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FOREWORD

The high degree of precision, with which the
MITUTOYO Linear Scale System measures and
instantly displays the measurement to speed up
precision machining, depends much on the work-
manship of installation — the accuracy of meeting
the requirements stated in the Installation Manual.

The requirements are not stringent or too technical
to meet. If there is any precondition for satisfying
them, it is no more than this: Read this Manual
carefully and thoroughly.

It is hoped that the user will adhere to the instruc-
tions contained here to ensure that his Linear Scale
System gives maximized service and that he will
not disqualify from the eligibility to benefit
under the warranty bestwoed on MITUTOYO
products. The warranty on the product quality is
based on correct installation and proper use.
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1. Preparation for Installation

1-1. Mounting position of Linear Scale

Be sure that the range of travel of such as the table
of a milling machine, to which the scale unit is to
be attached, is not greater than the effective length
of the scale unit.

/z 54 F(F—71)/ Slide (table)
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Fig. 1 YV =¥ X7 — L OB{F LR
Mounting position of Linear Scale
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20~ 40mm (X 1 BB nEwsXFTTH N 7,

If the range of travel is greater, provisions must be
made in advance on the machine to reduce the
range, so that, when the machine is in operation,
the table will not move farther than the limit
determined by the scale. This limit is at each end
of the scale.

Mechanical stoppers may be provided on the
machine as means of reducing the range.

The mechanically permissible stroke of the scale
unit is slightly greater than its effective range: this
marginal range varies from 20 to 40mm, depend-
ing on the scale unit size. See Table 1 for the sizes
(page 8).



1-2 BT T BRATDBE AT TTFT XU, 1-2. Scale location

OB DEN (HAF) ICHFES = IFIE(ED e Take the table of a milling machine for example.
FHFB2LHIECLTTFEW, RFy—JsLa=wy }p Table slides on its guide. Locate the scale as
EHAPHIPBEND I CHEELB( LN E T, close to the guide as possible. The closer the

scale is to the sliding fit between table and
guide, the higher is the accuracy of measurement.

CRT—IIDBfTIIMEEEZLTTE WL, e Scale orientation
RF—lLaz=y bPRIHNRUEYNEL E,S The scale must be positioned in place by taking
DIREDI-HIZFig 2 IZ7RT & 9 ) & THEYT into account the direction through which chip-
(FTC a0, pings fly off or fall toward the scale. Fig. 2
BHFg2 2L BB WIFEE. BFLAD/ =K shows the recommended orientation in side
EDXFERE L T F2a 0w, view.

If the scale has to be oriented differently, a
‘covering must be added to keep out chippings.

g / Cutting fluid 494 / Chipping

Fig.2 X4 —na=v tOBRTHH
Orientation of Linear Scale in place

B sBS T 5D I2EENBMTEI TE e The surfaces to which the scale mounting brac-
ZrENEEINTEABEL TTFIW, kets are to be secured must be machined sur-
BIAET7SARBETRT—7IOBIEXIIER faces. In a milling-machine, front and reverse
E5EBFL F T, faces of the table are machined smooth in most

cases, and serve as the best location of scale
mounting. Such surfaces make installation easier.
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1-3. Brackets arrangement

| /zﬁ»f k(5 —7n)/ Slide (table)

Brackets must be prepared in advance to suit the
linear scale unit to the selected location.

Center the slide(table) of the machine in the
range of machine traverse as shown in Fig. 3.
Check the dimensions of the unit to be installed,
referring to the Fig. 6 and Table 1. Determine
the “mounting position’’ of the scale, considering
and avoiding the interference from the lever-
handle etc. of the machine. This step will be
facilitated if the scale unit is on hand: you can
examine the actual positional relation between
the scale unit and the machine.

The AT11 series linear scale unit is symmetrical
in the back/forward and right/leftward directions
as shown in Fig. 6. This means that the signal
cord can be routed in the direction opposite to
the one shown in Fig. 6 just by reversing the
scale unit. It can be mounted on its upper,
bottom, front, or back face; use one of the four,
whichever suits scale unit installation. In con-
sonance with the mounting face, the head can be
attached in the most suitable direction among
the three directions.

)
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\____/ machine travel

Fig.35—7nnt v F(BHROPF D)
Set the table in the center of the table stroke
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BRiTE£R
Mounting bracket

T
LiJ\

e From the mounting position thus determined,

you can determine the shape and dimensions of
each bracket needed to mount the scale and its
detector head. (The brackets must be rigid
enough against vibration of the machine.) It is
permissible to mount the detector head on the
movable member and the scale on the stationary
member of the machine. But it is recommended
that the scale be mounted on the movable
member. If the head is mounted on movable one
such as the table, the signal cord too has to be
moved with the head, making it necessary to
devise a special arrangement, in which the cord
is allowed to sag in a certain way.

® A scale unit over 500mm(20”) in range must

be supported at mid-length portion by special
bracket.

Refer to the Table 1 for fixing position of such
additional bracket.

e It is recommended that the mounting brackets
are designed so that they permit positional
adjustment in the back/forward and up/down
directions.

R4 ==y b [ Scale unit

Fig. 4 ~v FE{T& AH
Linear scale mounting bracket

—5—



e Ft:. EEEUMTITERA L H L T I TE A e Spacers and adjusting screws may have to be

BohTWFSIE. LR AXR—Y—% A used to mount the scale and head if the mount-
NAFEICKNFERTEELEEI T 2FEHRET ing surfaces are irregular or otherwise rough. The
¥+, spacers are to provide smooth seating faces that

can be adjusted. An arrangement like the one
shown in Fig. 5 is recommended.

Z ~R—#— [ Spacer

_%_._

B i1
it

5" &

e %

1=
[i=1] =

Mounting face _@___ Mounting face

-

&
i

g
SN

N

LR — ]
Push screw
Fig. 5
1-4 Hi—DBIE 1-4. Cover arrangement

Fig2 D& H IRy —IILEKE 5 BT T AL heY) If the scale unit is oriented as shown in Fig. 2,
BOXERE LTEFHTT A, Ry —IILERKIC dust-cover may not be needed. But as a protection
BMUWEIB AL EAMb ST WESICTESETAH against shock or blown on the scale unit, a cover is
WN—ZBfFTIF 2 &5 0PI TTFIN, recommended.
MEEROFBEIZHOCEIEOER 21TV, ©£8 On the basis of the foregoing guide information,
=RLERAVF 7, design the mounting brackets, stays and spacers, as

necessary, and fabricate them by machining
according to the design drawings.

(1) MEF RS (1) Standard accessories
RANMTRL b Hex-recessed head screw (M6x1x25). .. .. .. 2 pcs.
(M6 X 1X25) 21 (M4x0.7x25) .. ... 2 pcs.
(M 4 X0.7X25) 21A Plain washer (nominal size6) ............ 2 pcs.
¥ JE &= (nominal sized) ............ 2 pcs.
(0 6) 21& Cable Clip v 3 pcs.
(U 4) 2 & Bundled lineband . ................... 2 pcs.
=71t 318 Hex-recessed head screw
R gi ;1 > : 2% (M4X0.7x10) + .o e e 3 pes.*!
7< T *2
7% /'EM 4 0.7 10) 31*1 (MBXx1x10) ............... EEREEEERE 1 pc.
: *2 Spacer (0.3, 0.4, 0.5 & 0.6mm thick) ...... 1 ea.
(M6 % 1X10) 118 Inspection certificate ................. 1 copy
~ I " Installationmanual .. ................. 1 copy
0.30.40.50.6mm 4
1% sF - 128 *1: for clamping cords .
H iR 5% B = 1 *2. for middle support for effective range of
*1 ¥—7IIiEHH 500mm or more

* 2 BB ERES00 mml E RV HR— A



AT11-N (5um) - AT11-FN (1um)

@ 538879
@ 541522
(M3x0.5x5)\\6\\
N\

AR —)L
Frame, Main Scale Assy

2 538878

\ ® 195067
\ (M3x0.5x8)

@ 538880
| D@ &~y F
ll Detector
® 195052 (M3x0.5x8)
Part No.

l,fl‘:)y ATIIN ATI1EN RSB R Part Description
@ | 935579 935580 | f&HE~y F Detector
@) 538878 BfT7ovo Mounting Block
® 538880 AL RO AR Positioning Plate
@ 538879 s R — b (BRHE500LLE) Middle Support (For 500 mm and over)
@ 195052 G+ T & 5/t L(M3X0.5%X8) Cross Recessed Pan Head Screw (M3x0.5x8)
® 195067 7B FTATARIL F (M3X0.5%X8) Hex-recessed Screw (M3x0.5x8)
@ 541522 +F AT & 5/ L (M3X0.5%5) Cross Recessed Pan Head Screw
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U= Xy —La=v p~tikE
Table 1. AT11 Series Linear Scale Unit dimensions

AT11- AT11-N
mm (inch)
B =N TR | BAFIFR & [E == :
a-F | g = | NER | BER | vy  Euyr | 2R |y BEICE
K2 Tvoe Effective Max. Mounting | Mounting vera Middle Sianal cord
Code No. yp range Range hole pitch | hole pitch | °ngth support Ignal cor
Lo L, L, L, Lg Le length (m)
529461 | AT11-FN100 100 120 258 242 276
529431 | AT11-N100 (4) (4.72) (10.157) (9.528) (10.87)
529-462 | AT11-FN150 150 170 308 292 326
529-432 | AT11-N150 (6) (6.69) (12.126) (11.496) (12.83)
529-463 | AT11-FN200 200 220 358 342 376
529433 | AT11-N200 (8) (8.66) (14.094) (13.465) (14.80)
529-464 | AT11-FN250 250 270 408 392 426
529-434 | AT11-N250 (10) (10.63) (16.063) (15.433) (16.77)
529465 | AT11-FN300 300 330 468 452 486
529-435 | AT11-N300 (12) (13.00) (18.425) (17.795) (19.13)
529-465 | AT11-FN350 350 380 518 502 536
529-436 | AT11-N350 (14) (14.96) (20.394) (19.764) (21.10)
529-467 | AT11-FN400 400 430 568 b52 586
529-437 | AT11-N400 (16) (16.93) (22.362) (21.732) (23.07) 3m
520468 | AT11-FN450 450 480 678 602 636 (78.7)
529-438 | AT11-N450 (18) (18.90) (24.331) (23.701) (25.04)
529-469 | AT11-FN500 500 540 678 662 696 ' ‘O
529-439 | AT11-N500 (20) (21.26) (26.693) (26.063) (27.40)
529-471 | AT11-FN600 600 640 778 762 796 O‘ ]
529-441 | AT11-N600 (24) (25.20) (30.630) (30.000) (31.34)
529-473 | AT11-FN700 700 740 878 862 896 o
529443 | AT11-N700 (28) (29.13) (34.567) (33.937) (35.28)
529-474 | AT11-FN750 750 780 918 902 936 O
529-444 | AT11-N750 (30) (30.71) (36.142) (35.512) (36.85)
529-475 | AT11-FN800 800 840 978 962 996 o
529-445 | AT11-N800 (32) (33.07) (38.504) (37.874) (39.21)
529476 | AT11-FN9OO 900 940 1078 1062 1096 o
529-446 | AT11-N900 (36) (37.01) (42.441) (41.811) (43.15)
529-477 | AT11-FN1000 1000 1040 1178 1162 1196 o
529-447 | AT11-N1000 (40) (40.94) (46.378) (45.748) (47.09)
1100 1140 1278 1262 1296 430
529-448 | AT11-N1100 (44) (44.88) (50.315) (49.685) (51.02) (16.93)
1200 1240 1378 1362 1396 460
529-449 | AT11-N1200 (48) (48.82) (54.252) (63.622) (54.96) (18.11) 5m
1300 1340 1478 1462 1496 490 (196.9)
529-450 | AT11-N1300 (562) (52.76) (58.189) (57.559) (58.90) (19.29)
1400 1440 1578 1562 1596 530
529-451 | AT11-N1400 (56) (56.69) (62.126) (61.496) (62.83) (20.87)
1500 1540 1678 1662 1696 560
529-452 | AT11-N1500 (60) (60.63) (66.063) (65.433) (66.77) (22.05)

Ls © RS AR — b ORI

Ls : Distance between two middle supports.
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1-5. Counter mounting base

Select the place of counter installation and work
out a base suitable to the selected place, at which
the counter displays can be read with ease. Avoid
the direct sun and any draft of hot air.

Consult Figs. 8 or 9 for the dimensions of the
mounting base to be fabricated, and take into
account the counter dimensions.

sezsses | BED e =
0 o b(O mj |
W 2 m-
sezzene || Edmmmmm Il = ) g
_ Blalalal =
D D [EEEN D =
340(13.39) ——m D _
362(14.252) Sty
! 1
SEBRMARNE Y F
Mounting hole pitch 236(9.29)
o 1
| m=
= | o °
| | @)
[fe]
3 | ]
< ] le)
= | - | o o
- < || & |
g) J | 1 : :
5’* 110(4.331) L H"
o 40 | 100(3.94) | € BERMFRE Y F f 258(10.16)
(1.57) Mounting hole pitch 1

Fig.9 ABw 9 48FER
A-counter mounting dimensions

Fig. 8 GRUGMA Y > ¥ HE8~TikEH
G & GM-counter mounting dimensions

#Hy > 2# /[ Counter base

Fig. 10 7 ) —7 — 4%
Free arm type

Fig. 11 X > F®
Stand type

—10—
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Figl21312 6 ¢ ¥ & BERLB 4 FRBE V2 7, Arrange mounting fittings, referring to the Figs. 12
& 13.
(M4~ 6) x 4
BE+r (EHLTTaV, FBRKTEHN R A.) SEHIER DB E
Mounting screws (not standard accessories) \@ Three-axis counter formation

&

(M3x 12) x 4 Use cover mounting screws (M3x12) x8

Fig. 12 & ADBE®E
Mounting fitting assembling

BMT& A% (BEMESR) 18h. 283HE EiEe B (3U58)
Mounting fitting dimenisions (standard accessory Mounting fitting for three-axis
for one-axis and two-axis counters) counter formation (optional accessory)

122(4.80)

Fig. 13 mft&AD~ti%
Mounting fitting dimensions

—11 =
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1-6. Power supply

Select the AC outlet sockets, to which the power
supply cords are to be plugged in, and check to be
sure that no power equipment is connected to that
AC line. The line frequency may be either 60Hz or
BOHz. The line voltage must be one of the five
specified for the linear scale system.

1-7. Check the feeding accuracy of the machine

The rated measuring accuracy of the MITUTOYO
linear scale system in service, is no better than the
accuracy of feeds in the machine served by the
system. For this reason, check the machine for
play and rattle of moving members — table, knee,
saddle, spindle, etc., in a milling machine, for
example. Tighten the gibs, clamps and others, as
necessary, to secure the best attainable machining
accuracy.

1-8. Hand tools and measuring tools for installation

Hand tools:
Power drill, screwdriver set, hand taps, scriber,
drill bits, allen wrench set, pliers, pincer,
punch, ballpeen hammer, files, magnetics stand,
oil stone and marker.

Measuring tools:
Vernier caliper, rule, dial indicator, test indi-
cator, and thickness gauge.

Fittings and fasteners:
1) Bronze shim stock; 0.1mm, 0.2mm, 0.3mm

and 0.4mm
2) Allen-head screws }In amounts needed
3) Plain and spring washers ) for brackets

4) Pan-head screws and nuts for securing the
cover
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HEEAHFRELOWLIOLIEFTTY,

2. Installation Work

A milling-machine table is assumed to be the
member to which the scale is to be attached.

2-1 FFXSAFAEBHEBENOHOLICESEE T, 2-1. Feed the table to the middle of its full stroke
L L
2 &.0> / Center 5
251 F(F—7n)
Slide (Table) \
T =T
N | o
I L
L: BBEsE
\ machine travel
Fig. 14

2-9 AR EE Xy —ILOBfFEFTITVET,
S EFrPDELESESEAEUTITE T,

2-2. Linear scale mounting

Place the scale on the machine, locating it as

2y —Ib, ~y FOBREEEZ R TL/N—n>
K. Y3 bSW, Y 3y FSWEREOTHOD
HTUWEEERT I,
FHEOHLVWEAEPBOBIBTHICEE R T —IL
AOLEEBfFFE T (FEM6 &#HERAT
W)

planned, and check to be sure that there is no
interference between any part of the machine —
lever handle, limit switch, switch box, etc. — and
the scale unit in place.

/u =+ x4 —JL / Linear Scale

Fig. 156 Y =¥ X4 — L OBFH
Example of Linear Scale mounting

—13—
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(F%h&100~450mm)

Ry—ba=.y pEREE, BT D<A
T T &R E (M6) TRMEHLTTEL, =
DEEFESRUVBRESEITLTANTT
LA

2-4 BHOMITEHICHTZXSFS—La=y bFXEFE
DEFTRE (BFHHK100~450mm)
REFD L - R4 — IILFRED R 00 Téh -4 4
BFETETAVILS =R EFakREFL1Vv Ly
— R ETFigleDEH @R b —2I2FEDN.,
0.2mm A= B & HIZHELTTFaV, FiT
DIHERIIET. BIBRD 2 AMIZOWLWTITH > T
Ty,

BEFITHREBENIEIZE~NY FEBR{TTER &N
EHEIBCHTHEWLI+DEFELTEBHIET
Taw, ABETRITENATICEKHTS £1740 W
AT —IFAEEERICERELTTFE W,
FITHLICREEBBO BEXN 3FERLETFENIC
TEHA>FA2DO0HEHUFTTX0, #EXEN TERHE—
T d > 12BE. R4 —ILOIBIZ DI A
N4+, . 45— a—F&FRAEBIZTFHF
MIZU-S>NITFTTLEIFELHNFTOTEEL
TTF&Xy,

2bA—2
Stroke

FAYNTr—
Dial indicator

Ik -¥10]
Back/forward directi

2-3. Securing the Scale Unit
(effective range : 100 to 450mm/4"" to 18"')

Tentatively secure the scale unit in place by tighten-
ing the M6 Allen bolts. Be sure to use plain and
spring washers with these bolts.

2-4, Paralleling the scale to the machining axis
(effective range : 100 to 450mm/4" to 18")

Using the dial indicator or lever type dial indicator
as shown in Fig. 16, move the table* and check the
parallelism of the scale to the machining axis over
the full stroke in both up/down and back/forward
directions.

If the indicator reading changes by 0.2mm(.008")
or more per full stroke adjust the parallelism to
and within 0.2mm(.008"’) by shimming. Similarly,
parallel the other face to the axis. Tighten the M6
screws good and hard to secure the scale perma-
nently.

* Power table feeding is not desirable for the para-
lleling purpose because there is a danger or jolt-
ing or shocking the scale unit by bouncing it
against protruding objects or by hitching the
cord.

TIRES VYT -2
Lever type dial indicator

ETHM
Up/down direction

S

Fig. 16 X4 —21 =y b KEEDFFTHEE
Paralleling scale unit
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E500mmEL EDBE)

=81 = R4 —JLF AT11-50004 L (3 FhfEH
H—PrE&BBELEFT, ZhbnTEKIEFig6.
RK1ESBEBTIV,

dRY AR — b FFig.17. Figl8n =& <. 2ED
WEFNRHAOEICEATRIBEE > TV F § 0 TH
FISATIZ L NBEEL TTF L,

(1) BMTIZBE L TEYFTFmAPSREL -5 F 34/

HR— PEfTR IR AYy T ED LN
RV HRE—PFPE2EF SRS —IILRFCERMTITTT
AW, ZOEELEVICLEWERFT—ILA
I A»FEhrdh Fd,

GEE)PRBYR— FBUTR . FEUSND
LORERLAEVWTTEL, RLx
A{ERATHE. Ry—ILa=-y FAE
AEEET A ENLDHN T,

(2) BBOILTENZX T 5 RKIEDFITHE

-4 L AMRIZITVE T,

|
@,
@

FREYR— b
Middle support

f—/—"

YA — BT FRS (HR)
+FRAE S L

Cross-recessed pan head screw

2-5. How to install the middle support for scale
unit (effective range: 500mm or more)

The linear scale units of over 500mm (AT11-500)
are prescribed to be supported at the middle. For
the dimensions, see Fig. 6 and Table 1. The middle
support has two mounting faces; use one of the
two, whichever suits scale unit installation (see
Figs. 17 and 18).

(1) When one of the two mounting faces is deter-
mined, apply screw lock onto the mounting
screws slightly and fix the middle support to
the scale frame by tightening the screws. This
must be done first; otherwise foreign materials
may come into the scale unit.

Note: Do not use screws (for mounting the
middle support) other than those distributed
by MITUTOYO. If long screws are used, the
inside of the scale unit will break.

(2) Paralleling the scale to the machining axis

Perform the same operations as described in
section 2-4 above.

—

o7

\_| @

YR — b
Middle support

2—-M3x05
&y THEE4.5
Tap depth: 45

(standard accessory) s
= M3 x 0.5 L=4mm i
Ry —IILBATE \
Scale mounting face
. Ri—naz=.y bEXE
Scale unit

Fig. 17 @YK — PBFHEA
Middle support mounting A
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Fig. 18 ¥+ — + B{FH*%B
Middle support mounting B



(3) FEYFR— b DEfTF

AT11-500L L DIZFEIFFITHL A1TH- 1%
2N 2 AE(Fig.1638R) 0.2mmLLA I
WAMRICRS—ILREREL. PREAYR—
NEZEEIT> TTF XLy,
ZOBRAI—LIZE Y DE LT WIEEE
BEWIEIdT . (BECEVWEELSIZHEEHD
nFv)

2-6 ~v FOREE(Fig.1988)

Ny FOBAT B ICEBEI X% & EBMTTE
BENDRHIPIZCH THWEL FIZ+EEL A
LEBEISE T~y FEEBfTITEOB ICEEL 7 W
LHAECRR—Y R ETREL. RATfTEFRL
FA(M4) THEERICEZEL TTFIWL,

~w FIFFig19IZiRT & (. IBRDIRE &
UARABTTRIL FB(M3) 3AKT. R4 —ILEIC
Xt L T. RENOMERMR(Fig.2058B) T EE &
nhTWwFEFd, I T, ~Ny FBRAAEOME %R
HEEFEEFE. N~y FERBLDBICMHERN AN
—YEABEAL. ZOMEBERBRERELrSETAE L
EHEZLTFEW, F1. MBERHRHAA AR
FIFTTDT. ~y FEIEHRILFA (ML) &5F
HEFBEEICIE. N~y FAIETEEICMLYT
T Ny FERF—LFR L DEE»H—IZR D
EHETEELTTFI VL,

~vy FEERGMBRDIRAFig. 190 A IZHL
TTFa3V, AERDIREIS T IC (XS CEH
IRLVTTFIV, R —ILHIHEIBL F T,

B ROWARL—RIZAITXELRAATSHT
EARWC Lo N ARSI BELEUTAHEN ITEL
ST TTs HEAIHERIZoODALT WL R
S BEEFIg. 20 S VAIERDIRAE & LiAAE~N Y
FOLBENHELAITTo-TTIL, ZhAbDIRIT
BERTHEICFERAL I TO TREBEV3 T,
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(3) Mounting the middle support

After paralleling the scale for effective range of
500mm (AT11-500) or more, adjust the scale
frame over the full stroke so that deflection
may be within 0.2mm in two directions (see
Fig. 16) and fix the middle support. Take note
that the scale be not twisted (twisted scale will
degrade the measuring accuracy).

2-6. Securing the head

Feed the table to locate the head at its mounting
bracket, taking care not to crash the head against
the bracket or other projecting portion.

The head is fixed on the scale frame by the posi-
tioning plate and three hex-recessed head screws B
(M3) so that they may be in the best relative posi-
tions with each other (see Figs. 19 and 20). When
the position of head mounting is determined, insert
the spacer (standard accessory) between the head
and fitting so that the best relative positions may
be raintained.

Since the positioning plate is attached on one side
of the head, press the head upward with the finger
when tightening the head-securing screws A (M4)
so that the spacing between the head and scale
frame may be even.

After securing the head to the seat with no strain
on head, you can remove the positioning plate, by
removing the screws (B) and pulling the plate in
the direction of the arrows in Fig. 19.

Never try to move the head before removing the
plates or the scale will be damaged.

If the head is properly secured, the plate can be
removed smoothly with no rattle or it can be fitted
in place again with no hindrance.

(Preserve the positioning plate removed from the
head; it will be needed when re-installing the scale
unit.)



R ER DR (B)
Positioning plate
(Remove after securing the head)

ETIWLHTS
Press with the finger {1@ (B)

Fig. 19 ~w F@@EzE / Securing the head

1.5 (.059)

Ry —nazy bxE COEABEE YD
/303“3 unit case Full-face contact required
/ |
X I ”'"4'2
(@ & O A\
' N Y/
\ 0.5 (.020)
~ F GLER DR -
Head Positioning plate

Fig.20 X4 —na1=v P FEL~y FOLRBRE
Relative positions of head and scale
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2-7 Ao EDESFT

H I REEHES I KRFCEMFFTTFE O,
(DD Z2OBURERBABIZH > T T L,)

2-8 AV LNEHRMRUE L 1 —XDER

Fig.21# 2B LT, ho>a2&ERL. ERO
—FEERELTTIV, BT 2E/NOGND £
— I FIN L NFEBDT — R THEE (S HEMAME
IE7—RLTTFaL,

#H> 2 [Counter

BRI+ b~/ To outlet socket

Signal cord

2-7. Installing counter stand

Set and’ level the counter stand and place the
counter on it.

Comply with the installation manual for the
counter.

2-8. Cords connection and grounding

Referring to Fig. 21, connect the signal cord and
power supply cord. Ground the counter securely
by connecting a grounding lead wire from the GND
terminal to the machine tool.

Refer to the operation manual of respective counter
for details of setup such as voltage-change, rating
of fuse, etc.

Ry ==y b

Scale unit

Cord clip
BHEAE~T7—29 %/ “Ground”’ to machine tool

Fig. 21 ho > 9 —RU7— XDEH*
Counter connections and grounding

2-9 HR—DOEHAFIT

HN— B L THBHBEIIAF TFE L,

2-10a2— FHrig

FEOMB L LTFLAIrbEHrEeX bR —2
BUWIHEIC - FIIEEBELY O MbO AW L &
AT, FHEINBALAANICCWVE S IZa—F
HERIBL TSIV, i~y FABENT 515
BlZEFTEEL TS0,

Fig.2lo & 52, ESa—FRIFBERODS—7
WiIEHEROCTARBALEH & 2 LAV & ) BRE
CEZELET, Flo~y FEZORICEYL ST
F—TNIEHEFEITH L HIZLTLEE L,

2-9. Installing the cover

If a cover of the scale unit is arranged, install it in
position.

2-10. Cord routing

Each signal cord must be kept out of the way for
the moving parts of the machine, making sure that
it will never get pulled or pushed or pinched when
the machine tool is in operation. ,
Use the clips (furnished) to stay that part of the
cord that need not move. Keep away chippings
from the cord.

Interference-free movement of the cord must be
obtained with greater care in those installations in
which the head is secured to the moving member
of the machine tool.

—18 —



3. EEHDEER 3. Final Checking

BBOBEBDIE. FIEF Yy IR by &bt Check to be sure that dogs and stoppers are proper-
ZX RS —IILOBREAEEAICEY P2 TV ly positioned on the machine to limit the range of
ZEAEHRLTCIEIWL, Ff20 AV 2DEIR travel so that the effective range of the scale will
AONIZ L Mt 2 BEh ¢ THRH ICEBRA T uHh not be exceeded. Turn on the counter and move
EFERL TR E W, the machine to check if the counter runs normally,
BRI HTHEAVYILSY—2oEEAERICLEE showing the displacement of the machine.
MMBETHY 245ty b LIz 2X bR —

IERBBIETHEIZRLESVYILTSE— DNy Then, set a dial indicator on the machine as shown
25w iaskRUVTHIEOEREFERL T X below and reset the indicator and the counter to
L, zero in reading. Move the machine table over the

full stroke and move it back until the indicator
reads zero and be sure that the counter reads zero.
The difference, if any, in counter reading is due to
the backlash of the indicator involved when setting
the indicator to zero.

E[munﬂ.nuu] © ]

Hh 42 /COUNTER ZA XN —2
Dial indicator

]
I
Y

[ i A, | ]

K /_'. i

254 F/Slide

—

Fig. 22 € nE Y NFERR
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(1)) R4y —raz=y boa—F(FEIBIZ5]| - (F
LigwTfZaw, |MIBIZG[ - EN FT &
~y FAZBMTHEHRDIERZ 21BE&»H N £ 7,
IOEIBEREBFCHESHIZCO—FNiEH L
CEMFEALTO—-FORIEEFESEIZL TS
pjal- S A

(2) ~y FRAZBHT) 7> TS HFTRTICFHAE S
NTUWETOTHNL LTS IZE 0,

(3) R —naz=y bW DEMAA WL
FITEBLTLI2a0,

4-2 ho %

(1) Ry—naz=y bpa—FTS575Hho>
AhHIREELTHHFEER. EXWEFF 7
WEBCHEDIZLTERE Y > TH HITH
ST 3y,

(2) 7AXWERILEIATHETHERT S
FHIZI-oTR /A XNOHELZTRHZ L
PRHNFEFTDHDTO2ENZEEITH T
E L,

D7 —RGEFEECERL T IO,

QBEREIMENEBEAFAR LB AL L
o b AEXBTAHEATEDHITRBITT
Ctrawny,

4. Care of the Linear Scale System

4-1. Scale Unit

(1) Do not pull the signal cord forcibly or the wire
inside the head will break. To avoid the chances
of the cord getting a jerk or lug, rigidly stay an
intermediate part of the cord to a solid body.

(2) The preamplifier in the detector head is factory-
adjusted. Do not disturb its setting. If the pre-
amplifier is suspected for the cause of any
operating difficulty, consult your MITUTOYO
agent or dealer.

(3) Avoid any external force acting on the scale in
place.

4-2. Digital counter

(1) When plugging and unplugging the signal cord,
it is a wise practice to have power supply
turned off before doing so. This is for avoiding
electrical trouble.

(2) Provisions are included in the components to
protect the electrical and electronic circuits
against noise interferences from external
sources. For maximized protection, observe the
following precaution.

1) Ground the counter positively and secured
to a good ground, which is usually the
body of the machine tool. Now and then,
check the connection at the ground.

2) The AC line should be a source of steady
voltage. AC line to which large KVA loads
are connected is not suitable for the source
of power supply to the counter.

— 20 —



4-3 S VEBELMIAETRSIE=-IC

TR EFRFREBORELDH N . Tra
NENEX L Y=V RI—ILDOEBEIZTHhEELE
F. ZOFHRERERIEOEFRERLTF 70O S
Bl LRILDEALZEIZINRELEF T, - T
EREEL ) =V R — L EBATIF T b TE A
EAEE LI CE A WBEErHN ¥, Fig23
T Fn—HITY,

e TF—7TAHrEIROEEH L. XRT—IL
BATERE THE & D Bl EA 8 & £ 3D
CTHIOEIDELEIFTHAI r2ORTL N ITIE
MiEIg (BT LEVET, ZOREL/NSL
T at-oilclizE (AS5LE=—) OBBES
S FaE L. X (F—7).Y () 0fE
BERABE( T TLET, LNEEELMT
AT HEEICE. BN 7T TRETHEE
AlE L. MERAEHRLT. DU 2DRR%E
FIELTTFIL,

— O T/EE T o R CRBEHEES 7T >~
TEB -t TIEEELAELETFBZENT
XS rHNET,

4-3. Machining with high accuracy

The machine tool has its inhevent error, which
results in the difference between the motions of
cutter and linear scale. The difference is produced
by the wear of sliding faces, loose gib, level varia-
tions, etc. For these reasons, the workpiece may
not be cut accurately even if an accurate linear
scale is used.

Fig. 23 shows an example where the table moves
on the arc, that is, the scale takes a circular motion.
Therefore, the workpiece moves over the distance
which is longer than the value indicated by the
counter. In order to minimize the error, the sliding
faces in the Z-axis (column and knee) must be
clamped, and those in the X-axis (table) and Y-axis
(saddle) must be slightly clamped. For accurate
machining, the error must be measured in the
above said clamped condition to obtain the table
of compensated values versus counter readings. In
general, by slightly clamping the sliding faces in an
ordinary machine tool, its accuracy can be im-
proved.

W4
/Workpiece
I’
_,/" -~\1 N
— | LINEAR SCALE ]
/ {o] 2 Jo -
\ -,/ - 777/’\
IN
1 I/
(;Sss\

Fig. 23 —#TIED T — TN DB &
Motion of table in cutting machine
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5-1 Y= XHr—ia=y b DR

=¥ Ry—na=-y bd. SHEEEPE L
AELPTOVBACRAFIOAZ ZEHZ0D

T, THIR I UE R UE 42 & NEEVLWT T X
W, X, O—FEEn— I FgReERAL T

BHhFTA2a—FOREBARFDITH-12NT
B EMRIZOWAN FTHTA— FOWNIBHE

LTHHH»EIH»EHIRWICFERL TTF L,
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KOS HBEEESCL->TENFTHLN &

WREE T ERHEIRVICHERICA NS L5 34+ BIC
1EnEIETaI=y bPERCTOTHWHEHR

WTHEE - TTF Ly,

GE)a=wy b4&FRTHESIEETETRAEFED
ZEEFFEETIC LA WTTF &0,
5-2 Y=V RH5 - RXRFLDEOEREI3 4 A
1 ERERELTT &L,

5-3 Y= ¥ XL —naz=v F OB{TIREE (Bt
SOWBH) #3454 BIC 1 EIZERESELTT

S TS

5-4 B LA T LDRSF

E(BSEEARERLTLDEGAMIE T oIz 1
FIZ1ETLEE~Y FEIZAOEORED V)
AT —RDEHEFENE T,

) —X&EZEH
Apply silicone grease
Ry —jaz=.y pFEE PRy g

Scale unit case\

BFL AL ~vy F
Anti-dust rubber Head

5-1. Maintaining the linear scale unit

The linear scale unit is, in many cases, installed in a
position exposed to cutting fluid and chippings.
Remove them periodically. A special shielded line
is used for the cord. However, if it is not properly
routed, wire breakage may result.

Therefore, routing must be checked periodically.
The scale unit is sealed to keepout foreign mate-
rials. However, for using the unit in the best condi-
tion, wipe them off the unit with lint-free cloth

once in the months.
However, for using the unit in the best condition,

wipe them off the unit with lint free cloth once in
three months.

Note: Never use the air compressor for cleaning
the unit.

5-2. Check zero return on the linear scale system
once in three months.

5-3. Check if the mounting screws of the linear
scale unit are loosened once in three months.

b-4. Maintain the anti-dust rubber

For elongating the life of anti-dust rubber, apply
slightly high-quality silicone grease on the rubber
face and head once in a year.

—

max. 15(.59)

HRBFIZSY —RELARIE, @RICOIZNEZERT S,
Use cloth or paper soaked with silicone grease

Fig. 24 B5 C A T LDR=F
Maintenance of anti-dust rubber
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6. PR 6. Troubleshooting

=X R — I AT LR ERR(HEAI-THR The linear scale unit is assembled with utmost care
THEN, HEFIZELE> THRESATVHET, LA and inspected before shipment. However, if a prob-
LEErE I - 12HER. P T2 —T1 >~ lem occurs, refer to the troubleshooting guide.

IHAFESRRL T I3V,

(FSTNSa—F4THAF) [ Troubleshooting guide ]
(1) DI B2NDEBERRA v FEANTEHERRERD (1) The display does not light when power is turn-
BKTL &y, ed on for the counter

(AACEBEa— KA. Ay 2paAxs2ICL
SN EEREEINTUDE A EIHIERT 5,

(b)ACEBEa— FKpr'art> FIZIEL € FEfTX
nNTWBH &I HERT S,

(Cea—XAHgh Ty &) HiER L.
WEBL LTI L TF I W,

(AMFEAEBE L BEYIRIED 2y TRRPDH -
TWaBH» &) HIERL. BEL HEREYR N .
EabUTTFE 0, —hLErbHY A indication on the taps of the voltage switch
DREREARIZ I 0 ¥, HY > 2 OBIES board.

BAE A SRBEVF T,

(a) Check the AC cord if it is properly con-
nected to the connector of the counter

(b) Check the AC cord if it is properly connect-
ed to the plug socket of AC-Line.

(c) Check the fuse if it is blown (if so, replace
it).

(d) Check if the line voltage coincides with the

If the problem cannot be solved with the above
checkings, check the circuitry of the counter
referring to the operation manual.

(2) HBHBEEHL L TH. HTbE LA, (2) Display does not run when the detector is
moved

OB =Za PNz ZF > TERfFWTWE Z & (D Check if the detector is properly mounted
AEREERL TTF &Ly, in compliance with the mounting manual.

Q28D P ADFEE. hTo LTV @ For a two-axis counter, connect the signal
BOEHEBOANAFR I 2 A EFEWEOD cord for the axis in question to the con-
FORCEMLTTIV, EFTHT b nector for the normal axis.
EITAE A 2nEETT, AU ML
BnIFhERr—La=y bOHETYT, X If normal counting can be obtained by
—lazy bEENRTEEREKBEL switching, the counter is faulty. Refer to
TFaWw, A 2DBEEERRMAET L the operation manual for the counter.
SRBEVE T, If normal counting cannot be obtained, the

scale unit is faulty. Send it back to the sales
office or agent, or ask them for repair.
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(3)

(4)

(5)

MHEEBER A LIZBEAT - 22N Y
> hbPET B,

OHY 2B EaA—FH»PEL AL~
CEHFEINLTUWELEILEHERLTTFX
(A

@Ry —Na=y b AERfF2=2F7LIZAS
TELCBMFTIFOohTUVS Z & AFRLT
T &y,

QU=FRHr—)La1z=y FOBYTFZH OB
ATUIEWLAE I EFERL TTF I,
@EHBOANI—FHPIEL CEHFHIATL

ZHEINEERLTTF IV,

OO~@%HERE. BELLVIEEEHY >

BADF vy I%5%ITHoTTF I,

=Y RS =L ATLDL NRLALEL

TN,

OARBERERBAEIZZ > TR/FTIF SR TWL B
EIDERLTT IV,

QBfTHIL PEA®BATULE LA LI A%
FEEEL TTF & Wy,

@ =¥YR5r— L RUBTHESE,»rEBEHF I
MMOBMEIBICTEML TR LA E ) H AR
BLTF&EW,

OBTHEBOBEE O HZAKE L KLnh Y
IO EFEERL TTF &L,

OO~@%HERE. BRELLVEAREHY >
BDF vy IE%ITHoTTFEL,

BBEILERICHT L Z2DORRHAEKE (EILT

%,

DOHT > ZDOACEFEI— FHEFE ICHERKHI
TUWBEHAEIHEFEFRL TTF XL,

@b T 2 DFEWMHERICITEDODAT LB D
E)EFETRL TTFAI L,

Q@I T ZADACEREEBNRMD S & 0%
WMLTAHATTFXUL,

@t DR DON. OFFIRIEARIZCRA v b 7 —
JEBAT B Y —FT TV —EFAL
TTFT XLy,

®OH I 2DACEESAlzC(arFH)
AFEAL TF & U, (0. 1uF 600V)

ERRFz v I/EITThH -1 HBHEIr TSN
pisl-S A
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(3) The counter operates intermittently when the

detector is moved

(D Check if the AC cord of the counter is
properly connected to the plug socket.

@ Check if the scale unit is properly mounted
in compliance with the mounting manual.

@ Check if the mounting screws for the linear
scale unit are loosened.

@ Check if the input signal cord of the detec-
tor is properly connected to the counter.
® If the problem cannot be solved with the
above checkings, check the inside of the

counter.

(4) Measurements are not stable

@O Check if the linear scale unit is properly
mounted in compliance with this manual.
@ Check if the mounting screws are loosened.

@ Check if the linear scale and mounting
brackets touch other portions while in
motion.

@ Check if there is excessive play in the slid-
ing faces of the machine.

® If the problem cannot be solved with the
above checkings, check the counter.

(5) Counter reading changes while the machine is

not operating

@ Check the AC cord of the counter if it is
properly connected.
@ Check the counter be grounded.

@ Use the AC lines of the other system.

@ Insert CR networks or surge absorbers in
the -ON/OFF control panels of other
machines.

® Insert a capacitor in the AC lines for the
counter (for example 0.1uF, 600V).

If the problem cannot be solved by the above
actions, contact the sales office or agent in the
area.
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If components or the entire system must be
replaced, take the following steps.

(a) Mount the positioning plate for transporta-
tion between the scale unit frame and
detecting head, and roll tape round them
before packing the linear scale unit.

(b) If the positioning plate is lost, roll tape
firmly round the scale unit case and detect-
ing head.

(c) Use the case in which the scale unit was
delivered when sending it back to the sales
office or agent. If the case is lost, use a
robust box with enough packing chips in it
against damages during transportation.

(d) Attach a sheet on which symptoms are
written in details.



SERVICE NETWORK

MTI CORPORATION
New Jersey Office
18 Essex Road, Paramus, N.J. 07652, U.S.A.
TEL: (201)368-0525 TELEX: 134317 FAX: (201)343-4969
Detroit Office
45001 Five Mile Road, Plymouth, M1 48170, U.S.A.
TEL: (313)459-2810 FAX: (313)459-0455
Chicago Office
2025 Tonne Road, Elk Grove Village, IL 60007, U.S.A.
TEL: (312)956-6370 FAX: (312)956-1190
Dallas Office
2410 Gateway Drive, Irving TX 75062, U.S.A.
TEL: (214)255-7193 FAX: (214)258-0862
Los Angeles Office
16925 East Gale Ave., City of Industry, CA 91745, U.S.A.
TEL: (818)961-9661 FAX: (818)333-8019
MTI ENGINEERING CORPORATION
16935 East Gale Ave., City of Industry, CA. 91745, US.A.
TEL: (818)961-9671 FAX: (818)733-4019
MTI CANADA LTD.
6699 Campobello Road, Mississauga, Ont. LSN 2L7, CANADA
TEL: (416)821-1261 ~3 FAX: (416)821-4968
MITUTOYO DO BRASIL INDUSTRIA E COMERCIO LTDA.
AV. Jodo Carlosda Silva Borges, 1240,
CEP 04726 Santo Amaro P.O. Box 4255 Sdo Paulo, BRASIL
TEL: (011)522-7755 TELEX: 1123768 MTOY BR
FAX: 623-3661
FACTORY
Estrada de Suzano, Ribeirao Pires, 15655-Suzano, S3o Paulo,
P.0. Box 222, CEP 08600, BRASIL
TEL: 476-4212/4544
MITUTOYO MEXICANA S.A. DE C.V.
Walter C. Buchanan No. 236-A San Andres, Atoto Naucalpan
Estado de Mexico C.P. 53500 MEXICO
TEL: 576-87-99 TELEX: 1772007 FAX: 576-80-39
SAMPOH MESSGERATE VERTRIEBSGESELLSCHAFT M.B.H.
4040 Neuss 21, Borsigstr, 8-10, WEST GERMANY
TEL: (02107)102-0 TELEX: 8517702 FAX: (02107)8685
SAMPOH NEDERLAND B.V.
Postbus 550, Landjuweel 35, 3905 PE Veenendaal, NEDERLAND
TEL: 08385-34911 TELEX: 37142 SAMPO NL
FAX: 08385-16568
SAMPOH SCANDINAVIA AB.
Box 712, Stockholmsvigen 26, 194-27, Upplands Viasby, SWEDEN
TEL: (0760)92135 TELEX: 15353 SAMPOH S FAX: (0760)92410
SAMPOH BELGIUM N.V.
Kernenergiestraat 47-49, 2610 Wilrijk, BELGIUM
TEL: (03)8272287 TELEX: 34045 SAMPO B
MITUTOYO FRANCE S.A.R.L.
33, rue Gay Lussac, 95500 GONESSE, FRANCE
TEL: (01)39856433 TELEX: 609238
FAX: (01)39857795
MITUTOYO (U.K.) LTD.
Unit 1, Kingsway, Walworth Industrial Estate, Andover, Hampshire,
SP105LQ, ENGLAND
TEL: (0264)53123 TELEX: 477694 FAX: (0264)54883
MITUTOYO ASIA PACIFIC PTE. LTD.
20, Pasir Panjang Road, #07-01/08 PSA Multi-Storey Complex
Singapore 0511, Republic of Singapore
TEL: 2727422 (4 Lines) TELEX: RS 26875 MTYSIN FAX: 2783062
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MITUTOYO MFG. CO., LTD.
Landic-Mita Bldg., 31-19, Shiba 5-chome,
Minato-ku, Tokyo 108, Japan
Cable: MITUTOYO Tokyo
Telex: 242-2395 FAX: (03)452-8895, 455-7520
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