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Introduction: 

The HAZATROL CAH H-2, CNC equipment has- been developed for machining 
centers in which data can be input in daily conversational language. By the 
use of the CAM H-2 , with its simple & quick programming, a considerable 
reduction of set-up time can be achieved. 

This manual refers mainly to programming of the CAM H-2 . Please 
read this manual carefully in order to use the CAM ·H-2 effectively. 
An operation manual is also available for the customer's convenience. 

Caustions: 

Since the ··CAM M-2 has a highly automatic programming function, 
programming can be completed in a short period of time. However, it is required 
to perform a tool path check on the graphic display before starting automatic 
machining since the CAM M-2 cannot process all kinds of machining 
due to tool path irregularities caused by discontinuity of calculated machining 
configuration4 

Please note that no other function than mentioned in the manual 
provided. 

The specifications of the machine are subject to change for 
improvement without advance notice. 
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1. OVERVIEW 

A program is prepared to communicate with the NC unit using a conversational 

language (MAZATROL Language). 

Corresponding to a position of the cursor, a message and a menu 

will be displayed in the lower part of a picture. According to the message, 

therefore, input data using a menu key or the ten keys. 

Before proceeding to cut with ·cAM M-2 , prepare a program and input a 

variety of data, following the procedure given below. 

REGISTER TOOLS (TOOL FILE PICTURE) 

PREPARE A PROGRAM (PROGRAM PICTURE) 

ALLOCATE TOOLS (TOOL LAYOUT PICTURE) 

INPUT TOOL DATA (TOOL DATA PICTURE) 

INPUT BASIC COORDINATE SYST&~ (PROGRfu~ PICTURE) 

NGr=~~~~~~~~~~==~------------~ CHECK PROGRAM (GRAPHIC PICTURE) 

OK 

PROCEED WITH CUTTING 

This chapter describes MAZATROL program preparation only. For other items, see 

the operating manual. 

1-1E 
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2. FUNCTIONS OF AUTOMATIC PROGRAMMING 
2.1 Program and Unit Composition 

~ Composition of Program 

In principle, the program for one workpiece 

consists of the commom unit data, fundamental 

coordinate system unit data, machining unit 

data(tool sequence data and shape sequence 

data) and end unit data(and auxiliary coordi

nate system unit data and subprogram unit data 

etc., if necessary) 

(T) Common unit data 

Only one common unit data can be set at 

the. head of the program relating to 

data on material to be machined, etc. 

(2) Fundamental coordinate system unit data 

Data on relative position in the machine 

coordinates and workpiece· coordinates. 

(3) Machining unit data 

Data on select.ion of machining method, etc 

(i) Tool sequence data 

Data on tool operation mode and 

associated with it 

(ii) Shape sequence data 

Data a's sociated wi'th machining dimen-

sions on drawing 

(4) End unit data 

Data on procedures practiced upon comp

letion· of machining 

liiJ Composition of Unit 

To make the program simpler, kinds of machining 

are set in the flunit" basis. Each unit is 

further divided into the tool sequence 

and shape sequence. 

2-1 
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!UNo! 

0 Common unit 

' 
data 

!uNo! 
1 Fundamental 

I 

coordinate 
system unit 
data 

I]!![] 
2 Machining 

unit data 1-------------
I SNO I 

1 (Tool sequence 
_ !... _ dat_aL_ _____ 

cmJ . 
1 (Shape sequence 
' data) ' I 
I 
I 

I 
I 

I 
:::,... I ...._, 

I 

I 
I 
I 
I 
I 

I UNO I 
N-1 Machining unit 

1- ___ .!!aJ;a ______ 

I SNO I 
1 (Tool sequence 

1-- :_ - £iaJ;'!) ___ --
[ill] 

1 (Shape 
' sequence data) ' I UNO-/ 
N End unit data 
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Unit Purpose Sequence 

COMMON UNIT It is always displayed at None 

the head of each program 

to set the kind of material 

used, etc a 

POINT MACH-ING Used t:o select hole machining Tool sequence and 

shape sequence 

LINE MACH-L.'I!G Used to select line machining Tool sequence and 

shape sequence 

FACE MACH-ING Used to select. surface Tool sequence and 

machining shape sequence 

MANUAL PROGRA.'ll Used to execute program, Shape sequence 

I utilizing G code, M code, etc. 

OTHER Call sub program None 

Used to E!ltecu te program contain- (Shape sequence is 

ing many M codes available in the 

Input a drum number (DRUM CHG) MMS unit only.) 

Automatically measure basic 

coordinates (MMS) 

Setting the pallet change No. 

(PALL CHG) 

Control of machined surface 

angle (Index) 

End of priority given to the 

same kinds tools (PROCESS END) 

WPC Used to set fundamental None 

coordinate system (WPC) 

OFFSET Used to set auxiliary None 

coordinate system (OFFSET) 

END Used to set end None 

2-2 
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2.1.1 Common unit: 

The following unit is always displayed at th10··1tead..of a .. program 

which is going to be developed. 

I UNO I 

0 

MAT INITIAL-Z MULTI 
MODE 

MULTI PITCH-X PITCH-Y 

MAT: Material of workpiece is inputted with the menu key. 

CAST DUCTILE 

IRN CAST 
IRN 

CAST IRN 

DUCTILE 
CAST IRN 

CARllON STEEL 

ALLOY STEEL 

CARBON 
STEEL 

ALLOY STAINLES COEPER 
STEEL STEEL ALMINIUM ALLOY 

Gray cast iron 

Spheroidal graphite cast iron 

Carbon steel for machinery structures 

Chromium-molybdenum steel 

STAINLESS STEEL ••• Stainless steel 

Aluminium alloy 

Copper alloy 

OTHER 

ALMINIUM 

COPPER ALLOY 

OTHER 1 through 8 can be set. (The parameter used for 

automatic selection of the cutting condition is 

put in the first screen for parameters 

"CUT COND. PARAM". 

INITIAL-Z: This defines the Z plane(~ where the tool does not have 
its cutting edge interfere with any workpiece, jig or the 
like even if it moves X- and Y- axially. It is commanded 
in coordinates (Z,• ) from the zero point of the workpiece. 
This value does not vary' even when the auxiliary coordinate 
system is used. 

* In auto mode operation, this height is used for 

positioning the tool. 

2-3 
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MULTI HODE: Kind of multi-piece machining i~ selected by menu key. 

MIJLTI[MIJLTI 
OFF 5*2 

OFFSET I 
TYPE 

MULTI: Select only when the menu key !MULTI 5*21 is depressed. 

PITCH-X:: Pitch in machining a number of workpieces in the X: 

direction. 

PITCH-Y: Pitch in machining a number of workpieces in theY 

direction. 

Note: In the multi-piece machining program, the graphic running 

order for the tool ~ath on the graphic display differs from those 

fat the shape. The tool path is checked 

in accordance with the actual cutting. 

Jiiij;J About Multi-Piece Machining: 

(1) MULTI OFF: Multi-piece machining is not executed. 

(2) MULTI 5*2: 

MULTI MODE MULTI 

5*2 10987654321 

I o I o I o I o I o lo I o I o I o I o I 
(Either "1" (executed) or "O" 
(nat ~~ecuted) is set.) 

2-4 
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A maximum of ten workpieces can be machined at a time. 

Among 1 through 10, the lower five digits indicate that the work-

pieces in the lower row should b~ machined (or not machined). The upper 

five digits are for the upper row. "1" indicates the position of 

the workpiece used as reference point. The other workpieces are to be 

placed at the pitches of X and Y. 

Relative positions of workpieces 

6 7 a 9 10 

0 0 0 0 Yo 

(Reference oint) 
1 2 3 4 5 

0 0 
Xo 

+X 
Note 1:Multi-workpiece machining in the process with the manual program 

unit requires absolute 3 axes to be commanded in the initial 
sequence. 

Note 2:The M code entered at the end of a tool sequence is outputted each time 

machining is performed at each multi-workpiece point. 

When selected in the M code unit, the M code will be outputted only 

once. 

2-5 
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(3) OFFSET TYPE 

luNol 

0 

loFsl 

1 

2 

3 
~ 

If the offset is effected in the multi-piece machining mode, a 

maximum of ten data can be entered from the zero point in the 

programmed fundamental coordinates as offset data for common 

units. 

Depressing the !OFFSET ENDI menu key prepares the system to 

receive the next unit data input. 

MAT INITIAL-Z MULTI MODE MULTI EITCH-X PITCH-Y 

OFFSET TYPE • • • 
X y 0 z 

X1 y1 -.' 01 z1 

Xz Yz 0z Zz 
x3 y3 63 z3 

! t t t 
Relative workpiece positions 

x.- Multi-o"ece machining 
offset No. 2 

Yz 

Multi-piece machining 
X3 offset No. 3 

Multi-piece machinig 
xl offse No. 1 

Ya 

yl 

'- . ' Workp1ece reference po1nt (FRM) 

y L Machining is executed in the coordinate system defined by 

X offset data. 

2-6 
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A 

D 

Multi-piece machining nesting function 

In the multi-piece machining mode, a number of workpiece are 

machined at a time. This function may be nested in a subprogram 

to allow compla~ed pattern machining. 

- . ~ - D • Unit number 
Common unit 

OFS-1 

OFS-2 

FRM unit Common unit Commom unit 

OFS-3 OFS-5 
Face milling 

OFS-4 OFS-6 
Tool 1 

f-----------
Square B Drilling c Drilling 

Subprogram Tool 2 Tool 2 

Tool 3 Tool 3 

End milling f--------- 1-----------
(face) Square I. Circle 

Tool 4 
1---------- Subprogram End 

Square 

End 
End 

Fig. 1 
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' 1 

I 

I 

The machining patternes shown in Fig. 1 may be expressed 

is shown in Fig. 2 

Each offset is nested against the workpiece zero point (F&~). 

<;>----o---"1 ::-<P;:®·:--t ~~/~®' I 

!-&~?-(Circle~ 1-G..-¥-.e-ccirclei 

? '~-- .-c!>.. ~ ? \+I ..... <j,~ ~ 
I I~\ I 

kcircle) ~++: !(Circle)~ Tl t ®· .- ~-~..:o--~-h ---o----6 
@(Square) @'{Square) 

~--o----i l r ..... ~:-1 
I "!q@ I+ 1--<circle/ 

I 1 -'f~ I IT 1 (Circle~ 

~ ~/ ..... ch 9 ~ + --~? 
I '*""'I I I ~4-1 
tcircle) ~ Y I ~Circle)~tfY} I l ®" L--~--::-6 ---o-----6 

G) (Square) G)'(Square) 

(j) (Square) @(Square) 

t__!::kpiece zero point 

Fig. 2 
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The respeetive amount of offset, CD through @ 111 
, Ln 

eaeh maehining shown in Fig. 2 will be as follows: 

CD ofs-1 @ ofs-2 
-./ 

G) (ofs-1) + (ofs-3) G)• (ofs-2) + (ofs-3)-

@ (ofs-1) + (ofs-4) @• (ofs-2) + (ofs-4) 

@ (ofs-1) + (ofs-3) + (ofs-5) @" (ofs-2) + (ofs-3) + (ofs-5) 

® (ofs-1) + (ofs-3) + (ofs-6) @" (ofs-2) + (ofs-3) + (ofs-6) 

@' (afs-1) + (ofs-4) + (ofs-5) ® "' (ofs-2) + (ofs-4) + (ofs-5) 

@' (ofs-1) + (ofs-4) + (ofs-6) ® '" (ofs-2) + (ofs-4) + (ofs-6) 

~ 

Ne."'<t, how the offset is set will be detailed citing the sec.tion 

su=ounded by the broken lines in Fig. 2 as an example. 

(Construe that this will also apply to the offset in other seetions.) 

y +cv ·@· 

. - ----------------, 
ofs-6X ® 

' 

ofs-6Y I 
' @ ' 

ofs-5X 

ofs-3X ofs-5Y 
' 

G) +G). 
ofs-1X 

ofs-3Y 

CD 
I 

.@ 
ofs-1Y ' 

r lit. ......, 
' 

X ' 

l_ -=~Kp Leee _z_e_r_o -p~-L_n_t-·--_____ _j 
2-9 
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Order of mufti-piece machining nesting 

In multi-piece machining, offset starts at the block having the greatest 

loop. When the machining enters into a subprogram and encounters multi

piece machining offset, it is added to the offset at the outside. The 

deepest portion is machined as frequently as the product obtained by 

multiplication of the frequencise of multi-piece machining in each level. 

Therefore, the order of machining in Fig. 1 is as follows: 

Table 1 

Order Offset amount(No. of Fig. 2) Unit No. Tool No. 

1 ofs-1 G) A 1 

2 ofs-2 @ A 1 

3 (ofs-1) + (ofs-3) Q) B 2 

4 (ofs-1) + (ofs-4) @ B 2 

5 (ofs-2) + (ofs-3) (])• B 2 

6 (ofs-2) + (ofs-4) @• B 2 ··-
7 (ofs-1) + (ofs-3) Q) B 3 

8 (ofs-1) + (ofs-4) @ B 3 

9 (ofs-2) + (ofs-3) (])• II 3 

10 (ofs-2) + (ofs-4) @' B 3 

11 (of s-1) + (ofs-3) + (ofs-5) ~ c 2 

12 (ofs-1) + (ofs-3) + (ofs-6) ® c 2 

13 (ofs-1) + (ofs-4) + (ofs-5) ~· c 2 

14 (ofs-1) + Cofs-4) + (ofs-6) ®· c 2 

15 (ofs-2) + (ofs-3) + (ofs-5) @" c 2 

16 (ofs-2) + (ofs-3) + (ofs-6) ®" c 2 

17 (ofs-2) + (ofs-4) + (ofs-5) @n• c 2 

18 (ofs-2) + (ofs-4) + (ofs-6) @"' c 2 

19 (ofs-1) + (ofs-3) + (ofs-5) ~ c 3 

20 (ofs-1) + (ofs-3) + (ofs-6) ® c 3 

21 (ofs-1) + (ofs-4) + (ofs-5) ~· c 3 

22 (ofs-1) + (ofs-4) + (ofs-6) @• c 3 

23 (ofs-2) + (ofs-3) + (ofs-5) ~, c 3 

24 (ofs-2) + (ofs-3) + (ofs-6) ®" c 3 

25 (ofs-2) + (ofs-4) + (ofs-5) @ nr· c 3 

26 (ofs-2) + (ofs-4) + (ofs-6) ® tfl c 3 

27 ofs-1 G) D 4 

28 ofs-2 @ D 4 

2-10 
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2. 1. 2 Fundamental coordinate system unit 

Depress theiWPclmode menu key. 

POINT LINE FACE HANUAL 
HACH-ING HACH-ING HACH-ING PROGRAM OTHER 

The following display will appear on the screen: 

I~ UNIT 
WPC-0 

(!~) 

X y e z 4 

WPC OFFSET END 
GROUP 
CHECK 

t 

(!) It is necessary to tell the NC unit at which position of the machine 

the workpiece has been installed. This unit sets the distance 

between the original point position and the original machine point 

in the 1·10rk program. This unit is set after the common uri.it. 
I 

Contents of data (See the figure on the next page:) 

WPC- Hany WPC's can be set in one program. A figure is set 

here for identification. (0 ~ 99) 

X,Y,Z,4 Coordinates of the original workpiece position as seen 

from the zero machine position. (0 to ±9999.999) 

8 Angle formed by the machine coordinates and work 

coordinates. (0 to ±999.999) 

Q) The measured values are entered as X, Y, Z,.4 arid 8. During program

ming, these columns may be left blank and measured values may be 

entered just before starting of machining. 

2-11 
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I uNo I 
1 

UNIT 
WPC-0 

(Y-Z axis) 

X 
-260.000 

Workpiece zero 
point posiiton 

(X-Z axis) 

Workpiece zero 
point posit:ion 

Pallet 

y 
-450.000 

e 
eo 

Zz-600.000 

Ya-450.000 

t 

Z•-600.000 

z 
-600.000 

4 
0 

I 
Spindle 

End surface of 
at the machine 
point position 

------o..~. 
Spindle 

Z•-260.000 

spindle 
zero 

End. surface of spindle 
at the machine zero. 
point position 

Note' This illustration represents a horizontal type machining 

c.enter. 

2-12 
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If the reference line of the material deviates from the machine 

coordinate system upon installation of the material to be machined, 

the machine can be controlled by rotating the coordinate system of 

the machining program. Data is set to 8. Then, 8 forms the 

coordinate system as shown below: 

Ym 
Yp Em 

1 

' 

.. -..... 
/" .................... .... 

\ 
1 
1 

, Fm 
nd.'-. Ep 

' 1 
1 
1 
1 

\ 
1 
1 
' '. 

1 
1 

Program coordinate locus (8 a 0) 

Ap - Bp - Gp - Dp - Ep - Fp -

Machine coordinate locus (8 • 90 ) 

Am - Bm - Cm - Dm - Em - Fm -

Fp 

Coordinate system 
when e - e. 

~-Xm 
~~ -----~-

Formula for conversion fr6m program coordinate system position to 
machine coordinate system position 

Program coordinate system position 

Machine coordinate system position 

Kam = Xap·cos8o- Yap•sin8o 

Yam 2 Xap·sin So- Yap•cos 60 

2-13 
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2.1.3 Point(hole) machining mode unit 

Depress the mode menu !POINT MACH-INGI. 

POINT LINE FACE fl&'lUAL OTHER WPC OFFSET END GROUP 
MACH-ING MACH-ING MACH-ING PROGRAM CHECK 

D D ODDODD 
Based on the shape of a hole to be machined, a machining unit can 

be selected in a menu. 

(1) Unit data 

Machining unit selection menu (I) 

DRILLING RGH RGH REAMING TAPPING BORING BK-CBORE CBOR BCB 

u 1(?" 8 lJIT TI IQ[ _g_ 

Machining unit selection menu(II) !BORING! . 

Select a boring unit out of the following four: 

BORING BORING BORING BORING ' 

IITI TIS I Tir2 Ds2 

2-14 
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Unit 
Name 

Menu 
Key 

UNIT 
DRILL 
(M) 

Unit 
Name 

Menu 
Key 

UNIT 

Note: indications parenthesized 
will not actually appear 
on the picture (M) represents 

POINT/MACH-ING mode machining unit an input with a menu key. 

DRILLING 
D 

DRILLING cj 
' 

~ u ! 
I ~ 

y 

DIA(D) DEPTH(H) CHMF(C) 
999.999 999.999 C99.9 

Tools automatically operated: Spot drill, drill, chamfering cutter 

RGH CBOR d Machining c 
RGH CBOR l· u I 

[jpJ 
CB-DIA(d) CB-DEP(h) CHMF(c) BTM(Il) DIA(D) DEPTH(H) 

RGH CBOR 999.999 999.999 C99.9 9 999.999 999.999 
(M) 

Unit 
Name 

Menu 
Key 

UNIT 
RGH BCB 
(M) 

(M) 
(Note 1) 

Tools automatically operated: Spot drill, drill, end mill and 
chamfering cutter 

RGH BCB 
Hachining d 

c I 

' 
RGH BCB ~ 

il i d· I 

I 'o ./ 
CB-DIA(D) CB-DEP(H) DIA(d) DEPTH(h) CHMF(C) 
999.999 999.999 999.999 999.999 C99.9 

Tools automat~cally operated: Spot drill, drill and back facing tool. 
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Unit 
Name 

Menu 
Key 

UNIT 
REAl1 
(M) 

Unit 
Name 

Menu 
Key 

UNIT 
TAP 
(M) 

REAHING 
11110 D 
I c, ·I 

REAillNG I 

~H 
1liT 

! 
I 

T I I 
y 

DIA(D) DEPTH(H) CHMF(C) PRE-R.EA..'1 CHP 
999.999 999.999 C99.9 END MIL 1 

(M) 
(Note 2) 

Tool automatically operated: Spot drill, drill, end mill (drill, 
boring) chamfer.ing cutter, chip 
absorber and reamer· 

TAPPING 
. M 
I :c I 

. I 
TAPPING 

I lH TI ' .. I 

"" v 
NOH- MAJOR-tl (M) PITCH(P) TAP-DEP(R) CHMF(C) CHP 

No.l2-24UN 999.999 P9.999 999.999 C99.9 1 
(M) (Note3) (AUTO) (AUTO) (AUTO) 

Tool automatically operated: 
BORING HOLE Unit - (a) 

Spot drill, drill,chamfering cutter, 
chip absorber and tap 

Unit Pierced hole 
Name boring BORE T ' 

BORING 

Menu II Key 

T, 

UNIT DIA(D) DEPTH(H) CHMF(C) 
BORE Tt 999.999 999.999 C99.9 

(M) 

Tool automatically operated: 

2-16 

_D_ 

,C I 

! c H 

I 
I 

WALiW(\7) 
9 

(M) 

Spot drill, drill, end mill, boring 
and chamfering cutter 
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I 

'-· 

BORING HOLE Unit - (b) 

Unit Unpierc.ed hole 
Name boring BORE S 1 d 

BORING 
AI 

~ 
' 

I 
Menu 

IT 
' !) 

Key lv 
't" 

St 
_lL,. 

UNIT DIA(d) DEPTH(H) CHMF(C) BTM(V') WAI..a(V') PRE-DIA(D) 
BORE St 999.999 999.999 C99.9 9 

(M) (M) 

Tool automatically operated: 

BORING HOLE Unit - (c) 

Unit Pierced stepped 
Name hole boring BORE Tz 

BORING 

Menu H Key 

Tz 

U~lt CS-DL\(d) CB-OEP(h) ClUtF(C.!) Bn!(li') 1U,LU(I?) DIA(D) 

SOR.E T: 999.999 999.999 C99.9 9 9 999.999 
nn (M} (M) 

Tool automatically operated: 

BORING HOLE Unit - (d) 

Unit Unpierced stepped 
Name boring BORE Sz 

' 

BORING 

Menu u Key 

Sz 

9 999.999 
(M) 

Spot drill, drill, end mill, boring 
and chamfering cutter 

<i 

L'c, 1 'I 

1"::~~~} 
U-J 

OEP't'H(It) CIIHF(CI) W.uut-:') 
999~999 C99.9 9 

(M) 

Spot drill, drill, end mill, boring 
and chamfering cutter 

ol 1 

C2 ' ! 
,c, I 17cj !h 'f 

i: 
IH 
' 

1 1 ~ 1 
I 

U!ltT CB.-DU(dd CB-OEP(h) CHMF{CtjBTI1(!J) YAlMIJ) PRE-D!A 01,\(0) DEP'l'U(H) CliMF(CJ) BTit('n WALW(V) 
BORE S: 

(N) 
999.999 999.999 C99.9 9 9 (d2) 999.999 999.999 C99.9 9 ' ( ~1) (M) 999.999 (M) <m 

Tool automatically operated: Spot drill, drill, end mill, boring 
and chamfering cutter 
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Unit Back boring 
Name 

I 'c ',' ·1 
BK-CBORE 

! r:: 
Menu 

ti 
h 

Key Q~ H 

I 'n .I 
UNIT DL\(D) DEPTH(H) BTM(17) WAIJI,I(C) PRE-DIA(d) PRE-DEP(h) CHMF(C) WAUI:I7) 

BK-CBORE 999.999 999.999 9 9 999.999 999.999 C99.9 9 
(M) 

Unit 
Name 

Menu 
Key 

UNIT 

(M) (M) (M) 

Tool automatically operated: Spot drill, drill, end mill, boring, 
chamfering cutter, back facing bora 

Circle milling -
D 

l'c, 1 'I 
CIRC MIL ' =tl 
0 

9'~ \7 
.,_ ~ 

d I 
~ 

DIA(D) DEPTH(H) CHMF(C) BTM(I7) PRE-DIA(d) CHHF(C2) 
CIRC MIL 999.999 999.999 C99.9 9 999.999 C99·. 9 

(M) 

Unit 
Name 

Menu 
Kay 

:;;.I IT 
.:SOR TAP 

tm 

(M) 

Tools automatically operated: End mill and chamfering cutter 

CJ!OR tapping 

' 
IJ 

-
I C2 I 

CBOR-TAP ' 
I )'II 7g 

li II ; . H 

L±j 
!\OH• ~L\JOR-0(M) P!TCH(P) TAP-D£P{H) CliMF(C;) CB-01.\(0) ·ca-DEP{h) CIDlF(C<) BTM(V) CIP 

l ,.;o.l2-Z6lm 999.999 P9.999 999.999 C99. 9 999.999 999.999 C99. 9 ' (:-!.) 

')/<>t<· l' 

(AUTO) (All'IO) (All'IO) (M) 

Tools automatically operated: Spot drill, drill, end mill, chamfering 
cutter, chip collector and tap. 
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Menus available when machining unit shape definition data are entered: 

(Note 1) With cursor ~BTM 

\1 

1 

\1 

2 

\1\1 

3 

\1\1 

4 

\1\1\1 

5 

\1\1\1 

6 

\/Vi/ 

7 

\/Vi/\/ 

8 

\/Vi/\1 

9 

(Note 2) With cursor ---;.-PRE-REAM (for reamer cycle only) 

I ~RILLING,BORING END I 
. . MILLING 

(Note 3) With cursor ~NOM- (for tap and seated tap cycle only) 

METRIC 
THRD(M) 

NO 

. 

UNFY PIPE PIPE PIPE OTHER 
THRD(lJN THRD(PT THRD(PF TdRD(PS) 

When UNFY THRD .is depressed, with cursor~·NOM.- (for tap and seated) 
tap cycle only · 

H(l/2) Q(l/4) E(l/8) S(l/16) 
HALF QUARTER EIGHTH SLTIENTH 

When PIPE THRD is d d . h for tap and seated ep1:'asse , WJ.t cursor- NOM-<tap cycle only ) 

I Q(l/4) I 
QUARTER 

E(l/8) 
EIGHTH 

For the procedures of input, refer to " Point Machining (TAP) of 

(v) Practical Examples by Unit in 3.1 Procedure" 
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cn-oa 

DIW.l. 

CI!F•M 

E-MIL!. 

BK FACE 

WJ< 

TA> 

BOI BAll. 

!HS BAR 

CHP VA£ 

(2) Tool sequence data 

!OOL 

CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

(Note I) 

Tools are automatically operated (developed) according to the 

machining unit. 

0 Kinds of tools: 

Spot drill (CTR-DR) 

Drill (DRILL) 

Chamfering cutter (CHF-M) 

End mill (E-MILL) 

Back facing tool (BK FACE) 

Reamer (REAM) 

Tap (TAP) 

Boring tool (BOR BAR) 

Back boring tool (B-B BAR) 

Chip collector (CHP VAG) 

0 Contents of sequence: 

MOH-O NO. sou.:-P HOL& PR!-DIA DEP 

@ 0 @ ... + 
@ Q) @ 0 • 

(Note 2 } 0 (Nou 4-) (Note: 5) @ 

(Nota 2 ) 0 @ ® @ 

@ 0 @ ® ... 
@ ~ @ ® + 
@ 0) @ ® • 
@ Q) @ ® {Note 6a) 

@ ·1> @ 0 (Note 6b) 

(2\ <]l ... + + 
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.. ... unnecessary to set 

PRE-DEP RGR DEP!H C-SP "' ... (Note Sa) + i@ @ 

+ (Note Sb)(Nota 9a) i@ © 
CD ... (Not.e 9b) i@ @ 

... ® (Nou 9e) @ @ 

(Note 7a) ... + @ © 
... + {Nota 9d) @ @ 

+ (Nota Se)(Nota 9C) @ @ 

(Note 7b} ® (Note 9£) @ \1]) 
(Note 7a) ® (Note 9f) @ © 

• + + @ lj]l 

M M 

@@ 
@@ 
@@ 
@@ 
@@ 
@@ 
@@ 
@@ 
@@ 
Q}l @ 
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When the machining unit shape data have been entered, tools used 

to machine a workpiece according to the machining unit shape are 

automatically developed in the order of machining. Then, items 

shown in the list are displayed for each tool. 

(!) Tool name (automatically selected) [TOOL] 

The tool may be exchanged with the use of the menu keys. 

CENTER DRILL CHMF. END MILL BACKS POT REAMER TAP BORING BACK 
DRILL CUTTER FACER BAR BOR.BAR 

This is used for editing only. 

(Normally the tool determined automatically) 

Note 1: The chip collector is not on the menu. It can only 

b~selected automatically. 

~ Nominal tool diameter [NOM-0] 

The end mill (E-MILL) and chamfering cutter (CHF-M) must be 

set with the numerical keys. Other tools are automatically 

set. The tools of the same kind are discriminated with the 

menu keys. 

WITHOUT\ A 
ID CODE B c D E F G 

The nominal diameter is automatically displayed. "In case tools 
have different length or is made of different-materials, they are 
descriminated by adding suffix to them. 

H 

Note 2 : Alarm will result, if the end mill and chamfering cutter 

has not been registered in the tool file beforehand. 
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Menu 

@ Tool priority machining Nos. [NO.J 

Proceed to input of tool priority machining numbers (prior 

machining No./subsequent machining No.). 

For input of machining numbers, menu keys and/or ten keys 

are used: 

(1) Prior machining No. 

It is input with ten keys. only. (1-63) 

(Z) Subsequent machinin~ No. 

The !DELAY PRIORITY! menu key is depressed to inverse 

the menu. Then, the subsequent machining No. is entered 

with ten keys. (1-63) 

(3) None (Input is unnecessary.) 

DELAY i PRI. NO. PRI. NO PRI. NO SUB PRO= 
PRIORITY I CHANGE ASSIGN ALL ERAS PROC END 

iJ 
For details, see "2.2 Same Tool Priority Machining Function". 

@ Machined hole diameter (automati'cally set) [ROLE-I'lJ 

Note 4: For a chamfering cutter, this item equals twice the 

distance from it.s center to the edge.. If there is 

no interference, 999 is. set. It means ''Da" in the 

figure below. 

?-?? 
~ --



~----------------------~--

---

Example 1: Facing a seated hole 

® 

I 

40 

Do = 999 

Do = 40 

Example 2: Other hole 

Do ~ 999 

~ Depth of machined hole (automatically sec) (ROLE DEP] 

Note s: This. item means Ho in the figure below for a chamfering 

cutter. 

Example 1: Chamfering a seated 
hole 

Ho = 0 

@ Ho = 10 

Example· 2: Other hole 

Ho = 0 

(§) Lower hole diameter (automatically sec) (PRE-DIA] 

Note 6a: With boring, the boring cycle is entered in this item. 

Select a boring cycle from the menu and input it. 

During development of tools, "CYCLE 1" is displayed in 

this item unconditionally. 
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I CYCLE I CYCLE z/ cYCLE 31 

CYCLE 1: 

CYCLE 2: 

Fine boring cycle 

Rough boring cycle (returned from hole bottom at 

quick feed speed) 

CYCLE 3: Rough boring cycle (returned from hole bottom at a 

rate set by the parameter EM1) 

Note 6 b For a back boring tool, this item means the through 

hole diameter. 

(j) tower hole depth (automatically set) [PRE-DEP] 

Note 7a: In back facing and back boring, this it.~ means 

the depth of the through hole. 

Note 7b: In boring, this item means: depth of· the seat. 

Therefore, "O" is set for the· through hole bore 

or stop-end hole bore. 
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~ 

® 

~ 
Cut surface roughness [RGR] 
Set with menu keys 

If If 

I 
\Ill \1\1 \1\1\1 1/\1\1 \1\1\1 \11/\1\1 \11/\1\1 

1 2 3 4 5 6 7 8 9 

Note Sa: Hhen spot drilling is to be executed, the cutting edge 

angle is selected. 

During development of tools, "90° 11 is displayed in 

this item by itself. 

90° 118"" 

Note Sb: For drills·, the drill cycle must be set with menu 

keys. 

DRILLING PECKING PECKING 
CYCLE CYCLE 1 CYCLE 2 

This defines the drilling cycle. Generally, it is determined 

automatically from the machining depth and drill diameter. 

For movement of tools, see the figure below. 

__ ...,. 
9 Q Q Quick feed 

1 + ~ Ct1tting feed 
'I I I I 
II I I 
II ' I I II I I 

I 
I 
I 
I 

I I I 

~ 
I 

cbl 
I 
I 
I 
I 
I 
¢ 

DRILLING PECKING CYCLE 2 I PECKING CYCLE 1 I CXCLE 
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Note 8c: For tapping, the doweling time is entered. 

Using ten keys, input the doweling time. 

During development of tools, ''FIX" is displayed in 

this item by itself. 

(2) Penetration (automatically determined) [DEPTH] 

JOG 
G01 

Note 9a: For drills, it means the amount of penetration achieved 

by one operation. 

Note 9b: Amount of chamfering for chamfering tools 

Note 9c: For end mills, this item means the amount of penetra

tion in the direction of radius per operation. 

Note 9d: For reaming the reamer return speed is entered. 

RAPID 
GOO 

Input data is set with menu keys or ten keys; 

During development of tools, "G01" is displayed in 

this item by itself. 

I 
When "G01" is selected, the reamer will return at. the speed 

set by the EM1 parameter. 

Note 9e: Pitch of thread in case of tap. 

Note 9f: Amount of penetration in radius direction in case 

of boring and back boring. 
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~ Peripheral speed [C-SP] 

It is automatically determined when the menu key is depressed. 

HSS I CARBIDE I 
AUTO AUTO 

By selecting the material of the tool tip, the peripheral speed 

Cinin) and feed:;-at:e (/rev) can be displayed (automatically det:ermine.d). 

([j) Feed [FR] 

Like peripheral speed, depression of the menu button auto

matically determines this item. 

@ M code [M] 

Data will enter when selection is made with a menu but:t:on or 

set:t:ing is made with a numerical key. (Two digits can be put 

in the former M and three digit:s can be entered in the latter 

M.) 
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DRillf CVR DRUM CVR UNCLAMP CLAMP 

2-28 

AIR 
BLAST 

NEXT 
(1/3) 

NEXT 
(2/3) 

NEXT 
(3/3) 



-~------------~-

(3) Shape sequence data 

[] Point machining shape 

When the machining unit has been determined and the tool sequence 

data has been set, the machining shape must be set. 

The point machining shape has the following seven patterns: 

o · Shape pattern list 

I Point (PT) 

II Line (UN) 

++++ 
III Square (SQR) + + 

++++ 

++++ 
IV Grid (GRD) ++++ 

++++ 

v Circle (CIR) 

VI Circular arc (ARC) 

VII Chord (CHD) 
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PT 

+ 

y 

Fig, t 

.-----_,o.Q Machining. 
I _}11 position {x, y) 

P•1 / 

v·O. Pj2 

Premac.hining 
position 

Fig. 2 

---,-.,.·---:-+·- ___ .. Inicial 
COIXII1on unit

1 
po:t.nt 

initial 
point 

Point 
machining 
unic shape I 
sequence Z--r--- - ..... P:oint R 

Parameter: SBZ 

"'/ 
-'~-----------X ' I 

z X y 

z X y 

z 
X 
y· 

p 

Q 

R 

AN1 AN2 T1 T2 F N p Q R 

• • • • • 0 0 0 

. 
< z coordinate value on face ·to be ll)achined (z) 

: 

: 

: 

: 

: 

X coordinate value of hole to be machined (x) 

y coordinate value of hole to be ll)achined (y) 

Tool route pattern (Tool moves at 0 thru Z as 

Fig. 1.) 

Set value· should be 0 or 1 • 

1 : Starting point (X,Y) is used only for position-

ing. At that point, no hole is bored. 

0: Hole is also bored at the starting point 

(X, Y). 

Return point level (See Fig. 2.) 

1 : R point (point at a clearance of "parameter: 

BS2" froal machined surface) return. 

0: Initial point (defined in the workpiece 

coordinate system for common units) return. 

For z subsequent shapes are identical in every pattern. 

Note: When 1 or 2 is inputted in the first point P of the sequence 

data, processing is performed as if 0 were inputted. 
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z X: 

z X 

y ANl AN2 Tl T2 F M N p Q R 

y • 1 nL • • 0 0 

Z Z-coordinate value (Z) of machined surface. 

X: X-coordinate value of first hole to be machined (x) 

Y Y-coordinate value of first hole to be machined (y) 

ANl: Angle formed between x axis and straight line inter

connecting holes to be machined (6r) 

[ccw direction: +1 CW direction : -

Tl: ir = length between first and last holes to be 

machined (F • 1) 
' 

i2 ~ pitch between holes to be machined (F ~ 0) 

F Specifies i, (To be set to 0 or 1.) 

M Number of holes to be machined (n1) 

Q To be set to 0 or 1. 

With Q = 1, no drilling is performed at the starting 

point (x, y) where positioning only is done. 

With Q ~ 0, drilling is performed also at the 

starting point (x, y). 
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R : Return point level 

1: R point (point at a clearance of "parameter: 

BS2" from machined surface) return. 

0: Initial point (defined in the workpiece 

coordinate system for common units) return. 
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SQR 
++++ 
+ + 
++++ 

z 

z 

y 

n2 

(:<o .yo) 

X y &'!l AN2 Tl T2 E' M N p Q 

X 1 nl n2 0 0 0 

Z Z coordinate value (Z) of machined surface 

X ~ coordinate value of first hole to be machined (x) 

Y y· coordinate value of first hole to be machined (y) 

AN1: Angle formed between x-axis and straight line of 

holes to be machined. C6t) 

[CCW direction: +] 
CW direction: -

AN2: Angle formed between straight lines of first and last 

holes to be machined. (6z) 

Tl: 

[ccw direction: +] 
cw direction : -

Length of initially machined hole straight line tl (F ~ 1) 

pitch of holes on initially machined hole straight line 

tz (F ~ o) 

TZ: Length of last machined hole straight line tl (F ~ 1) 

pitch of holes on last machined hole straight line t2 

(F = 0) 

F Specifies t and t. 

M Number of holes on initially machined hole straight line: 

nl 
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N Number of holes last machined hole straight line: n2 

P To be set to 0 or 1. 

With P % 1, no hole is drilled at four corner points 

(xo, yo), (lq, Yt), Cx2, Y2) and (x3, Y3) 

With P ~ 0, holes are drilled also at four corner points. 

(The drilling of starting point varies with setting 0.) 

Q To be set to 0 or 1 

With Q = 1, positioning only is done at the starting point. 

With Q ~ 0, the hole is drilled at the starting point. 

R : Return point level 

1: R point (point at a clearance of "parameter: BSZ" 

from machined surface) return. 

0: Initial point (defined in the workpiece .coordinate 

system for common units) return. 
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,., ., 
-"' 

·-· " c ., 
,::<: 

-. 
~ 

GRD 

++++ 
++++ 
++++ y 

(xo.yo) 

z X y ANl AN2 n T2 F M N p 

X y t 1 nl n2 0 0 

z Z coordinate value (Z) of machined surface 

X x coordinate value of first hole to be machined (x) 

Y y coordinate value of first hole to be machined (y) 

ANl: Angle formed 

machined (61) 

between x-axis and straight line of holes to be 

[ccw direction: +] 

&'12: 

Tl: 

CW direction : -

Angle formed between 

to be machined (8z) 

straight lines of first and last holes 

[ccw direction: +] 
CW direction : -

' Length of initially machined hole straight line H (F = l) 

R 

0 

pitch of holes on initially machined hole straight line ~2 (F=O) 

T2: Length of last machined hole straight line tl (F = 1) 

pitch of holes on last machined hole straight line t2 (F•O) 

F Specifies iand t. 

M Number of holes on initially machined hole straight line: nl 
.N Number of holes on last machined hole straight line: n2 
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P To be set to 0 or 1. 

With P = 1,. no hole is drilled at four corner points 

(XQ, Yo), Cx1, Y1), Cx2, Y2) and Cx1, y3). 

With P • 0, hoies are drilled also at four corner points. 

(The drilling of starting point varies .with setting 0.) 

Q To be set to O·ar 1 

With Q • 1, positioning only is done at the starting point. 

With Q • 0, the hole· is drilled at the starting point. 

R Return·paint level 

1: R paint (paint at a clearance of "parameter: BS2" 

from machined surface) return. 

0: Initial paint (defined in the workpiece coardinat~ 

system for common units) return. 
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CIR 
>. 
OJ + ~ "" + 
" + CJ 

;:;; 

z 

z 

-. 

'i 
~ 

-'-

X y ANl AN2 T1 T2 F M N p Q 

X y nl 

z z coordinate value of machine surface (Z) 

X X coordinate value of circle center: xo 

y y coorcinate value of circle center: YO 
ANl: Angle formed between initially machined hole and 

X-axis: 61 [ccw direction: +] 
CW direction : -

Tl : Radius of circle rl 

M Number of holes,machined: nl 

R Return point lev~l 

1: R point (point at a clearance of "parameter: BS2" 

from machined surface) return. 

0: Initial point (defined in the workpiece coordinate 

system for common units) return. 
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ARC ... 
Q) 

"' + + :l + c 
Q) 

:£ 

z 

z 

+ 
+ 

X. 

X 

z 
X 

y 

ANl: 

y 

y ANl AN2 Tl T2 F !1 N 

y el 62. rt • 1 nl • 
z coordinate value of machined surface (Z) 

X coordinate value of circle center: xo 
y coordinate value of circla center: yo 

Angle. formed' between initially machined hole (A) 

axis:. 61 [CCW direction: +] 
CW direction : -

p Q 

• 

and X-

AN2: 6'2 =Angle between initially and last machined holes (9z') 
(F - 1) [ccw direction: .;. 

CW direction : _l 
62 - Angle between adjacent machined holes (9z) 

(F = O) [ccw direction: +] 
CW direction : -

Tl : Radius of circle: rl 

F Specifies 61 (to be set to 0 or 1). 

M Number of holes machined 

Q To be set to 0 or 1 

With Q 3 0, the hole is drilled at point @. 
With Q = 1, no hole is drilled at point @ . 
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-, 

-· 

R : Return point level 
1: R point (point at a clearance of "parameter: BS2" 

from machined surface) return. 

0: Initial point (defined in the workpiece coordinate 

syatem for common units) return. 
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-"' 

" " ., 
:: 

~ 
CHD 

y 

~ 

z 

z 

(xo.yo) 

X y ANl Al'<2 Tl T2 F M N p Q 

X y e, • r, .e., • • • 1 

z z coordinate value of machined surface (Z) 

X ' ~ coordinate value of circle center: Xo 

y y coordinate value of circle center: yo 

ANl: Angle formed between center line of chord and 

X-axis: 9, [CCW direction: ~] CW direction : 

Tl : Radius of circle: r 1 

T2 : 21 * Pitch of machined holes or 

p 

R 

iz = Distance from center line, depending upon what P is 

taken 

To be set to 0, 1 or 2 

With P s 0, both (A) and (B) are machined. (Set x., in T2) 

With P * 1, (B) only is machined. (Set tz in T2) 

,1/ith p = 2, (A) only is machined. (Set tz in T2) 

Return point level 

1: R point (point at a clearance oi: "parameter: BS2" 

from machined surface) return. 

0: Initial point (defined in the workpiece coordinate 
system for common units) return. 
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2.1.4 

-· 

Programming the line machining mode unit 

Depress the/LINE/MACH-ING/mode menu.· 

POINT LINE FACE MANUAL OTHER WPC OFFSET END GROUP 
MACR-ING MACR-ING MACH-ING PROGRAM CHECK 

OGJDODDODD 
Once the menu has been changed over to the machining unit selection menu, 

select the related unit. 

(1) Unit data 

LINECTR LINERGT LINE LF'I LINE OUT LINE IN Cl!MFRGT Cl!MFLFT Cl!MF OUT Cl!MF IN 

0 )J 9" []) [g "< y [Jr- 6 
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a. Line machining center b. Line machining right 

i"-b--
.... J-_1 

---.,J----
11 

d. Line machining out e. Line machining in 

h. Chamfering left i. Chamfering out 
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I 

1...:---

g. Chamfering right 

j. Chamfering in 
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Unit LINE CTR Q 
_f "' Name 

""' 
' 

LINE CTR 

('/) rtl H 

Menu 

0 L+W=b-~ Key ', 

6 ~ 
UNIT DEPTH(H) SRV-Z(t2 ) SRV-R(tl) RGH('l) CHMF FIN-Z FIN-R 

LINE CTR 999.999 99.999 99.999 9 • 99.999 + (M) (M) (AUTO) 

Unit LINE RGT ) __ A 
Name "'( 

!h LINE RGT ;· 
\ ) H 

Menu 

~ l+l-i Key "'------' ·I jt' 

c ~ 
UNIT DEPTH(H) SRV-Z(tz) SRV-R(t,) RGH(V) CHMF FIN-Z FIN-R 

LINE RGH 999.999 99.999 99.999 9 • 99.999 99.999 
(M) (M) (AUTO) (AUTO) 

Unit LINE LIT 0 A 
Name "'( 

LINE LIT cr m H 

Menu L.i Jr-~t, Key v . - _/ 

c ~! ILl 

UNIT DEPTH(H) SRV-Z (tz) SRV-R(tl) RGH('l) CHMF FIN-Z FIN-R 
LINE LIT 999.999 99.999 99.999 9 • 99.999 99.999 

(M) (M) (AUTO) (AUTO) 
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Unit ' 
Name 

LIN OUT ~ l I 

LINE OUT - m ' IH . I) Menu 

[} ~jj Key ! t2 1 ~- .I 
1 

t, 

UNIT DEPTH(H) SRV-Z ( tz) SRV-R(t,) RGH('7) CHMF FIN-Z FIN-R 
LINE OUT 999.999 99.999 99.999 9 ... 99.999 99.999 

(M) (M) (AUTO) (AUTO) 

Unit 
LIN IN - ~ Name l 

LINE IN -~ !11· ( I \ H 

Menu 

G 
I , , 

Key ~\=:] r t, 
-

I I l" 
I I 

UNIT DEPTH(H) SRV-Z(tz) SRV-R(t1 ) RGH(\1) CHMF FIN-Z FIN-R 
LINE IN 999.999 99.999 99.999 9 • 99.999 99.999 

(M) (M) (AUTO) (AUTO) 

Unit 
CJlMF.RGT Q 0 Name 

f 
-

I r 

C1IMF RGT ~I , rTi !a 
Menu 

A 
l 

_ __/ I . 
Key <;)< v/_j 

) 

UNIT DEPTH(H) TIITER-Z (h) INTER-R(r) RGH(v) CHMF(C) 
CHMF RGT 999.999 99.999 99.999 • 99.9 

(M) 
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-· 

Unit 
Name 

Menu 
Key 

UNIT 
CHMF LFT 

(M) 

Unit 
Name 

Menu 
Key 

UNIT 
CllMF OUT 

(M) 

Unit 
Name 

Menu 
Key 

CHMF T,FT 

CHMF LFT 

y 
DEPTH(H) rnTER-Z (h) lliTER-R(r )RGH ('V) 
999.999 99.999 99.999 • 

CHMF OUT 

CllMF OUT 

D-
DEPTH (H) lliTER-Z (h) lliTER-R(r) RGH (17) 

999.999 99.999 99.999 • 

CllMF IN 

CllMF ill 

H 

h 

CHMF(C) 
99.9 

CHMF(C) 
99.9 

I. r 

c 

UNIT DEPTH(H) IJITER-Z(h) INTER-R(r) RGH(17) CHMF(C) 
CHMF IN 999.999 99.999 99.999 + 99.9 

(M) 
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(2) Tool Sequence Data 

End mill, face mill,chamfering cutter and ball end mill 

[SNO[ TOOL 

R1 CD 
(F 1 ) 

NOM-Ill NO APRCH-X APRCH-Y TYPE ZFD DEP-Z WID-R C-SP 

@G)@® ®CV®®@ 

(j) Tuol name (automatically determined) [TOOL] 

Once a tool deyelopment has been done, E-MILL(endmill) is 

automatically- displayed. 

I ENDMILL I FACE MILL I CH&~ /BALL I 
I CUTTER ENDMILL I I 

(] Nominal tooi diameter !NOM~] 

A G 

Unless the nominal tool diameter has. been registered in the 

tool file beforehand,. an alarm will resul~. 
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. --· 

Menu 

(]) Tool priority machining Nos. [NO.] 

Proceed to input of tool priority machining numbers (prior 

machining No./subsequent machining No.). 

For input of machining numbers, menu keys and/or ten keys 

are used: 

(1) Prior machining No. 

It is input with ten keys only. (1-63) 

(2) Subsequent machining No. 

The !DELAY PRIORITY! menu key is depressed to inverse 

the menu. Then, the subsequent machining No. is entered 

with ten keys. (1-63) 

(3) None (Input is unnecessary.) 

DELAY 'I' PRI. NO! PRI. NO SUB PRO= IPRI. NO. 
PRIORITY CHANGE ASSIGN I ALL ERAS PROC END 

v 
For details, see 112.2 Same Tool Priority Machining Function". 

@ Tool approaching point coordinate X [APPR-X] 

@ Tool approaching point coordinate Y [ltPPR-Yl 

Use ten keys to input thise coordinates or depress menu key 

~ · (G) and @ in common) 
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@ How to move a tool [TYPE] 

Select CW or CCW cutting, using menu keys. 

This function, however, is available only in the four units 

LINE OUT, LINE IN, CHMF OUT and CHMF IN. 

(j) Selection of feed in Z-axis direction [ZFD] 

The feed speed at which the. tool cuts from the approach point 

in the Z-axis direction is set in.·terms of a multiple of feed 

speed. in the radius direction·, using ten keys. 

Otherwise, either G01 feed (30% of the . radius direction feed 

rate)(see Note) or GOO feed (rapid feed) is selected with 

menu keys. 

JOG 
G01 

Note~ 

RAPID 
GOO 

Thirty percent is the standard value set by means of 

line and face machining parameters. 

@ Z-axial depth of cut per cycle [DEl'-Z] 

With the !AUTO SET! key depressed, the Z-axial depth is auto

matically computed. 

Ten keys can be also used. to input the depth. 

(To be inputted in the rough machining sequence only out of 

LINE CTR, LINE RGT, LINE. LFT, LINE OUT and LINE IN.) 
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@ Diametric dept:h of cut: per cycle [WID-RJ 

In line machining, this depth is not: required to be inputted. 

@ Peripheral speed [C-SP] QY Feed [FR] 

HSS CARBIDE 

AUTO AUTO 

Selecting a material of the tool cutting edge with a menu key 

will cause peripheral speed ( /min) and feedrate ( /rev) to 

be automatically determined. 

Note : For ball end mill, it is not: aut:omatically 

determined. 

@ M code [M] 

Data can be inputted either by selecting with a menu key or 

by using ten keys. (The former M can be inputt:ed in two digit:s 

while the latter can be inputted in three digits.) 

(3) Shape Sequence Data 

iJ Line/Face machinbng 

After determining a machining unit and inputting the tool 

sequence data, then input a machining shape 

Line/Face machining shapes.are available in the following 

patterns : 

I SQUARE 

II CIRCLE 

III ARBITRY LINE CW CCW SHAPE SHIFT 

SHAPE ROTATE(CW), SHAPE ROTATE(CCW) 
' 

Note The arbitrary shape cannot cover every shape due 

to a CPU operation error processing. Do not fail to 

ch~ck with GRAPHIC, etc, before applying the ARBITRY 

pattern, accordingly. 

Pattern selecting menu (I) 
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SHAPE 
END 
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Pattern selecting menu (II) - In case of ARBITRY only 

cw ccw 
LINE ARC ARC SHAPE SHAPE REPEAT STATING SHAPE CHECK 

0 0 .ROTATE SHIFT END POINT END 

Pattern selectin menu (III) - In case of SHAPE ROTATION only 

I I I I I 
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(i) FIX SHAPE SQUARE 

Shapu patturn 
select key 

P 3 ( X3o J3) 
SQUARE 

"-o4 
~ 

D 
03 

i/ 01 02 .... 
p 1 ( Xl. Jl) 

PtX/CX PlY/CY PJX/R PJY CNl CN2 CN3 CN4 

"1 Yt "3 Y3 c, Ct. CJ c4 
CRt) (R:?.) (RJ) (R4) 

P1X/GX : x coordinate value of .starting point : X 1 . 

P1Y/CY : y coordinate value of starting point : yt 

P3X/R : x coordinate value of diagonal line : xl 

P3Y : y coordinate value of diagonal line : y3 " 

CNn : c chamfering at Pn or aru (R) 

(ii) FIX SHAPE CIRCLE 

Shape patcern 
select.ke.y 

CIRCLE 

0 
Pl 
(xt.ytl 

' ~ 
r 

Starting point 

P1x/cx PtY/CY P3X/ R P3Y CNt CNz CN3 CN4 

"1 Yt :" • • + + • 
P1X/CX : x coordinate value of circle center : 

"l 
PlY/CY : y coord inat:e: value of circle center: yl 
l'3X/R : radius of circle : r 
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(iii) ARBITRARY SHAPE 

Shape pattern 
select ·key 

AR.BITRY (X' J) ------
I A 'cor r 

0 

II / I X 
LINE ( i. j) 

PTN X y R/9 I J p CNR 

LINE l{ y 6 i j p 
c 

(r) 

X : x- coordinate value of end point: l{ 

y : y coordinate value of end point: y 

R/'0: angle formed between straight. line and x axis : e [ ccw direc-

x-axial i 
tion +1 

I : vector : 

J : y-axial vector : j 

p : requirement for cr.oss· with. next shape : p 

CNR : Seam chamfering or arc. : c( r) 
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Shape pattem 

selecl: key 

ARBITRY 

I 

~ I 
( i, j ) 

II CW ARC 

() (X' J ) 

PTN X y rUe I J p CNR 

cw X y r i ; p c • 
X : X coordinate value of end point : X 

y : y coordinate value of end point : y 

R/6 : radius of circle ~ r 

I : X coordinal:e value of circle cent:er : i -
.. J : Y coordinat:e value of circle cenl:er : j 

p : requirement; for cross wi.l:h next shape : p 
CNR : Seam Chamfering or arc. ., : c (r) 

Shape pal:t:ern 
select key 

ARBITRY 

I 

~ r 

( i • j ) 

II CCWARC 

() Cx, y) 

PTN X y R/9 I J p CNR 

ccw X y r i J p c 
X : X coordinate value of end point : X 

y : y coordinate value of end point : y 

R/6 : radius of cir-cle : r 

I : X coordinate value of circle center: i 

J : y coordinate value of circle center: j 

p : requirement for cross wi.th next shape : p 

CNR : Seam chamfering or a.rc : c( rl 
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I ~ 
defined figure 

Shape I ARBITRY ~-----------(\, i . pattern 
select Sl!Al'E 1 ' 
key II SHIFT p pieces 

PTN X y R/8 I J p CNR 

Sl!Al'E • SHIFT • • • • p • 
p : Cycle of repeating the defined figure from Sl!Al'E 

SHIFT to REPEAT END 

Shape I ARBITRY ~ ( i, j) 
pattern 

nl~ 
<!efined 

select 
~ ~ 

figure 
key .• II Sl!Al'E ROTATR. cw-

' SHIFT -

PTN X y R/9 I J p CNR -
cw- .. • . r· i j p 
SHIFT • R/9 ; Radius r to rotate the defined figure 
I : Ceriter x coordinate i to rotate the defined figure 
J : Center y coordinate j to rotate the defined figure 
p ; Cycles of repeating the defined figure 

Shape I ARBITRY ~ ( i • j ) 
pattern 
select defined r 

key II Sl!Al'E ROTATE CC1>- () figure \ 
SHIFT --

PTN X y 
- R/9 I J p CNR ccw • r i j p 

SHIFT • • 
R/9 : Radius r to rotate the defined figure 

I : Center X coordinate i to rotate the defined figure 
J : Center Y coordinate j to rotate the defined figure 
p : Cycles of repeating the defined figure 
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Arbitry pattern definition 

Arbitry shapes are applicable to line and face machining. 

The arbitry shape pattern is defined as follows : 

(Note) Be desired shape machining function cannot serve for all the 

purposes because of the imitations of the error processing 

in operation of the CPU. Before utilizing the function, 

never fail to perform checking with GRAPHICS or similar 

means. 

!) Program 

PTN X y R/EI I J p 

Definition of titles used on the CRT 

SNO 
PTN • 

sequence number(to be serial in the unit) 
LINE 

CW ARC 

CCW ARC 

CNR 

X,Y coordinates of end point (However, input the starting 

point initially.) 

R/EI· machining pattern.·element 

angle formed with X axis for LINE 

radius form~d with X axis for ARC 

I, J: machining pattern elements 

line vector for LINE 

arc center (i;j) for ARC 

P modifier (positioning relation between following 

figure and crossing point) 
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UP 

DOWN 

LEFT 

RGT (right) 
CANCEL(To cancel the modifier 

mentioned above) 



------------~-

CNR specifies a corner R or C at end point 

C •.•••• LINE-LINE only 

R ...... between arbitry figures (which may not have 

any crossing point) 
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-...... 

._.. .. 

2) Precuations upon Entry 

(l) How to use "?" 

a. The fact that "?" has been entered and set is not identical 

with a skip due to a motion of the cursor in the sense 

that data. are invalid. 

b. For the automatic programming results, only those items 

in which "?" is entered will be displayed. For end point 

X or Y, however, it is necessary to enter data or"?". 

c. Line I or J will not be displayed even if "?" is entered. 

(No special internal calculation will be done.) 

d. When a very long machining program is being executed which 

could cause a bubble transmission·, the results of the 

measurement, is some cause, may not be displayed when "?" 

is inputted. 

(2) All coordinates of an end point and of a circle enter are 

entered in an absolute coordinate system •. 

(3) The straight line defined with 9 or I, J is infinite in both 

directions. (It ·is not semi-linear.) In other words, 9 a 30° 

and 9 u -150° represent an identical straight line as illust

rated below. y 

X 

(4) Words to be selected 

If it is necessary to select a word for a crossing or contact

ing point, its entry is urgened in a message.(These words may 

be entered in advance.) 

Example 

UP RIGHT 
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With cursor -~ shape pattern definition address P, 

UP DOWN LEFT I RI G!!T I 

This menu is used to specify the point at which a shape pattern 

defined in the current sequence comes in contact with or crosses 

a shape pattern defined in the ·following sequence. 

or up) 

(Left or down) 

~ 
'!:;~0· 

--Following pattern 

SNO. 3 

ARlliTR'l 
(Definition of lFIGl PTN X 'f R/6 I J p CNR 
a starting 
point) LINE "'1 yl 

Current 2 LINE ? ? 30 LEFT 

Following 3 ccw "'3 Y:> r "'2 Y2 

2-58 



~---------------------~1---
3) Figure DefiniCion Pactern 

Note \) 
t<> I PTN X y R/0 [ J p CN~CNc 

p - 1 LINE 0 0 
' 

p- 2 LINE 0 ? 0 

p - 3 LINE ? 0 0 

p - 4 LINE 0 ? ?/- 0 0 

p- 5 LINE ? 0 ?/- 0 0 

p - 6 CW/CCW 0 0 0 

p - 7 CW/CCW 0 0 ?/- 0 0 

p - 8 ·cw/ccw ? 0 ?/- 0 0 0 

p - 9 Cvi/CCW 0 ? ?/- 0 0 0 

p -10 CW/CCW 0 0 ?/- ? 0 

p-11 CW/CCW 0 0 ?/- 0 ? 

Q- 1 i 
I 

LINE ? ? 0 (0) 6. 

Q- 2 LINE ? ? ?/- 0 0 (0) 6. 

Q- 3 LINE ? ? ?/- ?/- ?/- (0) 6. 
Q-4 Cl-1/CCW ? ? ?/- 0 0 (0) 6. 

Q- 5 CW/CCW ? ? 0 ?/- ?/- 0 6. 

& - 1 LINE 0 0 0 
' 

(0) 6. 

& - 2 CW/CCW 0 0 0 0 0 (0) 6. 

R - 3 CW/CCt; 0 ? 0 0 0 (0) 6. 
R - 4 CW/CCW ? 0 0 0 0 (0) 6. 
R - 5 CW/CCW ? ? 0 0 0 (0) 6. 
R- 6 LINE 0 0 ?/- 0 0 (0) 6. 

Note 1. For each of the figure definicion pacterns, take note 
of following: 

P1 - P11 : .The figure definition pattern can be terminated in 
the form of this input data. 

Ql - Q5 

R1 - R6 

Data are insufficient and a support with next figures 
is required •. 

The excess data which have been entered ~ill be required 
to define figures before and after. 

In the table above,_ "0 11 represents an item to be entered. 
n ? " represents a " ? " input. 
"?/•17 represents a "'?n input or a skip due to a 
cursor motion 11

•" 

"fol" may need input as the case may be. 
11 ~~~ Input to specify the corner. 
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P-6 P-6 

With R > 0 With R < 0 

. /--K (:.:,y) 

l·~ 
R 

(?,?J 
(?,?) 

(x,y) 

i p- 7 

P-8 P-9 

(?,yl 

X 

(i •. P . 

Modifier P is used to 
specify RICRT (or-LEFT). 

P-10 
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X 
( i ' j) 

I 

t<x.?l 

I 
I 
I 
I 

Modifier P is used to specify 
UP (or DOWN). 

P- 11 

I 
I 
I 
I ---1( . ") I l,. 

I 
I 



~-----------------------~--

Q - 1 

With P specified 

8 

Q - 3 

With P specified 

Q - 4 

With P specified 

X 

( i ' j ) 

Q - 5 

With P specified 

C?,?l 

(? '?) 

(?,?) 
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Q - 2 

With P specified 

(?,?) 

However, definition will be 
possible only when the line 
comes in contact with a next 
arc. 
(I, J and R are required.) 

However, definition will be 
possible only when the line 
comes in contact with a next 
arc. 
(LINE(X,Y, 0) or ARC (I, J, 
R) is required. 



-------------------~---

R- 1 R- 2 

With P specified 

(x,y) 

___ 'j_ 
c-x(x,y) 

( ~i,j) 
('?.?) 

R-3 R- 4 

With P specified. With P specefied 

( i. j) 

. r::;:--".\..~tL 
. R 

( i. j) 

R-5 

With P specified 

x<?.?l 

( i • j) 

R- 6 

With P specified 

(x,y) 



-----'--------------~-

4) 

Pl PZ 

p l 0 0 

p 2 0 0 

p 3 0 0 

p 4 0 0 

p 5 0 0 

p 6 0 0 

p 1 0 0 

p 8 0 0 

p 9 0 0 

"' " p 10 0 0 OJ 
w 
w Pll 0 0 "' "" 
"" 0. l X X 

"' .... 
"' o.z X "' X 
~ 

" OJ 0.3 X X 

" 0 
~ 0. 4 0 ·X 

Q.S X X 

a 1 0 0 

a z 0 0 

a 3 0 0 

Et 4 (0) X 
-~· 

as 0 X 

ll. 6 0 0 

Pattern Combination 

Following Pattern 

PJ ?4 PS ?6 P7 P8 P9 l'lO Pll Q.L Q.Z 0.3 0.4 o.s lU az 1.1.3 1'.< 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. .0. .0. .0. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. .0. .0. "" 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 "" "" .0. .0. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. ""' .0. .0. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. "" ""' .0. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. ""' .0. "" 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. ""' .0. "" 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. .0. .0. "" 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 "" .0. .0.. ""' 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. .0. .0. "" 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. .0. .0. .0. 

X X X 0 0 X X X X X X X X X 0 0 0 0 

X X X 0 0 X X X X X X X X X 0 0 0 0 

X X X X 0 X X X X X X X X X X 0 0 0 

X X X 0 0 X X X X 
X X X 0 X 0 0 0 0 

X X X X X X X X X X X X X X X 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 ""' .0. .0. .0. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. .0. "" A 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0. 6 "" A 

(0) X (0) 0 0 0 0 0 0 X X X 0 0 " 6 ""- A 

X X X 0 ' X X X X X X X X X X 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 "" A A 

Symbols used in the table above have the following meanings: 

o : Definable 

6 Definable (but with too much information) 

x : Undefinable 
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as ll.6 

.0. .0. 

.0. "" 
"" .0. 

.0. .0. 

"" .0. 

"" "" 
"" .0. 

.0. .0. 

.0. .0. 

"" .0. 

A .0. 

0 0 

0 0 

0 X 

0 0 

0 (0) 

A .0. 

"" .0. 

"" ""-

A X 

0 0 

"" A 



----------~ '--' 

5) Q Group Forerunning Pattern Followed by a Definable Pattern 

(1) Forerunning pattern: Q-1 

a. Q-1, P-6 

a. Q-1, P-6 

Example of Input: 

PTN X: Y R/9 I J P 

LINE ? ? e 0 . 
J(x,y) 

( i • j) cw X: y i j 

e 
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~ 

b. Q-1, R-1 

(x,y) 
Example of Input 

---
o, X Y R)6 I J p 

Q-1 ? 1 61 

/.~.?) 
R-1. X y ez 

o, ----

c. Q-1, R-2 (or R-3, R-4, R-5) 

Example of Input 

PTN X Y R/6 I J P 

LINE ? 1 a o 
CW X/? y /? B. i j 

0 
or (x.?),(9,y) 

With modifier P specified, right or left crossing point 

is selected. 

If no crossing point exists, denifition is impossible. 

However, it vill be possible, vith an appropriate corner 

R inserted. 

0 
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(2) ~orerunning pattern: Q-2 

Similar co the case of Q-1, with Arctan (J/r) • 6 

(3) Forerunning pattern: Q-3 

a. Q-3, P-7 (or R-2, R-3, R-4, R-5) 

A 

• 
\ (i,j) )( 

~ _ _/ (x,y) 

-~ ( \ 

( i 'j) 
(x,y) 

B 

Without modifier P specified, a path will be automatically 

selected according to the turning direction of the arc. 

A Arc is turning ~. 

B Arc is turning CCW. 

In case where CCW is selected as the turning direc-

cion. of the arc and contacting point A is required,. UP 

(or LEFT) should be selected as modifier P. 

In this case, corner R can be specified. 

)(x,y) 

GCW 
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(4) 

.. · 

-

. .__. 

Forerunning pattern: Q-4 

a • Q-4, P-1 

(x,y) 
Example of Input 

I 
I PTN X y R/8 

I 
I cw 7 ? ? 

I 
I LINE X y 

I 
I 

I 
( i. j) I 

(x,.y,) 
B 

Without modifier P specified, a path will be automatically 

selected according to the turning direction of the arc • 

A ••••• Arc is turning cw. 
B ••••• Arc is turning CCW. 

An instance with modifier P specified is shown below. 

CW modifier· P • DOWN 

(x,y) 
cw 

Example of Input 

I J p 

i j + 

PTN X Y R/8 I J P 

? 7 i J DOWN 

( i. j) LINE X Y 

(X, • Yo ) 
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PTN 

Ex. J 

cw 

LINE 

Ex. 2 
ccw 

LINE 

Ex. 3 
cw 

LINE 

Ex. 4 
ccw 

LINE 

b. Q-4, P-3 (or P-5) 

(x3 .y3 ) O (x,,y,) 
------ ----------

0 
--(?,y,) 

A table given below shows the relation between an example of 

input and a selected path 

Example of Input Path Selected 

X y R/0 r J. p PTN. X y 

? ? ? i j - cw x, Y• 
? "" 1/ LINE x, y, 

? ? ? i j - ccw x, y, 

? Y' 1/ LINE x, y, 

? ? ? i j DOWNCW x, y, 

? 'ft 1/ LINE· x, y, 
' 

? ? ? i j ccw Xl Y• 
? Y' 0 UP LINE Xl Y' 

In the table above, modifier P has the 

following meanings: 

!VI/ 

1/. 
I 

1/ 

0 

0 

P s ~ •J skipped vith the cursor 

P • UP UP specified 

P • DOliN : 001./N s pee if ied 
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1 J 

i j 

i j 

i j 

i j 

p Path 

(·: -
.. 

y· - : 
' 

d' DOWN 

... 

UP {:; 
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I 
Ex. l 

Ex2. 

E:x.3 

Ex.4 

c. Q-4, P-2 (or P-4) 

Similar to the case of preceding b. Q-4, P-3 (or P-5) 

but(?, y3) replaced with (x3,?). 

d. Q-4, P-7 

In this combination, both arcs are determined. With modifier P 

specified, therefore, a crossing point is selected. Unless any 

crossing point exists, definition will be possible, with both 

arcs connected by inserting an appropriate corner R. 

(x, • y, ) 

X 

(i,. h) 

A table below shows the relation between examples of inputs and 

paths selected. 

Example of Input Path selected 

PTN X y R/0 I J p PTN X y IVO l J p Path 

r() cw ? ? ? i, j, UP cw :<I yl i I j I UP 

ccw X, y, i, h ccw x, Y, i z i ' i 

cw ? ? ? i, it UP cw XI y, i 1 j I UP ((:I 
cw x, y, i, j, CW x, Y, i' j, 

\' ~I --
--. cw ? ? ? i l j 1 DOWN cw x, y, i 1 j I DOWN 0) ccw x, y, i, iz ccw x, Y, i ' j ' 

I CO'~: cw ? ? ? il j 1 DOWN cw x, Y, i 1 
; : DOWNI cw x, Y, i' iz cw x, y, i ' -- ' 

In the table above, modifier P has the following meaning: 

P =UP: UP specified 

P =00\-/N:DOWN specified 
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e. Q- 4, Q-1 (or Q-2) 
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r>O Corner R contacts in CW direction 
r<O Corner R contacts in CCW direction 

)( 

( iz • h ) 

<?.?) 
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A table below shows the relation between example of input and path. 

Example of Input Path selected 

PTN X y R/0 r J p PTN X y EVO r J p Pacb 
' 

Ex. 1 

6 cw ? ? ? i j - cw l<t Yt i j -
LINE ? ? 0 LINE ? ? 0 

Ex. 2 
ccw ? ? ? i j - ccw Xz Yz i j - CY LINE ? ? 0 LINE ? ? 0 

' 

Ex. 3 
cw ? ? ? i j DOWN cw Xz y, i i DOWN CY LINE ? ? 0 LINE ? ? 0 

Ex. 4 

r:j ccw ? ? ? i j UP ccw XI Yt i j UP 

LINE ? ? 0 LINE ? ? 0 

-· 

In the above, modifier P has the following meaning: 

p • r_,. skipped with the cursor. 
~ 

p •UP UP specified 
p •DOWN: DOWN specified 
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f. Q-4,Q-3 

Q-3, however, is definable only when it subsequently comes in 

contact with an arc. And R-2(or· R-3, R-4 or R-5)' is required. 

( :c: tl , r 11 ) 

·' 

J( 

(i,,j,) 

Unless modifier P is specified in either block Q-4 or Q-3 

the. path will be automatically determined as shown in a 

table below. 

Corner: R 
Path of Q-3 

Q-4 R-2 (or R-3, R-4 or R-5) 

CW cw (Xt1, Y11 l- (X21, Y21 l 

cw ccw ' (X12 ,· Y 12l --CX23' Y23l 

ccw cw (X13 • Y13l -<x22. Y22l 

ccw ccw (X14 • Y14l -cx24. Y24l 
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With mocifier P specified, a contacting point is selected. 

ccw 
cw. 

Example of Input Path Selected 

PTN X y P./0 I J p PTN X y R/8 r J p 

cw ? ? ? ;, j I DOWN cw x .. Yu h i• DOWN 

LINE ? ? ? ? ? - LINE. X a Yu 

ccw X> y, ;, j, • ccw X.. Y> ;, i• 

g. Q-4, R-1 (or R-6) 

u. ·n 

X 

( i • j ) 

(X')') 

With modifier P specified, right or left crossing point is 

selected (definable even if broken either to the right or left.) 
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h. Q-4, R··2 (or R3 ,R4 or R5) 

With modifier P specified, a crossing point is selected.· 

Unless any crossing exists, this combination is undefinable. 

With an appropriate corner R inserted, however, it will be 

definable. 

or < x. ·'l. < '?. J) 

(x.yl 
or (x,?).(~?.y) 

·x-
( i l• j l ) 

If corner R is larger than radius of both circles, an arc 
internally touching them should be obtained and reckoned as the 
corner.(In case where both circles are turning in the 

same direction.) 

( i'l • i 'l ) 
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If two detached circle are turning in opposite directions, an 

arc internally touching the one and externally touching the 

other is to be reckoned as corner R. In this case, the corner R 

should be marked to specify positive and negative for CW and CCI<, 

respectively. 

The case where Q-4 is CW is shown as an example. (The path will 

be as shown in a solid line) 

With corner R > 0 (CW) 

ccw 

cw 

X 

With corner R < 0 (CCW) 

('('\\" 

!'W 

X 

A table below shows the relation between turning direction and path. 

Turning Direction Path 

Q-4 R-2 (or R-3, R-4 or R-5) with r > 0 with r < 0 

cw caw CD @ 

ccw cw @ @ 
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2. 1 • 5 Face machining mode unit : 

Depress mode menuiFACE/MACH-L~GI 

POINT I:INE FACE MANUAL .OTHER WPC PFFSET END GROUP 

MACH-ING MACH-ING MACH-ING PROGRAM CHECK 

0 D o ooono 
Once the display has changed over to the machining unit selection 

menu, select a machining unit. 

(I) Unit data 

FACE:-MIL TOP STEP POCKET PCKT MT PCKTVd SLOT 3-D 
WIL SURFACE 

nu H+iA rtti r-1' I I It+! I ~ Lor itti r-1 (o ) (Note) 

Note: The 3-D (dieing) is an optional item of MAZATROL CAM M-2. 
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Face milling End milling, top End milling, mountain 

Pocket end Milling Pocket end milling, valley Pocket end milling, mountain 

. / 

End milling, groove 
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I 
A Unit FACE-MIL .. "~-' 

-o II 

I FACE-MIL 't· Menu l v 
Key u n 

Unit DEPTH (f!) SRV-Z (t) SRV-R BTM(i1) FL'I-Z FIN-R 

FACE MIL 999.999 99.999 • 9 99.99.9 • (M) C.vO (AUTO) 

A 
Unit TOE EMIL -v 

5 H 

TOP EMIL 
'\1 I, Menu H-H y 

Key n I 
Unit DEPTH (H) SRV-Z(t) SRV-R BTM(Il) FL'I-Z FL'I-R 

TOP EMIL ~99.99 99.999 + 9 99.999 + 
(M) (M) (AUTO) 

Unit STEP ~ 
y 

' 

@] II 
STEP 

[<J'J I~ Menu ltH Key ..---I LJ. I . 
Unit DEPTH (H) SRV-Z(t) SRV-R BTM (V) WALdo( \I) FIN-Z FIN-R 

STEP 999.999 99.999 + 9 9 99.999 99.999 
(Ml ( M) (M) (AUTO) (AUTO) 
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Unit- POCKC:T no. 
"r' 

I 

I t:!enu POCKET a C> 
H 

Key 

~ ( l 

\1 

Unic· DEPTH (H) SRV-Z(c) SRV-R BTM (V) WAL .. (V)FIN-Z FIN-R 

POCKET 999.9'99 99.999 + 9 9 99.999 99.999 
(Ml (M) (Mi (AUTO) (AUTO) 

A.. 
Unic POKT ~IT 

~ .. 

B PCKT MT 
H Menu 

~ 
kit: Key l 

J . '---
\1 

I Unic DEPTH( H) SRV-Z(c) SRV-R BTM(~) WAL .. ('W FIN-Z FIN-R 

I PCO.'T MT 999.999 99.999 +- 9 9 99.999 99.999 
I (1{) (M) (M) (AUTO) (AUTO) 

r 

--~UNIT PCKT VLY 

~ ; t 
-I • 

@] 1 Menu PCKT VLY 

~ ~:JJ Key 

~ ·-I ~ 
-r 

UI'IIT DEPTH(H) SRV-Z(t) SRV-1\ llTM,V) WilL *<VJ FIN-Z FIN-R 

-~l'CKT Vl.Y 999.999 99.999 + 9 9 99.999 99.999 
(~I) (~l) (M) (AUTO) (AUTO) 
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UNIT 
Gcoove - ;( 
End Milling -v _,......, 

SLOT Wl~ 
H 

Menu ) 
Key (a ) '---' 

I· t• -I -' 

Unit DEPTH(H) SRV-Z(tl) SLOT-WID BTM(II)WAL!Io(\1) FIN-Z .FIN-R 
99.999 99.999 

SLOT 999.999 99.999 99.999· 9 9 (AUTO) (AUTO) 
(M) (!1) (M) 
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(2) Tool Sequence Data 

End mill, face mill, chamfering cutter and ball end mill 

\SNO\ TOOL NOM-II NO AI'RCH-X AI'RCH-Y TYPE ZFD DEP-Z WID-R C-SP FR M N 

R1 CD @ a> @ ® ® G) ® ® @ ([j) @ © 
(F 1) 

(}) Tool name (automatically displayed) [TOOL] 

Nominal tool diameter (NOM-?) 

It is set with a numerical key •. Tools of the same kind are 

distinguished by depressing the following menu keys. 

A B c D E F G 

If the tools have not been registered in the tool file, an 

alarm will result when the menu key is depressed. 
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Q) Tool priority machining Nos. [NO.] 

Menu 

Proceed to input of tool priority machining numbers (prior 

machining No./subsequent machining No.). 

For input of machining numbers, menu keys and/or ten keys 

are used: 

(1) Prior machining No. 

It is input with ten keys only. (1-63) 

(2) Subsequent machining No. 

The !DELAY PRIORITY! menu key is depressed to inverse 

the menu. Then, the subsequent machining No. is entered 

with ten keys. (1-63) 

(3) None (Input is unnecessary.) 

DELAY FRI. NO. PRI. NO PRI. NO SUB PRO= 
PRIORITY CHNGE ASSIGN ALL ERAS PROC END 

1} 
For details, see "2.2 Same Tool Priority Machining Function". 

~ Tool approach point coordinate X 

~ Tool. approach point coordinate Y 

[APRCH-X] 

[APRCH-Y] 

They are set with numerical keys or with the menu key 

!AUTO SETI • ( @ and ® in connnon) 

® Tool moving methods (TYPE] 

Toola are selected with menu keys. (The menu differs with 

each kind of tool.) 

Face mill: 

y X y X y 
X BI-DIR BI-DIR BI-DIR BI-DIR UNI-DIR UNI-DIR SHORT SHORT 

End mill: 
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Other units: 

CWCUT 

n 
CCW CUT 

n I I 
(D Selection of feed in Z-axis direction [ZFDl 

The feed speed at which the tool cuts from the approach point 

in the Z-axis direction is set in terms of a multiple of feed 

speed in the radius direction, using ten keys. 

Otherwise, either G01 feed (30% of the radius direction feed 

rate) (see Note) or GOO feed (rapid feed) is selected with 

menu keys. 

JOG RAPID 
G01 GOO 

Note: Thirty percent is the standard value set by means of 

line and face machining parameters. 
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Penetration in an axial direction 
in one operation 

Penetration in radial direction 
in one operation 

[DEP-Z] 

[WID-R] 

fAuToT 
~ 

This is automatically calculated when the AUTO SET 

menu key is pressed. [WID-R] 

The numerical keys will allow input or change of 

value. 

@ Peripheral speed [C-SP] 

[ FR ] (jJ) Feed 

HSS CARBIDE 
AUTO AUTO 

·When the tool tip material is selected with 

the menu key, the peripheral speed (/min) 

and feed speed (/rev.) will be automatically 

determined. 

Not:e: : For· ball end mill, it is not automatically 

determined. 

@ M code [M] 

Data can be inputted either by selecting with a menu key or 

by using ten keys. (The former M can be inputted in two digits 

while the latter can be inputted in three digits.) 

2.1.6 ~~~AL PROGRAM mode unit 

Depress the [MANUAL PROGRAM[ in the mode menu. 

POINT LINE FACE MANUAL OTHER WPC OFFSE 
GROUP 

MACH-ING MACH-ING MACH-ING PROGRAM END CHECK 

t 
The manual program unit is used to execute a conventional program. One 

manual program mode unit involves only one tool. 
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(1) Unit data 

[illiQ] UNIT TOOL 

G) Tool name [TOOL] 

Menu (I) 

END MILL FACEMILL CHAMF. 
CUTTER 

Menu (II) 

CENTER BACKS POT 

NOM -{J 

JBALL 
!rnn MILL 

NO 

OTHER II-ouCH NO NEXT 
TOOL ~ENSOR TOOL ( 1/2) 

BORING BACK CHIP NEXT 
DRILL DRILL. FACER REAMER TAP BAR BOR.BAR VACUUM (2/2) 

' 

Menu !No TOOL! is selected, it operates as if the tool number goes 0. 

® Tool priority machining Nos. [NO.] 

For input of priority machining numbers, menu keys and/or ten keys 

are used. (See "2.2 Same Tool. Priority Machining Function"). 

(2) Seouence data 

ISNOI Gl G2 DATAl DATA2 DATA3 DATA4 DATA5 DATA6 S M/B 

1@@@@@@@® G) @ 

Q) G code 

Two codes can be inputted per one line of sequence. They are 

set with menu keys or numerical keys. 

G40 G41 G42 MANUAL 
GOO GOl G02 G03 CANCEL LEFT RIGHT END 

2-85 



-----------~___..;::::.. 

G codes usable: 

GOO 

GO! 

G02 

G03 

Positioning (quick feed) 

Linear interpolation 

Circular arc interpolation 
( Clock<<ise: Cl;) 

Circular arc interpolation 
(Counterclockwise: CCW) 

G04 Dwell 

G17 Plane selection 
(Selection of XY plane) 

G18 Plane selection 
(Selection of ZX plane) 

G19 Plane selection 
(Selection of YZ plane) 

G28 Return to original point 1 

G30 Return to original point II 

G40 Tool diameter correction cancel 

G41 Tool diameter correction left. 

G42 Tool diameter correction right 

G90 Absolute command 

G91 Incremental command 

G94 Asychronous feed command 

G95 Synchronous feed command 

(Note 1) Group(Note 3) 

Modal 

Modal 

Modal 

@ 
A 

A 

Modal A 
(Note 2) 

Non-modal 

Modal 

Modal 

Modal 

Non-modal 

Non-modal 

Modal 

Modal 

Modal 

Modal 

Modal 

Modal 

Modal 

A' 

® 

B 

B 

A" 

A" 

© 
c 
c 

@ 
D 

E 

® 

Note 1. Th~modal G code is. a G code which remains valid until 

another G code in the same group is commanded. 

The group is a gathering of the modal G codes which are 

interrelated one another. There are groups, A through E, 

according to the function given to each of the groups. 

2. The unmodal G code is a G code which is valid only for that 

particular block. 

3. The G code marked with Q is a l!IOdal G code which is 

automatically selected when the manual program mode starts. 

When one of them is used at the top of the program, it is 

not necessary to specify it. 
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@ Various kinds of data 

A maximum of six data can be put in one sequence line. 

Data to be entered are inputted with the menu key and data 

values, with numerical keys. 

Menu (I) 

I 
X 

I 
y z 4 F R 

Menu (II) 

jr I 
J K PITCH I DWELL I 

(P) (D) . 

Each time the~is. depressed, menu (I) and menu (II) appear 

on .the screen alternately. 

Data Purpose Effective Remarks command value 

X Coordinate system position O'V ±9999.999 
data [mm] 

y Coordinate system position 0 "' ±9999.999 
data [mm] 

z Coordinate system position 0 "' ±9999.999 
data [mm] 

4 Additional axis coordinate 0"' ±9999.999 
system position data [mm] 

Asynchronous feed 0"- 9999 Integer command Feed [mm/min] F speed 0 "' 999.999 Synchronous feed [mm/rev.] 

R Arc whose radius R is 0"' ±9999.999 
specified [mm] 

Incremental stroke from the 
I starting point to the 0 "' ±9999. 999 .. 

coordinates of the arc (mm] 
center 
Incremental stroke from the 

J starting point to the 
0 "' :!:9999.999 coordinates of the arc 

center 

Incremental stroke from the 
0 "' :!:9999.999 

K starting point to the [mm] coordinates of the arc 
center 
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Purpose 
Effective 

Data command value 

0 "' ±9999. 999 p Helical cut pit:ch [mm.] 

Dowelling t:ime dat:a 0 "' 999.999 D [SEC] 

0 S code 

Spindle funct:ion code ( 5 digit:s, 0 "' 65535) 

·(0· M/B code 

M; Auxiliary funct:ion code (0 "' 999) 

Remarks 

Deuress the 
IPITC!jj menu key 

Depress t:he 
IJ:lOWELI menu key 

B: Rot:ary t:able auxiliary funct:ion code (0"' 999) 

Not:e 1: For input: of t:he 

Not:e 2: Mirror, image M9G, H9f and M92 commands should be given in t:he 

M code unit:.. They will be unavailable even if given in t:he 

single action unit (MANU PRO). 

2.1.7 Specialmode unit 

Depres&.t:he loTHERI mode men~ key. 

-
POINT LINE FACE MANUAL OTHER WPC OFFSET IENI. GROUP 
MACH-ING MACH-ING MACH-ING PROGR&'l CHECK 

Select the unit· with t:he menu: t 
SUB DRUM PALL PROCESS 

~I CODE PROGRAM Ml1S CHANGE CHG INDEX END 
' 

( i) M code unit 

When the mode menu keyjM CODEjis depressed, the following appears 

on the screen: 

lUNoi UNIT NO M1 M2 M3 M4 M5 M6 M7 M8 

I !1 CODE CD . 
(M) 

Q) Tool priorit:y machining Nos. [NO.] 

For input of priorit:y machining numbers, menu keys and/or ten keys 
are used, (See "2-2 Same Tool Priority Hachining Function"). 
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(ii) Sub-Program unit 

\~en the mode menu key !sUB PROGRAM! is pushed, the screen displays 

the following: 

IUNol UNIT 
SUB PRO 

WNO. REPEAT ARGM1 ARGM2 ARGM3 ARGM4 ARGMS 

The definition of this unit allows cal~ing and execution of other 

programs. In case the same action is repeated many times or the same 

action is used by a plural number of programs, a program concerning 

such action may be specially developed and called by this unit. The 

program thus calling other programs is referred to as the main program 

while the programs thus called are referred to as sub-programs. 

Calling a sub-program is Feferred to as nesting. 

Both MAZATROL Program and EIA/ISO Program can nest sub-programs. 

However, the MAZATROL Program can nest sub-programs nine times at the most 

while the EIA/ISO Program can call them eight times at the most. 

; 

WORK NO.: Input the WORK NO. of the sub-program to be executed. 

REPEAT Input the number of repetitions of the specified sub-program. 

ARGM Input the ARGM applicable to calling of the user macro 

(option). 

' Note 1: Work Nos. are classified according to two levels: 

9000's: Edition is impossible when a background program is 

being prepared. 

Others: Edition is possible even when a background program 

is being prepared. 

Note 2: The auxiliary coordinates specified by the main program are 

valid for subprograms. However, a~~iliary coordinates 

specified by a subprogram are valid only for that sub

program. When the operation has returned to the main 

program, the auxiliary coor-dinates which were valid before 
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calling of the subprogram again control. 

If fundamental coordinates are established in a subprogram, 

the auxiliary coordinates .in the m.ain program are cancelled. 

Note 3: Always enter a number in NUMBER. 

(iii) MMS Unit 
See "MAZAK Machining Monitor System" which will be separately 

furnished. 

(iv) Drum change unit (for machines equipped with drum changers) 

Depressing the mode menu key IDRIJM CHANGE I gives the· following 

display on the picture: 

IUNOI UNIT DRUM NO. 
DRUM CHG 

Enter the drum No. (1-4) to be called. 

Note 1: Input of this unit defines. the, effective range of. tool 

priority· machining numbers·. (See "2.2.5 Range of tool 

priority machining (process)"). 

(v) Pallet change unit 

When the mode menu key I PALL CHG I is pushed, the following. display 

is given: 

I IUNDI UNIT 
PALL CHG 

PALLET NO 

Input data for the pallet ~hange unit include the command pallet 

No. and next pallet No. (entered within the parentheses). 

Command pallet No.: Pallet No. to be replaced by means of the 

pallet change unit.: 

Next pallet No.: Pallet No. to be· replaced by means of the 

next pallet change unit 

(Input is possible only when the machine 

·is provided with the next pallet change 

system.) 
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Note 1 

Note 2 

Note 3 

Input of this unit determines the effective range of tool 

priority machining Nos. When a pallet is to be changed, 

.it is necessary to use the pallet change unit in 

principle. 

(See "2.2.5 Range of tool priority machining (process)".) 

The pallet No. currently present on the table is displayed 

on the POSITION and COMMAND display. This pallet No. is 

updated when pallet change is executed by the pallet 

change unit but it is not updated when the pallet change 

is ~~ecuted by an M code or manually. In the latter cases, 

change the pallet No. in the MDI mode. 

In case operation has been suspended by resetting, do not 

forget to set a correct pallet No. value. 

Pallet change hold switch and pallet number display. 

Program Pallet change 

Pallet change 0 

End 

In the above program, turn on the pallet change hold switch 

after transferring a pallet from the table to the pallet 

stand using pallet change (PALL CHG) 1. Then, after the 

axis has moved, the pallet will not change and no pallet will 

exist on the table. However, the CRT displays pallet No. 

"1". This indicates the number of the pallet to be placed 

on the table after resetting the pallet change hold mode. 

If the NC unit has been reset under the conditions mentioned 

above, a pallet number must be input again. 

If the system is in the pallet change hold mode at the start 

of the pallet change (PALL CHG).O operation, the CRT will 

display pallet No. "O". Likewise, there will be no pallet 

on the table after resetting the pallet change hold mode. 
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Note 4 In the H1SJ provided with 2PC, pallet No. "O" cannot be 

used. In programming, always use pallet No. 1 or 2. 

When pallet No. 0 is displayed on the CRT, input pallet 

No. 1 or 2 using )PALL NO SET) menu. 

Note 5 : When there is a stacker crane, enter 2 in the current pallet 

number (PALLET NO.) on the CRT. This number cannot be updated. 

Note: Pallet Z command does not cause the system to 

Note 6 

(Example) 

operate. If pallet is to operate, give the command, 

using an M or G code. 

To execute the pallet change unit (PALL CHG) in a machine 

equipped with an index table, the index angle must be set 

in the range of angles in which pallets can be changed 

by providing an inda~ unit before the pallet change unit. 

Program 

\ 
Give command 0° if pallets 

r--can be changed with the 
t index table at 0°. 

UNO XX Index unit oo (Angle) 

UNO** 

T"' 
change unit (Pallet number) 

End 

Note 7 ~ The use of this unit requires the response by the PC 

sequence. Be careful in adopting a new version of NC 
(E models and upwards). 
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(vi) Index unit 

This unit is. used to machine each plane indexed in the index table 

with the same tool, without changing the tool. 

With the same tool priority function available on every plane, 

this unit is required. 

When the mode menu r.II~ND~EX~l is depressed, the following display is 

given: 

UNIT 

INDEX 

TURN 
POS X 

TURN 
POS Y 

TURN 
POS Z 

ANGLE TURN DIR 

The definition of this unit allows the control of •he angle of the 

machined surface. 

When tools (tools for prior, regular and subsequent machining) are 

searched in a machine to which the index table and NC rotary 

tables are applicable, the tool is changed after execution of the 

last index unit found during search. Also • when the 

pallet change~ drum change or process ~nd unit is searched, 

the unit is executed after executing the last index unit 

found during search. 

TURN POS: Swing position coordinates is inputted (entered using 

the machine coordinate system). 

ANGLE 

No axis will be moved unless inputted. 

The table angle data is entered by "absolute" in either 

case of the N~ rotary table, B code index table and M 

code index table. 

TURN DIR: Display the following menu and set the swing direction with 

a menu key. (Applicable to the B code index table only.) 

NEAR DIR 
(AUTO) 

ccw 
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Note 1 

Note 2 

B code index table 

The NC regards as "O" the table angle when starting a program. 

Thereafter, the index position memory is updated whenever 

each index unit is executed. 

However, the memory is not updated when indexing is 

a~ecuted by other means (by MDI or manually) than the inda~ 
unit. 

!fuen the inda~ table does not specify "0°" upon starting a 

program or when indexing is executed by other means than 

using the index unit, the direction may be reversed if 

indexing is executed by a short-cut indexing method. 

The direction may also be reversed when resetting it 

executed during indexing. Always set the table angle to o• 
when starting a program. 

Upon restart, set the table angle in advance to the angle 

at the. restarting point. In this case, if the second tool 

has a priority· number the table will not swing but the axis 

will only move to the inda~eci swing position when the plane 

to be machined at the angle which is the same as the first 
one after restart. 

M code inda~ table· 

Because the NC regards as "o•" the table angle when 

starting a program, set the table angle as "o•n by the 

MDI or.manually if the table angle is not "o•". 
If the inda~ unit is then executed, the determined M code 

(AFZ: MACH CONSTANT PAR NO. 2) is output as often as the 
' frequency, where the table reaches the specified positions. 

Such frequency is determined by the minimum indexing 
angle (parameter: AF1). 
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Example: AF 1 : go and AF2 • 45 

Head of 

} 
program:-The NC regards as "O" the table angle upon 

starting program. 

Index go•: 

\ 
j 

---- Command value - Angle at present 
Minimum indexing angle 

go• - o• 
-"-"--,="'- • 1 - go• 

= 

Therefore, M45 is output once. After execution, 

the internal memory stores go•. 
Index 270°:---- 210• - go• .::..:..:::.....,,r-:'- - 2 go 

Therefore, M45 is output twice. The indexing 

is clamped at the 180" position and then the 

index is set at the 210• position. 

Index o•: ----- o• - I 
(360° is added when 
command 
greater 
current 

value is 
than the 
value.) 

Therefore, M45 is output once. 

When indexing is executed using an M code in the MDI or manually, 

the index position memory inside the NC is not updated. In 

principle, the M code index table should not be used for indexing 

by means of MDI or manual interruption. 

If it is absolutely necessary to do so, index by MDI or manually 

and then execute the start after restoring the index angle to the 

value valid before interruption. 

In case operation has been suspended by resetting, the data stored 

in the position memory inside of the NC differs from the current 

value. Therefore, set the index as "0°" by MDI or manually, 

switch on and off the power and execute restart. 

Restart is possible only on the plane machined at a table angle of o•. 
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Note 3 By using the index unit, it is not possible to control the 

M code index table which requires two or more M codes to 

carry out a cycle of indexing or such index table as 

programs are executed at every step with an M code from 

the NC unit, with. a programmable controller on the index 

side. 

Use the conventional M code unit to give commands. 

In this case, moreover, it is not possible to use the 

same tool priority function over a wide diversity of 

angles. With the process end unit (PRO END) used to 

delimit before and after the ind~~ M code unit, use the 

same tool priority function taking such a delimited 

angle as a range of the same tool priority (one process). 

M CODE --------------- Ind~~ command 
' PRO END 

} Single plane machining 

PRO END 

M CODE --------------- Index command 
PRO END 

PRO END 

} Single plane machining 

M CODE -------- Index command 

PRO END 

Single plane machining 
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(vii) Process end unit 

This unit specifies the effective range of the tool priority 

machining Nos. When the mode menu !PROCESS END! is depressed, 

the following display is given: 

jUNo! UNIT 

Program 

PRO END 

I Proces:s end 

I 
Process end 

I 
I 
I 

CD Effective range of tool priority 
machining Nos. 

@ Effective range of tool priority 
machining Nos. 

Ql Effective range of tool priority 
machining Nos • 

NOTE 1: The effective range of the tool priority machining Nos. 

can be also defined by the pallet change unit. 

(See· "2.2.5. Range of tool priority machining (process)").· 
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2.1.8 Auxiliary coordinate system unit 

Depress the loFsl mode menu key. 

POINT LINE FACE MA..'<UAL OTHER WPC OFFSET END 
GROUP 

· MACH-ING MACH-ING MACH-ING PROGRAM CHECK 

t 
The following display appears on the screen. 

IUNOI UNIT U(X) V(Y) D(6) W(Z) 
OFFSET 

(M) 

G) The auxiliary coordinate system unit is used to transfer the 

zero program position· (WPC) to any desired position for ease 

of program execution. (The auxiliary coordinate system unit 

is used•during execution of a program.) 

~ Contents of data (See the figure below.) 

U(X), V(Y), W(Z): Amount of'transfer from program zero point 

(0 to :!:9999.999) 
D(8) 

[]lliQ] UNIT 

1 OFFSET 

x, 

200 

Angle formed by work coordinate system and 

auxiliary coordinate system 

(0 to ~999.999) 

U(X) V(Y) 

200.000 0 

D(O) 

30 

W(Z) 

0 

Dimensions of Hole 1 are given 
in reference to point Pl while 
those of Hole 2 are given in 
reference to point P2. 

Pl-WPC 

PZ can easily be obtained when 
the program is a~ecuted in the 
OFFSET mode. 

Note 1) The auxiliary coordinate specified by a subprogram is 

cancelled when the control is returned to the main program. 
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-·· 

·-

2.1.9 End unit 

Depress theiENDI mode menu key. 

POL.'IT LINE FACE MANUAL OTHER 
MACH-ING MA.CH-ING MA.CH-ING PROGRAM 

Ihe following display will appear on the screen. 

UNIT 
END 
"(M) 

CONTI NUMBER 

Q) Ihis unit is set at the end of the program. 

Ihe count command can be set in the end unit. 

@ Contents of data 

WPC OFFSET END GROUP 
CHECK 

t 

CONTINUE: Indicates whether the program should be executed repeatedly 

or not. (executed: 1, not executed: 0) 

NUMBER Each time this program has been executed, its frequency 

of execution is indicated by the parts counter on the 

position screen. 

(Counted: 1, Not counted: 0) 

Note 1: Ihe count set value can be set using the position command 

screen. Ihe cumulative count value can be also cleared. 

Note 2: !his unit cannot be entered midway through a program. 
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2.2 Same Tool Priority Machining Function 

2.2.1 Description of function 

The present function gives numbers to automatically developed 

tools in the order of machining to reduce the number of ATC's 

and shorten the machining time by executing machining in such 

an order. 

2.2.2 Input points 

G) Tool sequence data for point/line/surface machining units 

@ Manual program mode unit data {invalid when there is no 

tool) 

Q) MMS unit data 

® M code unit data 

2.2.3 Procedures for input and editing function 

(j) Input of priority machining Nos. 

Prfority machining Nos. include the prior machining number. 

and subsequen~machining number. They are entered with 

menu keys and ten keys. Nos. are given to tools so that 

numbers may become greater by the order of the automatic 

tool development for tools in each unit. 

There are three methods of machining number priority input. 

By moving the cursor to th!! position of "NO" and the number 

is input in the· following manner: 

a. Prior machining number: The number is input with ten 

keys. The number is displayed in white. 
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Menu 

DELAY 
PRIORIT 

b. Subsequent machining number: After depressing the 

I DELAY· PRIORITYho inverse the menu, the 

later machining number is input with ten keys. 

The number is displayed in white on the pink 

inversed picture. To erase the inversion 

(to return to prior machining), depress the 

!DELAY PRIORITY! again. 

c. No number is specified: Nothing is entered as input. 

Move the cursor to the next position. 

PRI.NO. PRI.NO. PRI.NO. SUB PRO= 
CHNGE ASSIGN ALL ERAS PROC El"'D 

The order of machining in each case of a, b and c above will 

be discussed in "2.2.4". 

Note 1: For both prior and subsequent machining numbers, 1-63 

may be adopted. These numbers may not necessarily 

serial. (Total; 126) 

Note 2: When the same tool is used for a number of purposes, 

the same priority number may be sp·ecified for each 

purpose. If the same number is allotted to different 

tools, an alarm will result. 

However, it is possible to allot different numbers to 

the same too 1. 

Note 3: To cancel a number already entered, put the cursor to 

the position ?f that number and push~ (ten key) and 

I CLEAR I 

2-101 



-----------~_;;;;. 

@ Change of priority No • 

This function is used to renew the same priority ni.nnbers 

used in a process. (See the step ® below.) 

IProced ures I ( START 
If the function is appli ed 

ub-

.-

Note: 
Move the cursor to the position to a program involving s 
of' rh<>- """' programs, read the step 

@ through. 

Push the I PRI. NO. CHNGEJ menu 
key to inverse the menu .. When the menu ke y 

(Menu) 
is pushed again; 

- · the inversion of 
the menu is cane elled. 

Is prior machining No. NO 
to be changed? I\ YES 

Depress the I DELAY PRIORITY I 
to inverse the menu. 
(MenuJ I 

*1 
Ent·er priorit:y No. with ten ·r keys and push the IINPUII 

I 
( END ) 

To cancel the same priority No. within the same process, push~ 
and JCLEARJ in *1 after practicing: the same procedures 

described above. 
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Allotment of priority numbers 

A specified priority number is forcibly allotted to the 

same kind of tools in the same process (see ®) in 

the following manner: 

IPro d ce ures 
( START 

Note: If this function is used 
Move the cursor to the position for a program involving 
after the nominal diameter of subprograms, read throug 
the tools to which the priority the step ® well. 
No. is to be allotted. 

Push the IPRI. NO. ASSIGN I menu 
key to inverse the menu. When it is de-

(Menu) ~••••? ••;in, mversl.on l.S 

ancelled. 

Is prior machining No. NO to be entered? ri 
YES Push the IDELAY PRIORITY! to 

inverse the. menu .. 

(Menu) I 
*1 

Enter the priority No. with 
ten keys and push I INPUT I . 

( END ) 

To erase the priority No. for all the tools of the same kind 

h 

in the same process, pushlJand ICLEARI· in *1 after practicing 

the procedures described above. 

Note: Be careful because this command is valid for all the 

tools of the same kind in a process whether or not 

priority numbers are registered. 
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@ Cancellation of all priority numbers 

All the priority numbers in a process (see .0)) or in a 

program are cancelled in the following manner: 

(Procedures I 

( START 

(Priority Nos. Are all priority Nos. in a process is 
NO co be cancelled.) in a program going co 

I cancelled? 
Move the cursor to the posicion 
of the process in which priori cy 
Nos. are going co be cancelled. 

I 
Push the IPRI. NO. ALL ERASimenu 
key to inverse the menu .. 

(Menu.) 

Cancellation 
Cancellation 
Enter "1 11 or 

( 

[!] , i INPUT ( 

Priority No. 
cancellation 
range 

< 

·-

of all priority Nos. in a program: 1 
of all priority Nos • in a process: 0 

(INPUT I. "O" with a ten key and depress 

END ) 

Program 

PRO END 

"'"' I![ Cursor 

PALL CHG 

-

No e: a . 
' t In c se ch~s funct~on ~s 

applied co a program involving 
subprograms, read through the 
step @ well. 

Priority No. cancellation 
range (See ® . ) 
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~ Utilization of process and I SUB PRO • PROC END I 

The effective range of the priority numbers editing function 

C@ change of priority numbers, G) allotment of priority 

--" numbers and @ cancellation of all priority numbers) and 

duplicate registration check range are ranges defined by 

Process end (PRO END),Pallet change (PALL CHG) and Drum 

change (DRUM CHG) unit. 

·-· 

These ranges are the same as the effective range of priority 

numbers and are called "a process". 

(See 2.2.5 Range of tool IX"iority machining.) 

When this editing function is applied to a program involving 

subprograms, the editing is executed only in the main 

program and no editing is executed in subprograms. If any 

unit in a subprogram defines.the end of a process, it is 

ignored because search is impossible during editing. For 

these reasons, practice the following steps if a program 

involves subprograms: 

a. If the priority number of the main program has been edited, 

edit subprograms in the same manner. 

b. If any subprogram having a unit defining the end of a 

process is. present. in a process to be edited, depress 

I SUB PRO • PRO END I to inverse th.: menu and then execute 

editing. Then,. the subprogram unit inside of the 

process undergoing editing is treated like the PRO END 

and the process for editing is formed. 

Example: 

Processes 
during 
editing 

Not inversed 
; t 

Process a J 

Process b 

Process c 
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Process ' 
DRUM CHG 

SUB PRO v PALL CHG 
9999 I'--Process 3 

Process 2 

PRO END 
Process 4 
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2.2.4 Order of machining according to priority· numbers 

Machining is executed in the following order:' 

G) Machining by tools to which prior machining numbers are 

allotted is executed in the number order. (Prior machining) 

QD Machining by tools having no prior or subsequent machining 

numbers is executed according to the program. (ordinary 

machining) 

(D Machining by tools to which subsequen~machining numbers are 

all<>tted is executed in the number order. (Subsequent machining) 

Note 1: If the same number is given to the tools used at 

different machining positions, machining is executed at 

such machining positions according to the program. 

Note 2: The subprogram unit during priority search machining 

is processed in the following manner: 

1 If the subprogram is a MAZATROL. program, processing 

is always executed. (Machining included in the 

subprogram is processed according, to priority 

numbers.) 

2 If the subprogram unit is EIA/ISO, no processing is 

executed. Therefore, the EIA/ISO program executes 

machining in the· ordinary machining order. 

Note 3: If priority numbers are given by an M code unit, 

machining is· executed only once according to these 

numbers. If an M code unit does not specify a 

priority number, machining is executed whenever a 

priority number is found during priority search. 
' 

Note 4: After machining priority search, the index unit read 

during search made before starting of machining by the 

tool concerned is executed. 

Note 5: After all the tools involved in the machining process 

have been given priority machining numbers, theM code 

unit, without a number, will be executed again during 

the interval be~een the prior and the subsequent 

machining. 
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[Example of machining} 

~Order of machining 

t _ T 1 ·c mb r- 00 pn.or~ y nu 

CD 
® 

Q) 

® 

U1 

U2 

U3 

Common unit 

FRM unit 

Face milling 

Tool 1 

Tool 1 - - - - - - - . 
Square 

Subprogram 

Drilling I 

Tool 2 

Tool 3 
- -- ---
Circle 

Line machining 
(out) 
Tool 4 
--- ----
Arbitry shape 

End 

er 

(Subprogram) 

~Order of machining 
umber v-Tool priority n 

Common unit 

Line machining 
{right) 

@ U3 Tool 4 

® A1 Tool 5 
i- - ------

Square 

Drilling 

@ U2 Tool 2 

<D Tool 3 
i-- - - ---

Line 

I End 

U Prior machining number 

A ~.ubsequent machining number 
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B code and M code ind~~ tables or NC rotary table and priority 

machining 

When machining with the table angles being controlled, more 

effective machining will be possible by using the same tool 

priority machining function and the ind~~ unit (See 2.1.l 

"Special mode unit" (vii.) Ind~~ unit) together. 

(Example) (Order) 

~Order of machining 

\ . ~ Tool priority number 

G) 

® 

u 

u 

u 

u 

u 

u 

1 

2 

1 

2 

1 

2 

Commom unit 

FRM unit: 

Index o• 

Drilling 

Spot 

Drill 
f-------------

Circle 

Index 90'' 

Drilling 

Spot 

Drill 
f--------------

Line 

Index 180° 

Drilling 

Spot 

Drill 
'--------------

Square 

End 

Index o· 
<D Spot tmachining t . Circle 

Index 90° 
t 

Spot machining Line 
t 

Index tao• 
t 

Spot machining Square 
} 

Index 0° 
~ 

Drill machining Circle 

Indi 90° 
l 

Drill machining Line 
I 

Index tao• 
I 

Drill machining Square 

U •••. Prior machining number 
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2.2.5 Range of tool priority machining (process) 

Ga The following units are used to define the end of a tool priority 

machining range: 

CD Drum change unit 

@ Pallet change unit 

Q) Process end unit 

(See 2.1.6-(iv).) 

(See 2.1.6-(v).) 

(S~e 2.1.6-(vii)..) 

Program 

~ 
Drum change unit 

( 
) 

Pallet change unit 

~ 
Process end unit 

) 
Process end unit 

~ 
Pallet change unit 

) 
END 

Range of tool priority (Called Process CD ) 
machining range CD 

Range of tool priority (Called Process @ ) 
machining range @ 

Range. of tool priority (Called Process Q) ) 
machining range @ 

Range of tool priority (Called Process @ ) 
machining range @ 

Range of tool priority (Called Process G) ) 
machining range G) 

Range of tool priority (Called Process @ ) 
machin.ing range @ 

In the above case, machining is executed in the order of tool 

priority machining processes CD through @ . In each process, 

machining is executed by priority machining number. 

~ 
UNO• PRO END 

UN Oil MANU PR£ 

G28 -- M61 

~ 
UNDO PRO END 

<= 

} 
Pallet 
change 

Note: For the pallet change function by the manual 
program mode unit and M codes and the same 
tool priority function are combined and used 
in the same program, it is necessary to put 
the process end unit before and after the manual 
program mode unit and M codes for the pallet 
change·. 

2-109 



------------~-= 

~ When unit defining end is present in a subprogram: 

[

Order of machining 

rTool priority number 
~ 
I 

Fig. 1 

~Order o£ machining r-Order of machining 
I 
I 
I 
I 

l<D 
IQ) 
I 
I 
I 
L 

Common unit 

FRM unit 

Face milling 

U1 Tool 1 

Tool 2 - --- -- -
Square 

Subprogram 

Drilling 

u2l Tool 3 

[ Tool 4 ------ - -
Circle 

End 

-
® 
@ 

Tool priority 
r- number 

Common unit 
Line(mac~ining out 
Tool 5 ------- Jr Arbitrary shape 

Subprogram 

Drilling ' 
U2 Tool 3 \ 
A.1 ·TooL 4. 

- -- - - --
Line 

' 
End 

I ~ rTool priority number 

Common unit 

Face milling 

U1 Tool 

Tool 2 -- --
Arbitrary shape 

Process end * 
Pocket machining 

Tool 6 -- - -- -
Square 

End 

U: Prior machining number 

A: Subsequent machining No. 

* End of priority machining number 
Process end, pallet change, drum change 

. Fig. 2 

®_/ 
Subprogram ® Subprogram 

-4------~ 

®~ 
---- Process end 

J ® 

' 

If process end unit is present in a subprogram as shown in Fig. l, the 

same tool priority function is executed in two ways as seen· in Fig. 2: 

Starting the execution 

Process 1 ®-®~@ @-® 

Process 2 ®--®-@ ®-@ 
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2.2.6 Same tool priority function in multi-piece machining 

(1) When nesting of the multi-piece machining function and the same 

tool priority function are duplicated, machining is 

A 

u 1 

D 

executed·in the following order: 

(Explanation is given in reference with the same program composition 

composition describing nesting function for multi-piece 

machining in 2.1.1, to which priority numbers· are attached.) 

Fig. 1 

Commom unit 

ofs-1 

ofs-2 

FRM unit 

Face milling 

Tool 1 

-Square 

Subprogram 

End milling 
(plane) 

Tool 4 

Square 

End 

B 

u 2 

u 3 

Commom unit 

ofs-3 Commom unit 

ofs-4 ofs-5 

Drilling ofs-6 

Tool 2 c Drilling 

Tool 3 u 2 Tool 2 

.Square u 3 Tool 3 

Subprogram Circle 

End End 

Fig.2 Y 

Machining 
pattern ;::fX$;---y 

t~)r-(circteh 
? ....p..- -<P--- t, , f.~.,r 
KCircLe)~~)P""~ 
I @• -'"l'' 0----o----6 

@ (Square) 

CD (Square) @( Square) 

.~~-------------r----------------
L_Iorkpiece zero po inc 
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Order 

1 

2· 

3 

4 

5 

6· 

7 

8 
g. 

10 

t 1 

12 

13 

14 
. 1.5< 

16· 

17 

18 

19' 

20 

21 

22 

23 

24 

25 

26 

27 

28 

The order of machining by the same tool priority function 

is as follows: 

Offset amount (No. of Fig. 2) Unit No. Tool No. 

ofs-1 CD A 1 

ofs-2 ® A 1 

(ofs-1) + (ofs-3) Q) B 2 

(ofs-1) + (ofs-3) + (ofs-5) G) c 2 

(ofs-2) + (ofs-3) ® c 2 

(o£:.-1) + (ofs-4) @ B 2 

(ofs-1) + (ofs-4 ). + (ofs-5) ®' c 2 

(ofs-1) + (ofs-4) + (ofs-6) ®' c 2 

(ofs-2) + (ofs.;.3) @' B 2 

(ofs-2) + (ofs-3) + (ofs-5) G)" c 2 

(ofs-2) + (ofs-3) + (ofs-b) @" c 2 

(ofs-2) + (ofs-4) ((;)• B 2 

(ofs-2) + (ofs-4) + (ofs,..5) ®"' c 2 

(ofs-2) + (ofs-4) + (ofs-6) ®"'" c 2 

(afs-1.) + (ofs-3) ® B 3 

(ofs-1 ) + (ofs-3) + (afs-5) CD c 3 

(ofs-1) + (ofs-3} + (ofs-6) ® c 3 

(afs-1 ) + (ofs-4) (0 B 3 

(ofs-1) + (ofs'-4) + (ofs-5) <» c 3 

(ofs-1) + (ofs'-4) + (ofs~) @· c 3 

(ofs-2) + (ofs-3) 6)• B 3 

(ofs-2) + (ofs-3) + (ofs-5) <i>" c 3 

(ofs-2) + (ofs-3) + (ofs-<>) ®" c 3 

(ofs-2) + (ofs-4) @• B 3 

(afs-2) + (ofs-4) + (ofs-5} ®Iff c 3 

(ofs-2) + (ofs-4) + (afs-6) @'" c 3 

ofs-1 CD D 4 

ofs-2 ® D 4 

Note 1) In the 2*5 multi-piece machining, consider that each machining 

corresponds to ofs-1, ofs-2, .•• in the above example. (The 

machining in the above example is regarded as multi-piece 

machining to which offsetting at a equal pitch is applied.) 
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I 
I 

I 

a 

I 

f 

k 

'--

(ii) More than two subprograms having the same level are involved: 

OFS-111 

OFS-112 

OFS-1111 
i OFS-1112 I 

I U1 Tool 1 OFS-11111 

Tool 2 b U1 Tool 1 OFS-11112 

U2 Tool 3 

Subprogram c U1 Tool 1 

Subprogram 1\d 
(P:.;ocess end) 

I~ 
e U1 Tool 1 U1 Tool 1 

End End 

* 

U1 Tool 1 L LTool priority numbe~ LTool priority 
Tool 4 

Unit number Unit number 

number 

Subprogram 

g 
U1 Tool 1 

j 

I 

i 1 End 

LTool priority number 

Unl.t number 

OFS-1121 

OFS-1122 
OFS-11211 

U1 Tool 1 OFS-#212 

U2 Tool 3 

Subprogram !h U1 Tool 1 

\ Ull Tool 1 i Tool 1 

I End End· 

L-Too~ priority numbe~ t__Tool priority number 

Unit number Unit number 

* When the end of tool priority machining 

number range is entered: (See <dJ . ) 
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G) Order of machining when no end of priority machining number range (by 

process end, pallet change or drum change) is specified in a subprogram: 

Offset Unit Tool Offset :Unit Tool 

G) 1/1 a @ 112+1112+11111 c 

® 1/1+1111 b @ #2+1112+11111 d 

G) 111+1111+11111 c @ 112+1112+11112 c 

0 //1+1111+11111 d @ 1/2+1112+11112 d 

0) 1/1+1111+11112 c @ 1/2+1112 e 

@ 1/1+1/11+11112 d @ 112 f 

(j) 1/1 +1/11 e @ 112+1121 g 

® 111+1112 b @ 112+1121 +1/211 h 

G) 1/1+1112+11111 c @ 112+1121 +11211 i 

@ 111+1112+11111 d @ 112+1121 +1/212 h 

@ 1/1+1112+11112 c @ 1/2+1121 +1/212 i 

@ 111+1112+11112 d © 1/2+1122 g 

@ 1/1+1112 a ® 1/2+1122+11211 h 

@ 111 f @ 112.+1122+1/211 i 

@ 111+1121 g @ 1/2+1122+11212 h 

@ 111 +1121 +11211 h @ 112+1122+11212 i 

@ '111 +1121+1/211 i. @ 112 k 

@ 111 +1121 +11212 h ® 111+1111 b 3 

@ 1/1+//21+11212 i ® 1/1 +11'12 b 3 

@ 111 +1122 g @ 1/1 +1121 g 3 

© 111+1/22+11211 h @ 1/1 +1122 g 3 

@ 1/1 +1/22+11211 i @ 112+111 r b 3 

@ 111 +1122+11212 h ® 1/2+1112 b 3 

@ 111+1122+11212 i @ 112+1121 g 3 

@ 111 k @ 112+1122 g 3 

@ 112 a @ 111 a 2 

@ 112+1111 b @ 112 a 2 

@ 1/2+1111+11111 c @ 111 f 4 

@ 112+1111+11111 d @ 112 f 4 

@ i/2+1111+11112 c @ 111+1121 j 

® 112+1111 +11112 d @ 111 +1122 j 

® 112+1112 e @ 112+1121 j 

@ 112+1112 b @ 112+1122 j 
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@ Order of machining when end of priority machining number range (by 

process end, pallet change or drum change) is specified in a subprogram: 

Offset Unit Tool Offset Unit Tool 
.CD 111 a @ 111+1122+1/211 h 

0 111 +1111 b @ 1/1+1122+1/211 i 

0 111 +1111 +11111 c @ 111 +1122 +112 1 2 h 

0 111+1111+11112 c @ 111+1122+11212 i 

® 111+1112 b @ 111 k 

C0 111+1112+11111 c @ 112+1111 +11111 d 

(j) 111+1/12+11112 c @ 112+1111+1/112 d 

@ 112 a @ 112+1111 e 

® 112+1/11 b @ 112+1112+/1111 d 

@ 112+1111+11111 c @ 1/2+/112+11112 d 

@ 112+1111+11112 c @ 112+1112 e 

@ tn+l/12 b @ 112 f 

@ //2+1112+11111 c @ 112+1121 g 

@ 112+/112+11112 c @ 112+1121+/1211 h 

@ 111+1111 b 3 @ 112 +1121 +/1211 i 
~ 

@ 1/1+1112 b 3 @ 112+/121+11212 h 

@ 112+1111 b 3 @ 112+1121 +11212 i 

"" @ 112+1112 b 3 ® 112+/122 g 

"' OJ @ /11 2 ® 1/2+1122+1121 h a , 
~@ 112 a 2 @ 1/2+1122+1121 i 
"~ 
~@ 111 +1/11+11111 d @ 1/2+1122+11212 h 

@ 111+1111+11112 d @ 112+1122+11212 i 

@ 111+1111 e @ 112 k 

@ /11+1112+11111 d ® 111 +1121 g 3 

@ 111 +1112+11112 d @ 111+#22 g 3 

@ 111 +1112 e @ 112+1121 g 3 

~ @ 111 f @ 112+1122 g 3 

@ 111+1121 g § 111 f 4 

@ 111 +112 1 +11211 h @ 112 f 4 

@ 111 +1121 +112,., i @ 111+1121 j 

@ 111 +1121 +11212 h @ 111 +1122 j 

® 111 +1121+11212 i (@ 112+1121 j 

"@ 111 +1122 g @ 112+1122 j 
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3. PREPARING A PROGRAM 

3. I Procedure 

!il Overview 

MAKE PRE- Put the PROGRAM switch (with a key) to the 
PARATIONS ENABLE position. Then, depress theiRESETikey. 

\SELECT PICTURE Depress the! DISPLAY SELECT! key and display the 
jPROGRAMj following menu column. Then, depress jPROGruu~j 

(menu key). 

POSitiON CO~f~D CRAPHIC PROGRAM TOOL I TOOL tooL 

I 
PAR i DIAC:!'OS. 

I i 
P'!LE I DATA LAYOUT ' I 

1' 

\ SELECT MENU 7 
I 

III'C HSR[ \.:ORK ~0. tn!IT NO. PROGRAM DETAILED PROGR.AM 

· \!woRK NO. SEARCH I/ SE:..\RCH SEARCH 
INFORM. i FILE 

1' 

[rNl.'UT WORK NUMBER Input a work nuinber to be prepared according 

to the message. 

\ SELECT MENU I UORX NO. UNIT NO. 

PROGIWI r I 
DETAILED YPC MSR PROGRAM 

I PROGRAM I SE<\RCH SEARCH 
INFORM. f'IL£ 

~ 1' 
' \ "''"- /I I:~~I~::LI I I I I I I I NAZATROL 

PROGRAM 
t J 

SETTING OF Material quality of blank, INITIAL-Z, 
COMMON DATA multiple work machining (MULTI), etc . 

.. 

'1 

-· 
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INPUT EACH UNIT Basic: coordinate unit, 

Auxiliary coordinate unit, 

Point machining unit, 

END 

NOTE 

POI :IT 

:-'.ACH-IN'C 

To prepare 

Line machining unit, 

Plane machining unit, 

Manual program mode unit 

Special unit 

Those required for machining must be inputted 

from these· units 

While responding to messages, 

(1) Input the machining unit and data 

thereof, 

(2) Input the tool development and sequence 

data, and 

(3) Input the machining shape. 

Repeat the· above-mentioned operations for 

input each unit. 

LIN! FACE. MANCAL OTHER. WPC OFS .... 
XA.CH-ING MACH-LNG PROGRA."' 

Input the end unit (CONTI. NUMBER). 

GROUP 

CHECX 

a program, the work No. must be searched first. 

It i~ possible to prepare a new program only when the massage 

" NEW PROGRAM <PROGRAM> ? " is being displayed on the screen. 
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(i) Point Machining-Program Procedure 

\. SELECT MENU I 
I POINT MACH- INGI/ 

\ SELECT J/ MACHINING MENU 

I 

INPUT 
UNIT DATA 

AUTOMATICALLY 
DEVELOP SEQUENCE 

(TOOLING) 

) CHANGE TOOL 
SEQUENCE DATA ( 

INPUT PERIPHERAL 
SPEED(CP-S) 

AND FEED (FR) 

POt}.'T LI~E FACE ~tA..'fl!AL OTHER. 

Y . .\CH-l:NC :iACH-t~G MACH-ING PROGRA.\f 

\/PC OFS £!10 GROU? 

CHECK 

DRILLING RCH CBOR ItCH BCB REAM INC TAPP!NC BORtNC" jBK-cBORE. Ce)L caoa-n.P 

u g A llif IT m::1H u 
The boring unit contains 4 subunits. 

~l'rrllil~l 
T1. Sl T2 S2 

Use menu keys to input the roughness. 

Input nominal tap cycle and premachining in 

the reamer cycle, using menu keys. 

Data other than those mentioned above should 

be inputted wi<;h numeral keys. 

After the unit data have been completely 

inputted and unless the program format has 

an error, the sequence will automatically 

develop. 

When priority tool No. is used, it is entered 

with a menu key or ten keys. 
If necessary, the data automatically 

developed should be changed. 

Depress thejAUTO SETjmenu key or numeral keys. 
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AJ.'Ill SHAPE 

INPUT SHAPE 
SEQUENCE DATA 

SELECT HENU, 

!sHAPE END! 

PO!:ft 

+ 

['0~~ 

+ 

Ll~E SQUARE GRID CIRCLE ARC - CHORD SHAPE CHECK 

• • + • • •• ••• ++ 

~ + • • + •• • • • • END 
• • + • + ••• •• • + 

Use the ten keys. 

Data on the return point level is entered with 

ten keys. 

LINE SQUARE GRID CIRCLE: ARC CHORD SKAPE C~ECK 

• • +. • • + ••• ... 
~ • • + • •• • • +· • .. ,o . + + • • • • • ++ • • ; 
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(ii) Line Machining Programming Procedure 

\ SELECT MENU I 
\!LINE MACH- INGV 

\ SELECT J/ MACHINING MENU 

I INPUT I 
UNIT DATA 

INPUT 
TOOL SEQUENCE 

DATA 

'\SELECT MACHIN;/ 
ING SHAPE 

L 
INPUT SHAPE 

SEQUENCE DATA 

\ SELECT MENU I 
!sHAPE END! 

l END I 

PO tNT LINE FACE >!ANUAL OTHER OPC OFFSET I E!ID I GROUP 
MACH-ING MACK-ING MACH-ING PROCIW! CHECK 

Oc;JDODDODD 
LIN£ en LIN£ RC! LIN£"" t.lHE OU t.!NE IH putF <CT· CHHF LFT CHHF O!Sl" CHHF [K 

)25 /J 9" [p [9 A_ y D- El 
Use menu keys to input roughness. 

Data other than that should be inputted with 

the ten keys . 

. o Once roughness has been inputted, the sequence is 

dicided into: 

Rough cutting only at a roughness of 

3 and below, and 

Rough cutting and finish (or finish 

only) at a roughness of 4 and above·. 

o When priority tool No. is used, it is entered with 

a menu key or ten keys. 

o Use menu keys to input the method. 
(Data should be determined automatically through 

inputs with menu keys or should be inputted with 

the ten keys.) 

Use the ten keys to input the data. 

I·:~· IO!ECK 
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(iii) Face Machining Programming Procedure 

SELECT MENU 

ACE MACH-IN 

SELECT 
MACHINING MENU 

INPUT 
UNIT DATA 

INPUT 
TOOL SEQUENCE 

DATA 

INPUT SHAPE 
SEQUENCE DATA 

SELECT MENU 

!SHAPE ENDI 

'""' OIEC< 

0 D 4J 0 0 DODD 

FACS: MIL TOP STEP POCKET PCK'! Ml: ~KT VLY SLOT 
EMILL 3-D 

nu .... rl'l .... ~ l;~ <CJ 
SURFACE: 

rl Lrtj 

Use menu. keys to input roughness. 

·Data other than that should be i~ptftted with. 

the ten keys. 

oOnce the roughness has been inputted,. the 

sequence is divided into: 

Rough cutting only at a roughness of 3 
and below, and 

Rough cutting and finish (or finish only) 
at a roughness of 4 and above. 

•When priority tool No. is used, it is entered 

with a menu key or tenkeys. 
o Input th·e ·type· of machining by menu ·key. 

(p,a:ta:.: should be automatically determined 
. tP,rough inputs with menu keys or shoud be 
':inputted with the ten keys.) 

'•. ' 

A.UtTRY. 

.·•·.:. ··.:--
I 

SRAP~ 

EHD 

·:>tiiia ·the ten keys to input the data. · (NOTE) 
:;: . -~·-;·.:.:"' '-: .. 

.. ,. ·' 
,.;:.. '.· 

CHECK I 

SHAPE 

El!ll 
I CHECK 
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NOTE: Whenever two large and small shapes may be defined in a 

unit to define an end mill valley, pocket peak and pocket 

valley, always define the larger one first. (Example l) 

If the second or smaller shape is arbitrary, depress menu 

keys !STARTING POINT! and !tiN@ when inputting the shape starting 

point. Then, check that the number displayed on the picture in 

blue. (Example 2) 

Example 1) 

.--------, (100, !00) 

~ 
~o."sol 

(0. 0) 

Define as follo'Ws: •. 
Iilli PTN PlX/CX PlY/CY P3X/R P3Y CNl CN2 CN3 CN4 

1 SQR 0 0 100 100 

2 CIR so so lS • + + • • 
I FIG! PTii P1X/CX PlY/CY P3X/R P3Y CN1 CN2 CN3 CN4 

1 CIR so 50 15 + + + + + 

2 SQR 0 0 100 100 

If defined as shown above, alarm "382 DEFINED SHAPE TOO SMALL" 

will appear. 

' (100, 100) 

Example 2) 

(25. 50)® 
(50. 50) 

(50. 25) 

(0, 0) 

(!I1a l?TN PlX/CX PlY/CY P3XiR P3Y CNl CN2 CN3 CN4 

1 SQR 0 0 100 100 

PTN X y R/9 I J p CNR 

2- I LIN 50 25 1 .... blue 

3 LINE 25 50 

4 cw 50 25 25 50 so DOWN 
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(iv) Manual program mode unit program 

~ PRECAUTIONS 

1. Using absolute commands, enter coorkinates for the X-,Y- and 

z-~xes into the block to which the first axis shift command 

is given. Otherwise, the tool pat~ will differ from the actual 

machine oper&tion. (In cas~ where an incremental command is included 

in the initial position commands of the manual program 

mode unit.) In principle, the tool moves with the No.1 

zero point reckoned as the reference position. Unless 

any move data have been inputted, moreover, the value of 
data is reckoned as zero. Besides, if the same tool as 

the preceeding one has been specified in the program it 

will move in an incremental stroke from the ending. paint 

of the preceeding unit. 

2. If twa G cades belonging to the same group are entered, 

only the one which was been entered last will accepted. 

3. When the manual program made unit starts, the modal G codes 

are automatically put into the following status.(Nate 1) 

Group· A GOO Fast forward 

Group B G17 XY plane selection 

Group c G40 Tool diameter offset cancel 

Group D G90 Absolute command 

Group E G95 Synchronous feed ( /rev) 

However, alarm results if the G code specified by the A group 

(GOO, G01, G02 and G03) for the first time is G02 or G03. 

4 • Deletion of Program Data 

To cancel a G, S(speed), or M/B code, move the cursor 
' 

to the address of the code to be cancelled and enter 

0 I CLEAR!. 
To delete any of the data from 1 through 6, depress the menu 

key DATA CANCEL l after moving the cursor. 
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GOO 

Group G01 

A G02 

G03 

G04 

G28 

G30 

G CODE.GROUP TABLE 

Fast forward 

Linear interpolation 

Circular interpolation (clockwise) 

Circular interpolation (counterclockwise) 

Dwell 

Return to zero point I 

Return to zero point II 

~ 
Modal @ 
Modal A 

Modal A 

Modal A 

non-modal 

non-modal 

non-modal 

'";"'{ 
G17 

G18 

G19 

Plane selection (XY plane) 

Plane selection (ZX plane) 

Plane selection (YZ plane) 

Modal ® 
Hodal B 

Modal B 

Group 
c 

G40 

G41 

G42 

G90 

G91 

G94 

G95 

Tool diameter offset cancel 

Tool diameter offset left (shifted to left 

when viewed facing forward) 

Tool diameter offset right (shifted to right 

when viewed facing forward) 

Absolute command 

Incremental command 

Asynchronous feed command 

Synchronous feed command 

Modal 

Modal 

Modal 

Modal 

Modal 

Modal 

Modal 

Note 1) The modal G ~ode means that which becomes effective until 

the input of another G code belonging to the same group. 

The group means gathering of modal G codes interrelated 

with each other, and the groups are classified into A to E 

according to their function. 

Note 2) A non-modal G code is effective onlyin the block in which 

it is entered. 

Note 3) Circled G codes are those(modal) automatically selected 

when initiating manual. program mode. 

These need not be specified when used at the beginning 

of a program. 
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~ 
GOO y Yl z A a1. 

With the above command, positioning is achieved at quick feed 

speed. The route of positioning is the shortest linear distance 

from the starting point to the terminal point. 

y 

Starting 
point 

Terminal 
point 

X: 

G) The number of axes which can simultaneously be driven is 

det:ermined by the number of axes simultaneously controllable. 

However, any combination of axes can be adopted t:o the extent 

t:hat such simult:aneously controllable axes are used. 

~ The feed speed is so controlled that: the time required. is t:he 

shortest provided that the feed speed does not exceed. the 

quick feed speed for each axis. 

Q) The tool always slows down and s,tops at the terminal point. 
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-· 

GOl X Xl y Yl z A al. F f 1 

With the above command, linear interpolation is accomplished at 

the feed speed specified by the F code. 

y 

~--------------~ 
(xt,Yl? 

X 
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GOZ, G031 

On the plane selected with the plane select G code or addresses of 

two a.'tes, any circular arc can be: selected , 

with the command described below. Multi-quadrant arc interpolation 

and arc interpolation of additional axis can also be executed. 

G02/G03 

Arc rotation direction 

Terminal point coordinates 

Feed speed 

Incremental stroke from the 

coordinates of the starting 

point to the coordinates of 

the arc center. 

G02: Clockwise (CW) 

G03: Counterclockwise(CCW) 

' , The plane on which arc inter-

polation is to be executed is 

specified with G17, G18 or G19. 

G17: Selection of XY plane 

G18: Selection of ZX plane 

G19: Selection of YZ plane 

y 

( :Ct , Yt ) 

X 

In addition, arc radius R may be also specified to give the radius in 

the place of an incremental stroke (l,J,K) up to the center coordinates. 

The speed in the circumferential direction(rotation direction) is 

defined by the feed speed at an accuracy of ~17. 1 mm/min. 

Note 1. If an I or J command has 'a contradiction in relations among 

starting and ending points and center coordinates, alarm 365 

(ILLEGAL RADIUS) will result. (Allowable error range: 1mm 

in the metric system and 0.04 inches in the inch system.) 

Note 2. If the cutter diameter compensation mode is changed over with 

an arc commanded(G40-G41, G40-G42 or G41-G42), an alarm will 

result. 
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Helical Cutting 

Helical cutting can be effected by entering the linear and 

pitch.commands in the circular cutting program. For details, 

see "Gl7, 18 and 19 codes (plane selection)." 

The G04 code permits dowel operation. 

Setting: After inputting/G04\ depress the \DWELL\ menu 

key and input the set value for the dowel (sec.) 

Example: Depressing the ! G04\ \DWELL\!] \INPUT I will input 

G04 D5 in the program. 
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I Gl7, Gl8 and Gl9 Planes selection (XY plane, ZX plane or YZ plane 

can be selected in that order.) 

These codes are used to select the circular cutting arc plane. 

If any circular arc other than that whose plane has been selected 

is specified, an alarm will result. 

Example: 

Gl7, { G02} , Xl, Yl, { R 
J } G03 I_, 

GIS, { GOZ} 
G03 , xl, Zl, fR_ 

1_, J } 

GOZ- , Yl, Zl, 
R_ 

Gl9' { G03} { J_, K_} 

I$IHelical Cutting: 

Helical cutting is enabled by entering the linear and pitch commands 

(mm) in the above-mentioned circular cutting program. The. circular 

arc radius R code is invalid only during helical cutting. Prepare 

the program by selecting the I, J and K central coordinates. 

Example: 

G03 Gl7, { GOZ }, X1 , Y1 , z1 , 1_, J, P 

(Xt, Yt,Zt ): (I. J ) 
~X1, Y1 ,Zl) Terminal point coordinares 

(I, J ) Incremental stroke to the 
Center 

p p Pitch (mm or inch) 

* An error will result if the value 
p 

of Zl-ZQ equals the pitch multipled 

by an integer. 
(Xo. Yo. Zo) 
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JG28 and G30I 

When G28 or G30 is given, always enter the coordinate value 

counnand in the block concerned(see Note l). 

Note l: 

The coordinate values entered in the block for G28 and G30 

constitute relay point coordinates. If the relay point data 

are not entered, the G28 and G30 counnands will not be executed. 

The axis commanded only returns to the zero point 

Example:· When G28, ZO is programmed: 

ZO stands for a relay point only. The Z-axis is, first of all, 

positioned at the zero point of the workpiece coordinate system 

in rapid feed. After that, the z-axis only returns to the zero point. 
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G40, G41, G42 Tool diameter offset 

The tool diameter offset is executed in a commanded plane selected. 

The terminal point coordinate values should be entered after. 

this command has been input. 

G41 : Shifts the tool to the left by a distance equal to the 

tool diameter. 

G42 Shifts the tool to the right by a distance equal to the 

tool diameter. 

G40 Cancels G41 and G42. 

Example: 

( Xo , Yo ) 

' 
' G= 
' ' 

L, 

(Program) 

GOO 

G42 GOl 

GOl 

GOl 
' \ 

' GOl 
I 

' GOl 
(Xl. y,) (X,, y,) 

C<z. Y1) (.'{,, Y2 l 

Locus of program 

Actual tool locus after tool 
diameter offset 
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-· 

Note 1: 

If a workpiece with an inner diameter smaller than the tool's is 

commanded for cutting the interior of a workpiece, an offset error 

will result. 

Example: 

End mill Tool diameter:· 30mm 

The tool diameter is too great to do the cutting • 

.(), 
The N/C displays 

!oFFSET ERROR! • 

*Use a tool with a smaller diameter. 

Note 2: 

As stated earlier, the terminal point coordinates must be 

entered after giving G41 and G42. Unless coordinate values 

are entered in each block~ithout interruption, the tool 

diameter offset will not be executed properly. 

(This is because the N/C will ignore the tool diameter 

offset in the block when that block does not have a transfer 

command since the N/C always reads one block in advance. ) 
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(Jshape Unavailable through Manual Program ·cut'ter Diameter Compensation 

(1) Such a shape as illustrated 

on the right side cannot be 

moved with the CONPENSATE 

LEFT command. 

[]NQJ 
XX 

The COMPENSATE RIGHT command 

is applicable. 

(This applies to LINE i>lACHINING 

LINE LEIT, too.) 

UNIT TOOL NOM-0 NO. 
MANU E-HILL 20.A 
PRO 

(-50,80) 

(-60,50) 

lSNOI Gl G2 DATAl DATA2 DATA3 DATA4 •••••• 
1 0 90 XO YO zo 
2 1 41 X-10 Y80 
3 X-30 YlOO 
4 X-50 Y80 
5 2 X-50 I-10 J20 
6 1 x-6o YSO 
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~------------------~--

Never enter the G9l code (incremental code) in the block which 

has the initial axis shift command for the single action unit. 

(Instead, enter the absolute code). 

In a program which contains more than one manual program mode unit, 

it is not necessary to execute the G90 command after executing 

the incremental command in the previous unit because the next 

unit is automatically given the G90 command (absolute) mode. 

Example: 

Manual program mode unit 

UNO 

1 

SNO 
1 

3 

TOOL ACT-IJ) 

AAA 

FlO (mm/rev) 5200 M03 

X: __ ' Y: -- , Z: __ 

unnecessary to enter G90. 

The G90 command mode continues to be 

valid within the manual program mode 

unit so long as the G91 code has not 

been entered. 

G9l, GOl, X:_ 
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IG94, G95 

G94: Asynchronous feed(mm/min) 

G95: Synchronous feed (mm/rev) 

wnen the power is switched on, the synchronous feed mode is 

initiated. 

When the G94 command is given, the F number is displayed inlBLUEl 

on the program screen. 

wnen the G95 code is given, the F number is displayed in 

! YELLOW~. 
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Alarms in Xanual Program Mode Unit 

(1) No. 315 

This alarm is caused, with data insufficient in the arc interpolation 

under the R command. 

(2) No. 331 

This alarm is caused, with a specified tool unavailable in the drum. 

(Tools have not been laid out.) 

(3) No. 339 

This alarm. is caused, with the tool diameter of a specified tool 

unavailable in tool data (or tool diameter going 0). 

(4) No. 363 

(5) 

This alarm is caused unless the block to which the manual program modeunit 

is commanded to initially move is in the G02 or G03 mode. 

No. 365 

This alarm is caused in case where there is a contradiction in re

lations between central coordinates of starting and ending points in 

the arc interpolation under the (I,J,K) command. 

(6) No. 378 

This alarm is caused in case where neither (I,J,K) norRis entered 

in the arc interpolation, or where the compensation mode is cancelled 

in the arc interpolation or while the coordinate system is turned on 

XZ and YZ planes. 

(7) No. 379 

The alarm is caused in case where identical coordinates value wituout any 

move entered in the compensation mode (G41 or G42). 

(8) No. 380 

This alarm is caused in case where a certain block or blocks has no 

command in the compensation mode, where neither (I,J,K) nor R is 

entered under the arc command in the compensation mode, 

where three or more blocks of move data are unavailable in the compen

sation mode, 

where the compensation mode is changed over under the arc command in 

the compensation mode (G4l->{;42, G42.;{;41) and/or where the initial block 

on which the compensation is to act is not in either GOO or GOl node. 
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(V) Practical Examples by Unit 

33 Point Hachining (DRILL) 

<Sectional Shape> 

cs 

20 

<Program Example> 

l!I!IQj UNIT DIA DEPTH Cl!MF 

R.20 

<Machining Position> 

XY 
(50, 50) 

XX 0R!LL2.0 50 _ 2.. _ _____ _ _ (Note1) 
!SllilJ TOOL NOM-Ill- NO. _-HOLE-<,il HOLE,-DEP PRE-DIA PRE-DEP RGH DEPTH I C-SP FR M M 

1 CTR-DR 2.0 10 • • • • • t_;20 0.2 
2 DRILL 2.0 20 50 • • DRILL TSO 2.0 0. 201 
3 Cl!MF ~ 999 0 20 50 • OS- 27 "''":T" 

(Uill PTN z- X Y ANI AN2 T1 T2 F M N P Q R 
1 J:I. Q 50 1Q • • • • • • • ..Q. Q_ Q ... 

(Note2) (Note3) 

Note 1) Depressing menu key /HSS Amo/ (or \CA..lU!IDE AUTO i ) will 

automatically determine the data. 

Note 2.) When machining a point pattern, P represents a tool path. 
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' --

~ 

'·~ 

Note 3) With Q = 0, a point is machined. 

(With Q ~ 1, positioning qnly is performed.) 

Note 4) Machining is executed after initial point retarn by R=O. 

~ Point Machining (RGH CBOR) 

<Sectional Shape> <Machining Position> 
/ 

Z=O 

/ 

5 

<Program Example>. 

\UNO\ UNIT CB-DIA CB-DEP CHMF BTM DU 

X y 
(50, 50) 

DEPTH 
4 0 4 5 15 XX RGH CBOR 10 

L@QJ TOOL NOM-<6 NO.· HOLE:.~HOLE-DEP PRE-DIA PRE-DEP RGH 
1 CTR-DR 20 5 • • • • 
2 DRILL 5 5 15 • • DRILL 
3 E-MILL~ 10 4 5 • 4 

(ilg!PTN Z X y ANI AN2 Tl T2 F 
1 50 • 

Hole 3(M) 

DEPTH C-SP FR 

• 20 0.2 
T15 zz ~·Q~6 
T25 1~ Q,Q33 
M N p 

• • 

M M 

Q R 
0 1 ~ Q 2Q. ..ll • ..§2. Q .1 

( Note1 ) (Not';2) (iiote3) 

Note 1. With" F ~ 0' holes are spaced at a pitch of 60. 

Note 2. With Q = 0, the hole to serve as the starting 

point is also ma~hined.(With Q = 1 ' the starting 

point is positioned only.) 

Note 3. Machining is executed after R point return by R=l. 
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~ Point machining(RGH BCB) 

<Sectional Shape) <~1achining Position> 

/ 
5 

, ) } ; ; ; ; I ! ~ ) 7;' ; ) A Z=O 

::= 

v 

~-
~ 10 

45° (ANll 
Hole 3 (M) Starting point 1~4-~--------

(X, Yl=(50, 50) 

<Program Example) 

l:llmil UNIT CB-DIA CB-DEP DIA DEPTH C!IMF 
X' X RGH 10 4 5 15 0 

BCB 
~ TOOL NOM-ql NO. HOLE-qj HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH C-SP 

1 CTR-
DR 20 5 • • •• • • 'Q 

2 DRILL 5 5 16 • + DRILL T16 ~z 
3 Bl( FACE 10 10 4 • 15 • • 19 

IITID PTN z X y ANI .. 
AN2 T1 

·- - . 
T2 - .. . - M -N- .. -p 

1 LIN .Q_ 2Q2Q. 45 • - 60 • _1 .]_ • • 
(Note) 

(Note) With F = 1, a row of holes machined has an overall length 

of 60. 
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~ Point Machining (REAM) 

<Sectional· Shape> <Machining Position> 

16 ® 

I Z=O 

P
<D 

~ 

<Program Example> 

~ 

"' '"' 

.. 
0~ 

~-

fi"'\) . 
r xL ---· 

Starting point ~holes(M) 
(X. Yl=(SO. 50) 3 holes (N) 

fi1ijQf UNIT ROLE-I> ROLE-DEP CHMF PRE-REAM CRP 

in direction (j) 
in direction @ 

X X REAM ~ .!.2_ Q. E-MILL Q. _. 
/SN(j TOOL NOM"-1> NO. ROLE-!!! ROLE-DEP PRE-DIA PRE-DEP RGR DEPTH C-SP FR M 

1 CTR-DR 20 16 • + + + • *20 0.2 
2 DRILL 15 . 15 16 + + DRILL T16 25 o. 166 
3 E-MILL J.Q..J.. 15.8 16 15 • 4 T0.4 14 0.033 
4 E-MILL lQ..~ 15.98 16 15.8 • 4 T0.09 14 0.033 
5 REAM 16 16 15 • • .+ :+ 10 g-57£ .. 

lili3PTN z X y ANl AN2. T1 T2 F M N p 

1 SQR 0 50 50 45 45 60 60 0 2 3 0 0 Q - - - - - - - - - (Note)-

Note) With the machining pattern set to SQR or GRD, P will be: 

With P.O, drilling is performed at the three corner points 

other than the starting one. 

With Pz1, only positioning is performed at the three corner 

points other than the starting one. 

3-25 

M 



----------~ ~· 

:11 Point !!achining (TAP) 

<Sectional Shape> 

3/4-lSUNF 

"' "' 

./ Z=O 

~ 

~ 
~ 

<Machining Position> 

@ 

.¥ 
¥
, ~o;. CD 

13-
5:1 

Not machined ---(I?J lr ·- -····· 

Starting point(.'{, Yl=(SO, SOl 3 holes (11) in direction (i) 
3 holes (N) in .direction@ 

<Program Example> 

~UNIT NOM * MAJOR-0 PITCH TAP-DEP·CHMF CHP 
XX TAP 3Q-16UN 19.05 1.587 28 .. 0.6 _g_ 

Imm) TOOL NOM-0 NO. HOLE-0 HOLE-DEP. PRE-DL\. PRE-DEP 
1 CTR-DR 20 10 + + + 
2 DRILL 17.6 17.6 36.935 + + 
3 TAPUN3Q-16 19.0528 + + 

m PTN Z X - Y AN1 AN2 T1 
1 SQR 0 50 50 45 45 60 

*(Note 1) 

RGH DEPTH C-SP FR 
• • 20 0.2 

DRILLT36.93 25 0.205 
+ P1 .587 8 1 .587 

T.2 F ·1r N 
60 0 3 3 

Note 1) How to input a spare unified screw: 

(Example) In case of 3/4-16 unified screw: 

Depress and I INPUlj. 

(Example 1) In case of 1-1/3 unified screw: 

1 .c.J.vn Hll 

M 

p 
0 

M 

Q R 
1 1 

(Note2T 

ill EJ ~ [2] and / IliPUij. 

not forget to depress. 
( [1] only is insufficient.) 
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~ 

How to input a spare tubular screw: 

(Example Z)In case of PT 3/8; 
I- ..... ,,.., , I 

Depress , QJ and I INPUT I o 

In case of PF 1; 

Depress OJ and I INPUT I o 

Note 2) With Q = l, only positioning is performed at the starting point 

where no machining is to be done o 
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~ Point Machining (BORING Tl) 

<Sectional Shape> 

Z=O 

(8) 

/ 

30 

<Machining Position> 

® 

-~. 

-~ 

i:" 
~ 

&IS .. ()) 

so• <ANI l 
3 holes (M) in direction G) 

Start:ing. point® \r 3 holes(N) in direction @ 

{)(, Y)=(SO, 50) 

<Program Example> 

~UNIT DIA DEPTH CHMF W~loi*(Note) X X BORE T1JQ. 40 .Q. 
~ TOOL NOM-~ N~ HOLE-~ HOLf:-DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR 

1 CTR-DR 20 10 • • + + + 
2 DRILL 24 24 41 • + DRILL T41 
3 BORING 28.5 28.5 41 • 0 0 TZ25 
4 BORING 29.5 29.5 41 + 0 0 T0.5. 
5 BORING 30 30 41 • 0 0 T0.25 

m PTN z X '{ AN1 AN2 T1 T2 F M 
1 GRD ..9.. 50 50 60 60 60 .2Q. ..9. .1. 

Note·l). For boring, four types of menu are available. 

(Tl; BORING, T2; BORING , Sl; BORING, S2; BORING) 

Depress \sjj?jG\ ~ \srr!G\. 
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~ Point Machining (BORING Sl) 

<Sectional Shape> ~achining Position> 

so 

20 

0 

"' 

/ 

@;( 
~ 

-~ 
. o..:s 

~- ·j~ 
. ·. . 

Z=O 

Starting point ('~f)i...l'C...::.:....==--
( X , Y l = (50. 50) 

Q -Machined 

(:; - Not machined 

<Program Example> 3 holes (M) in directionQ) 

" (N) " ® 

. IIDiCJ' UNIT DIA DEPTH CHMF BTM WAL II PRE-DIA 
XX BORE s 1 30 30 ..Q.. 2.. .§. lQ. 

liDiQj TOOL NOM-9! NO~~OLE.:.iflio1E-DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR M M 
1 CTR-DR 20 10 + + + + • 20 Q.2 
2 DRILL 2t. 24 28. 798 • + DRILLT28. 79 25 0. 228 
3 E-MILL 20 -~ 24 30 24 + 5 TO 14 0. 1 O£t. 
4 BORING 28.5 28.5 30 + 0 5 T2.25 35 0.127 
5 BORING 29.5 29.5 30 + 0 5 '12 .5 39 0.091 
6 BORING 30 __ 30 30 _ + __ 0 5 T0.25 42 _ O.Q_§6 _ _ 

m PTN Z X Y AN1 ANZ T1 T2 F M N :c P-- Q R 
1 GRD 0 SO SO 60 60 60 60 0 3 3 1 1 1 

= - - - - - - - - - - (Note) -

Note) With P ~ 1 and Q • 1, no machining is performed, but only positioning 
' . at the four shape corner po~nts. 
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~ Point Machining (BORING T2) 

<Sectional Shape> (Machining Position> 

30 

Z=O 30°CANll 

20 Hole 6 (M) 

<Program Example> 

[illjQ[ UNIT CB-DIA CB-DEP CHMF BTil WALII DIA DEPTH CHMF WAL-
XX BORE T2 30 20 0 2 5 20 40 0 1 
~ TOOL NOM-i NO. HoLE-;-HOL~DEP PRE-DIA-PRE::.DEP RGHDEPTH. C-SP FR 

1 
1 CTR-DR 
2 DRILL 
3 E-MILL 
4 BORING 
5 BORING 
6 BORING, 
7 BORING 
[llij PTN 
1 ~ 

20 
14-

10 .A -= 
20 
28.5 
29.5 
30 
z 

_Q_ 
X 
2Q_ 

10 
14 
24 
20 
28.5 
29.5 
30 

y 
2Q_ 

+ 
41 
20 
41 
20 
20 
20 

AN1 
30 

.. 
• 14 .. .. .. .. 

AN2. 

• 

3-30 

20 

T1 
2Q_ 

• • • 
• • • 

• .. 20 0.2 
DRILL T41 25 0.16 

TZ 
• 

2 
0 
2 
2 
2 

T5 13 0.033 
n 31 o.o2a 
T2.25 35 0.127 
TO.S ...... "' ....... ~ 
T0.25 .. .t. v.voo 

F M N -
.. .§_ • • 

M M 

Q R 
+1 
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~ Point Machining (BORING 52) 

<Sectional Shape> 

30 

zao 

g 
/)- kj. f~ w '' 

20 

<Program Example> 

Starting point 

6 holes (H) 

lliffi:l UNIT CB-DIA CB-DEP CHMF BTM WAL ..,. PRE-DIA DIA DEPTII CHMF BTM WAL.,. 
XX BORE 52 30 20 ...Q. d. _§_ 1Q. 1.Q.. 30 ..Q_ ;;_ .};,. 

ISillJ TOOL NOM-qj Nil. !!OLE:..~ HOLE-DEP-PRE-DIA- PRE-DEP. RGH DEPTH C-SP FR M M 
1 CTR-DR 20 10 + + + + + 20 0.2 
2 DRILL 14 14 28, 798 + + DRILLT28. 79 25 0. 16 
3 E-MILL10.A 14 30 14 + 7 TO 14 0.033 
4 E-MILL10.A 24 20 14 + 3 T5 13 0.033 
5 BORING 19 19 30 + 20 7 T2.5 30 0.095 
6 BORING 20 20 30 + 20 7 T0.5 34 0.069 
7 BORING 28.5 28.5 20 + 0 3 T2.25 35 0.127 
8 BORING 29.5 29.5 20 +- · 0 3 T0.5 39 0.091 
9 BORING 30 30 20 +- 0 3 TO. 25 42 0. 066 

JW PTN Z X Y AN1 AN2 T1 T2 F - M N P Q· R 
ARC 0 50 50 -22.5 45 100 + 0 6 +- +- 0 1 
= - - -- --- -- -- -(Note) -

Note) With F = 0, an inter-hole arc will have an angle of 45°. (With 

F = 1, the entire arc will have an angle of 45°,) 
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~ Point Machining (BK-CBORE) 

<Sectional Shape> 

25 

30 

<Program Example> 

Z=O 
RlOO 
(T2l 

45"CANll 

(X, Y)=(50, 50) 

tilEQJ UNIT DIA DEPTH BTM WALlo& PRE-DIA PRE-DEP C!IMF WAL lol 
4 25 30 0 5 X X BK-=CBOR 30 lQ. _§_ 

!SNO! TOOL NOM~ NO .• HOLE-J HOLE~DEp-pRE-DIA PRE~DEPkGH DEPTH· c-sp· FR M 
1 CTR-DR 20 10 + + + + + 20 ~.2 
2 DRILL 19 19 31 • .+ DRILL T31 2~ Q. 124 
3 BORING·23.5 23.5 31 .. 0 0 T2.25 32 0. 11 
4 BORING 24 . .5 24.5 31 .. 0 0 TO.S 36 0.072 
5 BK-=CBOR29 29 20 24.5 . 30 6 T2.25 35 0.129 
6 BK-CBOR30 30 20 24.5 30 6 TO.S J9 0.092 
7 BORING 25 25 11 .. 0 0 T0.25 40 0.0~8 

[ffij PTN z X y AN1 AN2 T1 T2 F ... M 
N p 

1 CHD 0 50 so 45 +· 100 80 .. .. .. 0 

(Note) 

Note) When the machining pattern is set to CHORD, P~O indicates drilling 

at points on both sides of the chord; P ~ 1 on the left side 
of the chord and P=2 on the right side. 

With P = 0, moreover, input the total length of the chord as Tl 

and with P = l or 2, input half the chord as Tl. 
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~ Point Machining (CIRC MIL) 

<Sectional Shape> 

Z=O 

20 

30 

<Program Example> 

<Machining Position> 

Q -Machined 

('"'] -Not machined ... 

3 holes (M) in direction Q) 
® 3 holes (N) in direction @ 

tmlOJ UNIT DIA DEPTH CHMF BTM PRE-DIA CHMF 
X X CIRC MIL 30 __ 20 _ 3 8 20 2 
§ijQl TOOL NOM-<6 NU HOLE-~ HOLE-DEP-PRE-DIA PRt-DEP RGH~IiEPTH c..;Sp FR M M 

1 E-MILL20 .A 30 20 20 + 8 T5 14 0. 12 
2 CHF-M J.Q..i_ 999 0 30 20 + C3 27 0.3 
3 CHF-M J.Q..A, 30 20 20 999 + C3 2 7 0. 3 

i1EI PTN Z X Y AN1 AN2 T1. T2 F M .N ·p---- Q---~R 
1 GRO 0 50 SO -45 -45 120 100 0 l_ ]._ _L 0 1 =- -

(Note) 

Note) With P = 1 and Q B 0, positioning only is performed at the three 

corrner points other than the starting one. HOwever, no machin

ing is done. 
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~ Point Machining (CBOR-TAP) 

<Sectional Shape> 

Z=O 

<Program Example> 

<Machining Position> 

(X, Yl=C50, 50) 
Starting point 

.. tt 
.\ ~.'·. 45° 

. ' Cl:J<A.~2) 
~ CD3 

-~ 3 

® 

Q- Machined 

('\_ Not machined ....... ~ 

holes(M) in direction (i)
2
1 

holes(N) in direction @ 

lm!OJ UNIT NOM MAJOR-ql PITCH. TAP-DEP CHMF CB-DIA CB-DEP CHMF BTM CHP 
X X CBOR-'rAP MB 8 1.25 15 0.5 10 5 2 3 j_ 
(smiJ TOOL. NOM=~ NO. HOLE-It HOLE-DEP PRE-DIA PiiE-DEP RGH .. DEPTH C-SP -FR M M 

1 CTR-DR 20 10 • • .. • • ~0 Q.2 
2 DRill 6.9 6.9 27.5 • • PCK 1 T3.45 22 0.086 
3 E-MILL S.A 10 5 6.918 • 3 T1.54 13 0.024 --4 CHF-M J..A 999 0 10 5 • C2 27 0.3 = 5 CHF-M 5 .A 10 5 6.918 2Z.5 • co.s 27 O,J -= • .. .. 6 CHP VAL ..2_ • • • • • 7 TAP M8 8 20 • • • P1 .25 .ll. 1.25 

trn;JPTN z X y AN1 AN2 T1 T2 F M N p Q R 
1 GRD ..Q_ 50 50 -45 -45 11Q: 100 .Q_ .1 ..1.. j_ 1 1 

(NOTE) 

NOTE With P•l and Q•1, four points.at corners are positioned only but 

not machined. 
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~ Line Machining (LINE CTR) 

(Description) 

Line-line machining of an arbitrary shape is performed. 

<Program Example> 

lUNOl UNIT DEP 
XX LIN CTR 0 

I SNOI TOOL NOM-I!! 
R1 E-MThL 20.A 

-2 

lFIGl PTN X 

1 LINE 0 - 50 2 LINE - -. 3 LINE 
4 - 155 LINE 
~ Wo 5 LINE -

SRV-Z SRV-R RGH CHMF 
5 10 . 3 • 

Roughness 
. \7\1 (3) 

FIN-Z FIN-R 
0* • 

(200, i)) 

*(Note 2)' 
N07 APPR-XAPPR=Y TYPE ZFD DEP-Z WID-R C-SP FR M 

7 ? • G01 5 + 17 0.207 
2

R/9 
2 - = - -y I J p CNR (Note 3) 

0 
0 
? 45 
~ 120 
0 

Note 1) Define a shape on an arbltrary basis in each of the units 

(LIN CRT, LIN RGT, LIN LFT, CHMF RGT, CHMF LFT and SLOT). 

Note 2) Inputting RGH automatically determines FIN-Z. 

M 

Note 3) Depressing menu key §ss AUTO\ (or \CARBIDE AUTO!) automatical-ly 

determines the circumferential speed. 
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!il Line Machining (LIOI RGH) 

(Description) 

Line-arc machining of an 

arbitrary shape 1s performed. 

Roughne_s s W'i7 (5l 

(200. 200) 

(200, 100) 

(0, 0) 

<Program Example> 

UlliQ) UNIT DEP SRV-Z SRV-R RGH CIIMF FIN-Z FIN-R 
XX LIN RGT 0 5 10 5 • 0.14 0.14* *(Note 1) 

[£Nl TOOL NOM::-~ ;;ro-:- - a· 
APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP FR M 

R1 E-,'!ILL. 20 .A ? ? • G01 . 4.86 • 17 0.207 -- '!' ~ GOi - 11 Q.'3'2 FZ E-MILL 20 .A .. • [lliJ -= 3

R/8 
,;, - -- -PTN X y I J p CNR 

1 LINE 0 0 
2 - 100 0 (Note 2) LINE 
3 - 200 100 -75 CCW 
4 LINE 200 200 -

Inputting RGH automqticaliy determines FIN-Z and FIN-R. 

M 

Note l) 

Note 2) Either Cl< or CCW, an arc with angle of 180° and aboV'e requires an 

input of a negatiV'e value(-) as radius R. 

However, the arc center values I and J may be positive (+) 

With 75 (positive) inputted as R, 

meanwhile, the shape will be as 

illustrated on the right. 
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~ ·Line Machining (LIN LFT) 

Two arcs, without crossing are connected 

with a corner radius given. This descrip

tion relates to a program where R > 0. 

a¥ arc will result, with R>O 

RlOO 

See the note below in which R < 0 is 

explained. 

<Program Example> 

, 
' I 

(-l2.ol;~; ;4~/ 
Rl2. Rl5 

lUNOl UNIT DEP SRV-Z SRV-R RGH CHMF FL.'!-Z FL.'!-R 
XX LL.'! LFT 0 5 10 3 + 0 0 

(45, 0) 

iSNOl TOOL NOM-1 NO .-APPR-X APPR-Y. TYPE ZFD DEP-zWID-R C-SP FR M M 
R 1 E-MILL 20 .A ~ ? • W j,. + ,1l Q.llll 

\FIGj PTN X -¥-- R/6 I J P,;, CNR 
1 LL.'!E -12 0 
~---2 CW -

3 CaY -
? ? 12 0 0 

45 0 15 30 0 
R100 
(NOte) 

Note) With R< 0, the shape will be as illustrated below. In the 

below example, R is -20. 

R20 

CCW arc will result, with R < 0. 
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~ Line Machining (LIN LFT) 

Graphic Shift Function 

The graph shown on the 

right can be defined 

by setting points A, B, C 

and D between SH and REP 

in the program shape sequence. 

/ 
I 

(25. 25) 

.,..-B-·, 
/ ' 

~A 
(0, 0) 

Arc-arc machining is performed in an arbitrary shape. 

<Program Example> 

Roughness W (3) 

, ---... 1 

\ 'i' 
' I 
\ I ... _, 

( ---Tool path) 

IUNOI 
XX 

lsNol 

UNIT DEP SRV-Z SRV-R RGH CliMF FIN-Z FIN-R 

R1 

I FIG I 
1 
2 
3 
4 
5 

LL"' LFT 0 5 10 3 ·- 0 0 
TOOL NOM-ql NO. APPR-'.'C APPk-Y TYPE ZFD DEP-Z WID-R C-SP 
E-MILL 20 -~ l ~ • ~ ~ .. .Jl 
PTN X Y 
FIG-SH + ... 
LL"'E 0 0. cw- 25 2'5 
cw 50 0 
CCw 100 0 --PEP-EN. • 

R/8 

• 
25 
25 
25 

• 

I 

• 
J p 

• 3 

• + 
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83 Line Machining (LIN OUT) 

Graphic Rotating Function Roughness W (3) 

The graph illustrated on the 

right can be defined by setting 

points A, B, C and D between· Cl-1 

and REP in the program shape 

sequence. 

<Program Example> 

IUNol UNIT DEP SRV-Z SRV-R 

(0, 100) (50, 100) 

(0. 75) 

(50, 501 
B 

(0- 50) 

(0, 0) A 

RGH CHMF 

(50. Ol 

FIN-Z FIN-R 
XX LL'l OUT 0 5 10 3 • 0 0 

ISNOI TOOL NOM:;& NO. APPR-X APPR-Y TYl?E ZFD DEP-Z WID-R 
R1 E-MILL ZO.A ? ? cw G01 5 • -· - ,;, - - = IFIGI PTN X y R/e I J p CNR 
1 CW-SR • • ? 50 50 4 • - • 2 LINE 0 0 - 0 50 3 LL'IE 
4* -CW 0 100 - 25 0 75 *(NOTE) 
5 PEP-EN + • • .. • + • 

(100, !00) 

(100, 50) 

(100, 0) 

C-SP FR 
17 0.207 - -

Note) For Cl-1 and CCW arcs 'Nithin the graphic rotating function, other than a go• 
one input all of X, Y, R/9, I and J. 
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~ Line Machining (LIN IN) 

(Description) 

An arbitrary shape is programmed 

so that an arc meets a line. 

<Program Example> 

IUNol UNIT DEP SRV-Z SRV-R RGH 
XX LIN IN 5 5 10 4 

Roughness· '1\7 (4) 

R25 (100, 25) 
(25, 25) 

CHMF FL"l-Z FIN-R 

• 0.6 0.6 
ISNOI TOOL NOM-:-ql NO. APPR~ APPR-Y TYPE ZFD DEP~Z WID-R C-SP FR M 

R1 E-MILL 20.A ? ·? CW G01 4,4 • 19 0.296 
-= 7 ~ 

~ GOi ~ - -F2 E-MILL 20.A CW • • 19 0.296 
IFIGI 

-= R/B - - - - -PTN X: y I J p CNR 
1 cw- ? ? 25 25 25 
2 LINE 'r 'r 
3 - '1 '! 15 100 25 cw 
4 = '! ~ LL"'E - = -
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Etl Line Machining (CHMF RGT) 

(Description) 

An arbitrary shape is machined 

with a turning radius at the 

corners . 

<Program Example> 

!UNo! UNIT DEP INTER-Z INTER-R 

CD. 200) 
------...... (100. 200) 

RIO 

------- • (IOO, 0) 
(0, 0) 

RGH CHMF 
XX CHMF RGH 0 99 . 99 • s 

ISNOI TOOL NOM-¢ NO.-xPPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP FR 
1 CHM-F 20.A ? ? • G01 • • 27 . 0.3 

-= .. .. - - -I FIG I PIN X y R/e I J p CNR 
1 LINE .0 200 - 100 zoo R10*(NOTE) 2 LINE - 100 150 R5 3 LINE 
4 - 100 50 50 R5 ccw 
~ 

100 0 RTO 5 LINE - 0 0 6 LINE 
~ 

M M 

Note) If CNR (corner) is to be inputted as a 

If CNR as C is to be inputted, depress 

input numerals. (See the next page.) 

radius, input numerals only. 

menu key ICO~R~ and then 
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!!! Line Hachining (CHMF LFT) 

(Description) 

An arbitrary shape is machined 

with C at the corners. 

<Program Example> 

(0, 200) 

C!O 

ClO 

(0, 0) -----" 

• (100, 200). 

(100, !50) 

(!00. 50) 

• (100, O) 

IUNOI 
XX 

iSNOI 
1 

UNIT DEP 
CHMF LFT 0 

INTER-Z INTER-R RGH CHMF 

IFIGI 
1 
2 
3 
4 
5 
6 

Note) 

99 99 • 5 
TOOL 
CHM-F 
PTN 
LINE 

NOM::;-0 
20.A x:= 

NO--. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP 

-LINE -LL.'lE -cw -LINE -LINE -

0 
100 
100 
Wo 
100 
-0 

y 
0 
0 

so 
150 
200 
200 

? 
,;. 
R/6 

so 

? .. 
I 

~ r:-1 r;;, 
Depress~· L!J, ~ and 

+ G01 + + 27 - -J P CNR 

C10*(Note) -
C10 -

I INPUT I. 
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~ Line Machining (CHMF OUT) 

(Description) 

An arbitrary shape is programmed 

with an unknown crossing with a 

subsequent graph. 

( ?. ?l (150. 150) 

(0, 100) 

RlOO 
(ISO, 50) 

(0, 0) (?. ? ) 

<Program Example> 

IUNOI UNIT DEP INTER-Z INTER-R RGH CHMF 
XX CHMF OUT 0 99 99 .. 7 

ISNOI TOOL NOM=-,P NO. -xPPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP FR 
1 CHM-F 20.A ? ? CCW G01 • • 27 0.3 

IFIGI 
-= =R/9 - -~ - -PTN X y I . J p CNR 

1 LINE 0 0 
2 - ? ? 0 RGT*(Note) LINE - = ,;, 

100 -3 ·CCH 150 150 150 50 RGT 
4 
~ -? ""? -0 -LINE LFT - = 0 100 

~ 

5 CClol 0 0 100 
~ 

M M 

Note) If there are two crossings with a graph subsequently defined 

(LINE, CH anc CCH), use a menu key (UP, DOWN, RIGHT and LEFT) to 

specify either of the crossings. 

3-43 



-----------------------------~~·~~ 

~ Line Machining (CHMF IN) 

(Description) 
(0, lOO) 

In an arbitrary shape, the arc between 

two points is defined. 
R75 

<Program Example> 

IUNol 
XX 

ls:ml 
1 

IFIGI 
1 
2 

UNIT DEP 
CHMF IN 0 
TOOL NOM-16 
CllMF 20.A 
PTN X= 
cw 0 
ccw 0 
~ 

(0. 0) 

INTER~z INTER-R RGR CHMF 
99 99 • 7 

NO-;-APPR-X APPR-Y TYPE ZFD DEP-Z to/ID-R C-SP. 

? X~~++~· 
Y •R/8 I J P CNR 

100 75 
0 -75 
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II! F.ace Machining (F-MILL) 

(Description) 

A fixed square shape is programmed. 

Roughness 'V (!) 

.--------, ( 100, 100) 

(0, 0) 

<Program Example> 

luNol 
XX 

ISNOI 
R1 

(FIG! 
1 

UNIT DEP SRV-Z SRV-R BTM WAL FIN-Z FIN-R 
F-MILL .2_ ~ + 1 + .2_ + 
TOOL NOM-~ NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP FR M 
F-MILL 50.A ? ? BI-DIA-X G01 5 35 24 1.35 
PTN P1X/cX P1Y/CY~ P3X/R~ P3Y CN1 ~2 CN3 cN4 =- --=-
SQR 0 0 100 100 
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·;f. Face Machining (TOP &'IlL) 

(Description) 

A fixed circular shape is 

programmed. 

<Program Example> 

Roughness VVVV (9l 

~ UNIT DEP SRV-Z· SRV-R BTi{. WAL FIN-z· FIN-R 
XX TOP EMIL 0 5 + 9 + 0.101 + 

[SNOI TOOL NOM=il ·No. APPR-X APPR-Y TYPI! ZFD DEP-Z WID-R C"-SP FR M M 
R1 E-MILL 20.A ? ? CW G01 10 12 12 0.094 
F2 E-MILL 20 .A ?' ?' CW GoT • i2 i4 Ci.'0448 

IFIGI PTN P1X7CX
3 

P1Y/CY 
3

P3X/R ~P3Y CN1CN2 CN3 CN4 -
1 ~ 0 0 50 • • • • • 
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1!1 Face Machining (STEP) 

(Description) Bottom 
roughness \1{2) 

How to define an external and an internal 

shape. In the shape sequence, the external 

shape should be inputted first. Define 

external and internal shapes as fL~ed 
(4) 

and arbitrary, respectively. 

(70, 70) 

<Program Example> 

ltJNol 
XX 

)SNOl 
R1 
F2 

)FIG) 
1 

FIG 
2 
3 
4 
5 

UNIT DEP SRV-Z SRV-R BTM WAL FIN-Z FIN-R 
STEP 0 1 0 + 2 4 0 . 0. 6 
ToOL NOM-16 NO. APPR-X APPR-Y TYPE ZFD DEP-Z WTD-R C-SP 
E-HILL 20.A ? ? CW G01 10 12 14 
E-MILL 20 .A ? ? cw GOT + 1i 16 
PTN P1X/CX~ P1Y/CY aP3XR P3Y cNi cN2 CN3 cN4 =-
erR 100 100 100 + • • • • 
PTN X Y R/6 I J P CNR 
LINE 70 70 
LINE 80 120 
LINE 130 130 
LINE 120 80 

Values displayed in blue indicates the starting point. 
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~ Face Machining (POCKET) 

(Descript·ion) 

The graph in which a fixed 

shape contains both a corner radius 

and corner C is to be programmed. 

0
<1> _.-------. • (!OO. !OO) 

(0, Q) 

Bottom 
roughness 
WW(sl 

<Program Example> 

IUNOI 
XX 

~ 
R1 
F2 

I FIG I 
1 

UNIT DEP SRV-Z SRV-R BTK WAL. FIN-Z FIN-R 
POCKET 0 5 + 8 7 0.144 0.206 

- - :&' =t 
TOOL NOM-6 NO. APPR-X APPR-Y TYPE ZFD· DEP-ZWID-R C-SP FR M M 
E-MILL 20.A ? ? CCW G01 4.856 12 14 0.135 
E-MILL 20.A if if Cc:W Go1 T ii i4 0,'1'6'3 
PIN P1XJCXs P1Y/CY• P3X/R• P3Y=-cNr--CN2 CN3sooCN4 ~ ~ 
SOR 0 0 1 00 1 00 R20 ~ R20 £1:2_ 
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lil Face Machining (POKT MT) 

(Description) 

Define external and internal shapes 

as arbitrary and fi.--<ed, respectively. C-100, 100) 

In the shape sequence, define the 

external shape first. 

The external shape is defined using 

the graphic rotating function. 

(-100,0) 

(100, 200) 

( 100, tOOl 

(0.0 
(2) 

(0, -100) (100, -100) 

Roughness W (3) 

<Program Example> 

[iliiQJ UNIT DEP SRV-Z SRV-R BTM WAL FIN-Z FIN;;.R 
XX POKT MT 0 5 • 3 2 0 0 

i]iili] TOOL NOM=~ N07 APPR-X APPR=Y TYPE ZFD DEP-Z WID-R C-SP FR 
R1 E-MILL 20.A ? ? cw G01 5 12 14 0.135 

[ffi] -~ ~R/9 
;. - - a - -~ PTN X y I J p CNR 

(200, 100) 

(200, 0) 

M I! 

1 *CW-SR + • ? 50 50 4 • *Note 
~ ;. 

2 LINE 0 -100 
3 -LINE 100 -100 
4 LINE 200 -0 
~ 

5 • PEP-EN+ + • • • • [llill PTN P1X/CX P1Y/CY P3X/R P3Y CN1 CN2 CN3 CN4 
6 SOR 0 0 100 100 

Note) Depress ~ and I 0 I· 

3-49 



---------------------------~--~ 

lt1 Face i'!achining (POKT VLY) 

(Description) 

In this program, both external 

and internal shapes are defined as 

arbitrary shapes. 

<Program ~~ample> 

lilliQJ UNIT 
XX POKT -VLY -

Bottom roughness 
\lV'il (5) 

DEP SRV-Z SRV-R 
0 5 • 

000, 140) 

D 
(200. 100) 

(60. 100) (140, 100) 

67.5° 

(100'. 60) 

C(200. 20) 
A B ~ 

(100. O) (180, O) 

BTM ·WAL FIN-Z FIN~R 

5 6 0.42 0.294 
a -

ISNO! TOOL NOM-91 NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP FR M M 
R1 E-MILL 20.A ? ? cw G01 4.58 12 14 0.135 

-~ ~ 'f Cw - - 12. 14. Q.'i5"& F2 E-MILL 20.A G01 
lUQI x-= ~ 

R/9 
.. -J - - - ~ PTN .Y I p CNR 

*.:D CW-SH • • 100 100 100 4 • ~ 

2 LINE 100 0 - 180 0 3 LINE 
4 Cw""" 200 20 20 -5 LINE 200 100 
6 - T • PEP-EN • .... • • • "(]) LINE 100 . 60 15. 75' 
a - ? ? 22.5 LINE 
~ 

140 
s 

67.5 9 LINE 100 ' 
10 - --. ? 112.5 LINE 
~ 106 140 157.5 11 LINE 

12 - -. -. 22.5 LINE - 65 = 67.5 13 LINE 100 
14 
~ ? -? 112.5 *(NOTE) LINE - ,;. ;. 

Note 1) Circled numbers represent the starting point. 
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~ Face Machining (SLOT) 

(Description) 

An arbitrary shape line-line 

<Program Example> Bottom roughness \1\l\7 (5) 

~ lilliQ] UNIT DEP SRV-Z SLOT-WID BTM WAL FIN-Z FIN-R 
XX SLOT 0 5 25 4 5 0.6 0.42 

[SNQl TOOL NOM-~ NO~ APPR-x-APPR-Y=TYPE*zFD DEP-Z WID-R C-SP FR M M 
R1 E-MILL 20.A ? ? cw G01 4.4 + 14 0. 135. 
F2 E-HILL zo.I '! ~ Cw. GOf - .. i4 Q.32 ~ + [lliJ -= aR/8 a - - - -PTN X y I J p CNR 
1 LINE 0 0 - 0 100 2 LINE 
3 LINE 50 6'0 
4 

= LINE 100 100 
5 LINE 100 -0 -

··-

J-51 



-----------------------------~~~ 

ftl Manual Program Hode 
z 

Dwell(Ssec.) 
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f11. Manual Program Mode (herical cutting) 

(Description) 

Pitch 25 

Arc 360° 

UlliQl UNIT. TOOL NOM-¢ NO. 
XX MANU E-MILL 20.A 

PRO 

~ Gl G2 DATAl DATA2 DATA3 DATA4 
l ...Q_ ~ ~ .IO. ~ 
2 .1. .A -lllll. .l-.lO.ll. kli J:Hl!lQ 
3 ..l.. ,A-J.Q.Q. .,l-J.Q.Q l,.-J.Z!l. l5!l 
4 ...l. .ll.l.Q.. J.Q_ kllll2 l,:i.Q 
5 ...Q_ XlOO YlOO ~ - -

·DATA5 

J.Q_ 
J,Q. 
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Etl Manual Program :lode (tool d:Vameter compensation) 
(Description) 

®iQl 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

G41 COMPENSATE LEFT 

G42 COMPENSATE RIGHT 

Gl G2 DATAl DATA2 DATA3 

...Q.. ..2.i J,Q. lCl. l,Q; 

..l... 41 L-.2l2.· 
..l... J:.lQ, 
..2... ,l;-100. I-25 -= 
...1. X-150. =-
.1.. .21. Y-50. =-
.J... ,l-.lQ., 

.J... x-so. J,Q.. --
.l.. ,lQ.. .xQ, I-20 • ,..-
..1. ..2.Q. ,J;-150. 

..l. ,l-100. 
_]_ ,¥.-2£2. 

.1.. X-100. -.1.. .2.1 ~- ~-
..l_ ,X.2.Q.. 

..2.Q. ~ lil: zo. 
~ 

DATA4 

. DQQ 

J-25. --

J-l:l,. -

11 
9 10 

8 

DATA5 

, 
' 

DATA6 s 
1000 

15 16 

2 

3 

1-!/"S. 

M3 

NOTE: A block without the move command, if any, will cause compensation 

co be cancelled. 
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3.2 Unit No. Search Procedures 

MAKE PRE-
PARATIONS 

'"'" "'"/ isEARcai 
\ 

' 

SELECT MENU 

~u~~-~ 

INPUT UNIT 
NUMBER 

END 

Ready to prepare program 

Depress (MENU SELECT( key to display the following 

menu and depress the (SEARCW menu key. 

Depress 

Depress luNIT NO. SEARCH! menu key. 

Depress 

Enter the unit No. to be searched, using ten 

keys. Then, depress the liNPUTI key. 
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3.3 Program End Search Procedures 

MAKE PRE
PARATIONS 

SELECT MENU 

\sEARCH\ 

INPUT 

END 

Ready to prepare program 

Depress the /MENU SELECT! key to display the 

following menu. 
~-~ 

Depress the !sEARCH! menu key. 

SEARCH I PROGRAM 

u 
Depress 

LINE 
INSET-

I 
UNIT ! E.RASE ! 
liOVE ! 

·Depress the \LAST SEARCH! menu key, 

UNIT' NO.I. 
SEAI!Cll 

Depress 

Depress the \ INPUT I key. 
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3.4 Unit Name Search Procedures 

MAKE PRE
PARATIONS 

SELECT MENU 

(SEARCH( 

SELECT MENU 

TiJNrTl 
~ 

SELECT 

Ready to prepare program. 

Depress the IMENU SELECT! key to display the 

following menu. 

Depress the rls~EAR--c~CH"'\ key. 

{) 
Depress 

Select the unit name from the following menu and 

depress that key. 

On"SET I END GROUP 
CHECK 

DRILLING RCH caoa RG1I BC11 REAH!NC TAPPtNC BORING" SK-caoRE C(o)L caoR-tAP 

u -g A lilf IT }g[ B. TI 

lili'TI"Iiil~l 
T1 Sl T2 S2 

t.UfE en. LtHE 1\Ct LIH£ f.F" LtHE OU1 t.tHE IH HMF RCT· lr.RMf' t.FT CHKF OUT C!U1F IH 

flf )J 9" ~ [9 A y D- B 
FACE HIL rap S<EI' POCK£1" PCKT HT PCKT VL't SLO< 

~[LL l·O 

nu .... n~ ~ '-Jf-J 'sURFACE 
11 Lrt5 E:J 

ROTETEt ROTET'£2 ROTETEJ ROTETE41 PARALL.I I PAR.ALf..ll PARALL.J! ?ARALL,4! SH!FT(I/2) 
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/ NOL."!At-1 ) Notmr.-z I RUt:Eo-s 1 I SHtFT(2/2) 

END 

NOTE 1 : The menu I GROUP CHECK I is invalid here. 

NOTE 2: Menus associated with options are· valid whether or not 

options are employed. 
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3.5 Tool Name Search Procedures 

MAKE PRE
PARATION 

SELECT MENU 

!sEARCH! 

SELECT MENU 

TToOLT 
~ 

SELECT MENU 

CJ 

END 

NOTE 1: 

Ready to prepare program. 

Depress the IMENU SELECTj key to display the 

following menu. 
Depress the ,..js __ E_AR_CHf-::; menu key. 

SEARCH I 'ROCRAH 

0 
Depress 

LlliE 
Ill SET 

! UNIT ! ERASE I 
j MOVE : ~ 

OETAD.ED 
INFORM l 

' 

Depress the jTOOL SEARCH! menu key. 

! LAST i 
t'R.OGRAM i SEARCR ! 

Depress 

SHAPE ! 

COPY I 

Select the tool name from the following menu and 

depress the key. 

jNo TOOLj menu is invalid here. 

NOTE 2: For a tapping tool, the METRIC, UNFY, PIPE, etc. 

must be specified. 
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3.6 Procedure for lnsert:ing (Erasir.g) one line: 

YES 

MAKE PRE
PARATIONS 

SELECT PICTURE, 

\PROGRAM\ 

NO 

SELECT MENU 

lw~:a~~-~ 

SELECT MENU 

!PROGRAM\ 

CHANGE 

PUSITlO~ 

Put the PROGRAM switch (with a key) in the 

ENABLE position, then depress the \RESET\ key. 

Depress the\ DISPLAY SELECT\ key to display the 

menu. shown below. Then, depress the !PROGRAM\ 

(menu. key). 

co~~t.'u~D- GRAPHIC PROGRAM !OOL ·rom. TOOL 
PAR I 

Fll.E ""TA LAYOUT 

Is a program to be corrected displayed on 
the picture? 

DLAG~OS. 

! ''""' ,a., unr '"· PROGIWt D&TULED '.lPC MSR PROCRAH 

[ sr:,\!(C!! SE.\R~H INFORM. FlLE 

Input a workpiece number to be corrected. 

llORX !':0, U!flT ~0. PROO!WI DETAILED IJPC HSR Pft.OCRAM 

:iE'ARCH SEARCH INFORM. FILE 

+ 

Depress the\MENU SELECT\key. 
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aOVE CURSOR 

CFUU~GE aENU COLUMN 

SELECT MENU 

ILINE INSERT! 

SELECT aENU 

PREPARE PROGRAM 

END 

Depress the CURSOR key and move the cursor 

to the line to be inserted (erased). 

Depress theiMENU SELEC~key. 

SIWlCH ·PROG!Wf LINE UNIT ERASE ETAILED 
INSERT MOVE tNFORM. 

( "' ) 

Depress theiiNPUTikey. 

Prepare the program to. be inserted. 

(This is not related to erasing.) 

SI!AI'E 
COPY 

Note) Insertion in a unit is impossible. 
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3.7 Procedure for Moving a Unit 

YES 

MAKE PRE
PARATIONS 

SELECT PICTURE 

)PROGRAM) 

SELECT MENU, 

SELECT MENU 

IPROGRAMI 

CHANGE MENU 
COLUMN 

NS!TIO.'I 

W"OPJC NO. 

SURCH 

\JORK SO. 

StARCK 

Put the PROGRAM sYitch (Yith a key) in the 

ENABLE position, then depress the .IRESETI key. 

Depress theiDISPLAY SELECT) key to display 

the menu shoYn belaY. Then, depress the 

)PROGRAM) (menu key} 

c~&.·m GRAPHIC Pt«lGIWt TOOL TOOL TOOL PAR 

P'ILE DATA LAYOUT 

Has the program to be corrected been dis

played on the screen? 

UNIT NO. PROCtwt DETAILED WPC liSR 

SEARCH INFOitH •. 

Input a workpiece number to be corrected. 

Ulft'r NO. PltOGIWt IDETAlL!O \J?C MSlt 

SEARCH i , ........ 

Depress the\MENU SELECT)key. 
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SELECT MENU 

lL'NIT MOVEl 

INPUT 
L'NIT NUMBER 

~EA.RCH PROGRAM . L!NE UNIT DETAILED 
... - INSERT """' 

ERASE 
L'IFORH.. 

Input the unit number to be moved. 
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3.8 Procedure for Copying a Shape 

MAKE PREPARATION 

\ SELECT MENU / jsHAPE copyj 

I 
i 

INPUT 
UNIT NUMBER. 

END 

While a program is being prepared, the cursor has 

entered in PTN at the head ofiFIGiin point, line or 

face machining. Thu~, the system is waiting for an 

input. Or with the cursor placed at G1 at the head of 

I SNO I in the manual program unit, the system is waiting. 

for an input. 

Depress the jMENU SELECTj key and display the menu column 

below. Then, de?ress the jSHAPE COFTI. 

SEARCH PROGRAM I LINE 
I 

E!!ASE ID£TAIL£ll 
I 

UNIT 
INSERT MOVE 1NFORJ1. I 

Input a unit number in which a shape to be 

copied is available. 
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3.9 Procedure fer Copying a Unit 

r MAKE PREPARATION 

\ SELECT MENU I UNIT COPY! 

r INPUT WORK NUMBER 

r .INPUT UNIT NUMBER 

r END 

I 

Although a program is being prepared, the screen 

is ready for input of a new unit. 

Push thelMENU SELECTlkey to call the following 

menu columns. Then, push lUNIT COPY!. 

Input a work number of the program which has the 

unit to be copied. 

Input a unit number for the unit to be· copied. 
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3. 10 Procedure for Changing a Wo.rk Number 

SELECT I PROGRAM I 
SCREEN 

SELECT MENU 
!PROGRAM FILE! 

SELECT MENU 
!RENUMBER I 

CLEAR OLD WORK 
NUl!BER AND L.WUT 
NEW WORK NUMBER 

ENU 

Push theiDISPLAY SELECTikey to display the menu 

shown below. Then, push theiPROGPJlj. 

Push Q for old work number and push jiNPUTj for new 

work number. 

Example: Changing the work number 99 into 100 

After inverting the. menu by pushing 

IRENUMBERimenu key, push~'~'~' 
[l],[QJ,[QJ and IINPUTI 
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./ 

_, 

3~11 Procedure for Erasing Programs (all programs) 

( 

MAKE PRE
PARATIONS 

SELECT PICTURE 

!PROGRAM! 

SELECT MENU, 

!PROGRAM FILE! 

SELECT MENU 

!PROGRAM ERASE! 

SELECT MENU 

IALL ERASE! 

POSITIO!f 

t~ORK SO. 

SEARCH 

J 
~ 

[INPUT WORK NUMBER I 

( [ INPUT l) 

END 

Throw the PROGRAM switch (with a key) to 

the ENABLE position. Then, depress the 

!RESEll key. 

Depress thejDISPLAY SELECT!key to display 

the menu shown below. Then, depress the 

!PROGRAM! (menu key) • 

CO>tW<D I GRAPHIC 

Ul'fl't NO. PROGIWt 

SEARCH 

PROGRAM IOOL 

FlU: 

To erase all programs 

TOOL 

DATA 

TOOL 
LAYOUT 

DETAILED 

L'fFOIU'I. 

\lPC HSlt 

Input a workpiece number to be erased. 

Merely depress the!INPUU key (to erase 

all programs). 
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3.12 Procedure for Using the C:lT Interface 

MAKE PRE-
PARATIONS 

\SELECT MENU I 
!PROGRAM! 

\ SELEC'::: MENU 

iPROGRh'1 FILE I 

' 

SELECT MENU 

I GMT I/O I 

\ SEL~CT !MENU I 

\SEL~CT !MENU I 

Connect the cable between the cassette deck and the 

NC unit. Switch on the cassette deck. 

Load a cassette tape. 

cepress the !DISPLAY SELECT! key and display the 

menu shmm below, then depress the IPROGRANI 

(menu key). 

l.DAD 
orr~c 

1.1 LOAD I 
CNT+NC 

z.TSAVEr 
~ 

puts cassette tape information in the 
HC unit. 

saves NC information on the cassette 
tape. 

3. checks that the NC information: is the 
:::~~~~same as the cassette tape information. 

4. puts all the program information only 
=~-"'"-"'"-'-' on the cassette tape in the HC unit. 

' TOOt. ' \.101\K 

OFFSET I OFFSET 

Select either IPROGRh'!l ITDUL DATAL !TOOL FILE!, IPARL 

!TOOL OFFSET! or! t-IORK OFFSETJ. Depress the menu key and 

the cursor will move. These are unnecessary in the 

case of !PROGRAM ALL LOADI 
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INPUT 

SELECT MENU 

I sTART! 

END 

(1) PROGRAM (16 sets) 

Input a work number and depress the 

IINPUTl key. 

(2) TOOL DATA (4 sets) 

Input a drum number and depress the 

I INPUT I key. * See note below. 

(3) TOOL FILE, PAR, TOOL OFFSET and WORK OFFSET 

. ( 1 set: each). Depress [Dand I INPUT I. 

(4) This is unnecessary in the case ofiPROGRAM 

ALL LOADI. 

During the operation, menu key jSTAR1j is 

displayed inver sed without going out. 
At the same time when the program has ended, the 

I STARTj menu key dieplayed as inverted will go· out. 

NOTE In the case of a drum changer, input a drum 

number. 

3-69 



-----------------------------~~~ 

YES 

-3. 1 3 Group Check 

Depress this menu to check a shape in basic coordinates while preparing 

a program. 

MAKE PREPARATIONS 

SELECT PICTURE 

/PROGRAM/ 

SELECT MENU 

'

WORK NO. 
. SEARCH 

INPUT WORK NUMBER 

SELECT MENU 

I PROGRAM 

MOVE CURSOR 

SELECT PICTURE 

/ GROUP CHEcK! 

Throw the PROGRAM switch (with a key) to the ENABLE 
position. And depress the IRESETI key. 

Depres~ the DISPLAY SELECT 
below. Then, depress the P 

key and display the menu 
(menu key). 

Has the program to be checked been displayed on the 
picture? 

Depress menu key /WORK NO. SEARCH/ . 

Input a workpiece number to· be checked. 

+ Depress the CURSOR key and move the cursor to the 
machining unit position at which the following menu 
is available. 

Depress menu key /GROUP CHECID 

:iAHUAL ontER 
PROCRAH 
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SELE:CT HENU 

I CHECK START 

SELECT MENU 

SELECT MENU 

I NEXT GROUP I 

SELECT PICTURE 

!CHECK E:ND I 

END 

I 
I 

Depress menu key CHECK START 

! 
:.:iiE<.:K ~~F.:cr CHECK ~11.\P~: !IHSI'LAY CO\IRO CIIEC!\ 

START GROUP STEI' Y.RASI'. HOllY. un·tin fn'l[) 

Shapes from the hed of the program to the subsequent 
basic coordinates are displayed on the picture. 

t:iiECK ~EXT 

START GNOUP 
CHECK 
STEP 

1> 
( 1 ) 

I 
SHAPE lll I SPI.AY 
ERAS}: I ~!till£ ,. 
(2) 

,f. 
(3) 

COORD 
OffSET 

~ 
(4) 

CHECK 
C.'ID 

( 1) \CHECK STEP\ Every time when this key is depressed, 
a shape is displayed in steps. 

(2) ,.I"'SHAP""'"'"'E.-.E"'RA=s,.Er-1 Depressing this key will erase the 
shape being displayed. 

(3) Depressing this key will permit select-
ing a plane displayed. (See "Graphic 

:;==:::=::::::;==Display" in· Operating Manual.) 
(4) I COORD OFFSET! Depressing this key will permit chang in:> 

a· display viewpoint. (See "Graphic 
Display" in Operating Manual.) 

Depress menu key !NEXT GRO~ 

I CHECK ~~<T I CHECK I 
I SHAPE OISPI.AY COORD CHECK 

START CROUP STEP ERASE ~lODE 01-'F'SET . END 

I 
I 

1' 
Shapes from the next basic coordinates to those after 
next are displayed on the picture. Every time when 
this menu key is ciepressed, shapes ca~ be checked one 
after another in basic coordinates. 
The system will not operate unless the following basic 
coordinates are available. 

Depress menu'key \CHECK ENDI 

CHECK SE.'cr CHECK 
'""E I,"''"" COORD CIIECK 

START GROUP STEP ERASE ~lODE Of't'SET END 

Then, the display will return to the status before 

!GROUP CHECK! on the program picture is depressed. 
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3.14 Unit Check 

(i) Checking a Unit + JCHECKJ 

The JCHEQ©· menu key is located at the end of the POINT, LINE and FACE 

SHAPE input menu array. Depressing the lCHECKJ key 

entering each shape will change the program picture over to the CHECK 

picture. ·And the shape will be drawn on the X, Y picture. (In the 

case of point machining, it is necessary to depress the JcHECKJand then 

the ©HEcKJ too. 

(Example) 

IFIGI PTN z X y ANl AN2 Tl T2 F M N p Q 

1 CIR -20 0 0 0 + 50 + +- 6 + + + 

"'*• WK. PROGRAM NO. 1 ifW*· 

!'OINT-r-LIN<-~SQUAR>.- ,...cutn_,.:ciRCLE -~I.RC -.-··,''l!ORD...,-----,..------j 

+ + .,.. + + + + + -+- + + + + ~ SHAPE CHECK + ....,.. -r- + ..... ....,.. ... -to + + + 
. + + + _,_ ·+ + + + + + + END 

I g~NT~NUEI will canse the display to draw a spot machining shape as 

illustrated below. 

? 
Depress the !CHECK! • 
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r.J:33:846 _____________________ - ----xl 

: ©©©©© ©©©©© ~:: 
I © © ©©©©© .I 

I © © ©©©©© i 
i © © ©©©©© I 
I ©©©©© ©©©©© 1 
I I 

I©©©©© i 
I I 
I © I 
I © © I 
I © © © I 
I I 

I © © © © I 
I I 

l © © © i 
1 -48.846 © © 
1 -126.923 © x 
L: 

0 
I 

1,, I 
-" "j 

65.383 
25. 
-5. 

In the automatic mode, depress !CHECKj and the scale will be auto

matically set so that the graph defined in the program will.appear to 

the full size of the picture. 

(ii) 

FHECK END! will cause a return to the original picture. 

Checking a Unit + !sECTION CHECK! 

!sECTION CHECK! displays the development of tools for point machining. 

Only in the automatic mode and for XZ coordinates. Depress the ©HECK!, 

last key of point machining menu, and menu ~HECK! and @ECTION CHECK! 

will be displayed. Then depress !SECTION CHECK! key and the same menu 

as jcHECKj will be· displayed.' 

Depress !CHECK CONTINUE! so that spot machining unit tools will develop 

by turns on the picture. 
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X i 
I 
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I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I z I I 

I I 
L ___ - - ----------- --- -- -----_I 

HNO. 9999 

UNO. 1 BORE sz 
HOLE-¢ HOLE-DEP 

SPOT 10. 

DRILL 24. 45.794 

E-MILL 24. so. 
E-MILL 44. 20. 

BORING 30. so. 
BORING 50. 20. 

C_HF-M 5. 

CHF-M 5. 

Colors change from process (tool) to process (tool). 

Depress [cHECK STEP[ and the display appears for each tool. 
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3.15 Background Programming 

Background programming means the preparation or edition of another 

program when machining is being executed according to a program. To 

avoid adverse effect on the program executing the machining, the 

following limitations must be observed: 

i) A background program to be prepared should not be the program 

·currently executing the ~rachining. It should be either the 

580 
block s 

lowest program belonging to the program memory(No.te 1) or an entire

ly new program (Note 2). 

Example: 

Program memory 

WNO. 1 

WNO. 2 

WNO. 3 

W~0 
~ - -

Vacant 
area 

Background programming impossible 
(green) 

--Background programming possible 
(blue) 

Area allowing background programming 

ii) The capacity in which background programming is possible is equi

valent to that of the V<j-Cant area of the program memory.(See the figure 

above.) For ~~ample,if the vacant area of the RAM is tO blocks, 

the capacity of background programming will be also tO blocks. 

Note 1) The program memory means memory area to hold programs in the NC, 

2) A program whose work No. is blue on the program management 

display allows background programming. 

If ,.ark No. is green, that program can not be prepared as 

background program. 
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iii) lihen using a bubble memory, the bubble memory and program memory 

''ill automatically exchange (transfer) programs between them in 

the course of machining if sub-programs for the main program 

currently engaged in machining are located in the bubble memory. 

In this while, the status of the program.memory is so unstable 

that background programming is inhibited. That is, background 

programming is inhibited by the alarm which is given immediately 

when programs are exchanged (transfered) between the bubble 

memory and program memory during background programming. 

(Before transfer) 

Program memeory 

SUB PRO l·INO. 5 
~ Being machined 

(background 
programming 
inhibited) 

I WNO. 

I WNO. 

I \<flO. 

Vacant area 

1 l 

zl 

31 

I\ Background 
programming 
inhibited 

I\ Background 
programming 
possible 

(During transfer) 

Program memory 

SUB 5 
Being machined 

PRO WNO. 

I WNO. 1 ll ' 

r,·,o~d I WNO. zl programmJ.ng 
inhibited 

I WNO. 31 Next 
machining 

I<Y t 
Transfer 

~~-No: -s-: 
L.-------.J -------------

Vacant area 

Bubble memory 

I WNO. 5 I 

Bubble memory 

I WNO. 5 I 
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Supplement 

1. In case the size of the entire machining programs does not exceed 580 

blocks, no programs will be transferred between the bubble and program 

memories, if machining is started after transferring all the machining 

programs to the program memory. In this case, background programming 

is not inhibited at all because the memories are stable. 

2. In case the size of the entire machining programs exceeds 580 blocks, 

as many machining programs as possible should be transferred to the program 

memo:i:y by WOBK NO .SERCH before starting machining. so that the 

machining time until starting of transfer of machining programs 

between the bubble and program memories may become the longest. In this 

status, background. programming will be possible so long as. no programs 

are exchanged between the bubble memory and program memory. 

Example: Sub Sub 

~~in / /n 
WN0.1 / WN0.10 Lt:J Program memory 

[/fo o-o-o-

~~ n I Bubble memory 

~~ 
I 

0 

------o------o------0-----o_j 

In this case, no program is transferred between the bubble memory and 

RAM until the WNO. 200 sub-program is called. 

If MOl (optional stop) prepared with the M code unit is provided in 

front of the sub-program unit used 

transferred from the bubble 
for calling a sub-program to be 

ground programming will not 

stop is effective. 

memory before starting machining, 

be inhibited abruptly because the 
back

optional 

After optional stop, machine operation or programming may begin. 

lfuen machine starts operating, continue programming by one of 
the following process. 
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a) Continue programming but under a different program number. 

When completed, under a third program number, copy the 

previous 2 programs. 

b) Under a different program number, copy the program data 

and continue programming until completed. 

OPTIONAL STOP 

8 OPTIONAL STOP 
\moxx 

WNOXX 

A 

COPY 

' 

8 
' 

t=J 
WNOXO 

OPTIONAL STOP 

OPTIONAL STOP 

WNOX .o. 

A B 

A 

COPY 
COPY 

UNIFICATION 

B 

A B 

i 
' ' ·' 

c 

3. Programs in the bubble memory cannot be displayed for the 

purpose of preparing a background programming. 

4. Systems with bubble memory cannot perform shape check of a 

program during background programming. 
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4. 

-· 

MAZATROL M - 2 COLLECTION OF PROGRAM EXAMPLES 

In the text, the following should be taken for engagements: 

(1) c==J represents an operating key. (a push button on the control panel) 

IINPUTI , for example, signifies that the lrNPuTI key be depressed. 

(2) r===[ represents a menu. The term, menu, means the nine selectors 

displayed in the lower part of the picture. 

!PROGRAM!, for example, signifies that the yellow 0 displayed under the 
IPROGa&~l be depressed out of the menu selectors displayed 

in the lower part of the picture. 

(3) The term, message, means a question displayed in the lower part of 

the picture. 

L 
Message 

I MATERIAL <MENU>? 

CAST DUCTILE CARBON ALLOY STAINLES 
ALMINIUM COPPER OTHER IRN CAST STEEL STEEL STEEL ALLOY 

IRN 

\, 
MENU 

(4) The term, cursor, means an oblong frame flashing on the picture. 

The position at which the cursor is placed is the point at which 

data are to be set. 
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In the present NC system, it is necessary to register applicable tools 

(tools in hand) before preparing a program. 

The tools to be registered are four types, i.e.,E-MILL, F-MILL, CHAMF cutters 

and BALL ENDMILL. 
Registering tools beforehand is called "TOOL FILE" 

In this example, therefore, file tools first of all after switching on 

the machine. 

(1) How to switch on: 

Depress the lJLJ in the upper left of the control panel. 

Next, validify the program rewriting key-switch. (If it remains 

invalid, no program can be erased or~ewritten.) 

(2) TOOL. FILE: ... 

To file tools, change the display over to the_TOOL FILE picture. 

DISPLAY 
SELECT [TOOL FILE\ 

Thus, the TOOL FILE picture has appeared. 

cause the cursor to appear at ~ • 

Depressing the l]j will 

Entering data will sequentially 

move. the cursor to ~he right. 

Carry out operations in accordance with the program sheet given on 

the next page. 

Operation ~ thru 0 will cause the picture to display: 

"F-MILL lOOA • CBD 4 6 • " 

Likewise, operations @ thru @ will cause the picture to 

display: 

"F-MILL lOOB + CBD 0.8 6 • " 

Subsequently, set data from No. 3 and on similarly. 
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TOOL FILE Picture upon Completion 

!i-lo. TOOL NOM-¢ MIN-\'1 MAT DEPTH NO. ANG No. TOOL NOH-\'1 MIN-\'1 MAT DEPTH NO. ANG 

~~ 1 CD F-MILL 0 lOOA + Q)cso @4 0)6 
@cso @o.s@ 6 

+ 
+ 

17 

18 . - 2 @ F-MILL G) lOOB + 
I 3©J E-MILL@ 28A + QJ HSS 22 2 + 19 

~ 4([9 CHF-M 25 ~ 17 HSS • 2 0 45 20 

]·-

5 

6 

. 1 

' 12 

r13 

1
.~4 

"5 

I /,6 
' 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

NOTE: (NO.) is not actually displayed in the picture. This number 

represents a program sheet number. That is, if the cursor is 
positioned there, carry out the operation corresponding to that 

number and data will be displayed. 
' 

The same applies to any piccure subsequently displayed. 

NOTE: Because the tool file contains very imp a rtan t da t?- on programming .1nU 

tool layout, automatic determinants for the program must be newly set 

ond tool layout must IH• nt•w!.y executt!tl if :my d,,tn rcgi!-it<~n·d on this 

picttlt"C is C)lnn~~tJ. 
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NO. 

1 

2 

2' 

3 

4 

5 

6 

7 

7' 

8 

--- ·-···--

PROGRAM MESSAGE 

WlllCH TYPE OF TOOL <MENU>? 

NOHINAL DIMIETER 1 

TOOL ID CODE <CODE> ? 

TOOl. HATER I AI. <MENU> 1 

NAX. DEPTII OF CUT ? 

NU~ffiER OF TEETH 1 

WIIICII TYPE OF TOOL <HENU> ? 

NOHINAL DIMIETER ? 

TOOL ID CODE <CODE> 1 

TOOL HATERIAI. 'MENU>? 

-- - ·- ------- -------- -

OPERATION MEANING OF OPERATION 

IFACEMILL I Select a tool name. 

[!] . [Q] • [Q] • I INPUT I Enter a nominal diameter. 

. 

@ Enter a suffix (to identify tools with I 
an idantical diameter). (Select menu) 

I 

rCARBIDE 1 Enter a material of the tool 
(Select menu) I 

I 
I 

GJ, IINPUTI 
Enter a maxi1num Z-axial cutting 
allowance. I 

l G]. jmPuTI Enter the nu111ber of teeth. 

IFACEMILL I See l. 

. 
[i].[QJ,[QJ. I INPU1"1 . See 2. 

I 

li See 2 1
• 

I CARll IDE I Enter a material of the tool. 

-------·- ------ --····-------------- - -- -- ·-- I 

\ \' 

~ 

~ 
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ln 

NO. 

9 

JO 

11 

12 

12 1 

13 

14 

15 

PROGRAM HESSAGE 

MAX. DEPTH OF CUT ? 

NffiffiER OF TEETH ? 

1-IHICII TYPE OF TOOL <MENU> ? 

NOMINAL DIAMETER ? 

-
TOOL ID CODE <MENU> ? 

TOOL MATERIAL qiENU> ? 

= do. = 
. 

lniiCH TYPE OF TOOL <MENU> ? 

(NOHINAI. DIA~IETER omitted) 

HINIHUH DIAMETER ? 

'· 

OPERATION HEANI~G OF OPERATION 

[],[!]' !INPUT! See 4. 

--

[i] ' I INPUT! See 5. 

I 

IENDMILLI 

[II.[]]' [!Niu~ 

ill 

lussl 

~ R 

~ '12] ' I INPUT I 
Enter the minimum diameter of a 
chamfering cutter. 

-~ 
--- --- ···---- ----- - -



~' 
I 

"' 

NO. 

16 

l'ROGRAH HESSAGE 

HAT (material) "'NO (number of teeth) 
omitted) 
CUTTER ANGLE ? 

' 

.. 

OPERATION HEANING OF OPERATION 

Enter a chamfering cutte+ cutting 
[i],[]. !INPUT I edge angle (in degrees) 

. 

I 

J ~ 

~ 
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o Program Examples 

Three program examples shown below are provided. They have their 

respective meanings and become more difficult in the order of No. 1 

thru No. 3. 

No. 1: Basic Shape 

o With machining classified by pattern, all necessary tools are 

determined by selecting a pattern. 

o A face milling path is also determined automatically with TYPE 

and SHAPE. 

o A feed circumferential speed and a feed are automatically 

determined by selecting materials of the work and of the 

cutting edge. 

o Drilling is also facilitated because it is classified by 

pattern. 

No. 2: o For tapping, up to the lower drill is automatically determined. 

o An irregular drilling pattern can be easil·J treated too. 

o The cycle of a drill is also automatically determined accord

ing to a drill hole depth. 

No. 3: o According to the roughness of a face to be machined, rough 

finishing is carried out. Both depth and width to be cut 

off are automatically determined. 

o Any shape that cannot be represented by a machining pattern 

can be freely added. 

o For one machining plural shape patterns can be entered. 
However. there is no tool path. (Jigs and tools can be 
checked for possible interference.) 

o Up to the lower hole to be bored (BOR-B) is automatically 
determined. 

o Chamfering can be carried out easily too. 

Examples have been selected so that the above-mentioned features can be 

easily gathered. 

They are so designed as to be programmable if you follow the steps in 

th& operation frame of program sheets. 
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If the !INPUT! only is specified in the operation frame, the same will 

result also from depressing I~~ 
o If a wrong numeral key has been depressed (without the !INPUT! depressed 

yet), depress the !cLEAR! and re-enter a correct value. 

o If a wrong menu key (][):) has been depressed, or if a wrong numerical 

value has been 

key), return 

entered (with the IINPUTI depressed after the numeral 

the cursor by I ~ I and operate anew. 

To erase an inputted numerical value, depress c:J and !CLEAR I. 
o The portion underlined in the picture is the position where a numerical 

value is to be inputted or a menu key is to be selected. 
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z 

"" 
"" 

WORK NO. 2 

Blank shape 
4 5 

(Assumed 
starting point) 

+ 

9 0 

5-M8 TAP 

zero point 

---_:_---
Blank shape 

-+-----·--- -- __ 17 _____ _ / 
. _ ___.e.l ----,1 .. 

0 "" 

j[> 

I 

4-19 

MACHINING PROCEDURE 

(1) MILL FRONT FACE 

I 

I 

( 2) E.i'ID 11ILL ON THE SIDE 

(3) TAP M8 



------------~---"---~ 

WORK NO. 2 

I UNO I MAT INITIAL-Z MULTI MULTI PITCH-X PITCH-Y . 
MODE 

0 CBN STL 10 Q) OFF + + + 
I UNO I UNIT X y 0 z 4 

1 liPC-1 -100 -200 0 -350 0 

I UNO I UNIT DEPIH SRV-Z SRV-R BTM WAL FIN-Z FIN-R 

2 F-MILL 0 5 + 1 + 0 + 
I SNO I TOOL NOM-¢ NO. APRCH-X APRCH-Y TYPE: ZFD DEP-Z WID-R C-SP FR M M 

R1 F-..'!ILL 100A ? ? Y BI-DIR + 5 70 24 1 .35 8 
~ PlX/CX P1Y/CY P3X/R P3Y CNl CN2 CN3 CN4 - --

@9! @.Q. G) Q. @~ + + • + + 
~ UNIT DEPTH SRV-Z SRV-R RGH CHMF FIN-Z FIN-R 

C1)3@LINO~~ @~ ®1 @ l + _Q_ 0 

ISNOI TOOL NOM-QJ NO.APRCH-XAPRCH-Y TYPE ZFDDEP-Z WID-R C-SP FR 
R,l,_@E-MILL@ 20A @ J.. ? QJJCW@Goo@l26 + @.!! 0.12 
~ P1X/CX P1Y/CY ~3X/R P3Y CN1 CN2 CN3 CN4 

M M 
@~ 

ClR 0 0 75 + + + + + 
I ~UNIT NOM- MAJOR-¢ PITCH TAP-DEP CHMF CHP 

TAP @ MB @a @)1.25 @)~ @l @'Q 
I SNO I TOOL NOM-¢ NO. ROLE-¢ H.OLE""iJEP PRE~DIA PRE-DEP RGH DEPTH. C-SP FR M M 

1. CTR-DR 20 10 + + + + + 20 0.2 
2. DRILL &.9 6.9 @33.25 + +@PCKl T3.45 22 U,lJ86!i 

. ----
3 . TAP MS 8 26 + + + Pl. 25 !_ 125 a_ 

I FIG I PTN z X y ANl AN2 Tl T2 F M :l p Q R 

1@ SQR @Q @-45@) -45@ Q.@ 2..Q.@ 90 QJ ~@ Q@ l@l_@.Q.@.l@Q 
I UNO I UNIT CONTI. NUMBER 

5 END 0 0 
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N 

NO. 

l 

2 

3 

4 

5 

6 

6' 

( 

PROGRAN HESSAGE 

liiliQJ'\, 
0 

lsNol 4th line ( Rl ) are 

omitted. See WORK NO. l. 

PATTERN OF FIGURE <HENU> ? 

CIRCLE CENTER X ? 

' 

CIRCLE CENTER Y ? 

CIRCLE RADIUS R 

POINT CUTTING PATTERN <MENU> ? 

MACHINING UNIT <MENU> ? 

NACIIINING UNIT <NENU> ? 

··-

\ \ \. ( 

OPERATION MEANING OF OPERATION 

--·-·-

'CIRCLE' 
Enter a macldning shape. (circle J.n the 
example) 

l( coordinate value of machining shape [TI. I INPUT I center 

Y coord:j.nate value of machining shape (TI. llt!Pu-il center 

Enter a radius. (In the example, the 0.0. I INPUT I radius is 75. This is, however, a 
finished size. Therefore, enter 80, 
with cutting allowance of 5 mm in UNO 
3 taken into account.) 

~ D 
End of a machining shape definition 

I LINE I 
MACH-ING 

Select a machining unit. 

ILINCbT I Select one of LINE/MACH-ING units. 
(line out machining in the example) ~ 



,. 
I 
'" 
"' 

NO. 

7 

8 

9 

10 

11 

12 

13 

13' 

14 

PROGRAH HESSAGE OPERATION 

DIST: WPC-Z = 0 TO FIN. SURFACE 1 0. [I]. [!NM] 

Z AXIS STOCK REHOVAL 1 [2].1I]. I INPUT I 

X/Y AXIS STOCK REHOVAL 1 0. I INPUT I 

SURFACE ROUGHNESS <HENU> 1 rn 
' 

FINISH ALLOWANCE-Z 1 I !NPUTI 
FINISH ALLO\lANCE-R 1 I INPU'fl 

WIIICil TYPE OF TOOL <HENU> 1 I INPUT I or I ENDHILL I 

t!OHINAL DIAHETER [2].0. I INPUT I 

TOOL FILE CODE <HENU> 1 E[ 

APF ROACH POINT X, AUTO+<NENU> 1 I ~~~0 I ~INP}IT] (Deprus )INPUt} 
"'bun the 

APPROACH POINT Y, A~TO+<HEltU> ? cunor co~~M:a onto 
APfROACH l'OlNT-Y.) 

------- ·-·- -- -- -

The 8th line g~C is omitted. See (j) - ® 

HEANING OF OPERATION 

Distance between prog;ram zero point 
and bottom to be machined (depth) 
(In the example, the thickness is 25 nun. 
Since the side is cut off, however, 
take an allowance of 1 mm.) 

Z axial cutting allowance 

Radial cutting allowance 

Hachined face roughness. 

Determine rough and/or finish wachining 

Tool name (questioned in the menu 
though automatically determined) 

Tool diameter (nominal diameter) 

Set a suffix 
. 

Determine an approach point 
(automatically determined) 

------ ~ 
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NO. PROGRAH HESSAGE OPERATION MEANING OF OPERATION 

15 CUTTING DIRECTION <MENU> ? I cw CUTI Cutting method (In the example, 
go on machining in the CW direction) 

16 FEEDRATE-Z, < HENU >OR <DATA>? ~ Z-axis drection feedrate selection 
0 

I ~M~o I Z-axial cutting stroke per cycle 
17 DEPT» OF CUT, AUTO+<MENU>1 (automatically determined) 

.. 

Circumferential speed (automatically CUTTING SPEED, AUTO+<HENU> 1 illQ 18 determined) (Feedrate is also l'EEDRATE, AUTO+<HENU> ? 0 automatically determined.) 

"" .!, 
w 

' 

19 H CODE ? ~ FLOOD ·I I INPUT I COOLANT , 

(Depress the I INPUT I when 
the cursor comes to th~ 
second H code.) 

. 

20 HACIIINING UNIT <NENU> 1 POINT 
MACH-ING 

20' HACHINING UNIT <MENU> ? [[[ 
21 TAP TYPE <NENU> ? METRIC Tap nominal diameter 

THRD(M) (Select a metric thread.) 

21' NOHINAL DIANETER 1 [I]. I INPUT I Tap diameter ~ 
The 8th line ~iic is omit ted. See (i) _- @ . 



.,. 
I 

N 
~-

NO. 

22 

23 

24 

25 

25' 

26 

27 

PROGRAM MESSAGE OpERATION 

(ACTUAL DIA. OF TAP 7) <I INPUT I) 

(PITCH ?) <I INPUT I> 

(TAPPING DEPTH ?) [1].0. I INPUT I 

CIIANFER WIDTH ? [2], I UH'UT I 

CHIP VAC. CLEANER <Y:" l, N; 0> 1 0·1 INPUT I 
' 

jsNol 1 ~ 3 are omitted. With the 

]]ki cursor positioned at C-SP, 
depress IHSS AUTO! for any of . 
CTR-DR, DRILL or TAP. 

POINT CUTTING PATTERN <MENU> ? I SQUARE I 

Z VALUE OF WORK SURFACE ? 0• [iNPUT] 

FIG f.\ R\ The 8th line is omitted. See ~ - 0. 
CJRC: 

HEANING OF OPERATION 

Tap· outside" diameter (automatically 
determined, with (20)and (20') 
selected) 

Tap thread pitch (automatically 
determined) 
(Enter in case of a fine thread.) 

Screw depth (work thickness 
f5 ~ t piercing allowance 1 mm) 

Chamfering at the mouth of tap 

Note 1: 
· (A) Tap bottom hole drill depth is 

automatically determined deeper. 
(B) Prilling cycle, high-speed deep hole 

· drilling cycle and deep hole 
drilling cycle are determined 
automatically according to a 
drill hole depth.' 

Enter a point-machining shape. 
(Select SQUARE.) 

Coordinates between program zero point 
with Z = () and face which a point is to 
be machined (in the example, Z = O, 
because the program zero point surfa~ 
is flush with the machined point face.) 

~ 

~ 
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NO. 

28 

1--· 

29 

30 

31 

32 

.J3 

34 

35 

36 

PROGRAH HESSAGE OPERATION 

STARTING POINT X 1 0·0·0· I INPUT I 

STARTING POINT Y ? Q.0.0. I INPUT I 

ANG OF START LIN FROH X AXIS 1 G. I INPUT I 

ANG BETWEEN TilE TWO LINES 1 0.0. I INPUT' 

' 

PITCH/LENGTH OF PATTERN ANl 1 [D.G. I INPUT I 

PITCil/J.ENGTII OF PATTERN AN2 1 . GJ.G. I INPUT I 

Tl & T2+<!PITCil: 0, LINE !.ENG. ;1> ? 0· I INPUT I 

NUHBER OF HOLES IN LINE ANl ? [D. I INPUT I 

NUHBER OF HOLES IN LINE AN2 ? ~. I INPUT I 
-

( f ( ( 

HEANING OF OPERA'l'ION 

X coordinate value of square starting 
point (first bole) 

Y coordinate value of square starting 
point (first bole) 

Angle formed between first point array 
of square and X axis (in degrees) (In 
the example, 81 = 0, because they are 
in parallel.) 

Angle formed between first and last 
arrays (in degrees) (In the example, 
82 = 90.) (See illustration below.) 

(Example) 

~8, X 

Point pitch in first array 
(45 in the example) 

Point pitch in the second (last) array 
(45 in the example) 

0 with Tl and T2 in (31) and (32) 
specified in pitch 
1 with Tl and T2 in (31) and (32) 
specified in length 

Number of holes on the first array 
(2 in the example) 

Number of holes on the 2nd (last) array 
(3 in the example) ~ 

--



NO. PROGRAH HESSAGE OPERATION HEANING OF OPERATION 

0 with four holes at corners 

0.1 INPUT I machined (0 in the 
37 mJI'f 4 CNR. EX SPT <Y:l, NtO> ? 1 with no hole at the example) 

corner machined 
-

0 with the first hole 

OHIT SPT HACHINING <Y:l, N:O> ?. GJ.I INPUT I machined (1 in the 
38 1 with the first hole example) 

not machined 

POINT CUTTING PATTERN <HENU> ? ~ D 

Return point level selection 
RETURN POSITION <INIT:O, R: 1>? 0 ,jiNPUT I 0 :R point (paramete•: BS2) return 

39 1; Initial point l'eturn 

... 
,!, 
"' 

I uNo I is omitted, .. 
5 

·------·····-

' 
I 

·-

~ 

I 
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WORK NO. 3 
2 iil13 Drill holes pierced --

Q--4--~------r-----A 

@ 

Blank shape 

4 0 

8 0 

9 0 

Blank shape I> - 5 0 

.~·- ' ;~ 
./v 

.. 
I I "-' 

L--f----· I ~I 1-----r{-- J 

t ! I 'I 

I i I II 
I ! I 

I 

.I • 3 3. 5 
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I 
I 
I 
I 
! 

I 

© 

Program 
zero 
point 

" 

.,. 
v Z=O 

0 

; e-.1 

I 

-

MACHINING PROCEDURE 

( 1 ) MllL FRONT FACE 
(2) MllL END ON THE SIDE 
(3) DRILL ¢13 HOLES 
(4) BORIN!i ¢.13.5 
(5) ENDMllL ¢55· 
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WORK NO. 3 

MULTI 
iUNQl MAT INITIAL-Z MODE MULTI PITCH-X PITCH-Y 
~ CBN STL 10 OFF + + + 
I UNO I UNIT X- y Q z 4 

l WPC-1 -100 -200 0 -300 0 
I UNO I UNIT DEPTHSRV-Z- SRV-R BTM WAL FIN-Z FIN-R 

2 F-MILL 0 4 + 1 + 0 + 
1 sNo I TOOL NOM-,.~ No. APRCH-x APRCH-Y TYPE zFo DEP.,;z wrn-R c-sP FR M M 

R1 F-MILL 1 OOA ? ? X BI-DIR + 4 70 24 1 • 35 8 
I FIG I P1X-GX --PlY/CY -P3X/R -P3Y CN1 CN2 CN3 CN4- ---

SQR -45 .::§d_ ~ 65 RO RO RO RO 
I UNO I UNIT DEPTH SRV-Z SRV-R RGH CHMF FIN-Z FIN-R 

3 LIN-OUT 21 21 5 4 + 0.6 0.6 
I SNO I TOOL NOM-~NO. APRCH-X APRCH-Y TYPE ZFD DEP-Z WID-R C-SP FR M M 

0.448 8 
o::TI9 8 

Rl E-MILL 30A ? ? CW G01 20 .4 + 16 
F2 E-MILL 30A 'f 'f CW G01 + + 18 

I FIG I PTN X y R/0 I J p· CNR 
~1 Q)LINE @-40 (3) 0 

2 @LINE (/)-40 ® 'f @ 90 

3@cw ©4o©I..@6o O).Q. 
4 LINE 40 ? 90 
5 cw -40 ? 60 
6 LINE ::L;Q Q -

I UNO I iiNIT DIA DEPTH CHMF 

0 Q DOWN 

4 DRILL . 13 21 1 

I SNO I TOOL NOM-0 HOLE-0 HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH 
1 CTR-DR 20 15 + + + + + 
2 DRILL 13 13 21 + +· DRILL T21 

I FIG I PTN z X y AN1 AN2 Tl T2 F M N 
1 PT · Q -25 40 + + + .. .. + + 
2 PT 0 25 -40 + + + .. + + + 
~ UNIT -DIA- DEPTH CHMF WAL !loil· 

5@ BORETllij} 33.5@ 20 @.Q. @l 

C-SP FR M M 
20 0.2 8 
25 0.153 8 

p 
0 
0 

----
Q R 
0 0 
oo 

I SNO I TOOL NOM-0 HOLE-0 HOLE-DEP PRE-DIA· PRE-DEP RGH DEPTH C-SP FR M M 
1 CTR-DR 20 10 + + + + + 20 0.2 8 
2 DRILL 27.5 27.5 21 + + DRILL T27.5 25 0.252 8 
3 BOR BAR 33.5 33.5 21 + 0 2 T3 'f4 0.144 8 ----

1 FIG I PTN z X y AN1 AN2 Tl T2 F M N p Q R 
1 PT ooo·+ + + +++ +ooo 

I uNo I UNIT DIA- DEPTH cHMF BTM PRE-DIA - caill-

i
ciRc MIL @ ~ @ 2._ @ !_ @ !_ @ 33 .5 @ !_ 
TOOL NOM-0 HOLE-0 HOLE DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR M M 

E-MILL@lQA@5S @s @33.5 +@1@T16.8@Jl.0.282@~ 
cHMF @30A@999 @o @ss @s +@c1 @21 ..Q.:1. @~ 

3 CHMF 30A 55 5 33.5 999 + C1. 27 0.3 8 
I FIG I PTN z -X y ANl AN2 Tl T2 F M N p Q--R -

1 IT 000 ••••.•• +OOQ 

(UNO I UNIT CONTI. NUMBER 
7 END 0 0 
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\ I 

NO. 

1 

2 

3 

4 

5 

6 

I \ I ( ( \ 

PROGRAN HESSAGE 

iuNol ~!uNO I (up to 6th line) 

0 3 are omitted. 

See l~ork Nos. 1 and 2 

FINISH ALLWANCE-Z ? 
FINISH ALLOI~ANCE-R ? 

E-HILJ. is omitted below. 

' 

PATTERN OF FWURE <HENU> ? 

POINT CUTTING PATTERN <HENU> ? 

COORDINATE X OF FIGURE ? 

COORDINATE Y OF FIGURE ? 

PATTERN OF FIGURE <HENU> ? 

I ' ' ' ·, ( ( I, I \ \ ', I ·. 

OPERATION HEANING OF OPERATION 

!INPUT I 
I INPUT I 

• I ARBITRY I Hachining shape --
" (arbitry in the example) 

8 Select a shape. (The first, however, 
represents the starting point.) 

t:J,EJ,G. jiNPUT I X coordinate value of starting point 
(point @ in the figure) 

0· I INPUT I Y coordinate value of starting point 

00 
Subsequently, no entry is required. 
Therefore, depress the Iii and shift to 
the lower line. 

I LINE I Shapes @ from @ 
the example) 

(straight liRe in 

~ 
.. 



" I 
w 
0 

NO. 

7 

8 

9 

10 

11 

12 

13 

14 

-

PROGRAM HESSAGE 

COORDINATE X OF FIGURE 1 

----------

COORDINATE Y OF FIGURE ? 

ANGLE FRON X AXIS ? 

INTERSEC. PT LINE-CTR <HENU> ? 

PATn~RN OF FIGURE <MENU> ? 

COORDINATE X OF FIGURE ? 

COORDINATE-Y OF FIGURE? 

RADIUS R ? 

-

Ol'j;:RATION BEANING OF OPERATION 

[].GJ,@J. I INPUT I X coordinate value of point ® 

EI 
Y coordinate value of point @ cill may 
by entered unless this value is 
displayed on the picture.) 

[D.0. I INPUT I Angle formed between straight Une 
@ ·• @ and X axis. (in degree) 

-· 

~~ Skip the cursor over I and J: 

8 
Set a modifier. (The modifier should be 
specified if there are a certain number 
of crossings.) 

00 Move the curso): downward. 

CW ARC 
Shape ® -+ @ 

IQI (CW arc in the example) 

GJ.0. I INPUT I X coordinate value of @ 

EI Y coordinate value of @ 

0·0·1 INPUT I Radius of arc @ + @ ~ 
···--

l 



~ 
I 

w 

NO. 

15 

16 

17 

18 

18' 

18" 

19 

PROGRAH HESSAGE 

CIRC. INTERPOLATION CENTER X ? 

CIRC. INTERPOLATION CENTER Y ? 

INTERSEC. PT LINE/ CTRqlENU>? 

Likewise, proceed to I FIG I "' I FIG I 
4 6 

l UNO I "' I UNO I 
4 2 are omitted. 

HACHINING UNIT <~lENU> ? 

~IACIIINING UNIT <HENU> ? 

HACIIINING UNIT <tffiNU> ? 

HOLE DIMffiTER ? 

-

( I I ( 

OPERATION MEANING OF OPERATION 

0· I INPUT I X coordinate value of arc center 

0.1 INPUT I Y coordinate value of arc center 

8 Set a modifier 

[jJ 
Move the cursor downward. 
(Subsequently, set @+@+@ 
in that order.) 

(Before [UNO! after completion 

of I FiG I> 4 ls:~E I 

,, POINT I Machining unit. 
MACH-ING 

I BORING 
- l!o!J I Enter point machining unit 

I BOR.;NG I Enter classification in boring unit 

GJ. 0.[].0. I INPUT I Boring hole diameter [{] 



,. 
I ...., 

N 

NO. 

20 

21 

22 

23 

23 1 

24 

25 

PROGRAH MESSAGE OPERATION 

HOLE DEPT!! ? [~],0' I INPUT I 

CIIMIFER IHDTH ? 0• l INPUT l 

HALL ROUGHNESSU <NENU> ? ill 
CTR-DR, DRILL and BORBAR following 
jSNOI are omitted 

1 

Hith the cursor positioned at C-SP, lnss AUTO I for CTR-DR and 
DRILL and jcARBIDE AUTO!' for BOR BAR 

LINE jFIGj PTN is omitted 
1 PT 

MACHINING UNIT <MENU> ? POINT 
MACH-ING 

HACIIINING UNIT <MENU> ? CIRC-IHL 
GD 

llOLE DIA~IETER ? 0·0· I INPUT l 

HOLE DEPTH ? [I]. 'INPUT I 

MEANING OF OPERATION 

Boring hole depth. 

Stroke of chamfering at the-mouth 
(without chamfering in the example) 

Roughness of boring finish face. 

Enter a machining unit 
' 

POINT ~IACH- ING unit 

M~chining hole diameter 

Machining hole depth ~ 
-
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w 
w 

NO. 

26 

27 

28 

29 

30 

31 

31' 

32 

33 

34 

\ \ ( ( 

PROGRAM NESSAGE 

CIIAHFER IHDTII ? 

BOTTON ROUG!illESS <NENU> ? 

PREPARED HOLE DIAHETER ? 

CIIANFER WIDTH ? 

-
HIIICU TYPE OF TOOL <NENU> ? 

NOHINAL DIAHTER ? 

TOOL FILE CODE <HENU> ? 

HOLE DlAHETER ? 

HOLE DEPTH · ? 

PREPARED HOLE DIAHETER ? 

----

', ( 

OPERATION MEANING OF OPERATION 

GJ, I INPUT I Stroke of chamfering at the mouth. 

ill Bottom finish face roughness. 

[2].[2].[].0. jiNPUTI Bottom hole diamter. 

GJ, I INPUT I ·Stroke of chamfering at the mouth of 
bottom hole. 

Tool name I INPUT I ' (or IEUDMILL I ) (automatically determined) 

[2].0. I INPUT I Tool nominal diameter 

EI ' Suffix 

I INPUT I Circle machining hole diameter 
(automatically determined) 

Circle machining hole depth I INPUT I (automatically determined) 

I INPUT I Bottom hole diameter 
(automatically determined) ~ 

----



.. , 
I 

w .,. 

NO. 

35 

36 

37 

3B 

39 

40 

40' 

41 

42 

PROGRAN HESSAGE 

BOTTON ROUGHNESS <HENU> ? 

DEPTH OF CUT, AUTO+<NENU> ? 

CUTTING SPEED, AUTO+<NENU> 1 
FEEDRATE, AUTO+<MENU> ? 

H CODE ? 

' 

lvlliCII TYPE OF TOOL <MENU> ? 

NOHINAL DIANETER ? 

TOOL FILE CODE <MENU> ? 

TOOl. PERINETER INTERFERENCE ? 

DIST; FRON Z=O TO CUT SURFACE 1 

OPERATION 

I INPUT I 

I INPUT I 

]];] 0 

~ 6~~~NT I· I INPUT I 

--'-

I INPUT I I CHAMF il (or CUTTER 

rn .rn. I INPUT I 

w 

I INPUT I 

)INPUT) 

MEANING OF OPERATION 

Circle machining bottom roughness 
(automatically determined) 

Axial cutting stroke per cycle 
(automatically determined) 

Circumferential speed (automatically 
determined) (Feed is also automatically 
determined at a time.) 

Auxiliary function (M code) 

J 
Tool name 

I ) 
(automatically determined). 

Tool nominal diameter 

. 

I 
' I Suffix(without suffix in the example). 

Interference diameter 
(interference of chamfering cutter) 
(not expecially entered) 

Chamfering depth(automatically determin-
ed) ~ 

-- -

~ 



"' I w 
"' "' 

NO. 

43 

44 

45 

46 

47 

PROGRAM HESSAGE 

PREPARED IIOLE DIAHETER ? 

PREPARlW IIOLE llEPTII ? 

CHAHFER WIDTH ? 

CUTTING SPEED, AUTO+<HENU> ? 
(FEEDRATE, AUTO+<HENU> ? ) 

' 

H COllE ? 

I UNO I 
Subsequently up to 

7 are omitted. 

I. ( 

OPERATION HEATING OF OPERATION 

' I INPUT I Uole diameter at chamfered portion 
(automatically determined) 

I INPUT I Hachining depth at chamfered portion 
(automatically determined) 
(~55 in the example) 

I INPUT I Chamfering stroke of bottom hole 
(automatically determined) 

]]_Q Circumferential speed 
(automatically determined) 0 

I FWOD :I I INPUT I M code(auxiliary function) 
COOLANT • 

~- ----

~ 
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5. NISCELLANEOUS FUNCTION (M FUNCTION) 
@Option 

H 
CODE FORMAT HQCjH-12fH-1SjH-22jH25QjH-lSJjH-25SPjV-7.5f~=i~~SIV-15NfV-20jVQC 

00 I Program stop 

01 I Optional program stop 

02 I End of program (EIA/ISO) 

03 I Spindle CH start 

04 Spi.ndle CCH start 

OS I Spindle stop 

06 I Tool change (EIA/ISO) 

07 I Oil mist ON 

08 Flood coolant ON 

-()9-- r Oil ~ist/Flood coolant/ Air 
blasJ:/Chip removal/Oil hole 

Q_ 

0 

Q_ 

Q_ 
0 

0 

0 

0 

0 0 0 0 

0 0 0 0 

0 1----- 0 0 0 

0 0 0 0 
"""-

0 0 0 0 .. 

0 0 0 0 

0 0 0 0 --·-- --··· 
0 0 0 0 

0 0 0 0 

0 0 0 0 0 

--~ I ~ ~---r---0 0 0 _Q__ 0 

0 0 ···--· -- --~----~--

0 0 0 0 0 0 

~ L~l= 0 0 0 0 __ 0 0 
I 

0 0 0 0 0 0 0 

0 0 0 0 0 0 .. 

0 0 0 .0 0 o lo 
0 0 0 0 0 

0 -1--~----.•. 

~"''"'''""ill' ooo>M "" . I I I I H 13--10 Tool clamp @ @ @ @ 0 @ © 
----- -- . . I 

11 Tool unclamp @. © © @ 0 @ @ 

12 

o I o I o 0 IO 0 0 0 0 0 0 0 

. •..•........ ····--·····-···----- ----·---·---·---r---- -··-----1-----·----·---··-·----·----··-·-•-·-t-----
13 

------1---1 1--1--1 

----~::~ -:;~;:::: :::-::-~-)~:-,:E·----- E-t-. --1==+---~----==j f 1----1-.. --E-1: -EI--, 
-·--! 1---+----·----·----·-----

11 
___ J 1-j---j--1--1-1 1--1---·--····-·-····· 

18 

I 19 npind1_e oriented stop I~ 0_ t2 I 0 ... t· ___ o -~ 0 I 0 I 0 j-;~-~-
20 I Special head clamp 

~~ ~pecw nead unclamp ~~~~~---~-: I I I · ~~ I ~-

I 
'· 

-~ 



Ln 
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N 

H 
COllE 

Error dt 

FORHAT 

© Option 

HQCIIH2IIH5IU-22J1125Q JIHS.r JII-25SP 1 v-7. s1 ~=ig~s 1 v-J5N 1 v-20 1 vqc 

0 0 0 0 0 0 0 . Q __ LQ_ 
'teet ON t -~~ 0 ~0 t:=l 0 -~~Error Jet~ctuOFF- -- . ;_ 0 ;- -; - -~- ~ - -~- I 0 I 0 -~-O_, __ g_j _ __Q_I 1 

25 Drum shifter retract 0 @ 
--·---- ·-------------·-----~-- -~ ---·------~ --- ---·---1---- ------

Orum - 0 @ 
----1 --·- ---· -1----1---1---· i I - I I I I 

28 I Drum unload 

29 ~ 30-- l~eset and rewind f'IA/ISO) 1-------l I ------1 I 1---- 1 1 1 
o I_ o o 0 ~ 0 0 0 ==±==1 __ ()_1=1=1 

31 Caneel interlock 
~-r-----

0 --~~- H31 cancel , _ _ - ----- l=t I I I 
34 -----. 
35 I Tool breakage search Ol 0 

36 

37 

Spindle low gear -------- ~-----+'-----1 
Spindle range "Lm;" 

0 0 0 I o I W 0 1 o I 0 1° 1---2--l-.1---
-~--~__Q_I----~ I I f-------1 

0 0 0 
Spindle range "Low middle"(Only 

1~ Spindle range "Hiddle/J.m<'' I 
Spindle range "High middle" 

3Q Spindle range "High" 
11----1-.:__ 

40 I Spindle neutral 

41 

42 Index table CCI~ 
--- - .. - ... ------------~-

43 Index table conmland 3 
----· 

44 Index table command 1 

45 Index table co~nand 2 

- ·-· 

OIO 

0 

0 

,__Q__j _ _Q_,__Q_)-..Q__)-Q 
o I o 

0 ---·· 

@ @ @ @ 

@ @ @ @ 

@ @ @ @ 

0 0 0 0 0 --t--1 

---· 

------>·--· 

@ @ @ @ @ 

@ @ @ @ 

~--l---1 @ @ @ @ -~ 

I 
( 
I 
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@Option 

C~DE FORMAT HQC H-12 H-15 H-22 H25Q 11-15.1 H-25SP V-7 .5 ~=i~~S V-15V V-20 VQC 

46 
----1----------------1--- ·-·- --1--- -----1---1 

47 
----- ----- ------- --------+--- ---1--l----l------i 

48 Cancel M49 (EIA/ISO) 0 
------- --------------1-------- - - ------1------

lt9 Override cancel (EIA/ISO) 0 
---- -- ----1--------l----1---1----l----1--1 

50 Air blast start 0 0 0 0 0 0 0 0 0 0 0 0 
----- -- . -- -- -· I--

51 Coolant through spindle ON © © © © @ @ @ © © © © © 
1----+---- ---'-------'--------1-=---l-----"'---='--i-='--l--+--'-----j-- - ·-- --

52 Tap coolant © © © © © © © © © © © © 

53 Air hole cool/adaptor © © © © ©- «)! © © © «?) © © 

54 Chip air blow/Workpiece 
cleaning 0 0 0 0 0 0 

1----1 - -------i!---1-------i -----1--! 
55 ------ -
56 

57 
---- ·- -- ---- --l----

58 Tool life monitoring function 0 0 0 0 0 0 0 0 0 0 0 0 
----l----------~-------~--+----l----1--+----l---+----l---- --- ---

59 Program end ready 0 0 

60 0 

61 Pallet load 0 0 0 0 0 0 0 
-1----1--- ------+---+--+---+-------1---. ·--·-

62 Pallet unload 0 0 0 0 0 0 0 
--1----- - -·---- --- ---- --1---1--

63 

64 Pallet door close 0 0 © © © © © 
------- --·--------· ·---- 1---- . I___:__ -----

65 Pallet door open 0 0 © © © © © 
--1------ ·-·- ---l----l---1----

66 Pallet fork extend 0 0 0 0 
--+---·--------- - ·--- - ·--- -- ----

67 
1---1---- -- -- ----- ---------1---

68 Pallet clamp 0 0 0 0 0 0 0 0 0 0 0 © 
-- --------- --1----::---1---l--:::-+--::-1------::--l----~ 

69 Pallet unclamp 0 0 0 0 0 0 0 0 0 0 0 © 
·----- - ··-

/ k 

-~ 



@Option 

HQCI11-i2IH-lSIH-22ji!25Qjll-l5JjH-25SPjV-7.5j~=ig~siV-lSNIV-20IVQC 

@ @ @ 
----· --1---

@ @ @ @ 0 © 

@ @ @ @ 0 © -----
© @ @ @ @ 

'----- ·--·-

--
@ 

I 
@ © © @ 

@ © © © @ 
!----E © @ @ @ ,_ -----

@ @ © @ @ @ @ @ @ 
·--· .. ··-· ·-·-- ·-··-·· ---·- ··----·-·· ··-----1--- - -
@ © @ ~ @ 

--
@ ··-· "'' __ ,___:._ 

@ @ @ @ @ 

------1---l~@-u---~ @ I . >~1-1----l--l-·-"·" ~~~--·~-.. I © ~-1---1- © -1 1--
- ---------· 1--t © ~--~ © I I 

----- 1-----l---1-1-@ -+---1 f ! 1--1~--
@ 

1---1-1-1-----1--1---l·- I 
1
. tJ----- =tj-=t 

____ -_-__ -_-_-_-_--_-______ , I I +~@~~--·~-4 -!--- --- --.- ··---- - - ---I 

~~-~--~-~~-----LJII---1 © © I I ·--·-

--I- --l-1--

@ 

86 Pallet No,l6 selection @ 

87 Special head tool clarno 

88 Special head tool clamp 
. 1---l-1-1-1--0 +-+·--~----1---t-----1'----+--+----1 

~ I++-~-~ 1--~ ---
-1----

-~~-~~-0 I 0 

--~------t-----1-·------·-·-· 

89 Special head tool unclamp 

90 Mirror image cancel 0 

91 Mirror image X ON 0 
-------------------- ·----. ---------

92 Hirror image Y ON 0 

93 ------1----

0 ±§1--0 0 0 0 --
0 0 0 0 

----- -
0 0 0 0 
--·--!--

~ 
94 

! 



V> 
I 

V> 

H 
com: 

95 
- --···--

96 
----··- ---
.97 --------
98 

-----
99 ----- -. 

100 
--· 
101 

I 

FORHAT HQC 

-------- ------------- -·-·- ------
-------· ----------

1---------
Call sub-program (EIA/ISO) 0 

---------- -· ... - ,., --- --------------- ---- --
End of sub-program (EIA/ISO) 0 -----· ----------
For index externally attached 

For index externally attached 
- -------

I ( 

H-12 H-15 H-22 

0 0 0 
--- '---- -· 

0 0 0 

- --· 

----L_ -----

( 
J 

@Option 

1125Q H-15J H-25SP V-7.5 V-lOTS V-15N V-20 VQC V-lON 

' 

-- --- --1--- ----~ 

' - - -· ---- .-, 

- --
0 0 0 0 0 0 0 ~----

_!2__ 0 0 0 0 0 0 0 
------

@ 
- - ---

@ 
-------

~ 



------------------------~~ 

List of M-code 
l/9 

CODE FUNCTION I DESCRIPTION 
I 

MOO I Program stop After executing the block for which MOO has been 

I commanded, the code stops the automatic opera-
tion. All modal information will be stored. 

I 

MOl Optional program After executing the block for which MOl has been 
stop commanded, the code stops the automatic opera-

tion, provided, however, that the optional stop 
switch on the control. panel is ON. Like MOO, 
all modal informatio~ is stored. 

I 
MOZ End of program I This code causes the EIA/ISO program to stop 

(EIA/ISO) running while resetting the NC unit. 

M03 Spindle CW start 

J:; 
~ This command causes. 

~~ the spindle to turn 

-~~; in the direction 

"~p!J, I~ 
illustrated. 

~ 
I 

V-Type H-Type 

M04- Spindle CCW start I This command causes 

~T'5 
the spindle to turn 
in the direction 

..,._ illustrated . 

4 ~ 

U~J . 
I ~ ./ 
I 

V-Type H-Type 
I 

' 
M05 I Spindle stop This command causes the spindle to stop turning. 

' 
M06 I 

' 

Tool change This code causes the EIA/ISO program to return 
I (EIA/ISO) to a specified magazine the tool attached to 

the spindle after replaceing it with the tool 
loaded onto the auxiliary by Txx beforehand. 

M07 I Oil mise ON This command causes a cutting fluid mist to be ' ! discharged. 
' j 

5-6 
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2/9 

CODE FUNCTION DESCRIPTION 

MOB Coolant Flood ON This command causes liquid cutting fluid to be 
discharged. 

M09 Oil mist/Flood Turning OFF oil mist, flood coolant, work air 
coolant/Air blast/ blast, oil hole adapter, tapping coolant, chip 
Chip removal/Oil removal operations by commands M07, MOS, M50 
hole adapter/Tap- and M51, M52, M53 and M54. 
ping coolant OFF 

MlO Tool clamp This command causes the spindle to clamp a tool. 

Mll Tool unclamp This command causes the spindle to unclamp 
a tool. 

M12 

M13 

Ml4 

Ml5 Magazine cover The magazine cover closes. 
CLOSE -

M16 Magazine cover The magazine cover ope~s .. 
OPEN (Tool change possible condition) 

Ml7 

M18 

M19 Spindle oriented This command causes the spindle to stop in a place. 
stop This command is used when it is necessary during 

the ATC operation to cause the position of the tool 
key way to coincide with that of the key at the end 
of the spindle. Do not give a spindle orient com-
mand with the gear in neutral position. Be sure to 

I 
·do it with the gear in low, middle or high position. 

M20 -· Special head clamp It is used in the special head change cycle, 
not used normally. 

M21 Special head M20 clamps special head. M21 unclamps special 
unclamp head. 

5-7 
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1/q 

CODE I FUNCTION I DESCRIPTION 

M22 I I I 

' 
' ' 

M23 Error detect 
I 

The corner will be machined sharp by the command of M23 I 
I 

ON I Tool stops in a moment. 
' ! This input of M24 or turning of the power. 

I : ' 
I l Cancel M23. M24 has already been selected when power M24 
i 

Error detect 

' OFF is turned on, the corner will be machined in a round 
! manner by this command. The spindle does not stop at 
i the corner. 
' ' 
' I 

M25 
I 

Drum shifter 

I 
Give this command after confirming ~hat the shift pin 

retract has retracted, and the drum shifter will retract. 
i This command is used only when the shifter has stopped 
! operation due to troubles during the drum change 
' cycle. This is not used normally. ' 

M26 I I 
I I 

I I 
M27 Drum load I This command is used in the drum change cycle, not 

I ' used usually. DRUM LOAD command causes the drum to i I ' I I be transferrered from the stock and mounted on the 
I machine and DRUM UNLOAD command causes the drum to be. 

M28 I Drum unload returned to the stocker from the machine. I 
! 

M29 
I I ' ! i ' 

·-
5-8 
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4/9 

CODE FUNCTION DESCRIPTION 

M30 Reset and rewind This code causes the EIA/ISO program to stop 
(EIA/ISO) running while resetting·the NC unit. At the same 

time, it causes the magnetic tape to be re•·IOund 
in the TAPE OPERATION mode. 

M31 Cancel interlock It is used in a drum changer cycle with a user 
macro. This command cancels ordinary +OVERTRAVEL 
signal of Z axis. It is not used usually. 

M32 M31 cancel It cancels M31. 

M33 

M34 I 
M35 Tool breakage To give the tool breakage search command to the 

search command NC unit. (unusable for the EIA/ISO programs) 

·--· M36 Spindle range This command causes the spindle to turn in a low 
"Low" speed range. 

M37 Spindle range This command causes the spindle to turn in a low 
"Low" speed range. 

Spindle range This command causes the spindle to turn in a low 
"Low middle" middle speed range. 
(only for H-25Q) 

M38 Spindle range This command causes the spindle to turn in a 
''Middle/Low" middle and low speed range. 

Spindle range This command causes the spindle to turn in a high 
"High middle" middle, speed range. 
(only for H-25Q) 

-· M39 Spindle range This command causes the spindle to turn in a 
"High11 high speed range. 

M40 Spindle neutral I Shifts the· spindle gear to the neutral position. 

M41 

I 
I 

M42 
I 

5-9 
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5/9 

CODE I FUNCTION I DESCRIPTION 

M43 Index table To give a connnand to the e.""<ternally mounted 
connnand 3 index table by this command. (optional function) 

I 
(option) 

M44 Index table To give a command to the externally mounted 
command 1 index table by this command. (optional function) 
(option) 

M45 Index table To give a command to· the externally mounted index 

I 
command 2 table by this command. (optional function) 
(option) 

M46 I 
' 

M47 I 
M48 i Cancel M49 This code causes the·EIA/ISO program to invalidity 

I (EIA/ISO) the OVERRIDE CANCEL function specified by the M49. 

M49 OVerride cancel. This code cancels an OVERRIDE in the EIA/ISO 
(EIA/ISO) program. 

MSO I Air blast start This command causes AIR BLAST to operate and 
air to be discharged. 

MSl Coolant through Commanding the MSl will permit liquid coolant 
spindle/oil hole to be discharged cut of the spindle. 

I coolant start 

! (option) I 

M52 \ Tap coolant This command causes the cutting fluid to be 
! (option) discharged. 
' I ! 

' 
M53 i Air hole cool/ To connnand suction when a chip sucking tool is 

I 
! adaptor ON used. i ·-! I M54 i Chip air blow By this command, the automatic tool shank cleaning 
I 

i I device is switched on. 
It can be cancelled by M09. 

I ·-~ 

I \vorkpiece The workpiece claning unit moves downward to apply 
! cleaning ' coolant and air to the workpiece and then moves ! ! ! 

I I upward. 

5-10 
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6/9 

CODE I FUNCTION DESCRIPTION 

M55 I 
M56 

' 
I 

M57 I 
M58 Spare tool check With the M58 inputted, the machine will make a 

single block stop when a life expired tool is 
specified in the ptorgram. 
(optional function) 

M59 I Program end ready To give the program end ready command to the 
externally CPU. (option) 
This command is used in FMS, not used usually. 

' 
M60 

M61 Pallet load Commanding M61 will make the pallet in the pallet 
stand transported to on the table. Pallet clamp-
ing and unclamping are done automatically. 

' 
M62 Pallet unload Commanding M62 will make the pallet on the table 

transported to on the pallet stand. Pallet 

I clamping and unclamping are done automati~ally. 

M63 I . 
; 

M64 I Pallet door close Closes the pallet door by this command. 
' 

M65 I Pallet door open Opens the pallet door by this command. 
I 

M66 I Pallet fork Extend~ the pallet fork by this command. 
' 
! extend 

M67 I 

M68 Pallet clamp Commanding M68 will make the pallet be clamped. 

M69 Pallet unclamp Commanding M69 will make the pallet be unclamped. 

M70 I 
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CODE FUNCTION DESCRIPTION 

' 
M71 I Pallet No.1 l selection 

(option) 

M72 Pallet No.2 I 
selection ! 
(option) i 

I 

M73 Pallet No.3 I selection 
(option) 

' 
M74 

I 

Pallet No.4 
selection 
(option) 

M75 I Pallet No.5 
\ selection 
1 (option) 
I 

M76 

I 
Pallet No.6 These commands select the pallet number in 
selection the· case of the multiple pallet changer. 
(option) 

I 

M77 Pallet No.7 
selection 
(option) 

M78 Pallet No.8 
selection 

I 
(option:) 

I 

M79 Pallet No.9 
selection 

; (option) 

M80 Pallet No.lO 
I selection ' 

I (option) ! 
MSl Pallet No .ll I ' 

selection 
(option) 

M82 I Pallet No.l2 
I selection 

I (option) 

iJ 
M83 I Pallet No.l3 

selection 
! (option) 

5-12 
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CODE I FUNCTION DESCRIPTION 

M84 Pallet No.l4 1-

selection 
(option) 

M85 Pallet No.lS These commands select the pallet number in 
selection the case of the multiple pallet changer. 
(option) 

M86 Pallet No.l6 
selection 
(option) 1-

i 

M87 Special head It is used in the AUX.HEAD TOOL change cycle, 
tool clamp not used usually. 

M88 Special head It causes the special head to clamp a tool. 
tool clamp 

M89 Special head It causes the special head to unclamp a tool. 
tool unclamp 

M90 Mirror image Cancels the mirror image 
cancel 

M91 Mirror image Causes the mirror image symmetrical with respect 
FRM-X ON to the WPC-X to function for all the units in-

eluding the point machining mode, line machining 
mode, face machining mode and manual program 
mode units. 

M92 Mirror image Causes the mirror image. symmetrical with respect 
FRM-Y ON to the WPC-Y to function for all the units in-

eluding the point machining mode, face machining 
mode apd manual program mode units. 

' 
M93 I 
M94 

M95 I I 
M96 I 
M97 I I 

I 
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CODE FUNCTION I DESCRIPTION 

M98 Sub-program call- This code causes the EIA/ISO program to call 
out (EIA/ISO) a sub-program. 

M99 End of sub- This code causes the EIA/ISO program to return 
program to the main program at the end of a sub-program. 

MlOO For index Cannot be entered together with M44 or M45 
externally simultaneously. 
attached 

MlOl For inde Cannot be entered together with M44 or M45 
externally simul taaeousLy. 
attached 

5-l4E 
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Preparing an CAM M2 + ROTARY' TABLE Program 
(OPTION) 

The use of a rotary table attached to MAZATROL CA.~ M-2 is discribed. 

For a rotary table, command code@] is used. To input the code, ·use the menu 

or input data in the position indicated by the cursor. 

A program will run sequentially. 

!UNO I MAT 
0 FCD 

MIJLTI 
INITIAL-Z MODE MIJLTI PITCH-X PITCH-Y 

so. 

will appear in No. l block. In this case, the initial point input must be 

high enough so the rotary table will not interfere with any jig or workpiece 

even while turning. 

IJJNQ] UNIT 
1 WPC- 0 

X 
-356. 

y 
-254. 

0 
o. 

z 
-382. 

4 
o. 

When inputting WPC, X, Y and Z should be inputted by specifying one point on 

the workpiece to be machined. In the illustration, 0 is inputted on the 4th 

axis. This means that coordinates X, Y and Z are determined, with the 4th 

axis positioned at o•. 0, moreover, is independent of the 4th axis move, 

and should be used to input an inclination of the workpiece on the X-Y plane. 

Al'P. 1 
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An Example of Drawing 

t,<;) 
Depth !Omm ~ 
Cam groove 
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To input a work program on the 4th axis, use the manual program mode unit. 

OiNQJ UNIT . TOOL NOM-<jl NO • 
2 MANU PRO E-MILL 20. 

[]N[J Gl G2 DATA-l DATA-2 DATA-3 DATA-4 DATA-5 DATA-6 s M/B 
1 90 94 M 35 
2 0 z 10. X -so. lOOOM 3 
3 1 z -10. F 50. 
4 4 90. F so. 
5 0 z 10. 
6 4 180. 
7 1 z -10. F 50. 
8 4 270. F 80. 
9 0 z so. 

To machine a cam groove using the 4th axis program. 

-· Input an angle of 90° in No. 4 block and feed F 80 as the 4th axis connnand. 

.. · 

After mo_ying the tool upward in No. 5 block, the 4th axis returns to the 

zero point subject to the command in No. 6 block. 

After this block, add an extra unit or complete the program in use. 

NOTE: Feed F cannot be set on the 4th axis independently of the other three 

axis (X, Y and Z). A worm screw, cam, etc. move on the 4th axis and 
on the X- or Y-axis only at a constant F feed. 

Therefore, only those workpieces which have a constant pitch can be 

machined. 

The 4th axis command cannot be given in an automatic programming unit, 

only in a manual program mode unit. 
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Method of Programming with 4th Axis Rotary Table Used as an Indexing Table. 

Machine table 

The rotary table can also be used as an index once the table and workpiece 

have been installed as illustrated above. In other words, a workpiece can 

be drilled and milled on both top and,bottom surfaces. 

The drawing of a workpiece is given below. 
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~----------------------~--

I 

- 0 

"' 

~ 'b 
"' 

.<.>Ll. ::I I I 
I 

I 

I n 40 

I ''~:A?[ 

' 
f- ' 

~ ~-
.\..I i .,--- I ~ 

-""1515 
.......... '\ c. 

; 

" ... 1/ ""' s s 
' ~ 0 I ' ('I 

c. 

~ J! - ~ ~ 0 0 0 - ::!: "' !1! 
"' "' 
'i ... 

1\ 

"'-._ ---- / 
i'v <::..__._,_ 

' ' lr 1\ 
l.::v l\.y 

' 

1-- I 

I 
.l I I -~ I 

·-·· I ( ~~~0 I I 
140 

APP.S 



----------------------~~ 

Input a common unit in unit number(UNO) 0. Input a higher value in initial point 

Z(INITIAL-Z) so that the rotary table will not interfere when turning. 

OlliiSJ MAT 
0 FCD 

INI'E.IAL-Z 
150. 

MULTI 
MODE MULTI PITCH-X PITCH-Y 

Then, input the basic coordinate system. This is an example in which inputt

ing is star.ted with the 4th axis positioned at o·. 

DiN:[] UNIT 
1 WPC- 0 

X 
-412. 

y 
-250. 

e 
o. 

z 
-350. 

4 
o. 

After that, start the work program. Machining begins with milling the plane 

at o•. In milling, the line from (:-100, 70) to (100,. 70) in the drawing can 

not be done directly. This portion must be machined on the right of the line 

with the end mill. A little deformed shape must be inputted in milling, accor

dingly. 

CiiNilJ UNIT DEPTH SRV-Z SRV-R BTM WAL FIN-Z FIN-R 
2 F-MILL o. 2. + 3 + 0. t 

i]ijQJ TOOL NOM-<jl NO. APRCH-X APRCH-Y TYPE . ZFD DEP-Z WID-R C-SP 
Rl F-MILL 100. A -160. -60. X BI-DI t 2. 70 85 
~PTN PlX/CX P1Y/CY P3X/R P3Y CNl CN2 CN3 CN4 

1 SQR -100. -so. 100. so. 

After completion of this machining, turn the workpiece. To turn it, 

the manual program mode unit is used. 

IUNO I UNIT TOOL NOM_, , NO. 
3 MANU PRO F-MILL 100. A 

I SNO I Gl G2 DATAl DATA 2 DATA 3 DATA~ DATA 5 DATA 6 s M/B 
1 00 90 A -uo. 

IUNO I UNIT X y 0 z 4 
~ WPC- 0 -412. -250. o. -350. 130. 

APP.6 
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The same milling is performed again. After completion of milling, no 

further milling is required. Keeping the 180° plane, as it is, proceed to 

the next machining process. Change tools. Use the end mill and proceed to 

machining on the right of the line. 

IJlliQJ UNIT DEPTH SRV-Z SRV-R BTM I<AL FIN-Z FIN-R 
5 F-MILL o. 2. + 3 • 0. • /]@]TOOL NOM-r;J NO. APRCH-X APRCH-Y TYPE ZFD DEP-Z WID-R C-SP 

R 1 F-MILL 1 00. A -160. -60. X BI-BIR + 2. 70 85 
~PIN PlX/CX PlY/CY P3X/R P3Y CNl CN2 CN3 

1 SQR -100. -80. 100. 50. 

I UNO I UNIT DEPTH SRV-Z SRV-R RGH CHMF FIN-Z FIN-R 
6 LINE RGT o. 2. 10. 3 + o. 0. 

rniQJ TOOL NOM-r;J NO. APRCH-X APRCH-Y TYPE ZFD DEP-Z WI D-R C-SP 

FR 
1.314 

CN4 

FR 
R 1 E-MILL 20. A -111. 60. 

I FIG I PIN 
G01 2. • 15 0.138 

X y R/0 r .J p 
1 LINE -100. 70. 
2 LINE 100. 70. 

--· On the 180• plane, there is another end mill machining process ~hich is 

the pocket machining which makes 

end mill and follow the program. 
I UNO I UNIT DEPTH SRV-Z 

7 POCKET 10. 10. 

a concavity at the center. 

SRV-R 

• 
BTM WAL 

3 3 

Use the same 

FIN-Z 
0. 

FIN-R 
o. 

CNR 

I SNO I TOOL NOM-<jl NO. APRCH-X APRCH-Y 
22.183 

R/0 

TYPE ZFD DEP-Z 
CW G0110. 

WID-R 
12. 

C-SP FR 
R 1· E-MILL 20. A 33.116 

cm:J PTN X Y I 
1 LINE 40. 40. 
2 LINE 60. -40. 
3 LINE -60. -40. 
4 LINE -40. 40. 

J p 
11. 0.063 

CNR 
R 20. 

· R 20. 
R. 20. 
R 20. 

This concludes the process of entirely milling a 180° plane. Now, turn the 

rotary table. According to the draw;tng, however, portions to be machined 

using the end mill are on o•, 90°, 180° and 270° planes. Then, select the 

270• plane which is nearest to the 180• plane. As a matter of course, the 

value of Z will change. (This change is to be measured.) 
I UNO I UNIT TOOL NOM-9 NO. 
~ MANU PRO E-MILL 20. A 
~ Cl C2 DATAl DATA 2 DATA J DATA o DATA' DATA 6 S M/B 

l oo 90 A-270. 
~UNIT X Y 0 2: 4 

t<PC· 0 -412. -250. o. -2,0. 270. 
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The semi-cylindrical shape existing on the 270° plane may be formed by 

machining a square shape with tha end mill ir. the linear- or plane

machining pocket mode. In this example, the semi-cylindical shape is 

input:t:ed in· the pocket. Of various shapes, the square requires a tool 

diamet:er compensat:ion. It is necessary, t:herefore, t:o input: a slight:ly 

larger value. 

~UNIT ll!Fn!· sav-z SRV-R Bn! WAL l'IM-Z Fm-R 
10 POCKET 10. 10. t 3 3 o. o. 

OiiQ) TOOL NOM-~ NO. APRCII·X· APRC!l-Y TYPE ZFD DEP-Z IIID-R C•SF FR 
R 1 E-l!ILL 20. A o. -9. cw G01 10. 12. ll 0.063 

c::ruJ PTN PU/CX P1Y/cY P3r/R PJY CN1 CliZ CN3 C.'l4 
1 SQR -40. -20. 40. 20. 

This concludes machining the 270° plane. Next, using the same end mill, 

move to the o· plane. On this .. plane, linear machining and. pocket milling 

must be performed to follow up t:he previous milling. Input the data involved. 
I UNO I UNIT TOOL NOM-4 NO. 

ll MANU PRO E-M!LL 20. A 
[iliQJ Gl G2 DATAl DATA 2 DATA 3. DATA~ DATA 5 DATA 6 S M/B 

l 90 00 A o. 
[QEQJ UNIT X· 

12 WPC- 0 -412. 
OiijQ] UNIT DEF!H SRV-Z 

13 LINE RGT 0. 2. 
(]iiliJ TOOL NOM-~ NO. APRCH-lt 

R l E-MTLL 20. A · -111. 
I FIG I PIN X y 

1 UNE -100. 70. 
2 UNE 100. 70. 

[llliQJUNrT DEPTI! SRV-Z. 
14 POCKET 10. 10 •. 

I SNO I TOOL NOM-op NO. APRC!l-X 
R 1 E-l!ILL 20. A 33.116 
[lliJ PTN X y 

l LIJIE 40. 40 •. 
2 LINE 60. -40. 
3 UNE -60. -40. 
4 UNE -40. 40. 

y 
-250 •. 

SRV-R 
10. 

APRC!I-Y 
60. 

R/9 

SRV-R 
t 

AP!I.Cl!-Y 
22.183 

R/S 

e 
0. 

lUll! 
3 
TYPE 
t 

Bn! 
3 
TYP& 
cw 

z 
-350. 

CID!l"·' ·· DEP-Z' 
+ o. 

ZFD lli!P-Z WID-R. 
G01 2. t 
r J 

cmn> IEP-Z. 
3 o. 

ZFD IEP-Z WID-R 
G01 10. 12. 
I· J 

4 
o. 
\liD-B. 

a, 
C•SP 

lS 
p 

IITD-a· 
o. 

C-SP 
ll 

p 
ll 
R 
R 
R 

FR 
0.138 

CNR 

FR 
0.063 

CNR 
20. 
20. 
20. 
20. 

Then the o· plane is completely milled, only the go• plane remains. 

Continue t:urning the workpiece. 

I UNO I UNIT TOOL NOM-4 NO. 
15 MANU PRO E-MlLL 20. A 

I SNO I Gl G2 DATAl DATA 2 DATA 3 DATA~ DATA 5 DATA 6 S M/B 

I UNO I 
00 90 A9o. 
UNIT X y e z 4 

16 WPc- o -412. -250. a. -250. 90. 
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IJlliQ) UNIT J:!lPTH SRV-Z SRV-R B!ll l/AL FIN-Z F!N-R 

17 POCKET 10. 10. + 3 3 o. o. 
I Stw I TOOL NOM-$ NO. APRCH-X APRCH-Y TYPE ZFD DEP-Z li!D-R C-SP FR 

R 1 E-M!LL 20. A o. -9. ·.ell GOI 10. 12. ll 0.063 

I FIG I P!N PlX/CX P1Y/CY P3X/R P3Y CNl CN2 CN3 CN4 

1 SQR -40. -20. 40. 20. 

Now, all milling operations have been completed. o• and 180° planes remain 

untapped, so, index the 180" plane ·and perform the tapping operation. 
[]No I UNIT TOOL. NOM-<;l NO. 

17 MANU PRO CTR-DR 20. A 
~ Gl G2 DATA I DATA 2 DATA 3 DATA~ DATA5 DATA6 5 M/B 

I 90 00 A 180. 

~UNIT X Y e z 4 
WPC- o -412. -250. o. -350. CHPI60. UNIT NOM. MAJOR-$ PITCH TAP-DEP Cl!IIF 

AP M 16. 16. 2. 20. o.8 0 _. 
i]ij[] TOOL NOM-$ NO. HOLE·$ HOLE-DEP PRE-DIA PRE-DEP· RGH llllPTH C-SP FR M M 

1 CTR-DR 20. A 16. + + .. 90 + 14 0.2 
2 DRILL 14.2A. 14.2 31. + + DRILL T31. 18 0.179 
3 TAP M 16. A 16. io. •· + FLE P2. 6 2. 

[ffi[j P1ll z X y AN1 AN2 Tl TZ r· M N p Q R 
1 SQR o. -70. -so. o. 90. 140. 100. 0 2 2 0 0 0 

Next, tap the o· plane. Now all the processes have been completed. 
I UNO I UNIT TOOL. NOM-<;l NO. 

I sUb I 
MANU PRO CTR-DR 20. A 
Gl G2 DATA 1 DATA 2 DATA J DATA~ DATA 5 DATA 6 M 5/B 

I 90 00 A a. 
(UNO I UNIT X y e z 4 

20 WPC- 0 -~12. -250. 0. -350. 0. 

Oi!lQJ UNIT NOM. MAJOR-$ PitCH TAP-IEP· Cl!IIF CliP 
21 TAP M 16. 16. 2. 20. o.8 0 (]i!QJ TOOL NOM-$ NO. HOLE-$ HOLE-DEP PRE-DL\ PRE-DEP RGH DEPTH C-SP FR M M 
1 CTR-DR 20. 16. + + + 90 + 14 0.2 
2 DRILL 14.2A . · 14.2 31. t t DRILL T3l. 18 0.179 
3 TAP M 16. A 16. 20. +· + FIX P2. 6 2. ··-·· I FIG I PTN z X y AN1 AN2 T1 T2 F M N p 0 R I SQR 0. -70. -so. o. 90. 140. 100. 0 2 2 0 0 0 

In the present program, the 4th axis is indexed using not the manual program mode 
' unit, but a unit in the basic coordinate system. 
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Example of Cutting a Cylindrical Cam 

To prepare a program to cut the cylindrical cam illustrated. 

Take point 0 as the zero point. 

First of all, prepare a common unit and an WPC unit. 

MULTI 
UNO I MAT 

0 FCD 
L'IITIAL-Z 

50. 
MODE MULTI PITCH-X PIYCH-Y 

i UNO I UNIT 
1 WPC- 0 

X 
-250. 

y 0 z 4 
-253. o. -269. 0. 

Then, use the manual program mode unit to prepare a cutting program. 

I SNO I Gl 
.1 0 
2 
3 
4 
5 
6 0 

IJlliQJ UNIT 
3 END 

G2 DATA 1 
90 

DATA 2 DATA 3 

z 20. 
z -10. 
X -260. 
z 0. 

X 20. 

4-1260. 

CONTI. 
1 

F so; 

NUMBER 
0 

In No. 1 block, select ABSOLUTE and GEAR. 

In No. 2 block, input the spindle· speed. 

DATA 4 DATA 5 DATA 6 S M/B 
M 38 

lOOOM 3 

In No. 3 block, make a relief 20 mm above the zero point in the basic 

coordinate system and +20 mm in the positive X direction. 

In No. 4 block, lower the cutting edge in the Z-axis direction to where 

cutting is to be started. 

In No. 5 block, move the cutting edge 260 mm in the negative X-axis direc

tion. At the same time, turn the 4th axis 1,260" in the negative direction. 

In this case, set the feedrate to 50 mm/min. 

In· this case, the x-axis moves by 260 - ( -20) D 280 mm in to tal. 

In the meantime, the rotary table have 3.5 turns = 280 T 80. This may be 

converted to a right angle as follows: 
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3,5 X 360 X 1,260 

This 1,260-degree angle is inputted in No. 5 block. FSO, is distributed in 

the 4th axis and in the X-axis in proportion to their strokes. 

In No. 6 block, a command is given to return to .the basic coordinate system 

after the cutting edge has separated from the workpiece. 

OiillD MAT 
0 FCD 

INITIAL-Z 
50. 

MULTI 
MODE MULTI PITCH-X PITCH-Y 

DiiliU UNIT 
1 WPC- 0 

X 
-250. 

y 
-253. 

OiNjD UNIT TOOL 
2 MANU PRO E-MILL 

[SNOl Gl G2 DATA 1 DATA 2 
1 0 90 
2 95 
3 
4 
5 
6 0 

z 20. 
z -10. 
X -260. 
z 0. 

X 20. 

4-1260. 

NOM-<jl 
20. A 

DATA 3 

F 50. 

Thus, a cylindrical cam has resulted. 

0 z 4 
o. -269 .. o. 

NO. 

DATA 4 DATA 5 DATA 6 s M/B 
M 38 

lOOOM 3 

Cutting speeds cannot be specified for the 4th axis independently of the X-, 

Y- and Z-axes. A ratio of a moving stroke of the 4th axis to that on one 

of the other three axes can be used to distribute the value of F. 

Thus concludes the 4th axis specification. 
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Example of Cutting a Cylindrical Cam 
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1. 

MAZATROL M-2 4TH AXIS UNIT (Option) 

The 4th axis move eommand ean be inputted in the manual program mode 

unit only. 

2. A workpieee eoordinate system ean be set up by inputting data on 4th 

axis in the HPC unit. Generally, 0 is inputted. 

3. Three of X, Y, Z and 4th ~~es ean be interpolated linearly (GOl) 

at a time. However, it is impossible to interpolate an are which 

indudes the 4th axis (G02 and G03) or to make a helical cut on a 

workpiece. 

4. The linear interpolation including the 4th axis is as illustrated below. 

GOt G91 XlOO 4 -~ F2 0 0 

Specify an angle 

4th 

X 

4th 

_C__ -+----+-- --1'-----1-- --+--+----c X 
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5. F in the program represents the combined speed of velocity components for 
each a..""<is. 

F = /Fx2 + F 2 F 2 ( when X,. Y and 4th axes are interpolated at a time) y + a 

F 
X 

F 
.Y 

F = X axis moving stroke 
a 

moving stroke 

( 

Y axis moving stroke 

APP. 14E 

4th axis 




