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Introduction

The LF20 series is a digital display unit which digitally
displays linear positions or displacements with high ac-
curacy 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 LF20.

Features

o Machine tool error compensation

LF20 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 at-
tained for every resolution.

e High performance and high reliability

LF20 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.
For models LF20-%016, %018, %01B, and #01D
(% : number of axes)

e Offset zero point function
LF20 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 models LF20-#%018 and # 01D
(3% : number of axes)



BECER

QEMS1TInigEE TTY .

BE
BE

—

Tty b

“ LF20-:010

| LF20- 3% 011

‘ LF20-:# 013

‘ LF20-3% 014

E1) xdEREE (18, 28, 3%)
E2) ZDMIEL BRI D &
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Models

Additional functions are marked with “O". (100/120VAC)

Function Touch Offset
Model Preset Sensor zero point BCD output
LF20-%016 9, O
LF20-%018 O C
‘/ - Note 3)
LF20-#%019 B O
Note 4)

When the power is turned on. the English mode is
initialized.

Additional functions are marked with “O”. (220/240 VAC)
Function

Paaet Touch Offset BCD
Model Sensor zero point output
LF20-%01B & @)
LF20-%01D O @) '®
- - Note 8
LF20-3%01E i O
- Note 4

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

Note 1) s :Number of axes

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

Note 3) 1-axis and 2-axis models only

Note 4) 1-axis model only



Basic Operations

B1E HAi%(F /Chapter 1

1. BEWDOEFR & #8E / Names of Parts and Their Functions

T IVER
Digital display ey b*F—
Reset key
718 1#78 Tty b F—
7th digit

B (—DHFER)
Polarity (only the — sign is displayed)

O NERBZEICIE., EXOBRIEF—FROLIZ, (TENFIX S
NILEBE) AT TR &L,
BRICBE) AT T aun,

® AIEEN/ER L LF20-3011, 301835 1 7 TF .

1st digit

o~
Axis label

E—-FM2H5—%
Mode indicator

FEHSANILDEELRE

+ 0000500

Preset key

YLFA—ILRA v F
Thumbwheel switches

= =
LOAD key

R—=ILFF—
HOLD key

BREAA v F
Power switch

in/mm selector switch

#When required, place a desired axis label (standard
accessory) for the desired axis.

® The above shows the appearance of model LLF20-3016,
3018, 301B, or 301D.

##/Name of part G- Ak Function
ZDAA v FEIFTEEBBEONDIRBEE 700 50714 Depress it to turn on the power, and 55745 will be

BRI vF
Power switch

FRehEzd., BURTEOFFICAY 27,

displayed.
To turn off the power, depress it again.

Depress it to reset the displayed value to zero.

Yty bd— RTRECEQ Y TIZERALET.
Reset key
) YVLRA—IAA vy FOEREMBEARTT 5 & ZIZE Depress it to display the value preset on the thumb-
Ty b F— mLEd wheel switches.
Preset key '

YLk —ILAA vF
Thumbwheel switches

KNG NEHEEXRET 22HDRAA v FTT.

Set a desired value to be displayed.

= %=
LOAD key

= FF—
HOLD key

FvFL U ELERAMNATS —ILEHMASE TE
BLET. v FtV0EMHD VIZESBBRE
25177 > PO BA1E([LOAD] * —) £ 1= (I RRIED K —
W F(HOLD ¥ —)% L 7
LF20-3%011 | ¥ v F & o Y H#EED &
LF20-%013: ¥ v F Lo HRUFT 7 v b

R BBEAT

These functions are available on the models LF20-
# 016, %018, ¥01B, ¥01D when combined with the
Touch Sensor or scale with absolute zero point. The
key initiates counting and the key
holds the displayed value as soon as the Touch Sen-
sor touches the workpiece on the machine table or
the absolute zero point is reached.

LF20-3%016, 3 01B: for Touch Sensor function only.
LF20-%018, *01D: for Touch Sensor and Offset
zero point functions.

FIILEIR
Digital display

ESMBICEQ TS ¥ S TERTHOHES B
LEd.

Displays for each axis a positive or negative value
of 7 digits with unnecessary leading zeros blanked
out.

E-FA2Dh—9
Mode indicator

- AUETDERTMEDOHR—I FIKEEIZH B 2L
ERLET.

mm X p)y gBEMAOERRTT

Indicates when blinking that the displayed value is
being held.

Indicates that the resolution is set to diameter
displaymode.

mm or in: Indicates the display is in millimeters or
inches.

infmm ‘
selector switch ‘

L (B EHgoHs)

Depress it to select English (in inches) or metric (in
millimeters) display.




2. MW/ EDHEE

e~y NERyr—7LELUNSY 2y VBT —7 L. BET
— 7N EBHBEE—Y 7 MBS LW TTFE L,

OEERIITBI 71 b TTFEW,

7 —25—3IFILiE, (TEBNT — 2B THEAREICERL T
T &L,
ARSI EHENTUEIAHLERLTT I L,

%”@,\
T
Sl W—’ 3

7 — 2 #F /Ground wire

2. Handling Instructions

@ 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.

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

AN@
ﬁﬁyﬂﬁ P

connecting the ground wire.

OESTEE. KENE. KBH L —ZEA5(F05mULEBEL T
Tauw

o UISIB . UHH., B HEEOH,NBFITIEET TTE L, ®
CEBRVWBRE T2 UHREBL TTEWL

® RIEICEHBEE Z—ILAN—&MITZY BB —X~AN
HIEEBIFTTEL,

® AFREIZ0°C~40°CHZHWBEAARTIFERT & L.
BEE B BROLH B IBH. BEHROCLERT TTFaW

A

Machine oil

EEBaEsE (50cm bLEBET )
Switchboard (separate it more than 0.5m/20") fl

LN N
= |e—

® @

oD | D

B
Welder

EUE L CIEAL TH LER
Remove paint or rust completely before

- n‘bm/r—l7‘)u;t§h77%$t
B—F 7 rFIZ@REG W

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.

eIn installation of the display unit, avoid the location
exposed 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.

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 heater air.

Rl
'Cutting oil




O FERBREELUTNEETIZI. EBERAAM v FEHONIZLTH

SRABIOLBEWI e HY 2T, LTFERSESHENTD
ERT WL,

OEBERA v FHOFFIZLTHAHBUONT ST, 3FFERE -
THhBERSIyFEANTTEWL, BEEICBRERSI v FE AN
FT L. BRREEETHANHY £T.

CEET A UAREBMICEN LSS, NIERSEEES R
ABD—BHLETERSITLILEII. T7—LH1EHHE
CEBHEAEREITEHEESHYETOTIEET I L,

e#When 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.

e LHBIRD FERICHTIZ > TE, thEE - ITREBD A
BELThLIERTE L, A—8AOFRESIZL 518
ENHEIZIERT SO,

O RBIBNHIBEIZL Y . BE~OKREF It DMBDIEK
BEAFRINIBESTS~OFERIZY- T, TD
RN EEBL TTFE Ly,

eWhen 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.

@ln 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.

w



3. FEICOWVWT 3. Installation

3-1. wERAE 3-1 Cable Connection
BERT -7 IR ER A, BETHLCONES Fasten the connecting cables to stationary members to
LTF&L, prevent accidental disconnection. Be sure to turn off the

A~y KL TOEBIE. DTETEBNEESA T~ TH ST power of the display unit before connecting or discon-
\ necting the head amplifier.

. This figure shows LF20-3016. 3018. 301B. or 301D.
FEBOIIEIL. LF20-3011 £ 421330134 1 7 TF.

soky. ir3 A

[ lﬁm——cﬁt%]mmm

FyFrt (BIFE
(20— %)
Touch Sensor (option. See page 20)

5 ~ 173 —3}f / Cover plate

@

B ® ® ® ~Ny FFPrT
BITSA4 a2 b =) EREBOH/ N N—R A
AC-100V/120V = . i I . BYHLTAy F 775
AC outlet 100/120VAC or 220/240VAC ~ BAL. AN—RDO2TT

Lonh) EBET 3.

H E Ed Head amplifier : To connect
the head amplifier, remove

the cover plate on the dis-

play unit, insert the head

amplifier, and secure it with

the screws.

X 8§ X 4 —JL/ X-axis scale
[——R k¥4 T b |

Y 8 X 4 — JL./ Y-axis scale

.nv"‘f:ﬁ:!r* et ]|

HAEY v b XA v F/Remote reset switch
X & / X-axis

(19~ — U B H8) 1;_;@

(See page 19)

< — b N #2 /Shielded cable

Yaxls
ZE4 X 4 — L / Z-axis scale
—r
SEVABEBRY A 7 (28I NIL) D~y KT 7HEARIR X% Note) For the 1-axis model, insert the head amplifier
FEALET. into the X-marked head amplifier opening.



3-2. EEHE

AEEOEAEIZBNENEESE 2 AERALEYT. TE®
FrcEEL £7.

IIVICEEICEAZRUMTIT TS, REBESE

Z4d313-
0500

E) ROMFIFIZRUITENFCAFERLTTEL, BT &3
FOOFERIE. ABEBROEIEEDERE L5540 H Y
Y.

ehv & (BI5E)
FNEBEBBICRTT2BE0T — LAY IENRS >
FEIDLDOABEBEINTULET.

hoYHELZ3
Display stand LZ3

horyE LZb
Display stand LZ5

&\\_}M?:Xf) -4k (TE&)
@ M3x5, 4 pcs. (accessory)

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.

b o34s67
~5000-

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.

horo X928 LZ4
Display stand LZ4

s



4. B1E 4. Operation
44, BINEREOHRE 4-1 Setting of Resolution

EEOBREICADIRIC, FTRLELTHIRNERELHELT Before starting the actual operation, set the required

Ta&u, resolution.

HEBOENETEE. 000ImmMICBEEARTUET, The resolution is _factory-sgt to 0.001 mm (0.00005").

eTo change the resolution, remove the cover plate

OENERENTTZ. EFEBRAENH N —RDOF T (2K) (mounted with 2 screws) on the side of the display unit
ESL. $OROERIHBO—F R v FETAF R and turn the lefthand rotary swV[gh with a screwdriver

L  (HES) Th o (accessory) to the desired resolution. Mount the cover

‘Y\ FA N (f1Ra&) THL. HELET. plate with 2 screws after the setting.
BERTRENN—RE 2RO CTIEY ICEMATTFS L.

BWMEBRIA T

3-axis display unit

1, 28ARIRT A4 7

1 or 2-axis display unit

H/8—iR
2 s (o
o S over plate
Rear Front .
BE AIE
Rear Front
Y§FH' XE (IBRRR TlEXERER)
Y-axis X-axis (For a 1-axis model, Z-axis Y-axis  X-axis
use the X-axis switch.)
(Bor=sg|y=THE
\ RESOLUTION | LINEAR CMP
1)
Lefthand
switch
JZTFRERERA vF | VITHEATISSCERLE ¢ (I~—220R)
Linear compensation setting switch : Used for linear compensation (See page 11.)
RNRREREXA v F
Resolution selector switch
OEEN RO NIERERERASZRL T, FHTAR/IE @ Set the switch position to the desired resolution refer-
REBIZAA v FOMEEZREL TFE L, ring to the table of resolutions on the rear panel.
£ =78 (mm) RESOLUTION
0/8 | 0.001/—0.001 O—%Y =4y FOERELEE (mm) (in)
s p Rotary switch setting and polarity 0/8 0.001 0.00005
- 1/9 @
2/A | 0.002/-0.002 0~7 +5&% / (+) setting =
3/B ¢ 8 F | —3 / () setting 2/A | 0.002 0.0001
4/C | 0.005/—0.005 8B | ¢ ¢
5/D P 4/C | 0.005 0.0002
6/E | 0.01/~0.01 5/0 ¢ é
7IF ® 6/E 0.01 0.0005
7IF ¢ @
F1) PIIERRR(ERR)TT. Note 1)@: diameter display (double counting)

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

with polarity.

) BIFREBEERETHCER BEOBH AR EEREL T,
BECHECOLOE ) ICREMEZERBLTT S



4-2. EBREDIRAL Y v M RE

RELRDRTEBDRENEY EFL12H. ROBIEFIECL Y.
EEOMTAEBDHTT &L,

4-2 Power-on and Reset Operations

After installation and resolution setting, start the actual
machining in the following steps :

D=Ex1vF2 AN,

@ Turn on the power switch.

“LOnY CrERE&NET. - “500457 appears on the display.
Comu (= B E o (450D 500y ‘ When a number or symbol is

bL. 500 OBIEFE-EES . . N :
HEFETUAEAE. | = PBEH v 50Ny dlsplayeq behind 5074, |.t shpws
R AR LT b £, T e S that the linear compensation is in
BfEL TUARELT o e = operation. As improper compen-

LIEIPRAETIERENER LY £7.
NA—onl) Z7#EE 228 L TEL
WEEAT-oTFa W,

BRXA v F
Power switch

sation setting will cause an error,
refer to Linear Compensation on
page 11 for correct setting of
compensation amount.

@Dt + +—(RESET) 87, Vg w = ® Depress the RESET|key.
leSET key The display is reset to zero. Soon

RRACAIILY 2T, BERAR. &
Dy MMEX Y. 28T o [RESET)
F—EHLTH, &2 THERFERIZHY
T, UBEYEY FEh-EHoaAED
RTRENET,

OuBEEDAEED S,
F—TNEBRBT I, BRHEHLNERE
hzd.

Jey b LIEE,SSEBEFRICHELT
—(vArR)RRHLET,

E) FREIE LF20-2011 THR/NFEREAH0.000mm. 0.002mm £
72(30.006MMIZERESNTULSHFETY

X& + (75 X)HFMAEIZ10mm
Y — (74 FX)HF@AEIZ5mm
BE L -BORRE)

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

and 5 mm in the minus (=) direction
an the Y-axis.

201B  with

the

after the power is turned on,
depression of the key on
any of the X, Y, Z-axis resets all
the display (initial reset). After
this, in the wusual 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 appears
depending on the moving direc-
tion of the table.

Note) The above display example is of LF20-2016 or

resolution set to 0.001 mm,

0.002 mm, or 0.005 mm.



4-3. 7)) v P EE 4-3 Presetting

HoA Lo, HOHEL>FRIT I LMERD LIZWHEIC The preset operation is used in positioning with a certain
FEBRLET, value displayed. Follow the steps below in sequence.

EEOFIETIT>TFIL,

@ vLm TRy FITHIERRET 5.

Set a value on the thumbwheel switches. Syt b
@ PRESET|+ —4#7
/ﬁTfﬂﬁ E) Depress the |PRESET key.
Sl = = = =T e s Least significant digit (Note)
r - o
o 0000, >+|0jo|1]0]o 0|0 e
_ s 0000w,
i [__}L_!'Ilgmm Em EAESEIEAEIEDEIES | oo
o Eﬂ JE" B LKA — LA Ay F R l: LI Lmm
— = Preset value on the thumbwheel —
switches. _
BESOHELNRRTEIND.
The preset value is displayed.

@Y LA =LAy FOHEUERTEY LRA—ILAA YT eWhen the (+) side of the thumbwheel switch is
DEEHN AL Ty T L. FRERT cHEANT S depressed, the switch number is counted up and when
AN the (—) side is depressed, it is counted down.

_ . — @The above figure shows the example of LF20-2016 or

® i = T 2= \ E.

Forlid LF20-2011 BTY. H/)' /&2 0.001mm. 0.002mm 201B with the resolution set to 0.001 mm, 0.002 mm, or
7z iOOOSmmt:Eﬁ?fé‘ *L—C\,‘%i% 'C?‘ 0.005 mm.
&) | T OMMERE S ﬂ‘?%lj\iiti%j‘:%bﬁﬂ:m’( Note) Be sure to match the least significant digit to the
TEL, AhETULLEELLRRATE A, resolution. Otherwise a correct display will not be ob-
tained.
4-4. BELDTEE 4-4 Notes on Operation
) ERGICEE RS ET, HFUNOXFENFRREINET., 1) If a trouble occurs during operation, an alarm mark is

(1BR—S DT 5 —LERESR) displayed. (See Alarm on page 16.)
as g ~ - S T 2) If an erroneous operation is made or an alarm display
2) BB - FiREE L7zl . 75— AFRRA H B (E [RESET]
appears, depress the [RESET| key and re-start the
AL THEERMELELTTEL, Oggraﬁon' P RESET] key
3) 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.



5. JZ7HIE

—MWERICTREMICIEH B Y h&l
CHmMEROBRERELNH Y T,

BIAE7 24 2B TE. BRD L HIZF
—TIHEETBIIONT. tOBELE
Mo TATTHAZ—HIEE, ZDEE

7—27MITE
Machining plane

5. 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-

DKEHABEHIN AT —ILBBE (D s—on [T in;fiﬁiﬁna“on clination is added to the scale
., *DEE/REXRYET, ¥ITE Mashing table v_;:, displacement as an error. When
LT, e pome— T . the displayed value is obtained
=L S Ltﬁ—!—’:"{ i Lf‘"kFCﬁNﬂL i by
R —) B = . TR — L | a N— Scale reading| + |Error compensation
soumE | T mEe | T | T wagescate | S | knee [: 1
- .=L corresponding to the actual
T B EBMBRENBESNT, T—7 - N displacement, the mechanical
NIMTAIENDEBETEICN L BRED + error is compensated and the
SUIERICAY 295 =B H— more accurate display is obtained
BEREISTE T, for the actual displacement of
WHERE E

VZ7HEANRESNTLRHE. BR
BARE, 5011 ORIZY ZTRER

‘_—ILI'I_I
ERAA v FDESHERRSNET,
HEeF, U FRHERERA vy F(E 0 J—2
Workpi

(U ZT7HENIEBA L VIREE)IZEEEE N
TWET,

! ;/
{ q 7 )
L[

Mechanical error: E

Y =IIZXT BT — 0 DBEE (L

Workpiece displacement across cutting tool: ¢
VIR AT —ILDBEE L

1

5]~ Example

J
-
g
I‘

l =
C
—
—~—
L

J
A
)ZTHERTERA v FHFDOEE
Linear compensation setting switch is set to *

5-1. ) Z7HIEDHEFE

BREREI—FTEBH LRI, A7 —/LORREICHES
EMEZLERELTRRLET.

WIEfE

e/cl;f:‘ Magnescale displacement: L
Miﬁ ?\;\ the machine table, thus attaining
S

a higher accuracy machining.

D

When a linear compensation is
set, 5074 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).

g

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.

©m
Compensation amount 14
12
10
ar __rm-8um/m (1um/25mm)
6 e
4 T 4 ym/m (1,m/250mm)
~400 -200 27 __c--—-d -
B e \\ 200 400 600 800 1000
_4 . )
—61 BEX BETE (mm)
—81 Datum point Table displacement (mm)

FRIZ Y b ORNDFREN0.000mm (1xm)D & & DIFIER
(—ETEBBZCIC1mOOmMESH D)
Compensation on the display unit of the resolution 0.001mm (1um)
(1Tum is added or subtracted for every certain displacement)
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1) BIOPEEE. IMBEHLEBOLOTT, T, BEBES
IMIZIRELBEBORAf v FREXLTTFEWL. LB
BE--BEENKTELI-BET. EELMI. BAEAH
KEHANDTHRIZTFET S,

2) BIZAWHEEBENS A, AMED R v FZBRELTTFE
Ly,

3) BMEEOHEEZ. EENES (WL EREIDEZ. ED
WESAEU., BIIERENANET. ENEEESRUZ
E

@ 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.

2) For a compensation amount not listed in the table,
set the switch corresponding to the approximate
value.

3) 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.

BEBEE S L UHREZA v F%/Error compensation amounts and setting switches

(£1/Table 1) = PHEEDE R A v F No/ e #IES=/Compensation amounts
Linear compensation setting switch im Y (mm)/Per meter (mm) Per inch (inches)

No cﬁprgﬁs[étion 0 0 g
1 0.002 0.000002
2 0.004 0.000004
3 0.008 0.000008
MELE 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
Mmf%iimg C —0.016 —0.000016
D —0.032 —0.000032
E —0.064- —0.000064
F —0.128 —0.000128

O EMERNEEFENBRIAMNBEIZIE. R1ITRESN-158
DOBEENHALRBEL A v FEEUMEEZIRED
HEETO>TTFEL,

OB NEEF AN TBNBEITIT 52BN EICNE > THLE
EEAEL, RICLRBLHEENRI v FERELT-T
Ta&u,

@#When the machine’'s own error characteristics are
known, select the most suitable switch setting among
the 15 compensation amount 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 compensation
amount referring to Table 1.



@) ZTHIENFEIE. BREBAED N/ \—RDF 2 (2:4K)
AL, toFoElCcHEZIO—5) -1 vy FEMAFBEDNT
A FTAFSAN—TEL., FET2ESF-ERS X%
abhtid,

HEE 0 RS TUWET.
E) MEEAZEELBAE., DTEBEAI v FEANEL
TFauw,

-z
~ax

1. 2ERRIM4 7
1 or 2-axis display unit

o To set the linear compensation amount, remove the

cover plate (mounted with 2 screws) on the side of the

display unit and turn the righthand rotary switch with

the accessory screwdriver to match the arrow to the

desired digit or symbol.

The switch is factory-set to “0".

Note) Be sure to once turn off the power and then turn it
on again after setting the compensation amount.

SBMERIAT
3-axis display unit

H/S—i]
n Cover plate
B\ EIE]
Rear Front e
EE RIE
Rear Front

X&h (IEhZER TEXEERD)
X-axis (For a 1-axis model,
use the X-axis switch.)

Y

Y-axis

Y&

Y-axis

X

X-axis

Z-axis

RIRTE|VZTHE
RESOLUTION | LINEAR CMP.
)
et
e
189 b
o <
N ]
@ o Righthand switch
e A
L0 >
N
|
DZTHIERERAS v F

Linear compensation setting switch

HEMRTREAN—RE2AKOF D TRRBYIZEMTHFTFE 0.

Mount the cover plate with 2 screws after the setting.

13



5.2. I — 7HIEE A%/ How to Measure Linear Compensation Amount

1) ERGIES N EREBA000ImmM IR EEATWSEBATT, Note)The following display is made with resolution of

2) BERMBEICINETRUS > FEENDETES ) A, 0.001mm (0.00005").
E= 3 F Jig / Operating procedure ¥  7r/ Display
T70vosr—C@aBMT — 7V EICEE, ({5]/Example) L=250mm/9.84250"
BEBICT7Ovs - RE|LETET, _
7ayo5—v® . o
Place a block gauge @& on the machine Block gauge® 7Ry sr—2@
table and touch its surface B with a block B Block gauge®
gauge®. Surface B
BLETS
Contact block gauges® and®. ==&
##% 5 — 7 )./ Machine table
7Ry or—v@NmEAICER Y70 ® % —% 0" 127 % & @AFIZ[RESET| + —4#F
X — B EF A YN —SDBEF 5 Y Depress the[RESET]|key as soon as the meter reads “0".
T, *OBEHN0IZhDETHEET—7 » [RESET]
WEBRSEY T, BEAFRY .. BFEFICE -n e
. 1 rat
REBONORESET|F—%L 7, LLLE L L mm
BRvA7RA—T [E =
T(?uch the surface A of the P'OCK. gauge@ Electric micrometer Spindie head
with the probe of an electric micrometer Sy a—o®
. " ] F="%
or QIaI gauge and move the machine table Siookgmoe® @ % 00 Bl b e
until the meter of the micrometer or the
dial gauge reads “0”, where the reference Javosr—-v@ 19
point is obtained. Simultaneously depress Block gauge@
N:E=l as
the [RESET|key on the display unit. / OREFEHTS
Touch M in
IR
7 — 7L/ Machine table EEA
T Surface A
#8)51%/ Moving direction ———s=
@ 4 —% 0" (27 B & THE/ Move it until the meter reads “0".
IFICTOY I —C@EaWIEE BT —
TLEBUBHIE, 7avrr—200 ‘]’ R =N=R =0
WECIIBR YA 704A—5Fzld . F1F - - C7ddJd0mm
W —OBIEFEHRT, ¥*OBEENO e _—
. g 5 BRI (70— B i
SR ’C_%W‘T TLEBHIEIT. Electric micrometer Spindle head grzld/or
IOEBEOTOvor—C@NERELEERR
HEEBOFRKEEDOEN) ZTHEEERY = A
) 1 [N
$7. C I Tmm
REIZHIEENHREBAETRLET. QHEFHLTS
Next, remove the block gauge @, move L. T
Oy o — @ e Surf
the machine table again, touch the sur- hakiicimts S HWEC/Surface C
. Block gauge® for ([ = e 1 o o
face C of the block gauge ® with the ! 'j BYZ23 Cin
probe of the electric micrometer or dial = ; . o - -
gauge, and move the machine table until BAT — 7)1/ Machine table
[Tatil H - T T
the meter reads “0”. The difference bet BRI,/ Moving direction o
ween the length L of the block gauge @
and the displayed value on the display QOBET -7 BEHIES
unit is the linear error to be compensated. Move the machine table. C/ /_‘ll Y pu /:I ':/ in
Examples of setting linear compensation @A— 0 =B ETEAT
amounts are shown on the next page. Move it until the meter reads “0".




BHREDBMENHEE LS, UTOHETHESLHL .
A4 Y FDOREETHVET,

BEHECHTIRTEONE. BE

L:70vs5— @nkd
1 IREAN SHECE TOEBEORRE

L>2|mE& i FRMECNE

EINAA v FNo1~8N ) bRBLMEEN D E1DEEL

9.

(f81) L=250mm. £=249.996mmNH& L.
LEImICRE(LXA) T B, £X4=999.984 (27 9 H
5. HIESE006mm el MEER vFNo4 %5
TETNIERVLHITTT,

L<l|DBEEERRE,SHE
FE1DZRAL v FNo.OBSLURBA-FN) bmBELFHEENHD
E1OEELET.

(f3)) L=250. £=250.004 DHFE (L.
LETmIZIRE(LX4) 9 5 &, £X4=1000.016mm (273 1) £
THLEESIZ —0016mmeil ., BERRXA v FCDFE
FEIZhH ET,

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

M 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 [L>f|, 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 1000mm 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 7

08405 = =l 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 A to 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 x per meter (1000mm) is:

0.004mm X
250mm 1000mm X =0.016mm
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 ¢ =9.84265", the dif-
ference between L and ( is 0.00015". The amount to be
compensated per inch X is:

0.00015"
9.8425"

X
=» —
3

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.

15



6. 77— LEIR
INSNERVHELELENEEEX. Y. ZEBLThD

RESET|+—%##L T, ) —ERUHN L BEEZPVELTTE
L,

6. Alarm

When an alarm appears on the display, depress one of
the |RESET| keys of the X, Y, and Z-axis, and start the
operation over again from the beginning

B E/ltem %= x/Display
REA —/N— 27— LB TERBICEEEE ATz &
(BHIZKEREEI b HELTY.)
-
Excess speed When the scale movement exceeds the maximum response SR
speed of the display unit. (This alarm also functions when the
machine receives a great shock.)
F—N—7O— ERHAF—N—T0—=LIr & REMMICFADEZT.
Il e N NNy
Overflow When the display overflows, F is indicated on the most signifi- ooy

cant digit.

BEEE ()

Power failure
(Note)

SRR EARER SOz & &

When the power fails momentarily during measurement.

T
=J
W g

(GE)Y

16

CTHEAFTEESNTULBIKEETIE, TEED L) (2
SO0NY &

HEXETILT 7Ny bARTENET

‘
L
=~
I
——

UZTRHEDRERA v FRR(A~-9. A-F)

an alphabet appears behind 54/ 4

Linear compensation setting switch No. (1 to 9, Ato F)

Note) When the linear compensation is set, a digit or
as shown below.

o



7. XEEHZEA L BHE]IZ

HENL T LRI CE. TEROBII—WRDI EEFETF &L,

BRAA v F &4)) 3HEIZONT 5.

BRIEABLEY o) giEa— Ko, BELE~5.
(AsrOALZD S 11) Ea—ZFGRTUEHAD (55 HEIZAE).
_
1

FHREBRSEEEELVTT A
BEBENERBIIGEVEEEIHY £ HAD,

Ea—-XhYh 3

| BRI PO, LReHE~2,
R X o | REL/AZXNASTWELAD (ERBEE~Y FT 7ETMLTHS),

(P75 —50) = BERA v F 5404 3MEIZONT B,
[RESET] * — %387,
Ny RTTRACTEELTHY 35,
ALYy b T —=TLNEANY K — FIEAMED E LB L TV TAD.
Erraor #52¢( = 27— TRACERESBIA TUEHAL., KERREHIHY £ AL,
(75 —21) N KELSAZAASTVERBAD (EFEREABNE~Y FPLTEFHMLTHD).

BEZA v F 541 3BEIZONT 5,
[RESET] # — & #7,

BREAA vF 54 3HMEICONT 3,
ST AT YR =T VRUNY FT L T OERRAD DA TULE HAS
(EBREE A~y FT7 o 7TAFTHLTHD)

.4,

7yl

AgrbLan L

TR A v F &) SHEICONT 5.
L XBI b EE o A2y b r—TILRUAN N7 7T OB DDA TLE HAD.

15| P—2BFURLICEME N TOETA, BREAS U/ i) LTt As
(Fa s 2n 921 75) BREEFAHEBAE ATV AL (TRRELEBAVRAER L B),
BB, FHEEELWTTH., (4—TS50R)

B24IZ2A7FLTUWEHAD.
) — | BEROMBEESH ) £ HAY (BHBBEOEY. fha. HEUHNKE VALY
RESEES IS i REE AL T2 B A (R . T—2),
A=~y FT7 270 COMBINATION NO(Z—3 L T g 4. '

UEDBERA D ZEIEYLLEBELY L TFE L,
HBEBONIGEE~NY FAFT —N—F 2 L TOWALARELBENTU A, BEEOY 2 —v o5 27 — Lkt a4t

i3 —EARFE~TEHT S O,
BsFAN
KR, HAEDFNE

DEwWEHEhD L &

- &
StTor-sn/ 3E)
af?;" %

A
J
FuE




7. Check before you take it as a failure

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

=

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.

5004 is displayed.

!

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-
tion positions on the display unit)

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

Depress the | RESET|key.

iy

-~ o is displayed.

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.
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 4.

Accuracy cannot be obtained

[=]
3
|

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.

M Cleaning

Use dry cotton cloth.

| To clean the display and casing:
|
i
|
|

To remove heavy dirt:

Use diluted neutral Do not use
detergent
| :

==

o

\_

(benzine

(thinner
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1. A8y FPAKIRZ IDERTE

HE) Y PARTIR T ZIZ2A v FERIFEFRAA vF (IC
%) ERTAL.BRENENL)EY PTHIEAHESZT.

ADEBEIESHBIZRDS HIZH->TUWWET,

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.

o4 5By £y FAHIF 2 #FEE/Pin numbers of remote reset input connector

X&' £y B
X-axis zero reset pin

Y&y b
Y-axis zero reset pin

o458 Y £ v b ANER/ Remote reset input circuit

ESE]

Common pin

Zgh!) v MH
Z-axis zero reset pin

R v b EE/Rear panel of display unit

A7 PimTES
Connector pin numbers

1O
2 O—————F—— Y &~/ To Y-axis
30—m—o—rat—— Ziﬁif\/To Z-axis

X &/ X-axis

== 4.7 4F/50V

PIERE] B~

To internal circuit

4O

EF A A v FIZ(ZSN75451, SN75452 N BEHTY .
EERr—TLIZIEC— L FBEFERL. Y=L FEEI *
5D TIVICERLTTFEL, £, BRI - FEF]
IZEHRLTTFE WL,

(R4 wFEL—IL FBRENIZZBETE L)

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 cabie by
yourself.)



2. 7y FrH(Bl5E) DERFE

FyFoTERER. ROBREICOAMIMENTWET,
LF20-% 011, %013 (% (dFRehEy)

Y yFLLHIETSA REREDERICERY T, FREE
CHEETEALET,

ey yFtLYDEYERE. AT SIZLk BEEERT.
EEMIEMLABTETE LIS L) RSy
STWABO, BRLIZY T I54T R A ( BESEFR
(2L ET,

@7 —CATNIZET LEOMBICHEICERLET.

@ T —HEBS LT ANy TFETFET I HBEL
TF&EL,

@y yFtLHF, [TEMNDT—2 I L TULAIEEL FHA
DT, ZERDEBIET— s OME & ZHERETE UL,

Ot HEAETFT—TIEIZY v FEEEEIL. BANICKTTT
S0, ABRICETHEE YT LEICHIBAEL S
Zehp)ET.

B5 v FE o YHDELMEE /Specifications

2. Touch Sensor

The Touch Sensor function is available only on the
following models:

LF20-%016, % 01B (% :
LF20-:%018, % 01D (3% :

number of axes, 1, 2 or 3)
number of axes, 1 or 2)

@ Attach the Touch Sensor on the main spindie 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.

eMove 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.

@ Be sure to bring the feeler carefully into contact with
the table to prevent damage of the feeler and table sur-
face.

A#/Model TS-103 TS-105 TS-110 TS-303 TS-305 TS-310

i+ > 7% /Shank diameter »10 32

> v > 7 &/Shank length 45 55

& H 5 /Sense directions X, EY

£ &/ Feeler @10 2 F— LR — )/ Steel ball, 10/0.39" dia.

¥/ Accuracy 2 um

s — 7 L&/ Cable length 3m 5m 10m 3m 5m 10m

5%/ Remarks yyFeYEs —f“)b(i ax 277124 BT RE
The cable and the Touch Sensor itself are connected/disconnected
through the connector.

yyFH
Touch Sensor

ZEN AR
YyFEED
Bring it into contact

JP J—2

Y (RF—ILR—I)
Feeler (steel ball)

' Workpiece
i
NEDEL 5 —(IZHET 3 HEES
Corresponds to tool center. Datum point
T
BT — 7L

Machine table

)
(=]

D
/Shank
SyFEoYERIR S

Connector to Touch Sensor

=7
Cable

K\\\iﬁlzvraﬁ:zya

Connector to display unit

R
Feeler ball



B7vFt o HDEE @ Touch Sensor operations

1) ERONEIIHINETREH0.000mm. 0.002mm % 7- % Note 1) The display in the example below is
tion of 0.001mm (0.00005"), 0.002mm

made with resolu-

, or 0.005mm.

0.005mMmNFETT . .
£2) O— FEridh—i F&RhEA TIRMEL -85 [RESET] Note 2) When the|LOADjor|HOLD|key is erroneously erressed,
AL TERACOS YT LTALEERELEL T depress the |RESET| key to zero reset the display and
PSR o T B start the operation over again. The HOLD mode is
FaEL, F7om—Ib FIREEICDWT 6 [RESET| + — % #7 released also by depressing the [RESET]key.

HiFtEns Y r7rehid,
E3) EAMBBICINERRUA > FEMOEFRIELHY FHA.

1. ZEEDIEE / Setting of datum point

@~ F
Spindle head

G A

N 5 e
Touch Sensor - ksl
1

Shank

R _ BB AR &G
o ER ol Moving direction and polarity

Feeler ball Workpiece L—*:> @

BT —7 I —— E 4 &5 [ Datum point
Machine table

# fE F  J|g/Operating procedure < 7/ Display
DY LRA =Ry FIZF v F DR FEOF — BmmOEE /Set ~5mm

EEmmE " —"HETRET 2. = P S R S

Set on the thumbwheel switches the radius 5mm of
the Touch Sensor feeler with minus polarity.

-|/0|{0(0|5(0|0|0

Note) Establish the datum point in millimeter ST
operation. Depress the in/mm selector B LKA —ILRA v F
switch if necessary. Thumbwheel switches

QFvFELHET—2IZF v TF S5 HIZ[LOAD]F —
p By o & & 389/ Depress

BT, (BESREDEHRT) Yo

Depress the |LOAD| key before bringing the Touch

Sensor into contact with the workpiece. (Datum point _ I;I' 'r") II_’I II—II
setting is ready) AU Limm
F—z
Workpiece
r #4455 — 7 JL/Machine table
VDEeHEWEIT—TIZFvFEIED,
SyFERBICTY—ABY . AT A BIAEI NS, J>::’ 7 —/Buzzer
Touch the workpiece with the feeler ball. As soon as
they contact, the buzzer beeps and the display starts
counting.
_Crrnr
LU U L mm

FuTFEYEBEBIE. RAEN0IIL > AED
EERENNET. .

()

Move the Touch Sensor. The position with “0" dis- i _EES
play is the datum point [GRASS! = Datum point

Now, the datum point is established.

Depress the in/mm selector switch, if necessary, to L.

make inch operation.




2. 7—27DOAMH.

44flE & /Inside and outside measurements of workpiece

|38l =E
i RAE Li=21+10mm I':
Inside measurement
; e A 4 B DN
SEmE :
Outside measurement Lo=102—10mm [PEE—
(48] /Example) Ly=100
- Lo N
[ 5
<« L2

;:> T 81/@direction

BEHm B

Moving direction and polarity

FRIEARBBENHZETY .
The display below shows the
inside measurement.

® i3 F JIE /Operating procedure % 7 /Display
DY LA =LA yFIZZyFRoYDE HER Thpd 4R ¥ T
. —_— Thumbwheel switches
ERE1I0mMmAEEET 5. ) 23 = I e e e
MEIBIE | HEE |
Set on the thumbwheel switches the diameter Inside __|+|ojo|t]ojo|o|0
measurement in ] |
10mm of the Touch Sensor feeler. plus setting I EIESEIES SN
Note) Make the measurements in millimeter AN et o N e e e e
operation. Depress the in/mm selector Outside 1=lolol1lolololo
itch if necessar measurement in
swi Y. minus setting EESENEA ST
@I7—7leYHEY vF 258112 [LOAD] F —
18T, l:;;ress
Afll (CR) BEROFEEBRT LOAD
Depress the|LOAD| key before bringing the feeler \g) g R II L—l‘ B U Umm
into contact with the workpiece. & A E;Zf‘ﬁ
It is ready to set the datum point on the side A o5
(side C). Workpiece
Qe tEar7I—onAB(CEANIZZ vFEES,
oy FERBRZTY =AY H D NIRRT B, J>:i 7 —/Buzzer
Touch the side A (side C) of the workpiece with ng Lg_l
the feeler. 597 C A 5y F
As soon as they contact, the buzzer beeps and  Contact [—__Gontact et
the display starts counting. FuU U dmm
7 bR
@Dy v Fe v EBBEE, BRI (DE)IZF vFa — i’;gje% Counting
S % D
3 E7IC[HOLD] F — %387 . - HOLD
Li(£7213L2) %RDBEDNDERBRT e e e i
Move the Touch Sensor and depress the [HOLD C A
key before bringing it into contact with the side
-
B (side D). It is ready to find out L1 (or L2).
5y yFt—5T7—oBRAI(DANIZY v FEHD
TH—HRY . BRAF—ILFENS J‘\j — '+ — / Buzzer
V—oWNERT S ZOENL(EIEL)TT sos OB D 7
—L FlEEgB s h . 59 F
BEE | HOLD | ¥— %3 7 &, F—IL FIZBEE N, Contact —1 ‘HContact
BAEMENERIND — - 1 an I B
Touch the side B (side D) of the workpiece with \ oo d mm
the Touch Sensor. The buzzer beeps and the
display is held with the mark = blinking. Now. the measurement is finished. Millimeter to inch
The displayed value is L1 (or L2). Depress the in/mm selector switch,
Depress the | HOLD |key to release the HOLD if necessary. to make inch operation. \
—— " } = I in
mode : the spot position is displayed. - .33 1uu

22



3. BCDHhDERFE

BCD H H#BElL. ROBREICOAFTMENTULET,
LF20-1014

BTEAFNEOBCD I %7 7 IHEH

RENTZ 712286~ —CHFBLTERL, th¥honaxs
FIZERL. Los ) EEELTFEL,

3. BCD Output

The BCD output function is available only on 1-axis
models: LF20-1019, 101E

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

Wire the accessory plug (micro-ribbon connector
57-30360) referring to the table in page 25 and connect it
to the BCD output connector firmly.

BCOWHAHaRZ ¥
BCD output connector

Nl e S

SONY. LF26-
| MAGNESCALE DIGITAL BISPLAY UNIT |
| 7 SPECIICARONS e
[l OPERANSE ATIDO-~-toov Somome [F |
& ACI0~aG Sson T
| omeweR A D zem O

s

"!)" Sony Magnescale inc.

ADE N IAPAN

3-1. BCDEHAIDE -6 &

FEBOBCDHAE FSA AT — FHABRE > TWET,
F—=FBRAAPL L ANICLE D e REEEAFACY . EBK
30msBIZTBCD F—9HHEEL. T—IRBEEFEBHL" L NILIZ
wh)ET,

BERADHAH LXILDOEE, BCODHEADENA 1M E—F 2L
wh)FET,

DRQ
(F—5FERAR)

(Data request input)

e 54 [

Yo X @D @D |

i
£y Ry e b

W

ResoLytion MM ¢

8| 0.001/-0.001 =
3 1

0.002/-0.002
4

0.005/ -0.005
#

SONINININININING
©]

§
13
6.01/-0.01 ¥ 1
¢

Insert the head amplifier
into the X-axis connector.

|
0———}‘-’4—-—/\*‘/ F7 7l XEICHRA

3-1 BCD Output Function

The BCD output of this unit is of tri-state. When the level
of the data request input (DRQ) becomes “L” (low), the
spot position is read out. The BCD data is valid in 30ms
at maximum after the readout and then the level of the
data read ready signal (READY) becomes “L” (low).
When the data request input DRQ is “H” (high), the BCD
output has a high impedance.

Max. 400 ys* (FRFE(EF A H /) BR)
READY —

(F—9HEEES)
(Data read ready signal)

(Spot position readout period)

BCD F—%

7 — Z FEE / Data is valid j\

BCD data

Max. 30ms

A\

g4I IFr—t
Timing chart

23
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1) =5 BFAHORQADILET Y & 1) 400 us AAIZ R4 — 1L
LOIRAEETAEY) . 30ms LI IZF— Y EEES (READY)
MHEAHEhET.

2) SONY FREIZETFT—-YERANDRQ . ZiT(HIT %

tHA.

3) BCDHDT —7id. iImURTIERTF &L,

Ff2. BCOHEAE 23 v b - PYHTRIFTFE L,

3-2 Notes on Use

1) In 400us * after the falling of the data request input
(DRQ) level, the spot position on the scale is read out,
and in 30ms, the data read ready signal (READY) is
output.

2) No data request input signal (DRQ) is accepted while
50104 is displayed.

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

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

BCD H A% (7 EIEE#/Example of BCD output receiver circuit.

5V
3kQ
BCD lb‘?f ,.
BCD output aiy b phbYH—
Schmitt trigger
RREE =T [EH
Display unit Receiver circuit

4) BCOHATr —7Lid>—IL Fig&FER L. > —L Fldax 7
FHEICERLTTEL,

*BEERK200us. 7 v F L2V {EREIZIZRA400us &
W ET.

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

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



3-3. BCDEHAX 7 7 DBFBESEABNES
Terminals and Input/Output Signal of BCD Output Connector

- - ofFRAIXT Y7 (HBR) Connector (Standard accessory):

#IES ¥ e | =1 E T TEMR Micro-ribbon connector
| TN Signal - v4saysya4ss 57-30360 manufactured by
1 ?% UL;’_T / Unconnectable 57-30360 DaHCh| Denshi Ltd.
2 POL (#&1%/Polarity)
3 7¥ 8 /7th Digit Q2(B) &5 FBC5/ Terminal arrangement
4 7458 /7th Digit Q4(D)
- . l18]17]16]15[1413[12]11}10] 9 | 8] 7| 6| 5| 4] 3| 2| 1
| & | r
: 6 6118 /6th Digit Q4(D)
: -y R |a6[35|34]33}32| 31]30| 29 28|27 |26]25]24|23]22] 21j20] 19
]
8 5#7 8 /5th Digit Q4(D)
9 4%78/4th Digit Q2(B) B S e RN St
‘ —~ = i BCD A 74LS374 /Ny 7 7 —HA L > T 2T,
.10 4118 /4th Digit Q4(D) | BCD output is buffered with 74LS374.
11 3#78/3rd Digit Q2(B) |
' — . o ¢ “H L~ LD BE
- 12 3*? B/3rd Drgft Q4(D) Vs High-level output voltage MIN. 2aV
13 247 B /2nd Digit Q2(B) v L LAV HABE MAX. 0.4V
14 2458 /2nd Digit Q4(D) > Lowlevel output veitage -
15 145 B/1st Digit Q2(B) - H LA L R MAX. —2.6mA
= H:ﬁg/mt Digit Q4(D) High-level output current
wo» 5 RS EER3
— - lo L e e o B MAX. 12mA
17 DRQ A71/DRQ input Low-level sink current
1B COM  (GND)
? 19 5 A] / Unconnectable |
‘ 20 READY 71/ READY output ® ¥ — 4 HE {55 (READY) D i H1E &
‘ o1 778 /7th Digit Q1(A) Output circuit of data read ready signal
22 7H7B/7th Digit Q3(C) 5V
i 23 67 E /6th Digit Q1(A)
24 | efiFA/6th Digit Q3(c) et
| 25 578 /5th Digit Q1(A) READY 7
26 ~ 5#iB/5th Digit Q3(c) 74LS14 REALY stgnal eutpu
27 | 4#fiB/4th Digit Q1(A)
28 | 4#rB/4th Digit Q3(C)
2 3#7E/3rd Digit Qi(A) ® ¥ — 4 BRK1ES (DRQ) D A S1[E B
‘ 30 3#78/3rd Digit Q3(C) Input circuit of data request input signal
31 | 2#iB/2nd Digit Q1(A) 5V
. 32 | 2ffB/2nd Digit Q3(C)
33 | 1#78/1st Digit Qi(A) e
34 | 1#7B/1st Digit Qs(c) | & Fk AFIDRA l 4ﬁ>
35 [ "HT LAJLHAI/ “H” level output | Data Request Input (DRQ) 741514
36 COM (GND)

®POL (Ht) E71/Output of polarity

E1) BRORTALHAT (Eiﬁmﬁﬂ ME LN ET. - =

- i . HAOL <L B

E2) BEL WA, TLHAIEEET SN Output level Polarity
HEET. (26&—/;1*%5?,%) L T/ Positive

Note 1) The 1st digit is the rightmost digit on H &/ Negative

the display.
Note 2) Pin 35 can be used as an alarm output
terminal (see Page 26).
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BCD HNES DAL, HRF1—F —OEREMNIIahE T—

HEET B EAWRET,

BCD HNFMEIC 3. THHFRHARN Y v 2/ —RH RS

hTHY ., &5+ A—ROGMISS U . ROBBEEHTHE

7.

E) COZERTIRE. BEr—7AERINL. BREE
DAN—EHLTHOET, $12, ¥ 2/ —ROGY H)
HEEBBRCES VLI CHIEBLTTE L,

3-4 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.

JB04 1 7 5 P-0 A 3R
#  For connection with the printer P-10.

sy

J602 Jeo2
*ﬁ :‘i ) z-ﬁﬂ& s |

e For polarity inversion ] e 0607

rﬂ,‘%rgfg%@i =& K3
To—LIESEEHA
Outputs alarm signal
when the scale movement
has exceeded the specified
response speed.

Car) L

g 1 (L

T35 AR AR
Factory-mounted

A

=5

g
(O @ @5 e
g
g
<
]

CH4r) CHF) CHr) C4F)
™ [\ N\ ™~

%:—_ﬁ:u

bl

£09r

Cut off “Ill‘

LVCEEREIBAR, 75 -LESEHN
Py nN—15J601 BT A, SEFIHTAICERE FHEA
EOTZI—LHAEGEY EFT. TI—LEHAAH LI

D, RREBEIC-ror"RRERY 7.
75— LHD ®ORE
EE
H BEA—/N—
2 BRI

T N—iFJ602 5T B &, POL (AE) OHAHEEH
REL T

N
(2]

1w

J603
BCOHAERA R T 1 v I IIhD
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

e i

Alarm output Status
L Normal
H Excess speed

2 Polarity inversion:
When the jumper wire J602 is cut off, the POL (polarity)
output signal is inverted.



VF— AR ERI T 1 v 7 ICEHR

P /N—#8J603 AW T 5 & . BCD F— 2 OHARERA
R T4y 7)) FT,

B, F—%ERAN(DRQ)#. T— 7 EIES(READY) (C
Lo TERRABZHVHNEND &, XRDOT—F ERAT (DRQ)
BOTF—9#EES (READY) ¥ T. tNDBCDF— 7 h'&$F
ENET

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.

DRQ
(F—5 BRAH) .

(Data request input) I J )}
READY

(F— 9 HEEES)
(Data read ready signal)

L[
f !—r—
BCDF—% )E( “ *

BOD data KOREADY 2 TBCDF — & AR5 & N 2
BCD data is held till the next READY.

L7 I PI0EERT 356

7Y% P10 (BIFE) &iERT HEEICI
J602 X U J604 &I L TF &Ly,
LF20-1014 ¥ 7'1) > % P-10 & Mz — 7L & L T MK2-G5
(RFE) MEBEEINTLET.

1 To connect the printer P-10:
Cut off the jumper wires J602 and J604 to connect the
printer P-10 (option).
MK2-G5 cable is optionally available to connect
LF20-1019 or 101E and the printer P-10.

BT Y e N—1R

B — 7L MK2-G5 (31155)
Connecting cable MK2-G5 (option)

47— 7 L& 500mm/ Cable length 500mm (19.6")

BCD H A (ZHEA
Connection to BCD output connector I

|v @Soymg escale lnc. B

THRRORREBEEL

Rear panel of 1-axis model

XERIZHEA
Connection to data input
connector of X-axis

e

QO

!
'_—dj

7Y > 9P-10EELB
Rear panel of printer P-10
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4. F 7€ FEADEREE

FT7y PEABREL., ROBETHR/NEREA 0.005mm.
0OIMME LUt DERETRDGENDAERBTE LT,
LF20-% 013 (% £ F= R85

441. F 7+t v P EADERERE

g uFwot (AFE) #FBEL TRy —ILES (BHES) A D
BT — 7 IVOEEERE TOBHEAY (F 72y ME) ZBIEL
9%
ZOBEFENEH T —TILEEEOTT. BRERST 7Y
MEAHTDICREBEALAAETT. I T, SHBNI v F &
CHAEBWEAEICOWLWTHAL T,

Ty FEOYOERIIN—2 BERUBRKEIL, 20°—-
TETEO, UTICBEMERLET .,

BAELDEE
IDETHMABE T —7IVEICEESTHHEILAVTTE
W, EFERR T —TUEICEEDITABRAASY T

4. 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 dis-
plays: LF20-%018, 01D (3¢ : number of axes, 1 or 2).

4-1 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 6 for Touch Sensor connection
and page 20 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.

(B1) #h ¢ Y BY DB S/ (Example) Y-axis machining on the horizontal boring machine

@

Y

©x
BE M & ARE

Moving direction and polarity

A4hEE8h @
] Machine spindle
fEHA K e .
Piok-up head \\E_l_\_{l_l_((ﬂ * 1 (¢10)/ Feeler ball (#10/0.39" dia)) /\
w A RFE{IE/ Spot position \J
YERr—Ib _—* BEBHA(Y) . I ; ~ >
Y-axis scale === Movement (Y-axis) YERR - — L / )
el K I PN BABRCABCRRER—L Fans  Yaxisscale |
ho_J L e @ ©|| The display is held on passage of el
(4exd/EsR) ; 8= r
e o EEE ~ T||absolute zero point.
Absolute zero S| B2
) o yo )
point of seale - [ I h N2 EER BN v FEES T4 8
HEEST x>; ) :';::Lr J‘:::(") +*ob /Datum plane to be touched carefully Machine spindle
Datum plane S B <5
setting — == /} ## 7 — 7L/ Machine table

28

XE 27— )L

X-axis scale

BHT—7IL
Machine table

28247 —)L
Z-axis scale



B+ 7ty FMEAY DBIFEREE{E/ Measurement of the offset value AY

—-=n

E1) FROULHNFEREH 0.005mm (258
E2) ERMBEICINERRUAS > FEMOTRIEH Y 2HA.

EEINTWBIBETT,

Note) The following display is made with resolution of
0.005 mm (0.0002").

®OfF

JIg / Operating procedure

&  /Display

DY LA =R v FIZF vy F Y
DEFEPEEL. BHT— 7 LIS
Y #ES v F &4 %8712 [LOAD]
F—ZRY . (RERITEDER)

Set the Touch Sensor radius with (+)
sign on the thumbwheel switches
and depress the key before
bringing the feeler into contact with
the machine table. (Ready for datum
plane establishment)

Set the radius in millimeters and then
convert it into inches, if necessary.

+5mm D EFE
Set + 5mm
= N e ey e

| T

+10

olo|s{o 0|0
43+<+i+l+l+t+‘u
Y LRA —ILARA Yy F
Thumbwheel switches
a9 FEHF
Touch Sensor

Depress
Y
LOAD
YE#REHHME

Y-axis movement

[ BT — 7
Machine table

Iy
L3
3
3

or

(Millimeter to inch)

3
(o
o

T — T e EE Y v F &
THETH—HEY, O—FEaNzE
TEHSSH I ERBT S,

Y SHREEY 1)

Y-axis movement
Feeler:

I

TR BNICHE TS,

Touch the table carefully

J>:| 7 4 —/Buzzer

EEERE cCrrn
As sqon as the feeler contacts the BRNRS Plans 585400 ww
machine table, the buzzer beeps and
i starts counting at the )
Thed d(;s\?llay ’ BT — 7L M o1OC Oin
oaaea vaiue: Machine table [ R e i Y|
IF v FYEBBHIE., vy T ﬁY%@Eﬁm et sl
. R _ayi t ounting
YOr—FNE&TR0 5 HHERY 5 Yz;Tgm” LoD Y
L TH 5 [HOLD|* — %487, v—2s4 Ma(/;fi'lna;spindle L 55000
BT (R —LEAE TOEBAY S T
R R—ILET 3700 #(E)
Move the Touch Sensor, disconnect A7 FEHT v )
the Touch Sensor cable, and depress 5y F o — T Disconnect the cable. s 3a4q0nr
the|HOLD|key. The mark £ lights up. Touch Sensor cable
(Ready for holding the distance AY [ BT —7 I o
to the absolute zero point of scale.) R > Machine table no /,% =
hord b= a3 FWHNT Counting
Display unit
OOMEEMEBH L., 2T —ILEAE X v
BB } =D s¥n]
)él_éﬁ%):, B YERT = | BEHH 20 Y " mm
TR L. ATty FMEAY Y-axis scale Movement
SR—L oS
3; MEshanT, {021[53‘5:’)(;1 2 —IVEER 1_—‘|_\__;—‘_,,\ {}%51@:@
iyl Absolute zero |] across NV,
Move the machine spindle across the point of scale TSt i ab§ot!ute zero :_I'II 1’_7 _Ij ,_/ ’__“ B
absolute zero point of the scale. The . Machine spindie ’ -
mar'k = blinks and the offse_t value B~y F prywyE—
AY is held. Make a note of this value. [55) Pick-up head Machine table
S[HOLD|# —#87, Depress T
Vo4 r=wHHAL K= F &N FRLR 123605
ERHEESNT, BEMEASTT C 3.0 mm
% RAEMLE ]
Depress the [HOLD| key. The marks 4_ Spot position il or
and=» go out, the HOLD mode is re-
N 24 —IVE&R
leased, and the spot position is dis- Ab
solute zero L OC O Min
played. point of scale .00 J 0
>
BT —7
(ool Machine table




4-2. 77ty MEAYDERTE

FREBOH/N—EHL, BERNSFVICERFTTHEZFT 7Y

FEAERLEOO—-F =1y FIZ. BIICXELTELE

A7y MEAY %FEL 7., XY ZEBE4IZ1fTH 5 7HT £

THO—9)—214vF (HE0~9FT) HHY . FET~NE

HEAY A2 v FOHFEEbEET,

B ZERCHCL-BFESDT 1 v 721 v FDOONE T

EORRERY EFT.

E1) BETREBOAN—ENTERL,
THHIT-2TFEW,

E2) O—% ) =24y FEBRTEZ. ATENOYIFTAFZA/N
—TIT->TF&L,

BLEEBRS — 7L EINL

4-2 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

F 7ty b EAER
Offset zero point PCB

XY Z8BEENEA T v T RA v F
Polarity selector DIP switches

SON|1]2]|3|4

RN EEEEEE
DDDDDDQ+_HWM 203

switches.
HAETRF L 0" (258
\ All the switches are factory-set to “0".
O—%—2AyF

Rotary switch

o 0

PEIZRET S
HFIZaght s

<'~—X$E/X axis*

+H OFF

inm/z-axis

ﬂﬂﬁﬂﬁ%

Match the arrow to
the desired digit.

147 B/ Ist digit
2#78/2nd digit
3478/ 3rd digit

44718/ 4th digit

Y 8/ V-axis 547 B/ 5th digit
, —— 647 B/6th digit
X &/ X-axis L 74 8/7th digit X 1BATRTRY 1 7 OB (I XA FH
For a 1-axis model,
use the X-axis switches.
% EfH/Example
5 0, o 0, o ; y U, s O, 9 0, 3 0,
—— E0dEEOSEEOSEECHREOSNESIREOS
> og 9 )g‘i 9 ¢ 9 ‘;(Jf. 9\;~: 9;‘: 2;v:
Y & THIE 6HTE 5#78 478 3478 2§71 H 1478
Y-axis 7th digit 6th digit 5th digit 4th digit 3rd digit 2nd digit Ist digit
3 0 9 9, o 9, 5 &, 9 0, 9 [ 4
AY =4.0342 inch ;Jiiff ;fij:: ;ﬁf jﬁf BY ‘f}} ‘ ,i@:—iﬁ:
;:_-; 5€~: 5,__~; ;;~; ;g g ¢ % ‘
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4-3 Operation of Offset Zero Point

ED) ATV VRREFERTIRE., TSy F LY OT — Note 1) Be sure to disconnect the Touch Sensor cable

TIWEARNIRI D LHLTFE,

E2) EEMIEEREREA0.005mm ICBRES ATV SEETT.

from the Touch Sensor connector before using

the offset zero point function.
Note 2) The following display is made with resolution of

S = - = S

E3) i’f RS BMESR) Ol ARIE. BIZE—ART 0.005 mm (0.0002)
Tk Fa, Note 3) The absolute zero point of the scale should be

E4) A—F E723R—)b N & REE R THMEL 72852 [RESET] always detected in the uni-directional scale
F-RLTEERMELELTFE L, movement.

ES) BEARBEICNRRIRUA L FEMEDETIIHY £HA, Note 4) When the or key is erroneously

operated, depress the RESET| key and start the
operation over again.

& 5 T

DILOAD]  — %487,
A—% ) —2RA yvFIIBEINIzA 7Y
MEAY AEREND, v—2 & SIT,

Depress the key. The offset value
AY set on the rotary switches is
displayed. The absolute zero point mark
lights up.

When the offset value is set in inches,
check that the display unit is under the
inch operation mode before depressing

the |LOAD| key.

IIE /Operating procedure = 7~/ Display
g Sy ls
Depress — o L mm
i
or
L HO3HT

AMEaEEE Y FRDMICESH L TR T —
VES BB3E5. 7F—11E5% L @
[V —7FHEA. ho> bt bERENIRE
fIENFREND
Move the machine spindle toward the (+)
side along the Y-axis and make it pass
the absolute zero point. As soon as the
buzzer beeps, the absolute zero point
mark goes out and the display unit starts
counting to display the spot position.

™)

A4 —JL/Scale

A& E8/ Machine spindle
| WII4/Cutting tool J>:' 74—/ Buzzer

L

RIZAMEEESHEY Y HE—BIBHT S,
KRR O IZASIEN . BEESE Y
9.

AMEEEE - HRA~BET 15
SIZE. AR T — T ILIC Y5 a0
EHICTHFTEET S0,

Next, move the machine spindle toward
the (—) side along the Y-axis. The position
where the display reads “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.

)

- >—IREE
}— @ Spot position
cxz. iz
pla— 2T — VB R i@/ Across TU 300 U mm
Absolute zero L absolute
point of scale Y 5 zero point
L_—, AlongY axis
7 I, or
| [ ———
L1 __J—-J
¥ BT -7
Machine table [ i i Y
[0 o] 1.1 j 0
B Y AL b
H i | S Along Y-axis Counting
— i =
wrd -
|
o T 1/
mronr
@ ooy mm
e L8
Machine spindle _
| BAE =
\ Machlne zero point
™
E]_FH 2z .
IE Machine table Uﬂ U i ,’J' n

Fpls T — 7 JLIZETHWI &
Do not hit the table with the tool.
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B3E SR IUNETER
1. e

x &~ f1 #

THELU—FR, V—F €04 7L, BEERLERE
E—FERM, 70—F71 >3 A(F 2R

1. A=V EODEEORETF—AA vy FIZLDT 9y F )y b

i w i
Il b AR 2 HERA v F I EABANERCLBTL S v F Uy b
VAUR VA Y LhA =LAy FIZLBREHBET VY b
N L EOEEABE L. BEEAMAEST () S TRE)
BT

158 1)

9y FEH (%1)

FyFE oY EHEEE TEERMLLENTES,

v bR R AEEE (% .
7y ME %Eﬁb( 2) 1. T\—}bi‘&ﬁ%

1. R—JL K HEEE 2. O— FH#ERE
BEMAT—ILEEebt TiRNERAAHEE. EESOBRA TR

2. O— FHEE

2Ay FEHBEZAITLY

0.001mm. 0.002mm. 0.005mm. 0.01lmm & & &2 D ERFER

BARCERE 60m/min {B L . #&33/R AEHEF(Z1.8m/min
- 1. BIRO—ERAYENT

oo s 2. A —LOBRSEEES —/\— BB

B B AC 100V *+10% 50/60Hz

HEE N 1g4---20VA, 2&k------30VA, 3&f----30VA

£ 1 0°"C~+40°C. &% : —10°C~+50°C

N HERUESE
¥ b 3EFER

184, 2837~ | 320mm(W) X 250mm(D) X 124mm (H)
320mm(W) X 250mm(D) X 169mm(H)

4.7kg
5.6kg

(%1) ¥ v F o HBEIFERTE L NI, XOEEL TT . LF20-%011. %013
(%2) #74v MNESBHEREZ, TEREEL TS/NEREN0.005mm. 0.0ImMmM B L Ut DEREROEESICOAERETE 7.

LF20-3% 013
2. TR
BB Tl — R overvremrr e 13
7__.7\1%5 ............................................................ 1K
HERY By FE TR G e 1 1@
AL L 1 %8
T A F AR T A JNmm e 1K
T 20 K> 5 (BCD HABBFD &) 118

(xS FRRERE)
Eﬁ/_\ .................................................................. 1 *‘E
= _I_ IMIB X B e eeeme e sttt 4 K
? o _};_ M4X8 ......................................................... 4;$
B L S et e 1A
AR AAEE e 120



Chapter 3 Specifications and Outline Drawings

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 with thumbwheel switches

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 (*1)

Datum plane can be established. 1. HOLD function 2. LOAD function

Offset zero point function (*2)

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

Max. response speed

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

Alarm

1. Against momentary power failure
2. Against scale movement exceeding the maximum 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.

Outside dimensions and weight

1/2-axis model: 320 (W) X 250 (D) X 124 (H) mm, 4.7 kg
12.6 (W) X 9.8 (D) X 4.9 (H) inch 10.4 b

3-axis model: 320 (W) X 250 (D) X 169 (H) mm 5.6 kg
12.6 (W) X 9.8 (D) X 6.7 (H) inch 124 1b

(1) The Touch Sensor function is available on the following modeils: LF20-3%016, % 01B, % 018, * 01D.
(*2) The offset 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: LF20-3#018, :x 01D

2. Standard Accessories

Power cable

Ground wire .......cociiiiiiiiiiiiian
Remote reset connector ...........
Label .. .
Screwdriver 2mm tip width) .....

(% : number of axes, 10r2)

.................. 1 set Mounting brackets ...
...................... 1 Screw (+)M3x5 . 4
,,,,,,,,,,,,,,,,,,,,,, 1 SCrewW () MAXSE: . oosvuvs ams son s sivs suie wion s w5 e 5 555 ows s &
...................... 1 FUSE

1 Instructionmanual ... 1

Micro-ribbon connector (For BCD output) ............ 1
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3. A #~1%X/Outline Drawings

=V :
Gt - mm/inch

E) 1BMONETRE28MEBL TY.

CHR—HMUBN-DTFEL B ABATET S A HY £T. ’__o[————]e D

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

dimensions. N Y o WS [
@ Specifications and appearances of the products are subject saseestan s (S
to change without notice for partial improvement. h §E § e
z
1 - 342/13.5
i _ 330/130° ) 1
' 318/12.5 i
| — ||
1 |
4- 4.6 /4- p4.6hole ‘ ‘ 1
EEeE(TESR) | { b @‘ ‘
Mounting bracket z_mi
(accessory) ? g o] 4
|
3 | ol
H

/2.0
T
(e
‘[L

| R e rearersra
| 320/12.6 ‘
. —
|
i ]t | ‘ X 1234565
o I i 3
ol 8 g 2 3
(.\Lfc; [: o Oggo 2 :E[ N }__" Clji—,mm S?iis
N~ =
OO b
o [0}
(s} - — e
= S 2 c3H5675m
= OO < || .
- ° 3 Sy | SONY )
5 Sl mm O = L
=4 ! 230/8.1 P
e ™ /
L 250/9.8 max |~ erD.2s
I I
e
) . 1983808 || 2 2 8 (184)
= N = ‘ ) 2-axis
Lol = 2 R e e "
£ —_ = 3 ¥ 725555 || g oo (1-axis)
(@) B L
v_*\h_y SONY O e
L T L 1 T L
- 230791 65/0.25
250/9.8 max

34



iz

E~y F 7 7ORBECES
.ﬁ'l_’%ﬁﬁéi?%\iTélb‘-)bC_?L\Tk\é«\y F7 o TlE.
HERCHEEINTOUETOT, BERRETLENHY
A,

O EHL\ R —ILEERT 2B, UmBRTERES A T2 T
—LEDEEEET AR, BREVLRLUIBELH Y
ESC

PDEHY EFEA)

1) BT 6D

e~y F7 > 7HEARE LZ10 (3I5E)
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ASEGE D AC 01V/DIV (101 78— 71#EA)

KFEEIFES] - 50ms/DIV~0.5ms/DIV
1) A —2Z DINT
1) AE—F AUTO

@7 A FRFSA/N— (M2mmIEED HD)

2) EfHE

D~y FP o TREBEEEDASA FRAA vF i, 50KHz DALE
(ZEHhETTEL,

QEFREBONEEAOFFIZLTAL, ~y KPP TR EEY

Appendix

@ How to adjust head amplifier

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

@ 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:

o Head amplifier adjustment jig LZ10 (optional)

e Osilloscope with sensitivity of 0.01V/DIV or lower, and

frequency response of 1 MHz or higher.

Input sensitivity: AC 0.1V/DIV (with 10:1 probe)
Horizontal sweep: 50ms/DIV ~ 0.5ms/DIV
Trigger source: INT
Trigger mode: AUTO

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

2) Connection

1 Set the slide switch of the head amplifier adjust-
ment jig to “50KHz".

2 Turn off the power of the display unit and insert the
adjustment jig to the [Scale Input] opening on the

RREED rzlf—)bkcjj{ KELAH, BERRLCEAN rear side of the display unit. Then connect the
— &N LI~y FT T 2EZLAHRET . head amplifier without cover to the adjustment jig.
BRIZALODRI—TOTA—TE~y 7 7HEEAED 3 Connect the probe of the oscilloscope to the ter-
PM & GND (2t L £ 77, minals PM and GND on the adjustment jig.
DEFREBNEELONICL . BEAEHTF AL, 4 Turn on the power of the display unit, and start ad-
justment.
~y K7 THREEE

Head amplifier adjustment jig

FLO23—7n70—7
Probe of oscilloscope

HN—=BEH LI~y FT 7
Head amplifier without cover

E) BREBEOAN—E L. XEEITHEL
TrTBEEEILESH) EFEA.

AlE. ~y F

254 FRA v F
Slide switch

R =LA S
[Scale Input] opening

N

RRAEEEEL
Rear side of display unit

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.

Note)
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3) Ny N7 7DIESE 3) Head amplifiers

A~y FEPLTIZRTROL S LEBEAS ) £ T4, BESET There are four kinds of head amplifiers as shown below.
F~TRL T, The.way of adjust_ment i_s the same for alfl.

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

Ny F7 U THA5 E HA-25 1213, EABOBEER) 21— LA
FMENTVWETNT, ZORY) 2 —LDFAER D (THETIZE
NELWLWTTFE 0,

HA-23 %+ />332 94
HA-23 (with CANNON connector)

(nnnananan
O

BEAL) 2 —L(FEMIALLTTEW)
Trimmer resistor (Never touch it)

HA-15 BAARBE R 7 —IL A HA-25 BSR4 — LA
(BRv 724 v FEAE)
v/ rax091

HA-15 (for scales with built-in

. HA-25 (with CANNON connector and a
absolute zero point)

connector for the Magneswitch to be
used for external absolute zero point)
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