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Precautions

A. Earth the DigitaI ReadOut (DRO〉

For safety and stab冊ty, We StrOngIy request to the User to earth ( ±亨the FG te「minai behind the digitaI 「eadout

befo「e using it.

.　Do not use the digitaI 「eadout unde「 ci「CumStanCeS Of high tempe「atu「e or high humidity〇

・　Do not use the digitaI 「eadout where the「e is a strong presence of magneticfieId.

・　Ciean the dispiay box using softd「y cioth.

.　Do nott「yto cieanthe digital 「eadoutand the linea「scaIes using sp「aygun.

B, ACWi「ing CoIorCodes

労　piease check the power voItage setting ofthe DRO before pIugging the unit to the powe「 sou「ce.

PIease connect the AC powe「 acco「ding to this standa「d:

Conductor �US「15VAC �US230VAC �Europe240VAC 

Ground �G「een �Green �G「eenandye=ow 

NeutraI �White �White �LightbIue 

Hot �Black �BIack �B「own 

Hot � �Red � 

C. Voltage SuppIy

The digitaI 「eadout is using auto-SWitching powe「 supply. The AC powe「 suppIy is f「om 95 to 255 voIts.

D, Linear Scale Shipping Brackets

PIease remove the b「ackets used to hoId the 「eading head secu「ely during shipping.

Fo「 saIes and technicai assistance, Please contact us at: makuharik@gmaii.com

漢
寡
掃
け
山
場
晴
は
上
上
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A.  instailation Guide

Do not insta= the BC-10M IO DRO system where:

. The envi「onment is fu= of chips, O年Wate「 and/or dust without adequate protection.

. 1t is exposed to sco「ching sun o「 high tempe「atu「e.

●　Near equipment with high voItage o「 st「ong magneticfieids. 1f the condition cannot be avoided, be su「e

to use shielding o「 conduit to minimize the interfe「ence.

・ The signaI cabIe is nea「the powe「 sou「ce cabIe.

. The digitai 「eadout box is su切ect to shocks o「 st「ong vib「ations. lnsta= the dispIay box in an area whe「e

it camot be damaged by metaI chips o「 eiect「ic spa「ks, and is easy to see and ope「ate・ it,s better to

mount the dispiay secureIy to a b「acket o「 use the heavy duty-mOunting arm. Use the dust cove「 to

keep the DRO cIean.

B"　Technicai Specification ofBC-10M

Numbe「ofaxis: 2, 3

Resoiution: 0.005mm /0.00O2’’

Calcuiating range: -9998.990 to +9998.990

LED: 7digitand l morefo「(‘-“ Symboi

Response speed: 60 m/min (198 feet/min)

E「「0「: ±1 count

Powersou「ce: AC =O -22OV, Hz50 -60, 30VA

Tempe「atu「e 「ange:

In Service-OO -400 C (320 F- 104O F)

ln Storage --20O - 70。 C

ReIative Humidity: 95%, 25O C (77O F)

Pulse grating scaIe: DC 5Vdc/12Vdc

A,B o巾ho square wave puise signai

NetWeight: 1.5Kg

Dimension: 227 b「eadth x21O heightx IOO depth (mm)
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1.O Parameterssetup

Status window

1.2, Pane=nst「uction

Djsp/ay window: Djsp,ay forlheX, YandZaxis.

Stafus window: DispIay caIcuIator and operation mode s書atus.

1.3. Parameters setup Mode

Upon power on, aII the L酬ghts w用be -ighted up. The status wi=dow w冊sp-ay the modei numbe「

lBC「1 3M and the djsp-ay wjndow w用showthe number個ooooo- to “999999991 jn …ning mode

P「ess the =umbe「 ・6, key whe= the DRO is doj=g a Se-ftest a=d the wo「d ‘EXIT.判appea両he status

Us-ng these `UP’固0「国・DOWN, ar「ow key -ocated beIow the status w,nd。W, th。 fol,。wn。

OPe「ation pa「amete「s ca= be changed:

EX廿BEEPON/OFF DIRECTE LINCOMP F3OR D RESOLUTEI SRKOFF′ON.ALLCLR,

ZDIAL D(ALINC

To reset the system, Se-ect ALL CLR option. A=d press the ・ENT, key and aI- previous sto「ed data wouid

be e「ased when CLR OK is dispIayed in the status wjndow. Press the up o「 down ar「ow key again to

SC「OII to EXl十・ Co面m by p「essing the `ENT, key to 「etu「n to the normai mode.

1.5. Shrink Function Setup

Enter pa「ameters setup mode・ and press the up o「 down a「row key to se-ect "SRK OFF' o「しiSRK ONl-

OPtion. Press the `EN丁, key to switch between ‘SRK OFF and `SRK ON「o 「etu「n to no「ma- mode, P「eSS

the up o「 down key to ‘EXl丁and p「ess ・ENT’to co面rm.

1.6・ Ente「 Di「ection Setup

In the parameter setup mode p「ess the up o「 down a「row key to

SeIect pa「amete「・ lDIREC丁E、◆ Press the ・EN丁・ key to co面m,

and the status window wi一一change to ISEL AXIS、1. p「ess xM

tO Select the axis and p「ess. When do=e, P「eSS the up o「 down

ar「OW key to select EXIT¥ Press “ENT,, to confi「m and 「eturn to

no「mai mode again,

群/寵詳

1・7　RorD(RadiusorDiameter)

Thjs function is used to set the axis as radius o「 diameter. select the axis and then set 。, for Radius and

‘11 for diamete「・ Fo「 example to change fo「 the X-aXis' P「eSS the ・X, butto= tO tOggle between `O’and仁

When the settj=g is changed to当, any dimension keyed into the X-aXis w用be doub-e・ The factoryis

defau旧s・0.●



Function �Pu「pose �Ope「ationlDisp-aylstatuswindow 

Settoze「o �Resetthedatato`‘0”. P「essingthekeyswi= deletethedisplayed dataoftheaxisonthe SC「een.ThedispIay becomes“0.000’’. �xaxIS　Oi　ooooiiABS　I 

YaxiS　①i　ooooi 

①intheABSmode, thisoperationwiIi deletethewo「kpiece ZerO, �zaxiS　Oi　ooool 

Ente「key �Keyboa「denterkeyto �a.lnputsize‥inputthemachiningsizeofaworkpieceintothe 

inputorsto「edata �memoryofthedigital「eadout. 

b.The“EN丁’’keyisaIsousedfo「confirmationinothe「 

OPerations: 

三議欝蒜tup圏 
Axisseiection �Usethe �TakeXaxisasan 

key �□[国[∃ keystotu「nonthe Seiectaxissothatdata �exampIe:　　　　　　　　0.000　NEWBASE 

p「。SS□k。,l　14l 

foIIowedby`il’’andl　14,000iiABS　　i 

Canbeente「edand �“4’’.Nextpress“ENT’’ 

StO「efo「use. �toconfi「mandthe 

dataisstoredtothe 

X-aXis. 

Thesamestepsa「e 

usedfo「YandZaxis. 

C」R �Cleardatakey �lftheinputdataisw「ong,P「eSS“CLR,,key 

tocanceI. 

臼i　ooooiiABS　l 

P「eset �Toinputdimensionusing �Fo「exampIe: 

dimension �thekeypad, �SeiectX-aXis.　　　　　　　　　　0.000　　ENTERDIM 

①InABSmode,PreSet dimensionsfunction W川impactthewo「k �□I126"850=EN丁ERDIMl 

PIeCeZe「OPOSition. �i　126・8与0iI工NC　　l 

Thenusethekeypad 

toente「thevaIueX 

=126.850.And 

PreSS“ENT”keyto 

COn¶「m. 



Function �Purpose �ope「ationlDispIaylstatuswindow 

inch/Met「ic �Toswitchfromlnchesto �Inchdispiay 

Key �met「ic. �1.000 
義手 

WhentheLEDisoff,the dimensionisinmetric. Pressthekeyagain,the LEDislightedandthe �田 

dimensionisnowln inches. �M。t,i。disp一。,l　　25・400i 

Absoiute/ �AbsoIute/lnc「ementaI �嵩嵩器畳SO冊edispIayisinlABS　　i 
Inc「ement �modeselection 

COOrdinate �Du「ingthisp「ocess,the incrementaicoordinate andtheabsolute COOrdinatecanbe �こ〔 

回　　iINC　l 
transfo「medatw冊No manuaIcalculationis �P「essthe“ABS/lNC’’key,theINCLEDIs 

neededandtherefore efficiencyisenhanced �On,thediSPIayISlnlncrementalMode. 

FindCente「 �CoordinatevaIuedivide �丁akeXaxisasanexampIe: 

(%) �by2 �Locatetheedgefinderatoneendofthe 
①IntheABSmode, �WOrkpieCe,andthenze「otheXaxiSVaiue. 

theworkpiecezero POSitionwi=belost. �PressOi　oooo。INC　l 

348.960　　工NC 

Thenaiigntheother 

edgeofthewo「k　　　　　　　　　l/2AXIS 

PIeCe. 

.「。SS回andd。霊宝」NCi 

.「。SS□k。,,。,「anSf。.val.。,。,h-SaX-S 

Reca=“RTN” �Reca=p「iordatainthe �X-aXiscu「「ent 

Key �「egiste「・ �display:0.000　　　　　　0.000　INC 

①Note:ltisonIyused �SeIectXaxis 

underINCmode. �O　　ENTERDIM 
P「essRTN 

key.　　撮 

[∃I12与00。剛l 
12.与00　　INC 

Reca=Xaxisdata 

Wi=bedispiayed. 

Toconfirm,P「eSS 
“ENT’’key, 
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Ope「ation Status Window

Mechanical

Ze「o Point

A=ow the user to find and

memo「ize the scaIe’s ze「o

POSition befo「e processing.

丁he「e is a fixed ma「k on

the gIass scaIe.

This function w紺find back

the wo「k piece ze「o

POSition after a powe「

faiIure. Use「 can 「esto「e

the position when needed.

1. To find mechanicaI zero position

press宜〇回

Then move the scaIe untiI the display

StOP COunting. The Status Window
dispiay show “STOP” and a continuous

beep sound can be heard.

P「ess “EN丁’’to confi「m. The coo「dinate

index wi= be memo「ized.

2. To search forwork piece ze「o position.

P「ess these keys

圏　　　　　　　　　　圏

回回国]
and “EN丁” to confirm

Move the scaIe towa「ds the mechanical

Ze「O POSition, and watch the dispIay

Start COunting. Keep moving the mi=

tabie unt旧he DRO 「ead ze「o, and this

Wi= be the work piece ze「o position.

FD, X REF

LIN COMP 丁o set Linea「 Erro「 ComDenSation

Erro「 due to wear ofthe machine may be ∞mPenSated fo「 by the S200O.

Measure the amount e什O「 by using the gage biock and dia=ndicator. Then caleuiate the

e汀O「 in parts pe「 m冊on (PPm) as fo=ows:

E汀O「 Measu「ed
=　ERRORppm

Distance Traveled

丁o compensate fo「 er「or on the X-aXis, P「eSS聞 foliowed by the amount of e「「o「 to be

COmPenSated. Any number between -9999 and +9999 can be entered. P「ess “X” fo=owed

by “±100’’for linea「 compensation of l mic「on o「 ‘‘±200’’fo「 2 micron and so on,

To confirm, PreSS the ‘EN丁’’key and exit this mode. To ciea「 any mistake, P「eSS “CLR’’key

and 「e-enter the data.

Repeat the same steps fo「the Y-aXis, P「ess “EN丁’’twice to exitthis set up mode.
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3.0 CAしCULATOR FUNC丁iON

The caIcuIato「 Of BC-1O not onIy p「ovides normaI mathematicai caIcuIations such as ADD, SUBSTRACT,

MUL丁IPLY, DIViDE, but aIso usefuI t「igonomet「ic caIculation such as SIN, COS, TAN, SQR, SIN-1, COS-1,

and TAN-1 that a「e f「equentIy required du「ing machining p「ocess.

SpeciaI RESVLT TRANSFER function not oniy can t「ansfer a= calculated resuit to the seIected axis, but aIso

Can Pick up seiected axis’s position counting vaiue into caIcuiato「 as an ope「ator,

CaIcuiator on/off key. LED iight wi= be

On When caIcuiato「 is in used

Keys to t「ansfer

Caicuiated 「esuIt to

SeIected axis

Set the BC-10 to caIcuIator mode by p「essing the “CAL” key. The LED light w川be lighted when the DRO is

Set tO Calcuiato「 mode. A= ope「ations are the same as any othe「 caIcuIato「.

Example of caIcuIator functions:

3.1　　Add/Subt「act:　　　78 + 9- 11 = 76

3.2　　MuItipleIDivide:　78 X 9 / 11 = 63.8173

3.3　　T「igonomet「ic function:　100 X COS30O = 86.60156

3.4　lnve「se t「igonomet「icfunction:　Sin-1 0.5 = 30O

DISPLAY
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3,5　丁「ansfe「 Calcu-ated Resultto Selected Axis

Take an examP-e: To t「ansfer ca'cu-ated 「esuIt 76 to X axis:

a) P「ess□ key and the va'ue “76,・ w冊e disp-ayed on the X-Axis immediateiy

b) Move X axis un冊SPlay = 0.000, then the ca-cu-ated position “76’’is 「eached.

c) #ngthe CALkey田 w川end the calcu-ator function and 「etu「= tO =O「maI mode

3.6　T「ansfe「 X orY o「 Z position as an OPe「atO「 into the caIcuIato「

Take an examP-e‥丁o t「ansfer X=108.670 to the calculato「:

。,.「。SS ,h。 □ k。, a.d ,h。 V。一u。 W川。,S。一a, On the Ca-cu-ator DISP-ay W-ndow lmmed-ately

■}　　司、　　鵜ト
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4.O Shrink Function

PIastic objects wi= sh「ink afte「 it is injected into fo「m. So the moId must be enIa「ged or sh「ink acco「ding to the

Sh「inkage 「ate based on the血ished p「Oduct.

4.1　Setupsh「inkagerate.

It is important to set up the sh「inkage 「ate co「rectIy because the caIcuIated 「esults is obtained by

muitipIying the input data by the sh「inkage rate・

ie if shrink 「ate = 1,OO5, then axis dispiay = data input x l.005

4.2　lnst「uction:

Ope「ation

a) Select shrink function ‘`SRK” key

臼
Note: LED wi= be =ghted.

b) Ente「sh「inkage rate

d) End shrink function, P「eSS “SRK’’key.
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5.O Boit Holes Ci「cie Machining (PCD)

Meister BC-10M DRO p「ovides an easy method to machini=g boIt holes Iocated on the pitch ci「cie

diameter. The use「 simpIy fo一一ows the step by step inst「uction on the STATUS DISPLAY WINDOW to key in

these few pa「amete「S :

● Center of the circle [CENTER]

・ Diamete「 [DIA]

● Numbe「 of hoIes [NO. HOLE]

・ Start angIe [ST. ANG]

. End angIe [END. ANG]

The BC-10 DRO w用calcuIate

a= the X and Y position of the

Cente「 Of eve「y hoie located on

this pitch ci「cle diamete「・ The

hoies a「e numbered in an antL

cIockwise direction. The X and

Y position fo「 hoIe #1 is the

position. When the use「 moves the m冊ab-e冊he X-Y axes show O.000 on the dispiay言t means the d「川bit

is now at the cente「 ofthe hole and you can start machining・

丁he use「 can also use the “UP,) 0「 ・・DOWN,・ a「「ow keys to select any one ofthe holes a=d move the m川tabie

untiI the X and Y dispiay show O.000, the d「川bit is nowjust above this hoie ce=te「 and you may startwO「k.

The BHC o「 PCD function can aIso be used when the holes a「e equal-y spaced out within a section on the

pitch as shown in the exampIe below言he end angie is at 320 deg「ee.

Exampie

Center Coo「dinate [CENTER] … X = 0.OOO, Y = 0.OOO

Diameter[DiA] …………………… 8O.OOO mm

Numbe「 ofholes [NO. HOLES]... 5

StartAngIe [ST. ANG] …………… 30O (CIockwise)

End AngIe [END. ANG上………・ 320O (CIockwise)

Befo「e starting the Bolt Hole Ci「cIe function' User must set uP
WOrk piece zero position!1

Ope「ation
Status Window

5.1 Set center of ci「cle as the wo「k piece ze「O

"　Move work piece un個the cutting tooI X

points to the cente「 of the circie.　　　　　　Y

。 To confi「mtheXand Y cente「

coo「dinates, P「eSS the “ENT,, key.　　　　　　Y
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Ope「ation

5.2 Next- P「eSS the “DOWN,, arrow key.

And the next i=St「uCtion wouId appear

On the status window dispiay.

Ente「 diamete「 = 8O

To confirm, PreSS `モNT,, key

Next' PreSS “Dow=,, ar「ow key

5.3　Enter numbe「 of hoIes

No. ofhoIes is5

丁o confirm, PreSS `モNT,, key

Next’PreSS “Down,, ar「ow key

5.4 Enterthe Start Angie

Start a=gie is 30 degree

To co=firm’P「eSS “EN丁,, key

Next, P「eSS “Down” a「row key

5.5 Enterthe End Angle

End angIe is 320 degree

To confirm, P「eSS “ENT” key

Next' P「eSS “Down” a「row key

5"6 SeIecting the cutting hoIes

Use the UP o「 DOWN a「「ow keys to seiect

any ofthe hoies.

EXAMPLE: HoIe #1

Move the wo「k piece untiI the X and Y axes

display shows “0.000’’,

Now, the d「川too=s overthe hoie

Iocation and the use「 can start

machining.
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The machining sequence is in an anti-CIockwise direction as shown by the sketch below in:

0

At anytime the user can 「etu「n to no「mai ABS mode o「 tempo「a「iIy exit the BOL丁HOLE

CiRCLE ope「ation by p「essing the “RTN’’key:

Switch to normaI

dispIay mode

幅詞
Retum to Boll 11oIe CIrcIe mode

幅重罰
FlnI8h BHC cuttlng mode

and I.ctum to ABS modo

LED (RTN〉 Light On No「mai Display

薬

園ト　　国
軍l

○ト

田　圃国g

国　　書ト
ミミ

10
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6,O HoIes on a St「aight Line Function

On the Meister BC- 10M DRO, d「冊ng holes on a straigh川ne is

also a simpIe task using the SHL function. The user simpIy

ente「S the cutting pa「amete「s fo=owing the step by step

inst「uction indicated on the dispIay window. And the BC- 10M

DRO wilI caIcuIate those hoIes and p「eset thei「 tempo「ary

POSitions. Using them, the use「 need oniy to move the work

Piece untiI the seIected axis display is “O.OOOO” which means

the hole position has been 「eached and user can being to d「川

the hoie. The pa「amete「s to be keyed in a「e:

口　Lengthoftheline[LIN DIST]

ロ　AngIeoftheline[LiNANG]

口　Numbe「ofHoies[No. ofHOLE]

The Iength of the line (LIN DiS丁) is defined as a distance

between the cente「 of the lSl hoIe to the cente「 of the last hoie

On the st「aight line.

Example:

Length ofthe Line [LIN DiST] … 8O.000 mm

Angie ofthe Line [LIN ANG] … -3O counter-CIockwise

No.ofHoies　‥. 4

Ope「ation Status Window

6.1 Move the wo「k piece until cutting tooI is positioned

OVe「 the first hoIe. Set the first hoIe position as the

WO「k piece’s ze「o position.

6.2　Press①
6.3　P「essthis

and

直

① to settheze「o position. X

Y

key to start using the SHL function.

6.4 Ente「 Length = 80.OOO mm

田口
To confirm, PreSS `ENT” key

Next, key in the pa「ameter, LIN ANG

直I

n
日
日
り
0
細
れ
U
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Operation Status Window

6.5 EnterangIe =一30 deg「ee

□田口
To confirm, P「eSS `‘ENT” key

Next, key in the pa「ameter Numbe「 of Hoie

into the DRO

6.6　Ente「numberofHoies =4

□
To confirm, P「eSS “EN丁’’key

xi i

Yi oi

xi I

Yi　　　4i

NO. OF HOLE

NO. OF HOLE

6.7 Now, uSe the “UP” o「 “DOWN” a「row keys to scro= th「ough a= the pa「ameters to ensu「e that you had

ente「ed the cor「ect vaIues. 1fthe values a「e co「「ect, We a「e 「eady to start dr冊ng the hoies. Use the ‘`UP”

O「 “DOWN’’a「「ow keys to seIect any one of the hoIes. And move the wo「k piece untiI the DRO dispIay

I~0.0000” 0n the Status Window, it means that the d「i= bit is now ove「 the hoie’s position you can start

machining.

Any time ifthe use「want to RETURN TO NORMA」 MODE (ABS mode) OR tempo「a「ily exit SHL mode, Piease

fo=ows these steps:

Sw請e11 tO nomaI dlsplay mode

;α

〇　回　〇
十番

Retumto §H」 mode

帥Ish SHしcu働ng mode and

同調toABS mode

しE0 (RTN) Ilght o請　　　　　　　　　　SH」 dlsplay

一　　国　■ト
ヽ

LED (SHし) Iigh(O録　　　　　　　　　E溝SHしmode

一　国　"-
ヽ

12
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7・0　99 Sets Aux冊a「y Co-O「dinates (SDM co-Ordinates〉

The BC-10 provides 99 sets of auxiIia「y co-O「dinate memo「ized function (SDM). 1t is usefui du「ing batch

machining of 「epeated work and wo「k piece machining dimensions are f「om mo「e than two co-O「dinates.

SDM#2

SDM #3

くX:

A= 99 sets auxiIiary co-O「dinates a「e 「eIative to ABS co-Ordinates (base ze「o position). And a= the 99 sets

auxiIiary co-Ordinate positions w川s輔togethe「 w軸the ABS ze「o position as the zero position changes.

ExampIe

To preset 4 sets of SDM co-O「dinates (SDMl to SDM4) of the above work piece, Piease foIIow these steps

beIow.

Operation Status Window

7.1 Set wo「k piece ABS ze「o position.

Move wo「k piece until cutting tooi 「eaches ABS X

Ze「O POSition and cIea「 the display to zeros by Y

P「eSSing Xo and Yo keys.

7.2 P「ess TooI Toggle Key and ente「to SDM mode.

7.3 Use the white coIo「 “UP’’a「「ow key (next to the

丁ooI Toggle Key) and the TooI dispiay window wiIi

Show ‘`01”. Now key these vaIues ofSDM#1 co-

Ordinates and press “EN丁’’to confirm.

TooI Display:田

SDM MODE

T。。I Dis。一a,‥ [亘]

SDM MODE

丁。。i Dis。I。,‥田
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Ope「ation
Status Window

7.4 Next press the “UP,, a「「ow key again and the Tooi

disp-ay window wi= show “02,,・ Key these values X

of SDM #2 co-O「dinates and p「ess `‘EN丁’to Y

COn備「m.

音　X �与 �0 �EN丁 

Y �与 �0 �土 �EN丁 

7.5 Nextp「essthe“UP”a「「owkeyagainandthe丁ooi x

dispiay window w川Show “03,,・ Key these values Y

of SDM #3 co-Ordinates and p「ess “ENT’’to

X �与 �0 �土 �EN丁 

Y �与 �0 �± �EN丁 

7.6 Next press the “UP” ar「ow key again and the Tool

display window w川Show “04”. Key these values

of SDM #4 co-O「dinates and p「ess “EN丁’to

COn¶「m,

X �与 �0 �土 �EN丁 

Y �3 �5 �EN丁 

X

Y

X

Y

SDM MODE

TooI Display:

SDM MODE

Tooi Display: [≡]

SDM MODE

Tooi Dispiay: 国]

SDM MODE

.。。, 。is。I。,: [亘]

SDM MODE

TooI Display:田

After aii SDM#1 to SDM拙CO-Ordinates′ positions have been preset′ uSe「 Can uSe ‘‘UP’′ or
‘‘DOWN′′ arrow keys to seiect them・

14
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8.O Introduction to Ci「cula「A「c Function (Concave and Convex Surface)

in the p「ocessing of mouIds, the machining ofcircuia「 a「c (COnVeX Or COnCaVe) is un-aVOidabIe, if only one pie∞

Of mouId is 「equi「ed言t wouId not be p「oductive to use a CNC fo「the job. Howeve「 this could be easiIy done on a

COnVentionaI mi= with the heip of any of the Meiste「 m川disitaI 「eadouts.

AU丁O R

Note: the Led w川be

Iighted when the

function is in used.

UP / DOWN ar「ow keys

丁he advanced functions such as AUTO R and SimpIe R in the TOPlO and BClOM digital readouts makes it

POSSibIe to make a single mould using a unive「saI mi=ing machine.

Whiie it is simpie to use Meiste「丁OPlO or BClOM digitai 「eadout to machine compIex ci「cuia「 a「c surfaces,

requI「Ing just a few steps to ente「 a= the necessa「y data直「equi「es the machinist to have a good understanding

Of the coordinate system, the XYZ wo「king planes and the starting and end points.

丁he a「c caIcuIation function makes it possibIe to have cont「oI over the smoothness of the circuIa「 a「c. The

distance between two adjoining working points is kept uniform and thus the smoothness of the circuIa「 a「C can

be cont「ol by defining this distance which is ca=ed the maximum cut. The sma=e「 the MAX CUT, the smoother

the a「c w川be.

8.1　Working PIanes and Co・O「dinates

The ci「cuIa「 a「c function can be used on any ofthe wo「king piane ofa wo「k piece -XY, XZ and YZ. The

CO「「eCt PIane must be selected when using Meister BClOM DRO. Fig. 1 shows the various pianes for a

Pieceofwork.

Fig l

/「

+Z directiOn
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8.2　CenterPointofCi「cuia「A「c

Fig 2 and Fig 3川ustrate what the co-O「dinates ofthe cente「 POint ofthe ci「cular a「c shouid be with respect

to the starting position of the cutting too上

肇診脚

憧該, ∠』二
Fig.2

In Fig.2-

The cutting pIane is XY.

Radius is20 mm.

Tooi diamete「 is 5 mm

ExampIe I(a) -

丁he cente「 of the circuIa「 arc is at (4O, -20)

ExampIe l(b) -

The cente「 of the ci「cuia「 a「c is at (-20, 2O)

Fig. 2 and Fig 3 i=ustrate the concept of co-0「dinates measurement system.

8.3　MaximumCut/ZStep

a) XY PIane一〇 When m冊ng a ci「CuIar arc on the XY Plane, the maximum cut between two inte「polated

POints is the machining step inc「ement and it is the MAX, CUT.

XYPLANEARCPROCESSING �XYIYZPしANEARCPROCESSING 

1“てこ二二二‾ i �ZSTEP �WhenusingSmoothR,eVe「γIncremental 

i、●_ i i/Maxcut 

!　f l i 

¥　MAX。∪, 

16



Meister BC- 10M Digital Readout, M川DRO

b) XZ/YZ PIane ○○ in the XZ and YZ planes, maXimum cut between two points is the Z-Step, This

machining inc「ement step is a fixed inc「emental vaiue fo「 p「ocessing the ci「cuiar a「c. When using the

Ci「cuia「 a「c function on the XZ piane, the quaIity of smoothness may not be uniform ac「oss the whoIe

Surface but as shown in the sketch beIow.

Such a symptom is unavoidabIe when working on the XZ and YZ planes.

8.4　TooI Compensation

The center position of the ci「cuIa「 arc (O「 Circie) is with 「espect to the position of the tool at the sta巾ng

POint.

圃
in Fig. (a), the p「ocessing ofthe ci「cuIa「 a「C in Piane XZ as shown using an end m町the tooi diamete「

must be set acco「ding to the diamete「 of the tooI used.

ln Fig. (b), the p「ocessing ofthe ci「cuia「 a「c using an end m町the tool diamete「 is set to zero.

ln the fo=owing pages, We Wi= Iea「n how to use the AUTO R and SimpIe R functions fo「 the Meiste「

BClOM digitai 「eadout.
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9・O Simple R

Cutting a 90O 「adius is very simpIe ifyou have a CNC machine」fyou do not have a CNC, yOu ca= S細

machine manage to p「o∞SS SimpIe circular a「c (∞nVeX O「 ∞ncaVe) using Meister TOP-10 o「 the BClO-M

digitai readouts・ ln師s chapte「, We Wi= use肌e SIMPLE R function which is an easy method to perferm 90O

radius cuts using you「 conventionai mi=.

In general’the cirouia「 a「c can be classified into the foIiowing 8 types as shown beIow using a ba-l nose end

m町a4¶ute end mi= o「2¶ute sIotd川I.

SimDle-R: TvDe l - 8 Radius ARC for 90O radius cuttina usinq different cuttinq tooI

∪　●　b　=Usingba �nosesiotd「jI �fo「cuttingonXZ/YZpIane 1 二三 �’蒸 �∴㌣ �〇 三き 

∴二 �` ¥も �7 沙 �構ヅ 

Using 4皿te end m冊fo「 cu請ng on XZNZ plane.i ∴ �二言 �:㍉ �:㌔ 

∴ �二二 �二二 �二三 
Using2¶u �tesIotmi=fo「 �CuttingonXZ/Y �Zpiane. 

。斥 �∴二 �〕. �〕: 

」 �¥こ �ブ �二ノ 

丁ooI Diamete「 = 0

Fo「 m冊ng a 90 「adius a「c using Simple-R function, the foIIowing pa「amete「s are needed:

9,1　Cu軸ng PIane

The use「 must dete「mi=ed on which pIa=e is the 「adius a「cto done and seiect the app「op「iate

Plane:

XY, YZ o「XZ. The diagram beIow shows whe「e the pIanes a「e on the wo「k piece.

18
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9・2　　Type of Radius

Select one ofthe type of「adius as shown in the chart on page 18. Types#1 to# a「e for m帥ng of

extemai radius and Type #5 - #8 are inte「naI radius.

二千 �「蒸 �二㌢ �事 詠轡 

堰 �「憶 �「抄 �8ヅ 
9.3　　Radius, R

9.5　　TooI compensation

9.4　　　TooI Diamete「

‾曙

Exte「nal: �internaI二 

R+TooiDiamete「 �R-TooIDiamete「 

XZNZPlane一 �へⅧ �_ノ 

XYPlane一 �ノ �ノ 
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a) XY P-ane R‥ 〇一When m冊g a R-「adius on the XY P-ane, the maximum cut between twO

inte「po-ated points is the machining step inc「ement and it is aiso the MAX・ CUT"

b) XZ/YZ P-ane R -- under no「ma- conditio=, the Z Step inc「ement is fixed and to be specified as

the machining step inc「ement.

関田
c) XZ/YZ P-ane R - under Smooth-R option' the Z step o「 incremental step w冊e automati∞IIy

caicuIated so that the maximum dista=Ce between eaCh machining point is app「OXimateIy the

Same.

蛾cu丁 ______ MAX CUT = maX. distance between

inte「poiated points

20
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Example:

M旧いg a radius ofR=200 mm on the XZ piane ofa wo「k piece.

Y(+) direct

X 〈十) di「ection

「
Z (+) direction

Treat the work piece as ifit is 2 parts by spii軸g it in the ce=te「・ And use the ・Type 2, and `丁ype 3’

Simpie-R pattem on haIトside ofthe wo「k piece as shown beIow.

Pa巾#1:

SeIect `Type 2’f「om the chart

in the f「ont panel ofDRO.

Pa巾#2:

SeIect `丁ype 3’f「om the chart

in the front paneI ofDRO

Position the cutting tool at the cente「 ofthe work piece・ Which is aIso the sta巾ng point of 「adius R,

Set the Z-dial on the c「ank ofthe m冊ng machine to ze「o.

㌻
Z axis diai setto "0.

Once the cutter is in at the starting point of R and the m… machi=e Z-dia=s set to zero, We Can

P「OCeed to set up the DRO.

Operation Status Window

With the cutte「 at the sta巾ng position of R, P「eSS

h。口an。口 to set boththeX and Y

詰蒜ut。 S,m。I。_R m。。。, 。「。SS国

and the LED lamp shouid light up. To scro= p「ess

the回 key located beiow the Status Window,

And afte「 each data ent「y / seIectio=, Piease p「ess

the `(ENT’’button to confirm.

Sc「o= ti= the ``SIMP」E-R XZ,, option is dispIayed,

P「eSS “ENT" to confirm.
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Ope「ation
Status Window

Then p「ess the回 key again to go to the next
pa「amete「・ Fo「 Part#1' We Wili use the `Type 2’

simple-R. Key in the numbe「 2 and p「ess “ENT’’

in the next pa「amete「, ente「 radius' R=200

P「ess “EN丁’’key to confirm.

Next, the pa「ameter is `TOOしDIA’o「 tooI diamete「

Setthe tooI diamete「 = 6.O mm. P「ess `ENT’

p「。SS ,h。 a「。。W 。。Wn k。,回

x [二二二コ
Y [二二二回

TYPE l-8

x[二二]　□
Y [二二二]

x [二二　]
Y [二二二回

TOOL DIA

to go to the next step. F「om he「e onwa「ds' PIease take note of the

描e「ent way the 2-aXis and 3-aXis BClOM DRO w川shown the positio= fo「 the z-aXis whieh is

inc「ementai vaIue of the amount of cut to take.

For BClOM 2-aXis DRO, yOu WiI- be p「ompted to ente「 the “Max Cut"" Skip this step ifyou have

the 3-aXis DRO. Let set “Max Cut” = 5mm. To achieve a smoother surface緬sh use smaIle「

. wh。n 。。。m。,。。t。S。。h。‘・Max。u,,,, 。「。SS“5,・ X [二二二コ

and p「ess “EN丁’’to confirm.

P「ess the a「row down key

X

Y

X

Y

ー0　　0.000

0　　　0.060

2nd point:

0　　　0.24与

Last point:

000.00

81　　0.与00

Z-　203,00

Z-　202.940

Z-　202.7与5

Z-　　0.000

Z STEP

Y [二二二回

and the BCIO 2-aXis dispiay w川Show the fo=owing:

This is the starting point of the radius comer" The

statuswindowwilI display ‘`Z - 2 0 3" 00’’・

p「ess the a「row down key and the co-O「di=ateS for the

lSI cut is disp-ay. C「ank the z-aXis handIe to move the

wo「k piece along the Z-aXis and move the job a10ng the

x-aXis to make the cut. Stop when the X-aXis display

shows O.000.

P「ess the arrow down key again and the co-O「dinates

fo「the 2nd cutw=l be shown. Repeatthe same stePS・

The last point is 「eached when the Status Window

shows “Z - 0.000”.
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Operation Status Window

BCl OM 3-Axis Diqitai Readout

・ Fo「the TOPlO 3-aXis digitaI readout, the display

box wi= show the coordinate positons fo「X and Z.

丁he “Z OUしI〃にOut O川mit) thatis shown on the

Status VVIndow wi= disappea「 when the you crank the

Z-aXis handie.

・ Crank the z-aXis handle unitl the Z-aXis dispIay shows

“- 2 00. 00 0〃. Noticethatatthesametime,the

X-aXis dispIay wouId change.

Z O U LI

AUTO X Z

. To make the lSt cut, mOVe thejob aIong the X-aXis unti- the dispIay shows “0.000,・・ When this is done, P「eSS

C「ankthez-aXis handIe unt旧heZ-aXis displayshows “- 1 9 0. 0 0 0’’. A newco-O「dinatewi= be shown

on the X-aXis dispIay. This is the co-O「dinate forthe 2nd cut on thejob.

. Repeat the step untii the Z-aXis dispIay 「eaches ’’0.000’’

一」
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10.O AUTO R

The digita一「eadout dispIay box wil- prompt the machinist to ente「 aii the paramete「S needed fo「 processing a

ci「cular a「c. This function p「ovides a consistent inc「ementai step (MAX CUT o「 Z STEP) in the p「ocessing of

the ci「cuia「 a「c so the smoothness of the ci「cuIa「 arc is in the hands of the machinist. And it is easy to

OPe「ate.

The fo-Iowing inst「uctio= WiI- be displayed on the status window of the digitai 「eadout p「OmPting you to input

the necessa「y data and the cutting pointsw剛be shown on the X, Y and/0「Z axis display sc「een.

N○○ �2X.R-XZ �2X.R-YZ �2X.R-XY �Remarks 

Plane �Piane �PIane 

1 �XZCENT �YZCEN丁 �XYCEN丁 �CuttingtooIstartsatthispoint Whichistheze「OPOSition 

2 �R �R �R �Keyinthe「adius 

3 �XZSTPT �YZSTPT �XYS丁PT �KeyintheStartpointofarc. 

4 �XZENDP �YZENDP �XYENDP �Keyi=theE=dpointofa「C" 

5 �TOOLDiA �TOOLDIA �TOOLDiA �Keyinthetooidiameter. 

6 �R+TOOL/ �R+TOOL/ �R+TOOL/ �SeIectacco「dingtoconvexor 

R-丁○○」 �R-丁○○」 �R-丁○○」 �COnCaVea「C. 

7 �MAXCUT �MAXCUT �MAXCUT �KeyinthemaximumZstep. 

ExampIeA:

ln the foIIowi=g eXamPle, We W川be wo「king on the XY p-ane ofthe wo「k piece to machine the circuIa「

、、出しで　　+Y/千、、 +X

Wo「king pIane: ARC・XY

Cente「 of a「C, XY CEN丁:

X=20.O Y=20.O mm

Radius, R:　20.O mm

XY S丁. PT:　X=20.O Z=0.O mm

XY END P:　X=40.O Z=2O,O mm

TOOL DIA:　6.O mm

TooI Compensation: R +TOO」

Z STEP:　　0.5 mm

Befo「e starting, PIease fixed the 4仙tes cutte「 to the too- hoIde「 and move the wo「k piece to the S丁ART PT

Clea「 a= axes 「eading to zero by p「essing the Xo and Yo buttons.
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To use AUTO R function’Piease fal-ow the procedure ou冊ed beiow.

Ope「ation

A.1 Setthe BClOM DRO to Smooth Rfunction

葉

by p「essing the AUTO R button

To p「oceed to the next step, PreSS the DOWN a「「ow

key just beiow the status dispIay window.

A.2 ln this step, We Wi= seiect the wo「king pIane. We w川

use the XY pIane for this wo「k piece.

P「ess the DOWN a「「ow th「ee times a=d you wi= see

the fdiiowing choices.

ARC -XY -→ P「ess `EN丁, to seIect XY pIane.

2X.R -YZ

2X.R -XZ

A.3 Next’PreSS the DOWN a「row button and you w=i be

P「OmPted to key in the cente「 of the ci「cula「 arc.

Cente「ofa「c, XY CENT: X=20.O Y=20,O mm.

X �2 �0 �EN丁 

Y �2 �0 �EN丁 

A.4 Next, P「eSS the DOWN a「「ow button and key in the

「adius, R = 20 mm.

A.5 Next' P「eSS the DOWN a「「ow button and key in the

Start Point ofthe circuIar a「c,

X �2 �0 �EN丁 

Y �2 � �EN丁 

A.6 Next・ P「eSS the DOWN a「「ow button and key in the

End Point ofthe ci「cuia「 arc.

X �2 �0 �EN丁 

Y �2 �0 �EN丁 

Press the DOWN a「「ow button to p「oceed to the next

SteP tO enter the tooi diamete「.

2与

x [二二コ
Y [二二コ

Status Window

ARC　-　XY

x [二二二コロ

XY ST PT

XY END PT



Meiste「 BC- 10M DigitaI Readout, Mi= DRO

Ope「ation Status Window

A,7 Key in tool diamete「, TOOL DIA = 6 mm.

In the next step, We W=I set the tooI compensation fo「

this job.

A.8 P「ess the DOWN a「「ow button two times, and you wi=

See the fo=owing choice dispiayed on the status

Window:

R + TOOし→ P「ess `ENT button to setto R +TOOL

R -丁○○」

A.9 Next, P「eSS the DOWN a「「ow bし岨On and set the

maximum cut inc「ement in o「de「 to have a smooth

Ci「cula「 a「c. Set MAX CUT = 0.5 mm

x=
Y[∴　　　看

A・10 Pressthe DOWN arrow key andthefirstcu軸g poi=t X

WOuld be dispIayed on the X and Y axis dispIay

Window.

Now, mOVe the wo「k piece along the X and Y axis

諜霊豊富言豊雷嵩。器寧常盤肌。
WOrk piece. When this is done, PreSS the DOWN
arrow button and the Point#2wi= be dispIayed on the

StatuS Window.

A.11 Movethewo「k piece along theXand Yaxis unt冊he

群書嵩v漂呈黒are ready to machine the

Repeat the process until the circuiar a「c is done,

There a「e a totai of 74 points fo「 this wo「k piece.

R　+　丁○○」

P丁　　　　　l

P丁　　　　　l

P丁　　　　　　2

At any time, When you may wish to pause o「 retu「n to normal mode ofope「ation’yOu Can:

o p「ess the 'RTN, button to pause and p「ess `R丁N’button again to continue from where you Ieft off in

AU丁O R mode.

0　P「essthe `AUTO R’buttonto retu「n to no「maI mode.

…藷…讃 "ト　　回　書ト

可
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Exampie旦:

In this exampIe, We W川be wo「king on the XZ p-ane ofthe wo「k piece to machine the ci「cula「 a「c.

Working pIane: 2X.R-XZ

Cente「ofarc, XZ CENT:

X=20.OY雪20,O mm

Radius, R:　2O,O mm

+Y/「‾十X

十Z

XZ ST, PT:　X=20.O Z=0.O mm Zero PosIl/On

xzENDP‥　X=40.O Z=20.Omm　(0・ Oii、

…詳ens詰十丁OOL　20i

Sねn PoInl

(20. 0)

Too/ O庵‖こ6 mm‾聞‾

Cente′PomlofArc ( 20, 20 )

Befo「e we start the AUTO R function, instaII the cutting tool into the tooI chuck and move the cutting tooI

to the start point of the wo「k piece・ Set aIl axes reading to ze「o by p「essing the Xoand Yo buttons on

the front paneI,

Then p「ess AUTO R button to set the digitaI readout to switch to Smooth R function.

Please foiIowthe step by step p「ocedure ou冊ed beIow on howto use the AU丁O R function.

Operation Status Window

B.1 SettheBClOM DROtoSmooth Rfunction

葦

by p「essing the AUTO R button

in the next step, We W川seIect the wo「king plane.

B.2　Use the UP I DOWN a「「ow buttons Iocated just

below the status window to scroiI backwa「ds o「

forwards・ and you wi= see the fo=owing choices:

ARC -XY

2X,R - YZ

2X,R - XZ 。→ P「ess `EN丁’button to set 2X.R _XZ

We a「e using the 2.X.R - XZ pIane fo「this wo「k

Piece. P「ess the DOWN a「「ow button a=d p「oceed

to the next step.
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Ope「ation

B.3　Key in the cente「 position ofthe ci「cuIar a「C:

X �2 �0 �EN丁 

Z �2 �0 �巨N丁 

B.4　P「ess the DOWN ar「ow butto= and p「OCeed to the

next step, R.

B.5　Keyi=the「adius' R.

press the DOWN a「「ow button a=d p「OCeed to the

next step, START POINT.

B.6　Key in the START poi=t Ofthe ci「Cuia「 a「C"

XZST.PT:　X=2O.O Y=0.Omm

X �2 �0 �EN丁 

Y �0 � �EN丁★ 

p「ess the DOWN a「「ow button and proceed to the

next step, END POINT.

★ Since Y=0, yOu may S碕)勅S Step・

B.7　Key inthe END poi=tOfthe ci「Cuia「a「C.

XZENDP:　X=40.O Y=20.Omm

X �4 �0 �EN丁 

Y �2 �0 �EN丁 

p「ess the DOWN a「row butto= and to go to the

next step, TOOL DIA・

B.8　Key inthetooI diameter.

丁ooIDiA= 6mm

聞置Ⅲ‖

press the DOWN a「row button to gO tO the next

SteP.

B.9　Select the tooI compensation.

use the UP/DOWN a「「ow button to tOggle

between `R + TooI’and `R -TooI’・

To save the setting, just p「eSS the ENT button.

p「ess the DOWN a「「ow button and p「oceed to the

next step to setthe maximum cut o「Z step.
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Meister BC- 10M Digitai Readout, M川DRO

Operation Status Window

B.1O Key in the maximum cut which is kept consistent

to get the desi「ed smoothness.

Set MAX CU丁= 0.5mm.

P「ess the DOWN a「row button and the co_

O「dinates for the first m冊ng point wi= be

displayed.

B.11 Move the m川tabie unt冊he X-aXis show `0.000, on

the X-aXis display window.

Now, the cu軸g too=s ove「 the first point and you

may start mi=ing along the X-aXis.

B.12 Next' PreSS the DOWN a「「ow key and the 2nd

m冊ng wi= be dispiayed.

Move the cutting tooI untii the X-aXis dispIay
`O.000’on the axis dispIay window. Now the tooI is

OVer the 2nd poi=t and you may start m冊ng.

Y工二臆　]

X

Y

X

Y

ー19.995

MAX CUT

Z　　　3.000

Z　　　3.000

Z　　　2.995

Repeat the step again unt旧he last point is done.

Since the BClOM 2 Axis DRO does not have a Z-aXis dispiay window, the amount oft「avel to fo「the Z axis

(knee) of the m帖s displayed on the status window. And the cu「「ent position of the Z height is dispIayed in

the Y-aXis window as shown beIow:

函

X-aXis Z-aXis

IftheZ axjs is outof「angethe e「「o「 message “Z OU Li,, o「Zoutof-imitw… be dispIayed on the

StatuS Window. C

∴
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Meister Precision Glass Scale

Meiste「 scaIes a「e high accu「acy displacement t「ansduce「S that connect to digitaI dispIay unit to form

digitai measu「ing equipment.

S pecifications

a) Scale:

b) Grating pitch:

C) ResoIution:

d) Accu「acy:

e) ABS reference ma「ks

f) Measu「ing 「ange:

g) Ope「ating tempe「atu「e:

h) Response 「ate:

i) lnputvoItage:

j) Outputsignal:

P「ecision etched g「ating giass scaies

O.02mm (50LP/mm)

5um

±0.005mm o「±0.0002 inches (at20。 C and within lOOOmm)

These ma「ks a「e located nea「 both ends ofthe scaIe.

100mm to 6000mm

O。C-400C

60 m/min o「 198 ft/sec

5Vdc

丁TL signai output

・ Two orthogonaI squa「e wave signaIs with the ampIitude of+5V (±5%)

・　SignaIOutput:

Signal Cyc-e +〇一〇→l

A 」‾‾‾「」‾「 5V

I

B山‾‾「_丁
: l 900 phase Dif‘eren∞

z iH

k) Type ofconnecto「: Linea「glass scale can be supplied with the fo=owing type ofcomecto「S

upon 「equest- DB7, DB9, HD15, 6 Pin Round, etC.

垂聾塾塾適
i) The standa「d cabIe is 3 m (9.8 feet) iong with stainless steei fIexible a「mo「 Sleeve. Linea「

SCaIes with t「aveI of l.5 m long and above a「e provided with 5 m long cabIe. Extension cabIes

a「e aIso available.



Meister Precision Glass Scale

1,O insta=ation

The foiiowing pictures show the 「ight and w「o=g method of mounting the scaIes.

1.1 The read head is aIways mounted so that it is旦Q! di「ectly in the path ofthe fiow ofthe

COOIant.

1.2　Gap between the reader head and a-uminium housing‥ Maintain a smalI gap between

the 「eade「 head and aIuminun housing. Keep the gap consistent th「oughout the whoie iength

ofthe gIass sca-e to l.2 - 1.5 mm. Use a feele「 gage to check.

80 
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1.3　P「ovide coolant/Chip cove「fo「the scaIes.

1.3.1 P「oIong the life ofthe linea「 glass scaies by usi=g Chip/cooIant cove「S.



Meister Precision GIass Scale

1.4　Mounting ofthegiassscaIetotheY-aXis.

PIease 「efer to the exampIes show= beiow for ideas on mounting the Y-aXis scale.

2.1 Aiways switch o冊e powe「 when connecting o「 disconnecting the linea「 sca-e p-ug to the

digitai 「eadout display box.

2.2 Ensu「e that the scaie cab-e is ab-e to move free-y du両g machining.

2.3 P「event the iinear scaIe from being damaged by cooiant orchip by insta-Iing a cove「 ove「the

2.4 CIean the alumjnum body ofthe IinearscaIe da時

2.5 Do notusethe airo「spraygun to cIean the DRO and the linearscaies.

3
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Meister Precision GIass ScaIe

4.O MX Se「ies Linea「GiassScaie

川ol如I MX 9面の初0伽eβの89 $`のの

完膚∴ MXク$(飢んのi〆　MXβ $仰のの

4.1 MX Scaie Dimension:

哩頭e「馳
There a「e Meiste「 MX3 Sma-I, MX4 Standa「d and

MX6 Heavy iinea「 scales.

MX3 1inear scaIe has a siim p「ofiIe to fit into a「eas

Whe「e space is a const「aint such as the compound

S=de on a Iathe.

MX4 Standa「d is suitab-e for most applications.

MX6 Heavy is suppiied for travei st「oke of =OO mm

and above. It has a thjckeraIumi=um body.

MX4 a=d MX6 have double seaIing fo「 bette「

P「OteCtion from chips and coolant.

ModeI �A �B �C �D 

MX3 �20 �29 �18 �20 

MX4 �22 �34 �19 �22 

MX6 �30 �47 �19 �30 

Model �E 

MX3 �6 

MX4 �7 

MX6 �8 

i .‾「‾ �Reader �三〇∴ �l 

各 丁 
園田 �� 

60 ��I 

M5×0.8(2P) �� 

に」
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