3"".

51. ) Z7HIEDFREF &

BEBMEEI—FTEBBLALEC, 27— LOBRMECHIE

EMEEIERELTRRLET,

‘Mﬁesoale displacement: L
! ' ! //

more accurate display is obtained
for the actual displacement of
the machine table, thus attaining
a higher accuracy machining.

When a linear compensation is
set, 5574 is followed, after turn-
ing on the power, by the number
of the linear compensation set-
ting switch.

The linear compensation setting
switch is factory-set to “0” (linear
compensation not operable).

5-1 How to Set 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.

FHIEfE um
Compensation amount 141
12
10
8 r____;-"8/.‘m/m (1 um/125 mm)
6 o= =l
4 ;—r—“ um/m (1 m/250mm)
400 -200 21 ___ p---d
e \ 200 400 600 800 1000
_4 R
—61 Ei#ES Ba~F% (mm)
—81 Datum point Table displacement (mm)

FRLIZ v b OFRNEREH0.00Imm (1 xm)D & & DOFIER

(—ETEBBH I IZIumO2MEEND)
Compensation on the display unit of the resolution 0.001mm (1um)
(1um is added or subtracted for every certain displacement)

21



HxE LD TER

1) R1IOBEZE. 1 mMEGHLEZFOLOHOTYT. v, BE=%
TMIZIHMELEBEBORM v FHRHELXLTFEL, L b
BIE-S-HMIESOREALI-HSE. EEANI. BAEHAH
REHADTHHFIZTFE TS0

2) FIZRVEEENHEIE. AUMEDORAS v FAEEL TT &
Ly,

) WEBOMEIF. EEOESIZH LR REDVNOBEIZ. ED
WES5BU, BIZERESKOEI. BEOHESHEUE
Ty

@ Notes on the setting

1)

The compensation amounts in Table 1 below are ap-
plied 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.
For a compensation amount not listed in the table,
set the switch corresponding to the approximate
value.

Regarding the polarity, select a positive compensa-
tion when the displayed value is smaller than the ac-
tual length and a negative compensation when the
displayed value is greater.

BEZHIEE 5 LUBE XM vFE/Error compensation amounts and setting switches

(%1/Table 1) — o — - .
JZTHEFRERA v F No/BE= #1E &/ Compensation amounts
Linear compensation setting switch 1m% Y (mm)/Per meter (mm) Per inch (inches)
No ci%nﬂsgﬁstétion 0 0 0
1 0.002 0.000002
2 0.004 0.000004
8 0.008 0.000008
mEBEE 4 0.016 0.000016
Plus (+) setting 5 0.032 0.000032
6 0.064 0.000064
7 0.128 0.000128
8 0.192 0.000192
9 —0.002 —0.000002
A —0.004 —0.000004
B —0.008 —0.000008
Mimii(%—:)giiting C —0.016 —0.000016
D —0.032 —0.000032
E —0.064 —0.000064
= —0.128 —0.000128

O BMEIFNREFENSBRAMOFZEIZIE. R1IIIRENT-158
UOBEEBDFRY SHmEL A v F & BUME 12 FRED
REAEIT->TTFEL,

O BN BEFMEAN TN HEIZIE 52BN HEICH» THLE
EFXAEL. RIIURBLHEBDRAA Yy FRELZIT>T
TELE,
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eWhen the machine’s own error characteristics are

known, select the most suitable switch setting among
the 15 compensation amounts in Table 1.

eWhen the error characteristics of the machine are
unknown, measure the error to be compensated accor-

ding to the method described in 5-2 and select the

switch setting for the most suitable compensaton
amount referring to Table 1.



@) ZTVHIENEIF. BREBEMEO N /N—RDOI P (2K) eTo set the linear compensation amount, remove the

EHL. t0hnaECIHBZO-FY) =1 v FEMFEDT cover plate (mounted with 2 screws) on the side of the
display unit and turn the righthand rotary switch with

AFARSA/N=TEL., FET2ESEEIRLFTIZRAN%E \
the accessory screwdriver to match the arrow to the
EhtFET. . o
e s Sy desired digit or symbol.
.{j:jmﬂ?ﬂ; Ol-EESATCLE ‘gkf L The switch is factory-set to “0”.
E) MEBESAELABRE, LIBEXA v FEANEL Note) Be sure to once turn off the power and then turn it
T o on again after setting the compensation amount.
3WMRRIAT

3-axis display unit

1. 2HMERI1A4 T

1 or 2-axis display unit

718 —FR
o Cover plate
EE B E
Rear Front T A E
Rear Front
Y& X8 (&R TIEXEMER) Z&h Y X
Y-axis X-axis (For a 1-axis model, Z-axis Y-axis  X-axis
use the X-axis switch.)
mhNRRE|) ZTHE
RESOLUTION | LINEAR CMP.
/_———\
189 7
© -
“ < 8
- &
@ o Righthand switch
& 2y
Q>
ee— e

JIZTHIERERA v F
Linear compensation setting switch

HERTRIE AN—RE 2AROF P TI@EVIZEFTTTE WL, Mount the cover plate with 2 screws after the setting.
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5-2. ) Z7HIEEDHF/How to Measure Linear Compensation Amount

GE1) ERHBUIFK/NFIREAH 0.000mm (ZEXTE

Gx2) EBRMABEIZINERAUA S FEHADERRIEIDHY) F0A,

ENTVBHHBATT,
0.001mm (0.00005").

Note) The following display is made with resolution of

2 e =S JiE / Operating procedure %  /x/Display
T7avosr—C @587 — 7V EICEE, (51 /Example) L=250mm/9.84250"
BWEBIZ7Av S — OEBLETET. ) )
oy or—v® . .
Place a block gauge @ on the machine Block gauge® 7B ¥ =ik
table and touch its surface B with a block 2EB BBk Gauge
gauge®. Surface B L
|
MLATS
Contact block gauges® and®. =&
i, 7 — 7 )L/ Machine table ,
270y T —C@NERERAICER VT 7 A @4—5 U IRBEEBIIY LY b F T
A= 13 TA VLT —CDBIEFE Y Depress the RESET key as soon as the meter reads “0"".
T, tDOBEN0IIHNDETHET—7
_ —_— ) —/RESET k i
NEBBEUT, BRERERY . ARCE / ~ nGan
. . I mm
REBDNY Y bF—%ILET,
Touch the surface A of the block gauge® @%ﬂ'f 7.[:' et @7’_545”
with the probe of an electric micrometer Elemflc mlcro»me‘t“er wHlindhe frea
or dial gauge and move the machine table 7lm ; 77_6®
until the meter of the micrometer or the Plgekigamgsly K\, Gp @ [eeesemesssssesees
dial gauge reads “0”, where the reference Toves—o@ o)
point is obtained. Simultaneously depress Block gauge®
the RESET key on the display unit. OBEFEHTS
Toueh MO i
Loy
¥ T — 7 )L/ Machine table VHIE A
T— Surface A
% &1 75/ Moving direction ———s==
@ A —%"0"127% % F THE/Move it until the meter reads “0".
JDRIZ7A Yo7 —C@FIWYBRE BT —
TIEBUBHBHESY, Jov o r—20n T 5 1.4 5 15
HECIIBRY A7 O0X—F 313, 51 ¥ - T D mm
W —CORIEFEHT, ¥DBEEA0
B . 5 BRYA 7847 E A
7o 3 — o
SRR T_%WT TEBHTEIT. Electric micrometer Spindle head Ffoid/or
Lo Tayv o r— QN3 L EERR
ZEORRMEEDEN) ZTFTHRIESENRY ST RN T
£, CoJuL Lt i mm
REIZHEEOREMNETL Y. @UTF5HTH
T i Receccscomsenmess s me
Next, remove the block gauge @), move ) o 4\‘:”0
the machine table again, touch the sur- ;DZ77_7@ " __Wuf%(i/iuza_cec
face C of the block gauge ® with the ok geuge® ]: o
probe of the electric micrometer or dial . ':/ 4'_‘/ q C’ I '_‘l "
gauge, and move the machine table until #H T — 7L/ Machine table
the meter reads “0”. The difference bet- : ! &

ween 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.

%5 m /Moving direction ———=

OBHRT—7 L EHSH D
Move the machine table.
@ A—20" 2D ETHNT
Move it until the meter reads “0".

L
I
~
Ny
1
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KR EDIENEEE LIz, UMTOAETHEES HL.
Ay FDRELEITHVET,

EEHECHTIRREOME. BAE
L:7nyoyr—o@nks
{ mEAHSSEEC F TOEMOETRE

> operERECME
E1DRA v FNoI~8NH) bEELBIEED HDH1DEEL
=

(f51) L=250mm. £=249.996mm D H&I%.
LAEImICHMELXNT D&, £X4=999.984 (2741 9
5. FIESE 0.016mm &t . MERRA v FNo.4 %5
EThITRVHITTT,

L<e DBERIERRESSBE
E1DZAA v FNo.OBSLURLBA~FN) bRBELHEED LD
1 OETEL 9.

(f51) L=250. £=250.004 DiFE(F.
LAEITMICIE(LX4)T 5 &, £X4=1000.016mm (74 &
THSBEESIE —006mm il BERX A v FCDER
EIZw) ET,

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®@
(: Displayed value for the distance between the sur-
faces A and C

When , add a compensation amount to the displayed
value.

Select one of the switches Nos. 1 to 8 in Table 1 for the
most suitable compensation amount.

(Example in millimeter operation)

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

0.004mm X
250mm T000mm x =0.016 mm

The compensation amount, therefore, is 0.016mm.
Select the switch No. 4 for plus setting.

(Example in inch operation)
Where L and ¢ are L =9.84250" and ¢ = 9.84235", the dif-
ference between L and ¢ is 0.00015". The amount to be
compensated X per inch is:

0.00015" X

-

98405 17 x =0.000015"
Since this value is not found in Table 1, take the approx-
imation 0.000016" and select the switch No. 4 for plus
setting

When [L<{], subtract a compensation amount from the
displayed value.

Select one of the switches No. 9 and symbols Ato F in
Table 1 for the most suitable compensation amount.

(Example in millimeter operation)

Where L and ¢ are L=250mm, ¢ =250.004mm, the dif-
ference between L and ¢ is 0.004mm. The amount to be
compensated per x meter (1000mm) is:

0.004mm - X

Therefore the compensation amount is -0.016mm.
Select the switch C for minus setting.

(Example in inch operation)
Where L and ¢ are L=9.84250" and f = 9.84265", the dif-
ference between L and ¢ is 0.00015". The amount to be
compensated per inch X is:

0.00015" X .,
9.8425" - I x =0.000015

Since the compensation amount —0.000015" is not found
in Table 1, take the approximation —0.000016” and select
the switch C for minus setting.
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6. 77 —ALEIR
CTHLOERAHELESENBESHX. Y. ZEBLWT hhD
Dey bF—([® . [Q . [@)ERLT. b5 —ERNH LR
TERRHYBELTTEL,

6. Alarm

When an alarm appears on the display, depress one of
the RESET keys ((®],(®],/@)), and start the operation over
again from the beginning

b=} B/ltem = 7~/ Display
REA—/N— 27— WAITRECEREE AL &
(B IZ K & R EEAMb > B R L TT )
L o= ==
Excess speed When the scale movement exceeds the maximum response N
speed of the display unit. (This alarm also functions when the
machine receives a great shock.)
H—dN— 7 T EEHA—N—TO—LfzE &, BEMAMICFADELT.
O
Overflow When the display overflows, F is indicated on the most signifi- roooouyd
cant digit.
BERES Cx) HEpERABEBENCONTE &
Coory
Power failure When the power fails momentarily during measurement. S
(Note)

(%)

26

THWEMNRESNTUVHREETIE. FRDLIIC

I):
5009 m@BIcHgEFNELSIrRREINET,

Note) When the linear compensation is set, a digit or an
alphabet appears behind 53114 as shown below.

|-.
- _l
-

=
l-
=

|

L
(==
:~
L
3
I |

JZFHENRERA v FRR1~9. A~F)
Linear compensation setting switch No. (1 to 9,AtoF)



7. BfEE BEAICLBETIC

HEENL T EBRH) CE, TEBOBNII—IORD I EERTF S,

e - BRAA v F &= 3FEIZONT B,
BESASES | gEa— FOBR. SBEE~D,
(Aorasmmsr ) Ea—ZXEGRTUELAL (A5 RERICAR).

S| FERABEHEIEELVTT A,
EREEHNMEFEICSVCZEIHY FHAD.

(al
e

Eax—Xpghs |

TR FOER. GREB~D,
COAH 5D |one| AER/AXHASTUELAD (ERABE~Y F7>TETRLTHS),

(75— 1) = | BERA v FEPYIWHEICONT B,
Uy bR L ERT,

Ny FT7TEF D TRELTHY £9H,
AL Dy b —T7INE~y P — FEBAEDEXEMBLTULE AN,

Error # 20 || 27— NATRATEEEEBATOIC AL RELEBIEHY THAD,
(75 —5) T KER /A ZHASTLERADL (EELMASIIE~NY KT L TETIRL THB),

BEZAA v F &4l 3WEIZONT 5,
Utwv bRY &Y,

TEXA v F 54 3MEIZONT B,
AL b Law || 3 Sy b r—TURUNY K7 TOEREN DDA TUEEAD,
(EEHERE~Y FT L 7TE2XMLTHD)

FEXA v FEH) IFEIZONT B,

ALY b T —=TILRUN Y FT7 o TOERRAD B A TUHEHAD,

=7 | P—RABFERDITEHSATOE T A, SEHEMAIULY, i) LTUEHAD,
BEBEINHFTHAEEL A TV EITAD (THREE/LEBAVRER L),

BB, HEEFELVTT D, (62— )

IXATU TR
(Bs2 2 2Hh7 T 3)

BL24IZ2A7bLTUWEYAD,

| BERORBESY) F AN (BEABOER. 12bha. HEUNKEVLY),
PHEICBEZEELTVEHAD (R —L, BH. 7—72),

R4 —J)LE ~y F7 > 70 COMBINATION NOF—E L TwEJ 2%,

—

BENSHEL

LU EDEREEL A DEHIBEENLREE L TF S0,
MEEE BHhNBBEE~Y FAFT—N—5 L LTUWRLARE BTV E BREDOY Z— v 73 27 — LA EH
XY —E2AMRITE~TERT S0,

MEFAN
RRE. AEDOFLE vrwEhDL &

mmT @ &
P S E PR 67)/}}4\/#

s

S =
6 . 1%
6 i




7. Check before you take it as a failure

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

I

Turn off the power switch and turn it on 3 seconds after.
Check the connection and continuity of the power cable.

Check if the power voltage is in the proper range.

Check the connection and continuity of the power cable.
Check if high level noise leaks in.
(Interchange faulty axis and correctly functioning axis head amplifier inser-

L i B I O I H

50114 is displayed. tion positions on the display unit)
Turn off the power switch and turn it on 3 seconds after.
Depress the RESET key.
Check if 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 if any severe vibration affects it.

£ -~ o is displayed. Check if high level noise leaks in.

(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 after.

Depress the RESET key.

No counting

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

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

Erroneous counting

Turn off the power switch and turn it on 3 seconds after.
Check if the conduit cable and the head amplifier connections are loose.
Check if the unit is completely grounded or if the grounding is improper due to
rust or break.
Check if 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 6.}

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.

Bl Cleaning

Use dry cotton cloth.

To clean the display and casing:

To remove heavy dirt:

Use diluted neutral Do not use

detergent f] ,1 ,.]
et M Reotd
e
£
[S)
O
©
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B2E  fHintREEIRAF

1. &Yy PARART I DERTE

HERY Yy bANAR I FIZAA v F ELEBEFRA v F (IC
%) AT RS FRENEALYEY FTBIEAHRET,

AHDBIBIEEHBIZROL FIZE>TWVWET,

Chapter 2 Additional Functions

1. 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.

eIy v b AH O+ ¥ HFEE/Pin numbers of remote reset input connector

X&)ty A
X-axis zero reset pin

Y&y bA
Y-axis zero reset pin

e A8 v b AN E K/ Remote reset input circuit

Common pin
Zéh' v b H
Z-axis zero reset pin

RRZ v b BE/Rear panel of display unit

A7 9T ES
Connector pin numbers

10 X & / X-axis

2 O———+F—— Y&~ /To Y-axis
30—mMt+——— Zi!ﬁ/\/To Z-axis
40

+5V

= 4.7 4F/50V

A ER )3~

To internal circuit

EIF R A v FIZIESN75451, SN75452 5 HEH T,
BERT -7 MR-V EBREERL. YL FEFRBI®
SN TIZERLTTEL, Ff2, FH@KRIES—ILFEF
ICHEERL TTFE U0,

(RA v FEL—IL FBEMZZBET IV

Use SN75451 or SN75452 for an electronic switch.

Use a shielded cable for connection and connect the
shield sheath to the shell of the accessory connector.
The common pin should be wired separately from the
shield sheath. )

(Prepare a proper switch and a shielded cable by
yourseif.)
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2. X —ILEAGEXEE)D
{FERBH*
24— )L E A HEEEL ROBET S/ RREH0.005mm.,

0OIMMR U DNERRRDBEDHMERTE T,
LH10-3% 012, %013 (¢ (fFRens)

L BB

| Movement
4

(E—

L]

|

.
[I

|

| 1

) EF

I AR — L
Machining datum point ad >

2. Detecting Function of Absolute
Zero Point of Scale

The detecting function of the absolute zero point of
scale is available on the following models and for the
resolutions of 0.005 mm (0.0002"), 0.01mm (0.0005") and

i mT I
{
|
1

their diameter display :
LH10-%017, %018, % 01C, % 01D (3 :

Cutting tool

e — 24 — LR S (FEXT R )

Absolute zero point of scale

7 — 2| Work

piece

|
. i
#ea T — 7 )L/Machine table !

B B
[e] YA 1 e VA o

BEmv—7 _

; HogFore— 7 ()
Absolut t
B R — I E\] Sk mark  Eective length mark (on both sides)
Scale with built-in absolute zero point WA~ K
Pick-up head

COBBEIESAMF AT —LEDBAELE TERTE LT,
MTEESESAISZS—ILESE TOEBLEAND Z ZICLH.
BUMIABYETHSIC. MIEEAOBRMNEEICITY
AET,

AT —I)VEAOKEHEAEIE. BICR—FRTIT>TFS Ly,
RIZXEROBRIEA ZRL 9. Y. ZEHCOVWTHRAKTT,

30

number of axes)

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.

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

The following is an example of operation on the X-axis.
As for Y and Z-axis, perform the same operations.



WiR{F

E1) BROAIIERANDFREH 0.005MMIZERESINTVWBHET

El

E2) EANMBIEICInRRRUS CFHAOTRIEHY) A,

1) mMIEEEDE/ Setting of datum point

@ Operation

Note)
(0.00027)

In the example, the resolution is set to 0.005 mm

£ 1 = Jig / Operating procedure = 7~/ Display
A . =
X XEROEIRET 5, Select the X-axis |  _ _ _ _ _ _ _ -
» S 4 3 ' . e N
< O > OREDEFIHBETE B, “0” input can be omitted. ( L mm)
S B . . 7T ABS
é_ EERREF—%EMT ., Depress the datum point setting LU L mm
key.
3 BaE—KFIZERET 5, Set the absolute zero point o
/-3 mode. £ AETEE T —
v—7 4 EABSERH 2T, The mark X and the ABS
indicator light up.
X BEXEHZERT 5, Select the X-axis again. O -
H R—JL FF—%7, Depress the HOLD key. (It is -
. & BN T ABS
MIEEEH L RT—ILESRE THE ready for holding the displayed LA L L mm
(%&Lmﬁrﬁ@%m—w Ry 1 ) value of the distance L between
e the machining datum point and or
the absolute zero point of " MM Ao ABs
scale.) (NN
Ar—IRERFBBSEHE, TH— — 4 —/Buzzer
L o T PN T —2 = AEEL. TRED
| : zero point F—ILbFaNnD, ﬁ
@,§@§|:> SOE—LFELEAELS, BE
| EEIBLY . ROERICEDLYLT N
ki A e , o P4 i
L (Example) When the absolute zero point of
) scale is passed, the buzzer
TEESR RT—IESA = ) ¥ ’ .
alch%fg Absolutezﬁ;ro s ISt beeps and the mark blinks. As or
datum point  Point of scale the displayed value is held, take
a note of this value. ,
" N
After this, you may turn off = 730 3 Cin ses
power or proceed to the next < -t A
operation.
A= FF—%307T & R—JL FERIRIE | (Fl/Example)
H L,_l BEREh, HAEMERREGY, v—
I ] = wlE,
! Z7I3BA D, ,C:'BUUmmABS

Ay —Ea REME
Absolute zero  Spot position
point of scale

Depress the HOLD key to
release the HOLD mode. The
spot position is displayed and
the marks = and_4¢_go out.
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2) PRI %% SN EIH /Relocation of datum point

¥ 1E F lig / Operating procedure = 7~/ Display
= EAE—FIZHRET 2. Set the absolute zero point mode. =5 50N
'%E ——5 & ¥ ABSETRAL. The mark .and the ABS indicator | <+ C.J 1Y mm
BEMEsSEREND. g oag, or
The spot position is displayed.
n l'-I,lI—IIBl:’f’_I’In ABS
XBhaRIRT 5. Select the X-axis. === === -
‘ O XELFEL(=10)ARET S, Set the value L (10 mm/0.3936") _-{,:_ H L—I' mm
noted before. (See page 31.)
or
(in inches)
DREREY - 70 JCin
e JaJ0
D—F+—%#( . ZF@ELEANT  Depress the LOAD key to enter 3 oDl -
%, the set value L. T T T
or
+ 03535

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

247 —ILE S

Absolute zero
point of scale

MIEER

WAFLE

Machining datum Spot position

2y — I ESABASED LT
et ABSERA AT L. Ao b
B aEns, v—7I3EAD, FnfE
COMZH S BN EER LY
7,

As soon as the absolute zero
point of scale is passed, the
buzzer beeps and the ABS in-
dicator lights up. The counting
starts, and the mark goes out.
The position where the
displayed value is “0” is the

~_ »
J’ — + —/ Buzzer

=3
-~

J
3
P
3
3

PRI
Counting starts

or
point datum point. v
1 riiyin ABs
oo
. I ) BEE—FICREESND L, E0E—RIFEHRECEY 2T
Tk b HESNTE ABS/INCHI# A
Preset Datum point setting ABS/INC selector

P
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Note) When the absolute zero point mode is set,

these keys do not work.



3. ¥ 7ty MNERDERRLE

A7ty MEAKEE., ROBE TR/NDEREHN 0.005mm.
0.0IMME LUt DERRRODGEDHFER TEZT.
LH10-3% 013 (% (3 FREhsh)

31 F7tvy MEADIERAE

g FoH (BIF%) 2 ERL TRy —ILES (BHERE) 25
BT — 7 OEERF COEBAY (X 7ty ME) £BEL
9.

ZOBELELVERT —TILEEEOTT. SBEELT 7Y
MEAHTOIZRELAHEZTT. JITE, BB v F &
HAERBOLREAHRIIDOWTEBEAL £9.

S uFE Y OERIZISA— BERUBRKEEI, 16—

TBEBTEV, UTICHEMERLET,

WAELDTEE
NPEEHABHT — T VECEFLTIHEILEVTTS
L, EEPT—TULECEE O ABRAAHY ET.

3. Offset Zero Point Function

The offset zero point function is available only on the
following models with the resolution of 0.005mm
(0.0002"), 0.01mm (0.0005"), and their diameter displays:
LH10-3%018, % 01D (3% : number of axes).

3-1 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 8 for Touch Sensor connection
and page 16 for the specifications. Now measuring ex-
amples 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.

(B1) # ¢ YRR YEHNIE S/ (Example) Y-axis machining on the horizontal boring machine

AME &
) T“ Machine spindie
:’%«f«:;h;ad N &z > BB (¢10)/ Feeler ball (¢10/0.39" dia.)
] A IHAEALE/ Spot position
Y8R —I " BE)FHE(Y)
Y-axis scale --1 __ Movement (Y-axis)
i i l{}:{; RAEB L ARCRRET—LFEND
(424 ) ho_s __Jl L_J - e The display is hgld on passage of
—— + || absolute zero point.
Absolute zero |2
point of scale iy PN < rﬁ’@ BT B Y F YD
HEEmDT “:’1 L =l * oll /Datum plane to be touched carefully
Datum plane e 4 i,"f )
setting =) === ! #H 7 — 7 )L/ Machine table

@

Y

= )

By AE AR

Moving direction and polarity

®* S
&

YEHR 47— LT
Y-axis scale

XER 47—
X-axis scale

28R — L
Z-axis scale
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B# 7ty MEAYRIEZRE

E1) %ﬁ'\@lﬂifi’bzﬁ%ﬁiiﬁo.005mmL:EQEE‘ﬂ’CL\Zsi%é}’C“’g”g
x0) BARmBEICINRRTRU S CFHEMAOERTEH N FHA

@ Measurement of the offset value AY

Note)

In the example shown below, the resolution is
set to 0.005 mm (0.0002").

1B 1E F Ji@ / Operating procedure = 7~/ Display
Ve AERT 5, Select the Y-axis. = ____ -
Sy FLHnt L HEHOEEEY DR Set the radius of the feeler of - o -
x4, the Touch Sensor with (+) -
polarity.
Make this setting in millimeters.
Depress the in/mm selector
switch before setting, if
necessary.
a—F*—%#17, Depress the LOAD key. 5,‘_—] ¥ I mm

Depress the in/mm selector
switch, if necessary, to make
inch operation.

———
Lz
1

A
=)

oY MEBHLICHTS

Touch the machine
table carefully.

73

HEAEMMBE
Setting of datum

BT — 7L

Machine table

AT — 7N BT ES v FE
gHETHF—NEY, B—FEahiR
REN S AT PHBERT B,

syFeoBYEBHIE., Yy T

YNy —TNEZRIRIIHDLERAT.

EAE— FE£F—187,
v—7 3 R

YEiaERT B,
R—ILFEF—ET,

(Z#—»ﬁﬁi?@ﬁ%AY@%ﬁ)
fEAHR—IL FT DHEERT,

On contact of the feeler to the
machine table, the buzzer beeps
and the counting starts at the
loaded display value.

Move the Touch Sensor away
and remove the cables of the
Touch Sensor.

Depress the absolute zero point
mode key. The mark L lights

up.

Select the Y-axis.

Depress the HOLD key.

(It is ready for holding the value
of the distance AY to the ab-
solute zero point of scale)

IETMmErBHL., AT —IVER%E
BRsEDIETY—HEY v—7 =
”ﬁﬁkgiZElL@AYﬁ*—”

& hé@’(\xi@v{g’v%v{ui‘é‘ﬁ g

PV

Move the machine spindle and
make it pass over the absolute
zero point of scale. The buzzer
beeps, the mark = blinks and
the offset value &Y is held.
Take a note of this value.

J>’;| — 4 —[ Buzzer

h > +EE
Counting starts

7' 4 —/ Buzzer

A= FF—%FT,

2ooNT—oIFHA, K= FENhi
=RA B Eh, BEMESFTRT
B

Depress the HOLD key.

The marks = and £ go out and
the HOLD mode is released. The
spot position is displayed.

RAMERK
Display of Spot position
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EREBOAN—EHL, BER/ R ILIIRMAFTTHZ A 71
FREEREOOD =9 —R A v FIZ, BIICAELTH UL
A7ty MEAY AREL FT. X Y. Z8E 2 C14FH 574 &
ToHR—5Y 21 vF (HEO-9FT) AHY.
HEAY & 21 v FORFEEOEET.
MBI EIRINIS L mESD T« v 721 v FDOONMH AT
EERRELY FT
E1) BRREBOHN N =55 E S
ThHiT> TTFauw,

BEY &

. LTBET ~ T ESL

E2) O—F )2 v FERITEEF. FEOTIF RS A/

—TiT->TTF &,

3-2 Setting of Offset Value AY

Remove the cover of the display unit and the offset zero
point PCB will be found on the inside of the rear panel.
Set the previously noted offset value AY on the rotary
switches on the offset zero point PCB. 7 rotary switches
are provided for every axis X, Y, Z (with digits 0-9) to ex-
press 7-digit value.

Set the value AY on the switches referring to the
example below.

For (—) polarity, depress the ON side of the DIP switch of
corresponding axis.

Note 1) Be sure to disconnect the power cable before
removing the display unit cover.

Note 2) Use the accessory screwdriver to turn the rotary
switches.

*The setting should be done by qualified personnel
only.

- Enes

A7ty bEEAER
Offset zero point PCB

XY ZERE B T v T2 v F
Polarity selector DIP switches

~ON|1 |23 |4

DDDDDDD **z%/z-axis
DDDDDDE“WM S0

+ OFF

LZéﬁ]/Z—axis

L] %

B 0" (25 E
l All the switches are factory-set to “0".

O—%Yy—241y7F
Rotary switch

o 0,

TENZERET 5
HFIZabh?3
Match the arrow to
the desired digit.

4‘—* X &/ X- aXIS

1478/ Ist digit
2#7 B8/ 2nd digit
3#7 B/ 3rd digit

4#1 8/ 4th digit

Y g/ Y-axis 57 B/ 5th digit
T ==Lt ety AR CL . XBEERT S
Al Hiais ——7H#78/7th digit For a 1-axis model, use

FESH/ Example

the X-axis switches.

AY=102.470mm

? g S g N g S S g 9
Y #h 7THIB B6HT B 5418 4%18 378 2¥7TH 1#78
Y-axis 7th digit 6th digit 5th digit 4th digit 3rd digit 2nd digit Ist digit
Y g =) 0 7 S 0 7 ) 0 7 o 0 e 2 0 7 > 0 7
X £ a © =) » i = i) ® il ~ ©
AY =4.0342 inch e o1 [ e | 1= ) ; ) ) -
el c < 9 & < g - 9 9 < 9 9 £ 9 9 & k] 9 G A
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3-3 Operation of offset zero point

s31) TRAIEEDRREAN0.06mm I TFEINTLBIBEATY, Note 1) In the example shown below, the resolution is

52) 24 —ILESR (GEXER) OMIBEH @IS,

ToTTFaw,

33) ERABECINFRRUA > FEUANDRTEDH Y FEA

KIZ, YHOBEDHEEAERL 7.

- @— 8T set to 0.005mm (0.0002").

Note 2) The absolute zero point of scale should be
always detected in the uni-directional move-
ment.

The following is an example of Y-axis operation. For X,

X.Z8Z DL T, F —RIEOZREFCAT SO BRI X2 Z-axis, perform the same key operation for each axis.

Bt N EFNDBIEEITTH>TT &Ly
b= 15 = Ji& / Operating procedure = 5/ Display
BEEE—FIZEET %, Set the zero point mode. The mark . s ~ Iy L_llmmABS
i/ 3 w— 4 v ABSER AL, and the ABS indicator light up. T
a8 ' or
BHEMENEREND, The spot position is displayed. S oagegn' ABS
Y Y 8 EERT 5 Select the Y-axis. e
_______ mm
’—‘L O—F%—%87, Depress the LOAD key. L JH2HNU e
S = or
— EREBRINCHRESI N The offset value AY set up in the i S i
+ Tty b {EAYAEREIND, display unit is displayed. < T e B Y

24 —JI/Scale
\3 I 44 E 8/ Machine spindle

——Lﬁ_‘ AL I 49 /Cutting tool
— mill

= .

I

ooy — RAE LR

T Along Y-axis

@ Spot position

24— VRS B #0858/ Across (+) side along the Y-axis and make it
Absolute zero ] ABSOl e pass the absolute zero point. The
point of scale vy zero point

DpEEehs Y FRaDAZHREIL. AT —
LESABBESEBE TH—HBY . L ﬁ>';l 7 — [ Buzzer
T— s HHA. B AR S NI

BHERRINS, Ho o b ESHA

" . Counti tart
Move the machine spindle toward the PR S

buzzer beeps and the display unit
starts counting to display the spot
position.

The mark £ goes out.

A Y 5@
h i I _ _.Along Y-axis
i ===
W—
—_———
=
DHEEH @

Machine spindle .
AR

‘—J__JJ BT — 7L
Machine table

3T — 7 I H TR W &,

Erv

Do not hit the table with the tool.

Machine zero point

RiIZIOMETSHEY HFROMICEHT S,
FR O I - MBS, BERALLY
£7,

| ZER ] DHEEEMEOFR~BET 55 7
Siid. D T — T vic Bl nan
LI+ TEET SV,

3
i:‘
‘:\
[y
3
3

Next, move the machine spindle ,
toward the (-) side along the Y-axis. -
The position where the displayed R
value is “0” is the machine zero point.
Be careful not to hit the
machine table with the tool when
moving the machine spindle in the (-)
direction.
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BCD H HMaE(d . ROBREICOKTMENTWET,
LH10-2014. 3014

BEE A NRIILEOBCDHE IR T 7 IZHEHE

FED /S5 71239 = A HRBLTEMBRL, tNEthnaxo
FIZERL, Lo EBETELTF &L,

SOMNY. LHI0- 2, b ey -
MAGNESCALE DIGITAL DISPLAY UNIT  roucw SENSOR
3 SPECHICATIONS ¢ i T o .

OPERANGE A 100~120V 50/60Hz (] * 1
ACZIG~280Y 59/00H2 [
poweR 10vA [ 20va O3 i

&+ Sony Magnescale inc.

41. BCODEIDEZ =6 &

AEBENBCDHAWI NI 2TF— b HATERENL>TUWET,
BIRERO F— I BRADHL L RIVIZAD Y WEEEFRAE
), RKBOMsEICBCDF— oA MEL., F—FHEEEHN
LTLAITR Y T,
TRTHOF—FTEBRAIHH L RILDBEE, BCDE DL/ A
SE—F L REWYET,

DRQ

(?—7%ikﬁ)————————1
(Data request input)

4. BCD Output

The BCD output function is available only on the follow-
ing models :

LH10-%019, ¥ 01E (3% : number of axes)

B Connection to the BCD output connector on the
rear panel:

Wire the accessory plug (micro-ribbon connector
57-30360) referring to the table on page 39 and connect it
to the BCD output connector firmly.

BCOWH Koz ¥
BCD output connector

R
resotuTion ™M™
78| 0.001/-0.001

/Al 0.002/-0.002
3

/C| 0.0057-0.005

6/E| ©0.01/-0.01 i

1 A E h
Y SCALE SIGNJAL X @o @n i

4-1 BCD Output Function

The BCD output of this unit is of tri-state. When the level
of the data request input (DRQ) on the selected axis
becomes “L” (low), the spot position is read out. The
BCD data is valid in 60ms at maximum after the readout
and then the level of the data read ready signal (READY)
becomes “L” (low). When all the data request inputs
(DRQ) are “H” (high), the BCD output has a high im-
pedance.

READY "'l <

(F— 9 REES)
(Data read ready signal)

(*NMax. 400 us (RIEfEFRAE Y BRI
(Spot position readout period)

BCDF—%
BCD data

7 — & FEE / Data is valid

N

(*2) Max. 60ms

SWMRRDFEDIA I TF+—F
Timing chart for 3-axis display
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1) ¥— 5 BHRAH(DRQ)DILHT Y & ) 400 us LURIZ A7 — b
LB A EARY . B0ms LI IZ 7 — 5 FEEES (READY)
AT ENE T,

2) RS- F— 2 BRAS DRQ M 28U ED - 121586 BENE
EELBZEAHYET.

3 5OnY FERBIIET 5 BERANDRAE. RUFTE
A,

4) BCOH AT —7/bid. ImUATIERT S L,
$f . BODHAWEL 23wk« FUFNTRIFTFE L,

4-2 Notes on Use

1) In 400ys (* 1) after the falling of the data request input
(DRQ) level, the spot position on the scale is read out,
and in 60ms (*2), further, the data read ready signal
(READY) is output.

2) A malfunction may occur if data request input signals
(DRQ) are input for two or more axes simultaneously.

3) No data request input signal (DRQ) is accepted while

04 is displayed.

4) The BCD output cable should not be extended over
1m (39").

As a receiver of the BCD output, use a Schmitt trigger
circuit.

BCD i 51 |7 [E B8 / Example of BCD output receiver circuit

5V

3kQ

BCD H 7
BCD output

FONEE
Display unit

5) BCD AT — 7 ids —IL FiReERAL. ¥ —b b (Faxz
g HEICERL TTS WL,

*1) BEIEBA200us. 7 v F &2 FERBEIZIIRAA00 s &
wYET,
%2) BRI [1+FREME) x 5ms&w W F T WE-T
2EFERNIBE mA45ms
3 &#d Vi )/ 60ms

38

(TR
Receiver circuit

s
va iy b bYH—

Schmitt trigger

5) Use a shielded cable for BCD output and connect the
shield sheath to the connector shell.

*1) It is normally max. 200us, but max. 400us when the
Touch Sensor is used.

*2) It is [1 + number of display axes] x 15ms at max.
Therefore, it is max. 30ms for 1-axis display, max.
45ms for 2-axis display, and max. 60ms for 3-axis
display.



4-3. BCODHE AR 7 I DimFES L ALRNES
Terminals and Input/Output Signal of BCD Output Connector

#3ES %3 W%
Pin No. Signal
1 Y#DRQAZ /Y-axis DRQ input
2 .~ POL (@tt/Polarity)
3 77 E/7th Digit  Q2(B)
4 7478 /7th Digit Q4(D)
5  6jB/6th Digt  Q2(B)
& 678 /6th Digit Q4(D)
7 5478 /5th Digit Q2(B)
8  543B/5th Digit Q4(D)
9 4¥B/4th Digit Q2(8)
o 4#7 B /4th 'bigri'tﬁ ~ Qa(D)
11 3iB/3d Digt  Q2(B) |
12 3#78/3d Digit Q4(D) |
13 2f7B/2nd Digit Q2(8)
14 | 2fgB/2ndDigt  Q4(D)
15 1#78/1st Digt  Q2(B)
16 1#E8/1st Digt  Q4(D)
17 o XiE bédiﬁ/xr—axis DRQ ir:putr
18 COM (GND) T
19 Z#DRQAY /Z-axis DRQ input |
20  READYH7I/READY output
21 7#B8/7th Digt  Qi(A)
22 7/8/7th Digit  Q3(C)
23 | 6ifiB/6th Digit  Q1(A)
24 6B /6th Digit Q3(c)
25 5#78/5th Digit  Qi(A)
26 | s#iB/5th Digit  Q3(C)
" 27 | 4FB8/4th Digt  Qi(A) |
28 4fFB/4th Digit Q3(c)
29 3 B/3d Digit  Q1(A)
30 . a#FB/3d Digit  Q3(C) |
31 ofFE/2nd Digit  Q1(A)
32 2HiB/2nd Digit “a3c)
a3 1#78/1st Digit  Q1(A)
34 1#78/1st Digit Q3(c)
35 A>ZL/F7VHA INC/ABS output
a6 COM (GND)

F1) BROR T (BHmoiy) »1EEE LY 27,
F¥2) 3/ EFEECHAR. FS—LHADIIEETRZ N
HEEd, (40— F8R)

Note 1) The 1st digit is the rightmost digit on
the display.

Note 2) Pin 35 can be used as an alarm output
terminal (see Page 40).

efFB k24 ({TES) Connector (standard accessory):
E1EF T Hia

57-30360

% ¥ &2%)/ Terminal arrangement

]18]17]16{15]14!13[12]11|10} 98] 7l6' 5[4[3 ’2} 1]
L

[a6[a5|34[33}32| 31[30|29 28]27]o6|2s]24|23]22| 21]20] 19

e H H =/ Output system

BCDHE A2 74LS374 /Ny 77 —HAHE L > TWE T,
BCD output is buffered with 74LS374.

Micro-ribbon connector 57-30360
w45 myssaxs s Mmanufactured by Daiichi Denshi Ltd.

Von HL S8 MIN. 2.4V
High-level output voltage
VoL LSV HD BT MAX. 0.4V
Low-level output voltage
wpgn Q 5o -3
lo H" Ll TR MAX. —2.6mA
High-level output current
Gy o» & S SEN-
lo L el S MAX. 12mA
Low-level sink current

@ 7 — 5 HE(ES (READY) D i 71 [E #%
Output circuit of data read ready signal

5V

1kQ

{bo & READY 4

74LS14 READY signal output

e 7 — 4 E3k1E 5 (DRQ) D A [l &
Input circuit of data request input signal

5V

1kQ

7 —% Bk A FHDRQ—> s o{b
Data request input (DRQ) 74LS14

e POL (#EtE) o ti73/Output of polarity

HH L ~JL/Output level B 4 /Polarity
L 1E/ Positive
H &/ Negative

@1 1 IL /FTTVHAIEERE—FDOINC/ABSIZHGL TWLW T,

Incremental output and absolute output correspond respec-
tively to INC and ABS of the display mode.

H 77 L ~JL/Output level

#=xE— F/Display mode

L

ABS

H

INC
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BCDH AE2 i, Bz —HF—DFERAENICEOE T—

MEFSTHEAHEFET,

BCD A M EIZIE, TIHHEREAIERDD ¢ L/ N—FFHEES

NTHEY. Fo v o /N—FOYUFIC L) . ROBLEENAIEE

T,

1) COEEATIRBER. BREy—JAEFERYHAL. BREE
DHN—EHLTITOWET . Ef. U v/ X—BOEYH]
REAEBRNIIEBIRVLIICHFERELTTE L,

4.4 Changing of BCD Output

The functions and format of the BCD output signal can

partly be changed to suit applications.

Four jumper wires are factory-mounted on the BCD out-

put PCB.

The following changes can be made by cutting off these

jumper wires.

Note) Before making these changes, disconnect the
power cable and remove the cover of the display
unit. Be sure not to leave jumper wire chips inside
the unit.

*The changes should be made by qualified personnel

only.
J604 7)) v & P-10 & FERT

j For connection with the printer P-10

J602
BIED R IR
For polarity inversion

Jeot
CEEEARBAT L &
TI—LESEHR
Outputs alarm signal

when the scale movement

has exceeded the specified
response speed.

? 1 CHr)

T H AR
Factory-mounted

=

<
voor OO
[
§
]

,—_—Iﬁ;—ﬁ‘:

IR

Cut off ” | |

DSEEENBALE, 75 —LESEHN
S L A— B0t AT B . 35 BHFTAICEREEBA
FEOTS—LHAEENET. TI—LEHAOAH LI
DE, FREBIIFrror"RRELNET .

75— LHAN ®ORE
L E®
H BEA —/N—
DBHEDRER

O L N— R JB02 & UMW T B & . POL (#81%) O HESH
REL 2T,

40

CHr) CHF) Car) CH4FD
1 1 ]
O
|
J603

BCOHDFERNRA Y T4 v 720D
For static BCD output.

1> Alarm signal is output when the scale movement has
exceeded the specified response speed:
When the jumper wire J601 is cut off, the pin 35 be-
comes a terminal for an alarm output. When the

alarm output is at “H" level, the display unit indicates
sl i —13

crrrar.
Alarm output Status
L Normal
H Excess speed

2> Polarity inversion:
When the jumper wire J802 is cut off, the POL (polarity)
output signal is inverted.



BF—IHABRER YT 4 v 7 ICTR
Ty N—$2J603 AYMIT 5. BCD F— 7 DHEAFEHN
AT A w2l ET,
s, 77— ERASH(DRQ)E. ¥— 2 EEIES(READY)I(Z
Lo THERRABNEHEINZ L. ROF—F BRKAT (DRQ)
#oF—HEIES (READY) £ T, ¢DBCD T — % A {R1%
anid.

DRQ
(F—9FEXRAN)

3 To make the BCD data output static:
Cut off the jumper wire J603 to make the BCD data
output static.
That is, the displayed value is produced in response
to the data read ready signal (READY signal) after the
data request input (DRQ). The BCD data is held until
the READY signal is generated after the next DRQ.

(Data request input) | [
READY

) [

(F—9HEES)
{Data read ready signal)

5 —

BCDF—% X

BCD data I

m X

I RDREADY £ TBCDF— 7 ARIFE h 5.
BCD data is held till the next READY.

@7V IPI0EERT HBS
T s P10 (I5) CERTAEBICIE. LT Y v N8
J602 K 1FJB04 AT L TR &Ly,
28l 3EMFTIRE T I P10 & ERT 2HET . BiC 248
KT E 0y,

@ To connect the printer P-10:
Cut off the jumper wire J602 and J604 to connect the
printer P-10 (option).
MK2-G5 cable is optionally available to connect
LH10-1019, 101E and the printer P-10. To connect a 2
or 3-axis display unit to the printer P-10, contact us.
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EI3E HHd IUNETIER

1. L%k
e = o T L U—FR, U—Fr o ovay 7L 2, BRBEELRRTE
# o~ M1 B e — .
EF—FERTF. 70—-F 1T AFT R
) 1. 25— EOEBOETF—RA v FILEB T FyvF VY b
)ty b AR 5 = e .
o HERA A F FEARANESIZLBT v F )Y
Al -E F—R—FicdrBWMEB )LV
TF A 2P b EENS TEESAAZETNIE. 1 7L AT ETEVLEAD,
FREEA WO THLREEEALDT TV 12— MEE TP v FRRNTES,
F—F I —FEOIEHEEBE L TR, BEESMBEEFT () Z7HIE)
AR AR E FIE .
1538 4
Sy F LY Hat TEERHLL OATES,
FoFESY 1. ik—JL FHEEE 2. 0O— F#EE 3. v —HUBEE
24— LB S HERE (%) Baft Ry — L EEh T THRMER T EH. HEASDBIEA R EE
F 74y bR anEE 1. R —JL NEEEE 2. O— Kigkse
_ _ RAy FPEALLY
ROMERTE 0.001mm. 0.002mm. 0.005mm. 0.01mm & & U'& 4 DERFETR
BRICERE 60m/min {8 L . X /E SR HREE1.8m/min
L . 1. BB — B HOEEMT
s 2. AF—LOBKCERE S —/—BH
E B AC 100V £10% 50/60Hz
HEE D TR 20VA. 284 30VA. 38 30VA
2 E # {8 1 0°C~+40°C. &% . —10°C~ +50°C
18, 2 7% 1320 X 250 X !
W+ ARUESR & _@%%T mm (W) mm(D) X 124mm (H) 4.5kg
BRI 320mm (W) X 250 mm(D) X169 mm(H) 55kg
(%) [EagHigEE(d., TR TR/NETEH0005mm, 0.01mm E £ Ut OEFEREROBEIIOMEBTEET,
LH10- %012 | 24 — LR EAEEED & (x (3 FTREED)
LHA0-% 013 . 24 —LESEEER UF 7 12 v b RAEEEt
=
2. {FlEm
E/gj_ [ o st e e e 1 it Eﬁi .................................................................. 1 ﬁ.ﬁ
TP R G vy s sse e v St s SRR 40 1K U @) MBXBreerererre st 4 K
gfg[g\)tu/hpﬁjj(\yy ..................................... 1{[51 B @)M4X8 ......................................................... 471(
5,\'“/(1%%7,(-}@%{) ........................................ 1 #8 B L mm T e e e e e e e 1 K
e 1 K HY*};‘LE}&HB% ............................................................... 4 R
2400y ELra%s 5 (BCDHEDEETDH)- 11®
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Chapter 3 Specifications and Outline Drawings

3-1. Specifications

Number of display digits

7 digits and (-) sign. Leading zero-suppress system.
Green fluorescent display tube used. With mode display.
Floating minus sign system

Reset system

1. Reset to zero by depressing the RESET key at any point on the scale.

2. Reset to zero by an external switch or external input signal.

Preset system

Preset a desired value for each axis through keyboard entry

Absolute/lncremental display

During an incremental machining, the absolute distance from a datum
point can be displayed by depressing the key.

Mechanical error compensation

Compensation amount is added or subtracted to or from the measured
value for machine geometric error (linear compensation).
Compensation amounts in 15 steps.

Touch Sensor function

Datum point can be established.

1. HOLD function 2. LOAD function 3. Centering

Absolute zero point function
Offset zero point function

Detection of the absolute zero point and relocation of the datum point
can be made in combination with a scale with absolute zero point.
1. HOLD function 2. LOAD function

Resolution

Switch-selectable: 0.001 mm, 0.002 mm, 0.005 mm, 0.01 mm,
0.00005”, 0.0001", 0.0002", 0.0005" and diameter display for each.

Max. response speed

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

Alarm

1. Against momentary power failure
2. Against scale movement exceeding the max. response speed

Power supply

100/120 VAC + 10%  or 220/240 VAC = 10%

Power consumption

For 100V, 220V: 20VA for 1-axis model, 30VA for 2/3-axis model.
For 120V, 240V: 30VA for 1-axis model, 40VA for 2/3-axis model.

Ambient temperature

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

1/2-axis model: 320 (W) X 250 (D) X 124 (H) mm, 4.5 kg
12.6 (W) X 9.8 (D) X 4.9 (H) inch 991/b
Qutside dimensions and weight Lo
3-axis model: 320 (W) X 250 (D) X 169 (H) mm 55 kg
12.6 (W) X 9.8 (D) X 6.7 (H) inch 12.1 (b
() The zero point detecting function is available on the following models and only for the
resolution of 0.005mm (0.0002"), 0.01mm (0.0005") and respective diameter display:
LH10—-%017, % 01C for absolute zero point function only.
LH10- %018, 01D for absolute zero point and offset zero point functions.
2. Standard Accessories
Powercable ... 1 Mounting brackets ..., 1
Ground WATE: e ses s vos ses vwsn s s s ws swss sum s sas poe - 1 SCrew (+)MBX5 oo 4
Remotereset connector ... 1 Screw (+)MAX8 ..o 4
Label (only of the 1-axismodel) ........................ 1 FUSE oo 1
Screwdriver 2mm tip width) ... 1 Instruction manual ... 1
Micro-ribbon connector (For BCD output) ............ 1
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3. #4751 &X/Outline Drawings

=R 12
unit

:mm/inch

E) 1O TR 2 AL TY .

ORI —MUARDIDTFELHER - B A2ERET 26 rhET.

Note) 1-axis model and 2-axis model are of the
same outside dimensions.

@ Specifications and appearances of the products are subject

to change without notice for partial improvement.
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4- 4.6 7{/4154.6 hole
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e
3 ( == 3| E
OO I
= (=2}
==} 8
5 S5 51,
< o BA i
8~v~_—1—] T =T E%
= L 230/91 i
i 250/9.8'max 65/0.25
3
1 P
.0 i
3 3g
- g —_ == = 3
: Y S 2
Q <
3 [@] = o
S ] <25 §
= g - ' ;
f 230/9.1 _J -
L 250/9.8'max

342/13.5
- :
. 330/13.0 )
,i 318/12.5 N
i !
1 - ’ |
ol 2
N LL*
=i N1
. ;
% o
= 3
<\f Q
N o
o 3
(. o s
o
N
o
o
[te]
v
\ =
| 320/12.6
xi: / ’:J ___l"_ll’_:l '55 mm;as
- B AL 38
se g 3-axis
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Appendix

How to adjust head amplifier

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

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

1) Prepare the following items :

e Head amplifier adjustment jig LZ10 (optional)

@ Osciloscope with sensitivity of 0.01V/DIV or lower, and

frequency response of 1 MHz or higher.

Input sensitivity:  ACO0.1V/DIV (with 10:1 probe)
Horizontal sweep: 50ms/DIV ~ 0.5ms/DIV
Trigger source: INT
Trigger mode: AUTO

e Screwdriver (with blade of 2mm wide or so)

2) Connection

(1) Set the slide switch of the head amplifier adjustment
jig to “50KHz”.

(@ Turn off the power of the display unit and insert the
adjustment jig to the [Scale Input] opening on the rear
side of the display unit. Then connect the head
amplifier without cover to the adjustment jig.

(® Connect the probe of the oscilloscope to the ter-
minals PM and GND on the adjustment jig.

@ Turn on the power of the display unit, and start ad-
justment.

~y FT7 > TRELEE
Head amplifier adjustment jig

Frozxa—-JonsSo—7
Probe of oscilloscope

HIN—BEH Lz~ KT T
Head amplifier without cover

F) BREBOAN—EHL. XEBBITREAITAE. ~v §
TUOTHELEBIIVESY T HA,

A5A FRA v
Slide switch

AAp= s X
[Scale Input] opening

N

FRFEEBEL
Rear side of display unit

Note) It is also possible to adjust the head amplifier
directly without the adjustment jig: remove the
cover of the display unit and connect the head
amplifier to be adjusted to X-axis [Scale Input]

opening.
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3) Head amplifiers

There are four kinds of head amplifiers as shown below.
The way of adjustment is the same for all.

Notice that there is a trimmer resistor for absolute zero
point in HA-15 and HA-25, and be sure not to touch it.

HA-23 v/ >3 1%
HA-23 (with CANNON connector)

»— ple e °

@
M000000nn
[°]

FEARY a—L(FEMALVTTEN)
Trimmer resistor (Never touch it.)

HA-25 FEASMIR R 7 — LA
(RET TR RT y FERR)
R =E )

HA-25 (with CANNON connector and a connector
for the Magneswitch to be used as
external absolute zero point)
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