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CONVENTIONS USED IN THIS MANUAL

Safety Precautions

To ensure that instruments are operated correctly and safely, Mitutoyo manuals use
various safety symbols (Signal Words and Safety Alert Symbols) to identify and warn
against hazards and potential accidents.

The following signs indicate general warnings:

A Indicates an imminently hazardous situation which, if not avoided, will result in serious
injury or death.
DANGER
A Indicates a potentially hazardous situation which, if not avoided, could result in serious
injury or death.
WARNING
A Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury or property damage.
CAUTION

The following signs indicate specific warnings or prohibited actions, or indicate a
mandatory action:

Alerts the user to a specific hazardous situation. The given example means “Caution,
risk of electric shock”.

@ Prohibits a specific action. The given example means “Do not disassemble”.

@ Specifies a required action. The given example means “Ground”.
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CONVENTIONS USED IN THIS MANUAL

Types of Notes

The following types of notes are used in this manual to help the operator obtain reliable
measurement data through correct instrument operation.

IMPORTANT « An important note provides information essential to the completion of a task. You cannot
disregard this note to complete the task.

» An important note is a type of precaution, which if neglected could result in a loss of
data, decreased accuracy or instrument malfunction/failure.

NOTE A note emphasizes or supplements important points of the main text. It also supplies
information about specific situations (e.g., memory limitations, equipment
configurations, or details that apply to specific versions of a program).

TIP  Atipis a type of note that helps the user apply the techniques and procedures described
in the text to his or her specific needs.

It also provides reference information associated with the topic being discussed.

4 N

Mitutoyo assumes no liability to any party for any loss or damage, direct or indirect,
caused by use of this instrument not conforming to this manual.

Information in this document is subject to change without notice.

© 2003 Mitutoyo Corporation. All rights reserved.
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SAFETY PRECAUTIONS

A

WARNING

A

CAUTION

No. 99MBAO040A

Be sure to read this section and obey the following precautions in order to use the counter
safely.

This counter is intended to be used with general measuring instruments, machine tools,
etc. Do not use this counter with control equipment associated with medical
instruments, aerospace equipment, nuclear-energy related equipment or the like that,
due to malfunction or accident, could cause injury or death. Consult with Mitutoyo
before using it in such equipment.

Risk of fire or electric shock. If there is smoke or bad odor coming from the counter, or if
the counter is not operating properly, immediately turn OFF the main power switch on
the rear panel and unplug the power cord, then contact the dealer for repairs.

Risk of fire or electric shock. If the counter is dropped or damaged, turn OFF the main
power switch on the rear panel and unplug the power cord, then contact the dealer.

Risk of fire or electric shock. The user should absolutely not repair or modify the
counter.

If something gets inside the counter, first turn OFF the main power switch on the rear
panel and unplug the power cord, then contact the dealer.

Be sure to use the specified power-supply voltage. Operating the counter on other
voltage than the specified could cause circuit failure, fire or electric shock.

Do not expose the counter to direct sunlight or to excessively hot areas. The
temperature inside the counter could rise, causing fire.

Do not place the counter directly against a wall or the like. The temperature inside the
counter could rise, causing counter failure. Place the counter at least 10 cm from the
wall so that the power cord can be removed easily.

Be sure to ground the counter by connecting to the machine tool with the supplied
ground lead. This prevents the counter from malfunctioning.




WARRANTY

In the event that the Mitutoyo KA Counter should prove defective in workmanship or
material, within one year from the date of original purchase for use, it will be repaired, at
our option, free of charge upon its prepaid return to us.

This warranty shall not apply if the product has been subject to fair wear and tear, abuse
through misuse or improper use/handling/storage/maintenance/service/repair or through
adaptation/modification by the original purchaser or any third party without prior written
consent of Mitutoyo or as a result of damage by an actual disaster or circumstances
beyond the control of Mitutoyo.

To obtain service under this warranty the product must be returned to the nearest Mitutoyo
Service Center. Any postage, insurance, or shipping charges incurred in returning the
product for service are the responsibility of the purchaser.

* This warranty is not transferable and is only valid within the country of the original
purchase.

* You may have additional rights under the laws of country of original purchase that do not
allow the exclusion of implied warranties or the exclusion or limitation of certain
damages. If these laws apply, Mitutoyo’s limitations and exclusions may not apply to
you.
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CONTENTS

CONVENTIONS USED IN THIS MANUAL ..ottt ettt e e e e s s e e e e e e e s snreeeeeeeas i
SAFETY PRECAUTIONS ...ttt iii
BT A N N 2 OO P PR PP PR PRPRPRPRPRPN iv
CON T EN T S ottt et e oottt e e e e e ook et e et e e e e oo R b e et et e e e e a4 s bbb e e et e e e e a4 e nb b b e e ee e e s nn b be e e e e e e e e sannnnrnneeeas \Y
1 INTRODUCTION ..ot e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaans 11
11 L@ 111 11 0T PRSP PR 1-1
1.2 Name and FUNCLION Of EACK PArt .......ooo it e e 1-2
121 LY oY U o OO PP TP U PP TP R PPR TP 1-2
1.2.2 [ 1157 o] = | PRSP 1-4
1.2.3 Name and function of keys for the standard COUNTer............oooiiiiiiiiii e 1-5
1.2.4 Name and function of keys for the [athe COUNTEr ... 1-6
1.25 B D (I oT o LU L ] (=T OO OO PUPR PP 1-8
T 1 U PP PP PP UPPTP P PPPRPI 2-1
2.1 OPENING The PACKAGE ...eiiiiiiiiiteiii et e e e e s s st e e e e e e e s s sabb e e eeeeeesnnsbanees 2-1
2.2 [gIY 2= 11 = 1A o o TP 2-2
2.3 ConNECtiNg t0 the COUNTET ..o e e e e e et e e e e e e sttt e et e e e e s aataeeaeeeeannnennees 2-3
3 BASIC OPERATION ...ttt ettt ettt ettt ettt et ettt este e sttt s s ssssnsbeeeeeeaeeeeeeeeas 3-1
3.1 EXPIANGALOTY NOTES .oiiiiiiiiiiiii e sttt s ettt e e e s e st e et e e e st e st ta et e aaessaaattbeeeaaeesaansttraeeeesansnsnaeeeeeaannns 3-1
3.2 Basic Operations in the Standard COUNTET ........ciiiiiiiiiiiiiee e e e et r e e e e s s nnrraeeeeeannes 3-2
3.2.1 TUINING ON/OFF the POWET c.eiiii ittt e e e e e e e e e e st e e e e e e e s s ssb b e s e e eeassntbaneeaaeeeans 3-2
3.2.2 [Ofe XUl gk T alo Ir=TaYo Mo 1E] o] E-\Y/1 o F PO PRRPPN 3-4
3.23 SWItCHING the COOTAINALE ... ittt et e e e e e e et e e e e e e nnneeeeeaaeeeaannnes 3-5
3.24 AT o L] =] PO PU PR 3-5
3.25 L =TT =] SO S PP 3-5
3.2.6 Saving and recalling a datum point using the scale reference point
(When the AT100 SerieS iS CONMECTEA.) .oiiiiiiiiiiiiiiee ettt e e e e e e e e e e e et e e e e e e e e e aneeeaas 3-8
3.2.7 Setting the machine origin using the AT700 SEIIES ......ccoiicuiiiiii et a e e 3-11
3.28 Datum setting, centering and measuring with the touch signal probe
(Possible only when the AT100 SerieS iS CONNECTEA.) ....ueiiiiiiiiiiiiiiiei e 3-13
3.29 [ VAT To TR 4 g TN o [ o] = 2 REPT R ROT 3-16
3.2.10  Bolt-hole Circle MaChiNiNgG .. .. i e e e e e e e e e e e e s st ae e e s st anreaaeeeaan 3-17
3.211 Lo 4 =T 11 o o Yo PP 3-21
3.2.12  Zero approach MaChiNING . ... o o et ettt e e e e e e e et e e e e e e s e e nnebe e e e s anrreneaaaeeaann 3-24
3.2.13 Changing the Unit Of MEASUIEIMENT .......ciiiiiiiiee e e e e e e e e e e s raaaeaaeeaean 3-25
0 S AN o 1) (o o I 4 Lo Yo = PP ST OPRRT 3-26
3.3 OUtline Of the LAtNe COUNTET ....ciiiiiei ettt ettt ettt e e e et e e s anbe e e enneeeeeanees 3-28
3.3.1 Setting parameters for the 1athe COUNLET ... 3-28
3.3.2 Lathe counter OPeration MOUES ... .uiiiiiiie e e e e e e e e e et e e e e e e e et e e e e e s aannnneeeeeas 3-28
3.33 Configuration Of COOTTINALES ........eiiiiie ittt e et e e e e e e et e e e e e e e e s ateeeaaeeeaannnees 3-29
3.34 Y= o0 (o) g (o Yol Mo i £-1 = AP PPPRRIN 3-29
No. 99MBAO40A \



3.35 (OLo T 14| 1 1 [o Yo [P PRPRPRPPPPRINt 3-31

3.3.6 WA o R oY=y A Yo T o (=YY= 4 (g Yo [ SO SURRTP 3-32
3.3.7 TOOI NUMBEI SWITCR ...ttt e e ettt e e e e e e st e e e e e e e nne e e e aeeeeaannnees 3-32
3.3.8 A/ COOrdINALE SWITCR....oiiiiiiiice e e 3-33
3.39 HAIVING The GISPIAY weriiiieii et e e e e e e e e e e s et e e e e e e e stbaaeeaaeeesasataaeeeas 3-35
3.3.10  Zero approach MaChiNING . oo oo ittt e e e e et e e e e e e s e naae e e e e asannraeeeaaaeeann 3-36
3.3.11 Changing the unit Of MEASUIEMENT.......c.iiiiiiie e e e e et aarae s 3-38
3.3.12 Saving and recalling a datum point using the scale reference point..........cccccocciiieeieeiiniiiieeneenn, 3-38
3.3.13  Setting the machine origin using the ATL100 SEIES .....ccuiiiiiiiiiiiiiiie et e e eeeeeeee e 3-38

4 PARAMETERS ...ttt ettt ettt et ettt ettt ettt ettt st e s tetsbsbebebe e e e e eeeeeeeeeeeees 4-1
4.1 OVEIVIEW OF PArBMELEIS ...ooiiiiiiiiiiiiie ettt et et e e st e s s e e e sene e e e ennneeeennes 4-1
4.2 TYPES OF PAIAMELEIS ...uuiiiiiiiiieeiiitiee e e e e e sttt e e e s e et e e e e e e s s bbb e e e e e e e s saabbbaeeeaeessanastbaneeeeannssanaeeeeeeaanns 4-2
421 Parameters Set fOr @ACKH @XIS ....c.cuiiiiiiiii e 4-2
422 Parameters COMMON 10 All BXES ....cccuiiiiiiiiiii e 4-6
4.2.3 SPECIAI PAFAMELEIS ...ttt oottt e e oo e ettt e e e e e e e at bttt e e e e e e s ntbeeeeeaeaesantbsneeaaeesaannnnnneaeas 4-8
4.2.4 Display resolution when used for the ATL100 SEIIES ....uuuiiiiieiiiiiiiiiii et 4-10
4.3 e T T Lo =T AT =T LA Yo PP UPT TP 4-13
431 Checking the parameter SEIHINGS ......uu i e e e e e et e e e e e eneeeeeeas 4-13
4.3.2 Setting parameters fOr BACh @XIS ....oiiiiiiiiiii i e e 4-14
4.3.3 Setting parameters CoOMmMON t0 All AXES .....occuiiiiiiie e 4-16
434 Parameters for the lathe COUNtEr MOAE ... 4-18
435 INitializing the INTEIrNAl MEMOTY ...uuiiiii e e e e e s e e e e e esatb e e e eaeeeeaas 4-19
4.3.6 Display contents and parameters in the addition Mode..........cccvvviiiiiiiiiiiiiie e 4-20

5 MAINTENANCE ...ttt e e oot e e e e e e s e et e e e e e s e bbb e e e e e e e e e sa e e e e e eeeesannnnrees 5-1
5.1 L I0] o1T=E] aTeTo ] AT oo H OO PPP S TUTPPPPPPR 5-1
5.1.1 EFTON MESS@AUES ..ttt ettt ettt a bt ettt ettt h e bt bt eb e e bt e bt s bt e et n bt s bt eb e st e nbe e bt e nneenne s 5-1
5.1.2 Error messages in the addition MOGe. ... e e e e e 5-1
5.1.3 WIONG KEY OPEIALION .. uutiiiiii e ettt e e e e ettt e e e e e ettt e e e e e s et e et e e e e e e aaebaeeeaeeeaassbbaseeesasssebeesaaeeeennnnes 5-3
5.1.4 B o0 o] 1= 1o L) 4] o o Fo USROS PUPRPRROt 5-3
5.2 Daily Maintenance fOr the COUNTET .....uuiiii e e e e e e s s s e e e e e s ssaraeaeaaeas 5-4
6 SPECIFICATIONS . ... e e s 6-1
6.1 Y F= L O L PRSP TS PP PPPRRPPPPRP 6-1
6.2 [Ofe Yl aT=Toa (o] gS] oX=Tod I Tox= 1110 1= OO P UERP 6-2
8.3 ACCESSONIES eiiiiieiiieee ettt ettt et E e e e e et e e R e e e e e e e n e e e et e e e nn e e e nnnes 6-2
6.3.1 SEANUAIT ACCESSOTIES ...ttt ittt ittt ettt b et bt eae e s et e s e e s e bt e sab e sr e e ean e e s e e eneesanes 6-2
6.3.2 ()01 ATo] g -1 I- Tt od 21T o ] d =T T TSP URUT SRR 6-3
6.4 Precautions for Using the Code OUt UNit...........uuiiiiiiiiiiiiii i 6-3
6.5 Precautions for Using the Linear Scale Adapter and Micrometer Head Adapter ......... 6-3
6.6 (07010} (o] g0 a =T o ToT I8 o I 4 PSSRSO 6-4

SERVICE NETWORK

Vi No. 99MBAO040A



INTRODUCTION

This chapter describes the name and function of each part.

1.1  Outline

The KA Counter shall be connected to the following Mitutoyo linear scales:

Optical scale AT100 series
Electromagnetic induction scale AT700 series

The user is allowed to choose either of the “standard counter” or “lathe counter” modes
through the modification of related parameter.

In addition, it has incorporated various useful functions that can meet various needs at a
machining shop, thus realizing a general-purpose multi-performance counter.

No. 99MBE032A 1-1



1.2 Name and Function of Each Part

The name and function of each part of the KA counter is given below.

On this product the user can switch between the “standard counter” and “lathe counter”
modes through the selection of related parameter. Since each counter has the specific
display method and key functions, refer to the descriptions corresponding to each counter.
For the method of switching the counter model, refer to Section 4.2.2, Parameters
commonly set on all models.

1.2.1 Main unit

1) Front panel

7 3 2
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1 Display: Displays the values for the X-, Y-, and Z-axis, with a 1-digit sign and
7-digit number.

Sub-display: Displays set coordinates and display units.

Zero reset key: Resets the display for each axis to zero.

Ten-key pad: Keys used for entering numerical data.

Function keys: Keys for controlling the normal basic functions.

Display ON/OFF switch: Turns ON/OFF the display on the front panel.

Counting unit display: Displays the set unit of measurement.

N o 0o~ W N
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1. INTRODUCTION
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2) Rear panel

g b~ W N PP
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3 ooFF

AC inlet: Connects to the power cord.

Main switch: Main switch for turning ON/OFF the power.

Linear scale input connectors: Connect the X-, Y-, and Z-axis scale units.

Touch signal probe connector: Connects the touch signal probe.

Ground terminal: Terminal for connecting to the grounding wire for grounding the
main unit.

RS232C code out unit installation: For installing an optional RS232C code out unit.
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1.2.2

1-4

Display

— Miuloyg———

= AddH5

— T

1

1 Data display: Displays a 7-digit number (maximum) and decimal point.
2 Counting unit display: Displays the set unit of measurement.

NOTE This display is only used when “mm” is selected. Nothing is displayed when inch or
1/25.4 is selected.

3 Shows the displayed coordinate number. This can be used to show the operation
mode.

No. 99MBEO032A



1. INTRODUCTION

1.2.3 Name and function of keys for the standard counter

The name and function of the function keys and ten-key are given below.

Symbol and name Function
® |®| ®| Zero-set key | Resets the displayed value of the specified
axis to zero.
x | 1Ir | z | Axis-designation | ¢ Designates the axis to be set.
key « Calls up the previous setting.
 Enables ten-key input.
ﬁ‘::E Cancel key | « Cancels the number being entered.
« Cancels the operation being executed.
* Cancels the error.
LEuAD Load key | Loads the entered values.
D(tc! 9 | Number keys | Used to enter numbers O to 9.
] Decimal-point key | Sets the decimal point.
+ Sign key | Switches the entered number to negative or
Rl positive.
%. ON/OFF switch | Turns ON/OFF the display on the counter.
UNIT Display-unit switch key | Switches the display unit.
— If mm is selected, then the mm display lights
up.
g Zero-approach key | The target value is automatically displayed,
— and sets the function to perform machining
until the displayed value is zeroed.
$_ Bolt-hole circle key (available | If holes are machined along a circumference,
— with 2- and 3-axis counter) this sets the function to automatically display
the target coordinates.
:*"F Pitch machining key | Used to perform a pitch machining.
",fz 1/2 key | Halves the displayed value.

No. 99MBE032A 1'5



Symbol and name

Function

Coordinate switch

Switches the coordinate between 0 and 9.

Datum point set key

L« ]l#]

Sets the function for datum point recall
using a scale reference point.

(Possible only when the AT100 series is
connected.)

Touch signal set key

7]

Sets the function for datum point setting
with the touch signal.

(Possible only when the AT100 series is
connected.)

HOLD Hold key

H

Sets the function to hold the counter display
using the signal from the scale reference
point and touch signal probe.

(Possible only when the AT100 series is
connected.)

1.2.4 Name and function of keys for the lathe counter

The name and function of the function keys and ten-key are given below.

Symbol and name

Function

® |®| ®| Zero-set key | Resets the displayed value of the specified
axis to zero.
x | 1,l|r | z | Axis-designation | « Designates the axis to be set.
key » Calls up the previous setting.
» Enables ten-key input.
ﬁ:E Cancel key | « Cancels the number being entered.
» Cancels the operation being executed.
* Cancels the error.
LoD Load key | Loads the entered values.
0| |tc 9 | Number keys | Used to enter numbers O to 9.
. Decimal-point key | Sets the decimal point.
y Sign key | Switches the entered number to negative or
- positive.

1-6
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1. INTRODUCTION
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Symbol and name

Function

Ve

ON/OFF switch

Turns ON/OFF the display on the counter.

=
=
=5

Display-unit switch key

Switches the display unit.
If mm is selected, then the mm display
lights up.

ki

Zero-approach key

The target value is automatically displayed,
and sets the function to perform machining
until the displayed value is zeroed.

Bolt-hole circle key (available
with 2- and 3-axis counter)

Not used.

Pitch machining key

Not used.

1/2 key

Halves the displayed value.

Tool number switching key

Switches the tool number between 1 and 4.

L[N (@)

Datum point set key

Sets the function for datum point recall
using scale reference point.

(Possible only when the AT100 series is
connected.)

Tool's machining coordinate
switching key

Switches the tool's machining coordinate
over ABS and INC.

HiH

Hold key

Sets the function to hold the counter display
using the signal from the scale reference
point and touch signal probe.

1-7



1.25 3-axis counter

1) Front panel of the main unit
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2) Rear panel of the main unit
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SETUP

This chapter explains the procedures for setting up the KA counter.

2.1 Opening the Package

The package includes the following items.

Description of goods

Quantity

KA counter

1

Power cord (1.8 m)
(2 m only for Australia-oriented specification)

Grounding wire (4 m)

Dust cover

User’'s Manual

Warranty

R lkRr |k |k

NOTE After opening the package, check to make sure that the counter and standard
accessories are all there and that there are no nonconforming parts, and check that

nothing was damaged during shipment.

No. 99MBEOQ032A

2-1



2.2 Installation

Use the M5 screw holes at the bottom of the counter for installing it to the counter stand or
the main unit of the machine tool.

The external dimensions of the counter and the location of the screw holes for installation
are shown in the figure below.

NOTE - There are no special installation fixtures supplied with this counter.

« External dimensions given below apply to 1-, 2-, and 3-axis counters.

280 {10.236)
Unit: mm (inch)

- N F @ —

—@%ﬂm[@
an
afaif =il [x][e 00
FEHEEAEEO) 5 e

e

OB
o = OG0T

167 (6.575)

| | 1 9
— — )
= | 0
=
. 206 (8.110) _ —
1 .y | |
[ m— 2 )
L | Fel B
. S
]
] 5]
= = :_WFI !
Screw (M5)

The fastening torque of screws ranges from 0.0015 to 0.002N ¢ m (0.15 to 0.2kg ¢ m).

NOTE Fastening with a torque exceeding this range may cause the counter case to be
damaged.
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2. SETUP

2.3 Connecting to the Counter

When connecting the power cord and external equipment to this counter, connect the
connectors to the rear panel as shown below. (Below diagram is applied for 2-axis
counter.)

f .

[-21)
! WARMING
EEE [F FLECTRC SHOTE 00 W1 FFECER TONER

BETERE BERATEEG TV GRS BENACE FETROER

[ i1

Seale unil

[ﬁ D'EEJ: Tauch ﬁggl probe

AL Outhat fovlion)

Grounding wirg

— — ASEAZ0C cooa

f——n — —‘E.' v g
7 _l__'d g I__I'III -..l:l unil (opion]

E | Maching hoal

—_

Ground

IMPORTANT When connecting to external equipment, take note of the following items.

» Make sure the main power switch on the rear panel is off.
(This is not the display ON/OFF switch on the front panel.)

* Use the supplied power cord only.

 Connect this counter with the machine tool using the supplied grounding wire to avoid a
risk of electric shock.

» The power-supply line for this counter should be separate from that for the machine tool,
and if possible should be supplied from a dedicated outlet.

» Make sure the cables and external equipment are connected to the counter securely.

« If the Linear Scale is not connected to this counter, the least significant digit may flicker,
but this is not a malfunction.

* Since the scale model (AT100 series or AT700 series) is identified at a timing when the

main switch is turned to ON, always turn the main switch to ON with the desirable scale
being connected.
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BASIC OPERATIONS

This chapter describes the basic operation of the KA counter.

3.1 Explanatory Notes

The explanations of operations in this chapter are organized in such a manner as shown
below. Read this chapter with understanding of the way of explanation. Operation
procedures described in this manual are mainly based on the case of using the 2-axis

counter. Operation procedures unique to 1- or 3-axis counters are described when
necessary.

@ Operation example display

Indicates the key aparalion. Indicales the display. Indicates the oparaling conddions.
e T -~ T2 S,
i I
If thera i no key dizplay, X [ “?. 3 HE l | ]
indicates the display prior | -
to the next key operation. | G mnn H The coordinate number is displayed.
-l
Indicates a lamp OM The auts recall vakes ks displayed.
T : x
i 5 '
v] [x] x|+ 23Y] .
nnn The operating condition is displayed.
Y | u.uuyu
Indicates thad the lamps blinks
Indicates that the lamp once then stays O,
i% Edinking

= x|~ 23418 |

v |
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3.2

3.21

3-2

Basic Operations in the Standard Counter

Turning ON/OFF the power

* Main power switch on the rear panel

C

A

WARKING
i W] i, [ ) ]
FLPER W T PSR VT SR

—— The switch on the rear panel is
the main power switch. It turns
ON/OFF of the main power to
the counter.

 Display ON/OFF switch on the front panel

-

- 1034569 @
723956 @

e () E LRI

AR

This is the switch to ON/OFF
the counter display. The display
will be on/off every time the
switch is pressed. If the main
power switch is on and this
switch is off, only the display
will be off, although the power
is supplied to the counting
circuits and the Linear Scales.

e

h

—=. =
—

NOTE

» For normal operation after the power has been turned on the main power switch on the

rear panel should be left on, and the counter should be turned ON/OFF using the
display ON/OFF switch on the front panel.

« If the display is blinking after the power is turned on using the display ON/OFF switch,
this indicates that the displayed value is of no use. If this happens, cancel the value
using the Cancel key, then reset the machining datum point.

» Always operate the keys only with fingers. If a key is pressed with a sharp tip such as a
screwdriver, it may be damaged.
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3. BASIC OPERATIONS

e \Where AT100 series is connected:
1) Turning the power on

To turn the power on, turn on the main power switch on the rear panel.
If this is the first time since setting up the KA counter, the display will blink.
(This indicates that the displayed value is of no use.)

POWER I‘EPEE
oM | 0 OFF

By pressing the Cancel key, the counter is ready to display a normal count value.

24 1235 |

By referring to “3.2.3 Zero-set”, “3.2.4 Preset’, and “3.2.5 Saving and recalling a
datum point using the scale reference point”, set a machining datum point.

2) Turning the power off

Use the display ON/FF switch on the front panel to turn the power off while remaining
the main power switch on the rear panel on.
By pressing the display ON/OFF switch, the display can be off.

]

3) Turning the power on again

Press the display ON/OFF switch on the front panel.
The display will be on.

A 3.000

NOTE - If there happened an abnormality in the power line, such as a power failure, the next
time the power is turned on using the display ON/OFF switch, the display will blink as
described in 1) above. If this happens, set the reference point for machining again.

* When the display is blinked even if parameter No. 15, described in Chapter 4, has been
set to “Save display”, this indicates that the displayed value is of no use. If this happens,
set the reference point for machining again.

3-3
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1)

2)

3)

Where AT700 series is connected:
Turning the power on

To turn the power on, turn on the main power switch on the rear panel.
At this time, the display indicates the distance from the scale reference point.

Tabla |

Seale unil

|
| F 3 | Detecior head

= .
Dhisplaneed
waliig

Scale reference paint {localed ai the centar of tha scala)

By referring to “3.2.3 Zero-set”, “3.2.4 Preset’, and “3.2.6 Setting the machine origin
with the AT700 series”, set a machining datum point.

Turning the power off

Use the display ON/FF switch on the front panel to turn the power off while remaining
the main power switch on the rear panel on.
By pressing the display ON/OFF switch, the display can be off.

4

Turning the power on again

Press the display ON/OFF switch on the front panel.
The display will be on.

A 3.000

3.2.2 Counting and displaying

This section is for the user who is using the KA counter with a minimum resolution of
0.0005 or 0.0001mm (0.5 or 0.1um).

The user who is using it with a minimum resolution of 0.005 or 0.001mm (5 or 1uym) may
skip this section.

3-4

In order to expand the display range of the KA counter, the counting range in the +
count direction and the - count direction are different.
The counting range when the KA counter is used with the minimum resolution of
0.0005 or 0.0001mm (0.5 or 0.1um) is as follows:

+9999.9999 to -999.999 (approximately +10m to -1m)
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3. BASIC OPERATIONS

3.2.3 Switching the coordinate
Moves from the current Coordinate to the specified coordinate.

. Movss from the current Coordinate 3 to Coordinate 5.
x[__123453] [ 3]

x[ 1239450 e

] x| _5571.789] [ §]

KA counter coordinate

Coordinate No. Function

0 A coordinate system that displays coordinate values from the machine
origin. It does not allow zero-setting and presetting. To use this
function, perform either of “3.2.5 Saving and recalling a datum point
using the scale reference point” or “3.2.6 Setting the machine origin
with the AT700 series”.

1t09 A coordinate system used for performing usual machining operation.

3.24 Zero-set
Resets the display value for each axis to zero.

* Resets the X-axis value to zero.

x| 123.453 |
®) X 0.000 |

* Zero-adjustment cannot be performed at coordinate 0.

3.2.5 Preset

Set an arbitrary value onto the arbitrary axis through the key entry. Preset values can be
saved in memory for each coordinate so that they can be retrieved even after the system
power is reset.

¢ Preset -12.3 for the X-axis.

][] [e] x| - 12.3
= x| - 12.300)

3-5
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IMPORTANT

3-6

Call up the value preset to preset it as is for the X-axis.

[x] x[_ -12.300]
x[ -12.388

Canceling the key input before loading the preset value.

If the Load key has not yet been pressed, it is possible to cancel all of the input
numbers by pressing the Cancel key. After the numbers have been canceled, the
display returns to the value before key input. If the Load key has already been pressed,
use the preset operation again to set the correct value.

Preset data stored in the KA counter is the data input by the most recent preset
operation.

The preset data stored in the KA counter has been saved on the basis of coordinate
systems described later.

If data is preset through operation of the touch signal probe or zero-approach function
(described later), the preset data stored in the KA counter will be changed to those
values.

Do not displace any axis scale during numeric entry. If displaced during entry for
presetting, etc., the scale unit may be damaged due to an overrun.

Even if the counter exceeds the counting range, Error 30 will not be displayed during
numeric entry. The error message will be displayed after numeric entry has been
completed.

Do not displace any axis scale too much while presetting is being performed.
Zero-adjustment cannot be performed at Coordinate 0.
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3. BASIC OPERATIONS

NOTE If the following operations 1 and 2 are repeated at the occurrence of an overflow when
using the AT100 series linear scale, an overflow error (Error30) may occur even if a value
smaller than the maximum preset value shown below is preset.

If presetting a large value and error occurrence are repeated multiple times, the
above-mentioned situation will be encountered due to overflow of offsetting in the
counter. If this is the case, perform offset correction procedure described below for the
axis where Error30 has occurred, then the normal state will be restored.

Exercise care when presetting a large value exceeding the maximum preset value.

» Operation at the occurrence of an overflow
1. Preset a value (larger than the maximum preset value).
2. An error occurs. (E.g. Error20)
3. Repeat steps 1 and 2.

* Maximum preset value

Resolution Maximum preset value
0.01/0.05 mm +500000.00 (500 m)
0.001/0.005 inch +200000.00 inch
0.001/0.005 mm +50000.000 (50 m)
0.0001/0.0005 inch +2000.0000 inch
0.0001/0.0005 mm +5000.0000 (5 m)
0.00001/0.00005 inch +200.00000 inch

» Overflow correction procedure
a. Press the [ V], [SET], [X] (or [Y] or [Z]), [0], and [LOAD] keys in this order.
b. Move the linear scale to pass through the origin mark.

For the user who is using the KA counter with a minimum resolution of 0.0005 or
0.0001mm.

When data to be preset is smaller than or equal to 1m, the display method of the most
significant digit and the sign differ from the normal preset. It alternately displays the sign
and the most significant digit as shown in the figure below.

_ 51595155155

1 Alternately displays a cursor and a numeric.

59/95/55[95

3-7
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3.2.6 Saving and recalling a datum point using the scale reference point
(when the AT100 series is connected.)

Where the AT700 series is connected, refer to “3.2.6 Setting the machine origin with the
AT700 series”.

1) Saving the scale reference point

This operation saves the dimension between an appropriate reference point of the
Linear Scale and the datum point of the workpiece being machined, in the KA counter
as “origin data”. When the scale reference point is detected, the display is held for two
seconds, and this value is saved in the counter as “origin data”. The saved origin data
is not lost when the power is turned off, so it is possible to easily recall the machining
datum point on the workpiece being machined using the scale reference point recall
operation described in 2).

NOTE Immediately after the power has been turned on, if the scale reference point recall
operation is performed at the beginning of work, as described in 2) below, it is not
necessary to perform this datum point recall operation.

» Saving the machining datum point in the X-axis direction using the scale reference
point.

Step 1 Use the keys so that the displayed value can be held when the scale reference

point is detected.

Thi scale reference point selup opemtion stars
> x[ 12380

The ralensncs point "HOLD" oparalion stans.
x| 12.300)

Spacify the X-axis

] x| 12.300]

Step 2 Move the machine table in the direction of detecting the scale reference point.
When the scale reference point is detected, the displayed value is held, and a
buzzer sounds for two seconds. This display value (L) at this time is the
dimension to the scale reference point from the machining datum point, and is
automatically saved in the KA counter as “origin data”.

o uzes x[ - 17905

=

Warkpieos

TTTTT'
[&]

-

L=17.004
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IMPORTANT

IMPORTANT

No. 99MBEOQ032A

After the buzzer sounds off, the counter automatically returns to normal counting.

X !17.905]

* When detecting the scale reference point move the worktable at a traveling speed of
50mm/s or less. If the worktable is moved faster than 50mm/s, the measuring error will
increase.

* When saving the scale reference point, be sure to remember the following two points. In
order to recall the machining datum point, the same scale reference point that was
saved must be used.

1. Which coordinate system, ABS or INC, was used?
2. The position of the machine table for both the X- and Y-axis when the buzzer
sounded.

« After saving the scale reference point, if an operation is performed which translates the
origin of the coordinate system such as zero-set or preset, the origin data is also
automatically offset corresponding to the translation.

» Perform scale reference point save and recall operation for the X- and Y-axis separately.

* Do not displace any axis scale during numeric entry. If displaced during entry for
presetting, etc., the scale unit may be damaged due to an overrun.

» Even if the counter exceeds the counting range, Error 30 will not be displayed during
numeric entry. The error message will be displayed after numeric entry has been
completed.

» Do not displace any axis scale too much while presetting is being performed.

2) Recalling the scale reference point

With this operation, the machining datum point at the time the power was turned off is
recalled from the origin data saved in the KA counter.

» This operation should be performed for the coordinate (1 to 9) for which the scale
reference point was saved. If scale reference point recall operation is performed for one
coordinate, the machining datum point for the remaining coordinates will also be
recalled automatically.

» The scale reference point should be recalled at the beginning of work just after the
power has been turned on.

* Recalling the machining datum point from the scale reference point in X-axis direction.

Step 1 Call up the saved origin data, and after detecting the scale reference point,
perform the key operation to start counting.

The scale referance paint recalling cperafion staris

v] X 9875]
Spacity thie X-pxis and call up the origin daia
[x] X 17.905 |

Emier the arigin data

x 17.905 |
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TIP If the axis was specified in the scale reference point recall operation, the saved origin
data will be called up, however it is possible to key in a different value using the ten-key
pad.

Step 2 Move the machine table and detect the same scale reference point that was
saved by the scale reference point save operation. At the instant the reference
point is detected, the KA counter starts counting. The machining datum point is
recalled.

IMPORTANT  The scale reference point is set at 50mm intervals along the Linear Scale, so find the
scale reference point that was saved by the save operation.

\L_J Buzrer

e x| 17.905] -

- | Workpiacs |
Whan tha scale referenca point is detected,

T T T ' ' | the counter staris counting at 17.905,

NOTE If datum setting and machining is performed without having recalled the scale reference
point prior to work, and if it is necessary that the machining datum point be saved for
future work, save the scale reference point as described in 1) above, then turn off the
display ON/OFF switch.

*  About the machine origin (Coordinate 0 is used.)

The user is allowed to set specifically for each machine a reference point (machine
origin) that will not be affected by the normal operation including zero-point setting.

(1) Setting the machine origin data

Obtain the machine origin data (offset value) with the following procedure, then set
it to Parameter 33.

1. On Coordinate 1, zero-set at the position of the machine origin.

2. Perform the scale origin memorizing operation.

3. If the axis designation key is pressed following the E] having been pressed
in 2) Recalling the scale reference point, the origin data (offset value) will be
displayed.

Take a note of this value and set it to Parameter 33.
For the setting method refer to Chapter 4, Parameters.

(2) Recalling the machine origin

On Coordinate 0, perform the above described “2) Recalling the scale reference
point”.

3-10
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3.2.7 Setting the machine origin using the AT700 series

With the AT700 series if the machine origin is once determined, that reference point
cannot only be maintained through the subsequent normal operations such as zero setting,
etc., but also be protected from being lost even when the power is off.

Use the following procedure to set the machine origin offset value to Parameter 33.
(1) Make sure that Parameter 33 is 0.000.
1. While pressing the key turn the main switch on the rear panel to ON.
POWER

e+ o 2| o oFF

2. Make sure that the display looks like the following.

x i

v |

Z

3. Enter Parameter 33.

(&][3](3 ][]

4. Make sure that the display shows 0.000, then turn the main switch on the rear panel

to OFF.
- nnnn |
u-uuu
¥ nnnn]
L L
mnnnn
z u-uuyg |
PO'WER
ON | ([ o]| O OFF

(2) Measure the machine origin offset value.
1. Turn on the counter power and display Coordinate 0.

POWER
oM | |[[2] O oFF

£
@9 2]
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2. Feed the table to align with the machine origin.

| .‘. Table

" Seald unil
L]

= Maching arigin affsel

Machira orign Scale referance point {located &l the cantar of tha scalka wnit)

3. Record the displayed value.

x| 123455
v| -554.32 /]

(3) Enter the machine origin offset value.
1. Turn off the power.

POWER

ON | ||-D{:IFF

2. Substitute the machine origin offset value in Parameter 33.

POWER

ﬁ +nh.||-;::u|.1.-
[&][3][3]fe]

In this substitution, note that the sign of the value recorded in above 3. of (2) must
be reversed.

NEAEREDREE
v]  [e){s] (&) (s (2] (0] [

#*,
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3.2.8 Datum setting, centering and measuring with the touch signal probe
(Possible only when the AT100 series is connected.)

1) Datum setting with the touch signal probe

The KA counter can be connected to a touch signal probe (optional), and it is possible
to set the datum point for a workpiece.

»  Setting up the datum point in the X-axis direction of the workpiece.

Step 1 Preset the radius of the ball tip of the touch signal probe in the X-axis of the
counter as shown below. With this setup, when the touch signal probe comes in
contact with the surface of the workpiece, the counter starts counting from the
value of the radius of the ball tip.

In the following explanation, the probe ball tip diameter is set to $10mm and the
center of the ball is on the minus count side of the datum surface to be
determined. Because of this a minus sign is given to the preset value.

IMPORTANT  For datum setting with the touch signal probe, the radius of the ball tip must be preset in
the counter for offsetting. The sign (+/-) for this offset value depends on the count
direction in which the machine moves.

Entars tha function for datum poink
satling with the iouch signal probe

n  x[ 18345
Tha prasel dala i callad up

x] x[_ 12.388
Entar tha ball radius valoa,

) (s]f=] x[- -5.08080

Step 2 Bring the touch signal probe into contact with the reference surface of the
workpiece. This will set the datum point for machining.
A buzzer will sound when the probe is brought into contact with the workpiece,
and counting will start.

x| -5.000

2) Centering with the touch signal probe

It is possible to perform centering of the workpiece with a touch signal probe (optional)
connected to the counter.

3-13
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» Determine the center in the X-axis direction of the workpiece

Step 1

Step 2

Set up using keys so that the counter starts counting from zero in the X-axis at
the time the touch signal probe comes into contact with the reference surface of
the workpiece. (For centering, it is not necessary to correct for the radius of the
probe ball tip.)

+ COUMt Qerachon
-

Praset zero for the X-axis.

Gx][o)[= x[. 0.008)

have 1ha machine fable and bring the praba
in conkact with the workpiace

i
X uuy

When the probe s in contact with the workpiece,
& buzzer will sound and courding slas

After setting us a function of holding the display move the touch signal probe to
the opposite end, and bring it into contact. The displayed value at this time is the
dimension of the workpiece, including the ball tip diameter of the probe. If this
value is halved, the center point of the measured dimension is displayed.

i Buzzer
Buzzer —
b= Wiorkpince ontact
e s
= 40,000

Erter the Hold mode using keys

b F[x] x[- 12.345]

Bring the tawch signal prabss in cortact with the atber
surfaca 1o debarming the dimansons of the workplecs

x| 45.008

To dedermine tha coardinales of 1ha cenbar poirt,
prass the 102 key during contac

x[. 20.000
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IMPORTANT

IMPORTANT

No. 99MBEOQ032A

Step 3 With the Cancel key, release the Hold mode of the display, and move the
machine table so the counter reads zero. Centering is now complete.

] X| ca.a0d
1 Kaving 1ha table

e
X| Uy

* Leave an interval of at least one second from the time the touch signal probe comes in
contact with the workpiece until the next contact. If the interval is less than one second,
it may be impossible for the counter to detect the measurement point.

* Do not displace any axis scale during numeric entry. If displaced during entry for
presetting, etc., the scale unit may be damaged due to an overrun.

» Even if the counter exceeds the counting range, Error 30 will not be displayed during
numeric entry. The error message will be displayed after numeric entry has been
completed.

» Do not displace any axis scale too much while presetting is being performed.

3) Measuring with the touch signal probe

The KA counter can be connected to a touch signal probe (optional) and can measure
the dimensions of the workpiece.

The display value is held while the touch signal probe is in contact with the workpiece.
This operation can be performed repeatedly until quitting the touch signal probe
measurement function. Press the Cancel key to quit.

* Measuring the dimensions of the workpiece in the X-axis direction

Step 1 In order to subtract the diameter of the ball tip of the touch signal probe from the
measured value, perform key operation to start counting from that value.
In the example below, the diameter of the ball tip of the touch signal probe is
taken to be 10mm.

) (x] (][0 )] x| - - 18.088]

The touch signal probe comes in contact with both ends of the workpiece, so preset the
KA counter to correct for the diameter of the probe ball tip. The sign of the corrected
value should be negative when measuring the outside diameter, and positive when
measuring the inside diameter.

Step 2 Bring the touch signal probe in contact with reference surface of the workpiece.
A buzzer sounds during contact, and when it is removed counting starts.

+ CoUnt deracton
-

{  Buzzer
| [ = «(_- 10.000]
Workpéece

3-15



Step 3

Step 4

Step 5

Before the touch signal probe is in contact with the measured surface on the
other side, set up the Hold mode using the key.

i) =4 [x] x[.  12.300

Bring the touch signal probe in contact with the opposite end. The held display
value is the dimension of the workpiece.

1 I|I I|r Buzzer

b
Workpieca M Contact x| . gpnnc |
:-|- -
bOE2.005
Quit the touch signal probe measurement function.

#.] x| 52.345

Buzzar

IMPORTANT + When measuring with the touch signal probe move the worktable at a traveling speed of
50mm/s or less. If the worktable is moved faster than 50mm/s, the measuring error will
increase.

3.2.9

3-16

* Leave an interval of at least one second from the time the touch signal probe comes in
contact with the workpiece until the next contact. If the interval is less than one second,
it may be impossible for the counter to detect the measurement point.

* Do not displace any axis scale during numeric entry. If displaced during entry for
presetting, etc., the scale unit may be damaged due to an overrun.

» Even if the counter exceeds the counting range, Error 30 will not be displayed during
numeric entry. The error message will be displayed after numeric entry has been
completed.

» Do not displace any axis scale too much while presetting is being performed.

Halving the display

The KA counter is capable of halving the display value or preset value and displaying the
halved value.

1) Halve the display value for the X-axis.

+  Halve the currently displayed value, 123.000.

A x  123.000
x] x 51500
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2) Halve the preset value for the X-axis.

» Halve the preset value, 469.000.

x| X 2. 300
a][s][2] x _ 49589

i, x _ £2349.540
= x 2349500

IMPORTANT ¢ The value displayed at the time of the axis designation during the preset operation is the
previous preset data.

* The data entered with this operation is saved in the counter as preset data.

3.2.10 Bolt-hole circle machining

This function is available exclusively with both 2- and 3-axis counters. (In case of using
3-axis counter, this function is available with X- and Y-axis settings.)

The bolt-hole circle machining function is used to perform bolt-hole circle machining.

By setting the center position, diameter, number of divisions and offset angle of the circle,
the bolt-hole circle machining function calculates the positions around the circumference
for boring holes, and displays the target coordinate value for each machining point.

When boring a hole, displace the machine table to the position so the display becomes
zero. The position of the tip of the cutting tool at the time of data setting is taken as the
center for the circle to be calculated. The position for boring the first hole is the point offset
by the offset angle (Ang) in the positive direction of the X-axis (see the figure below), and
the location of the holes to be bored successively at equal interval is determined along the
circumference of the circle having the diameter (d) and divided by the number of divisions

(n).
Machine direction
/ﬁ/ @\ .\I Crsat angls (Ang)
\\ /Dlamelern:l'-

Posltion of the tip of the cutting tool
W — at dafa sefiing
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The input range for the setting items are as follows:

Setting item Input range
Diameter + 9999.999mm or + 999.9999”
Number of divisions 2 to 360 divisions
Offset angle 0 to 359.9 degrees (unit: 0.1 degree)

IMPORTANT +« When using the bolt-hole circle machining function, the resolution for the X- and Y-axis

should be the same.

« If an error occurs in the KA counter, press the Cancel key to quit the bolt-hole circle
mode.

« After the bolt-hole circle machining is complete, the coordinate system returns to that of
the mode prior to the bolt-hole circle mode.

* Do not displace any axis scale during numeric entry. If displaced during entry for
presetting, etc., the scale unit may be damaged by an overrun.

» Even if the counter exceeds the counting range, Error 30 will not be displayed during
numeric entry. The error message will be displayed after numeric entry has been
completed.

» Do not displace any axis scale too much while numeric entry is being performed.

* When in inch mode, due to the setting of the counter, there may be cases where the
input range shall be + 99.99999”.

*  Performing the bolt-hole circle machining

Step 1 Position the tip of the drill at the center of the circle on the workpiece.

Step 2 Press the bolt-hole circle key. The diameter and the number of divisions are
recalled on the X-axis and Y-axis, respectively (already input values).

BAulo-recaled value
x[d 50080
Y |n 5'|

Step 3  While the “d” at the left end of the display is blinking, enter the diameter using the
ten-key and press the Load key. If using an auto-recalled value, only press the

Load key.
1[e][= x[d 100.080

rn
u.
"’|r| &

Aunc-recalled valie

3-18 No. 99MBEO32A



3. BASIC OPERATIONS

No. 99MBEOQ032A

Step4 While the “n” at the left end of the display is blinking, enter the number of
divisions using the ten-key and press the Load key. If an auto-recalled value is
used, only press the Load key. The KA counter display becomes ready for input
of the offset angle.

(4] x|d 100.08

Yin

Auo-recallsd vakus

=

£3-

X Hnﬂ 5.

Step 5 While the “Ang” at the left end of the display is blinking, enter the offset angle
using the ten-key and press the Load key. If an auto-recalled value is used, only
press the Load key. After this value is entered, the setting complete code (000)
followed by the number of divisions is displayed for two seconds.

1] (0] x[@ag 0.0

000 mmans that tha seflings are complete, and 004 indicaies
e numbar of dvigions. (Deplayed for 2 saconds. )

e x| 000-009

Y|
I Afler 2 secands
nn
X | Uy

Y | 4.404a0

Step 6 Press the Load key and call up the first target value, and execute the bolt-hole
circle machining at the specified location.

x| 001404

Y

l Aftar 1 second

x  -49.240
Y| -8.680
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Step 7  After the hole has been made, press the Load key and call up the target value for
the next hole, then move the machine table and drill the next hole. Each time the
Load key is pressed, the target value is updated, so repeat the same procedure.

TLhEN LI
oap X oo2-og

|
d

I Aftar 1 sacond
x| B&B2
[ -49.248

Step 8 After machining the holes according to the set number of divisions, the counter
returns to the display of the target value of the first hole.
If machining is complete, or to abort machining, press the Cancel key and quit
the bolt-hole circle machining function.

x| 001-004
]
A X nnnn
_ d.uuuy
v | nnnn
u.uuu

NOTE - The input settings are not lost even when the power is turned off. Those setting data is
called up automatically (auto recall) and can be used if desired.
» When the bolt-hole circle machining function ends, the coordinate system used before
the start of the function is returned.
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3.2.11
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Pitch machining

This is the mode in which a certain interval between two points on the X-Y plane can be
machined at even spaces.

For this pitch machining the errors produced from positioning the table can be
automatically corrected.

Setup items and their ranges are shown below:

Setup item Input range
X-axis start point 1+ 9999.999 mm
Y-axis start point 1+ 9999.999 mm
X-axis end point 1+ 9999.999 mm
Y-axis end point + 9999.999 mm

Number of divisions 999

Start point (x, y)

(0.0}

The tip position f a cutting tool .
when this mode was sel, End point (x, y)

*  Operate with the following procedures.

Step 1 Press the Pitch Machining key.

Step 2 Enter the X coordinate of the start point.

Blinking of the X-axis cursor shows its time to enter the X coordinate of the end
point.

nnnn | '
X | U.uuy =18

Y 0.o0oo|
(2 ][0 ][] x| 200

]
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Step 3 Enter the Y coordinate of the start point.

)i+  x[_ 20.0080)

frn
¥ = NTRTRT]

Step 4 Enter the X coordinate of the end point.
Use the auto-recall value without modifying it.

= X | 0.0
0.0

Y |

Step 5 Enter the Y coordinate of the end point.
Use the auto-recall value without modifying it.

= X | 0.0
0.0

Y| -

Step 6 Enter the number of divisions.

x| n 2|
¥ |
[1][0 ][] x| n '

The maximum number of divisions is 999.

Step 7 Perform the machining.
000 implies the completion of setting, while 010 shows implies the number of

divisions.
x| 000-010) | P
v J

In two seconds the display will change to the following, showing that the pitch
machining is ready.

Now it is ready to perform the pitch machining.

Recall the first target point.
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Step 8

0 i
v -10.000
Feed the table so that the display shows 0.000.
[ googl [P
[ 0018

Even when a machining error is produced, it will never be accumulated because
the error correction to the next target is automatically undertaken.

Continue the machining while recalling the target values successively by
pressing the LOAD key.

If the set numbers of the pitch machining is completed, the counter returns to the
display of the first target value.

If the machining is complete, or to abort machining, press the Cancel key and
quit the pitch machining function.

NOTE -« The entered setup item data will not be lost even after the power is off. Each piece of
data can be saved in memory as the independent setup data for each coordinate. At the
next input of the setup data they will be automatically recalled (auto-recall).

* When the pitch machining function is terminated, the table will be restored to the
coordinate existed before the pitch machining function began.

+ Pitch machining data will be saved in memory for each coordinate.

No. 99MBEOQ032A
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3-24

Zero approach machining

If this function is used in the drilling process, the given pitch of the hole is entered in the
counter and the target value from the current position to the hole is automatically displayed.
The machine table is fed until the displayed value becomes zero, and the hole is drilled. By
repeating this procedure, holes can be drilled efficiently.

NOTE Errors involved in positioning the machine table are automatically corrected for the
target value of the next hole.

An example of drilling

Cratum painl

il il o

*  Drilling the above holes using zero approach

Step 1 Press the Zero-approach key.

x|  38.395] 2R

Step 2 Feed the machine table to the datum point, and set the counter display to zero.

(® q 0.000] 2 A

Step 3 Enter the distance (10mm) for the first drilling point.

Auto-recall valus

[x] x|~ 12.345
[1][0] X 10,
o] x| - 10.000 '

i | |5
=0 (20

(LW
=0

Step 4 Feed the machine table to the machining position, where the counter displays
-0.010mm, and drill a hole.

x| -0.0 10| e
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Step 5 Enter 12mm, the distance to the next machining point.
The KA counter corrects the previous positioning error, -0.010mm and displays
the actual distance the machine needs to move to reach the next machining
point.

[x](x][z] x- 12 ] i
] x__-12.018] |[2R]
Step 6 To quit the zero-approach machining function, press the Cancel key.

) [ 50395

IMPORTANT -« Do not displace any axis scale during numeric entry. If displaced during entry for
presetting, etc., the scale unit may be damaged due to an overrun.

» Even if the counter exceeds the counting range, Error 30 will not be displayed during
numeric entry. The error message will be displayed after numeric entry has been
completed.

» Do not displace any axis scale too much while numeric entry is being performed.

NOTE - It is possible to zero-set the counter during the zero-approach mode. However, if the
counter is zero-set, the accumulated error up to that point cannot be corrected.

 If the zero-approach mode is canceled, the display restores the state in which
zero-approach was selected.

* When the zero-approach mode is entered, the counter value remains unchanged.

» The zero-approach data can be set for each coordinate, however, note that it is shared
also as the preset data.

3.2.13 Changing the unit of measurement

It is possible to switch the unit of measurement between mm and inch (1/25.4).

NOTE The indicator “mm” on the front panel turns on if mm is selected. The indicator turns off if
inch (1/25.4) is selected.

* Changing the unit of measurement

NOTE When the display ON/OFF switch is turned on, the unit set when the switch was turned
off is selected.

For the accuracy of conversion between mm and inch counts, refer to the table in page
4-5,
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x| 25488 ..
Y 50.888] ..
[o] X 1.000
¥ 2.0000
[o] x| 25488 .

' A ann
¥ | S0.800) .

3.2.14 Addition mode

This function applies only to the 3-axis counter.

By setting parameter 43, the KA counter will display the summed value of the Y- and
Z-axis display values on the Y-axis display. (For information about parameter setup, refer
to the appropriate parameter section.)

An example of using the addition mode
This mode is used if the feed table consists of two stages.

Pl

¥
Warkpleon

Tool posi slide

Toal post .

Base cross slide

If the addition mode has been set, “0” is displayed in the position of the most significant
digit of the Z-axis display. Other digits on the Z-axis display are unlit.

X RHHH
¥ 0000
Z |p
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- Restrictions when the addition mode is set -
Origin and touch signal setup operations
If the addition mode is selected, the touch signal SET/HOLD and origin SET/HOLD
functions on the Y- and Z-axis cannot be used.
Example No. 1
v
[Y] The buzzer sounds twice.
Example No. 2

[TSP]
[HOLD]
[Z] The buzzer sounds twice.

The X-axis touch signal HOLD function can be used.

Presetting

* The presetting operation for only the Z-axis cannot be performed. The buzzer sounds
twice if the Z-axis designation key is pressed.

+ If the Y-axis presetting operation is performed, a preset value will be stored for the
Y-axis where the summed value (Y + Z) is displayed.

Zero-setting

* The zero-setting operation for the Z-axis cannot be performed. The buzzer sounds
twice if the Z-axis zero-set key is pressed.

« If the Y-axis zero-setting operation is performed, the summed value (Y + Z) displayed
on the Y-axis display will be zero-set.

Zero approach machining

» Zero approach data cannot be set for the Z-axis.

» |f Y-axis zero approach data is entered, zero approach calculation will be performed
for the Y-axis where the summed value (Y + Z) is displayed.

Bolt-hole circle machining

» The bolt-hole circle machining function cannot be used in the addition mode. The
buzzer sounds twice if the Bolt-hole circle key is pressed.

Display-halving (1/2) function

« The display-halving (1/2) function cannot be performed for the Z-axis.
+ If the Y-axis display-halving (1/2) operation is performed, display-halving calculation
will be performed for the Y-axis where the summed value (Y + Z) is displayed.
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3.3 Outline of the Lathe Counter

3.3.1 Setting parameters for the lathe counter

When this counter is used as the lathe counter, it is required to modify the initial values of
parameters. For detail refer to “4.3.4 Setting parameters for the lathe counter”.

Also for the method of turning on and off the power, refer to “3.2.1 Turning ON/OFF the
power”.

3.3.2 Lathe counter operation modes

The lathe counter operation modes in the KA counter are as illustrated below.

i )
i Powar OFF _,L -
L e Turm o Bheo mein swibch whibs Folding

T, =
e ckramiha by,
T

—
'\-\_\_\__
'\-\_\_\__
— 5 ParaeTeie
g en o

Prass Ay Press |gf | oy

-
3: Counl mode

Progs Pracs @ i
- P
|E| kary & Tam Approach ey
e kiry

=, T
[ E: g call |[? Origin EICrRga
-

Turn & fha 4: Display OFF
main swiich | I

S

2 Tool rumisss
awilching

-

-

Prass

[- 10: Tool otsatting ]
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« Explanation of each operation mode is as mentioned below.

No. Item Description

0 Power OFF The main power is turned off.

3 Count mode Counter basic mode in which machining operation is
performed.

4 Display OFF mode Entered from the count mode with the [ON/OFF] key.
Counting is still performed.

5 Parameter mode Parameters are input in this mode.

6 Origin recall Recalls the scale origin.

7 Origin storage Stores the scale origin.

8 Zero approach mode By inputting a desired size, zero approach
machining that is to perform machining to approach
the display value to zero is performed. The zero
approach buzzer is available.

9 Tool number switching Switches to the number of the tool to be used.

10 Tool offsetting A compensation value for a tool length is set in this mode.

IMPORTANT  Before proceeding to the machining in 3: Count mode, it is necessary to perform 10:

3.3.3

3.34

No. 99MBEOQ032A

Tool offsetting.

Configuration of coordinates

Coordinates of the KA counter have the following configuration:

1 2 3 4
ABS o o o o
INC o e} e} e}

Setup for tool offset

The KA counter is provided with the function for compensating the difference in each tool
length and displaying always the center of a workpiece (ABS coordinate) or the depth of
cut (INC coordinate) with respect to the tool tip. To use this function, the counter needs to
store the lengths of each tool to be used. The setting up of these lengths in the counter is
called tool-offset setup. The tool offset is set in the too offset setup mode.

This section explains the procedure for setting tool offset values.

The following figure shows a state in which some tools are set on a lathe.

Four tools are attached to the tool post and each tool is assigned a tool number as shown
in the figure.

Trial machining is performed using the tools sequentially, the dimensions of a workpiece
are measured with a caliper or a micrometer, and then those values are entered in the
counter.
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Wiarkpisoe

f Calipar (or mcromesar]

l\\-,,__ Taod numbar 1

Teal numbar 2

O
[

Toaol number 4

Tl nurnbsar 3

Step 1 Check that the counter is set to the ABS coordinate in the count mode. If it is not
set to the ABS coordinate, press the @ key to switch to the ABS coordinate.
After confirming the display, press the |¢'- | key twice.

x 12345 | .

(Press twice)

-

“t” on the sub-display blinks to indicate that the counter is in the tool offset setup
mode.

x| 12345 [E.1]

NOTE If the current coordinate is the ABS coordinate, the decimal point in the sub-display is
illuminating.
For more information about the ABS coordinate, refer to “3.3.8 A/l coordinate switch”.

Step 2 To change the tool number, press a numeric key corresponding to the tool
number assigned to the tool used. Specify the tool number 1 by pressing the 1
key. The tool number 1 will be displayed.

[1] x| 12345 | L.
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Step 3 Perform trial machining using the tool number 1. After moving the tool aside,
measure the diameter of a workpiece with a caliper or a micrometer, then preset
the measured value. Here, set 50.000 as the measured value. This completes
the tool offset of tool number 1.

[x](s][0]f==] x| 50000]

Step 4 Switch the offset tool number to 2.
Press the 2 key to select tool number 2. Tool number 2 will be displayed.

a x| 5385 £2

Step 5 Perform trial machining using the tool number 2. After moving the tool aside,
measure the diameter of the workpiece with the caliper or the micrometer, then
preset the measured value. Here, set 45.263 as the measured value.

%&IEBEK: 45.263] &2

e
-

Step 6 From this point, repeat the tool presetting procedure for the necessary tools.

Press the |¢- | key or the Cancel key to quit the tool offset mode.

NOTE If a tool wears from machining, the counter display may deviate. If this is the case, set
up the tool offset again only for the worn tool.
If tool offset setup has been completed, the counter will display correct values.

3.35 Count mode

After the tool offset value is set or the coordinate is restored, the KA counter does display
the correct values. This allows you to perform the machining easily.

Before commencing your machining note the following points for improving the efficiency
of operation.

NOTE -« There are two coordinate displays; ABS coordinate and INC coordinate. The ABS
coordinate shows the diameter of a workpiece using the center of the workpiece as the
reference point. The reference point of the INC coordinate can be optionally translated.
In general, the INC coordinate is used to display the cutting depth based on the result of
zero-setting on the workpiece surface.

* Choose the tool number that corresponds to the actually used tool. Machining with a
wrong tool number will result in an inaccurate machining.
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3.3.6 Zero-setting/Presetting

The KA counter appends convenient capabilities to the zero-set and preset functions to
facilitate lathe-machining operation.

Olid coordinate raference Zero-setting or presetting in the KA counter is
Mures coandinate reberencs performed not only for the currently displayed
————— value, but also for the display values of other

%

Courer digplay | _Tool No 0 tools. Each reference point is parallel
of cikd tood Mo, 0 o
= translated. If the tool No. 1 tip is on the

d " Countar display - workpiece surface as shown in the figure, the
#ff

’“'E.?G"E.;T?}.hf ot newinal a1 Leference point of tool No. 1 is translated to
=[N the workpiece surface and the counter
N\ TeolNo.1 display becomes 0.000 when zero-setting is

fﬁ:ﬂﬁrgﬂﬁg -:;mmm»ag:y;::_:::m;m . performed. At the same time the reference

Toot o1 0.000 = I-,|”H_ al Piaw L-.w::ﬁliiuyz points of other tools are also translated to this
T position.

Tool No. 2 Since the reference points of all tools are

A calculated into the same point, the operator

e
-
-

Zero-sel Tool No. 1 .l this position can concentrate on machining without being

aware of the tool length difference.

TIP  If zero-setting and presetting are repeated some times for all tools after setting the
X-axis resolution to 0.002mm, the display values may be indicated as if they had a
dispersion of 0.002mm (actual length: 0.001mm). This is because the counter counts as
precisely as possible and rounds off the display value. The counter will operate properly
since it is not a malfunction.

3.3.7 Tool number switch
The tool number can be changed from 1 to 2 by observing the following procedure.

& x[ 123956| [

S —

2] v| 234518 2
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3.3.8 A/l coordinate system switch

The KA counter has two kinds of coordinate systems: Absolute (ABS) coordinate system,
and Incremental (INC) coordinate system.

» Change the coordinate system currently used.
The coordinate system changes in the following order:
ABS coordinate system —> INC coordinate system —> ABS coordinate system

x| £234.587 [
Y 1£3.456
z| 543210

3] x| 455239 !
v__B8B.888
z| 531218

1] x| 234557 T
v|[ 123455
z| 543210

lllumination of the dot (.) in the sub-display shows they are ABS coordinates.
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NOTE 1. Features of ABS and INC coordinates on the X-axis
* The reference point in the ABS coordinate is designated as the center of a
workpiece. Therefore, the display value in the ABS coordinate indicates the diameter

of the workpiece.

* In the INC coordinate zero-setting and presetting can be performed at an arbitrary
position. For example, this function allows the real-time depth of cut to be displayed

by zero-setting on a workpiece surface.

Coordinate features

Reference point of Zero-setting/presetting Display
coordinate (0 point) content
ABS coordinate | Center of a workpiece Disabled Diameter
INC coordinate | Arbitrary position on a | Enabled Depth of cut
workpiece

Appropriate use of two coordinates

+ ABS poordinate
Liiamabar display

= -

("
\

+ INC coordinate
Cartting depth display

-

2. Features of ABS and INC coordinates on the Y- and Z-axis
Although there is no functional difference between the ABS and INC coordinates on
each axis, it is recommended to use the coordinate separately as shown in the figure

below.

* ABS cocrdinans

v INC coordinats

&0 40

- Lot & . o

-
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3.3.9 Halving the display

The KA counter is capable of halving the display value or preset value and displaying the

halved value.

1) Halve the display value for the X-axis.
» Halve the currently displayed value, 100.000.

- nn nnnl | t|
o oo |
A x| .100.0080] (H1]
X x| _ 100.888| Hl
x(__ sp.000) [ /]

NOTE Halving the displayed value on the ABS coordinate system cannot be performed.

If the ABS coordinate is selected on the counter, select the INC coordinate using

the | = key, then perform the halving operation.

2) Halve the preset value for the X-axis.
* Halve the preset value, 123.000.

X

x| x
[2][3] x| 123
A x[_ 51500
x[_ 51500

i |
===

£al E2
£33

No. 99MBEOQ032A
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3.3.10 Zero approach machining

If the pitch given on the design drawing is entered in the counter, the target value from the
current position to the machining position is automatically displayed. Perform the
machining until the displayed value becomes zero. By repeating this procedure, machining
can be performed efficiently.

NOTE Errors occurred in performing the machining are automatically corrected for the next
target value.

* Perform the machining on the Z-axis as shown below.

=

#1000 | HED | _ w50 |
B

L
I .

Zero approach operation

Step 1 Press the Zero-approach key.

& 2[ 3224955 2R

Step 2 Feed the machine table to the datum point, and set the counter display to zero.
o .
z 0.008) =

Step 3  Enter the distance (20mm) for the first drilling point.

Auo-racall value
z] z[_ 10008
[2][0] z . 20
. 20.008

Step4 Feed the machine table to the machining position, where the counter displays
0.005mm, and drill a hole.

z| 0.005)

(N

=0 |20 |20

Mg (Mg

Lk z
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Step 5 Enter 30mm, the distance to the next machining point.
The KA counter corrects the previous positioning error, -0.005mm and displays
the actual distance the machine needs to move to reach the next machining
point.

[z)(z][o]f=~ z[ -30.005] oA
Feed the machine table to the machining position.

:(__ 0.805]

Step 6 To quit the zero-approach machining function, press the Zero-approach key or
the Cancel key.

r=peara z|  322.008 ]

NOTE ° It is recommended not to perform zero-approach machining on the X-axis. (For more

information, refer to the “Zero-approach machining on the X-axis” shown below.)

It is possible to zero-set the counter during zero-approach mode. However, if the
counter is zero-set, the accumulated error up to that point cannot be corrected.

* If the zero-approach mode is entered from the ABS coordinate, zero-setting of the
X-axis cannot be performed.

« If the zero-approach machining function is deselected, the display contents will restore
those before selecting the function. Zero-setting, machining point setting, etc., which
were performed in the zero-approach mode will not affect the counter operation.

TIP « Zero-approach operation on the X-axis

/A~
f I.r‘f "H. \"-, To machine according to the figure shown on the left, the value
¢ ) .'I to be entered in the counter must be twice the value a and b (2a

N
\ - ) and 2b).

&
o __.-'""

- -
_;’H \‘ Generally, the diameter is used in the drawings for lathe
- '| machining (see the figure on the left). Therefore, it is

f recommended to machine using the displayed ABS coordinate
ff value instead of using the zero-approach function, since the
displayed ABS coordinate value is equal to the dimension to be

T machined.
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3.3.11  Changing the unit of measurement

It is possible to switch the unit of measurement between mm and inch (1/25.4).

NOTE ° The indicator “mm” on the front panel turns on if mm is selected. The indicator turns off if
inch is selected.

* When the display ON/OFF switch is turned on, the unit set when the switch was turned
off will be displayed.

X 25408
[Msplays in inch

= X 10080
Displays in mm

= X 25400

3.3.12  Saving and recalling a datum point using the scale reference point
Refer to “3.2.5 Saving and recalling a datum point using the scale reference point”.
3.3.13 Setting the machine origin using the AT100 series

Refer to “3.2.6 Setting the machine origin using the AT700 series”.
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PARAMETERS

This chapter describes the parameters available with the KA counter.

4.1 Overview of Parameters

No. 99MBEOQ032A

In order to use the KA counter (and connected linear scales) for machining operation, it is
necessary to set up conditions such as the count direction or the scale reference point
detection direction.

Also, by setting the resolution and diameter display required for machining and corrections
for machine tool errors, the counter can be customized to your requirement and more
accurate machining is insured. These conditions to be set up are called parameters, and
setting them in the counter is called parameter setup.

The parameters are comprised of a parameter number and setup data. The setup data is
selected from among data already saved in the counter memory, or is entered directly from
the ten-key.

The setup data for parameters that have already been set up once is saved in the counter
memory even when the power is off. Also, it is possible to check or initialize (restore the
factory settings) the parameters.
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4.2 Types of Parameters

There are following two types of parameters:
» Parameters to be set for each axis
» Parameters to be set for all axes in common

For example, the parameter 50, “Changes the count direction” is a parameter set for each
axis, whereas the parameter 12, “Linear error correction selection” is a parameter
common for all axes.

TIP  The setup data for parameters that have already been set up once is saved in the
counter memory even when the power is off.

4.2.1 Parameters set for each axis
Parameter Parameter Function Setup Data Initial Value
No.
15 « Storing the display value 0: Not store 1 (Store)
Note 1) Sets whether or not to store the display value | 1: Store

when the power to the counter is turned off.

If the display value is stored, the next time the
power is turned on, the stored value will be
recalled.

NOTE For AT100 series the scale’s travel
amount while the power is off is not
counted. Therefore, take appropriate
measures on the machine side so that
the table is not fed.

20 * Lower limit against overrun +99999.999mm | -9999.999
Note 2) This is valid only when the AT700 series is | -9999.999mm
connected. Set the lower limit to the display of
Coordinate 0.

21 « Upper limit against overrun +99999.999mm | 99999.999
Note 2) This is valid only when the AT700 series is | -9999.999mm
connected. Set the lower limit to the display of
Coordinate 0.

4-2
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Parilmeter Parameter Function Setup Data Initial Value
0.
31  Linear error correction data setting +999.9 0.0
It is possible to enter correction for linear error
correction. Simple linear correction of the
machine error is made, improving the
positioning accuracy. The error correction data
to be set is the data that has been determined
by converting errors of “measured value - true
value” to those per one meter and is available
within the range of + 999.9 in increment of
0.1pm.
NOTE In order to perform linear error
correction, it is necessary to set the
linear error correction display (setup
data: 1) using parameter 12 described
in section 4.2.2. Parameter 31 cannot
be entered without setting the linear
error correction display.
33 - Machine origin offset +9999.999 0.000
Refer to “3.2.6".
40 « Diameter display setting 0: Normal 0 (Normal
Select the normal display and diameter display display display)
(2X the normal display amount). 1: Diameter
If the diameter display is set, a dot is displayed display
as shown below.
-1234.567
41 » Turns off the lower-order digits of the display. 0: Normal 0 (Normal
Turns off the unnecessary lower-order digits of display display)
the display. It is possible to turn off 1 to 4 digits. | 1: Lower one
digit off
2: Lower two
digit off
3: Lower three
digit off
4: Lower four
digit off
50 « Changes the count direction. 0: Normal 0 (Normal
Changes the count direction of the counter. count count)
The direction the detector moves and the count | 1: Reverse
direction are related as shown below. count
Mormal direction Reversa count direction
|'|" v |‘l' "Fl
+L-l'.IJI'|. Dﬁr\w --:}¢-l.-r'll -3-3I.I"|I I."E_ﬂ_ —|:|;|_|"||
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Parilmeter Parameter Function Setup Data Initial Value
0.

o1 « Scale reference point detecting direction setting | 0: - count 1 (+ count
(Available only when the AT100 series is direction direction)
connected.) 1: + count
Sets the scale reference point detecting direction
direction. 2: Both

direction

91 « Resolution setting 0: 1ym 2 (5um)
Switches the resolution among those described | 1: 2um
on the right. 2: 5um

3: 10pum

Note 1) » About Parameter 15 (Storing the display value) and coordinate restoration manner for

each scale type

For each scale to be connected (AT100 series or AT700 series) the condition of

coordinate restoration after the power is reset differs. The following table lists the counter

display values when the power is once turned off then on again.

Setup Data AT700 Series AT100 Series
Coordinate 0: Perfect restoration ** | Coordinate 0: 0.000
° Coordinate 1 to 9: 0.000 Coordinate 1 to 9: 0.000
Coordinate 0:
Coordinate 0: Perfect restoration ** Display value before the power was
turned off **
1

Coordinate 1 to 9:
Perfect restoration **

Coordinate 1 to 9:
Display value before the power was
turned off **

*1: Perfect restoration

Even when the table was fed while the power was off, the correct value will be

displayed after the power is turned on again.

*2: Display value before the power was turned off

The display value when the power was last turned off is retained. If the table was fed

while the power was off, the correct value will not be displayed after the power is

turned on again, and the display will flash. This shows the reliability of the display

value is poor.
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Note 2) This is the function to prevent the scale unit from being damaged due to excessively
feeding the table. However, this function is valid only when the AT700 series is connected
with this counter. Determine this value after setting Parameter 33 (Machine origin offset
value). This setting must be in mm. When the preset value is exceeded, the display value

will flash.
Scala ratarancea point {IN & kcated at ha centar of the scale ure, |
- S achine dalum allas]
Machine table
Sezaka unit
h 4 — Y Y
Scale effective length mark
- L

Machira datum

Crvernun upper limit Croesrun boswes limat

Reverae count diraclion -
+ cournt

« When this function is not used, set the lower limit (Parameter 20) to -9999.999 and upper
limit (Parameter 21) to 99999.999, respectively.
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4.2.2

Parameters common to all axes

Parz;meter Parameter Function Setup Data Initial Value
0.
0 * Internal memory initialization Refer to
section 4.3.5

10 « Smoothing 0: OFF 0 (OFF)
Reduces the display flickering when the | 1: ON
scale unit is installed on a machine that
creates significant vibrations.

12 « Linear error correction selection 0: Normal 0 (Normal
Select either use linear error correction function display display)
or not. 1: Linear error

correction
function is
used.

13  Specifying the number of axes 0: 1-axis 1 (2-axis)
Set to 0 when the counter is used as a 1-axis | 1: 2-axis (only 2-axis
counter. This setup is applied only to a 2-axis counter is
counter. valid)

18 » Specifying the operable model 0: Standard 0 (Standard)
Set to 1 when the counter is used as a lathe | 1: Lathe
counter.

42 « Switching the inch calculation accuracy 0: Standard 0 (Standard)

Note 1) 1: High-
precision

43 « Addition mode setting (This parameter function | 0: Normal
is available exclusively with 3-axis counter.) display
The sum of the scale outputs of Y-axis and | 1: Addition
Z-axis is displayed. mode

setting

84 * RS232C baud rate setting 0: 300bps 4 (4800bps)
Sets the baud rate if the optional RS232C code | 1: 600bps
out unit has been connected to communicate | 2: 1200bps
with external devices. 3: 2400bps

4: 4800bps
5: 9600bps
6: 19200bps

85 * RS232C parity setting 0: None 1 (Even)
Sets the parity when the optional RS232C code | 1: Even
out unit has been connected to communicate | 2: ODD

with external devices.

4-6
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4. PARAMETERS

No. 99MBEOQ032A

Note 1) About Parameter 42 (Switching the inch calculation accuracy)

The accuracy of conversion between mm and inch counts will be as follows:

Minimum reading Setup data Minimum reading
in mm ininch
0.005 0 0.0005

1 0.0002
0.001 0 0.0001
1 0.00005
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4.2.3 Special parameters

The following parameters are identified as special parameters.
Unless particularly instructed by the Mitutoyo service personnel, do not modify the default
settings. Unnecessary modification may result in a counting error.

Parameter . -
No. Parameter Function Setup Data Initial Value
16 Counting range setting 0: Normal 0 (Normal)
1: Expand
17 « Display mode at start-up selection 0: ==—=——= 1 (Number
Selects the display when the power is turned on display display)
(when the main power switch on the rear panel | 1. Number
is turned on, or when the power to the counter display
is turned on after power failure).
Select whether to display =——=—=—=—=— or
numbers. (If O is set for Parameter 15, 0.000 is
displayed, and if 1 is set for Parameter 15, the
saved value is displayed.)
60 Self-check 0: 0
1:
2:
92 Decimal-point position 0: 0 digit 2 (2 digits)
(Select the number of digits below decimal point.) | 1: 1 digit
2: 2 digits
3: 3 digits
4: 4 digits
5: 5 digits
6: 6 digits
93 Number of divisions 0:4 2 (20)
1:8
2:20
3:40
4: 80
5: 100
6: 125
7: 200
8: 250
9: 400
94 Detection factor 0:1X 0 (1X)
1: 2X
2:5X
3: 10X

4-8
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4. PARAMETERS

IMPORTANT

No. 99MBEOQ032A

Parameter
No.

Parameter Function

Setup Data

Initial Value

95

« Digit shift
Used to adjust the display value in combination
with Parameters 92, 93, and 94.

1
1/2
1/5
1/10

wn R o

0 (1)

96

Over-speed frequency

: 50kHz

: 100kHz
: 150kHz
: 200kHz
: 250kHz
: 300kHz

a b~ W NPk O

1 (100kHz)

97

AOS communication error detection times

e

10
5
1

0 (10)

98

AT700 series power calibration

: Not perform
: Perform

= O

0 (Not
perform)

99

Refresh frequency of counter

o

1 70mS
:30mS
2: 10mS

A

0 (70mS)

Even when the counting mode is restored by operating the Cancel

key after the

parameter setup mode has been entered with the AT100-series scale being connected,
the display will only show 0.000 irrespective of the setup values of Parameters 15 and
17 without the display value, existed when the power was last turned off, being restored.
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424 Display resolution when used for the AT100 series
The relationships between the display resolutions and various parameters that can be set
up with the KA counter are shown below, including the number of divisions, detecting
count, digit shift, decimal point position, display resolution round-off, and accuracy of
conversion into inch.
» These steps are only available for the AT100 series.
» The factory-set display resolution is 0.005mm (*l), which is also applied at
parameter-all-clear.
e 0.05/0.10mm setup
(0.10/0.20mm diameter display)
Parameter No. Resolution Least significant digit display
93 | 94 | 95 | 92 | 91 | 42 | 40 . .
21l | 5] 6] 7| 48 mm inch mm inch
0 0 0.05 0.005 |0,5 0,5
) 1 0.10 0.010 00, 10, 20, 30 to 90 00, 10, 20, 30 to 90
1 0 0.05 0.002 0,5 0,2,4,6,8
1 0.10 0.005 00, 10, 20, 30 to 90 0,5
2 0 3 2
0 0 0.10 0.01 00, 10, 20, 30 to 90 0,1,2,3,45,6,7,8,9
3 1 0.20 0.02 00, 20, 40, 60, 80 0,2,4,6,8
. 0 0.10 0.005 | 00, 10, 20, 30 to 90 0,5
1 0.20 0.010 00, 20, 40, 60, 80 0,1,2,3,4,56,7,8,9
* 0.01/0.02mm setup
(0.02/0.04mm diameter display)
Parameter No. Resolution Least significant digit display
93 | 94 | 95 | 92 | 91 | 42 | 40 . .
2l 3l el ] 6] 7| .8 mm inch mm inch
0 0 0.01 0.001 0,1,2,3,4,5,6,7,8,9 0,1,2,3,4,56,7,8,9
0 1 0.02 0.002 0,2,4,6,8 0,2,4,6,8
1 0 0.01 0.0005 |0,1,2,3,4,5,6,7,8,9 0,5
2 0 3 2 1 0.02 0.0010 | 0,2,4,6,8 00, 10, 20, 30 to 90
0 0 0.02 0.002 0,2,4,6,8 0,2,4,6,8
1 1 0.04 0.004 0,4,8,12, 16, 20 - 0, 4,8, 12, 16, 20 -
1 0 0.02 0.0010 | 0,2,4,6,8 00, 10, 20, 30 to 90
1 0.04 0.0020 | 0, 4, 8,12, 16, 20 - 00, 20, 40, 60, 80
4-10
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4. PARAMETERS

» 0.005/0.010mm setup
(0.010/0.020mm diameter display)

Parameter No. Resolution Least significant digit display
93 |94 | 95|92 |91 | 42 | 40 ) .
R T VR R P R mm inch mm inch
o |0 0.005* | 0.0005*" | 0,5+ 0, 5+
) 1 0.010 0.0010 10, 20, 30 - 10, 20, 30 -
1 0 0.005 0.0002 0,5 0,2,4,6,8
1 0.010 0.0005 10, 20, 30 - 0,5
2 0 0 3
0 0 0.010 0.001 10, 20, 30 - 0,1,2,3,4,56,7,8,9
3 1 0.020 0.002 00, 20, 40, 60, 80 0,2,4,6,8
1 0 0.010 0.0005 10, 20, 30 - 0,5
1 0.020 0.0010 00, 20, 40, 60, 80 0,1,2,3,4,5,6,7,8,9

« 0.001/0.002mm setup
(0.002/0.004mm diameter display)

Parameter No. Resolution Least significant digit display
93 | 94 | 95 | 92 | 91 | 42 | 40 . .
P N RV T B A mm inch mm inch
0 0 0.001 0.0001 0,1,23,45,6,7,8,9 (0,1,2,3,4,5,6,7,8,9
0 1 | 0.002 0.0002 |0,2,4,6,8 0,2,4,6,8
1 0 0.001 0.00005 | 0,1,2,3,4,5,6,7,8,9 | 0,5
> lolol s 1 | 0.002 | 0.00010 |0,2,4,6,8 0, 10, 20, 30 to 90
0 0 | 0.002 0.0002 |0,2,4,6,8 0,2,4,6,8
1 1 0.004 0.0004 0, 4, 8,12, 16, 20 - 0, 4, 8,12, 16, 20 -
L 0 | 0.002 | 0.00010 | O0,2,4,6,8 0, 10, 20, 30 to 90
1 | 0.004 | 0.00020 |oO,4,8, 12,16, 20 - 00, 20, 40, 60, 80

4-11
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» 0.0005/0.0010mm setup
(0.0010/0.0020mm diameter display)

Parameter No. Resolution Least significant digit display
93 |94 | 95 | 92 | 91 | 42 | 40 . .
2l 3l |l ] 6] 7| .8 mm inch mm inch
0 0 0.0005 0.00005 | 0,5 05
) 1 0.0010 0.00010 | 10, 20, 30 - 10, 20, 30 -
1 0 0.0005 0.00002 | 0,5 0,2,4,6,8
1 0.0010 0.00005 | 10, 20, 30 - 0,5
3 2 0 4
0 0 0.0010 0.0001 10, 20, 30 - 0,1,23,4,56,7,8,9
3 1 0.0020 0.0002 00, 20, 40, 60, 80 0,2,46,8
1 0 0.0010 0.00005 | 10, 20, 30 - 0,5
1 0.0020 0.00010 | 00, 20, 40, 60, 80 0,1,23,4,56,7,8,9

« 0.0001/0.0002mm setup
(0.0002/0.0004mm diameter display)

Parameter No. Resolution Least significant digit display
93 |94 | 95 | 92 | 91 | 42 | 40 . .
N T R T R R mm inch mm inch
0 0 | 0.0001 0.00001 0,1,2,3,4,56,7,89 |0,1,2,3,4,5/6,7,8,9
0 1 0.0002 0.00002 0,2,4,6,8 0,2,4,6,8
1 0 | 0.0001 0.000005 |o0,1,2,3,4,56,7,8,9 | 0,5
. 0 0 4 1 0.0002 0.000010 0,2,4,6,8 0, 10, 20, 30 to 90
0 0 | 0.0002 0.00002 0,2,4,6,8 0,2,4,6,8
1 1 0.0004 0.00004 0,4,8,12, 16, 20 - 0,4,8,12,16, 20 -
1 0 0.0002 0.000010 0,2,4,6,8 0, 10, 20, 30 to 90
1 | 0.0004 0.000020 | 0, 4, 8,12, 16, 20 - 00, 20, 40, 60, 80

*2: 93 Number of division

: 94 Detecting count

*4: 95 Digit shift

*>: 92 Decimal point position
: 91 Resolution round-off

: 42 Calculation

: 40 Diameter

*3

x6
*7

*8

4-12
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4. PARAMETERS

4.3 Parameter Settings

4.3.1 Checking the parameter settings

» Checking the setup data

Step1 Turn the main power switch (rear panel) on while pressing the Load key, and

Step 2

active the parameter setting mode.
If the parameter setting mode is already activated, this step can be omitted.

FOWER | |

+||E':' X
v | ]

Press the Coordinate switch key, enter the parameter number to be checked and
press the Load key.

The save setup data will be displayed.

Setup data for parameters that have been set for each axis is displayed for the
respective axis, and the data for parameters that are common for all axes is
displayed for the X-axis.

[&]][3] x /3.
¥

=] X L] L13]
Y

The saved selup data
i displayed

NOTE Ifitis desired to check a different parameter, repeat step 2.

Step 3 Press the Cancel key to quit the parameter setting mode.

No. 99MBEOQ032A

x| 0808
y| 0000
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4.3.2

4-14

Setting parameters for each axis

To set a parameter, turn on the main power switch while pressing the Load key on the front
panel to activate the parameter setting mode. All of the parameters are set in the
parameter setting mode. After all of the necessary parameters have been set, press the
Cancel key to quit the parameter setting mode.

The parameters described in section 4.2.1 apply to each axis, so the axis needing the
setup data must be specified.

The basic flow of the parameter setting procedure is shown below.

* Flow for setting parameters for each axis

L
Turn on the main switch while Activate the paramatar
pragsing the Load kay seifing mode.
-
L] .
Press the Coordinate swilch key. | Satting the paramsalarns.

Emer the parsmeier numbsar using
the Bar-key,

L
Fress tha Load ke,

]

L
Frass the key 1or the axts to ba 5ai,

L
Emter the setup data using the ten-kery.

L
Frass the Load key.

L

Saot anathar Yes
axig?

Mo

Yas

el anciher
parametar?

i
L

Frags the Cancal key

Enits tha paramatar sefing
mode, Then slarls cowrring.

No. 99MBEO032A



4. PARAMETERS

No. 99MBEOQ032A

» Set the minimum reading of the X-axis to 1um.

Step1 Turn the main power switch (rear panel) on while pressing the Load key, and
active the parameter setting mode.
If the parameter setting mode is already activated, this step can be omitted.

PFOWER

Y

Step 2 Set Parameter 91 (Minimum reading).

X - 3
¥
X o.| [§1/]
Y 0.
Tha saved salup data
is tisplayed.

Step 3  Set the setup data to O (1um).

EHE L

=
€3 || |-

X
Y c.

Step 4 Press the Cancel key to exit from the parameter setting mode.
nnn
X [ 0.000 |
v 0.008|

TIP Itis possible to set the minimum reading to 10um by setting Parameter 91 to 3.
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4.3.3
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Setting parameters common to all axes

To set a parameter, turn on the main power switch while pressing the Load key on the front
panel to activate the parameter setting mode. All of the parameters are set in the
parameter setting mode. After all of the necessary parameters have been set, press the
Cancel key to quit the parameter setting mode.

The parameters described in section 4.2.2 are common for all axes, so enter the setup
data only in the X-axis.

The basic flow of the parameter setting procedure is shown below.

» Flow for setting parameters common for all axes

1
Tumn on the main switch whilte | ____________ Aclivale the parameabes
pressing the Load key. satiing mode,
1
Prasa the Coordinate switch key. [ | Setling the paramaters. |

Entar the parameier number
Lsing the len-key.

1
Prass the Load key

1
Prass the X-axis key

L)
Enfer the selup dala using lhe len-key.

1
Prass thir Load key

o5

Set anothar
parametar?

M

‘ —
Eris tha risbiEr Selti
Prass the Cancel key. [ pararmetir selting

made, then stars counting.
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4. PARAMETERS

e Set the number of axes to 1.

Step 1

Step 2

Turn the main power switch (rear panel) on while pressing the Load key, and
active the parameter setting mode.
If the parameter setting mode is already activated, this step can be omitted.

FOWER
Ll:i.l:lq-lc' X |
Y |

Set Parameter 13 (Number of axes).

[&][1][s] x [ 3]
= X /. m

Thi saved setup data
i displayed

Step 3 Designate the X-axis and set setup data 0 (1-axis specification).

Blo x [ b.] |13

Y B

NOTE When you continue the entry of other parameters, return to step 2 after completing step

3.

Step 4 Press the Cancel key to exit from the parameter setting mode.

No. 99MBEOQ032A

x| 0000
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434 Parameters for the lathe counter mode

When the KA counter is used as a lathe counter, it is necessary to modify the related
parameters from their initial values.
Set the required parameters while consulting with the table below.

Parameter No. Parameter Function Setup Data
18 Operating mode 1: Lathe type
40 Setting the diameter display | 0: Y-axis
mode 1: X-axis
43 Addition mode As appropriate
50 Switching the count direction As appropriate
51 Switching the scale reference | As appropriate

point detecting direction

91 Minimum reading » X-axis
0: 2um (diameter display)
1: 10um (diameter display)

e Y-, Z-axis
0: 1pm
1: 5um
L When the KA counter is used as the lathe counter, since the control method of the
X-axis coordinate differs from the standard counter, the zero-set and preset functions
cannot be used when the ABS coordinate is selected. If this is the case, select the INC
coordinate with |.-|key, then conduct the operation. (Refer to “3.3.8 A/l coordinate
system switch”.)
2

: When the diameter display mode is selected, the decimal point at the most significant
digit blinks to indicate that the counting value is double.

4-18
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4. PARAMETERS

4.3.5 Initializing the internal memory

To restore the factory-set parameters, or when an error occurred in a parameter, it is
necessary to initialize the internal memory. This restores factory-set initial values. Refer to
sections 4.2.1 and 4.2.2 for the initial parameter settings.

IMPORTANT  When initializing the internal memory, be aware that the data (preset data, scale
reference point data, bolt-hole circle data) in the KA counter memory is also initialized
(initial value 0).

» Initializing the internal memory

Step1 Turn the main power switch (rear panel) on while pressing the Load key, and
active the parameter setting mode.
If the parameter setting mode is already activated, this step can be omitted.

POWER |
*|;:~ . :

v |

Step 2 Set Parameter 0 (Internal memory initialization).

&][c] x| ] L4
= x[ ... [ 8.

Step 3  Specify the X-axis and set the data to 0. “ALL ClIr” will be displayed and the
internal memory initialization is complete.

[x] x[_ ... i
o] x| ALL LLr

£

[ x[ ALL CLe] | 8
Step 4 Press the Cancel key to exit from the parameter setting mode.
x[ 0.080]
v 0.000]
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4.3.6

4-20

Display contents and parameters in the addition mode

The display conditions of the Y-axis where the summed value (Y + Z) is displayed are as
follows, depending on the parameter setup for the Y- and Z-axis.

Error compensation (Parameters 12, 31)
If the addition mode is set, do not use the error compensation function.

Lower digit blank-out (Parameter 41)
The erasure depends on the Y-axis setup for the number of lower digits to be blanked out.

Count direction (Parameter 50)
Processed according to the setup of each axis.

Resolution (Parameter 91)
The output resolution depends on the Y-axis setup.

Parameter consistency in the addition mode

» If the mode has been set, the parameter check function operates to prevent a
miscount.

» If the following parameters are not consistent with each other, the buzzer sounds twice
if parameter setting mode termination is attempted (by pressing the Cancel key), and
the counter will not exit the parameter setting mode.

« If the addition mode was set, enter the same parameter data for the Y- and Z-axis of
Parameter 40 (Display mode) and Parameter 91 (Round-off)

Example 1 Consistency
Y y4
Parameter 40 1 1
Parameter 91 0 0
Example 2 Inconsistency
Y z
Parameter 40 1 1
Parameter 91 1 0
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MAINTENANCE

This chapter describes measures to be taken against trouble with the
counter and a guide to daily maintenance. Read this section carefully
and take appropriate measures against problems.

5.1

5.11 Error messages

Troubleshooting

The KA counter displays five kinds of error messages. When an error message is
displayed, check the cause of the error before treating it.

Error display

Cause of error

Treatment

Error20

The table moved too fast and a
counting error occurred.

Press the Cancel key.

Error30

There was internal memory

overflow.

Press the Cancel key.

Error40

There was a scale error.

Press the Cancel key, or replace
the linear scale.

Error60

An internal
occurred.

system error

Turn off the main power switch,
then turn it on again after 5

seconds.

5.1.2

Error messages in the addition mode

If an error occurs in a scale unit in the addition mode, the counter displays the following.
E20, E40: If an error occurs on either the Y- or Z-axis, the error message is displayed on
the Y-axis display under the OR condition of the Y- and Z-axis. The d-segment on the most
significant digit is turned on, on the axis on which the error was generated.

No. 99MBEOQ032A
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5-2

If E20 occurs on the Z-axis

X nnnn
.oy
¥ Errordl |
Z |0
E30 . If an overflow occurs on either the Y- or Z-axis, the counter display is the

same as that for an E20 error. If the sum of the Y- and Z-axis values
overflows, the counter displays E30 error and the b-segment on the most

significant digits is not turned on.
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5. MAINTENANCE

5.1.3 Wrong key operation
Event Treatment
The buzzer sounds twice. Perform the operation again correctly.
(Warning for invalid operation.)
Error when entering data with the ten-key. Cancel the operation using the Cancel key,
and enter the data again.
5.1.4 Troubleshooting

Phenomenon

Probable cause

Inspection and treatment

The power does
not go on.

Poor power outlet connection.

The power cord is broken.

Use a circuit tester to test the
power cord for conductivity.
If it is faulty, replace it.

The counter does
not count.

The counter is not in a
condition to count.

The signal input connector of
the scale unit is not connected
properly.

Make sure the counter is in a
condition to count. If the
counter cannot count because
of the settings, press the
Cancel key to cancel operation.

Make sure the signal input
connector of the scale unit is
connected properly.

There was a
miscount.

The signal input connector of
the scale unit is not connected

properly.
The counter is not properly
grounded.

The power supply voltage is
inadequate.

There is noise.

Make sure the signal input
connector of the scale unit is
connected properly.

Make sure the unit is grounded
properly.
Check the
voltage.

power supply

Make sure there is no cause for
noise.

Rated accuracy is
not obtained.

The scale unit is not installed in
the machine properly.

The workpiece is not set up
properly.

The machine, the linear scale
or the workpiece is affected by
heat and there is expansion or
flexure.

Make sure the scale unit is
installed in the machine
properly.

Make sure the workpiece is set
up properly.

Make sure there are no local
affects due to heat.

If the counter still fails to operate properly after performing the above inspection and
treatment, contact the dealer or the nearest Mitutoyo sales office.
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5.2
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IMPORTANT

Daily maintenance for the counter

Wipe away any dirt or stains using a well-wrung, soft cloth that has been soaked in water.
For stubborn stains, use a small amount of detergent.

» Absolutely do not use benzine, alcohol, thinner or a chemically treated cloth. They could
discolor the panel on the counter.

» Do not use an air gun to blow away dust. The dust could get inside the counter.

» Some type of cutting oil may fuse the resin portion of this product. If the counter is
subjected to the cutting oil, wipe it off as soon as possible.
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SPECIFICATIONS

This chapter describes the specifications of the KA counter.

6.1 Main Unit

No. 99MBEOQ032A

Code No. 174-173 174-175
Model No. KA-12 KA-13
Number of Axes 2 3

Resolution
(display range)

0.005 (+99999.995 to -9999.995) mm,
0.001 (+99999.999 to -9999.999) mm
.0005” (+9999.9995” to -999.9995"),
.0001” (+9999.9999” to -999.9999"))

Input frequency *

2m/s maximum
When detecting an origin or a touch signal: 50mm/s

Applicable scale unit

AT700 series, AT100 series

Display

Main display: 8 digits including signs
Sub display: Function and coordinate system LED display

Power supply voltage

AC100 to 240V (50/60Hz)

Power consumption

25VA

Operating environment

Temperature: 0 to 45°C, humidity: 20 to 80%

Storage environment

Temperature: -10 to 60°C, humidity: 20 to 80%

Dimensions (Wx Hx D)

260% 168x 80mm (10.236"% 6.614"%x 3.150")

Mass

1.1kg 1.2kg

Functions

* Main functions: Zero-set, preset, 1/2 calculation, display unit
switch, zero approach, origin set, touch signal

» Parameter function: Linear error correction, resolution switch,
count direction switch, diameter display, addition mode
(available exclusively with 3-axis counter)

 Error displays

*: The response speed varies depending on the scale unit being connected.
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6.2 Connector Specifications

1) Scale unit input connector

15 8
Hirose HOAB-155 (D sub serias) or equivalant

2) Touch signal probe connector
2 3

1 4
Ghuo Musen D4E-732-00 ar equivalen

Pin No.

Signal name

Signal GND

Signal GND

+5V

+5V

A-phase input

B-phase input

Reference input

Scale reference point input

OO |N|O|UAWIN|F

Alarm input

DATA

DATA

N.C

Shield

Signal name

O.P signal input

N.C

ov

N.C
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6. SPECIFICATIONS

6.3 Accessories

6.3.1 Standard accessories
Part No. Description Quantity

930965 Power cord (for Japan) 1*
930966 Power cord (for North America)
930967 Power cord (for Europe)
998614 Power cord (for UK)
933098 Power cord (for Oceania)
12DAF799 Power cord (for China)
12BAF834 Power cord (for Korea)
936626 Grounding wire (for Japan, North America) 1*
09CAA985 Grounding wire (for Europe, UK, Oceania,

China, Korea)
09CAA958 Dust cover 1
09CAB298 ZERO key seal 1
09CAB299 PRESET key seal 1
99MBEO032A User’s Manual 1

Warranty 1
*: Depending on a country to be shipped.

6.3.2 Optional accessories
Part No. Description Quantity

938140 Touch signal probe (shank diameter: 20mm) 1 set
935094 Touch signal probe (shank diameter: 32mm) 1 set
09CAB217 RS232C code out unit 1 set
09CAB231 Digimatic micrometer head adapter* 1 set
09AAA207 Linear Scale Adapter 1 set

*. Use MHD-25H with 09AAA207 Linear scale adapter.
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6.4 Precautions for Using the Code Out Unit

Precautions for data output via the RS-232C Code Out Unit of the KA counter that is
connected to the AT700 series is shown below.

For ordinary data outputting (by using a command or touch signal probe), the KA
counter does not use latch signals for sampling count values. For this reason, if a data
request is made while the scale is traversing at a speed greater than 70 mm/s, incorrect
data may be output. In order to prevent this over-speed error, take either of the two
measures shown below:

1. For data output via the code out unit, ensure that the scale is traversed at a speed
of 70 mm/s or less.

2. Take measures to ensure that the customer’s system ignores the output data via the
code out unit if the scale is being traversed at a speed greater than 70 mm/s.

6.5 Precautions for Using the Linear Scale Adapter
and Micrometer Head Adapter

Various parameters are required to be set if linear scales including AT2/AT11 are
connected to the KA counter via the linear scale adapter (N0o.09AAA207) and if the
micrometer head adapter (No.09CAB231) is connected to this counter.

Set up parameters according to the table below.

Parameter Meaning 09AAA207 09CAB231 09AAA207(MHD-25H)
91 Resolution round-off 2 0 0
92 Decimal point position 3 3 4
93 Number of divisions 0 0 0
94 Detecting count 2 0 0
95 Digit shift 0 0 0

6.6 Conformanceto CE

This product conforms to the following standards:

» EN61326-1:1997+A1:1998
» EN61010-1:2001

In the case of using this product on a machine being subject to the Machinery Directive
EN60204-1, take measures to ensure that the product conforms to the Directive.
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20-1, Sakado, 1-chome, Takatsu-ku, Kawasaki, Kanagawa 213-8533, Japan
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