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& 1 Va8 Ve £ g Al Straight shank type

W/3—hF47 Short type Fig.t AL—hRw2 Straight neck
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Cat. N stock || 19"
Mo toc R oD 01|22 1 mmiw{::s oK | on" &
F=IT8
_BNMS-0600307T-S10 | ® | 2 | 3 | 6 15 <30 80 54 10 4'14'8'15]FSW-2005H ME __{BNM-060.... | RNM-060....
BNMS-080035T-S12 | ® | 2 | 4 | 8 (185 35 | 92| 7.2| 12 [3'41'7°45|FSW-2506H A-07 |BNA-080... |RNM-0E....
BNMS-1000357T-512 | @ [ 2 |5 |10 21 | 35 92| 9 | 12 [1°55'545'|FSW-3007H A-0B  [BNM-100... |RNM-100...
'BNMS-1200268-S12 | ® [ 1|6 |12 /26 | — | 8311 | 12| — | — |FSW-3509H A-10 anm-12q:.:_]nﬂm4m._._
_BNMS-1600325-S16 | ® | 1 |8 |16 32 | - 9214 |16 - | - |FSW-4013H A-15  JBNM-160... |ANM-160...
BNMS-200038S-S20 | ® | 1 [10 |20 38 | - (104 17 | 20 | - | — |FSW-5016H  A-20W |BNAI-200... |RNM-200...
BNMS-2500455-S25 | @ | 1 |125 25 45 | — 12121 | 25 | — | — |FSW-6020  A-30 BNM-250.... | RNM-250...
'BNMS-3000535-S32 | ® | 1 |15 |30 (58 | — 13326 |32 | — | — |FSW-8025 | A-40 [BNM-300... |RNN-300...
BNMS-3200535-S32 | @ | 1 |16 | 32 53 - 133 26 | 32 | - | — |FSW-8025  A-40 [BNAI-320._. |RNM-320...

&) MLFRF»FREAATEUR Y A FESROCEIN.  Nole) All culters are supplied without inserts TR Cutting condifions E e ]

WERILY 4T Widdle type
BNMM-S type (zrL—hxw2)
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= & (mm) Dimensions Elampﬂnrew, Wmnch
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Gat. o Skl R eDc| &2 | L | @D | eDs [ D> /7 3
‘BNMM-1200535-512| @ | & 12 53 110 11 12 |FSW-3509H] A-10 Fi
'BNMM-160063S-S16| ® 8 | 16 | 63 | 128 14 | 16 |[FSW-ID13H| A-15 E__Hmj_ﬁq |RI"|III.|'I1EU
BNMM-200075S-S20| ® | 10 = 20 = 75 | 141 17 20 |FSW-5016H  A-20W [BNM-200... RNM-200...
BNMM-250090S-S25| ® | 125 | 25 | 90 | 166 | 21 | 25 |FSW-6020 | A-30 [BNN-250... |RNM-250...
BNMM-3001065-S32| ® | 15 = 30 = 106 = 186 | 26 | 32 [FSW-B25 = A-40  |BNM-300.. RNM-300..
BNMM-3201068-532| ® | 16 | 32 | 106 | 186 26 | 32 [FSW-8025 | A-40  |BNMI-320... [RNM-320...
#) MILFIEF T REMDATEU RS A, TESROCIEIW.  Note) Al culiers are suppiled Wihout inserts IS Cuting conditions:
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"MIRROR BALL" Indexable Ball Nose End Mills
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8 3 VR SR By - F g Al Straight shank type

BZFILEZ4T  Middle type

BNMM-T type (z—/tzws)
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B & Fidi
et N Stock| R l@¢Dc| 21 | 82 | L |¢D1|@Ds| 65" | 6 O
F—itl
'BNMM-080053T-512| @ -i | 8 (185 53 110 | 72| 12 |2'20' 3'30'|FSW-2506H] _ ... RANM-080....
'BNMM-100053T-S12| @ |10 |21 | 53110 | 9 | 12 [1712'230'|FSW __ B A00...| RNMA100...
BNMM-120053T-512| ® a 12 (22 | 53 110 |11 | 12 | - |1°30'|FSW-3509H BNM-120.... RNM-120...
'BNMM-160063T-S16| ® | 8 | 16 28 | 53___123 114 | 16 | - [1°30'|FSW-4013H ~ |BNM-180... RNM-160....
'BNMM-200075T-S20| ® [10 | 20 34 5 141 (17 | 20 | — | 2" [FSW-5016H *|BAM-200.... RNM-200....
BNMM-250000T-S25| @ |12.5 25 |41 9n_1ee[21 I25| — | 2°20'|FSW-6020 | BNM-250.... RNM-250...
BNMM-300106T-S32| @ |15 | 30 49 106 186 26 32 038 3 |FSW-8025 BNM-300.... RNM-300....
BNMM-320106T-S32| ® |16 | 32 (49 106 /186 |26 | 32 | - | 3" |FSwW-8025 | BNM-320.... RN azu
) MILFIEF o TREFAATEVERA, FEBTRO<EEL.  MNole) Al cubiens are supplied witow insarts IR Cuning condrions EEIREYE=TD

BOYS%47  Long type
BNML-T type (7—/txvs)
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Clamp Screw| Wrench | inserts

ﬁ: H;E ?sItcﬁ | o : D ]
A R |¢Dc| &1 | 82| L $D1‘¢D5 O’ | Bn° | 4 ‘ O

Fe ) \

'BNML-0DB0075T-512 | @ 4 | 8 [185| 75 132 | 7.2| 12 [1°37'|1°30'|FSW-2506H .F‘._F_}?' BNM-080..., RI'-.IM -080....
_BNML-100075T-812 | @ [ 5 | 10 |21 | 75 132 | 9 | 12 [0°49'| 1" |FSW-3007H| A-08  [BNM-100...RNAH00...
BNML-120085T-S16 | @ s |12 (22 | 85145 |11 [ 18 12?' 1an' FSW-3500H A-10 [BNM-120..[RNMM20...
BNML-160100T-S20 | @ |16 |28 | 100166 |14 | 20 FSW-4013H| A-15 [BNNI-160..., RNM-160...
BNML-200115T-525 | @ 1I_J 20 34 | 115 191 17 | 25 |122' 1'50'|FSW- 5016H  A-20W  [BNM-200..., RNM-200....
'BNML-250135T-832 | @ __12___51 25 |41 135 215 |21 | 32 [1°38'1°30'|FSW-6020 @ A-30  [BNM-250. JRNM -250....
'BNML-300160T-S32 | ® [15 | 30 40 160 240 |26 | 32 |0°24' 1°10'|FSW-B025 @ A-40  [BNM-300... RNMI-300...
BHML—EEDTEBT—SEE ® |16 | 32 ]49 | 160 240I26 | 32 ] = |1 ‘10'|FSW-8025 | A-40 BNM- EW....!RHMHEU o
Y MLFICF o RS ANTEVES A SHEERG S0 Nole) All cuttors are suppliod without insorts MR Cutting conditions
28 7RUER | fERLTN-m) a8 TRUER !ﬁﬂ‘HWIN-m‘r
iRy i A e ) Camp s isigse

FSW-2005H a5 —_ FSW-I3H EL

T FaW-2506H | 08 FsWGoleh 40

__ FSW-3007TH | 12 FsW-sam 54

FEW-1500H 20 FEW-3025 6.0
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p N VR ST P e Ml Straight shank type
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WO Tv2T947  Long shank type
BNM-T-LS type z—/tzvozvs)

|
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& (mm) Dimensions

f & TEE
S0, Steck| R |@Dc| £1 | £2 | L |¢D1 ¢Ds| 6k | 6n°
F—itm J e
BNM-200050T-S25LS | @ |10 | 20 | 34 50 170 17 | 25 3°33'| 12 st-ﬁmﬁl-li A-20W  [BNM-200.... RNM-200....

BNM-2500607-S32LS | @ |125 25
BNM-300080T-532LS | @ |15 30

41 | 60 | 200 21 | 32 |410'] 14°
80 220 26

49

32 |0'53'|

4

FSW-6020 | A-30  [BNM-250..]RNM-250..

) L FEF e TRESBATEY FA. HRERR T,

Mala) All cutleds ang supplind wisthou! insorts

FSW-8025 | A-40  |BNM-300... RNM-300...
TIERE Cutling conditions EETEEFITETl
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" “MIRROR BALL" Indexable Ball Nose End Mills

wafIER
o 8§ 1 Ve = AVEs Lo B g i Straight neck type

WA—/\—3—pkFA47  Super short type
BNMS-S-C type (xrL—rzv2)

OIREEHRILY ICIRE (v I7ELEHE)
QREEHRILT IR EEF v TR TIEE
Adopted to shrink-fit type holders. (Shank diameter tolerance: hB)
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S5 (T e Camp Scvew | Wiench

fe &/ T )

ta ok Skl R | @Dc | £2 | L | D1 | oDs | P /3
BNMS-060017S-S06C | ® | 3 6 17 60 54 6 |FSW-2005H  A-06
BNMS-0800255-S08C | ® | 4 25 | 90 | 72 | 8 [FSW-2006H A-07 :
BNMS-100030S-S10C | ® | 5 | 10 | 30 | 100 9 | 10 [Fsw-3007H A-08 |0 00,
#) RILFICF o TRAFHAATHEUERA, BB ROEEL.  Nobe) Al cutlens are supplied withou! inses IR Cuting coaditions
W3—bkF+47  Shortype

BNMS-S-C type (xrL—rzxu2)
» Body
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_'r E(mm} S Clamp Screw|  Wrench Inseris

& TEE /

S Stk| R | ¢Dc | £2 | L | ¢D1 | ¢Ds > @
BNMS-1200285-812C | @ 6 12 28 84 11 12 |FSW-3500H A-10  [BNM-120... ANM-120...
BNMS-160033S-S16C | @ | & | 16 | 3 | s 15 | 16 [rswdoiaH A5 (B awne..
BNMS-2000395-520c | ® | 10 20 | 39 | 105 19 | 20 [rswsoteH A-2ow (ENMZ00. puo00
) MILFIEF o T RRIAATEYE A, FEERO<EAL,  Note) Al cullers are supplied without inserts SR Cutting conditions

IHTRLER | MERLT (Nm) a5 TRUER lﬂhﬂr‘?ﬂﬂ-m?
L34 screm teros Chanp sorew ornse

_ FSW-2005H [E] _ FSW-A013H EL
FEW-2506H (1] FEW-S01EH 440

_ Fewabore | 0 12 FSW-smR0 £
FEW-1500H 20 FSW-3025 6.0
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& o P - AV, LB g Al Straight neck type

E=RLZAT  Middle type

g
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o s 559700 UUF | hFvT
R GanpScrew | Wonn | insens ”
2R L SN
AN
BNMM-0600355-S06C | ® | 3 6 35 | o | 54 | o6 [rowooosH Aoe [P0 gy g
BNMM-080035S-508C | @ 4 | B8 | 35 92 @ 72 8 |FSW-2506H | A-07  |BNM-080... RNM-080...
BNMM-1000435-S10C | ® | 5 10 | 43 | 100 9 10 [Fsw-3007H| A-08  [FI00-Rum-100..
BNMM-1200535-512C| @ | 6 | 12 | 53 | 110 | 11 | 12 |FSW3S00H A0 |BUM-120...ANN-120..
BNMM-2000755-520C | ® | 10 20 | 75 | 141 | 19 20 |rsw-soteH  A-20w [BM00-- | auaon..
BNMM-2500005-S25C | ® | 125 25 | 90 | 166 | 24 25 [Fsws00 | A0 |BMEED- aunosp..
BNMM-3001205-532C | ® | 15 30 | 120 | 200 29 32 |rsw-8025 | A-40  [BNMEE- RuM-a00..
&) ML FRF I REHAATEYES A MEBSFHOCETW.  Noe) All cutters are supplied without inserts YIS Cutting conditions.
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4 Vs - AVE LB gw i Straight neck type

WOvI547
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=>—I\—)UBNMs:

"MIRROR BALL" Indexable Ball Nose End Mills

BNML-3-C type (xtL—hzws)
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SRS D) e Clamp Serew|  Wrench inserts
iﬁ E Eﬁ ..__I..h i : i
Cat, No, Stock R. w: Ez .E. ¢D1 ¢DS .__/ |
g
BNML-060017S-S06C| ® | 3 O 17 | 120 | 54 6 [FSW2005H A-06  [BRNDEL- laNwgs0..
BNML-0800755-S08C | ® 75 | 140 E—— e
T R e O oo ieo | 72 | & [FSW2SOGH| 07 [BUM-OD.. RAMIORD..
BNML-1000758-510C | ® | 75 | 140 | |
BNML-100080S-S10C| ® 80 | 220 BNM-100...|
- ; 5 : — i
BNML-1000955-S10C| ® o 0 [ [ e e T s
BNML-1001405-510C | ® 140 | 220
BNML-1200955-512C| ® o5 | 160 |
BNML-120100S-512C| ® 100 | 220 . _
INNL 2010085126 ] @ | ° Tt 12 (FSWSS0SH A0 [BUH120...RIM12..
BNML-1201505-512C| @ 150 | 220
BNML-1600705-S16C| @ 70 | 140 i
BNML-160090S-S16C | @ 9 | 160
BNML-1601005-516C| ® | 8 | 10 | 100 | 220 | 15 | 16 [rsw-dor3H A5 (2B u-tGD..
BNML-1601105-S16C| ® 110 | 180
BNML-1601505-S16C| @ 150 | 220 |
BNML-2001005-520C | ® 100 | 220 I
BNML-2001058-S20C | ® | 105 | 180 |
BNML-2001255-520C| ® | 10 20 | 125 | 200 19 20 [rsw-5016H  A-20w [SNT00- w200,
BNML-2001708-S20C | ® | 170 | 250 | |
BNML-2002205-520C | ® 220 | 300
BNML-2501005-525C| @ 100 | 220 i
BNML-2501405-S25C| @ | 125 | 25 | 140 | 220 | 24 25 [FSW-6020 A-30 [cHVER- ANM-2s0..
BNML-2501705-525C | @ 170 250 | I
BNML-300100S-832C| ® 100 | 220
BNML-3001408-S32C | @ | 140 | 220 | | BNM-300...
TR O T o0 | %0 | 2 a2 [FSW-8025 | A0 (3T RNM-a0..
BNML-3002205-532C | ® _ | 220 | a0 !

&) MLFICFTRAEFAATEYERA. FIESROC I,

o

Mole) All cutters are supplied withoul inserts.

VIS Cuting conditions EEERC Tl

IRLTRCER | EERLTNM 790 TRCER | EERLD INm)
JClamy scrom & isige = ] i il Bl
__ FSW-2005H ] ~ FSW-a013n 30
. FEW-2508H |} 2 09 _FSW-GOIBH ) 40
_ FSW-300TH | 12 FSW-G020 54
FEW-3505H 20 FEW-2025 60
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et A AU L gw Al Taper neck type

// DIJET

Wis—bk - ZRIL - OYTF4T  Shorl-Middle-Long type
BNMS/ M/ L-T-C type

s _ 8
T 2T 11 8 ' 2|
A T :
£ 'y,
R I &
- d' -
95700 LoF | wiEFvT
I 7 (mim) Bimensions Clamp ScrewJ Wrant:h Insers |
falafo. Sock| R loDe| £1 | 42| L |oD1 @Ds| Bk | B0 O
.0 ﬁ i @
BNMS-060030T-S10C | ® | 3 6 15 30 80 54 10 4’14 & |FSW-200H 00| RNM-060...
BNML-080075T-S12C | @ 4| 8|20 | 75 132 | 72! 12 |1°37| 2° |FSW-2506H! A-07  |BNM-080..|RAM-080...
BNML-100075T512C | @ | 5 10 (28 | 75 132 9 12 049 1s0|rswa0orn Ao [BMEI--mug0..
BNML-120085T-S16C | ® | 6 | 12 [27 | B85 145 10 | 16 |1°27 | 2°30'|FSW-3500H  A-10  |BNM-120..[RNM-120..
BNMM-1600637-520C | ® 63 [ 128 | 12" 8] & BU-160...
BNML-160100T-S20C | ® 8 | 16 305i 100 | 166 14 | 20 |1.15,| o PSWdﬂ1Bi-l| A-15 GRM-160. RNM-160....
BNML-200115T-525C | ® | 10 | 20 (36 | 115 191 17 | 25 |1'22| 2° |rsw-s016H| A-2ow |RRN-200--auat-a0o...
BNML-3001607-832C | ® | 15 | 30 (48 | 160 240 26 32 |0'24'| 1' [FSw-s025 | A-40  |2NIN- w30
#) fILTFIEF v TREMAATEYED A BIEESRS TN MNole) Al cuflors are suppliod withoul insens
?5?%;\5‘ !Iﬂr-w:;rd-mi ‘?‘.’-‘??ﬁlfi ﬁ-dh‘?{mﬁ!
FSW-2005H +_%T_36M
_ FSW-2506H 08 _FEw-ARlEW ) 00 40
FEW-3007H " FSW-50Z0 Ef
FSW-1500H 210 FEW-3025 6.0
bl s ok ge 8 Under shank type
B e . ]
ENMUCHRE e —
f i |3 E!'
® < @ 4
=k L i
& _— 95y7R0 LyF | dmFvr
_'r ;ﬁ {mm) Dmensions Clamp Screw|  Wrench Insaris
Cat. No, Stock| ®Dc 47 Il dD1 | ¢Ds ’- [ 0
/ @
BNMU-160220-515C | ® [ 8 | 16 | - | 220 | 15 | 15 |FSW4013H A-15  |RIS0- a6
BNMU-200270-S18C | @ | 10 20 4 | 20 | 19 18  |Fsw-5016H| A-20w [BHNZ00--qn-200...
BNMU-300300-528C 15 | 30 | 60 | 800 | 20 | 28 [FSw-B025 | A-40 [EMM-30-lanman..
H) MLTEF o TR RSAATEYES A, MBSO Nolo) AN culiors aro supplied without inseits ISR Cutting conditions EEEREY Ll
FLTRGER | MERLZMN-m) FELTRUER | SERLTNm
Ll scren Racomranded tongs Dl soin Recommendad 1igs
FEW-2005H 0.5 _ FSW-A013H 30
_ FSW-250EH 08 FSW-SR16H 40
FEW-300TH 12 FEW-6020 to
FEW-3500H 20 FEW-8025 8.0

-_: A=) =TERREE cassclud stock tem

O: FEERE swniobonded  OF TS CIOIBRGE tonobedemns 80 SEEERR Made to ery
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“MIRROR BALL" Indexable Ball Nose End Mills

YR

7]+ || ettt | 2 P et M Modular head MBN type
TYPE SO 35~359— )

EVaS—AwkE[ | £y FEONMENME: 15umLl T (B1510umilF)

Accuracy of MBN atter combined 0.0. run oul : below 15¢m (Target balow 10m)

e L = MD
gy T4
4 |/ ! [/ | e
‘\ DS R —
v T, | = =
Fs a5 &0
M & (mm) Dimensions WiEFyS | BB B Parls
B [ | | Applicable inserts g;ﬁ;ﬁh o
cat, No, sock| R |@¢Dc| Lf l¢Db|MD| C | W P q @ ?j%
| N s
MBN-100-M6 | @ | 5 10 18 97| M6 65 8 | BNM-100../BNM-110 |FSW-3007TH A-08
MBN-120-M6 | ® | 6 12 20 115 M6 65 8 BNM-120... FSW-3509H  A-10
MBN-160-M8 |® | 8 16 23 15 | M8 8 | 12 |BNM-160../GRM-160.. |FSW-4013H A-15
MBN-200-M10 | ® [10 | 20 | 30 |185 M10| 8 | 14 | BNM-200../GRM-200... |FSW-5016H| A-20W
MBN-250M12 | @ [125 25 35 |24 | M12 10 17 |BuM250../GAM-250.. |FSWE600 | A0
_ MBN-300MIG | @ [15 | 30 | 43 (29 |M16| 125 22 | BNM-00... GRI-0D.. |FSWH025 | A0
MBN-320-M16 ® |16 32 43 29 |M1E 125 | 22 BNM-320... FSW-8025 | A-40

#H) L RS ICFy TR TEYER . BIEERD IR,
2. a5 RO RE T2 35— M IS, (MG, MBS TICIEWAEZTH(D5F+ 7 DEREEELET.)

Note) 1. All cutlers are supplied without inseris.
2, Pleasa see page 5 for recommended tightening torque. (When mounting ME or M8 head to shank, recommend io use DIET DS type spanner wranci, )

SWEZNF (M6.MEFR)
NS REYLZ | @EiELZ —EntE W Lok B
Cat. No. Thread Tighiening forque Spanner si2e Thickness Tedad lengih
% DS-8 M6 8.0N:m 8 4 85
Ds-12 Ma 16M-m 12 4 93

#Ha—RNIEILG S TROE S ERS IELET .,
# D5 type spanner wrench prevented over-tightening, due o short handle specification

B A=H=FBR cocdedsocktem O EETEME Soon o b socked (5 E‘m{mm' Geom o b debeted B BESEERAR  Mcte w ere



// DIJET

£ —5/RTUHE Treough coskint hole F =% dcbor Pk

EVaS—AwRE[HE# |y MEONMIENIE: 15umi T (B8 0pmElF)
Accuracy of MBN-H atter combined 0.0, run oul ; below 15¢m {Target below 10m)

m b Bt oo | PIE e B ] S Modular head MBN-H type

1 é B TRCER | BEEILZ(N-m)
[ d R

e 72

FEW-40131 ET)

FEW-5016H_ 1

FEW-8020 5.0

FSW-4025 _HD

o & (mm) Oimensions wEFyS | BB & Pt

iz & 7E[E ‘ | Applicable inserts g&?ﬁ;iﬁh #F;;?h

Cat. No, Stock| R |(@pDc| Lf |@Db| MD | C W —

MBN-00-M6-H | ® | 5 | 10 18 97 M6 65 8 | BNM-100../BNM-110 |FSW-3007H] A-08
MBN-120-M6-H |® | 6 |12 20 115 M6 65 8 BNM-120... FSW-3509H|  A-10
MBN-160-M8-H |® | 8 | 16 23 15 M8 | 8 | 12 | BNM-160../GRM-160.. [FSW-4013H A5
_ MBN-200-M10-H | ® [10 | 20 | 30 | 185 M10 8 | 14 | BNM-200../GRM-200.. |FSW-5016H  A-20W
WON-2SO-MI2H | @ | 125 26 | 36° [24 M2 10 | 17 LONN-280.. [GRM-250.. [EEW-0020 | A0
_ MBN-300-M16-H | ® [15 | 30 | 43 |20 |M16 125 22 | BNM-300../GRM-300.. [FSW-8025 | A-40
MBN-320-M16-H | ® |16 | 32 43 (20 | Mi6 125 22 BNM-320..  |FSW-B025 | A-d0

3L RILFICFy FIRERAATEUE R . BIEBROEEL,
2, EFaS5— wHOBRE I FILAESA— PR DB ES L (ME. MBS TICRWRAZITH (D55 T ) DERERBLET.)

MNata) 1. All cutlers are supplied withoul inserts.
2. Please sea page 5 lor recommended fightening torque, (When mounting M& or M8 head fo shank, recommend 1o wse DIJET DS type spanner wrench,)

SWEZ/F (M6, MBFE)

NS P | @FELT ZEntE W Har B

Cat. No. Thread Tightening tonque Spanner size Thickness Totzl kength
% DS-8 M6 8.0N-m B 4 85
Ds-12 Ma 16MN-m 12 4 93

#La—RNIELEH THGES ERELET.
%% type spanner wrench prevented over-lightening, due to short handie specification

B A== sedudsocktemn O IFETEMER Goon o b wocked (03 E‘m{mm‘ Geonio e deteted B BESESEREAR Wacts b erdar ! m
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"MIRROR RADIUS" Indexable End Mills
SRR

& o P o A B g B 2L S8y L L gw Al Straight shank type - Taper neck type
BRI Middle type

A P

. 2 e 1 2
ﬁ{- T \,El "I .:_'II‘
E' N ' é %1 ] n I I:"
1RNMEF v L £ - "6 C reweren. | F 2
F
I L | g L >
%: Fig.1 F=Itwd Taper neci % Fig.2 AbLr—pFur2 Straight neck
+ 3 ; 93700 LyF | ®#RFvT
S e kee “Clamp Screw | Wrench insers
?: ME ﬁ Fig. |
e o ®Dc| &1 | £2 | L |¢D1 @Ds| 6k | On° f’ 0O
F—itm W
RNMM-080053T-512 | @ 1 8 [185| 53 110 7.2, 12 2°1G'I2°30' FSW-2506H  A-07 RAM-080...,
RNMM-1000537-512 | @ 1 10 | 21 53110 8 i2 |17 5 2° [FSW-3007H  A-08 RNM-100...
RNMM-1200535-312 | @ 2 12 - 53 110 11 12 | - - | FSW-3509H  A-10 RNM-120... 130...
RNMM-1600705-516 | @ [ | 70| 140 [ RAM-160...
HNNN-TOUU/Bo-alb | @ o 1 e A Bl B9 16 | = — | Fswdo13H!  A-15
RNMM-160090S-S16 | @ 80 | 160 RNM-170...
RNMM-2000755-520 | @ | | 75| 141 [ RNM-200...

_RNIIV-2U00 /900l e 1 e Tl b ] B o ! — | — |ESW-5016H  A-20W
RNMM-2001058-520 | @ | ° | 2 105 180 = i ; RNM-210..
RNMM-2500003-525 | @ [ _ | 90| 186 | | I g ! RhM-250...
RNNM-2501408-525 | ® 2125 140 | 220 24 25 FSW-6020 A-30 RNM-260
RNMM-3001065-532 | @ 106 | 186 |
LR P 2 13| =1 4129 32 | - | = |F5W-8025 A-40 RNM-300...
RNMM-3001405-332 | @ 140 220
RNMM-3201065-532 | @ ' 106 186 |
_ANN-acUlUDO-0ae | @ | 5 | a4 | _ | MO 100 [ a0y as | — | Fsw-a025 A-40 RNM-320
RNMM-3201405-332 | @ 140 220

H) LT F v THEIAATEY Bt A, PIEERBCEEL.  Note) All cutiers are supplisd without Inserts ISR Cuning condiions (IEEE 2D

RNML-S /T type = e m—
‘3!_ By 3
ol T =l T T ]
§ Kol 8 § he g
1 | { = | 1
1" (RNNE F o ) ke £ R I RNMEF . & J
L # i y - L .
%_ Fig.1 F=#{3pw% Taper neck % Fig.2 RbLlr=bkfard Straight neck
: imenei 930700 LYF | wmFvd
o & (mm) Dimensions Camp Seiew | Wisnsh i
?at M;E stock | F19- ! o : Q
o oDc| 01 | 22 | L |oDn|oDs| 6 |0 | > 7
Fom T b /<$ L
RNML-080075T-812 ® 1 8 185 75 140 7.2 12 1'32'| 2° |FSW-2506H A-07 RNM-080...

_ RNML-1000757-812 | @ | 1 | 10 (21 | 75 140 9 | 12 |0°46'| 1° |FSW-3007H A-08 | RNM-100..
RNML-1200957-516 | @ | 1 | 12 |22 = 95 160 11 | 16 ' 1712'/115|FSW-3508H A-10  |RNM-120../130..
RNML-1601005-516 | @ 2 16 | — | 100200 |15 | 16 | — | — [FSW-AD13H| A-15 RNM-160... A70...
RNML-2001258-S20 | @ | 2 | 20 - 125 250 19 20 - | — |FSW-5016H A-20W |RNM-200../210..
RNML-2501508-525 | @ 2 |25 | - [150 | 300 |24 25 | = | = |FSW-6020 A-30 RNM-250... /260...

) mLFIEF o REHAATEVR S A, ESIOCET0.  Note) All cutiers are suppied withou! Inserts IR Cuting conditions: E3A—z7

DS TRUER | MEFAZINM | D5V RLER | MENLT N
Calimg screwm L oo CRID BT Fepog el iorgse
[ELET T &5 L FEW-amEh | a0

C FEW-2506H [ FEW-501EH 40
FEW-200TH 1.2 FSW-80F0 50
FEW-3500H Z0 _ FSW-305 B0

B A=H=TBR cededsecatem O BETEMER Sovtewaocked () TEEIECEDIEREE o mdes ¥ BEEER 0t wons



// DIJET

0 e a i ik e A e A SR L e Straight shank type - Taper neck type

W3- T-AFTR  Shoritype - Stub type

1. B FEZ5D. 5EMELRIN I RERERILSY . 1, Adopted to shrink-fit type holders. (Shank diameter tolerance: hé)
2. BEHES—SUFAFvITHRMEEBALTORINIERTE 2. Extension length: 2.50
RELEETEI A e,

3. BEEDRILS TR (v L TERENE) .

RNMS-U-C type (xhL—rzv2) g @ —f - +_ ______ s

L §
1° (RAMTEF J._)'.II
I HRMAFRMAEF 4 7 {

Bls hi

o SY7R6 L AEFy T
= 3% (mm) Dimensions g?mg&@k ﬁmg;' ﬁﬁﬁ:
e & £
Cat. Nao. Stock d"DC _Ez L Q.I}D! '[ﬂ'DS @
RNMS-060015U-506C | @ [ 15 60 | 5.7 6 |FSW-2005H A-06 FNM-080.. /HRM-080...
RNMS-080020U-S08C | ® | 8 | 20 | 70 | 7.6 | B |FSW-2506H A-07 |  RNM-080../HRM-080/090...FRM-080..
RNMS-100025U-S10C | ® | 10 | 25 75 95 10 |[FSW-3007H A-08 RNM-100.../HAM-100/110.../FRN-100...
RNMS-120030U-512C | @ | 12 | 30 | 80 | 11.5 | 12 |FSW-3509H A-10 | RNM-120/130./HRM-120/130./FRM-120..
RNMS-160035U-S16C | ® | 16 | 35 = 90 | 155 | 16 |FSW-4013H A-15 |RNM-160/170../HRM-160/170...FRM-160/170...
RNMS-200040U-520C | @ | 20 40 | 105 | 195 | 20 |FSW-5016H A-20W |RNM-200/210../HRM-200/220../FRM-200/210...

&) RFICF o TR ALTEHY Tt h. BIBMERDLIED L. Note) All cftors ano suppliod withou! inserts LM Custing conditions A=)

W=RILZCT Widdle type

RNMM-S-C/T-Ctype (T

2 -
9 o Qi g 8
- @eHt—r——1l| J SR
| | e | o
FERNMBFOA T, VRN F T | *
FHEVYFRMIEF N = v -ﬂ 3'1HF!-'-"L-"FRJ'.I1.1‘E'7":>'I-'?_ L
%I: Fig.1 F—{wd? Taper neck %I: Fig.2 AbkL—b3wdr Straight neck
2 T 9550 |LF HnFvT
_.|' E (mm) Blmetzlans _ Clamp Screw | Wranch Inseris
e & Eﬁlﬁgl | | %
Bl h; Sock “ldDc 41| 42 | L D1 dDs| 65" | 6n° O
| | F—ITh |
| | |
RNMM-080053T-S12C| @ | 1 | 8 20 | 53| 110 7.8 12 212 2° |FSW-2506H A-07 |RNM-080../HRM-080/090. /FRM-080...
RNMM-1000505-510C| @ | 2 =l Se g aoil = = | RNM-100...
RNMM-100053T-S12C| @ | 1 10 1535 63/110]| 22|12 7' 7] 1 FSW-3007H| A-08 HRAM-100/110../FRM-100..,
RNMM-1200535-512C| @ | 2 | 12 | — | 53110118 12 | — | — [FSW-3509H] A-10  |RNM-120/130. /HRM-120/130._/FRM-120...
RNMM-1600708-516C| @ 70| 140 | RNM-160/170...
RNMM-1600908-S16c| @ | 2| 18 | — [ 90 1e01158| 16 | — | — |FSW-OISH A5 | yan 6070, srRM-160/170..
RNMM-2000755-520C| @ 75 [ 141 RNM-200/210...
RNMM-2001055-520c| @ | 2 [ 2° | ~ 10518098 20 | — | — |FSW-S016H A-20W| ypyyoni200. FRM-2001210...
R Sk o 2 [ 25 | - |1ig|g|24a| 25 | - | - [FSW6020 A0 | RNM250260./FRN-250.
RNMM-3001065-532C| @ | 2 | 30 | - | 106|186 (298 32 - | — [FSW-8025 | A-40 RNM-300.../FRM-300...
RNMM-3201065-532C| @ | 2 | 32 | - I1~::|6|1BE‘-|31B| 32 | — | — |FsW-B025 | A-40 RMM-320.../FRM-320...
#) mIEFICF o T RS AATEL E A, FBERHC ST Nole) Al cufters o suppliod withoul inserts S mmﬂcﬁdﬂium
2SUFRLER | BT N-m) D5FRER | HERL N
CRumg s ded Clamp s Tpcommuenidsd lomoe
—_FEWomIEH | ) __FEWADTEH | a0
FEW-2506H l.‘r.B FEW-5016H 40
FEW-200TH FEW-E020 5.0
— FEW-Is0BH | ii_ __ FEwW-Rods | &b

B A= =—TERSE o stock e (D3 E_E‘E_.ﬂ Eoan o be stocked (2 Mﬁdmm Fooejo ba deteted 0 BESESERRER M b erde ! @
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"MIRROR RADIUS" Indexable End Mills

& o I - V0 B2 g B8 20 L o 300y -2 o Al Straight shank type - Taper neck type

BERIVEAT-AF TR Middie type - Stub type

1. B TFRED. SEHF VRN THERERILS .
2. MEVSS—F5I7 AFvTHRVEZAWTORNINTS

BIE L@t HI b el .

3 RFEDRILSICRE (Ve T ERE D).,

Body) RNMM-U-C type (ziu—kzv2)

rledelee sliogai dv

1. Adopted to shrink-fit type
2. Extansion length: 5D

holders, (Shank diameter tolerance: hi)

P RMMEF ST |
3 (HRNVFRAE F o )

=

%@.h" =

: : 5U7a6] LY FvT
ﬂ * {I"I"IITI] Dimensions gﬂmpﬁ:rﬂk Lﬂrmﬁ ﬁﬁ;:

e # Fedi

Cat. No. stk | ape| g2 | L | oD gDs £ & , fb
RNMM-060030U-S06C | @ 6 | 30| 80| 57| & |FSW EUUEH. RNM-DG0._HRM-0G0..
RNMM-080040U-S08C | ® | 8 40 90 76 8 |FSW-2506H AI}? ] RNM-080.../HRM-080/090.../FRM-080...
“RNMM-100050U-S10C | @ | 10 50 100 95 10 |FSW-3007H  A-08 RANM-100.../HRM-100/110...FAM-100..,
ANMM-120060U-512C | ® | 12 | 60 | 110 (115 | 12 |FSW-3508H A-10 RNM-120/130../HRM-120/130, /FRM-120...

&) AL FEF T RAFAATEY E A, BBERH T,

WOV T%A47  Long type
RNML-S-C type (xrL—kzv2)

cartriofe shermk y

B

Matal All cutlers e supplied withoud insedts

4 @l

1" (RMNNGE F x?"]
I HRAMWFRMAEF o)

&

KIS Citting conditions
2
g
jl == |
A 1T

3 i 952700 LUF HFvT
T & {mmj Bl Clamp Screw |  Wrench Inserts

& pedi \

Cat. Na. Stock wc g7 L Q)D'I G:‘DS | O
 RNML-080075S-S08C | @ 8 | 75140 78| 8 |FSW-2506H] RNM-080.../HRM-080/090...FRM-080...
RNML-1000758-S10C | @ | 10 | 75 140 | 9.8 | 10 [FSW-3007H A _RNM-100.../HRM-100/110.../FRM-100...
RNML-1200955-512C | & | 12 95 | 160 113 12 |FSW-3500H A-10 RNM-120/130../HRM-120/130.. /FRM-120...
_RNML-160120S-516C | ® | 120 | 210 | RNM-160/170...
RNML-1601508-516C | ® | '° ELNEZ ]‘5“ 6 FSW*’”“”{ A1 HRM-160/170../FRM-160/170..
RNML-2001505-S20C | @ 150 | 220 | RMM-200/210...
“RNML-2001705-520C | ® | 2° | 170 | 250 | 108 | 20 |FSW-SO1GH|  A-20W HAM-200/220._ FRM-200/210...
RNML-250190S-S25C | @ | 25 190 260 248 25 |FSW-6020 @ A-30 RNM-250/260.../FRM-250..

&) RILFEF T RESAATEYESA. HRSRHCEEM.  Noto) Al cunlens ane supplied withou! insets M= Cutting condiions -1 D]
ST RLER !I.ﬂhlr.‘?ﬂ\lrnﬂ Dﬁ“m MHHJ".N'M}
Dlmp oW largoe

—_FsW-2m0sH__| CS——— T —

nu—aﬂ;: u.u _g:-_::;:_u_ ;.g

—Hﬁgﬁ'ﬂ_ _ﬁ'ﬂ'_ 7

[ B x—;b_—m Eanaclog stock demn IO} E_EE:_.H Boan o be stocksd (D)% m-tl'lﬂf{mm‘ Saonjoba deteted 9 BB Macde o ered



L P LR Under shank type
RNMU-S-C type

// DIJET

I HRMYFRMIEF w7}

RS
|

1 RNMEF o) |

. leDste

=

£

o+ o3 Ty 932TRG| LUF HF T
¥ & (mrln] il il Clamp Screw Wrench Inserts
& TERE B
il SocklgDc | 42 | 8s | L | ¢D1 | @Ds 7 f) Eo
3 -87. ® 50 75 RNM-080...
b L 8 25 — 7.8 7.8 | F5W-2506H A-07 HRM-080,/000...
RNMU-0801108-S7.6C | ® | IR FRI.080..
RNMU-090090S-508C | ® 65 90
i : 8 25 = 8 8 FSW-2506H A-07 HRM-080-R20
RNMU-090130S-S08C | @ | = [1os [1s0 | ™7 |
g - ® 58 85 RNM-100...
SNAN L0632, 56 ; 10 27 9.8 8.8 | F3W-3007H A-08 HRM-100/110...
RNMU-100130S-59.6C | ® | 103 130 | | FRM-100...
RNMU-110100S-$10C | ® 73 100
1" 27 1 8 10 FSW-3007H A-08 HRM-110-R20
RNMU-1101508-$10C | ® | = [ s0| ™|
RNMU-1201108-S11C | ® 77 | 110 RNM-120/130..
m—— — 12 30— 11814 FSW-3509H A-10 HAM-120/130...
RNMU-1201608-511C | @ | T[22 [ 1e0 | | FRM-120...
RNMU-1301108-512C | ® | 110 | RNM-130
s e e k| g a0, 1.8 | 12 | FSW-3509H |  A-10
RNMU-1301608-512C | ® | 130 | 160 | HRM-130...
RNMU-160120S-815C | @ 82 120 RNM-160/170...
16 a5 | 1 15.8. | 15 FSW-4013H A-15 HRM-160/170...
RNMU1601705-S15C | @ | T T a2 70 | T FRM-1GO 170,
8 130 RNM-170...
ﬂ' HE ﬂlﬂﬁH‘! EE — 17 as 158 | 16 FSW-4013H A-15 HRM-170...
RNMU-170180-S16C | ® | 145 | FRM-170..
RNMU-2001405-518C | ® 140 RNM-200/210...
20 40 1 19.8 | 18 FSW-5016H A-20W HRM-200/220...
RNMU-2002008-S16 | @ | T | 15'5_ 200 l_ | FRN-200210..
RNMU-2201508-520C | ® 110 150
22 40 19.8 | 20 FSW-5016H A-20W HRM-220...
RNMU-2202205-520¢C | ® | 180 | |

H) RILFICF o T REFAATEE A, HRBERS IS,

0 A=H=—TERSE casadu stock dems

o EE'E_.E Fuoeai b b waackad

Mote) Al cuflers afe supplied without inseds

SIERF Cunting conditions R R

asma HEFLT N ISLTRUER | SERL7Nem)
(pTaTanded i3 LRp ALIEN. Fpco Ereetdag Hge
l‘-ﬁ E [ ] ﬁll'-llml 340
T FEWORBEN | 0B T FSWSSEH | 40
FEW-300TH 12 FEW-E00 -‘aﬂ
FEW-1500H 20 FEW-3025 1]

O UG OB oo ot debns 81 SEEF IR Made 1o ercey

@
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P =S5—=5IP ALV RNM#:

"MIRROR RADIUS" Indexable End Mills

S P Dy 8 DL 2] Sl Modular head MRN type

TYPE mm 15~20~—27 ) @00 D T S5~ 654 —x7
EdaTF—rowFE GRE—E o bSO AMIENRE: 15umiiF(E@10umEF)  Accuracy of MAN after combined 0.0, run oul: below 15pm (Target below 10pm)
S RMNMEEF o TR J—+ RS £0.010mmElF. ERENWE: SymllT  eincase of using ANM typs insest [ Corrar radiug accuracy. within 0,01 mm, Batlom sdgs run out below S
S HRME F P ERE. - J—7REE: £0.015mm win case of using HAM typa insen / Comer radiug accuracy: £0.085mm
S FRMEF oM ERE - J—FRME: £0.010mm b case of using FRM Type i / Corner radivs accuracy: =0.000mm

- e

] FSUTRLRER | HENLS (Nm)
tuh_-E =l ]

Fletd e nded hoigu
. F3W-30aTH 1.2
SEIWCRA AL
. —— ..“_._. . _E:‘::;:m i.g
e A s 0
T R (mm) Dreesee X f:r:?:.rfmfﬁ FELT;?'
E & T Gl IR Clamp screw Wrench
Cat. No. stock| @pDc | Lf |¢Db MD | C | W g
MRN-100M6 | ® | 10 18 | 97 M6 | 65 8 | FNM100-/HAM-I00/10-.  frqwanory  A-08
MRN-120M6 | ® [ 12 | 20 115 M6 | 6.5| 8 | RNM120M30~./HRM-120130-... |royy.3500H  A-10
MRN-160M8 | ® | 16 23 (15 | M8 | 8 | 12 | FNM-1S0MT0-. HAM-AGATO-.. |row ap13n | A-15
MRN-200-M10 | ® | 20 | 30 (19 |M10| 8 | 14 | FNM-200/210-. /HAM-200220-... |pey.5016H| A-20W
MAN-250-M12 | @ | 25 35 24 < M12 10 17 | RNM-250/260-../FRM-250... FSW-B020 A-30
MRN-300-M16 | ® | 30 43 |29 | M16|125 22 | RNM-300-/FRM-300.. FSW-8025 | A-40
MAN-320-M16 | @ | 32 43 30 M16 125 | 22 | RNM-320-../FRM-320.. FSW-8025 A-40

L LSSy T REHAATEUER A, BEBRBCEXW,
2. EV 25—~y EDHEREHDT L2 — DR TBRLTEL, (M6, MBS ZICIRWAZNAF (D55 1 7 DERERELET.)

Mote) 1, All cutters ang suppied withoul insens.
2. Please sea page 5 for recommended tightening torgue. (Whean mounting ME or MB head to shank, recommeand 1o use DIJET DS type spanner wranch.)

SWHZITF (M6, MBR)

ANFE#E | RUYAX | @RNLe | ZEE W R - 0
Cat. No. Thread Tightening torque | Spanner size Thickness Total length
Ds-8 ME B.ON-m 8 4 a5
Ds-12 Ma 16N-m 12 4 93

BLa—kRNEILG TS FESIELET .
* D5 lype spanner wrench préavented over-lightaning. due 1o shorl handle specification

B A=H—TEBE cwedwd sockden O SEETERER foow o be stocked (D0 E‘n"@r{mm: Saon o ba detened D BEEESEIRER Made o arted



TYPE

® HRMPEF o T ERE.~ J—+RAMM: 20.015mm
& FRMEF o FIEMBY. - J—RIE: £0.010mm

F—5 2 hTUIE Through calant hola

E¥aS—rwFE (AE— 2SO HRENIE: 15umBlT (S8 0umEl T
& RNMEEF o FERE . J— R £0.010mmblF. EREAIRE: SumllF

//DIJET,

=P Dy & SR ] Sl Modular head MRN-H type

P =11 b IR Cunig condears @ERITNDD)

Accuracy of MRN after combined 0.0. ren oul: below 15ym (Targel below 10pm)
win case of using REMM type et [ Comner radeus sccurnsy’ within £0.080mm; Boltom sdge rum out: besow Sjims

®n case of using HRM Dype snsen [/ Comer radaes scuracy’ 007 5mm
oln case of using FRAA type insen [ Comer radus atcuracy: =0010mm

) MO
N T
4 L : | =] SSUTRUES | MERLD(Nm)
Glp st ew Rachmaendad bigat
3 . ' Fsw-anm | 12
- | FEW-3504H 20
N — — oo
W P —ivear &5
T_l' E l:n"lm] Dimenstons Hﬁﬁa:".'-’j % |:|-ﬁ Parts
; 25T RG Lz
& T N B i‘.‘.;;nps«:_:rew __Wrench
Cat. No. stock| @Dc | Lf |@¢Db MDD | C | W |D EE
MRN-100-M6-H | ® [ 10 18 | 97 Me 65 8 | RAM-I00-/HRM-100M110~. oy ano7y  A-08
MRN-120-M6-H | ® | 12 | 20 [11.5| M6 | 65 8 | FNM120/130- HRM-120130-... |pqwasngH | A-10
MRN-160-M8-H | ® [ 16 23 |15 Mg | & | 12 | RAM-1SDA70-.HRM-1B0NT0-.. 1eqyy gp13n  A-15
MRN-200-M10-H | ® | 20 | 30 (19 M0 8 | 14 | FNM-200210- /HAM-200220-... |pqyysn16n|  A-20W
MRN-250-M12-H | ® | 25 35 |24 M12 10 | 17 | RNM-250/260-./FRM-250..  [FSW-6020 = A-30
MRN-300-M16-H | ® | 30 | 43 29  M16 125 22 | RNM-300-./FRM-300.. FSW-8025 | A-40
MRN-320-M16-H | ® | 32 43 |30 M16 125 22 | RNM-320-./FRM-320.. FSW-8025 | A-40

L MLFIEFy T REHAATE ER A, BlEBRBIEXL,

2. BV S = POHRET 25— E SRR L, (M. MY ZICRWAERH (DS 7 OEBERELET.)

Note) 1, All cutlers ang supphed withoul insers.
2. Please sea page 5 for recommendead tightening terque. (When mounting ME or M8 head to shank, recommend 1o use DIJET DS type spanner wranch.)

SWAR/(F (M6. MBF)
ikt izt bt | #EHRLZ —EE W Lk B
Catl. No. Thread Tighiening 1orque Spanner size Thigkness Totad lengin
6/3) DS-8 M8 8.0N-m 8 4 85
DS-12 M8 16N-m 12 4 93

BLa—kRNCEIL TR S ERGIELET .
* D5 lype spanner wrench prévented over-lightaning. due 10 shorl handle specification.

0§ A=H=—TEBSE cwedud pocktemn O SFETERRER foon o besocked (03 Mmtmm: Foan jo be detetad ¢ |

BEEERS b erde
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 "MIRROR BALL" Indexable Ball Nose End Mills

wWErlaw
=i T e | P 20 Al Inserts for MIRROR BALL
SRESREEFINTIAIS —JI»BNM!MBNH’ [Z  Adopted Mirror-Ball
CBNF v ZE#irzIC -1’./1‘97" CBN insert.
OEEEINTEKBTLUARRD  oReduced the machining lime
D LESRI%EHE D OI8E by high speed cutting. MI:IZP s
OCEBNFv T c&BEBHIL o Reduced the hand finishing and B KEYO%E
OEHECHEN. HHETED ty onttmas by et T BNy
BAER oA ® Longer to0 Achi
CBN insert is Regrindabl " Achieved huge cost
O CBNZ -/ 7|3 PSSl HE * nbon fssit shoned :nr:ml_m.- reduction !

7)[- 19 -8 Cutting performance

i+ Tool life comparisan

HEEI Matertal: FCD700 GGGTO

PB4 Cutting conditions:
M=15000min?. Vi=1200mm/min,
ap=0.2mm, ge=0.6mm

EHLEE Overhung length: S8mm

-
o

-2 b | R I (mim)
Max flank wear

fihittt #Hdn2.6f5!

Compared with compelilor's tool, BNM
achieved 2.6 fimes longer tool life. -

== BNM-300(JBNZAS)
== AHRI(CAN) Compelitar & (CBN)

1000 1250 1500
INITE(m) Cutting length

500 TS50

CBNF» > (E#ll IBN245)
CEM insert (JEN245)

FoT7RE
+0.006mm

Radivs form accuracy
ol inserls:

<L | below +0.006mm
\ P ae]
i ! 5 Zi 5 Regrindable
T |1 n+umﬁ./ ._Lic*” el ST
PVD :I—:r-r.Jﬂ’ 5173504 #iEes [CBNFv7|
&  PVDcoated Damondcoated| Uncoated | GBAlInsert ¥ & (mm) Dimensions
Cal. No, : :
o | OHeo | veants | 3013 \carss | wonoen | XT3 | umews | & [A [B [T
~ BNM-060 o o e O @ @ I 70
BNM-070 e ° as| 7|55 - |2
BNM-080 o o | @ | e ® ® 4 g ("2 | = |24
BNM-100 © | 0 | @ | e ° @ 5 [ 10| 85] - |26
BNM-110 . . ® 5511 | 9 | - |26
_BNMa120 | © | O | @ | @ L ® ol N2 T [ I
BNM-160 [ O e e | e & ® 8 | 16 |12 |08 | 4
BNM-200 [5) O e e ° ® ® |10 [20[15 |1 |5
'BNM-250 o &) e o i ° ® |125 25 (185 1 6
BNII-300 o [ e | & | x ° @ |45 [@o[z25[1 [7
BNM-320 o O ® ® e ® 16 | 32 (285] - |7

Tr—A @A TE EELERICI00008 ETFIENZISIZ -2 @A T

E 1L RILF ) —ERAT Y. GO ICIEBNAM-060/BNM-OF
@10 AFIIZENA 100 BNV O ENENERTER T,
1 AMOESECANSERRIELET
3. JCEOD3EDH 03NS RS TFETY.

2 inseris par case, but grade JC10000 and JBN245 insert = packed in 1 plece par casa

hata) 1. BNM-0TD insert can ba sufed to BMNM 8mm dia bodias and
BAM-110 insovt can ba suited 10 BNM 10mm dia bodas
2 In case of wel cutting, Grads JC4015 |s recommended
3. JCROOD will ba rogdaced by now grade DH103

0.

C

22/5—3@0 *FyTHAIFROER B8R IS, Please see page 22 for Attention to mounting insert.

m..

L B }(—ﬂ_—m Exnadiod stock dems
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Inserts for MIRROR BALL

FoTREN
+0.002m

Radius form accuracy

of inserls:

helow £0.002mm

- T -
PVD O—F>/%7 PO coated s & (mm) ODimensions
¥ &
Cat. No. | Jcsots | ' '
| deaue kR [ ale [T
BNM-D60-AAA L 3 6 5 2
BNM-080-AAA e @ W[ e
BNM-100-AAA @ 5 10 8.5 2.6
BNM-120-AAA e 6 | 12 | 10 3
BNM-160-AAA ® 8 16 12 4
BNM-200-AAA e 10 20 | 15 5
BNM-250-AAA ] 12.5 25 18.5 6
BNM-300-AAA e 15 | a0 [225 | 7
BNM-320-AAA L ] 16 3z 235 7
1 =2 1 @AUTY. 1 inset por chse
)1, LT ) —ERATY ., $6IL-FITIEBNM-DE0/BNM-OTOM. 1 0uL FICIRENM-100/BNM- 110X ENTNEBTSEY.
2, RO SR ICAN SERSLELEY,
Maota) 1. BNM-DTO Insert can be sulted 10 BN Bmen dia todies and BNM-110 insan can be stited to BNM 10mm dia bodies.
2 In case ol wot cutling. Grade JC2015 (s recommandoed
e E
TR LT
*Fy TR OEE *Attention to mounting insert i Ll
1. RIS F o RO, 1. Clean the insect seat carefully. 3 0.5
2. Fo O, (WICEEE. R OEiuEEss) 2 Clean the insert, especially hole and location face. 8 0.8
3. Change the clamp screw when the screw gets worn out. 10 1.2
3. BB U—it) I"H;E?I_Eml‘r<ﬂ"‘"‘ 4. Do not tightened the clamp screw loo hard. 12 20
4. U—7RILHERS T FRSLSICERL TS L. Recommend lo use Torgue control wrenches. (P.28) 16 3.0
FilbZa2 0= L7 (P28 DERE See the right tahle for recommended tighlening lorque. 20 4.0
EEOELET. (EEEHTNLIRERER (See tablz) 2 29
a2 60
L -y

'.: )t—_;\‘;!—m Samaclud stock dems 00 E_EE_.H Elowan i) ba waocked r_:,.-: Mﬁ{mm Foae 10 bt debatind ! ﬂﬁj—;ﬂ Lacka 8 £rday

' @
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Fo7RAE

+0.006m

Radius form accuracy
of inserts:
hefow *=0.006mm

Regrindable
wPI0LLE Over 1o

— ey
W & PUDF?D;::?;&‘; b for § DLC i%fﬂ?,ﬂ? = 3E {mm) Dimensions |
o e e | 75 | e [ A [ 8 [c [T
BNM-060-S @ ) N 3 6 5 - 2
~ BNM-080-8 o b L 4 | 8 | 7 |05 | 24
BNM-100-5 & ° @ 5 10 85 1 2.6
BNM-120-S ® ® ® e | 12 [10 [ 1 | 8
BNM-160-S & ® ® 8 16 | 12 1 4
BNM-200-S ® ® @ 10 | 20 |15 | 1 | 5
BNM-250-S @ ° @ 125 | 25 | 185 | 1 6
_BNM-300-§ b b e 15 s figss Py
BNM-320-S @ = # 16 32 | 235 1 7
o EUDP?;.;E-:J.‘.” = & (mm) Dimensions
R & | N T R R
BNM-060-TG ° O 3 6 5 —~ 2
BNM-080-TG ® 4 | 8 | 7 [ 05 | 24
BNM-100-TG @ 5 10 85 | 1 2.6
BNM-120-TG ® 6 | 42 e | 5 ] 8
_BNM-160-TG 9. O 8 16 12 | 15 | 4
BNM-200-TG °® 0. | 20 |15 |2 | 5
BNM-250-TG @ 125 | 25 | 185 @ 2 6
_BNM-300-TG - 15 | 30 [225 [ 2 | 7
BNM-320-TG 5] O 16 | a2z | 235 | 2 7

1—2 2BAUTT. 2inserts par case,

B ES—SFuTRES— = EF T T AR ES— =L (P~ N ERRFES—H—=LEF21T— wE (P13~ 14) ICEvk LT BEC EEW,
2 MEHRC OV TRES O SRR TERLShYLED L,
3. BNA-080-5B EUTBENM-060-TGIZR A BL—REHF X LER LOTIERL S,

Mota) 1. "Mirror 5° inserts is axclusive use of MIAAOR BALL Piease wse only in MIAROR BALL bodies (page B-12) or modular head MBN type (page 13-14)

2. Reparding the regrind, please call our nearest deatriuon
3. BMM-080-5 and BNM-080-TG doesn'l have siragh culting edge

' 5
TRE (mm) ?ﬁtﬂlﬁlﬂ’ I;JL-'.‘?
* F v TMAIROER “Attention to mounting insert Rrri e
1. RIS F TR, 1. Clean the insert seat carefully. B 05
2. Fu O, SRR, R OENEECS) 2. Clean the insert, especially hole and location face. B | 0.9
3. Change the clamp screw when the screw gets worn out. 10 1.2
3. BEROBUW-SRILNESOISHRUTESW. ot ightaned the clamp screw 1oo hard. Ea— 20
4. U—ZRILMESh T ¥ uLLSISERL TS, Recommend to use Torque control wrenches. (P.28) 16 3.0
kb2 FO— L2 F (P.2B) DERE See the right table for recommended lightening lorque. 20 | 4.0
RRVELET. (ERBHTNLIBERER) {68 fable) s I 20
Y =y

-_: )t—;f;!—m Samaclud stock dems 00 E_E‘E_.ﬂ o 1y ba socked r_:,r. Mmtmm Foomjo ba deteted 80 BEEESERRER Wk o erday ] @
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"MIRROR BALL" Indexable Ball Nose End Mills
wasla

=LA E el "Mirror $" Full radius type Inserts for MIRROR BALL e S

ABICARL—=FEF D EVWERREER
ORE5% 1801 LAY BT (5 —E Y TL—KE) [T,

ONHAA L~ ITENTICEVWT SiEEREY
UUUHERTES.

Adopted full radius geometry without straight edge.

eBest suite for machining over 180 degrees radius contact,
For example turbine blade machining.
oFull radius geometry reduces chattering problem on machining vertical wall.

fiE3E 52 (BNM-5712) &£ DiBLY  Insert geametry comparison

RS S5 (AMAL—k g% T F)BNM-SRE
{With owler stralght edge)

§iBlSE: S5 —5(2RF 1 7)BNM-5-RIE
(Full radius bype)

200ExTVU7
2HT
FuIRAE
o [ - \  *+0,006mn
- |
=7 10‘1\,!.-#{’@"11%-17“3' Regten by glabuiar 200 togress,
s #mczrL—tEs0 1 \0 srpEmml

FoTRAE

Radius lorm accuracy
of inserts:
below x0.006mm

AHEST

Not regrindahle

W & i (mm) Dimensions
Cat. No. R A B T
__ BNM-080-3-R e 3 8 7 2.4
BNM-100-5-R ® 5 | 10 | 85 [ 26
BNM-120-S-R ® 6 | 12 | 10 3
BNM-160-S-R ® 8 6 | 12 | 4
_ BNM-200-S-R ® | 10 20 | %6 | 5
BNM-250-S-R ® 12. 25 | 185 6
BNM-300-S-R ® 15 30 225 7

1or—2 2 @AUTT, 2 insarts per case

1. ES—SFuTRES—N—LNRFITY, CRAORRES —H—L P~ 1 2 FLRES—H— LTV 1T— wEF P13~ 14)Icev LA REEL,

2, ES—5ERT A TENM-5-RIEIZ. SREERO S, BRENINTEER A

Moba) 1. "Mirmor 5° insans is exclushe w28 of MIAROR BALL Fiease w28 only in MIFROR BALL bodies (page 6-12) or modutar head MBN type (page 13-14)

2. Full radius typa ! BNM-5-R can nol ragrind

-
Imm ?MMMIT I;:I.rf?
* F v TEFIEREOER Attention to mounting insert s S
1. WIS F o T RED R, 1, Clean the insert seal carefully, 5 o5
2. Fu O, IR, RS NEE s 2. Clean the insert, especially hole and location face. B 0.9
Er I 3. Change the clamp screw when the scréw gets worn out. 10 1.2
3. FERORLLY ?ﬂﬂl.rl*lil:ﬂ?[:ﬂbf{ﬁi!b‘l. 4. Do not tightened the clamp screw too hard. 12 20
4. U=TFHILHEBh T ERLLSISERLTUEEL, Recommend to use Torque confrol wrenches. (P.28) 16 3.0
FibZ 30—l F (P.28) DERE See the right table for recommended lightening torque. 20 40
HEOELET, (ERSHTNLORERSR) (See table) 2. 24
@ | B.0 '
L 7

[ B x—;b_—m Exmaad stoci e IO EEE_.E Boawte be stocksd (T Eﬁn"ﬂ(mm‘ Goon i ba deleted M !mﬂ Akacda 83 ey



_.__._,..,//DIJET

et (o |11 12 PR R Gl B B e & 230l "GRM type" radius Inserts for MIRROR BALL

A -
K=

e ERNIASIPRAF VT, o L PR T &M A - MSAESR N0 T A oIRE.

o EHEEICEN. BT TEORBEEERNTHE. o SR - FiENIEITHPVOIMEE 37DH (5

o SUYF ARRICLVRELRAZFEZOR—IWIVESIL JvbN\—F)I—k| EEEEHRERNTEE
FHITASHNAELBED . EERMHFEINT SEOMESLICESHHE DH102 ZRALR
BOUUDEDH, MOy I Tr—REXE<MS FolbERN. —Ki@LLICIZPVDI—FT+2TH
CENTENTREE SR L. H(JCBO15| &S VFvT,

@ Reduced the hand finishing and try out times by improved surlace quality.

@ Body durability is higher than ball nose end mill with same radius, therefore prevents chattering problem, and larger pick leed
improved machining efficiency.

@ Possible 1o high precision & high efficient machining even in case of general machine.

@ Adopled new PVD coated grade “DH102" suitable for high hardened material, and PVD coated grade “JCB015" for general steel.

_C{ARL—kER) d—FREANE
il I‘.. +0.012m

] Corner radius accuracy
=5 of inserls:
o below £0.012mm
+
g
i | } Reqrindable
r:u.mz/it 2]
LT | b B |
BE | e T % vemke
Cat. ho.
o | O | eDc i B € L
GRM-160-R50 L] ' @ 16 5 12 11 4
GRM-200-R60 ° e 20 6 | 15 I 5
__Smicwonn | @ . N . I I
GRM-300-R100 L] ® 30 10 I i 7

15— 2@AUTT,. 2 insens par case,

), GRWEF TR S S—A—AARFVFPAF7 Y. CERORESS—M— Ll v 2 (Pe—P 1 LS S—A =L T3 G— uF P 1 31 K ey LORM<ET L,
. MR DU TR SO T SRR E TEMOShE<EEL,

Maota) 1. GRM type insad 15 exclusve wse of MIRRCOA BALL. Fease use anly MIRAOR BALL carbide shank bodas (page 6-12] or modular head MEN fype (page 13-14)
2. Regarding the regrind. piaxse call our noarest cesinduion

-_: )t—;f;!—m Samaclud stock dems 00 E_E‘E_.ﬂ e 1o ba socked r_:,r. Mmtmm Foom jo ba deteted 0 BEEESERRER ke o erdey ] @
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=D=

ZEF'J?

-.:r—:r.'J'TRIIJF‘EJU RNM#:

"MIRROR RADIUS" Indexable End Mills

Inserts for "MIRROR RADIUS"

ORNM-L | -RODIEHS
5

J—FREE
+0.010m

Corner radius accuracy

ol inserts:

below £0.090mm

L} B
L1 e/ i__4_| Ty
A—*ROIELTF Comar radus : Balow 0, Tmar
—_—— = . )
. P URTERER] 3 % () oo
D— . i
Cat. No. DH103 = JCB003 | JC5015 & JCB015 | JC10000 | KT9 F |l s | a ‘ B | T
(Zos) (Z0s) (Z10-20) | (Z10-20) (K1) _ _ .
RNM-060-R03 o 0 ° 0.3
_RNM-060-R05 | © o | e o57| 2| e|E )2
RNM-060-R10 o o | ® 1
RNM-080-R03 [ © | © | e ° 0.3 | |
RNM-080-R05 [« O ® ° ® 05 | 27| 8 |7 2.4
RNM-080-R10 o o | e ® ° 1 | |
'RNM-100-R0 __ e o
RNM-100-R03 o o | e ® |03 I
RNM-100-R05 0 o | ° @ ® 0.5
AMMA0CRI0 | © | O | o | e | e | e |1 |33|10 8526
RNM-100-R15 _ © | o | e ® 1.5
RNM-100-R20 0 & e ) 2 l |
~ RNM-120-R0 | ° z
RNM-120-R03 ¥ o | e ® |o03 l l
RNM-120-R05 ) o o) ° @ ° 0.5
RM20R0 | o | O | | e | e | e [1 [+ 1108
RNM-120-R15 o O O ® @ 1.5 |
_RNM-120-R20 &) e e |2 ! l
RNM-130-R03 | Q [ ® 0.3 | |
RNM-130-R05 ° 0.5
"RNM-130-R10 o e T I i e s
RNM-130-R20 | o | e 2 | |
' RNM-160-R0 0 B
RNM-160-R03 |  © o [ ol e ® |03 I
RNM-160-R05 o O ® ° 0.5
RNM-160-R10 | © o | | e Yo s ] i [
~RNM-160-R15 o O ) ° ® |15
RNM-160-R20 a O | 0 | e ° 2 | |
RNM-170-R03 | 8 | @ 0.3 | |
RNM-170-R05 ® 0.5
RNM-170-R10 | e < i T |
RNM-170-R20 ] e 2 | |
RNM-200-R0 . ° &
RNM-200-R03 | © o | e ® |03 | |
_RNM-200-R05 | @ hd 0.5
RNM-200-R10 ) o | e @ 1 67 20 |15 |5
_HHM -200-R15 o L_?' [ C) [ 'l . 1.5
RNM-200-R20 ) o | e ® 2 | |
RNM-200-R30 = e 3

=2 3ANTEY. EELARICI0000R1 =2 1@ANTY .
2 Insedts per case, but grede JC 10000 insert is packed in 1 plece per casa

) JCRO0AFDHT 03 [CH A E = b SFETT .  MNote) JCB003 will be reptaced by new grade DH103

# J=FROILEITF Comer radius: Balow 0.1mm

(

28R—ID A FyITHITROER 28RS,

Please see page 28 for Attentlon to mounting insert.

)

B A=H—TEEE cwadud stock dem

O: FEEMS Soon o be stocked [

: TEEDVEC D NMIER Goontobe deesd 8 SRR Made v artel



Y or0ET
@RNM-_ 1T -RODIES J—FREE
. ! ey +0.010mm

p & 2 B Inserts for "MIRROR RADIUS"

Corner radius accuracy
of inserts:

‘E f 5 below £0.090mm
< <|
L TJ F£0.010 L1l ri B r
J—#ROILLTF Correr rpdeus : Below 0, Tmm
PVDI—5F2 54 & 2 e
% & I @ Emu::;'{"’ o I ﬂ[ﬁmﬂ_rundu&d ﬂaﬁ‘ﬁ'@&ﬂ = & (mm) Dpimensions
Cat. No. DH103 EMUE Jﬁﬁ’l}‘lﬁ JCB015 | JC10000 | KT9 r S A B T
{£05) [Z05) [Z10-20) {Z10-~20) (K1)
RNM-210-R03 | ® 0.3 | |
~ RNM-210-R05 | LA 05
RNM-210-R10 ™ 1 | i [ S
RNM-210-R20 | ® 2 I |
RNM-250-R0 ® o
_ RNM-250-R03 | © | O o ® 0.3 | |
~ RNM-250-R05 - T O R 0.5
RNM-250-R10 © | © ° 1 83 25 185 6
_RNM-250-R15 ¢ | © L& L 1.5
~ RNM-250-R20 o | © @ 2 | |
RNM-250-R30 @ 3
RNM-260-R03 | O ® 0.3 | |
RNM-260-R05 O ™ 0.5
'RNM-260-R10 ] ° 1 B3 | 2691185 | 8
RNM-260-R20 O ® 2
_ RNM-300-R03 o | © O ® 03 | |
~ RNM-300-R05 © O ™ 05 |
~ RNM-300-R10 © | © ° | |
; . 10 22 7
RNM-300-R15 c | o | e 15 il i
RNM-300-R20 e | © 0 ® 2 | |
RNM-300-R30 ® 3 .
'RNM-320-R03 - | S O ® 03 | | |
_RNM-320-R05 © | O L 0.5
RNM-320-R10 ) @ 0 ® 1 | |
' RNM-320-R15 _ [} 1.5 | BA| ]
~ RNM-320-R20 0 | © 0 2 | | |
RNM-320-R30 ™ 3
15— 2@/AUTY, I‘MEJC1UDUOII1§'—Z1HAU'{'? & J—FROILT Comer radus: Balow 0.1mm
2 insets por caso, but grada JC10000 insort i packed in 1 poca por caso
i) JCROO3ZOH 03ICHEREZMHESFETY.  Note) JOBO0S will be replaced by new grade DH103.
( 28R—ID * FyTRFHIIFOER ETLRIEEL,  Please see page 28 for Attention to mounting insert. j

-_: )t—;f;!—m Samaclud stock dems 00 E_E‘E_.ﬂ o 1y ba socked r__"r. E‘mtmm Foomjo ba deteted 80 BEEESERRER Wk o erday | @
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"MIRROR RADIUS" Indexable End Mills

werlew
Inserts for "MIRROR RADIUS"

P =S5—=5IP ALV RNM#:

CLAR~RE)
et

J—FREUE
+0.015m

Corner radius accuracy

ol inserts:
below £0.015mm

'l
W OE WDF’?D:J?:J:}? s & (mm) Dimensions
Cat. No.
JC8015 ¢Dc ‘ r B ‘ C ‘ T
HRM-060-R05 ® 0.5
HRM-060-R10 ° 6 1 5 | = | 2
HRM-060-R15 ° 1.5
HRM-080-R20 ° 8 | e 7 03 | 24
HRM-090-R20 ° 9 2 7 0.3 2.4
HRM-100-R20 & 10 2 8.5 03 | 28
HRM-110-R20 ® 11 2 8.5 0.3 26
HRM-120-R20 D 12 | 2 10 | o5 | 3
HRM-130-R20 ° 13 2 10 05 | 3
HRM-160-R20 ® e | 2 i s | %
HRM-160-R30 ® 3
HRM-170-R30 ° 17 | 3 12 05 | 4
HRM-200-R20 @ 2
HRM-200-R30 ° 0y 1 R
HRM-220-R30 ° 22 3 15 0.5 5

1r—A2EAUTT. 2inses per casa.

) HRMEF o TS 5—3 3P AT /RS LB (PAZ~P A4 FRRES-FUF ATV 25— wE (P A5~P A6} ICEvLTOIERAEEZELET,
Maote) Recommend to use HRM inserts combined with Mirror Radius End Mill carbide shank body (page 42-44} or Mirror Radius modular heads (page 45-46)

( 28R—TD *FyITHFIFIRFOER ZCBRIIEXL.  Please see page 28 for Attention to mounting insert.

S

e T D b B Y A, S & Sl ()L -1 -8 Fealures of "MIRROR RADIUS" Over size Inseris

F=N=YAZXFvT ) ERICEY G <T DDA
[C&BRILT BIUDT—IDOIREZERLE.

In case of using HRM inserts, recommend to use over size
inserts as below increase side clearance to prevent the
damage of shank by sticking chips.

(%) HRM-D90-R20, HRM-110-R20, HRM-130-R20,
HRM-170-R30, HRM-220-R30

TJUFPSI A
0.5mmLl =

Clearance

necessary more than 0.5mm

F-N=Y1ZXFv7T

Over size Insert

B A=H—TEBE cwedwdsociders O SEETEMER foow o b stocksd (D2 mm:mtmmi Saonjoba deteted 9 BB Macde o ered
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= Lt B & 00w Al Inserts for "MIRROR RADIUS"

@ FRM ﬂ?, FRM type insert for MIRROR RADIUS RNM/MRN type.

SEEFICHME - PE EIFHISEEIFIITIE TERTEER,
SNOEESHERINIL =5—5Y7ARNM/MRNR:.  BFvD

OSHEEH - SENTIEIFFHPVDIEE [#DH (¥ 1 JYzwvb N—F) 31—+ L SEEM AEMNTFEESE 0
SRICKBHHE DH102 ZRALESHLERN. —RARLICIEHENICB0151 25 1VFvT .

OTERHRMAZEEHRIC K 2 AT 2R A, THIERNESINERT.

O NET. FyTEEABILICIVHEMERMD TR ST LIFETHILTE ., TROEHHTIHE.

* Adopted new PVD coated grade “DH102" suitable for high hardened material, and PVD coated grade “JC8015"
suitable for general steel.

* Adapting positive rake cutting edge achieved low cutting force and sharpness. And available large size over 25mm.

=|ntensive tool management can be possible from roughing to finishing with same body by using inseris properly.

SEEEETLOMERER - Wit LIFNTA J—-+REAMN
Side & botlom face linishing for high hardened steel, ele. C{Z bL— -3 :tu 0 1 0I‘I‘II‘I1

Corner radius accuracy
ol inserts:
below £0.010mm

OHAA L —FEEIENICELERZTICTACLELEY. BH-BEHECSLUVBANNERS
Longer periphery straight edge achieved longer tool life, better surface roughness and deflection on vertical wall application

e ﬁ f‘};ﬂngaggﬁ o & {mm} Dimensions Je E ﬁgl:gja;:{jﬁ o 5k I:I"I"II'I'I:.' Mimensions

Cat. No. qumﬁl D‘I.th-Luz ¢DC r B {: T Cat. No, Jggﬂﬂmﬂ? D':l.zlgﬂz ¢D~C r B [: T
FRM-080-R05 | @ ) 8 |05] o [45],, FAM-200-RIS e [1.5
FRM-0B0-R10| ®© @ E “ ™" FRM-200-R20| ® | e |20 /2 |15 2 5
FRM-100-R05| @ ® 05 FRM-200-R30 e 3 |
FRM-100-R10| @ ® |10/1 |85/15/26 FRM210-R10] ® | e [21]1 (15 (2 5
FRM-100-R20 b 2 FRM-250-R05 | | ® 0.5
FRM-120-R05| ® @ | 0.5 | | FRM-250-R10| ® | @ |1 i
FRM-120-R10| @ ) T 2 T P S FRM250-R20| ® @ | - 2 e I
FRM-120-R20 | @ e | "2 ] sl FRM-250-R30 e 3 |
FRM-120-R30 @ 3 FRM-300-R05 | ® 0.5
FRM-160-R05 | @ ® 05 i 'FRM-300-R10| ® ® [1 i
FRM-160-R10| @ ® 't ] FRM-300-R20| ®© | @ o E e i
FRM-160-R15 | ® (16 15 12 |2 |4  FRM-300-R30 e E i
FRM-160-R20| ® ° e 1] FRM-320-R05 e 05
FRM-160-R30 ° 3 | FRM320-R10| ® [ @ | [1 | .|, |
FRM-170-R10| @ ® [17[1 [12 |2 |4 FRM-320-R20| ® | ® l2 |7
FRM-200-R05| ® | ® | 105 .. |, |, FRM-320-R30 e 1a | |
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Mote) Recommand to use FRM inserts combinad with Mirmor Radius End Mill carbide shank body (page 42-44) or Mirror Radius modular heads (page 45-46).
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