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SAFETY PRECAUTIONS

The machine is equipped with safety devices which serve io protect personnel and the machine itself
from hazards arising from unforeseen accidents. However, operators must not rely exclusively on these
safety devices: they must also become fully familiar with the safety guidelines presented belowto ensure
accident-free operation.

This instruction manual and the warning signs attached to the machine cover only those hazards which
Okuma can predict. Be aware that they do not cover all possible hazards.

1. Precautions Relating to Machine Installation

(1) Install the machine at a site where the following conditions (the conditions for achievement of
the guaranteed accuracy) apply.

- Ambient temperature:  17t025°C
- Ambient humidity: 40% to 75% at 20" C (no condensation)

- Site not subject to direct sunlight or excessive vibration; environment as free of dust, acid,
corrosive gases, and salt spray as possible.

(2) Prepare a primary power supply that complies with the following requirements.

- Voltage: 200V

Voltage fluctuation: +10% max.

Power supply frequency: 50/60 Hz

Do not draw the primary power supply from a distribution panel that also supplies a major noise
source (for example an electric welder or electric discharge machine) since this could cause
malfunction of the CNGC unit.

If possible connect the machine to a ground not used by any other equipment. If there is no choice
but to use a common ground, the other equipment must not generate a large amount of noise
(such as an electric welder or electric discharge machine).

(3) Installation Environment

Observe the following points when installing the contro! enclosure.

- Make sure that the CNC unit will not be subject to direct sunlight.

Make sure that the control enclosure will not be splashed with chips, water, or qil.

t

Make sure that the control enclosure and operation panel are not subject to excessive vibrations
or shock.

The permissible ambient temperature range for the control enclosure is 0 to 40°C.

The permissible ambient humidity range for the control enclosure is 30 to 95% (no condensation).

- The maximurn altitude at which the control enclosure can be used is 1000 m (3281 ft.).
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Points to Check before Turning on the Power

(1)

2

(3)

Close all the doors of the control enclosure and operation panel to prevent the entry of water,
chips, and dust.

Make absolutely sure that there is ncbody near the moving parts of the machine, and that there
are no obstacles around the machine, before starting machine operation.

When turning on the power, turn on the main power disconnect switch first, then the CONTROL
ON switch on the operation panel.

Precautions Relating to Operation

M

(2

3

After turning on the power, carry out inspection and adjustment in accordance with the daily
inspection procedure described in this instruction manual.

Use tools whose dimensions and type are appropriate for the work undertaken and the machine
specifications. Do not use badly worn tools since they can cause accidents.

Do not for any reason touch the spindle or tool while spindle indexing is in progress since the
spindle could rotate: this is dangerous.

Check that the workpiece and tool are properly secured.
Never touch a workpiece or tool while it is rotating: this is extremely dangerous.

Do not remove chips by hand while machining is in progress since this is dangerous. Always
stop the machine first, then remove the chips with a brush or broom.

Do not operate the machine with any of the safety devices removed. Do not operate the
machine with any of the covers removed unless it is necessary to do so.

Always stop the machine before mounting or removing a tool.
Do not approach or touch any moving part of the machine while it is operating.
Do not touch any switch or button with wet hands. This is extremely dangerous.

Before using any switch or button on the operation panel, check that itis the one intended.
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Precautions Relating to the ATC

(M

(4)

The tool clamps of the magazine, spindle, etc., are designed for reliability, but it is possible that
a tool could be released and fall in the event of an unforeseen accident, exposing you to
danger: do not touch or approach the ATC mechanism during ATC operation.

Always inspect and change tools in the magazine in the manual magazine interrupt mode.

Remove chips adhering to the magazine at appropriate intervals since they can cause
misoperation.

Do not use comprassed air to remove these chips since it will only push the chips further in.

If the ATC stops during operation for sorne reason and it has to be inspected without turning the
power off, do not touch the ATC since it may start moving suddenly.

On Finishing Work

1
(2)
(3)
(4)

On finishing work, clean the vicinity of the machine.
Return the ATC, APC and cther equipment to the predetermined retraction position.
Always turn off the power to the machine before leaving it.

To turn off the power, turn off the CONTROL ON switch on the operation panel first, then the
main power disconnect switch.



MEQO-001-R1 P-(iv}
SAFETY PRECAUTIONS

Precautions during Maintenance Inspection and When Trouble
Occurs
In order to prevent unforeseen accidents, damage to the machine, etc., it is essential to observe the

following peints when performing maintenance inspections or during checking when trouble has
occurred.

(1) When trouble occurs, press the emergency stop button on the operation panel to stop the
machine.

(2) Consult the person responsible for maintenance to determine what corrective measures need to
be taken.

(3) If two or more persons must work together, establish signals so that they can communicate to
confirm safety before proceeding to each new step.

{4) Use only the specified replacement parts and fuses.
(5) Always turn the power off before starting inspection or changing parts.

(6) When parts are removed during inspection or repair work, always replace them as they were
and secure them properly with their screws, eic.

(7} When carrying out inspections in which measuring instruments are used — for example voltage
checks — make sure the instrument is properly calibrated.

(8) Do not keep combustible materials or metals inside the control enclosure or terminal box.

{9) Check that cables and wires are free of damage: damaged cables and wires will cause current
leakage and electric shocks.

{10) Maintenance inside the Control Enclosure
a) Switch the main power disconnect switch OFF before opening the control enclosure door.

b) Even when the main power disconnect switch is OFF, there may some residual charge in
the servo amplifier and spindle drive unit, and for this reason only service personnel are
permitted to perform any work on these units. Even then, they must observe the following
precautions.

- Servo amplifier
Discharge the residual voltage one minute after turning off the breaker inside the unit.
- Spindle drive unit

Discharge the residual voltage one minute after turning off the main power disconnect switch.

¢) The control enclosure contains the NC unit, and the NC unit has a printed circuit board
whose memory stores the machining programs, parameters, etc. In order to ensure that
the contents of this memory will be retained even when the power is switched off, the
memory is supplied with power by a battery. Depending on how the printed circuit boards
are handled, the contents of the memory may be destroyed and for this reason only service
personnel should handle these boards.
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(11) Periodic Inspection of the Control Enclosure

a) Cleaning the cooling unit

The cooling unit in the door of the control enclosure serves to prevent excessive temperature
rise inside the control enclosure and increase the reliability of the NC unit. Inspect the following
points every three months.

- Is the fan motor inside the cooling unit working?
The motor is normal if there is a strong draft from the unit.
- Is the external air inlet blocked?

If it is blocked, clean it with compressed air.

General Precautions

M
@

Keep the vicinity of the machine clean and tidy.

Wear appropriate clothing while working, and follow the instructions of someone with sufficient
training.

Make sure that your clothes and hair cannot become entangled in the machine. Machine
operators must wear safety eguipment such as safety shoes and safety goggles.

Machine operators must read the instruction manual carefully and make sure of the correct
procedure before operating the machine.

Memorize the position of the emergency stop button so that you can press it immediately at any
time and from any position.

Do not access the inside of the control panel, transformer, motor, etc., since they contain
high-voltage terminals and other components which are extremely dangerous.

If two or more persons must work together, establish signals so that they can communicate to
confirm safety before proceeding to each new step.
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8. Symbols Used in This Manual

The following warning indications are used in this manual to draw attention to information of particular
importance. Read the instructions marked with these symbols carefully and follow them.

i E Indicates an imminent hazard which, if not avoided, will result in death or serious injury.

LADA

Awmm . Indicates hazards which, if not avoided, could result in death or serious injury.

— 4

AGAU"ON :  Indicates hazards which, if not avoided, could result in minor injuries or damage to devices
or equipment.

NOTICE | : Indicates precautions reiating to operation or use.
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SECTION 1 FOREWORD

Before reading this manual, please read this Foreword which describes the features of the NC,
configuration of the manual and the itemns to be attended to for reading the manual.

[FEATURES OF NC]

(1)

Multiple Main CPU System Permits CNC Growth

This NC adopts the multi-main CPU system in which up to 7 engines {main CPU’s) can be installed.

{a) High level functions and high cost performance NC which can cope with ever advancing

machine tools for faster speed and higher accuracy.

(b) The ever-growing CNC which can cope with any machine model and specifications by the

2

3)

configuration of the main CPU’s.

(¢} A buiit-in PLC is used for machine control.

Reliable and Compact Package

By the innovation in hardware — adoption of UCMB (universal compact main board}, 1/O link, and
servo fink, high reliability is realized in compact package.

One of the technological philosophy of OSP, “variable software”, is realized by the flash memory.
After the installation at the user's production field, the OSP can be upgraded meeting user’'s new
requirements.

NC Operation Panel

For the NC operation panel, the following three types of panels are available.
- 14-inch color CRT operation panel

- Compact and thin monochrome display operation panel

- Compact and thin color display operation panel

Depending on the NC specifications, some types of operation panel are not selectable.
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(4) Machining Management Function (MacMan)

The powerful management function comes with the NC to allow the effective use of the NC
functions. The main objective of the management function is to yield profits in small lot production
with wide variety of workpiece kinds and also in variable lot production with variable kinds of
workpieces.

(a) Reduction of setup time

- As the production style changes to small lot production, machining data must be changed rmore
frequently. To cope with this time consuming and error-prone work, Okuma makes quick setup
change possible by introducing the same operation procedure independent of floppy disk format
and file name selection from directory.

- Information such as job instruction which is needed in set up change work can be displayed on
the NC unit screen.

(b) Grasping the real production state

Machining state and machine operating status can be displayed on the NC unit screen real time.

(c) Reduction of troubleshooting time

The information necessary for troubleshooting can be output accurately and quickly in the usable
form. Here, the usable form means the print out or file output to the floppy disk.

For more details of this management function, refer to “MacMan INSTRUCTION MANUAL",

(5 Help Functicn

At the accurrence of an alarm, details of the alarm are displayed on the screen by pressing the help
key.

The help key is also used to display the history of alarms when itis pressed while there are no alarms
occurring. ltis also possible to display the details of the specified alarm number.
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[CONTENTS OF THE MANUAL]

The manual consists of the following chapters.
I SPECIFICATIONS

This Chapter describes the table of specifications and the operation flow block diagrams of OSP.
II OPERATION

This Chapter gives explanation on the following items.

Functions of NC operation panel, machine information display, machine operation methods in
manual, MDI, and automatic medes, and other operation functions

111 DATA OPERATION
This Chapter gives explanation on the following items.

Program operation method, setting methods of zero offset data and tool offset data, data
input/output method, and file editing method

IV PARAMETER
This Chapter describes the contents and setting procedure of the parameters used by the NC.
V APPENDIX

This Chapter gives external views showing the arrangement of switches and indicating lamps of NC
operation panels.
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1. OSP Specifications

(1) Basic Functions

@ : Standard
O : Optional
X : Selection impossible
. OSP OSP
item Description U10M U100M
Number of controlled Controlled axes (machine) | Max. number of
axes X- Y- and Z-axis simultaneously 4 axes 6 axes
(simultaneous 3 axes) | controllable axes
Max. number of
controllable axes 6 axes 24 axes
Position encoder OSP absolute position encoder
{no reference zero return required) ° ®
OSP absolute position encoder
(no reference zero return required)
Minimurn input Metric system: 1um ® ®
increment Inch system:  0.0001 in.
Maximum input +999899.999 mm (8-digit decimal number) PY ®
increment
Input unit setting 0.001 mm, 0.01 mm, 1 mm @ @
Feed function Direct F code Feedrate range:
command Specified in the machine
specification table ® ®
Override: 0to 200%
Dwell: 0.01 to 99999.99 sec
F1-digit feed 4 sets, 8 sets, parameter type O O
Feedrate unit: Mixed use of “mm/rev” and °® ®
“mm/min” is possible.
Display function 14-inch color CRT operation panel %
(13 languages (English,
German, French, Compact and thin monochrome display operation
Chinese, etc.) and the | panel ® ®
required language can
be selected from Compact and thin color display operation panel
these.)
Heilp function Displays the alarm information (description,
history).
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{2) Operation Functions

® : Standard
O : Optional
X : Selection impossible
. OSP OSP
ltem Description U10M U100M
Program selection Selects one of the stored programs. ® @
Schedule program Scheduled sequential running of stored multiple ® ®
programs
Automatic schedule program update function O O
Sequence number Starts machining from the specified sequence ® P
search number.
Sequence stop Allows a program to stop at the specified O O
seguence number,
Mid block sequence Allows sequence restart from a command in a O O
restart block is possible.
Mid-auto manual mode | Allows manual operation intervention during
& auto restart automatic operation.
After the completion of manual operation, restart ® ®
of automatic operation is possible from the
operation interrupted position.
Multi task processing Creation/editing of a program and interactive
programming operation are possible during ® ®
machining.
Program operation Permits program editing by a screen editor, verify Py ®
during tape read, and list output.
Manual operation Axis feed: Rapid traverse (10 steps), Manual
cutting feed (256 steps) ® ®
Pulse handie (1 pc.)
Switch operation Dry run, Z-axis command cancel, Machine lock,
Block skip, Optional stop, Single block, Override L ®

(spindle, feed axis)
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(3) Programming Functions

® : Standard
O : Optional
X @ Selection impossible
o OSP OsP
ltem Description U10M U100M
Program format Automatic ISO/EIA code recognition ® PY
N5, G3, X+53, Y+53, Z+53, F+53, $4, T3, M3
Basic interpolation Positioning, Linear interpolation, Circular ® ®
interpolation
3-dimensional circular | 3-dimensional circular interpolation is possible. % O
interpolation
Helical cutting Large-diameter thread cutting using an angular O O
cutter is possible.
Synchronized tapping | High-speed and high-accuracy tapping is possible
by synchronizing spindle rotation angular position O O
and feed axis position.
Cylinder side-face Programming for machining the side face of a O O
machining function cylindrical workpiece is simplified.
Slanted-face machining | Programming for machining on the slanted face of v O
function a woarkpiece is simplified.
Work coordinate Selection of a work coordinate system is possible ® PY
system selection by a program command.
Standard: 20 pairs Addition of offset compensation data pairs o o
- 200 pairs - 300 pairs
Tool compensation Tooi length offset: 100 pairs
function Cutter radius compensation: 100 pairs ® o
Standard: 100 pairs | Max. offset amount: =99999.999 mm
Addition of offset compensation data pairs o o
- 200 pairs - 300 pairs _
3-dimensional tool Direction of offset is specified by 1, J, and K O O
offset
Attachment - Extension attachment pcs.
compensation function |- Universal attachment pcs. X Q
- Angular attachment pcs. Angle  deg.
Graphic conversion Programmable mirror image: Ge62 O Q
Enlarge/contraction: G50, G51 @) O
On-line automatic Coordinate calculation function:
programming MAP Line at angle, Arc, Grid, Double-grid, Square,
Bolt hole circle, Omit, Restart @ 'S
Area machining:
Facemill, Pocket mill, Round mill
Coordinate conversion: Allows the shift, rotation, O O
and copy of a coordinate system.
inch/mm setting unit Allows the selection of inch systerm or mm system O O
selection for programming by the setting for a parameter.
Automatic any-angle Allows chamfering (C, R} in required angle by a O 0
chamfering simple program.
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I OSP OSsP
ltem Description U10M U100M
Fixed cycle G73, G74, G76, G81 to G87, G89: 11 kinds
Upper limit return, Specified point return, R-point ® ®
return
User task 1 Use of GOTO and IF statements and arithmetic
operations is possible.
Use of subprogram function, common variables, ® ®
local variables, and systern variables, {(and
variables related to machine operation) is
possible.
Common variable: 1000 variables {standard: o O
200)
User task 2
Function operation Subprogram function, function operation function, O O
function and logical operation function can be used.
Input/output variable | Input/output control of I/O is possible using a O O
function program. (16 points)
Programmable Allows a message to be displayed on the screen O O
message function by specifying it in a part program.
Program branch Allows part program branching to be turned on O O
function and off by the corresponding switch,
Programmable stroke | Allows stroke limit setting to be changed by G22 o o
limit and G23.
Axis name designation | Allows an axis name to be changed by a G code. O O
function
Skip function G31 (program skip is controlled by the input of a O O
sensor signal.)

(4) Interactive Programming Function {automatic programming function for machining center)

® : Standard
O : Optional
X : Selection impossible
. OsP OsP
ltem Description U10M U100M
IGF-M
Standard Allows an operator to make a program easily by
inputting the data according to the guide O O
messages displayed on the screen. No special
NC language is used.
5-face machining Programming for 5-face machining is simplified. X O
I-MAP Part program can be edited by following guide
drawings. O O
With the graphic calculation function
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(5) Program Capacity

® : Standard
O ¢ Optional
X . Selection impossible

* Selection not possible for OSP-U10

st OosP OSP
Hem Description U10M U100M
Program storage - 320 m - 640m -1280m - 2560 m* | Standard: | Standard:
capacity - 5120 m* - 10240 m* 160 m 320m
Operation buffer - 320m -840 m - 1280 m Standard: | Standard:
capacity 160 m 320 m
(6) Gauging Function
. QSP OSP
ltem Description U10M U100M

Automatic gauging Checks the workpiece dimensions and offsets the O O
function zero point automatically.
Automatic tool length Executes tool length offset and tool breakage
offset/Automatic tool detection automatically for tools such as drills, O O
breakage detection taps, reamers, and boring bars.
function
Manual gauging Simplifies zero-peoint setting and tool fength offset O O

by displaying the operation guide on the screen.
interactive gauging Simplifies zero-point setting and tool length offset

by pressing a button according to the operation © O

guide displayed on the screen.
Gauging data printout | Outputs the gauging data to a printer (connected O O

to RS232C IF).
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(7) Machining Management Function (MacMan)

® : Standard
O : Optional
X : Selection impossible
Pt OSP OsP
ltem Description U10M U100M
Collection and display
of machining
management
information
Machining report Collects and displays the operation progress state
for the selected main programs.
Operation report Collects and displays the machine operating state
(power on time, cutting time, etc.) of the machine. ® °
Operation history Collects and displays the machine operation state
in time chart in intervals of 10 minutes.
Trouble information Collects and displays the status of CNC and
operation history at the occurrence of an alarm.
Cutput of machining Outputs the machining management information
management {machining report, operation report, operation
information history, and trouble information) to floppy digk or
printer. o ®
For OSP-U10, floppy disk input/output function
must be selected separately.
Network function Allows input/output of the machining management
* Detailed technical information (machining report, operation report,
consultation is operation history, and trouble information) through o o
necessary. the network (DNC-P1/P2/P3/T1/T2/T3).
The DNC connection function must be selected
separately.
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(8) Monitoring Function

@® : Standard
QO : Optional
X : Selection impossible
T~ OSP OsP
ltem Description U10M U100M
Animated simulation Provides the means to check a program using
with cycle time animated simulation so that an operator can start
calculation function actual production without worry. O O
The function simulates the prograrn quickly and
calculates the estimated cycle time.
Simple load monitor The CNC monitors the spindle load. O O
function
Tool life management | Counts the number of machine workpieces or
cutting time and changes the tool to a spare tool! if O C
the count data reaches the preset life value.
MOP-TOOL Executes overload monitor and adaptive control v O
{built-in type).
NC operation monitor | Timers counting the cutting time, run time, spindle
rotating time, and external input time, and four
work counters are provided. O O
It is possible to generate an alarm when the count
value reaches the preset value.
Operation end buzzer | Sounds a buzzer at the execution of M02, MO0 or O O
MO1 to indicate the end of operation.
Work counter it is possible to select cycle stop, cycle start
installation disable for the processing at the full-count of a C C
work counter.
NC operation meter Caleulates the length of time of power ON, spindle O O
installation rotating, CNC running, etc.
Synchronized tapping | Monitors spindle load torque during synchronized
torque monitoring tapping. O O
function
Operation end lamp Lights at the execution of M02, M0O, or MO1 to O
{yeliow) indicate the end of operation.
Alarm lamp (red) Lights at the occurrence of an alarm to indicate
that a trouble has occurred with the machine.
Status indicating lamp | The lamp consists of three lamps — operation end O
(3 tiers) lamp, alarm lamp, and machining running lamp.
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(8} External Input/Output and Communication Function

@ : Standard
O : Optional
X 1 Selection impossible
. OSP OSP
ltem Description U10M U100M
Reader/Punch interface | Serial interface (RS232C), 1 channel ® [ ]
Addition of R$232C interface, O O
addition of __ channels
Built-in floppy disk drive | Allows data exchange between OSP format FD
(3.5") data and MS-DOS format FD data. @) ®
Format; 2DD/2HD/2HC
DNC connection - DNG-A O O
* Detailed technical - DNC-B O O
consultation is
necessary. - DNC-C1 - DNC-C2 - DNC-C3 X O
- DNC-P1 - DNC-P2 - DNC-P3 o @
- DNC-T1 - DNC-T2 - DNC-T3 O C
- DNC-DT X O
(10) Automation and Unmanned Operation Function
o OSP OSP
ltem Description U10M U100M
Spindle orientation The spindle is indexed to the predetermined
angular position by an M command. ‘ O O
(multi-point indexing using an RS command is
possible)
External program A: Pushbutton method
selection B: Rotary switch method (8 steps) O O
C: External input method (BCD 4-digit)
Automatic power The function shuts off the power automatically
shutoff function when the machine stops by the execution of M02 O O
or due to the occurrence of an alarm.
Warm-up function The function automatically turns on the power at O O
the preset time and starts warm-up operation.
Cycle time reduction Proceeds program execution without waiting for
function answer signals; called by an M command.
* Detailed technical O O
consultation is
necessary.
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(11} High-speed, High-accuracy Function

® : Standard
O : Optional
x : Selection impossible
*. Selection not possible for OSP-U10
ltem Description 8305‘ U?(?ETM
Super Hi-NC Adaptive velocity control for NURBS curve. X O
NURBS cormmand Allows the use of NURBS commands in a part O O
program.
Hi2-NC FF tolerance control X O
Absolute scale - X-axis - Y-axis - Z-axis - W-axis O o
detection
Inductosyn scale - A-axds - B-axis - C-axis o O
detection
(12) Others
ltem Description L?‘I%II:\}/I U?(?ETM
External M signal - 4-position index table (includes emergency stop) O O
- 4 sets - 8 sets
Addition of pulse Number of added pulse handles:
handles 1 pes. (2 pes. in total), 2 pes. (3 pes. in total) O O
Fulse handle installation position: Saddle, Pendant
Additional axis - A-axis - B-axis - G-axis - U-axis - W-axis
Rotary table installation:
- Specification for rotary table installation O O
- Rotary table installation
Rotary table manufacturer
Ground-fault power Prevents accidents caused by ground-fault using o O
shut off function the earth leakage breaker.
Control cabinet lighting | Installs a lamp in the control cabinet. C O
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PROGRAM
SELECT

F1

F2

F3

Fa

FS

F&

F7

Fg

F1

F2

2. Operation Transfer Chart
(1) Automatic Operation Mode (1/2)
£
F1 | PROGRAM Used to select a part pro-
AUTO SELECT gram in the direclory-
based selection mode
F2 | ACTUAL. POSIT. Used to display coordi-
nates of the actual position
F3 | PART Used to display list of a
PROGRAM part program
F4 | BLOCK DATA Used to display the data in
one hlock
F5 t SEARCH Used for page search in
check dala display
F6 | ATC/APC Used to display ATC/APC
status
F7 | CHECK DATA Used to display check
data
F8 | [EXTEND] Extensive functions —‘
F1 | LIBRARY P. SET Used o register library
programs
Fz | PARAM F1 SET Used to select F1-digit
feed (parameter type)
F3 | TOOL DISPLAY
| F4 | PERSONAL Used to display print data
FS | DIAGNOSIS Used to change display
page for the other axes
F& | AXiS CHANGE Used to display messages
F7 | MESSAGE Used to set new data
F8 | [EXTEND] Extensive functions
F1 | NUMBER Used to execute sequence
SEARCH number search
F2 | RESTART Used to execute sequence
restart
F3 | NUMBER STOP  Used fo execute sequence
stop
» F4 | SPSELECT Used to select schedule
program in the directory-
based selection mode
F5 | SP NO. Used to execute schedule
SEARCH program number search
F& | NEW SPENTRY Used fo register new
schedule program in the
directory-based selection
mode
F7
Fg8 | [EXTEND]

Extensive functions —\

B -

F3

F4

F5

F&

F7

Fg

SET

ADD

QuUIT

PQOT SEARCH

TOOL SEARCH

QuIt

To the mode in the program
operation mode

To the mode in the program
operation mode

Used to set new data

Used to add the input data
to the currently stored data

Used to quit the data set-
ting mode

Used to execute search
by a pot number

Used to execute search

by a tool number

Used to quit the tool dis- -
play mode
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Automatic Operation Mode (2/2)

F1 | TOOL LIST Used to select the toot list ————————m] F{ | FILE SELECT Used to select the tool list
mode
F2 | RELATI. Used to zero set the rela- F2 | USE TOOL Used to display the ool list
ZEROSET tive position data
F3 | RELATI. Used to preset the relative F3 [DISUSED TOOL Used to display the disuse
PRESET position data toof list
Fa F4 | LACK TOOL Used to display the lack
N tool list
F5 F5
F& Fe
F7 F7 |QUIT Used to quit the tool list
mode
F8& | [EXTEND} Extensive functions —| F8
—
F1 | GRAPHIC Used to display the pro- F1 [ SET Used fo set new data
gram in graphic display
mode
F2 | TRACE/ Used to select display F2 | ADD Used to add the input data
ANIMATE mode between tool paths to the currently stored
and animation data
F3 | TOCLKIND Used to swilch ON/OFF F3
tool kind display
F4 | MATERIAL; Used fc display workpiece » F4
material shape
Fs | GRAPHIC Used to clear graphic dis- F5
ERASE play
F& | DATA ONJOFF Used to switch ON/OFF F&
the display in the graphic
display area
F7 | HIGH DRAW Used to switch ON/OFF F7 | QUIT Used 1o quit the data set- ——
. the high-speed drawing ting mode
mode
F8 | [EXTEND] Extensive functions —| F8
F1 | GRAPHIC Used to display the pro- F1
gram in graphic display
mode
F2 | GRAPHIC DATA  Used to select the drawing Fz
mode
F3 | AUTO SCALE Used to automatic setting F3
of the drawing area
F4 F4
F5 | AREA CHANGE  Used to select the area F5 | MAKER Used to change the mark-
R change mode er position
| re | anGLE Used to select the view F&
CHANGE angle change mode
F7 F7 | QUIT Used to quit the area —
B changejview angle change
mode
F8 | [EXTEND] Extensive functions PLC F8

Te PLC check screen mode




4203-E P-15
SECTION 1 FOREWOCRD

{2) MDI Operation Mode (1/2)

’
@ Fi | DATA INPUT Used for manual data in- F1 | SET " Used io set new data
MDI put operation
F2 | ACTUAL. POSIT. Used to display coordi- F2 | ADD Used to add the input data
nates of the actual position 1¢ the currently stored data
F3 | PART Used to display list of a F3
PROGRAM part program
F4 | BLOCK DATA Used to display the data in Fa
one biock
F5 | SEARCH Used for page search in F5
-., check data display
F6 | ATC/APC Used fo display ATG/APC F&
status
F7 | CHECK DATA Used to display check F7 |QuIT Used fo quit the data set-  ——
data ting made
F& | [EXTEND] Extensive functions _I F8
F1 | LIBRARY P. SET  Used to register library F1
programs
F2 [PARAMF1 SET  Used to select Fi-digit F2
feed (parameter type)
F3 | TOOL DISPLAY » F3
F4 | PERSONAL Used to display print data F4 | POT SEARCH Used to execute search
by a pot number
F5 [ DIAGNOSIS Used to change display F5 | TOOL SEARCH Used to execute search
page for the other axes by a tool number
F8 | AXIS CHANGE Used to display messages F&
F7 | MESSAGE Used to sat new data F7 |QuIiT Used to quit the tool dis- —™
play mode
F8 | [EXTEND] Extensive functions —\ F8
F1 | TOOL LIST Used to select the tool list F1 | FILE SELECT Used to select the tool list
mode
F2 | RELATI. Used to zero set the rela- F2 | USE TOOL Used to display the tool list
ZERQSET tive position data .
F3 | RELATL Used to preset the relative F3 [DISUSED TOOL Used to display the disuse
PRESET position data tool list
F4 F4 | LACK TOOL Used to display the lack
tool list
F5 F5
F& F&
F7 Fr [QuiT Used to quit the 100 list
mode
F8 | [EXTEND] Extensive functions j F&
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MDI Operation Mode (2/2)

F1 | GRAPHIC Used to display the pro- F1
gram in graphic display
mode
F2 | TRACE/ Used to select display F2
ANIMATE mode between tool paths
and anirmation
F3 | TOOL KIND Used to switch ON/OFF Fa
1ool kind display
F4 | MATERIAL; Used to display workpiece * Fa
material shape
F5 | GRAPHIC Used to clear graphic dis- F5
ERASE play
F6 | DATA ON/OFF Used to switch ON/OFF F&
the display in the graphic
display area
F7 | HIGH DRAW Used to switch ON/OFF F7
the high-speed drawing
mode
F8 | [EXTEND] Extensive functions ——‘ F8
F1 | GRAPHIC Used to display the pro- F1
gram in graphic display
mode
F2 | GRAPHIC DATA Usedto selectthe drawing — Fz
mode
F3 | AUTC SCALE Used to automatic sefting F3
of the drawing area
Fa F4
F5 { AREA CHANGE  Used o select the area Fs
change mede
F6& | ANGLE Used to select the view > F6
CHANGE angle change mode
F7 Fr
F8 | [EXTEND] Extensive functions PLC F8

To PLC check screen mode

SET

ADD

QuUIT

MAKER

QuUIT

Used to set new data

Used to add the input data
1o the currently stored
data

Used to quit the data set-
ting mode

Used to change the mark-
er position

Used to quit the area
changefview angle change
mode

—

—=
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F1

F2

F3

F4

FS

F&

F7

F8

h 3

F1

F2

F3

Fa

F5

Fe

F8

(3) Manual Operation Mode (1/2)
417
F1
MANUAL
F2 | ACTUAL. POSIT. Used to display coordi-
nates of the actual position
F3 [ PART Used to display list of a
PROGRAM part program
Fa | BLOCK DATA Used to display the data in
one block
F5 | SEARCH Used for page search in
check data display
F&
™ F7 | CHECK DATA Used to display check
data
F8 | [EXTEND] Extensive functions _l
Ft
F2 | TCOL SET
F3
F4 | PERSONAL Used to display print data
“| Fs | DIAGNOSIS Used to change display
page for the other axes
F& | AXIS CHANGE Used fe display messages
F7 | MESSAGE Used to set new data
F8 | [EXTEND] Extensive functions
F1 | TOOLUST Used to select the tool list
mode
F2 | RELATI. Used 1o zero set the rela-
ZEROSET tive position data
F3 | RELATL Used to preset the relative
PRESET position data
Fa
» F5
F&
F7
F8 | [EXTEND] Extensive functions
F1 | 3-DCO. Used to quit the area
CONVERT change/fview angle change
mode
F2
F3
F4
> F5
F&
F7
F8 | [EXTEND] Extensive functions

F1

F2

F3

F4

F5

F&

F7

F8

SET

POT SEARCH

TOOL SEARCH

QuIT

FILE SELECT

USE TOOL

DISUSED TOOL

LACK TOOL

QuIT

SET

ADD

QuIT

Used to set new data

Used to execute search by
a pot number

Used to execute search by

a tool number

Used to quit the tool display
mode

Used 1o select the tool list
Used to display the tool list
Used to display the disuse

tool list

Used to display the lack
tool list

Used to quit the toof list
mode

Used to set new data

Used to add the input data
to the currently stored data

Used to quit the data set-
ting mode

T -
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Manual Operation Mode (2/2)

F1 | GRAPHIC Used to display the pro- F1
gram in graphic display
mode
F2 | TRACE/ Used to select display F2
ANIMATE moede between tool paths
and animation
F3 | TOOLKIND Used to switch ON/OFF F3
tool kind display
F4 | MATERIAL; Used to display workpiece Fa
material shape
F5 | GRAPHIC Used to clear graphic dis- F5
ERASE play
F& | DATA ON/OFF Used to switch ON/CFF Fé&
the dispiay in the graphic
display area
F7 | HIGH DRAW Used to switch ON/OFF F7
the high-speed drawing
mode
F8 | [EXTEND} Extensive functions —l F8
F1 | GRAPHIC Used to display the pro- F1
gram in graphic display
mede
F2 | GRAPHIC DATA  Used to select the drawing F2
madle
F3 | AUTO SCALE Used to automatic setting F3
of the drawing area
F4 Fa
FS | AREA CHANGE  Used to select the area » F5
change mode
F6 | ANGLE Used fo select the view » FB
CHANGE angle change mode
F7 F7
F8 | [EXTEND] Extensive functions PLC F8

To PLC check screen mode

SET

ADD

QuIT

MAKER

QuiITt

Used to set new data

Used to add the input data
to the curmently stored
data

Used to quit the data set-
fing inode

Used to change the mark-
er position

Used to quit the area
change/view angle change
mode

B

—
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(4) PLC Check Screen Mode (1/2} - From AUTO/MDI/MANUAL Mode
F1 Ft | RESET Used to reset the display
F2 | PLCINFO. Used to display the PLC ———————— F2
information
F3 (PLC Used to select the PLC —— F3
PLC DATA data mode
F4 | LADCER Used to select the ladder Fa
MONITOR moniter mode
F5 |} DATA TRACE Used 1o select the data F5 | SCREEN Used to select display
trace mode SWITCH type
* F& | PLC CHECK Used to select the PLC F&
check mode
E7 F7 | QUIT Used to quit the PLC infor-
mation display mode
F8 | [EXTEND] Extensive functions =
Tothe initial function key dis-
play screen of the selected
operation mode. F1
To sereen t of each opera- Fo
tion mode.
F3
F4 | SEARCH Used to execute data
search
F5 | SCREEN Used to select display
SWITCH page
F&
F7 | QUIT Used to quit the tool dis- ]
play mode
Fg
F1 F1 | S8ET Used to set new data
F2 F2 | ADD Used to add the input data
to the currently stored
data
F3 F3 | CAL Used to start math opera-
tion for the input data
F4 | SEARCH Used for IDAabel search F4
F5 Fs |ITEM ¢ Used to update the PLC
data classification screen
(return)
F& F& | ITEM | Used to update the PLC
data classification screen
{advance)
F7 [QuUIT Used to quit the PLC data F7
display mode
F8 F8 |QUIT Used to quit the PLC —»
check mode
F1 | MODULE CALL  Used to call the module F1 | CONTACT Used to search for con-
SRCH (R) tacts
F2 | PAGE SELECT Used to specify page F2 | COIL (W) Used to search for coils
number SEARCH
F3 | LABEL Used to switch the mode F3 | ALL (A) Used to search all pro-
between identifier and la- MODULE grams
bel
Fa | SEARCH Used to select the 1D/label Fa
search mode
"I Fs | rOLE Used to roke up the screen F5
F& | ROLE | Used to rele down the F6 | START Used to execute search
screen
F7 | QUIT Used to quit fadder/SFC F7 | CANCEL Used to quit the search
mode made
F8 | [EXTEND] Extensive functions F8
)
{
oy ¥
A B C D



4203-E P-20

SECTION 1 FOREWORD

PLC Check Screen Mode (2/2) - From AUTO/MDI/MANUAL Mode

C D
*  [F1 |seTconD Used to set new data l F1

F2 F2

F3 | LABEL Used to switch the mede F3 | COMMENT ON/  Used to select whether or
between identifier and la- OFF not a comment is
bel displayed

F4 F4 | DATA Used to select the display

ON/OFF objective - data or label
F5 | TRACE Used io change the F5
SCREEN screen to the trace screen

F& F6

F7 | QUIT Used to quit the data trace F7 | QUIT Used to quit iadder/SFC
mode mode

F8 F8 | [EXTEND] Extensive functions

F1 | TRACE START Used to execute trace Ft | TRACE START Used to execute trace

Fz | TRACE QUIT Used to end trace F2 | TRACE QUIT Used to end trace

F3 F3 | DATA SWITCH Used ta change the trace

address data

Fa [ DISPLAY POINT  Used to change the dis- F4 | DISPLAY POINT  Used to change the dis-
play position play position

F5 | DISPLAY 1 DATA Used to select type 1 data » F5 | DISPLAY 8 DATA Used 1o select type 8 data

F& | CHANGE COND Used to select the trace F& | CHANGE COND  Used to select the frace

’ condition change mode condition change mode

F7 | QuUIT Used to quit the data frace —» F7 | QUIT Used to quit the data trace —
mode mode

Fa F8
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(5) Program Operation Mode (1/6)
)
F1 | DATE Used for entering the date
EDIT AUX
F2 [ DIR Used ta display the direc-
tory of files
F3 [(PIP Used fo select file transfer
mode
Fa | EDIT Used to select edit or
{or [-MAP) -MAF mode from the di-
rectory-based selection EDIT
e mode
| F5 | MULTIPIP Used to select multi-fle —— ---- To the IGF mode (IGF specification)
{or IGF) transfer mode or IGF
mode

Fe | LIST Used to display the list of ———— LIsT
file selected in the directo- -

ry-selection based screen

F7 | CONDENS Used to condense the
memory area

F8 | [EXTEND] Extensive functions —|

F1 | TIME Used for entering the time *1 F1 | MULTI-READ Used to read multiple files

F2 | INIT Used for initializing floppy F2 | MULTI Used to punch muiltiple files
disk PUNCH

F3 | DELETE Used for deleting the data F3 | MULTI Used to verify multiple files
of file selected in the direc- VERIFY
tory-selection based
screen

F4 | RENAME Used for renaming the file —M Fa
selected in the directory-

- selection based screen
F5 | BLANK Used to select the blank __|g;;£> £5
DEFINE definition mode
) —_—

F& | FREE Used to display the free F&
area

F7 | RUN GUIDE Used to display the file op- F7 | M-PIPQUIT  Used to quit the multi-file —
eration status transfer mode

F8 | [EXTEND] Extensive functions _| Fe
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Program Operation Mode (2/6)

AB
Ft | PROTECT Uised to protect the pro- —IET> F1 | DIR Used to display the direc-
gram file selected in the di- tory of files
rectory-selection based
screen
F2 | MS-DOS Used to select the MS- —_ F2 | COPY Used to copy files in the j
DOS mode directory-based selection
mode
F3 | DNC-A Used to select the DNC-A F3 | RENAME Used to rename files in the —m{
mode directory-based selection
|SCREEN>—-> mode
F4 | DNC-B Used to select the DNC-B F4 | FILE Used to delete the speci- —»
mode DELETE fied file in the directory-
based selection mede
FS | DNG-C Used to select the DNC-C F5 [ FREE Used to display free area
mode
"1 e | MULTIPIP Used to transfer multiple F6 | FILE Used to protect program ——
{IGF specifi- files (for IGF specification} PROTECT files in the directory-based
- cation) selection mode
F7 F7 | MS-DOS Used to quit the MS-DOS
QUIT mode
F8 [ [EXTEND] Extensive functions -I F8 | [EXTEND] Extensive functions —l
F1 | PROGRAM  Used to input program
INPUT files in the directory-based
selection mode
F2 | PROGRAM  Used io cutput prograrm
CUTPUT files in the directory-based
selection mode
F3
| Fa
F5
F&
F7 { MS-DOS Used to quit the MS-DOS ———— ™
QUIT mode
F8 | [EXTEND] Extensive functions

—
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Program Operation Mode (3/6)

Directory-based File Selection

ROGAAM SELECT}

Iéw‘;

SCH

)‘ Y
[ =4
;Y
[m
gg
]

\)

L 4
HY
'%

2
g

SCREEN 3

{DELETE, RENAME)

SCREEN 2,

Y
] N
%

(FR

SCREEN 3

m“ \
E
?
A
'9

]
C
=3

S

A Fi | INDEX Used to disptay the pro-
gram directory
F2 | MD1:INDEX Used to display the direc-
tory of prograrns stored in
MD1:
F3 | FDO:INDEX Used to display the direc-
tory of programs stored in
m F4 | COMMAND Used to display the history = To select file edit mode
HISTORY of commands
I DELETE »» F5 | OVERWR/ Used 1o select overwrite/
INSERT insert mode
F6 | CHARDELETE  Used to delete one char-
PROTEC acter
F7 | CANCEL Command cancel ~ Display the list of file
I_, F8 |
F1 | READ I the directory-selection ™~ |
based made:
Used 1o input a file from
PTR
F2 | PUNCH In the directory-selection
based mode:
Used to output a file to
tape punch
F3 | VERIFY In the directory-selection
based mode:
Used to verify a file
F4 | COPY In the directory-selection
based mode: ]
TRANSFE Used to copy a file
F5 | FAST Used for fast feed of PTR
FORWARD
F& | FAST REWIND Used for fast rewind
F7 | PIP QUIT Used for quilling PIP mode
F8 | [EXTEND] Extensive functions —]
F1
F2 | MACRO LOAD Used to read maker library
programs
F2
F4
Fs
F&
F7 |PIPQuUIT Used for quilling PIF mode Y
F8 | [EXTEND]

Extensive functions 7
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Program Operation Mode (4/6)

C
F1 | INSERTLINE Used to insert a line
F2 | DELETE LINE Used to delete a line
{blank line is filled)
F3 | INSERT Used to insert a character
CHARACTER
F4 | DELETE Used to delete a character
N CHARACTER
F5 | DELETE Used to delete the speci-
fied number of lines
F& | ERASE LINE Used to erase a line (blank
line is left)
F7 | EDITQUIT Used to guit the edit mode ,{ﬁ! JlscnsEN »
F8 | [EXTEND] Extensive functions —I
F1 | FIND Used for character-string
search
F2 | CHANGE Used 1o change character-
string
F3 | COPY Used to copy the specified

rumber of lines to the oth-
er specified area (the origi-
nal data area remains)

F4 | MOVE Used to move the speci-
fied number of lines to the
other specified area (the
original data area is
cleared)

F5 | XTRACT Used to insert the speci-
fied data from the other
area

F& | PAGE MODE Used to select the page
mode

F7 | INSERT MODE Used to select the insert
mode

F8 | [EXTEND] Extensive functions —I
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Program Operation Mode (5/6)

BLANK

F1 | REGIS NUMBER Used to select blank regis- Ft | SET Used to set a number
tration number
F2 | COOR. Used to set cocrdinate e —— )
system number
F3 | SYMBOL Used to change to the F3
DEFINE symbol definition mode
F4 | BLANK SHIFT Used to change to the F4
biank shift mode
F5 | BLANKENVLP.  Used to change to the F5 | COPY Used to copy blank sym-
blank envelop mode bol data to other cecordi-
0 nate system number
F& | FILE CREATE Used to create the part F6 | DELETE Used to delete blank data
program file from the blank
shape data
F7 | QuIT Used to quit the blank defi- F7 | QUIT Used to end cocrdinate ]
nition mode system number registra-
~ tion
=
F8 — @ Fe
F1 | CREAT Used to seiect blank sym-
bol pattern
F2 | DELETE Used to delete the se-
lected symbol
F3 | AMEND Used to change the sym-
bol shape presently se-
lectad
| F4
FS | SYMBOL Used 1o seiect symbcl
7 SELECT
F&
F7 |QuUIT Used to quit the symbol >
definition mode
Fg8
F1 [ SET Used to set new data
F2 [ IMAGEMNUMER, Used to change the mode
between image input and
numerical value input
F3
* Fa
F5 | REGIS. Used to register the blank
symboal to coordinate sys-
tem numbsar
F6 | CANCEL Used to abort symbol >
selection
F7
F8 | [EXTEND] Extensive functions
Yvyy

FGH
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>0
-

Program Operation Mode (6/6)

F&

E
h
F1
F2 | POSIT./SHAPE Used to change the mode
hetween position deter-
mination and shape deter-
mination
F3 | VERTEX Used to change the mark-
SELECT er spacifying vertex
F4 | SHIFT SELECT  Used to select incremental
shift amount of marker
FS { REGIS. Used 1o register the blank
symbol to cocrdinate sys-
tem number
F6 [ CANCEL Used to abort symbol
selection
F7
F& [ [EXTEND] Extensive functions ————l
F1 | SET Used to set new data
F2
F3 | PLANE Used to select the plane
MARKER marker
Fz | SIDE MARKER Used to select the side
marker
F5 | EXECUTE Used to exacute blank
shift
F&
F7 |QuIT Used to quit the blank shift
mode
F8
F1 | SET Used to set new data
F2 | IMAGENUMR. Used to change the mode
between image input and
numerical value input
F3 | MARKER Used to select plan view/
SELECT side view
Fa4 | SHIFT SELECT  Used to select incremertal
shift amount of frame
marker
Fs { EXECUTE Used to execute blank dis-
play area
F&
F7 | QuIT Used to quit the blank

area mode
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(6) Parameter Setting Mode
H:> F1 | SET Used to set new data
PARAMETER F2 | ADD Uised to add the input data
to the currentty stored
data

F3 | CAL Used to start math opera-
tion for the input data

F4 { SEARCH Used for page or number
search

F& | AXIS CHANGE Used to change display
page for the other axes

F& | ITEM} Used to update the Pa-
rameter data classification
screen (return)

F7 | ITEM] Used 1o update the Pa-
rameter data classification
screen (advance)

F& | [EXTEND] Extenisive functions ‘_ﬁ

F1 | READ Used to input parameter
data

F2 | PUNCH Used fo output parameter
data to tape punch

F3 { VERIFY Used to verify parameter
data

F4

F5

F6

F7 | BACKUP Used o change the mode
between image input and
numerical value input

F8 | [EXTEND]

Extensive functions ——-]
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(7} Zero Point Setting Mode
4 ¥ F1 | SET Used to set new data
F2 | ADD Used to add the input data
ZEROSET to the currently stored
data
F3 | CAL Used to start math opera-
tion for the input data
F4 | SEARCH Used for page or number
search
F5 | AXIS CHANGE Used to change display
N page for the other axes
| Fe
F7
F8 | [EXTEND] Extensive functions —l
F1 | READ Used to input zerc offset
data
F2 | PUNCH lised to output zero offset
data to tape punch
F3 | VERIFY Used to verify zaro offset
N data
F4
Fs
F&
F7 | BACK UP Used to back up data
F8 | [EXTEND]

Extensive functions —l
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(8) Tool Data Setting Mode

@ I F1 | seT Used to set new data
TOOL DATA F2 | ADD Used to add the input data
to the currently stored
data
F3 | CAL Used to start math opera-
tior for the input data
Fa | SEARCH Used for page or number
search
F5 | AXIS CHANGE  Used to change display
| page for the other axes
F& | ITEM¢ Used to update the tool
data classification screen
{return)
F7 | ITEM] Used to update the tool
data classification screen
{advance)
F8 | [EXTEND] Extensive functions _—I
F1 | READ Used to input too! data F1 | FILE SELECT Used to select the tool list
F2 | PUNCH Used to output tool data to F2 | USE TOCL Used to display the tool list
tape punch
F3 | VERIFY Used to verify tool data F3 | DISUSED TOOL Used to display the disuse
tool list
F4 F4 | LACK TOOL Used to display the lack
tool list
Fs | GROUP =
F& | TOOLFILE DISP Used tc select the ool fist ————————| F6
mode
F7 | BACK WP Used to back up data F7 {QuUIT Used to quit the data set-
ting mode
F8 | [EXTEND] Extensive functions ﬁ F8
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{9) MacMan (1/8)
4
MacMan F1 | WHICH NON CP  Used to set a number »| F1 | MEMO Used to display the memo —
file input previously
F2 | DOS DISPLAY Used to select the docu-  —— F2 | JOB Used to display the job  —
ment display mode PROCEDURE procedure file input pre-
viously
F3 | MACHINE Used fo select the machin- F3
PREPARE ing preparation mode
F4 | REPORT INFO Used to select the report F4
information mode
F5 | TROUBLE INFO  Used to select the trouble {LF‘F%”M > | Fs
information mode
F& F&
F7 | PREF SETTING Used to changeto the SE’F:;NG F7 |QuiT Used to quit the document —
preference setting mode display mode
F8 8
F1 F1
F2 F2
F3 F3
Fa .| F4
F5 Fs
F& | PROGRAM Used 1o input program F& [ DOC INPUT Used to input meme file
INPUT
F7 | QUIT Used to quit the machining F7 {QUIT Used to quit the rmemo file
preparation mode input mode
F8 F8
F1 | MACHINE Used to display machining — | F1
REPORT report
F2 | OPERATE Used to display operation Fz
REPORT report
F3 | OPERATE Used to display operation F3
HISTORY history
Fa .| F4
F5 Fs
F& Fs
F7 | QUIT Used to quit the report F7 [ DOCINPUT Used to input job proce-
mode dure file
F8 F8 | QUIT Used te quit the memo file
input mode

\HL\F
BCD
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MacMan (2/6)

A IB CD

F1 ] DAILY (TCDAY)  Used fo display daily ma-
chining report (today)

F2 | DAILY (PRE) Used to display daily ma-
chining report (previous
day)

F3 | PERIOD Used to display period ma-
chining report {up to
today)

F4

F5 | PRINTER Used to output machining

QUTPUT report ta printer

F& | DATA QUTPUT Used to output machining
report to FD

F7 | QUIT Used to quit the machining
report mode

F8

F1 | DAILY (TODAY)  Used to display daily op-
eration report {today)}

F2 | DAILY (PRE) Used fo display daily op-
eration report (previous
day)

F3 | PERIOD Used to display pericd op-
eration report (up to today)

F4

F5 | PRINTER Used to output cperation

OUTPUT report to printer

F& | DATA OUTPUT Used to output operation
report to FD

F7 | QUIT Used to quit the document
display mode

F8

Fi | DAILY {TODAY) Used to display daily op-
eration history (today)

Fz | DAILY (PRE) Used to display daily op-
eration history {previous
day)

F3

F4

F5 | PRINTER Used to output operation

QUTPUT history to printer

F6 | DATAOUTPUT  Used to output operation
history to FD

F7 | QUIT Used to quit the operation
history mode

F8
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MacMan (3/6)

F1 | NC AT ALARM Used to display alarmn list ——
storing NC status
F2 | CURRENT NC Used to display NC status
STAT ALARM list
F3 | ALARM Used 1o display alarm his-
HISTORY tory
F4 | OPERATE Used {o display operation
HISTORY history
F5 | VARBLES Used to display variable
> HISTORY history
Fe
Fr | QUIT Used to quit trouble in-
formation mode
F8
F1
F2
F3
Fa
F5 | PRINTER Used to autput machining
OUTPUT report to printer
F& | DATA CUTPUT Used to output machining
report to FD
F7 | QUIT Used to quit the machining
report mode
F8
F1 | SELECT/
CANCEL
F2
F3
F4
F5 | PRINTER Used to output operation
OUTPUT report to printer
F6 | DATAQUTPUT  Used to output operation
report to FD
F7 | QUIT Used to quit the document
display mode
F&
F1
F2
F3
Fa
F5 | PRINTER Used to output operation
OUTPUT history fo printer
F&é | DATAOUTPUT  Used to output operation
history to FD
F7 JQuIT Used to quit the operation
history mode
F8

FG
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o

MacMan (4/6)

F&

F1 | CONSOLE LINE Used to display operation
history (conscle line)

F2 | OPERATE PANE Used to display operation
history {operation panel}

F3 [ 17O SIGNAL Used to display cperation
history (/O signal)

F4

F5 | PRINTER Used to output operaticn

DUTPUT history to printer

F& | DATA OUTPUT Used to cutput operation
history to FD

F7 | QUIT Used ic quit the operation
history mode

F&

F1 | VAR-A Used to display history of
variable A

F2 | VAR-B Used to display history of
variable B

F3 | VAR-C Used to display history of
variable C

Fa | VAR-D Used fo display history of
variable D

FS | PRINTER Used to output operation

QUTPUT history to printer

F& | DATA OUTPUT Used to output operation
history 1o FD

F7 | QUIT Used to quit the operation

histery mode
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MacMan (5/6)

F1 | REPORT Used to set machine —————»| F1 [ SETTING Used to set new data
PRINTER name, print device, etc.
F2 | INPUT DATA Used to set input device @~ —————— F2
name
F3 | QUTPUT DATA Used to set output device F3
name
PREF F4 | 1/O SIGNAL Used to set 1/0 signal to F4
check
F5 F5 | CANCEL Used to cancel the set
data
F6 Fé
F7 | QUIT Used to quit preference F7 | QUIT Used to back up the set —
setting mode data
F& | [EXTEND] Extensive functions —I F8
F1 | VAR-A Used to set address, size, —— F1 | SETTING Used to set new data
attribute, etc. for variable
A
F2 | VAR-B Used to set address, size, F2
attribute, etc. for variable
B
F3 | VAR-C Used to set address, size, F3
attribute, etc. for variable
o]
F4 | VAR-D Used to set address, size, F4
attribute, etc. for variable
D
F5 F5 | CANCEL Used to cancel the set
data
Fe F&
F7 | QUIT Used to quit the machining F7 | QUIT Used to back up the set  —
report moda data
F8 | [EXTEND] Extensive functions F8
F1 | SETTING Used to set new data F1 | SETTING Used to set new data
£2 F2
F3 F3
F4 F4
F5 | CANCEL Used to cancel the set »| F5 | CANCEL Used to cancel the set
data data
F6 Fé
F7 | QUIT Used to back up the set F7 | QUIT Used to back up the set  —»
data data
| Fa Fs
YYYYy ¢
M
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MacMan (6/6)

H 1JK
A )

F1 { SETTING tUsed 1o set new data

F2

F3

F4

F5 | CANCEL Used to cancel the set
data

F6

F7 | QUIT Used to back up the set
data

F8

F1 | SETTING Sets data.

F2

F3

F4

F5 | CANCEL Cancels the data having
been set.

F&

F7 | QUIT Backs up the data having
been set.

Fa

F1 | SETTING Sets data.

Fz

F3

F4

F5 | CANCEL Cancels the data having
been set.

F&

F?7 | QUIT Backs up the data having

F&

been set.

F1

F2

F3

F4

FS

F&

F7

F8

SETTING

CANCEL

QuIT

Used to set new data

Used to cancel the set
data

Used to back up the set  —w]
data
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SECTION1  OPERATION

1. Basic Construction of Operation Panels

Operation panels consist of the following four types of panels and switches.

1

(2)

@

(3)

(6)

N

(8)

NC Operation Panel
The NC operation panel is used for operating the machine in other than manual mode operation.

It is used for operations such as file operation and data setting.

Machine Operation Panel

Switches and keys mainly used for manual operation are arranged on the machine operation panel.

Option Panel

An option panel is provided when switches and indicating lamps are additionally used according to
the selection of an optional specification. Arrangement of the switches and indicating lamps differ
depending on the selected opticnal specification.

Manual Tool Change Operation Panel
The manual tool change operation panel is provided to change tools manually.

Arrangement of the switches and indicating lamps differ depending on the machine models.
Manual Magazine Operation Panel
The manual magazine operation panel is provided to operate the magazine manually.

Arrangement of the switches and indicating lamps differ depending on the machine models.
Parallel Type 2-Pallet APC Operation Panel

The APC operation pane! is provided to control the APC manually.

Arrangement of the switches and indicating lamps differ depending on the machine models.
AAC Operation Panel

The AAC operation panel is provided to change attachments manually.

Manual Attachment Tool Change Operation Panel

The manual attachment tool change operation panel is provided to change attachment tools
manually.

There are various types of operation panels according to the shape of the panel and the arrangement of
the control on it. External views of the operation panels are provided in Appendix in this manual.



4203-E P-37

SECTION 1 OPERATION

2.

2-1.

2-2.

Outline of Controls on Operation Panel

Operation Mode Selection Keys

(1

ey

AUTO Key

Select the automatic mode to operate the machine using part programs
stored in the memory disk (MD). For the execution of a part program, itis
read out to the IC memory from the memory disk.

MDI Key

Select the MDI mode to operate the machine using a program, input from
the keyboard, in the same manner as in the automatic mods. In the MDI,
mode a program is input and executed in units blocks.

MANUAL Key

Select the manual mode to operate the machine using the manual
operation switches provided in the machine operation panel, the pulse
handie operation box. and other operation panels.

Data Setting Mode Selection Keys

M

(4)

()

EDIT AUX Key

Select the EDIT AUX (program operation) mode to read, edit, punch, or
print a part program, to operate the tape reader, or to manage files.

PARAMETER Key

Select the parameter mode to set the parameters (system parameters,
user parameters, common variables, NC optional parameters, machine
system parameters, machine user parameters, etc.)

ZERQO SET Key

Select the zero set mode to set the zero offset data.

TOOL DATA

Select the tool data set mode to set the tool length offset data, tool
diameter compensation data, ATC related tool data, tool management
data, etc.

MacMan

Press the [MacMan] key to use the MacMan {machining management
function).

0

b

2] Ee) |

UuT

o

@’J‘

g
-
E
s

N
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it ¢

|

JOOL DATA)

N\

MacMan
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2-3. NC Status Indicating lamps

M

3

RUN Lamp
The RUN indicating lamp are lit while the NC is processing data.

S.T.M Lamp

The S.T.M. indicating lamp are lit while an S (spindle), T (tool), or M
(miscellaneous) command is executed.

SLIDE HOLD Lamp

The SLIDE HOLD indicating lamp lights when the [SLIDE HOLD] button
on the machine operation panel is pressed.

PROGRAM STOP Lamp

The PROGRAM STOP indicating lamp is lit while the operation is
suspended in the program stop or optional stop state.

The indicating lamp blinks while a2 dwell function is executed.

LIMIT Lamp

The LIMIT indicating lamp is lit if an axis is at the variable limit position.
ALARM Lamp

The ALARM indicating lamp lights at the occurrence of an alarm.

The lamp does not light if & warning message is displayed on the screen
for operator’s errors.

RUN

SLIDE

LIMIT

ALARM
——
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2-4.  Other Controls on NC Operation Panel

O

2

(3)

Function Keys: F1to F8

When an operator selects a desired operation mode, the screen displays
the necessary operation functions at the bottom line. Each function
corresponds to a function key (F1 through F8). Select the function o
execute and press the corresponding function key.

The functions assigned to the function keys change according to the
currently valid mode as the operation progresses.

FEREE)E) R ) ()

? (Help) Key

This key, called the help key, is provided to the left side of function key
[F1].

The key is used to display the description of the alarm which occurred
during machine operation and also the alarm history.

Display Screen

The display screen has the information display area of 64 characters x 24
lines.

It shows actual position data, part program data, block data, zerc ofiset
values, ool offset values, parameter data, alarm description, etc.

The basic format of display on the screen is shown below.

1st line:
Mode currently selected (guide display)

Current date and time

_ /[
% - e :]\

2nd line: Alarm contents h___

3rd line to 18th line: Data

16th line to 22nd line:
Console lines (display of input data)

23rd line to 24th line:
Effective function of respective function keys

(4)

WRITE Key

Press the [WRITE] key to select an operation and also to confirm the
input data.

WRITE
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(3)

(6)

@)

(8)

(10)

(a) Toinput a character shown at the upper right corner of a key top,

BS (Backspace) Key

Press the [BS] key when erroneous data has been input. Each time this
key is pressed, the character input last is erased.

For the display of file index and list, this key is used to display the next
page.

CAN Key

Press the [CAN] key when erroneous data has been input. Each time this CAN
key is pressed, one line of the data is erased.

Cursor Keys (@ @
Four cursor keys are used to move the cursor displayed on the screen.
L&

Page keys

Aa
If the information called out is displayed in more than one page, the page @

keys are used to change the display page.

Operator Keys

These keys are used when an operator is used for program editing or for @ @ @ @

entering more than one piece of data with an operator in data setting
operation.

Character Keys

!
Character keys are used for inputting a character for data input, program [ AJ ~
operation, and file edit operation.

use the [UPPER CASE] key. uwsﬂ
+

(b} Inthe state the [CAPS LOCK] key is pressed (indicating lamp at the

(11

(12)

When the [CAPS LOCK] key is not pressed, lower case alphabetic

upper left corner lit), upper case alphabetic letters A to Z are input. CAPS
EOCK
letters a to z are input.

Ten Keys

Character keys are used for inputting a number for data input, program
operation, and file edit operation.

Contrast Adjusting Keys
(only ior Operation Panel with Monochrome STN Screen)

[:J ®
These keys are used to adjust the contrast for the display. DV
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2-5.  Controls on Machine Operation Panel

Flat keys used on the machine operation panel have features as indicated
below depending on whether or not an indicating larmp is provided in it.

< Flat keys with an indicating lamp > v
~
The indicating lamp in a key indicates if the function of the key is valid or not. — G
- Indicating famp lit................ Key function is valid.
- indicating lampunlit ............. Key function is invalid. '
< Flat keys without an indicating lamp >
The function of the key is valid only while the key is held down. Inthe state the '
key is not pressed, the function is invalid.
{1) CONTROL ON Switch I CONIROL ON
The [CONTROL ON] switch is used to turn on the control power of the NC
unit after turning on the main switch of the machine.
The pilot lamp in this switch lights when the control power is turned on.
If the [EMERGENCY STOP] button is pressed, the pilot lamp in this
switch goes off. To restore from the emergency stop state, press the
[CONTROL ON] switch.
{2) CONTROL OFF Switch Oconro oFF
The [CONTROL OFF] switch is used to turn off the control power of the
NC unit.
When shutting off the power, turn off the control power first by pressing
the [CONTROL OFF] switch before turning off the main switch of the
machine.
{3) RESTART Key RESTART

The interlock function interrupts program execution if the door is opened
during automatic operation.

To restart the interrupted program, press the [RESTART] key. Then,
press the [CYCLE START] button.

{4) RESET Key .
P
The NC unit is reset when the {[RESET] key is pressed.

The key is used to recover the operation from such as an alarm state.
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{5) NC PANEL Switch EDITNC PANEL

LOCK  WUNLOCK LOCK

(8) UNLOCK position ®
All controls on both the NC and machine operation panels are enabled.

{b} EDIT LOCK position
Operations in the program operation (EDIT AUX) mode and parameter
setling mode are disabled.

{¢) LOCK position
All conirols on the NC operation pane! are disabled.

(6} CYCLE START Button fTJCroLE START

The [CYCLE START] button is used to start the machine operation
according to the contents of the commands.

The CYCLE START signal is output when the button is released after it is
pressed.

(7) SLIDE HOLD Button f O ¥SLIDE HOLD

Axis movements of X-, Y-, and Z-axis stop immediately when the [SLIDE
HOLD] button is pressed. To resume axis movements, press the
[CYCLE START] button.

If this button is pressed while an axis is not moving, the slide hold
becomes valid after the completion of the sequence having been
executed at the time the [SLIDE HOLD] button was pressed or when the
next axis movement is geing to be executed.

(8) EMG. STOP Button £1G. STOP
Press the [EMG. STOP] button when an emergency state takes place. f \1
Power supply to the NC is shut off when the [EMG. STOP] button is ©
pressed. ==

To release the emergency stop state, unlock the [EMG. STOP] button
and press the [CONTROL ON] button.

(8) AXIS SELECT Buttons —AX1S SELECT—

These buttons are used to select the axis to be moved manually (rapid
feed, cutting feed).

To move an axis by the pulse handle, select PULSE HANDLE.

{(10) RAPID Buttons —— UURAPID——
The [RAPID] buttons are used to move an axis manually at a rapid ‘[ + H {[ ﬂ

traverse rate. The selected axis moves at a rapid traverse rate only while
a [RAFID] button is held pressed.

[Supplement] Rapid traverse rate differs depending on machine model and
specifications.
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(11)

JOG Buttons —— AW J06 ———y

(7 4
The [JOG] buttons are used to move an axis manually at a cutting @

feedrate. The selected axis starts moving when a [JOG] button is
pressed and it keeps moving even after the button is released. It stops
moving when the OFF [O] button is pressed.

[Supplement] Cutting feedrates differ depending on machine model and

(12)

(13)

(15)

(16)

specifications.

SPINDLE STOP Button f o A

Use the [SPINDLE STOP] buiton to stop the spindle manually. STOP
e

SPINDLE CW Button :70

Used to start the spindie in the forward (CW) direction. o
—

SPINDLE CCW Button (7 Q )

Used to start the spindle in the reverse (CCW) direction. o
S

SPINDLE ORIENTATION Button Y

Press the [SPINDLE ORIENTATION] button while holding the on%‘rgou

[INTERLOCK RELEASE] button to stop the spindle at a predetermined

anguiar position.

SPINDLE RELEASE Button 7 '

Press the [SPINDLE RELEASE] button to set the spindle in the neutral RE—IESEI_

state.

[Supplement] Spindle speeds differ depending on machine model and
specifications.
RAPID OVERRIDE Dial RAPID
"SL % OVERRIDE

(17)

(18)

(19)

The [RAPID OVERRIDE] dial sets the desired rapid feedrate in “%” in w 332

terms of the preset rapid feedrate. 3090
FEEDRATE Qverride Dial AMW % FEEDRATE
o wC@ros,

The [FEEDRATE] dial sets the desired feedrate in “%” in terms of the
specified feedrate.

SPINDLE OVERRIDE Dial F4_) % SPINDLE OVERRIDE
_—y 120 139

The [SPINDLE OVERRIDE] dial sets the desired spindle speed in “%”in 140
terms of the specified spindle speed. 1150
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(20) JOG SPEED Dial A “?ﬁ.ﬂi?ﬁ o
The [JOG SPEED)] dial sets jog feedrate {(manual cutting feedrate). 2500 200
8 200 4000 16¢
4100 6000 240
250
0.041 19000 400

(21) COOLANT Key

The [COOLANT] key is used to turn on manual coolant supply. c’m
BOLANT
(22) A.B NOZ. Key 7‘ﬁ|
The [A.B NOZ.] key is used to turn on air blow through the nozzle. b
A.B NOZ.
(23) A.B ADAPT. Key )
The [A.B ADAPT.] key is used to turn on air blow through the adapter. [
A, B ADAFT
{24) OIL MIST Key h‘
The [OIL MIST] key is used to turn on oil mist. fiv
OIL MIST
(25) OIL HOLE Key m
The [OIL HOLE] key is used to turn on oil hole coolant supply. M
OIL HOLE
(26) OIL HCOLE HIGH Key 7‘_\r-n
The [OIL HOLE HIGH] key is used to turn on high-pressure cil hole 0L HOLE
coolant supply. HIGH
(27) SHOWER Key 7 )
59\\
The [SHOWER] key is used to turn on shower coolant supply. ’
SHOWER
{28) LIGHT Key h&
The [LIGHT] key is used to turn on the machine light.
LIGHT
{29) LUB. Key 7 )
The [LUB.] key is used to supply lubricating oil to the slideway surfaces. '/ ! :
i LUB.
(30) <wm«m CHIP CON. Key (V=g
The [e= 4= CHIP CON.] key is used to operate the chip conveyor in the :\
reverse direction; the chip conveyor operates only while the [¢=<= CHIP CHIP CON. )

CON.] key is held.
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(31) = CHIP CON. Key

The [=» CHIP CON.] key is used to operate the chip conveyor in the
forward direction; the chip conveyor operates only while the [=» CHIP
CON.] key is held.

(32) DISPLAY OFF Key 7

To turn off the display, set this key valid (indicating lamp at the upper left DISPLAY
corer of the key lif).

#]
The switch is used to select whether or not the door interlock function is ®
made valid for operations on which the interlock is set in the state the
door is open.

For details of the door interlock function, refer to the Door Interlock
Function Manual.

2-6. Mode Selection Keys
To operate the machine using a program, a variety of operation modes are provided.
(1) SINGLE BLOCK Key (7

() When the [SINGLE BLOCK] key is valid (indicating lamp at the SB'L“&E
upper left corner lit), a program is executed in units of blocks. To
execute the next block, press the [CYCLE START] button.

{o) When the [SINGLE BLOCK] key is invalid (indicating lamp at the
upper left corner unlit), program blocks are executed continuously.

(2) BLOCK SKIP Key

N

BLOCK

{a} When the [BLOCK SKIP] key is valid (indicating lamp at the upper SK1P

left corner lit), commands between a stash (/) code and “ER” code
are ignored.

[Supplement] A slash code (/) must be placed at the start of a program
block or immediately after the sequence number (or
sequence name) of a block.

(b) When the [BLOCK SKIP] key is invalid (indicating lamp at the upper
left corner unlit), commands entered following a slash code (/) are
executed.

(3) PROGRAM BRANCH Key
PROGRAM PROGRAM

(a) When the [PROGRAM BRANCH] key is valid {indicating lamp at the | BRANCH | | BRANCH
upper left corner of the key lit), a program branch instruction in a part 2
program is executed.

{b) When the [PROGRAM BRANCH] key is invalid (indicating lamp at
the upper left corner of the key unlit), a program branch instruction in
a part program is not executed.



4203-E P-46
SECTION 1 OPERATION

(4) OPTIONAL STOP Key 7

(@) When the [OPTIONAL STOP] key is valid (indicating lamp at the Ong’;"'—
upper left corner lit), operation stops after the execution of an MO1
block in a program.

When the [CYCLE START] bution is pressed, the previous state is
recovered and the program is continuously executed.

(b) When the [OPTIONAL STOP] key is invalid {indicating lamp at the
upper left corner unlit), program is continuously executed even after
the execution of an M01 block.

(5) CYCLE STOP Key

[/

(a) While in the execution of a schedule program, execution of a CYCLE
program stops after the completion of a main program when the STOP
[CYCLE STOP] key is valid (indicating lamp at the upper left area of
the key is lit).

(h) While in the execution of a schedule program, execution of a
program does not stop after the completion of a main program and
the program is executed continuously when the [CYCLE STOP] key
is invaiid (indicating lamp at the upper left area of the key is unlit).

6) AXIS COM. CANCEL Ke 7 )
(6) y AXIS
The command of the specified axis is not executed if the [AXIS COM. COM.
CANCEL] key is invalid (indicating lamp at the upper left corner unlit). _CANCEL )
(7) S.T.M LOCK Key
When the [S.TM LOGCK] key is valid (indicating lamp at the upper left S'OTC'K"
corner lit), only axis movement commands are executed and no L
miscellaneous operations are not executed.
{8) DRY RUN Key
. e DRY
{a) If the [DRY RUN] key is valid (indicating lamp at the upper left corner RUN

lit}), feed commands specified in the cutting feed mode (G01, G02,
GO03, etc.) in a program are executed at the feedrate set by the [JOG
SPEED] dial and feedrates specified in the program are all
disregarded.

(b) Ifthe [DRY RUN] key is invalid {indicating lamp at the upper left
corner unlit), feed commands specified in a program are executed at
the feedrate specified in the program.

[Supplement] To change the dry run mode valid or invalid state, it is
necessary to press the [DRY RUN] key while holding down
the [INTERLOCK RELEASE] key.
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@)

MACHINE LOCK Key

(a) When the [MACHINE LOCK] key is valid (indicating lamp at the

upper left corner lit), all commands in a part program are executed
without actual machine operation.

However, the actual position data and block data display are updated as
the program is executed. The display of such data returns to the
previous state when the NC is reset.

(b) When the [MACHINE LOCK] key is invalid (indicating lamp at the

upper left corner unlit), al commands in & part program are executed
normally.

[Supplement] To change the machine lock mode valid/invalid state, it is

(10} MIRROR IMAGE Keys

necessary to press the [MACHINE LOCK] key while holding
down the [INTERLOCK RELEASE] key.

[/

MACHINE
LOCK

MIRROR MIRROR

(@} With the axis for which the mirror image IMAGE IMAGE

function is valid (indicating lamp at the X A

MIRROR MIRROR
I MAGE [ MAGE
Zz 4

upper left corner lit), the sign of the
coordinate value data is reversed.

{b) With the axis for which the mirror image function is invalid (indicating

lamp at the upper left corner unlit), the sign of the coordinate value
data is not reversed.

[Supplement]j To change the valid or invalid state of the mirror image

(11

(12)

(13)

function, it is necessary to press the [MIRROR IMAGE] key
while holding down the [INTERLOCK RELEASE] key.

INTERLOCK RELEASE Key

To change the valid/invalid state of the dry run mode, machine lock mode
and mirror image operation mode, it is necessary to press the
[[NTERLOCK RELEASE] key at the same time the corresponding mode
key is pressed.

This key is also used 1o start a part program from a selected block.

Although the key has the indicating lamp at the upper left corner, the key
is valid only while it is pressed.

SEQUENCE RESTART Key

The [SEQUENCE RESTART] key is used to restart a part program from
a desired block.

In the mid. auto manual operation mode, this key is used to return the
axes to the position where automatic operation has been interrupted to
perform manual operation.

MID. AUTO MANUAL Key

To perform manual cperation during autornatic or MDI mode operation,
press the [MID. AUTO MANUAL] key.

INTER
LOCK
RELEASE

MID.
AUTO
MANUAL
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{14) PULSE HANDLE SHIFT Key (/"

The [PULSE HANDLE SHIFT] key is used to add axis movements
operated by turning the pulse handle to the operation executed according HIED

to the commands in the program.



4203-E P-49

SECTION 2 POWER ON/OFF OPERATION

SECTION2 POWER ON/OFF OPERATION

This section describes the basic power ON/OFF operation procedures.

1. Turning on the Power

Procedure:

(1) Press the CONTROL ON switch to turn it ON.

Power is turned on to the NC and the system software, resident in the
memory is loaded to the RAM area. While the software is being loaded,

F CONTROL ON

the file names are displayed on the screen. After the completion of
loading of the system software, initial setting is made for the peripherals.
Upon completion of initial setting of the peripherals, the screen as
indicated below is displayed. The NC can now operate correctly.

m AUTO OPERATION

N

5\

[97/07/15 14:10:00
X 2299, 582 0
Y 3385.812 N Co 3
Z ~-1883. 265 F 0.0 H 0
S 0D 0
PF_zosRAM ACTUAL [PART BLOCK ’ ‘ } CHECK ]
\SELECT POSIT. |PROGRAM| DATA | SEARCH DATA [Emny

GEDIEIENGEIGII GG

[Supplement] If an alarm or error occurs instead of the display of the screen as indicated to the right,
take proper corrective measures by referring to the separately prepared manual,

“ALARM & ERROR LIST".
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2. Turning off the Power

Procedure:

(M
2

Make sure that all machine actuators have been stopped.

Press the CONTROL OFF switch to turn it OFF.

If peripherals are connected to the NC, turn off power to these
peripherals.

OCONTROL OFF

AACAUTION

: The NC backs up the data such as tool length offset data, cutter radius compensation

data, work coordinate systerm offset data, and parameter data (excluding the system
parameters) in predetermined intervals. Therefore, if power is turned off just after
changing such data, the new data may not be backed up and the previous data might
remain unchanged.

In such a case, execute the backup command before turning off the power to ensure that the
data is changed without fail.

For backup operation, refer to III. DATA OPERATION, Section 1, 3-4-1. “Back Up
Command”.

3. Emergency Stop

If it becomes necessary to stop the operation immediately, press the EMG. EMG. STOP
STOP switch. The machine stops immediately when the EMG. STOP switch is

pressed. @
The push-to-lock type switch is locked if the switch is pressed; to unlock the =

switch

, turn itin the direction indicated by the arrow symbol. After unlocking the

emergency stop switch, reset the NC and the NC is placed in the operation
ready state.
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SECTION3 MANUAL OPERATION FUNCTIONS

The following manual operation is possible when the MANUAL is selected in the MODE selection keys on
the NC operation panel or when manual intervention mode is selected in the AUTO or MDI mode.

(1) Manual axis feed operation {rapid, jog, pulse handle)

(2) Spindle operation (CW/CCW, stop, release orientation)

1. Manual Axis Feed Functions

1-1. Manual Rapid Feed

After selecting the axis to feed using the AXIS SELECT switches on the machine operation panel, press
the manual rapid feed switch corresponding to the direction in which the axis should move, and the
selected axis moves in the required direction at the predetermined rapid feedrate. The RAPID OVERRIDE
rotary switch is used to adjust the rapid feedrate.

Operation procedure:

(1) Select the axis to feed by the AXIS SELECT switch. ~—AXIS SELECT—

(2) Select the override rate by the RAPID OVERRIDE rotary switch. RAPID
"L % OVERRIDE
This switch is operative while an axis is being fed. 10 830 20
5 80
1 90
0
{3) Press the manual rapid feed switch. —— WURAP D ——

Press the RAPID/+ switch to feed the axis in the plus direction. [ + ] [ ]
Press the RAPID/— switch to feed the axis in the minus direction.

The axis moves only as long as these switches are pressed down.
When they are released, axis motion stops.
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1-2. Manual Cutting (Jog) Feed

After selecting the axis to feed with the AXIS SELECT switches on the machine operation panel, press the
manual cutting (JOG) feed switch corresponding to the direction in which the axis should move, and the
selected axis moves in the required direction at the feedrate set with the jog feedrate rotary switch.

Operation procedure:

(1} Select the axis to feed by the AXIS SELECT switch. —AXIS SELECT—

{2) Select the jog feedrate by the jog feedrate selector switch. This AW “gﬁmggg P
r itch i rati rin is feed.
otary switch is operative even during axis fee s 500 0050
8200 4000 160
4100 600G 240
250
0.041 10000 400
(3) Press the manual cutting feed switch. AW J06 ———

7 [
Press the JOG/+ switch to feed the axis in the plus direction. @

Press the JOG/— switch to feed the axis in the minus direction.

Pressing these switches once will activate the axis feed until the JOG
OFF switch is pressed.

(4) When the JOG OFF switch is pressed, the axis feed is stopped.



4203-E P-53
SECTION 3 MANUAL OPERATION FUNCTIONS

1-3.

Manual Pulse Feed

After selecting the PULSE HANDLE in the AXIS SELECT switches, select the axis to feed with the PULSE
HANDLE AXIS SELECT switch and turn the pulse handle. The selected axis is moved in response to the
rotation of the pulse handle in the direction the pulse handle is turned.

The magnification factor switch is used to select the axis feed distance per pulse.

Operation procedure:

(1) Select the PULSE HANDLE from AXIS SELECT. —AXIS SELECT—

{2) Selectthe axis feed distance per pulse with the magnification factor

switch. X 10
1.0, The selected axis is fed 0.001 mm (0.00004 in.). @ w1
10....... The selected axis is fed 0.01 mm (0.0004 in.). x50
50....... The selected axis is fed 0.05 mm (0.002 in.}.

(3) Select the axis to be fed with the PULSE HANDLE AXIS SELECT
switch.

(4) Turn the pulse handle.

Turning the handle in the clockwise direction feeds the axis in the positive
(plus) direction.

Turning the handle in the counterclockwise direction feeds the axis in the
negative (minus) direction.

[Supplement] When a high pulse feed ratio is selected for the magnification,
the axis feeds almost as fast as rapid feedrate. In this case,
the alarm sometimes occurs.
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2.

2-1.

2-2.

2-3.

Spindle Operation

It is possible to rotate the spindle using the switches on the machine operation panel.

After setting the spindle speed, in the MDI mode operation for example, press the spindle start (CW, CCW)
switch on the machine operation panel, and the spindle rotates at the set speed. Pressing the spindle stop
switch stops spindle rotation.

The set spindle can be adjusted using the spindle speed override switch.

Procedure:

Spindle Rotation

Enter the desired spindle speed (S command) in the MDI mode. This

automatically selects the spindle drive gear range. Note that an S |[¥. ? (7

command cannct be given in the manual mode. C ) 1T
crienTaTion ) | SPINDLE | RELEASE

:
)

Switch to the manual mode, select the spindle rotation direction either -

CW or CCOW, then press the key selected while holding down O O

INTERLOCK RELEASE button. o )| stop %]
——

The spindle starts rotation at a commanded speed. When the spindie ?O % SPINDLE OVERRIDE

speed override rotary swiich is set at other than 100%, the spindle 10 120 43
rotates at the overridden speed. - 40

90 150
80 160
70 180
50 200

Spindle Stop
Press the SPINDLE STOP button to stop the spindle.

Spindle Release

Press the SPINDLE RELEASE hutton to put the spindle gear into the release {neutral) position. This
button is operative only whiie the spindle stays at rest (SPINDLE STOP button pressed). Thisrelease state
permits manual spindle rotation.

Pressing the CW/CCW button while the spindle is in the release state starts the spindle at a commanded
speed after the gear range previously selected has been selected again. The spindle release cannot be
canceled in any other way.

Spindle Orientation

Press the SPINDLE ORIENTATION button while holding down INTERLOCK RELEASE button to stop the
spindle at a definite angular position. This ORIENTATION bution is operative while the spindle is rotating.
Pressing the ORIENTATION button simultaneously initiates spindle orientation and triggers the button’s
indicater lamp.

Upon completion of the orientation, the lamp stops flashing and remains illuminated. Rotating the spindle
cancels the orientation state. The orientation position and speed are set by machine system parameters.
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3.

Indexing Swivel Head (Indexing Attachment)

The swivel head (attachment) can be indexed to the required position by pressing the swivel head
{(attachment) indexing start button after selecting the required position (FR/RH/RR/LH) by the index
position selecting switch. For the swivel head (attachment) indexing operation, following conditions must
be met.

I BACK RIGHT
LEF?/_\,SPINDLE INDEX
© FRONT @

b— SWIVALHEAD =——t

Conditions for the operation:

M
@)
@
(4)
)
(6)

(7
(8)

Spindle is stopped.

Tool is clamped {both for vertical and horizontal spindles).
Tool change arm is retracted.

Swivel head in indexable range indicating lamp is illuminated.
Swivel head index pin is extracted. (only for MCM)

Spindle orientation pin is not extracted.

(Swivel head index command includes the orientation pin extraction.)
Not in alarm A occurrence

ATC operation sequence number is within 1 to 19, 50 o 66. (only for MCM)

[Supplement] 1. in completely automated operation including ATC, the swivel head is automatically

indexed for automatic tool change operation after Z-axis is moved up to the tool
change position. (only for MCM)

RR position for vertical spindle

FR position for horizontal spindle

2. Usually, the swivel head (attachrment) is rotated in the clockwise direction. In the
M17 mode, it is rotated in the counterclockwise direction.
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4-1.

4-1-1.

ATC

ATC Operations

Establishment of Correspendence between Toalpot Numbers and Tool Numbers by Manual Tool
Change Operation

In the memory-random ATC system the tool in the spindle is returned to the toolpot in which the tool to be
setin the spindle nextis held. Therefore, the correspondence between the toolpot numbers and the teol
numbers changes each time the automatic tool change cycle is carried out. This means that the initial
correspondence between toolpot numbers and tool numbers must be set and stored in the memory before
starting the ATC operation.

For setting this correspondence, there are two ways as follows:
{(a) The table listing the correspondence between the toolpot numbers and tool numbers is made

in advance, the correspondence table is established on the screen and individual tools are
stored in the corresponding toolpots according to the established correspondence.

(b) Atoolis manually set in the spindle and is returned to the toolpot specified or to an empty pot,
automatically selected by the manual tool change operation.

In this section the procedure for (b) is explained. Refer to II1. DATA OPERATION, Section 1, 5-2. “ATC Pot
No./Tool No. Table” for the procedure for (a}.
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(1) Setting procedure

{a) Switch the mode to “manual” by pressing the MANUAL key.

The display is possible in the automatic and MDI modes also. However, the setting is effective only
in the manual mode.

(b) Press function key [F8] (EXTEND) to change function key guide message. Then press
function key [F2] (TOOL SET).

(¢} The <ATC TOOL SET (POT REF) :x page is displayed.

m AUTO OPERATION

POT TOOL  POT TOOL  POT TOOL POT TOOL
NO.  NO. NO.  NO. NO.  NO. NO. NO.

\

N 1
[97/07/15 14210:00

* ATC TOOL SET (POT REF}

1 001 1 on :SPCY POT NA
2 002 12 012 IACT TOOL [ 020]
3 003 13 013 :NXT TOOL 00
4 004 14 014

5 005 15 015 :MAGAZ INE 10

6 006 16 016
7 007 17 017
8 008 18 018
9 009 19 019
10 10 20 NA

POT ’TOOL
SEARCH | SEARCH

\sr:‘rl }auw‘ J
) ®) ()] ) () ()

Note that POT NO. and TOOL NO. at the left hand column are only for display purpose and setting
them is impossible.

(2) Symbols on the display pages are as follows
- Indicates the next tool.

>> Indicates the toolpot number which is located at the position where a tool can be manually
removed from or inserted into the toolpot.

(3) The data to be set
(a) SPCY POT
This is used for specifying the toolpot to which the active tool is to be returned, if necessary.
[Supplement] 1.  The maximum number is the number of toolpots in the magazine,

2. If another tool number has already been assigned to the specified toolpot number,
an error occurs.

3. When specifying a toolpot number for returning a large-diameter tool,” the adjacent
toolpots should have a dummy tooi or they should be left empty. Otherwise, an
error occurs.
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(b) ACT TOOL

This indicates the tool number of the tool set in the spindie.

{Supplement] 1.
2.
3.
4.
5.
(c) NXT TOOL

The maximum tool number is the same as the number of tool offsets. (50 in
standard)

In case the settool number has already been assigned to another toolpot number,
an error occurs. Although a large-diameter tool (XX, L) can be set, setting of a
dummy tool (D) is impossibie. In ¢case the pot number has already been specifiedin
the SPCY POT caolurnn, and when a large-diameter tool is specified, the adjacent
toolpots should have no tool data or be assigned with dummy toot (D). Otherwise,
an alarm occurs.

Setting of a large-diameter tool (XX, L} is possible but the setting of & dummy tool
(D) is impossible, ‘

In case a large-diameter tool is specified with pot number entered in the SPCY
POT, an error will occur if no tool or a dummy tool (D) is not assigned with the pots
prior/next to the SPCY POT.

In case a large-diameter tool is specified with rno pot number entered in the SPCY
POT data location, an error will occour if there are no three empty pots arranged in
succession or no two empty pots in succession next to the pot assigned with a
dummy tool (D).

This indicates the tool number to be set in the spindle next. No data is entered for the first tool
returning cycle.

[Supplement]

1.

2.

The maximum number is the same as the active tool.

In case there is a mismatch between the tool number specified and the toolpot
number, an error occurs.

Setting of a large-diameter tool {,L) and dummy tool (D) is impossible.

An error will occur when pot number is specified in the SPCY POT data location.
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{4} Returning a tool to the magazine

When returning a tool to the magazine pot, there are two methods such as (a) specifying the toclpot
number; and (b} returning the tool to an empty pot automatically. These two methods are detailed
below. For the procedure to set a tool on the spindle manually, refer to the section covering the
manual tool change procedure.

(@) Tool return cycle with pot number specified:

1) Position the cursor on the SPCY POT data location.
Key in the return pot humber and press the WRITE key.

2) Setatool in the spindle.

3} Position the cursor on the ACT TOOL data location.

After keying in the active tool number, press the WRITE key. In this case, the data of NXT TOOL
should be NA.  If a tool number has been entered, key in “x” after locating the cursor on NXT
TOOL, to clear the data.

4) Press the 1 CYCLE START key.

The toolin the spindle is returned to the specified pot and the correspondence between the toolpot
number and the tool number is set and stored.

lf this operation is intended for the pot which is assigned with another tool number, an error occurs
and tool return cycle is not started.

(b) Tool return cycle without pot number specified:
1) Clear the data of the.SPCY PQT by entering as asterisk ().
2) Setatoolin the spindle.
3) Enter the active tool number for ACT TOOL.
In this data entry, the NXT TOQOL data must be NA.
4) Pressthe 1 CYCLE START key.

The empty pot located nearest {o the presently indexed pot is automatically selected and the tool
return cycle is started.

[Supplement] 1. Pressingthe 1 CYCLE START key with the next tool number specified, initiates the
normatl too! change cycle.

2. The SPCY POT data is automatically cleared after the execution of “1 cycle start”
command.

3. TheSPCY POT datais only for tool return cycle. Therefore, ifthis data and the NXT
TQOL data have both been entered when the 1 CYCLE START key is pressed, an
error Oceurs.

4. In the automatic empty pot selection, the empty pot is looked for in the magazine
clockwise direction rotation. If there is no empty pot, an error occurs and no return
cycle is carried out.

5. When entering a large-diarneter tool, enter “,L” following the tool number.
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4-1-2,  Operation on ATC Operation Panel

(1) Status indication and operation keys

This indicates that the display screen displays the ATC status.

<
K AUTO_OPERAT 10N ,1 \

ATC/APC ATC DATA* 197/07/15 14:10:00

‘ ACTIVE ACT. POS. SEQ. NO.

NEXT
ATC 001 002 001 o _
RUN \ ATC operation sequence

number

Pot number presently selected
in the magazine

Next tool number

Tool number currently set in

the spindle
PR ‘ACTUAL \PART { BLOCK ‘ ‘ \ CHECK
\ ELECT | POSIT. |PROGRAM| DATA | SEARCH | ATC/APC] DATA [EXTENIy
(Fr)(r2)(F3)(Fa)(rs)(F6)(F7)(F8)
This filed displays “READY”, ﬁ
“RUN", depending on the
operation status.
(— ATCOPERATION = ——— Releases interlock.

m]KmHi H&%/”
RELEASE

Operations for ATC =

are selected. [-‘ %E;g%" E} eTEE ’ 1STQ

/ Reverses one step at a time.
Advances one step at a time.
Executes tool RETURN CYCLE.
Executes one cycle.

Fig. 3-1 ATC Operation Using Flat Panel

(a) ATC/APC display

~ Inthe automatic, MDI or manual mode, press function key [F6] (ATC/APC) to display the ATC/APC
screen.

(b) Selection of ATC operation

Press the ATC key at the ATC OPERATION panel. Whether the ATC operation is selected can be
checked by the display screen display — <ATC DATA.
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(c)

(d)

(e)

(f)

1 CYCLE START

The “1-cycle start” operation is allowed only when the message “READY” is displayed with the ATC
sequence number set at “1”. This automatically carries out one complete automatic tool change
cycle.

When it is necessary to change the tool numbers of ACTIVE and NEXT, follow the procedure
indicated in III DATA OPERATION, Section 1, 5. “Tool Data Set Commands”.

RETURN CYCLE START
The return cycle operation is possible from any ATC operation sequence number.

The operations activated by the pressing of the RETURN CYCLE START key depend on the ATC
operation sequence where itis pressed. Thatis, when it is pressed before the tool change arm 180
degree rotation, the tool return cycle immediately starts and no tool change cycle occurs.
However, when the RETURN CYCLE START key is pressed after the tool change arm 180 degree
rotation sequence, then the automatic tool change cycle is continued.

1 STEP ADVANCE

ATC operations advance one step at atime. When the cycle does not advance even if this key is
pressed, due to presence of uniulfilied conditions for tool change position or spindle orientation,
press the | STEP ADVANCE key while pressing the INTERLOCK RELEASE key. It will then ignore
them and continue operations.

This key is inoperative while the message “RUN” is being displayed on the display screen even if
the ATC is not operating. In this case, clear the “RUN” message from the screen by resetting,
before pressing the 1 STEP ADVANCE key.

Note that when mechanical conditions are not met, the 1 STEP ADVANCE key is not operative
even when the INTERLoCK RELEASE key is pressed since these conditions are notignored. The
message “RUN" remains on the display screen.

1 STEP REVERSE

This returns the ATC operations one step each time it is pressed. Functions of the 1 STEP
RETURN key are the same as the 1 STEP ADVANCE key except that the ATC operations are
returned instead of advanced.

INTERLOCK RELEASE

The spindle orientation completion and tool change position conditions are ignored only as long as
this key is pressed. It will not ignore other mechanical conditions.

For ATC operation, refer to the maintenance manuais for each models,
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(2) ATC restoration

(@)

When the ATC shuts down during the cycle, discover the defect by a diagnosis message, and,
after restoring conditions, reset the ATC operation sequence number to 1 with the 1 STEP
ADVANCE key.

For diagnosis message, refer to the Maintenance Manual for individual machine models.

If a disconnection occurs during ATC cycle execution, the spindle crientation completion and
the tool change position conditions are erased. To restore, press the 1 STEP ADVANCE key
while pressing the INTERLOCK RELEASE key to reset the ATC operation sequence number
to “1 ll.

When the ATC operation is reset during the cycle, the 1 STEP ADVANCE, 1 STEP REVERSE
or RETURN CYCLE START key can ailso be used.

In the return cycle, even when the ATC operation sequence number is set to “1” by depressing
the RETURN CYCLE START key after resetting the operation, the next tooi number is not set
at “0”. The operation above, during the ATC operaticn sequence, numbers smaller than those
indicated above, resets the next tool number to “0”. This is because the tool change operation
with the next tool will possibly be made if the next tool number has been written when the ATC
operation sequenced number is set to “1” by the 1 STEP ADVANCE key.

When it is necessary to set the next tool number to “0”, enter T0O in the MDI mode and press the
CYCLE START button after pressing the WRITE key since “0” entry for the next tool is impossible in
the tool data setting mode.

To change the next tool number, set the required number at the TOOL DATA SET screen.
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4-2.  Manual Tooi Change

Press the TOOL CHANGE
CYCLE button.

.Press the TOOL CLAMP button.

Press the TOOL UNCLAMP button.

M

(Arrangement of operation switches
varies depending on machine model.)

Press the Tool. CHANGE CYCLE button.

The X-, Y- and Z-axis move together to the tool change position. (varies depending on machine

model.)

Hold the tool set in the spindle by hand, press the TOOL UNCLAMP button, and remove the
tool.

Set the new tool in the spindle and press the TOOL CLAMP button. This completes manual tool

change operation.

A lamp lights for each button pressed to show the respective condition.

AACAUTION

: When changing tools manually, the tool number presently on the spindle and the active

tool number displayed on the ATC operation panel will differ. Write the correct active tool
number on the xTOOL DATA SET:k page to avoid having the tool returned to the wrong
magazine pot.
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MCM:
(1)

@

(3)

Press the TOOL CHANGE CYCLE button. @®
The indicating lamp above the TOOL CHANGE CYCLE button 1% =
comes on indicating that a tocl change cycle can be carried out.
Hold the tool in the spindle by hand or using a proper base and
press the TOOL UNCLAMP button for vertical or horizontal ? ® "“"".:l ®
spindle. The tool in the spindle can be removed. When the
TOOL UNCLAMP button is pressed, the indicating lamp above © ©
the button comes on.

0.

O -wuo

Set a new tool in the spindle and press the TOOL CLAMP
button for the spindte for which the tool is to be set. This turns
off the TOOL UNCLAMP and TOOL CHANGE CYCLE lamps

and the manual tool change cycle ends.

AAGAUTION

: (1) When it is necessary to cancel the manual tool change cycle mode after pressing the

TOOL CHANGE CYCLE button, simply press the TOOL CHANGE FINISH button on
the machine operation panel.

{2) When changing tocls manually, the tool number presently on the spindle and the active
tool number displayed on the ATC operation panel will differ. Write the correct active tool
number on the xxTOOL DATA SET:k screen to avoid having the tool returned to the swing
magazing pot.

4-3. Manual Magazine Operation

Turn the MANUAL INT. switch on the MG MANUAL operation panel ON to allow manual magazine

operation.
Swilch Name Function
MANUAL INT - ON The automatic tool change cycle is interrupted immediately eve during

ATC operation when the MANUAL INT. switch is ON. The lamp above
the switch lights, indicating that manual magazine operations are
enabied. The lamp will not light up when manual magazine operation
creates hazards and it is not allowed. After returning the MANUAL INT.
switch back to OFF from ON, the interrupted cycle will automatically
restart from the ATC operation point reached before turning the switch
to ON and will execute until up to the end of the cycle.

CONSTANT INDEX - ON | Continuously rotates the magazine without stopping at each pot.

INDEX START - CW/CCW [CW ....... Rotates the magazine in a clockwise direction.
CCw ..... Rotates the magazine in a counterclockwise direction.
INDEX STOP Pressing this button while the magazine is in continuous rotation stops

the magazine at the nearest pot position in the direction of rotation.

EMG.

STOP Cuts operating power to the NC control hox.
{Refer to Section 2, 3. “Emergency Stop”.)
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Operating method is shown below:

M

e

O/= — @
MG MANUAL (1) Turn the MANUAL INT

switch to ON.

MANUAL INT CONSTANT INDEX_[Lt—"
FE ON OF Ch

&

J (2) Turn the CONSTANT INDEX
| ~__ switch to ON or OFF,

& INDEX STOP INDEX START

’ CW = GOW

@ (3) Press the INDEX START buttor to CW or GCW.
(4) Press the INDEX STOP button to shut-down
e continucus indexing.
(Arrangement of operation switches varies

LL depending on machine model.}
\& —— 0O

Fig. 3-2 Manual Magazine Operation

The lamp lights when the MANUAL INT. switch is ON, indicating that manual magazine
operation is possible.

Set the CONSTANT INDEX switch ON or OFF.

Starts continuous rotations.

Stops at each pot.

After setting the INDEX START button to CW or CCW, press it. The magazine starts rotating.
Magazine operating conditions are shown below.

Constant Index Index Start Magazine Operation
CW Continuous rotation in the clockwise direction until the
ON INDEX STOP button is pressed
cew Continuous rotation in the counterclockwise direction until
the INDEX STOP button is pressed
CwW Stops at each pot while rotating in the clockwise direction,
OFF Stops at each pot while rotating in the counterclockwise
ccw e
direction.

With the CONSTANT INDEX switch turned OFF, the magazine will rotate as long as the INDEX
START button is pressed. Releasing the button will stop the magazine at the nearest pot position in
the direction of rotation.

The magazine rotates continuously when the CONSTANT INDEX switch is turned ON. Pressing
the INDEX STOP button stops the magazine at the nearest pot position in the direction of
rotation.
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4-4.  Manual Tool Change in Automatic Mode Operation

(1

(2

MDB

The entry of M06 places the control in the manual tool change mode like the TOOL CHANGE
CYCLE button has been pressed.

Exchange the tools in the same manner as exchanging the tools in the manual mode operation.

After the completion of the tool exchange, press the TOOL CHANGE CYCLE FINISH button on the
machine operation panel.

MCV, MCR, MCM

The eniry of M70 places the control in the manuai tool change mode like the TOOL CHANGE
CYCLE button has been pressed.

Exchange the tools in the same manner as exchanging the tools in the manual mode operation.

After the completion of the tool exchange, press the TOOL CHANGE CYCLE FINISH button on the
machine operation panel.
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5. APC

5-1.  APC Operation

(1) Status Indication and operation keys

This indicates that the display screen displays the APC status.

I
{_AUTO OPERATION ,’

[97/07/15 14:10:
ATC/APC *APC  DATA®
’ ACTIVE NEXT  ACT.POS.  SEQ.NO.
APC 001 002 001 001
RUN

APC gperation sequence

number
Pot number presently selected
in the magazine
Next tool number
Tool number currently set in
the spindle

ACTUAL BLOCK CHECK
LECT POSIT. PROGRAM DATA | SEARCH | ATC/APC| DATA [EXTEND]/

(D) (R () () (78] () (F7) (F8)

This filed displays “READY”, /9
“RUN", depending on the
operation status.

—— ATCOPERATION ——ry

Releases interlock.
aadt
LO
RELEASE
Operations for APC m
are selected. “[mcj [aemm mep! P l
ART cH| |REYERS

/ Reverses one step at a time.

Advances one step at a time.

Executes ool return cycle.

Executes one cycle.

Fig. 3-3 APC Cperation Using Flat Panel
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(@)

{b)

(c)

)

®

ATC/APC display

Inthe automatic, MDI or manual mode, press function key [F6] (ATC/APC) to display the ATCG/APC
screen.

Selection of APG operation

Press the APC key atthe APC OPERATION panel. Whether the APC cperation is selected can be
checked by the CRT screen display — :<APC DATA::.

1 CYCLE START

When this key is pressed, one automatic pallet change cycle is carried out. Note that this operation
is effective only when the message “READY” is displayed on the screen.

RETURN CYCLE START

When this key is pressed, the automatic pallet change cycle is carried out in the reverse order up to
its operation sequence number of “1”.

1 STEP ADVANCE

Each time this key is pressed, the automatic pallet change cycle is advanced step by step. Note
that this key is inoperative when “RUN” is displayed on the screen.

If “RUN" message is displayed for a long time, the cycle will be stopped due to uniulfilled step
advance conditions. Inthis case, pressthe RESET button to ¢lear “RUN” message and then press
the 1 STEP ADVANCE key. Should “RUN” message appear again, consult your local Okuma
representative.

1 STEP REVERSE

This operation returns the automatic pallet change cycle step by step each time it is pressed.
Functions of the 1 STEP REVERSE key are the same as the 1 STEP ADVANCE key except that
the APC operations are returned instead of advanced.

For APC operation, refer to maintenance manuals for each models.
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5-2.  Automatic APC Operations

(M

(2)

Pallet Change

Automatic pallet change cycle is carried out by executing the MB80 command.

Workpiece Setup Completion

The automatic paliet change cycle is carried out after the workpiece setup has been confirmed. This
setup completion condition is confirmed by pressing the WORK LOAD FINISHED button.

The WORK LOAD FINISHED button is located on the operation panel and also on the separately
installed APC operation panel (option). Both of these buttons have the same function. When the
WORK LOAD FINISHED button is pressed, its indicating lamp lights.

Even when the automatic pallet change M code command is read while the workpiece setup
completion is not confirmed (lamp OFF), the APC does not operate. in this case, the diagnosis
message tells that the workpiece setup is not confirmed. Press the WORK LOAD FINISHED button
after making sure that the workpiece has been set on the paliet.

In the manual mode, the control is always in the state that the WORK LOAD FINISHED button is
pressed.

WORK LOAD RESET Pushbutton Switch

If the WORK LOAD FINISHED button is pressed mistakenly while a workpiece has not been set on
the pallet, this setup completion confirmation state can be cancelled by pressing the WORK LOAD
RESET button.

The WORK LOAD RESET button is located on the operation panel and also on the separately
installed APC operation panel (option). Both of these buttons have the same function. When the
WORK LOAD RESET button is pressed, its indicating lamp goes off.

The workpiece setup completed state cannot be cancelled by pressing the RESET button.

5-3. Manual APC Operations
Manual pallet changer operation is possible when the MANUAL INT. switch is set at the ON position.

(M

Parallel or Rotary Type 2-Pallet APC {Vertical/Horizontal Machining Center)

[ = O)
(%' O APC OPERATION 1
CYCLE START O SET UP COMPLETION

OFF ON
O EMG. STOP
} SLIDE HOLD DOOR
F OPEN

\(B\.-_ﬁ. _ CLOSE L __AJ

Fig. 3-4 APC Operation Panel — Parallel or Rotary Type 2-pallet APC
(Vertical/Horizontal Machining Center)
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Switch Name

Function

MANUAL INT. ON/OFF

Turning the MANUAL INT. switch ON during the automatic pallet
change cycle interrupts the automatic pallet change cycle being carried
out and manual pallet change operation is permitted. The indicating
lamp above this selector switch lights when the switch is ON. In case
the manual pallet change operation is dangerous, the indicating lamp
does not come on, thus inhibiting manual pallet change operation
intervention.

Returning the switch to the OFF position and pressing the SETUP
COMPLETION button will autornatically resume the interrupted
automatic pallet change cycle from the sequence where the interruption
has occurred up to the end of the cycle.

SETUP COMPILETION This button should be pressed after the setup of workpiece on the pallet
has been completed. The indicating lamp lights and the CNC unit
acknowledges set up completion.

DOOR OPEN/CLOSE OPEN .... The door enclosing the machine is opened.

CLOSE ... The door enclosing the machine is closed.

The setting of the DOOR CLOSE/DOOR OPEN switch is effective even
when the MANUAL INT. switch is set in the OFF position. During the
automatic paltet change cycle, the door will not be closed even when
the switch is turned down to the CLOSE position since automatic pallet
change cycle is carried out with the door open. The door will be closed
only after the completion of the cycle.

CYCLE START Pressing this button starts the NC system operation.

SLIDE HOLD This button brings the NC system inte the slide hold mode. .

EMG. STOP This button shuts off the control power of the NC system.

{Refer to Section 2, 3. "Emergency Stop”.)

PALLET IN POSITION ({for
MC-H parallel type 2-pallet
APC) ‘

The PALLET IN.-POSITION lamp will light when the pallet is positioned
at the predetermined position.

SAFETY GUARD
INTERLOCK (rotary type
2-pallet APC)

While the guard is open, the SAFETY GUARD INTERLOCK indicating
lamp stays on and automatic pallet changer cycle is disabled. The
lamp will go off when the safety guard is closed, thus enabling pallet
changer position.
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6. Other Functions

These include the COOLANT, OIL MIST, AIR BLOW, OIL HOLE, CHIP CONVEYOR and DISPLAY

SCREEN.
f A |7 }[ﬂ ) [ |
A.B N0z, | [ L.
DISPLAY
oiL. mist! foi. H OFF HIP Ton

These keys are flat keys. When a key is pressed, the LED at the upper left corner turns on and the
corresponding function is turned on. When itis pressed again, the function is turned off and the lamp
goes off simultaneously.

(1} Operation keys

(2) Keys
{a) COOLANT, OIL MIST, AIR BLOW, OiL HOLE

Setting of these keys is effective independent of the operation mode, whether MANUAL, MDI or
AUTO.

For both M08 and M09, the M code entered last becomes effective in the same way as the coolant
switches.

(b) LUB.

When the key is pressed, axis slideway is lubricated.
{c) DISPLAY ON/OFF

ON....... Display is disabled.

OFF...... Display is enabled.

Turning this key off when display screen is not required can elongate service life of display screen.

NOTICE | |: Y/ZAXIS CROSS RAIL (W) CLAMP

When these axis clamp switches set at the upper position, the corresponding axis (Y for
spindlehead, Z for ram and W for crossrail) is clamped with the indicating tamp lighted up.
Turning the switches to the lower position unclarmp the axis and the indicating lamp goes off.

H the axes are clamped during axis feed, the axis movement is brought to a stop and clamped.
However, this operation will cause the guideways to be worn rapidly and therefore
clamp/unclamp operation should no be carried out while the axes are being fed.

When power is turned on to the machine, X-, Y-axis and crossrail (W-axis) are in the unclamp
state.
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SECTION4  MDI OPERATION

MDlI is an abbreviation for Manual Data Input and each block of data entered is executed as in automatic
mode operation.

1. Operation Procedure

The operation procedure is described below:

(1) Press MDL.

S— — —
— — I\ ! !
e e
e
I F BN

AEnOnEE
GONGGRES

DD OO [s]
OO0

N 000 O

@@J @O@@ wri

 BEEEEREBRREE | ] e
/

/ — I /
/ / (4) Press WRITE.

(3) Key in the data.

(2) Press function key [F3] (PART PROGRAM).

Fig. 4-1 MDI Operation

(1) Press the MDl key.
“IN" is displayed on the 21st line on the display screen.
(2) Press function key [F3] (PART PROGRAM).
The title MDI PROGRAM:k is displayed on the display screen.
If this display page is not given, press the PAGE key until this page is displayed.
Note that MDI operation is possible without this step.
(3) Enter the data of one block on the keyboard.

This data is displayed on the console line (21st ling).
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<

(6)

Press the WRITE key.

The entered data is displayed in the buffer field of the MDI program display. The RTMDI (Return
from MDI} Instruction is automatically inserted.

in the BUFFER field, only one block of commands may be entered. If an attemptis madeto enter a
block of commands when another block of commands is displayed in the BUFFER field, the
commands presertly displayed are cleared.

Press the CYCLE START switch.

The input data is executed when this switch is pressed. The input data is transferred from the
BUFFER field to the CURRENT field and the BUFFER field is cleared.

If steps (3) to (5) are executed repeatedly, the NC operates successively.
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2. Automatic Mode Operation and MDI Mode Operation

(1

(2)

(6)

During the execution of the automatic mode operation, the MDI mode operation may be
inserted after interrupting the automatic mode operation.

Switching the operation mode from the automatic to the MDI causes the control to halt after the
execution of the commands in the block which has been read at the time of operation mode
switching, thus permitting the entry of the data. Note that the block which has just been read is
identified by the symbol “>>" on the display screen. (The block being executed is designated
with “4".)

When the operation mode is switched from the Single Block mode to the MDI mode, the control is
placed in the MDI mode right after the completion of the block, once it has been executed.

[Program] [MDI]
t N110
ﬁ}}; GO0 X100 Y100
> N113
N114
RTMDI

If the MDI mode is switched on during N110 execution by automatic operation (single block
mode off), blocks up to N113 are executed and the machine stops operation. Then, if the
machine is returned to the automatic mode, the program execution is continued from block
N114 after several blocks are executed in the MDI mode.

The commands entered the MDI mode are executed in the same manner as those in a
program, and the modal state established in the MDI mode will remain active after the operation
mode is switched back to autormatic.

When the MDI mode is selected while the cutter radius compensation function is active, the axis
movement commands keyed in and executed in the MDI mode are also controlled by this
function.

The manually inputted data may be executed directly after the commands of the block which
has been executed when the operation mode is switched from the automatic (single block mode
off} to the MDI. That is, the data reading-in mode as in the single block mode can be set. This
setting is made by bit 7 of NC optional parameter (bit} No. 2.
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3. Subprogram Call in the MDI Mode Operation

(1) Although the CALL command {single call} may be activated in the MDI mode, the MODIN
command (call of subprogram after axis movement) is not effective in this mode. For the call of
a subprogram, the main program from which the subprogram is called should be selected
before it is called in the MDI mode.

{2) During the execution of a subprogram, the single block mode may be turned on and off as
needed. While the single block mode is off, the called subprogram is executed up to its end
and then the control stops operation. If the single block mode is on, the called subprogram is
executed by one block and the control stops. Pressing the CYCLE START switch after that
causes blocks of commands to be executed sequentially block by block each time it is pressed.
The entry of new data is not allowed until the completion of the called subprogram.

[Supplement] 1. The following commands cannot be specified in the MDI mode:
Branchecommands ......................... GOTO and IF
Commands used in schedule program ........ VSET, PSELECT, etc.

2. During the execution of a schedule program, the MDI mode operation is possible if
a main program is not being executed.

3. The CYCLE START switch becomes effective when it is released after it is pressed
as in the automatic mode operation.
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SECTION5 AUTOMATIC MODE OPERATION

1.

Main Program Selection and Operation

in order to execute a part program in the automatic mode, first select the part program. Programs storedin
the memory have their own file names since programs are managed as files. The specified main program
is read from the part programs stored in the file and the subprogram, called in the main program, is
searched out in the specified sub file to be loaded to the NC.

For the selection of file, the directory-selection-based file operation screen is used.

The following explanation gives basic information on program selection operation. In addition to the basic
information given below, there are various functions including the function to display the registered part
program files in batch. For details of the funciions, refer to I11. DATA OPERATION, Section 2, 15.
“Directory-Selection-Based File Operation Function”.

The operating procedure is described below:

(1) Pressthe AUTO key.

(2) The iamp at the upper left corner in the key lights and the screen changes to the automatic
operation screen.

Press function key [F1] (PROGRAM SELECT).

ACTUAL BLOCK
SELECT POSIT. DATA SEARCH

[Fﬂ(Fﬂ[Fﬂ@@@ﬁﬂ@

Press [F1] (PROGRAM SELECT).

CHECK
DATA [EXTEND]
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The screen changes to the auto operation screen and the following is displayed on the screen.
PROGRAM SELECT

[AUTO_GPERAT 10N \
(97707715 T4 T0°00
PROGRAN SELECT GVERRRITE
Psil

INDEX DISPLAY PROCEDURE

[F2] — MD1:*.MIN

[F3] — FDO:*.MIN

TO DISPLAY QTHER |NDEXES, AFTER PRESSING [F1] .,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFALLT DEVICE NAME = MD1:

DEFAULT FILE NAME = * MIN

>XPS

kjmex‘mnﬁx' /
HEE®HE®®®

Enter the designation mode from the table below.

FDO: COMMAND | GVERWR/ | CHAR.
INDEX |HISTORY | INSERT| DELETE | CANCEL

(3)

The input format is as indicated below and entry of an asterisk (<) instead of a file name, will display

a file na

me directory.

=PS s main-file-name, main-program-name, sub-file-name; option

Main-file-name

File name of main programs

File name of sub programs which are called from a main program

Opton .............. Designation of A, B and S option
Procedure Designation Contents Remarks
Mode
@) PSSk Designates main file name. Designation of device name
for calling out main file is also
possible.
PSS ; Designates main file name and Same as above.
option.
(b) PSc ik, Designates main file name and main | Same as above.
-| program name.
PSu sk, 3k; Designates main file name, main Same as above.
program name and option.
{c) PS5k, | Designates main file name, main Designation of device name
program name and sub file name. for calling out main and sub
file is also possible.
PSLsk, %k, %; Designates main tile name, main Same as above.
program name, sub file name and
option,
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Designation

Procedure Mode

Contents

Remarks

(d) PS_%,,%
. file name.

Designates main file name and sub

PSS %, %

A.MIN is automnatically selected as
main file name. Designates main
program name and sub tile name.

(a) Designation mode PS _ = {or PS i %3)
1) KeyinasPS. % orPS. k.

2) Press the WRITE key.

The display is changed to the PROGRAM SELECT INDEX screen and main file names registered
are displayed. (This searches files having extension “MIN" from MD1:.)

mUTO OPERATION AMIN

0 NGTR 1\

PROGRAM SELECT |NDEX
MAIN PROGRAM FILE

JH. MIN

B. MIN |
D. MIN

KS.MIN

K51, MIN

ABCD.MIN

K52. MiN

K53. MIN

PO3.MIN

POO. MIN

=PSB

=what is the file name for program select 7

[ 97/07/15 14:10:00
Tmm

PAGE 1

PROGRAM

\SELECT

ACTUAL |PART
POSIT. | PROGRAM

BLOCK
DATA

SEARCH I

] CHECK
DATA [Emw

3) Position the cursor at the desired file name.

4) Press the WRITE key.
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5) If there is an option designation “", the screen automatically goes to the option designation
mode and the messages below are displayed at the lower block on the display screen.

Amethod A B:method B S:without branch, subprogram function
What is the option for program select? !

Key in “A”, “B”, or “S” as desired. (Option B and option S can be specified simultaneously.)

{ [_AUTO_OPERATION A MIN 0 N 3
[87/07/75 14:10:00
Trom

PROGRAM SELECT INDEX

MAIN PROGRAM FILE PAGE 1
JWMIN

B.MIN

D.MIN

KS.MIN

K51.MIN

ABCD. MIN

KS2.MIN

K53. MIN

PO3. MIN

POO.MIN

=P$ *;
=what is the file name for program select ?
Almethod A Bimethod B Siwithout branch, subprogram function
what is the option for program sefect ? !B
[Exremy

QEEW ﬁgsnljﬂ_’ gkggx
(r)(r2)(F3)(Fa)(F5)(Fs)(F7)(F8)

6) Pressthe WRITE key.

CHECK
DATA

SEARCH

Entry of “B” in response to the prompt “What is the option for program select? !” selects the
operation method B (large capacity operation method). If the control is not supported by this
operation method, the entry is ignored.

When the WRITE key is pressed without entering any character in response to the prompt “What is
the option for program select? I, the control operates in accordance with the setting of the NC

optional parameter (word) No. 11.
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(b) Designation mode PS i sk, (or PS . ,%;)
1) Keyinas PS>k or PSS os¥k,%;.
2} Select main file names in the same procedures as 2), 3) and 4) in (a).

3) Enter the main program name when the prompt “What is the program name for program
select? I” is displayed at the lower section of the screen.

/[_ AUTO OPERATION A MIN 01 N 9\

[97/07/15 14:10:00
Tmm

PROGRAM SELECT INDEX
MAIN PROGRAM FILE PAGE 1
WHEEL100. MIN
SHIL2.MIN
QEAR-1.MIN
BOX-1.MIN
OHOLE. MIN
BOX. MIN
OSHT2.MIN
QEAR.MIN
SHAFT. MIN

P35 * ¥
what is the file name for program select ?
what is the program name for program select 7 !

\ sz | s,
(D () () (r) () () (77) (e )

For example, selecting main program name 0100 is as follows:

PART BLOCK CHECK
PROGAAM | DATA | SEARCH DATA [EXTENDy

What is the program name for program select? 10100

4) Press the WRITE key.

If the WRITE key is pressed without entering the program name, the first program in the main file
is selected.

5) When there is an option designation “;”, the display screen allows the entry of option
designation code. Follow the steps 5) and 6) in (a).
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(c} Designation mode PS L 3,3, (or PS i =,3k,%;)

1) Keyinas PS i s,k or PS w1 sk %, %;.

2) Select the main file name in the same procedures as 2}, 3) and 4) in (a).
3) Select the program name in the same procedures as 3) and 4) in (b).

4} The screen will then display the subprogram file names.

Files having extension “SUB” in MD1..

/fAUTO OPERATION A MIN 0100 N 9\

{97/07/15 14:10:00
T
PROGRAM SELECT INDEX

SUB PROGRAM FILE PAGE 1

JW. suB

JW1. Sug

[A.sUB

OSHT2. SUB

SHTHCLE. SUB

BOX1.5UB

=Pg * % %

what is the file name for program sefect ?

what is the program name for program select 7 10100

what is the file name for program select ?
PROGRAM | ACTUAL |PART BLOCK CHECK

\SELEC’T POSIT. |PROGRAM ! DATA SEARCH DATA [EXT@

EEREEEEFEE)

5) Position the cursor at the desired file name,

6) Pressthe WRITE key.

7) I there is an option designation ", the display screen allows the entry of option designation
code. Follow the steps 5) and 6} in {(a}.

{4) By pressing the WRITE key, the main program can be read from the specified main file, while
the subprogram called up in the main program is loaded to the NC, and the main program is
displayed on the display screen.

Ifthe subprogram called up in the main program cannct be found in the specified sub file, it should be
searched for in the sub file of the extension SSB so that loading can start. If it still cannot be found,
an error oceurs,
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{5) Pressthe CYCLE START switch.

By pressing the CYCLE START switch, the main program can be started.

[Supplement]

1.

10.

If a main file name is omitted, A.MIN is used. If the main program is omitted, the
first program in the main file name is used.

Search of the subprogram which has been stored as a part of the main file is made
first.

When the sub file name is omitted, the search of a subprogram called in the main
program is made only for the sub file of the extension SSB or MSB. Therefore, the
sub file with extension .SUB should be input without fail. Only one kind of sub file
can be input.

(If the subprogram in the main file calls the other subprogram, the subprogram to
becalled must be stored after the one from which it is called.)

If there is no specified file name or program name, an error occurs. Then, the
program selected previously becomes invalid. Always confirm that the valid file
name or prograrn name is displayed on the first line of the display screen.

A program once selected is valid until the next program is selected. Selecting the
schedule program is invalid.

Direct specification of the file name without using symbol “s”is also allowed.

Main and sub file name directory can be searched for using alphabetic character,
:‘_1), u?n’ Or “*”.

An asterisk () is displayed at the beginning of the file name of the file which is
selected currently.

When the PROGRAM SELECT INDEX screen is displayed, the cursor is
positioned on the file name prefixed by an asterisk.

When there is no file where asterisk should be set, the first page of the PROGRAM
SELECT INDEX screen is displayed with the cursor at the top of the file names.

An asterisk (k) is not displayed in program selection such as external program
selection, DNC-C program selection, and PPC program selection, other than the
selection made by an operator.



Table 5-1 Operation Comparison between Normal Storage Capacity Memory and Large Storage Capacity Memory

Selection and Operation of

PROGRAM SELECT command mode

ltem Normal Storage Capacity Selection and Operation of Large Storage Capacity Remarks
Parameter setting Method A Method B Method S
Specification of S option in Invalid Valid -

S option not specified

S option specified

Program size
limitation

Main program

Subprogram

Library program

Schedule program

Up to the operation buffer
area size.*

Up to total length of the stored main program

Same as Method B

Total tape length varies
depending on the
selected operaticn
buffer area capacity.”

Total tape length varies
depending on the
selected operation
buffer area capacity.”

Same as Method B

Same as Method B

Subprogram function

Available

Available

Unavailable (alarm}

Same as Method B

Branch function

Available

Available

Unavailable (atarm)

Same as Method B

Instruction for
jump destination
of branch
instruction

Main program

Subprogram

Library program

Schedule program

Sequence label, sequence
number

Sequence label only

Sequence label or

sequence number

Main program sequence label limit

No limit

Fewer than 30 pcs.

No limit

Same as Method B

command

Execution time for PSELECT

Several tens seconds to
several minutes

Several tens seconds to
several minutes

Ends at once

Same as Method B

*' This capacity can be extended by selecting the operation buffer expansion specification.

NOILYH3IdO 3A0W DILYWOLNY S NOILD3S

£8-d 3-£0cv
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2.

2-1.

Schedule Program Selection and Operation

(1)

@

The schedule program function is provided to continuously machine different types of
workpieces automatically using the pallet changer, ete. without operator’s intervention.

In this item, selection and operation of the schedule program are explained.

For the programming of the schedule program, refer io Section 12, 3. “Schedule Programs” in
Programming Manual.

For the selection of & schedule program, the directory-selection-based file operation screen is
used.

The following explanation gives basic information on selection and registration of the schedule
program. In addition to the basic information given below, there are various functions including the
function to display the registered part program files in batch. For details of the functions, refer to III.
DATA OPERATION, Section 2, 15. “Directory-Selection-Based File Operation Function”.

Selection and Operation of Schedule Program

(1)

(3)
(4)

Press the AUTO key.

The lamp at the upper ieft corner in the key lights and the screen changes to the automatic
operation screen.

Press function key [F8] (EXTEND) two times.
Press function key [F4] (SP SELECT).

=EX
=EX

NUMBER NUMBER | SP SP-NO. | NEW SP

SEARCH RESTART | STOP | SELECT | SEARCH| ENTRY [EXTEND]

-@@@@[Fﬁ)tﬁ][%]

Press [F4] (SP SELECT).
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The screen changes to the auto operation screen and the following is displayed on the screen.
SCHEDULE PROGRAM SELECT

SS
ﬂ AUTO_OPERATION }
197/07/15 14:10:00

SCHEDULE PROGRAM SELECT OVERWRITE
ssiy

INDEX OISPLAY PROCEDURE

[F2] — MD1:*.SDF

[F3] — FDOI*, SDF

T0 DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = NO1:

DEFALULT FILE NAME =  *.S5DF

>X8S

> i}
MD1: | FDG: | COMMAND | OVERWR/ | CHAR.
\ INDEX | (NDEX | INDEX |HISTORY| (NSERT| DELETE | CANCEL J

(F) () () () () (re) (1) ()

(5) Enter “x” following “SS".

(6) Press the WRITE key.

The display will be switched to the PROGRAM SELECT INDEX page and the schedule program file
names registered are shown. (Files having an extension of “SDF” are searched from the MDA1:.)

/ [AUTO OPERATION 0N 9
[57/G7/15 14:10:00

RESTART | STOP { SELECT | SEARCH

PROGRAM SELECT NDEX T
SCHEDULE PROGRAM FILE PAGE 1
P00, SDF
AH. SDF
| OPTD!SPLAY. SDF |
=X
=Ss *
what is the file name for program select ?
NUMBER NUMBER | SP SP-NO. l i

KSEAHCH ][m@
) () () () (re) (F7) (Re)

{7) Position the cursor at the desired file name.
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(8) Pressthe WRITE key.

The schedule program is selected and the NC enters the schedule operation mode.

(9) Press the CYCLE START switch.

This starts the continuous operation in accordance with the programmed schedule.

pressed, the NG enters the cycle stop mode. In this mode, operation cycle

When the schedule operation cycle stop key on the machine operation panel is
CYCLE
STOP

stops after the execution of a main program. To resume the operation, pressthe
CYCLE START switch.

[Supplement]

1.

Selection of a schedule program file by directly keying in the file name is also
possible.

SS L schedule-program-file-name [WRITE]

Main and sub file name directory can be searched for using alphabetic character,
tl_!’, i(?”’ Or “*Sl.

Schedule program selection should be done only after resetting the NC. If the
schedule program is selected during operation, an error will occur.

When the normal automatic operation (AUTO mode operation by main program
selection) is done after selecting the schedule program, the program should be
selected again.

When the CYCLE START switch is pressed with the SINGLE BLOCK switch set
ON in schedule program operation mode, the main program will be selected by the
schedule program and the machine wilt wait in the start state. Then, ifthe CYCLE
START switch is pressed, the machine returns to the normal single block mode
state.

But the machine will not stop in the blocks containing VSET, IF and GOTO
instructions.

When the RESET switch is pressed during the operation in accordance with a
schedute program, the part program selected when the NC has been reset will be
executed again from the start if the CYCLE START switch is pressed.

If the repetition number of the part program is specified in the program block
selection block in the schedule program, the program execution stopped during
machining will not be counted.

When the CYCLE START switch is pressed after; selecting the schedule program,
the main program is first selected and machine operation using the selected main
program begins after the completion of main program selection. If the control is
reset while a main program is being selected, the main program is not selected.

The main program executed in the schedule program operation mode is cleared
from the operation buffer after the completion of the program execution.

An asterisk (k) is displayed at the beginning of the file name of the file which is
selected currently.

When the PROGRAM SELECT INDEX screen is displayed, the cursor is
positioned on the file name prefixed by an asterisk.
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[Supplement] 10. When there is no file where asterisk should be set, the first page of the PROGRAM
SELECT INDEX screen is displayed with the cursor at the top of the file names.

11. An asterisk () is not displayed in program selection such as external program
selection, other than the schedule program selection made by an operator.

Cycle Start and Slide Hold

(1) Cycle Start

Press the CYCLE START switch on the machine operation panel to stari the NC operation with
either the selected part program or the one-black program entered in the MDI mode.

{a) Cycle start after NC reset:

This is effective during automatic operation or MDI operation. The program is read and executed
for each separate mode, cycle start requires the following conditions.

[in automatic operation]
The schedule program or the main program has been selected correctly.
[In MDI operation]

The one-block instruction has been entered in the MDI buffer.

(b) Cycle start after shutdown by single block or program stop:
The next block can be executed by pressing the CYCLE START switch in automatic mode.

(¢} Cycle start in slide hold mode:

When the CYCLE START switch is pressed, function generation which was interrupted, begins
again,

[Supplement] 1. Press and release the CYCLE START switch to begin the operation, but when the
machine is stopped temporarily due to the activation of the SLIDE HOLD switch,
cycle start is made when the CYCLE START switch is only pressed.

2. Pressing the CYCLE START switch during the program selection, sequence
number searching and return search is ineffective.

3. While the SLIDE HOLD switch is being pressed, the CYCLE START switch is
inoperative.

4. During the operation, the RUN lamp on the NC operation panel comes on,
excluding the slide hold mode.

5. Even in the data setting mode, cycle start is possible provided that the mode
previously selected is auto or MDI and the setting of bit 5 of NC optional parameter
{bit) No. 2 is “1”.

6. When alarms (P, A, B, and C) are on, cycle start by pressing the CYCLE START
switch is impossible.

7. Anerror occurs when the CYCLE START switch is pressed after return search has
been executed. In this case, cycle start is possible by pressing the SEQUENCE
RESTART switch.
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(2) Slide Hold

By pressing the SLIDE HOLD switch on the machine operation panel while the machine is operating
as initiated by pressing the CYCLE START switch, explained in item (1) above, axis feed is
suspended or program execution is stopped.

(a) Slide hold means the NC halt is made during axis movement. Start-up hold means the NC
halt made before or after the completion of an axis movement.

(b) Slide hold during function generation;
- During axis movement by rapid feed or cutting feed

Axis movement stops after deceleration. When the axis stops halfway in a commanded axis
travel, it is in a slide hold state. If the axis reaches the target point before it is stopped, or the
operation mode stops after the execution of the other commands in that block are completed,
then this is the start-up hold state, and is the same as a stop in the single block or program stop.

- During dweli

Dwell immediately stops and the machine is brought to the slide hold state.

{c) During operation, excluding function generation
{during the execution of miscellaneous commands):

The slide hold is niot effective for miscellaneous functions but the SLIDE HOLD lamp stays on. The
machine is brought o a start-up hold state, since the operation halts after the execution of
miscelianeous functions.

ISupplernent] 1. When axis movernent and miscellaneous functions are in the same block, there are
two cases for the execution order of the commands.

a) Wit ...... The execution of axis movement commands and auxiliary
functions start simultaneously.

b) After...... The axis movement is completed the execution of miscellaneous
function starts.

Depending on the above conditions,

if machine hold occurs during axis movement
(includingdwell) ............................ Slide hold

if the machine halts at a time cother than
axismovement ........ ... il Start-up hold

2. During the slide hold (excluding start-up hold), the SLIDE HOLD lamp on the NC
operation panel comes on {although the slide hold state is a part of the machine
operating state, the RUN lamp will go off).



4203-E P-89
SECTION 5 AUTOMATIC MODE OPERATION

[Supplement] 3. If the machine is brought to the start-up hold state by the activation of the SLIDE

HOLD switch, both the SLIDE HOLD and the RUN lamp go off.

AN CAUTION

. Cycle start in slide hold is activated once the CYCLE START switch is pressed. (In the

start-up hold state, cycle start is activated when the pressed CYCLE START switch is
released.)

Examples of slide hold:

[During axis movement]

Axis movement

Slow down Slow up
During slide L\
SLIDE HOLD hold state CYGLE START switch
switch
[During miscellaneous function execution)
During misceltaneous Miscellaneous function
function execution execution completed
e
—
Operation of next block
- -——
/ During slide = During start-up
hold state hold state
SLIDE HOLD switch CYCLE START switch

Fig. 5-2 Examples of Slide Hold

4, Evenifthe SLIDE HOLD switch is pressed
during the execution of a tapping cycle —
G84 (tapping cycle) and G74 (reverse
tapping cycle), the tapping cycle is not

interrupted. Slide hold is activated afterthe Rapid feed
completion of the tapping cycle. The : - —— Cutting feed
machine will not stop operation, but after : —5

the operation is completed, it stops [~ During this period,
operation temporarily. Note that the v glide hold state is
synchronized tapping cycle (G284 and —  not activated.

G274) is different from above described
tapping cycle. For details, refer to
SPECIAL FUNCTIONS MANUAL No. 1,
“SYNCHRONIZED TAPPING”.

5. The slide hold function can be activated and deactivated by the programmed M
codes, M140 and M141.

M140 : Slide hold ineffective
M141 : Slide hold effective

The SLIDE HOLD switch is inoperative for the blocks containing M140 and M141,
and the slide hold function is not activated even when the SLIDE HOLD switch is
pressed during such period.

Note that the control is in the M141 mode after it is reset.
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4. Resetting NC

The NC reset means initializing the internal NC status.

The NC system is reset when:

(1)
e
(3)
(4)

(5)

the RESET switch on the machine operation panel is pressed.
the external reset signal is input.
The MACHINE LOCK key on the machine operation panel is turned on or off.

the operation mode is changed over from MANUAL mode to AUTO or MDI mode by pressing
the AUTO or MDI key on the NC operation panel.

the operation mode is changed over from AUTO or MDI mode to MANUAL mode by pressing
the AUTO or MD! key on the NC operation panel.

When the operation mode is changed from MANUAL mode to DATA SET mode by pressing the
DATA SET key on the NC operation panel, the system is not reset; however, when the mode is
changed to AUTO or MDI next, the system is reset.

The state that the NC is reset by the change of the operation mode is called mode reset.

NC resetting operation:

The NC resetting operation stops the machine operation immediately and the NC system is
initialized at the same time.

[Supplement] 1. When the RESET switch is pressed during axis movement, the machine slows

down and then stops axis movement. The actual resetis done after axis movement
has stopped.

2. Evenif the RESET switch is continuously pressed, reset is done only one time.



4203-E P-91
SECTION 5 AUTOMATIC MODE OPERATION

5.

Sequence number Search and Mid-Start

Sequence search is used to start the operation from a required sequence of a main program. The
specified sequence is searched by the sequence name or the cursor, and then the operation is started from
the searched sequence by pressing the CYCLE START switch.

The operating procedure for the sequence number search is described below.

Sequence Number Search by Sequence Name or No. of Blocks

When the main program is selected correctly in automatic mode, perform the following operation.

{1} Press AUTO.

- ~ A LT [ ey

PaaeaE e

IIII.I@@
IH ll!i

Dl ®.® E
0000

- [BY 9908 o
@& OO0 o
(EEEREEDEE | | v 7
[ / /
/ [ /

Z (5) Press WRITE.

(4) Key in the sequence name.

(2) Press function key {F8] (EXTEND) twice.
{3} Press function key [F1] (NUMBER SEARCH].

Fig. 5-3 Sequence Search by Sequence Name or No. of Blocks

(1) Press the AUTO key.

{2) Press function key [F8] (EXTEND) twice.
Function names such as [F1] NUMBER SEARCH will be displayed.

(3) Press function key [F1] (NUMBER SEARCH). “NS” is displayed on the 21st line of the display
screen.

{4) Enter the specified sequence name or the required number of blocks.
{5) Pressthe WRITE key.

The sequence name is searched for from the main program head currently selected, and the
sequence pointer moves to the found seguence name position. When the number of blocks has
been keyed in, the search is made in the specified number (either positive or negative) of blocks
frorn the currently located pointer position.
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The following cases result in errors:
(a) When the specified sequence name is not found in the program.
(b) While the schedule program is executed (from schedule program start-up to the end).

{c) Whether the search is made or not during the execution of a main program can be selected by
setting proper data at bit 3 of NC optional parameter (bit) No. 4.

(d) When the main program is not selected correctly.

[Supplement] In cases (b) and (¢), the sequence number search can be executed after resetting the
NC.

Sequence Number Search by Cursor

In the automatic mode, the sequence number pointer may be moved as desired by the curscr keys
when the main program has been selected correctly and the screen displays the program.

@ ....... one sequence advance

@ ....... one sequence return

In the following cases, the cursor keys are inoperative:

- While the schedule program is being executed

- When the display screen is not the program display

- When the sequence pointer leaves the selected main program by the cursor key operation

Restart after Sequence Number Search

Program execution starts from the sequence identified by the sequence pointer when the CYCLE
START switch is pressed.

Since programmed commands which were not read during the sequence number search are not
valid, a model status must be set as needed by entering the necessary commands from the
keyboard so that the actual status and the programmed status match.

[Supplementi 1. During the sequence number search, the read pointer is moved, while the modal
instruction value and coordinate instruction value are disregarded. Subprogram
CALL and GOTO are not done.

2. The sequence number search is used for start-up after a pause during the
machining work, while the return search is used for the return to the block while the
machining is underway.

3. The number of the sequence repetition cannot be specified during sequence
number search.

4. Additionally, the opticnal block skip does not affect the sequence number search.
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6.

6-1.

Return Search and Sequence Restart

When the machining cycle is interrupted during autormatic operation because of tool breakage or other
troubies, this function is used to restart the operation after necessary measures such as tool replacement
have been taken.

After locating the sequence pointer to the specified sequence by return-search-operation, in which the
commands are processed in the CPU, press the SEQ. RESTART switch. This positions the axes at the
point commanded last at the manual cutting feedrate. Press the CYCLE START switch, then the operation
will be resumed from the same sequence.

Return Search

When the main program is selected correctly in the automatic mode, carry out the steps following:

{1) Press AUTO,

—— —— ] /
e T
AR
L)
BEROBEE
2
a
el
@
L)

[-a-@------T,—

/ (5) Press WRITE.
{(4) Key in the sequence name and repetition count.
(2) Press function key [F8] (EXTEND) twice.

{3) Press function key [F2] (RESTART).

Fig. 5-4 Return Search and Sequence Restart

(1) Pressthe AUTO key.

(2) Press function key [F8] (EXTEND) twice.
Function name "RESTART" is displayed for function key [F2].

(3) Press function key [F2] (RESTART).

“RS” is displayed on the 21st line on the display screen.
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@)

(5)

Enter the sequence name and repetition count, or the block count.
Input format is as follows:
= RS o seguence-name, repetition-count or block-count-value

When the sequence name is specified, the repetition count must be less than 9999. If entry of the
repetition counter is omitted, i is regarded as “1".

When the block count is specified, the count value must be less than 99999999,

For entering a block count, the relative number may be given as indicated below.

Example;

592 .. 592nd block

S Block count value which was counted at NC reset

(=2 e The block two blocks ahead of the block count value above
Press the WRITE key.

The return operation is executed up to the specified sequence.

Restarting operation refers to the operation in which all the commands are processed within the control,
without giving output signals for axis motions, and S, T, M and B functions. CALL command, RTS
command and coordinate system shifting are also processed.

The block count is the count of the sequence executed from the program start after reset. Control
statements such as GOTO, CALL, efc. are not counted. The count value and sequence name are not
cleared by NC reset or by turning the power source on or off, and can therefore, be used for return after
reset. They are cleared when the operation begins.

[Supplernent] 1. Ifreturn search operafion is intended while a schedute or a main program is being

executed, an error occurs.

2. The return operation up to M02 of the program is possible by the [F2]
{RESTART) — E [WRITE] key operation. Reset by M02 (or M03} is not carried out.
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6-2. Sequence Restart

This function can be used only after the return search. (For the return search operation, refer to 6-1.
“Return Search” in this section.)

When the SEQ. RESTART switch on the machine operation panel is pressed, the program status up tothe
specified block is returned automatically.

(1) Automatic Restoration of Miscellaneous Functions

(a) Restoring the last S code

If there is an S command, the S code of that command is executed uncenditionally.

(b} AT code is not restored automatically.

Since a T code (next tool commandj is not restored automatically, itis necessary to set the correct
tool number if the next tool number presently active isincorrect. If the next tool number is "0”, input
the toal number in the MDI operation before executing search.

{c) Only M codes related to spindle operation can be restored.

Since M codes are processed in groups, the last modal state of the individual M code groups is
restored.

- M03, M04, M05, and M19 are regarded as M codes in the same group, and the last state of them
is restored.

- M codes related to ATC operation (M08, M63, M&4, and M65) and APC operation (M60, etc.) are
not restored automatically. The operator must restore the correct status before restarting the
operation.

- One-shot M codes (MO0, MO1, etc.} are not restored.
(d) The axes return to the point prograrnmed in the return sequence at a manual culting feedrate.

(e} After axes have reached the return point in the sequence return operation, the operation stops
at that point independent of SINGLE BLOCK key setting. To resume the operation, the
CYCLE START switch must be pressed.

1}  Key in N100 after pressing function key [F2] {RESTART).

Then, press the WRITE key. This prepares for the return of
the latest state up to the N100.

Search for N99 2) Press the SEQ. RESTART switch.

restart

\ The miscellaneous commands (S, T, M) are output to the
N100 PLC, then after the confirmation of the respective answer
signals, the axes return to the point commanded last at the
cutting feedrate.

3) After axes have reached the return point in the sequence
return operation, the operation stops at that point
independent of SINGLE BLOCK key setting. To resume
the operation, the CYCLE START switch must be pressed.
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Sequence Stop (Option)

This is the function to stop the program execution at a desired sequence while the automatic operation is
carried out. Note thatthe sequence to be set must be the one already executed. The operation stops inthe

same manner as a single block stop. The operation can be resumed by simply pressing the CYCLE
START switch.

The operation procedure is described below:

(1) Press AUTQ.

/
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/ {5} Press WRITE.
(4) Key in the sequence name.
(2) Press function key [F8] (EXTEND) twice,
(3

) Press function key [F3] (NUMBER STOP).

Fig. 5-6 Sequence Stop Operation

(1) Press the AUTO key.
(2) Press function key [F8] (EXTEND) twice.
Function name “NUMBER STOP” is displayed for function key [F3].
(3) Press function key [F3] (NUMBER STOP).
“NST” is displayed on the 21st line on the display screen.
(4) Key in the sequence name where the operation is {o be halted on the keyboard.
{5) Pressthe WRITE key.

When the block of the specified sequence name is read during automatic operation, the blocks up to
the sequence before the specified sequence are executed and the machine stops.
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Example:
N105
N106
Sequence stop
\‘ N111
N112
N113

When N112 is entered following function key [F3] (NUMBER
STOP}) during the execution of N105 sequence, the machine
stops after N112 execution and before N113 execution.

The sequence name, where the sequence stop is to be executed, can be changed by specifying another
required sequence name. |t is also possible to cancel the sequence stop by pressing the WRITE key
directly following function key [F3] (NUMBER STOP) without keying in any sequence name data.

-

[Supplement]

The sequence stop setting is cleared by NC reset.

2. The sequence name entered for the step sequence name is handled as a character
siring and therefore, comparison as a number is not made.

3. Setting during the scheduled operation causes errors,

4. Ifthe main program is selected correctly, setting is possible either before or during
execution of the main program.

5. Evenifthe sequence narme which has been already read is set, the program cannot
be stopped at that sequence.
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8. Single Block

When the SINGLE BLOCK switch on the machine operation panel is switched ON, the single block
function is turned on and the program stops after executing the current program block,

There are two types of single blocks.

(1) Execute Single Block

This stops by the block accompanying axis movement execution, miscellaneous function operation
or coordinate system setting. This does not stop by control statements such as CALL, GOTO, ete,,
or a macro call command, return command, and NOEX statement.

(2) Read Single Block

This stops at all blocks including the control statement.

(a) Execute single block is generally used, but for checking programmed operation, read single
block is used.

{b) Read single block is switched on by setting 1 at bit 0 of NC optional parameter (bit) No. 2.
{c) Execute single block is determined by switch status after one-block execution.
The read single block is determined by switch status when one block is read.

{d) If the single black is switched on during automatic operation and single block OFF state, the
block under execution is completed and the machine stops operation. I there is any buffered
block at this stage, one block is executed every time the CYCLE START switch is pressed. If
the buffer empties, a new block is read and executed.

(e) Read single block is used to stop the execution of a program by each control statement, IF,
GOTO and VSET in the schedule program.

(f} During the program execution called in MDI mode, setting of the SINGLE BLOCK key is
effective.

(g) For the details of the stopping manner during fixed cycle operation, refer to “FIXED CYCLES”
in the Programming Manual.

(h) During the area machining mode, the axis stops at the completion of each motion when the
single block is on.

9. Optional Block Skip

When the BLOCK SKIP switch on the machine operation panel is switched ON, the block skip function is
turned on and the blocks preceded by the slash code (/) are skipped.

For details, consult “OPTIONAL BLOCK SKIP” in the Programming Manual.
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10.

11.

12.

Program Branch

When the PROGRAM BRANCH switch on the machine operation panel is switched ON, the program
branch function is turned on and the program branch commands in the program are executed.

PROGRAM PROGRAM
BRANCH BRANCH
1 2

Two PROGRAM BRANCH keys are provided and each of them turns on/off a program branch command
respectively.

For details, refer to “SUBPROGRAM FUNCTIONS” in the Programming Manual.

Optional Stop

When the OPTIONAL STOP switch on the machine cperation panel is switched ON, the optional stop
function is turned on and program execution is suspended at the block in which MO1 is specified. Pressing
the CYCLE START switch cancels the optional stop state and the program is restarted.

When the switch is off, MO1 is neglected. Inthis case, the program is executed continuously without being
stopped.

Mirror Image

When the MIRROR IMAGE switch on the machine operation panel is switched ON, and the mirror image
function is turned on for the corresponding axis. For the axis for which the mirrorimage function is called,
the sign of the coordinate values is reversed.

Press a MIRROR IMAGE switch while
holding the INTERLOCK RELEASE key.

MiRROR [ [ mirRoR | [ MIRROR | [ MiRAOR
IMAG IMAGE I MAGE {MAGE
x/ )Ly z 4
INTER
LOCK
RELEASE

In addition, there is a programmable mirror image (Gé2} function, having the mutual relation described
below.

Mirror Image Mirror Image Switch of the Coordinate
by Switch by G Code Value Data Signs
OFF OFF Does not switch
OFF ON Switches
ON OFF Switches
ON ON Does not switch

The relation is established for each axis, independently.

For details of the programmable mirror image function, refer to “Programmable Mirror Image (G62)” in the
Programming Manual.
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Example:

a) In absolute dimensioning b} [Inincremental dimensioning
N80 G90 X100 Y100 g‘gﬁg’?h'mgf N80 G90 X100 Y100
N81 X50 Y80 here N81 G91 X-50 Y20

¥ Y (50, 120) (150, 120)
~ 3 -
(100, 100) 1004 T~ -7 4
(50,80 197 _——=7 e > g
- ) 7 (100, 100)
2) (50, 80) " / (30, 80) (150, 80)
501 V| 501
Ve H
/ t
4 P 4 Jm — } + X
+ X } t '
47 50/ 100 50 100
// /
// T ! " T
£ 3 / (50, -80)
(50, -80) T H
1) XY: Normal 3) XY: Mirrorimage ON
2) X : Mirror image ON 4) X : Normal
Y : Normal Y : Mirrorimage ON

Fig. 5-6 Example of Mirror Image

When the mirror image is on, as shown in the example, the sign of the programmed command itself
is switched, disregarding whether the selected dimensioning system is absolute or incremental.

[Supplement] 1. When the MIRROR IMAGE key is changed during automatic operation, the state
will be changed over from the newly read block. The buffered commands are
executed in the previously selected mirror image/normal state.

2. During the single block mode operation switching, the MIRROR IMAGE key from
on to off or vice versa after the completion of a block of commands will change over
the state from the next block.

Example: N100 When, after the execution block N101 in the
N101 single block mode, start-up is done with

mirror image ON, the operation starts from
[—> N102 N102 in the mirror image ON state.

Mirror image ON

3. Be aware of the following related capabilities:

The mirror image function is valid for the instruction G92 IP_ which establishes a
work coordinate system.

4. The mirror image function is valid for the instruction G51 P which indicates the
coordinates of the center for scaling.

5. The mirror image function is invalid for the coordinate system shift G11 P _.
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[Supplement] 6. While the mirror image function is active, G codes which indicate the direction of
axis movement and |, J, and K commands are changed as needed.

Circular interpolation (G02,G03)

Cutter radius compensation (G41,G42), etc.

7. The positioning direction for 860 one-direction positioning is not changed evenina
mirror image ON state.

Example:

Mirror image ON Mirrorimage OFF

P
r

8. On the display screen, the mirror image ON axes are identified by the “— sign
before the axis address of X, Y, Z, etc.

12-1.  Mirror Image in the Work Coordinate System

Normally, when programming is executed in the local coordinate system, the mirror image function is
effective in the local coordinate system. However, it is also possible to activate the mirror image functionin
the work coordinate system currently selected by changing parameter data.

(1) Parameter Setting

Whether the mirror image function is activated in the local coordinate system or in the work
coordinate system can be set at the following parameter:

NC Optional Parameter (bit) No. 34, bit 2
0 The mirror image function is activated in the local coordinate system.
1 The mirror image function is activated in the work coordinate system.

ACAUTION : {1) Theinitial setting is “0”.

{2) When the setting has been changed, press function key [F7] (BACKUP). After the
completion of backup operation, turn off the power to the NC and turn it back on again.
The new setting does not become effective only by changing the setting.




4203-E P-102
SECTION 5 AUTOMATIC MODE OPERATION

(2} Comparison of Mirror Image Between in the Local Coordinate System and in the Work
Coordinate System

In the figure to the right, the local coordinate system X'-Y is set on the X-Y plane of the work
cocrdinate system X-Y, and area Ais machined. Under such conditions, the relation of mirrorimage
between in the local coordinate system and in the werk coordinate system is as explained below.

Y

@
o]

(a) Inthe GO0 (absolute command} mode

1) Mirror image in the local coordinate system

Fig. 5-7 Mirror Image in the Local Coordinate System (G20 Mode) -

2) Mirror image in the work coordinate system

Fig. 5-8 Mirror Image in the Work Coordinate System (G90 Mode)
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{b} Inthe G91 (incremental command) mode

1} Mirror image in the local coordinate system

Fig. 5-2@ Mirror Image in the Local Coordinate System (G921 Mode)

2) Mirror image in the work coordinate system

Fig. 5-10 Mirror Image in the Work Coordinate System (G291 Mode)

In the G91 mode, if no rotational elements are included in the local coordinate system and the
coordinate system is shifted only paraltel, the mirror image function has the same effect in the local
and work coordinate systems.

Explanation for the figures:

AX ... X-axis mirror image is turned on for machining area A.
AY (... Y-axis mirror image is turned on for machining area A.
AXY ... X-axis mirror image and Y-axis mirror image are turned on for machining area A.

{(Machining order : a = b—c—d)
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13. Override

The override function changes the feedrate or the spindle speed during machine operation within a certain
range. The function includes the following:

- Rapid feedrate override
- Cutting feedrate override

- Spindle speed cverride

13-1. Feedrate Override
Programmed, manually input, or dial-set feedrates can be changed during operation.

13-1-1. Rapid Feedrate Override

This is effective during manual rapid feed operation and programmed rapid feed L% gﬁ I!iﬂPIDE
mode (G00, G60, etc.). 1o 0 50 20
Actual rapid feedrate is “rapid feedrate” x “override vafue”. 1 3 3090
When 100% is selected, the axes move at the rapid feedrate determined by the o

machine specification.

13-1-2. Cutting Feedrate Override

This is effective for the programmed cutting feedrates in G01, G02, G0O3 and  AMW % FEEDRATE
other modes.

Actual cutting feedrate is “F command value” x “override valug”.

[Supplerment] 1. Override rotary switch setting is ignored in tapping cycles called by G74 and G84,
or in synchronized tapping cycles called by G274 and G284.

2. After the M136 (cutting feedrate override ineffective command) execution, the
override rate is fixed at 100% irrespective of the rotary switch setting until M137
(M136 cancel command) is commanded and executed.

3. The axis does not move at a 0% override switch setting.

13-2. Spindle Speed Override

Spindle speed can be changed while the spindle is G40 % SPINDLE OVERRIDE
rotating. 1g 120 120

The NC operates according to the spindle speed
command given from the PLC. The actual spindle
speed is displayed on the screen.
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14. Manual Intervention During Automatic Operation and Restart

Manual intervention refers to the function in which manual operation is performed during AUTO or MDI
mode operations.

(1)

(2)

During the AUTO or MDI mode operation, press either the SLIDE HOLD switch or the SINGLE
BLOCK switch to stop the cycle.

Fress the MANUAL INT ON switch.

The control is now placed in the manual intervention mode.

Carry out necessary manual operations.
- Manual axis cutting feed

- Manual axis rapid feed

- Manual axis feed by pulse handle

- Spindle rotation

Tool change, etc.

After manual axis feed, that distance is displayed on the display screen - 2nd page of ACT POSIT
pages:

[Display screen]

MANUAL SHIFT ACTUL ......... Manually shifted arnount in the present manual intervention
operation
MANUAL SHIFT TOTAL .......... A total of manually shifted amounts until the present manual

intervention operation

Before restarting the sequence operation, restore the miscellaneous functions to the previous
conditions, and locate the axes near the position where the intervention has been made using
manual cutting feed or pulse handle. Then, press the SEQ. RESTART switch. With this, the
axes return to the original position. The data displayed at MANUAL SHIFT ACTUL will become
zero at the same time.

AACAUTION

. In this return operation, the axes are fed at a rapid feedrate. Therefore, it is necessary to

confirm that the return motion will not cause interference between the spindle or the
cutting tool with the workpiece or the fixture on the table.

If the SEQ. RESTART switch is not pressed, the manually fed amount is not zeroed.
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{5) Pressing the MANUAL INT OFF switch or SEQ. RESTART switch automatically cancels the

manual intervention mode.

Example of Manual Intervention: s
Manually / -
shifted a)
amount ./'//

Manual intervention
activated point

Programmed path

“Total of manually
shifted amounts

[Supplermnent]

b)

SEQ.RESTART not pressed after manual
axis feed

SEQ.RESTART pressed after manual axis
feed

SEQ.RESTART not pressed after manual
axds feed

SEQ.RESTART pressed after manual axis
feed

SEQ.RESTART not pressed after manual
axis feed

During manual intervention mode, automatic return of miscellaneous functions is not
made. This permits the change of spindle speed or tools during this mode.

ACAU'”ON : Even when tool offset and/or cutter radius compensation data has been changed for a
newly set tool (manual change), this data does not become effective at the point when the

return to the originally located position is compieted.
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15. Inserting Pulse Handle Operations

On a machining center, it is sometimes required to feed the Z-axis manually while positioning of the X- and
Y-axis is made as programmed. Or when machining a cast workpiece on which stock removal amount
varies greatly, itis necessary o adjust the depth of cut manually. In such operations, axis motion controlled
by the pulse handle can be inserted to the programmed axis movements.

Operation to insert axis movement by the pulse handle is explained below:
{1) Pressthe PULSE HANDLE SHIFT key on the machine operation panel to turn it on.

(@) Setthe AXIS SELECT selector on the pulse handle operation panel to the axis which is to be
moved. Also select the multiplication factor.

{3) Feed the axis by turning the pulse handle.

The amount fed by the pulse handle is shown in the MANUAL SHIFT TOTAL line. Automatic return
is not made for the amount fed by the pulse handle. If it is then necessary to return the axis by
turning the pulse handle while observing the MANUAL SHIFT TOTAL data on the display screen.

[Supplementj 1. The MANUAL SHIFT ACTUL data is cleared (“0”) when the MANUAL INT. ON key
is pressed.

2. The MANUAL SHIFT TOTAL data is cleared (“0") when the POWER ON switch is
pressed.

itis also cleared when the RESET switch is pressed when parametric data {bit 2 of
NC optional parameter (bit) No. 4) is so set.

3. Axistravel amount using the pulse handle is added to the axis position data whichis
used for judging travel end.

4.  While the PULSE HANDLE SHIFT key is off, the pulse handle is inoperative.

16. Lock Functions

16-1. Machine Lock

When the MACHINE LOCK switch on the machine operation is switched ON, the machine lock function is
turned on. In this state, actual position values on the screen are updated as the program is executed while
the machine is stopped.

Press the MACHINE LOCK switch while
holding the INTERLOCK RELEASE key.

MACHINE
LOCK

[Supplement] When the machine lock funciion is turned on or off, the NC is reset.
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16-2. Cancellation of Axis Command

When the AXIS COM. CANCEL switch on the machine operation panel is switched ON, the axis command
cancel function is turned on and the commands of the axis set for the corresponding parameter are ignored
to disable movement of that axis. The axis for which the commands are ignored is set for NC optional
parameter (bit) No. 7.

[Supplement] With the home position return command given by an external signal, the axis set to be
ignored is also moved according to the command.

16-3. S, T, and M Function Lock

17.

When the STM LOCK switch on the machine operation panel is switched ON, the STM lock function is
turned on. In this state, the miscellaneous function operation specified by the S, T, and M codes is not
executed, and only axis feed is executed.

[Supplement] 1. Override or dry function is also effective as in normal cutting operation.

2. The axis specified by the axis command cancel function may be moved by manual
or manual intervention operation.

3. Spindle aperation control is not executed.

4. With the home position return command given by an external signal, the axis set to
be ignored is also moved according to the command.

5.  While the STM lock function is active, manual operation of S, T and M functions is
possible by manual intervention operation.

Dry Run

Dry runis a function for running the machine at the feedrate set by the cutting feedrate rotary switch on the
machine operation panel, while disregarding the programmed feedrates in GO1, G02, G03 and other
similar modes.

Press the DRY RUN switch while AW Cinch/min)  J06

holding the INTERLOCK RELEASE key. {mm/min) SPEED
050 2000 80
8 200 4000 160
4108 5000 240
250
0.041 0000 400

In the rapid feed (G00) mode, the data set at bit 2 of NC optional parameter (bit) No. 2 determines whether
the dry run is effective or not.

Switching the DRY RUN switch on/off is possible even while commands in a block are being executed.
When changed over, the machine is immediately set to the state selected.

S, T and M functions are executed as usual when the DRY RUN switch is on.

The dry run function is effective while the machine lack function is active.

[Supplement] Be careful when activating this dry run function since it is effective during a G74 and G84
tapping cycle, or during the G31 skip function.
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18. Library Program Registration

This is the function necessary for executing such iterns as a subprogram and a G code macro through the
MDI operation or for operating the program which contains subprogram call commands in the large
capacity mode operation after specifying the S option. That is, the registration of subprograms is possible
with this library program registration function. Such a registration is usually made when the PROGRAM
SELECT function key is pressed.

The cperating procedure is shown below:
(1) Press AUTQ.

I
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(2} Press function key [F8]) (EXTEND).
(3) Press function key [F1] (LIBRARY P.SET).

Fig. 5-11 Registering Library Programs

(1) Pressthe AUTO key.
(2) Press function key [F8] (EXTEND).

The function messages will change as shown above. (The message “LIBRARY P.SET” appears
above F1.)

(3) Press function key [F1] (LIBRARY F.SET).

“LP” is displayed on the 21st line on the display screen.
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Operating procedure for library program registration:

M

2

3

Library Program Directory Display
Press function key [F1] (LIBRARY P.SET), key in “LP . " and then press the WRITE key.

The screen displays the library program directory and the remaining capacity in the number of
bytes.

197/07/15 14:70:00

GUTO OPERATION A.MIN 0100 3w

LIBRARY PROGRAM Tm
NAME  SIZE
0100 86
0100 10

FREE
1904
=P
=P 0100, A.SUB
=LP
LIBI TOOL PER- DIAG-
K P.SET DISPLAY | SONAL | NOSIS MESSAGE [EXTENy

COEE)FE)E])FE)F) ()

Fig. 5-12 Library Program Directory Display

When library program directory is displayed on two pages, use the BS or WRITE key to change the
display screen.

Library Program Registration

Press function key [F1] (LIBRARY P.SET) and key in program name and file name as follows:
LP . program narme, file name WRITE]

The library program can now be registered.

When a file name is omitted, subprograms in all the SSB files are registered when the entered
program name is “Oscloisi”,

When a program name is omitted, all the subprograms in the file specified following the cornma (,)
are registered as library programs.

Up to 65 subprograms can be registered.

Note that & main program cannot be registered as a library program.

Deleting Library Program

Press function key [F1] {LIBRARY P.SET} and key in the program name as follows:
LP o program name;C [WRITE]

With the operation above, the programs reqgistered as library programs are deleted.
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(4) Initializing Library Program
Press function key [F1] (LIBRARY P.SET) and key in as follows:
LP . ;I [WRITE]
With the operation above, the programs registered as library programs are all deleted.
(5) Specifying Buffer Size of Library Program
Press function key [F1] (LIBRARY P.SET) and key in as follows:
LP o m;l (WRITE]
With the operation above, the buffer size of “n” bytes for registering the library programs is ensured.

Note that when the buffer size specification is changed, the library program registration state and
the program selection state are all cleared.

To ensure the NC program registration area for operation without using library programs as much as
practicable, zero the library program registration by the operation below.

Press function key [F1] (LIBRARY P. SET) and key in as follows:
LPu 0;l [WRITE]

The library programs registered in the operations above, can be accessed by the required MDI
mode operation. They can also be referenced in the S option mode or the equivalent operation
mode {DNC, for instance).

(8) The subpregrams in the file which have an extension LIB are automatically registered as library
programs when power supply to the contrel is turned on. Therefore, G code macro or other
subprograms which are frequently used are recommended to be stored in the LIB file. This
permits them to be called any time as conventional G codes.

NOTICE : {1) Alibrary program is distinguished only by its program name. Therefore, itis impossible to
register more than one library program which have the same name.

If the subprogram in the user program has the same name as the library program, the
library program is given priority when such a subprogram is intended to be called.

() Turn off and on the power alter adding a new library program,

19. Operation End Light (Option)

The operation end light goes on when the following conditions have been satisfied. Note thatthe setting for
the related machine user parameter must be set “effective”.

Mode Condition
Automatic operation | When program is completed
Single block off (1) schedule program after executing END in a schedule program.
(2) main program after executing M0Q, M01, M02 or M30 in a main prograrm.

Restarting will extinguish the operation end light.

When the alarm occurs, resetting the CNC unit will extinguish the operation end light.



4203-E P-112
SECTION 5 AUTOMATIC MODE OPERATION

20.

21.

22,

23.

Operation End Buzzer (Option)

Operates in the same conditioris as the operation end light. The operation end buzzer sounds when these
conditions have been satisfied. Note that the setting for the related machine user parameter must be set
“effective”.

The operation end buzzer sounds for the length of time set for machine user parameter, “Buzzer, 7.
Operation end buzzer timer”.

Restarting will cut off the operation end buzzer.

Error Light (Option)

The ERROR lampis turned on at the oceurrence of an alarm. Note that the setting for the related machine
user parameter must be set “effective”.

The lamp is turned off when the NC is reset.

Auto Power Off (Option)

The power is shut down when the following conditions are satisfied. Note that the setting for the related
machine user parameter must be set “effective”.

Mode Condition
Automatic operation | (1) Schedule program after executing END in a schedule program
Single block off (2) Main program after executing M02 or M30 in a main program

When this function is used and there are blocks changing/setting parameters on the program, it is
recommended to make the backup function effective with M02/M03 (Set “t” at NC optional parameter (bit)
No. 33, bit 1).

Work Counter (Option)

Count data is incremented when the machining completion signal (M02 or M30) is executed. The counter
has a six-digit capacity (0 to 9999929). It is provided with the reset function.

[| Cowotea]

\

\

Reset button
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24. Hour Meter (Option)

24-1. POWER ON TIME Hour Meter POWER ON TIME

The hour meter accumulates length of time in which operation power
has been turned on.

Hour meter range: 0 to 99999.9 hours
&

HOURMETER
24-2. NC RUNNING TIME Hour Meter NC RUNNING TIME
The hour meter accumulates length of time in which the RUN lamp in O
the NC operation panel status indicating lamps has been lit. RESET

Hour meter range: 0 to 9999.9 hours
&

The hour meter is provided with the RESET button.

HOURMETER
24-3. CUTTING TIME Hour Meter CUTTING TIME
The hour meter accumulates length of time in which cutting has been o)
conducted (G01, GO02 or G03 mode) in the automatic or MDI RESET

operations.

&

The hour meter is provided with the RESET button. : HOURMETER

Hour meter range: 0 to 9999.9 hours

24-4. SPINDLE REVOLUTION TIME Hour Meter

SPINDLE
The hour meter accumulates length of time in which the spindle has REVOLUTION TIME
been rotating (CW or CCW) disregarding the operation mode. O
RESET

Hour meter range: 0 to 9999.9 hours

The hour meter is provided with the RESET button.
&

HOURMETER

[Supplement] When hour meters are selected, 24-1. “POWER ON TIME Hour Meter” and 24-2. “NC
RUNNING TIME Hour Meter” are usually equipped.
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SECTION 6 DISPLAY ON NC OPERATION PANEL

This section describes the contents of NC STATUS lamps on the NC operation panel, contents of the
information displayed on the operation mode screen, and the information displayed on the specnal screen
such as NC HOUR METER screen.

1. Status Indicating Lamps

On the NC operation panel, the following six NC status indicating lamps are arranged, and the current NC
operating status can be confirmed from the lamp which is lit.

— e

[ RUN S.T.M e *”;”mmEM LIMIT  ALARM ]

Lamp Name Function

RUN This lamp lights when NC is computing the axis position.

STM™M This lamp lights while the NC is executing the processing for the S
(spindle function), T {tool function), and/or M (miscellaneous function)
command.

SLIDE HOLD This lamp lights when the SLIDE HOLD switch on the machine operation

panel is pressed.

PROGRAM STOP This lamp lights when the NC is in the program stop or the optional stop
status. It flickers while the dwell command is being executed.

LIMIT This lamp lights if the calculated axis position is on or beyond the soft-limit
position.
ALARM This lamp lights when an alarm comes on.

This lamp does not light when a warning message comes from an opera-
tion mistake.
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2.

Actual Position Display

When function key [F2] (ACTUAL POSIT.) is pressed in the operation mode, the actual position data
screen is displayed.

The actual position data is displayed in the following three absolute position data display modes and alsoin
the relative position data display mode. The display screens can be changed by using the page keys.

Actual Position Display

For page [1] of actual position data display, two display modes are provided, double extension mode and
four-fold extension mode. Which of the display mode should be used can be set using NC optional
parameter (bit) No. 4, bit 6.

M

Page [1] (Double Extension)

Main program name currently selected

Last sequence name executed in main program

File name currently selected Block counter
~,
/ [TAUTO OPERATION TST9. MIN OTSTa N13 15\
[97/07/15 14:10:00
X 39. 500 0 TST9
-Y 185. 85Q N CO 33
Z -1100. 000 F 0.0 H 0
S 0D 0
A-litd
=PR
=P0
=F0
PROGRAM | ACTUAL |PART ‘ ‘ CHECK ‘
QELECT POSIT. |PROGRAM | SEAHCH DATA [EXTENDy

(F)(r2) (3 ) (ra)(r5)(rs) (F7)(r8)

The symbol "~" appears before axis address
on which the mirror image function is active.

Running method currently selected

Fig. 6-1 Actual Position Display — Page [1] (Double Extension)

The following display data items are in common to the two actual position data display screens [1]
(double extension and four-fold extension) and also to actual position display screen [2].

X :  X-axis actual position on active block
Y ; Y-axis actual position on active block
Z :  Z-axis actual position on active block
CO : Work coordinate system number

O :  Currently active program name
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N Currently active sequence name

F Actual feedrate (overridden programmed F value)

S Actual spindle speed {overridden programmed S value)
H Tool iength offset number

D :  Cutter radius compensation number

[Supplement] Actual position display of additional axes

In the double extension display mode:

1st additional axis data is displayed below “Z-axis”.

2nd and 3rd additional axis data are displayed in the next page, which is accessible
by pressing function key [F8] (EXTEND) and [F8&] (AXIS CHANGE).

In the four-fold extension display mode:

1st to 3rd addition axis data are displayed in the next page, which is accessible by
pressing function key [F8] (EXTEND) and [F6] (AXIS CHANGE).

(2) Page [1] (Four-fold Extension)

TSTO. MIN -OTSTS N13

16i\\\

//,] AUTQ OPERATION

X
Y
/

| 97/07/15 14:10:00

39. 500
185. 850
—1100. 000

C033 O0TST9 F 0.0
N S 0
=R
=PQ
=P0
\SELECT POSIT l 3;22( SEARCH‘ ’ g:;g(

[

HEEGE®E®®

Fig. 6-2 Actual Position Display — Page [1] {Four-fold Extension)



4203-E P-117
SECTION 6 DISPLAY ON NC OPERATION PANEL

(3) Page[2]

/I AUTO_OPERATION A MIN 7
I97/o7/15 12; 10 00
ACTUAL POSITION LOAD DiSPLAY
o 100 200 (%)
X 0 000 1T 1T 1T 1T 1
Spindl
Y 0,000 |7 o
Z 0.000 | x |,
W 0.000 | v |,
Co 0 0 on 4
F 0.0N 0%
S 0 W
H= 0 TOUCH SENSOR 0%
D= 0 TOUCH PROBE
ACTUAL BLOCK

J CHECK

DATA ‘[EXTEND]/
D) (r2) (R3] (R () (78 (7)) (F8)

Fig. 6-3 Actual Position Display [2]

QELECT POSIT. IF‘ROGRAM DATA {SEAHCH‘

TOUCH SENSOR :  Touch sensor status; Reverse display with touch sensor ON
TOUCH PROBE :  Touch probe status; Reverse display with touch probe ON
LOAD DISPLAY : Loaded condition of the spindle and axes

{(indicated by graph and percent values)

[Supplement] For the spindle overload monitor specification, the symbol “ vV ” {max. load value) and
the message “LOAD MONITOR (3::%)" are displayed on the screen. The message
“TORQUE MONITOR (:k:k3%)" is displayed instead of “LOAD MONITOR {zet::9%)”
during torque monitoring for synchronized tapping operation.
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(4)

Page [3}

/ AUTO OPERATION

TSTS. MiN 0TST9 N13 D

ACTUAL POSITION

LOCAL COCRDINATES
WORK COORDS (APA}
WORK COORDS
MACHINE COORDS
FEEDBACK COORDS
TARGET VALUE
DISTANCE REMAINING

MANUAL SHIFT ACTUL
MANUAL SHIFT TOTAL
PITCH ERROR COMP

n

PO
PO

'3

A-Mtd

{1 97/07/15 14:10:00
Tom

X Y Z
39.500 185, 850 -1100. 000
39.500 185, 850 -1100. 000
39.500 185, 850 =1100. 000
39.500 185. 850 -1100. 000

2539.500 2685. 650 1400. 000
39.500 185,850 -1100. 000

0. 000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000

PROGRAM | ACTUAL |PART BLOCK
KSEIECT POSIT. |PROGRAM

' CHECK

DATA ' [EXTEN[y

DATA ] SEARCH ’

(F)(Fr2)(r3)(Fa)(rs){F6)(F7)(F8)

Fig. 6-4 Actual Position Display [3]

LOCAL COORDINATES
WORK COORDS (APA)
WORK COORDS
MACHINE COORDS
FEEDBACK COORDS
TARGET VALUE
DISTANCE REMAINING
MANUAL SHIFT ACTUL

MANUAL SHIFT TOTAL

PITCH ERROR COMP

Distance referenced to the origin of the local coordinate system
Distance referenced to the crigin of the work cocrdinate system
Distance referenced to the origin of the work coordinate system
Distance referenced to the machine origin

Output (numerical value) from the position encoder

Target value

Distance remaining to the target point (commanded point)

Axis manual shift amount (current operation) in manual or pulse
handle intervention operation

Axis manual shift amount (total) in manual or pulse handle
intervention operation

Thread pitch error compensation amount
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2-2. RELATIVE ACT POSIT Screen
The RELATIVE ACT POSIT screen looks like as follows,

/l AUTO OPERATION D3-CIR.MIN 1] N 2
[97/07/15 14:10:00
Trm

RELATIVE ACT POSIT
X 2287.999 A 349.999

-Y 1540.189

2287.989 F 0.0 s 0

A-Mtd

) RELATI.| RELATI. \ ‘ ‘
ZEROSET| PRESET] [EXTEND]
Y /

HE® [m\(?s] ®EE

(a) Axis name

{c) Relative actual position data

{b) Mirror image effective :

Fig. 6-5 Relative Act Posit Screen

(a) Axis name

Indicates a basic axis name (X, Y, or Z) or an additional axis name (A, B, C, etc.).

An additional axis name is displayed only when an additional axis has been selected.
(b} Mirror image effective

When mirror image is effective, a minus sign “—" is placed preceding the axis name.

When mirror image is not effective, no sign is placed.
{¢) Relative actual position data

Relative actual position data calculated using the following equation is displayed in the selected
unit system.

Relative actual position data = (Coordinate value output from the encoder *1)

— (Reference position "2) — (Tool length offset value)
— (Machine zero point)

fal I Whether or not the manual shift amount is added can
be set at NC optional parameter (bit} No. 5, bit 7.

*2 .... The reference position is the zero point (in the
machine coordinate system) for the relative actual
position. For the procedure to set the reference
position, refer to (1) “Reference Position Setting”.
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(d) Reference position

The reference position is the zero point in the machine coordinate system and is used to display
the relative actual position, or, in their words, the zero point in the relative coordinate system. The
reference position is calculated form the equation below and displayed for each axis in the
selected unit system.

Reference position = (output from position encoder ™) — (actual position vaiue *2)
— (tool length offset value} — (machine zero point)

ot Like the actual position display, it is possible to select whether
or not the manual shift amount is included in the output form the
position encoder by setting data at NC optional parameter (bit)
No. 5, bit 7.

¥ Where the actual position is set in the coordinate system is
input.
Refer to (1) “Reference Position Setting”.
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M

Reference Position Setting

The reference position is the zero point (in the machine coordinate system) which is used to display
the relative actual position, or, in other words, the zero point in the relative coordinate system. The
reference position can be obtained by setting the coordinate value of the actual position.

The reference position can be set in two different manners: by setting the actual position at “0” and
by setting the actual position at a desired position.

To set the reference position, press function key [F8] (EXTEND) in the automatic, MDI, or manual
operation mode repeatedly until functions “RELATI. ZEROSET” and “RELATI. PRESET” are
assigned to function keys [F2] and [F3], respectively.

=EX
=EX
=EX

RELATI.| RELATI.
ZEROS PRESET (EXTEND]

) () (F) () (re) (77) (78]

(a) Setting the actual position at “0°

1)

Follow the procedure below when setting the actual position at “0” in the relative coordinate
system.

Press function key [F2] (RELATI. ZEROSET) in the automatic, MDI, or manual operation
meode.

The prompt “= RPZS” will be displayed on the console line of the display screen.

ZEROS PRESET|

ECEEN

' [EXTEND]

/m@@snm(m(FsJ[wJLFsJ

PZS"is displayed.\ Press [F2] (RELATI. ZEROSET).
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2) Key in axis address(es) for which “0” is set through the keyboard. When no axis address has
been keyed in, “0" is set for all axes.

Example: To set“0” for X and Z axes

= RPZS XZ

_T_

Key in axis addresses

A-Mtd
=EX
=£X
=X
—RPZS XZ
RELATI.| RELAT H
K ZEROSET]  PRES [EXTENDy

O ) () () () () () (78)

3} Pressthe WRITE key.

o

WRITE

/[ AUTO OPERATION

D3-CIR.MIN 0 N 2\

X

=EX
=EX
=RPZS XZ

RELATIVE ACT POSIT

0. 000

Y 1540. 189

0. 000

A-id

[97/07/715 14:10:00
Trm

A 349. 999

RELATI.

\ ZEROSET]

RELATI.
PRESET]

T T Tom

() (r2)(r3)(ra)(rs)(r6)(F7)(r8)

The reference position with which the actual position of the designated axis is “0” is obtained and
relative actual position data of the designated axis will change to “0”.
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(b) Setting the actual position at a desired position

Follow the procedure below when setting the actual position at a desired position in the relative
coordinate system. ‘

Press function key [F3] (RELATI. PRESET) in the autormnatic, MDI, or manual operation mode.

The prompt “= RPPS” will be displayed on the console line of the display screen.

A-Mtd

\[ [ ;%T" RﬁﬂLgflz'.r ‘ ’ ‘ | [EXTENDy
HEEE®®E®E

“RPPS” is displayed. Press [F3] (RELATI. PRESET).

Key in axis address(es) and numerical value for which the actual position is set at a desired
position through the keyboard. When no axis address has been keyed in, the actual position
is set at a desired position for each axis.

Example 1: To set the actual position of X and Z axes at 200 and 300, respectively

= RPPS X2007300

e

Key in axis addresses and numerical values.

Example 2: To set the actual position of all axes at 100

= RPPS 100

2

Key in a numerical value without specifying axis addresses.

A-td
=EX
=EX
=EX
=RPPS X2002300 .
RELATI.| RELATI.
K ZEROSET|  PRESET] [Exrenty

(Fr)(F2)(F3)(Fa}(rs)(F6)(F7)(F8)

3) Pressthe WRITE key.

©

WRITE
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/l AUTO OPERATION D3-CIR. MIN 0 N 2 \
197/07/15 14:10:00
RELATIVE ACT POSIT Tmm

X 200.000 A 349. 299

Y 1540.189

Z 300. 000
A-Mtd
=EX
=EX
=APPS X200Z300

RELATI.| RELAT.
ZERQ PRESET]

\ |[EXTB\I!y
CEOE)E) () () ()

The reference position with which the actual position of the designated axis is a desired position is
obtained and relative actual position data of the designated axis will change to a desired position.

[Supplement] Pressing the WRITE key without keying in address(es) and numerical value(s) does not
set anything.

(c) Data setting range and restrictions

1) Datais input in the unit system (metric or inch) employed for machine operation and the
decimal point position is fixed. For example, when “1” has been input while the 0.001 mm unit
system is selected, it is recognized as 1 mm. The same rule also applies to the inch system.

2) Data can be set within the following range.
For linear axes: —99999.299 mm to +99999.999 mm

(When the inch system is selected, the entered value is converted into a
metric value and checked if i is within the above range.)

For rotary axes: —99998.999° to +99999.999° (for the 0.001° unit system)
—9989.9999° to +9999.9999¢ (for the 0.0001° unit system)
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@)
(@)

(c)

(©)

1)

2)

Precautions

Data is input in the unit system (metric or inch) employed for machine operation and the
decimal point position is fixed. (For example, when “1” has been input while the 0.001 mm
unit system is selected, it is recognized as 1 mm.)

When changing the reference position of all axes including rotary axes, the entered vaiue is
interpreted as length and degree.

The reference position cannot be set for an indexable axis. In this case, the actual position
data is displayed on the RELATIVE ACT POSIT screen.

However, when axis designation was not made with reference position setting, “0” is set at the
indexable axis, causing no error.

When the power is turned off, reference position data becomes “0” since it is not backed up by
turning off of the power. {The machine zero point is employed as the reference position.)

However, when actual position data in the work coordinate system is rounded (parameter (bit) No.
2 bit 1 is ON) with the multi-turn rotary table specification, reference position data is calculated in
reverse order. Therefore, when the work zero point is other than “Q”, a value other than “0” is set as
reference position data.

Work coordinate values do not change when the reference position has been changed.

When the relative actual position value is smaller than —99999.999 mm (-9999.9999 inch for
the inch system), “~ OVERFLOW" will be displayed on the display screen.

When the relative actual position value is larger than +99999.999 mm (+9999.9989 inch for the
inch system}, “+ OVERFLOW” will be displayed on the display screen.

The display of the relative actual position of a rotary axis (rotary table} varies depending on the
rotary axis specification.

Rotary table and indexable axis specification

The relative actual position is displayed within 0° and 360°. The reference position is also
displayed within 0° and 360°.

Rotary axis with limits and multi-turn rotary table

The relative actual position obtained using the equation on page 23 is displayed as it is. With the
multi-turn rotary table, whether or not relative actual position data is expressed within 0° and 360°
when the NC is reset can be set at NC optional parameter No. 2, bit 1.

When the additional axis is removed with the removable axis specification, “— QVERFLOW” will be
displayed as relative actual position data.
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3. Program Display

In the operation mode, press function key [F3] (FART PROGRAM) and, the program information screens
are accessed. There are three types of program information display screens such as schedule program,
main program and MDI program. The display screen can be changed by pressing the PAGE key.

(1) Scheduie Program

/l AUTO OPERATION N13 16
1 97/07/15 14:10:00
PROGRAM % SCHEDULE * Tmm
>>N001  VSET VC1=1 DIS X 0.000
NOO2 PSELECT GEAP.MIN, G100 0-10 Y (. 000
NOO3  PSELECT SHAFT.MIN Z 0.000
NOD4  PSELECT WHEEL. MIN
END
€0 33
0 F 0.0
N S 0
= 0 0.000
D= 0 0.000
X Y z
ACT POSIT (WORK) 39.500 185,850 -1100. 000
=EX
=£X
=PR
PROGRAM | ACTUAL | PART BLOCK CHECK
kSELECT POSIT, ;PROGRAM| DATA | SEARCH DATA [EXTEI\O]

Fﬂ@@(@(%](m[ﬁ)(%]

Fig. 6-6 Schedule Program Screen

The following display data items are in common to the CURRENT MAIN PROGRAM, READ MAIN
PROGRAM, and MDI PROGRAM display screens.

DIS X: Remaining X-axis movement distance to the target position
DISY: Remaining Y-axis movement distance to the target position

DIS Z: Remaining Z-axis movement distance to the target position

Co : Work coordinate system number

0 Currently active program number

N Currently active sequence number

F Actual feedrate (overridden programmed F value)

S Actual spindle speed (overridden programmed S value)

H Tool length offset number and offset data

D Cutter radius compensation number and compensation data

ACT POSIT (WORK) X : Actual X-axis position in the currently active block (work coordinate
system)

ACT POSIT (WORK) Y : Actual Y-axis position in the currently active block {work coordinate
system)

ACT POSIT (WORK) Z : Actual Z-axis position in the currently active block (work coordinate
system)
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[Supplement]

The DIS data and ACT POSIT (WORK) data of additional axes are displayed in the

following manner.

For the first additional axis, the data is displayed below the “Z-axis” data of DIS and right
to the “Z-axis” data of (ACT POSIT) on the screen indicated above. For the second and
third additional axes, the data is displayed on the page accessible by pressing function
key [F8] (EXTEND) and [F6] (AX!S CHANGE).

(2} Current Main Program

>

?

[Supplement]

/ﬁUTO OPERAT1ON AMIN Q0 N1
[87/07/15 14:10:00
PROGRAM % CURRENT MAIN PROGRAM% Trm
>>G15H5 DIS X 0. 000
G56X0Y0Z500H1 Y 0. 000
S1000M3 Z 0. 000
GOX100Y100 W 0. 000
CALL 0100
GOX200Y150 o 0
CALL 0100 0 F 0.0
M30 N S 0
H= 0 0,000
LOAD MAX LOAD MONITOR(110%)|D= 0 0.000
SPINDLE LOAD %
X Y W
ACT POSIT (WORK) 0.000 0.000 0.000 0.000
A-Mtd
=S A
PROGRAM | ACTUAL |PART BLOCK CHECK
QELECT POSIT. |PROGRAM| DATA | SEARCH DATA [EXTEI\Dy

0 () () (7)) (2) (Fe) (F7) (8

Block just read into the buffer
Block being executed.

Fig. 6-7 Current Main Program Screen

For the spindle overload monitor specification, the symbol “ V * {(max. load value) and
the message “LOAD MONITOR (k:k:k %)” are displayed on the screen. The message
“TORQUE MONITOR (sicoksk %)” is displayed instead of “LOAD MONITOR (sk:ksk %)"
during torque monitoring for synchronized tapping operation.
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(3)

Read Main Program

m AUTO OPERAT ION

AMIN 0 N1
[97/07/15 14:10:00
PROGRAM #READ MAIN PROGRAM % Tem
»>515H5 DIS X 0.000
G56XGY0Z500H1 Y 0. 000
51000M3 z 0. 000
GOX100Y100 ] 0.000
CALL 0100
GOX200Y150 o 0
CALL 0100 0 F 0.0
M30 N s 0
H= 0 0.000
LOAD MAX LOAD MONITOR(1TO%) D= © 0.000
SPINDLE LOAD o%
X Y 4 W
ACT POSIT {WORK) 0. 000 0.000 0.000 . 000
A-Ntd
=PS A
ACTUAL |PART BLOCK CHECK
LECT POS|T. |PROGRAM| DATA | SEARCH DATA [EXTEN[y

(F)(F2)

(r3) () () (re) (77 (78

Fig. 6-8 Read Main Program Screen

(4) MDI Program
[(CAUTO OPERATION TST9. RN 01519 N 1
[97/07/15 14:10:00
PROGRAM %MD PROGRAM % Tom
% CURRENT % DIS X 0.000
GIOGOXOYOZO Y 0. 000
RTMD! z 0. 000
o 1
% BUFFER % 0TST9 F 0.0
N s 0
H= 0 0. 000
D= 0 0. 000
X Y z
ACT POSIT (WORK) 0. 000 0.000 10G. 000
-Mtd -1
_m
ACTUAL PART BLOCK CHECK
SELECT POSIT. DATA | SEARCH DATA [Exreuny

®@EEEE

Fig. 6-9 MDI Program Screen
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4.

Block Display

In operation mode, function key [F4] (BLOCK DATA) accesses the block data screens.

Under the heading of BLOCK DATA, four screens of block data display are available: CURRENT,
BUFFER, SECOND BUFFER, and THIRD BUFFER.

These display screens are selectable by pressing the PAGE key.

(1) Display of One Block Data Currently Executed

/ [ AUTO OPERATION TSTO. MIN 0TSTS N3 h
[97/07/15 14:10:00
BLOCK DATA CURRENT Tam
GO0 M15 X 2000.000 S 0| sr c
G17 M115 Y 2000000 Te 0 So 0
G23 M131 Z -100,000 Tn O
653 M135 ) 0| Fm 0. 000
G90 M137 H 0| Fr 0.000
694 M139 b 0
Mi33 { 0.000 Pr )
J 0.000 Pe 0
K C.000 Np Q| Nr 0
F £.000 Ns
Fd 0.000 Hc Cr 0
Ft 0 Co 0
F1 BC 3
A-Mtd EMPTY
=PR
=Bl
PROGRAM | ACTUAL |PART | BLOCK 1 CHECK ‘
\SELECT POSIT. |PROGRAM | DATA | SEARCH DATA [EXTENy

EEEEEEE

Fig. 6-10 Display of One Block Date Currently Executed

The following display data items are in common to the BUFFER, SECOND BUFFER, and THIRD
BUFFER display screens.

X
Y
Z

X-axis command value
Y-axis command value
Z-axis command value
I command value
J command value

K command value

Feedrate command value

Feedrate command value (0.001 mm/6.4 ms)

F command value for d

well

Feedrate (F1-digit command)

Spindle speed command value

Actual spindle speed

Actual spindle speed (overridden programmed S value)
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Tc @ Active tool number

Tn : Nexttool number

M : M command value

H :  Tool length offset number

D :  Cutter radius compensation number

Fm : Actual feedrate (mm/min)

Fr :  Actual feedrate (mm/rev)

Pr :  Main program repeat count by schedule operation
Pe : Main program execution count by schedule operation
Np : Hole number in coordinate calculation

Nr  : Hole number for restart

Ns : Sequence specified by the sequence stop

Hc : Work coordinate system number

Cr  : Number of subprogram to be repeated

Ce : Number of subprogram actually repeated

BC : Block counter

EMPTY : No datain buffer
(EXIST : Data existing in buffer)

[Supplement] For the additional axis specification, the data of the additional axes (first, second, third)
is displayed below the “Z-axis” data.

(2} Display of One Block Data in Buffer (to be Executed Next)

/ [LAUTO OPERATION TST9. MIN 01519 N3 3\
[97/07/75 14:10:00
BLOCK DATA BUFFER Tmm
GOO Mi5 X 2000.000 S 0| sr 0
G17 M115 Y  2000.000 Tc 0] So 0
G23 M3 Z -1100.000 Tn 0
653 M135 M 0] Fm 0. 000
G90 M137 H 0| Fr 0.000
694 M139 D 0
M133 I 0.000 Pr 0
J 0.000 Pe 0
K 0.000 Mo O] Nr 0
F 0.000 Ns
Fd 0.000 Hc Cr G
F1 0 Ce G
F1 BC 3
A-Mtd EMPTY
=Bt
=PR
_BL
ACTUAL PART BLOCK CHECK
SELECT POSIT. PHOGRAM DATA | SEARCH DATA [EXTENy

() () () () (7)) (7)) (e

Fig. 6-11 Display of One Block Data in Buffer (to be Executed Next)
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(3) Display of One Block Data in Second Buffer

/[ AUTO OPERATION TSTONIN NSRS ﬁ

[97/07/15 14:10:00
BLOCK DATA SECOND BUFFER T
GO0 W15 X 2000,000 S 0| Sr 0
617 M5 Y 2000000 Te 0| So 0
623 131 Z -100.000 Tn O
G53 M135 M 0 Fm 0. 000
690 M137 H Q| Fr 0.000
G4 M139 D 0
M133 [ 0.000 Pr 0
J 0.000 Pe 0
K 0.000 Np O Nr 0
F 0. 000 Ns
Fd 0.000 He Cr 0
Ft 0 Ce b}
F1 BC 3
A-ditd ENPTY
AL
=PR
BL
PROGRAM | ACTUAL | PART BLOCK ‘ CHECK

\SELECT POSIT. |PROGRAM | DATA lsmcra\

DATA ' [EXTENy
O (R () (R () (8 (F7) ()

Fig. 6-12 Display of One Block Data in Second Buffer

(4} Display of One Block Data in Third Butfer

ﬁ AUTO OPERATION AN 0 N —\

[97/07/15 14:10:00
BLOCK DATA THIRD BUFFER Tmom
GO0 Mi5 X 0.000 S 0] Sr 0
G17 M115 Y 0.000 Tc 0] %o 0
G23 M3 z 0.000 Tn 0
653 M35 W 0.000 M 0| Fm 0. 000
690 m37 H Q| Fr+OVERFLOW
G%4 M139 D 0
Mi33 ! 0.000 Pr 0
326 J 0.000 Pe 0
K 0.000 Np ol Nr ]
F Ns
Fd 0.000 Hc 5 Cr 0
Ft 0 Ce 0
F1 BC 1
A-Mtd EMPTY
KF‘R(XBRAM ACTUAL | PART BLOCK CHECK

SELECT | POSIT. |PROGRAM | DATA ‘sm[ DATA ‘[EXTEI\Dy

EBEECEE)E)E)FE)

Fig. 6-13 Display of Cne Block Data in Third Buffer
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5. ATC Tool Setting Data Display
(Memory-Random ATC Specification)

Pressing function key [F8] (EXTEND) changes the key guidance display. Function key [F3] (TOOL
DISPLAY) allows the ATC tool setting page to be accessed.

ﬂ AUTO QPERATION N 1 \
[97/07/15 14:70:00
*

% ATC TOOL SET (POT REF)

POT TOOL  POT TOOL POT TOOL POT TOOL
NO, NO. NO.  NO. NO.  NO. NC.  NO.

1001 110N LSPCY POT NA
2 002 12 012 CACT TOOL 020
3 003 13 013 TNXT TOOL 007
4 004 14 014
5 005 15 015 *MAGAZINE 10
6 006 16 016

7 007 17 0117
8 008 18 018
9 009 19019
16 010 20 NA

‘ POT | TOOL
SEARCH | SEARCH

\ SET ‘ ’ wiT ‘ /
(F)(r2)(r3)(ra)(rs)(re)(F7)(r8)

Fig. 6-14 ATC Tool Set (Pot Reference) Screen
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6.

Message Display (Option)

In the operation mode, display the function gu
messages in a program can be displayed.

ide and press function key [F7] (MESSAGE) and the

While the display screen is in the message display mode, display page may be switched 1o the actual
position display, program display, block display, and check display using a proper functicn key. The NMSG

command in a program automatically returns th

e display mode from the message display mode to the

original display mode. The message displayed on the display screen is the one specified in the program

last.
Example:

N100
N101
N102 M00 MSG (CHECK TOOL!)

N1O3NMSG ..................

N104
N110 X100 Y100 (WORK FINISH)

..... This automatically changes the display mode 1o
the message mode and “CHECK TOOLY
appears on the display screen.

..... This restores the display mode to the original
mode.

..... Switching the display mode into the message by
pressing function key allows the display screen to
display the comment “WORK FINISH",

01 NOO3 3\

(E AUTO OPERATION B.MIN

[§7/07/15 14:10-00
CHECK TOOL!
-PS B
PROGRAM | ACTUAL [PART | BLOCK ’ CHECK
\seuzcr POSIT. |PROGRAM| DATA | SEARCH DATA [EXTEN[y

@@DIEIE

() (76 ) (77) (8]

Fig. 6-15 Message Display Screen



4203-E P-134
SECTION 6 DISPLAY ON NC OPERATION PANEL

7. Check Display

During operation in automatic, MDI, or manual mode, it is possible to check the NC axis data and the
contents of the system variables by displaying them on the screen.

The following check items can be displayed.

Note that the actual display screens and check items will vary according the selected specifications.

1.

© ® N o 0 kR O D

—r
e

1.

NC specification codes

NC axis data

NG axis data enlarge display
Diagnostics

System variables ~ axis data

System variables —~ zero offset

System variables — tool offset

System variables — system parameter
System variables — home position
Systern variables — NC communication

Systern variables — other data

Select the data to be displayed by an NC optional parameter (bit) No. 5, bit 0 to bit 4.

Description of operating procedure:

{1} Press either the MANUAL, MDI
or AUTO key.

C____— (CE== [ETTEgg e

EliNR A =
BEEEEERG
Bl A i b

[]
BB NEEND
M o
() @O&®Q (s
06 OGO [

0 OO [2
28 B3B8 1

T
3
0y
EEEREEEEE | | {
! /

/

(2) Press function key [F7] (CHECK DATA). /

(3) Press the page key to change the
screen display one screen at a time.

Fig. 6-16 Displaying the CHECK DATA INDEX Page
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(1)
@)

(3

Press either MANUAL, MDI, or AUTO key.

Press function key [F7] (CHECK DATA).

The screen displays a check data indications page.

Press either the or page key to display the check data desired.

Pressing once advances a page.
Pressing once returns a page.

The SEARCH command displays the check data by one-touch operation, without repeatedly pressing the
page key.

The explanation of operations (1) and (2) given above is omitted here as they both apply in this case.

(4

(5)

Press function key [F5] (SEARCH).

“= F" is displayed on the display screen console line.

Enter the desired page number through the keyboard.
The input data is displayed following "= F . .
Example: =F_ 10

Press the WRITE key.
This wilt display the desired check data.

When the WRITE key is pressed without inputting data following “= F i ”, the menu display shown
below will be displayed.

GUTO OPERAT |ON N 1\

1.87/07/15 14:10:00

CHECK DATA INDEX PAGET
NO. | TEM NO. I TEM
* 1 NC SPEX TABLE 13 SYS. VAR. SYSTEM PARAMETER
2 NC AXIS DATA 14 SYS. VAR. HOME POSITION
3 NC AXIS DATA MAG. DISP. 15 SYS. VAR. NC COMMUNICATION
4 PLC AXIS DATA 16 SYS. VAR. VARIQUS DATA
5 PLC AXiS DATA MAG. DISP
6 MEMORY DATA
7 MCS DIAGNOSIS

8 SYS. VAR. AXIS DATA

9 SYS. VAR. ZEROQ OFFSET

10 SYS. VAR, ZERO OFFSET MSB
71 SYS. VAR. TCOL OFFSET

12 SYS. VAR. TOOL OFFSET MSB

=F
Input a number of screen. !l
=F
lnput a nurber of screen. !
ACTUAL PART BLOCK CHECK
\ SELECT POSIT, DATA | SEARCH | ATC/APC | DATA [EXTENy

() () () (k) (7] (e8] () ()

Fig. 6-17 Check Dispiay Screen

Input the number for required item and press the WRITE key to display the first page of the required item
screen.
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7-1.  Display Screen

7-1-1.  NC Specification Codes
The NC SPEC TABLE screen has three pages and page selection is possible using the page keys.

ﬂ AUTO_OPERATION N 7\

197/07/15 14:10:00
NC SPEC TABLE PAGET Trom

CHECK DATA

NO. data bit7 bit6 bits bit4 bit3 bit2 bitl bitd

1 1N1111011=F8
2 10001010=8A
3 00110000=30
4 1TI1T=FF
5 00000000=00
6 01000100=44
7 10000000=80
8 10100011=A3
2 00000000=00
10 00110111=37
11 10101000=A8
12 00000000=00

SDRP SBPR ECAL SYV  01DG OTMC REVF |NML
T100 T300 T200 Z050 Z020 3DCR MVOL LSTR
BFUN EPHD PHD3 PHDZ PHIN SGAX S5AX S4AX
G508 G628 GB1S G435 G325 631S G60S HELI
EPSN OKUM 232C F1PR F1D4 F10G RAMC
MADS FRPD BLSM EC-T AX-T EC-P AX-P
GRTB SYC5 RLT1 RLTO SYC4 SYCZ SYCY SYCX
EXP4 EXP2 GRP PPC IGF FDF| FDFO COLR
AXCH EXPB EXPA MIRG MIRS MIR4 BSP3 BSP2
EIGF EPBK MSG G225 G285 MAPS MAP4 MAPZ
SSTP RET AXSC MEED PHID AXSL JGNF SFTH
EIML EGCA DNC3 DNC2 DNC1 DNCB DNCA NPPC

PROGRAM | ACTUAL | PART ‘ BLOCK CHECK
KSELECT POSIT. |PROGRAM | DATA | SEARCH | ATC/APC | DATA [EXTENDy

EDE)E)F) ) () () ()

Fig. 8-18 NC Specification Codes Screen
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7-1-2.

NC Axis Data

The NC axis data is displayed in decimal numbers on the display screen, as shown below.

RDiF
ODIF

RCON
RAPA
RSAPA
RSVPVAR1 :
RSVPVAR2:
RLEDATA
RFEDIDC
FIDFR(AK) :

{ [_AUTO OPERATION N N

[ 9770715 141800
PAGE 4

CHECK DATA NC AXIS DATA Trom
X Y z
RDIF 0.001 0.001 0.001
ObIF 0.000 0.000 0.000
RCON 359989. 999 35999, 999 28799. 999
RAPA 35299, 993 35999, 998 28799, 998
RSAPA 0. 000 0.000 0.000
RSVPVAR] 0.000 0.000 0.000
RSVPVAR? 0.000 0.000 0.000
RLEDATA 00000000 Q0000000 00000000
RFEDIDC 00000000 00000000 00000000
FIDFR(AK) 0000 0000 0000

ACTUAL BLOCK CHECK

PROGRAN [PaRT
\SELECT POSIT. | PROGRAM | DATA | SEARCH |ATC/APC| DATA [EXTENy

EEIEEEFEE)CE)

Fig. 8-19 NC Axis Data Screen

Difference between calculated value and position encoder output

Difference between calculated value and position encoder output with acceleration/
deceleration activated '

Calculated value

Position encoder output

Position encoder output when contact with the touch setter is detected

Servo data (Designate the content of display with NC optional parameter (word) No. 10.)
Servo data (Designate the content of display with NC optional parameter {(word) No. 10.)
Absolute scale data

Position encoder data

Indicates the inductosyn ON/OFF state.

0000 . ... Inductosyn effective. For the axis for which inductosyn on/off is ineffective,
“0000” is always displayed.

8080 . ... Inductosyn ineffective.
8000 .... Inductosyn effective/fineffective status is changing from ineffective to effective.

0080 ... . Inductosyn effectivefineffective status is changing from effective to ineffective.
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The NC axis data screens also include the following page where ODIF, RAPA, and LOAD values are

displayed in enlarged characters. This page is displayed by pressing the page key from the screen
indicated above.

ﬁ\Ul’O OPERATION N \
[97/07/15 1410:00
ceek T NC AXIS DATA T

ODIF RAPA  LOAD %
X 0.000 35999.998 0

Y 0.000 35999.998 0
Z 0.000 287/99.998 0

ACTUAL PART BLOCK CHECK
\ SELECT POSIT. DATA | SEARCH |ATC/APC| DATA [EXTENy

(F) (F2) (7)) (ra) ((ps) () (F7) ()

LOAD : Axis loaded status is displayed in %.
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7-1-3. Diagnostics
Any memory content in the memory can be displayed in a designated format on the screen.
The diagnostics function si provided to be used by the machine tool manufacturer.
Address display

m AUTO OPERATION // m

N
[87/07/715 1470:00
CHECK DATA MEMORY PATA PAGE 8 T
)

X Y Z
-0.001 -0.001 ~0.001
80000403 00000000 00000000
FFFBO7FF 00000000 00000600

PRoGRAN | ACTUAL P 8LOCK ‘ ‘ I CHECK 1
KSELECT POSIT.MDATA SEARCH | ATC/APC|  DATA [EXTEN[y
(Fs) (Fs) (/1) (F8)

Decimal code indication {4 bytes)

Decimal code indication (4 bytes or 2 bytes)

Hexadecimal code indication (4 bytes)

Floating decimal point indication (8 bytes)
Bit string indication (1 byte)

Fig. 6-20 Diagnostics Screen

a) x : Displayed to the rigiht of the diagnosis data: indicates the cursor key operation enabling
position. :

- {Once a check address is set in the conventional manner, check address is increased or
decreased in units of the data type being checked by pressing the cursor keys @ , @ .
@ @)
b) W : 2-byteindication of DCM data
L : 4-byte indication of DCM data
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7-1-4.

System Variables
The contents of the system variables are displayed on the screen.

Some of system variables {tool offset, etc.) cannoct be displayed in one page. For such variables, the next
page can be displayed by pressing the page key.
For details of the system variable names, refer to “System Variables” in the Programming Manual.

[Supplement] Onthe display screens where axis related system variables are displayed, those for the
first additional axis are displayed to the right of the “Z-axis” data. For the second and
third additional axes, the data is displayed on the page accessible by pressing function
key [F8] {(EXTEND) and [F6] (AXIS CHANGE).

(1) Axis Data

m AUTO POERATION

7 7
97/07/15 14:10:00
CHECK DATA SYSTEM VARIABLE mm

X Y z
VRCO* 35999. 999 35899. 999 28799.999
VAPA* 35999, 998 35999. 998 28799. 998
VSAP* 0.000 0.000 0.000
VDI M* 0.000 0.000 0.000
VALA* 0. 000 0.000 0.000
VODM* 0. 000 0.000 0.000
VOMP* 5243 5243 5243
VDDA* 256 256 256
VVDA* 3880 3880 3880
VDAM* 0 0 o

P:IOGRAM ACTUAL {PART | BLOCK CHECK
kSELECTI POSIT. | PROGRAM| DATA ‘SEAHCH ’ATC/APC‘ DATA } {EXTEND]J
HEOE®E®®®

Fig. 6-21 System Variables Screen — Axis Data




4203-E P-141
SECTION 6 DISPLAY ON NG OPERATION PANEL

(2} Zero Offset

/I AUTQ QPERATION N m
97/07/15 14:10:00
CHECK DATA SYSTEM VARIABLE mn

X Y Z

VZOF*[ 1] 0. 000 0.000 0. 000
L 2] 0. 000 0.000 0.000

[ 3] -490., 212 -108.797 -258. 854

L 4] -361.042 -108.797 -258.854

[ 5] 59. 645 41,201 -78.854

[ 6] -90.355 -108.799 -258.854

[ 7] -25,578 -389.835 ~250. 034

[ 8] -820. 799 -389.835 -250. 034

9] -51.000 -108. 800 -417.216

10] -1.500 ~388. 800 -260. 545

CHECK

ACTUAL |ParT | BLOCK
DATA | SEARCH |aTc/aPc| DATA [EXTEPDy

\SELECTIPOSIT
@@@(HJ@(%](HJ@

Fig. 6-22 System Variables Screen — Zero Offset

(3) Zero Offset {for system)

(I AUTO OPERATION N 1\
97/07/15 14:10:00
CHECK DATA SYSTEM VARIABLE mm

X Y z
VSZo*] 1} 0.000 0.000 0.000
[ 2] 0.000 0.000 0.000
[ 3] 0.000 0.000 0.000
[ 4] 0.000 0.000 0.000
[ 5] 0.000 0.000 0. 000
[ 6] 0.000 0.000 0.000
[ 7] 0.000 0.000 0.000
[ 8] 0.000 0.000 0.000
[ 9] 0.000 0.000 0.000
{10] 0. 000 0.000 0.000

CHECK
SEARCH | ATC/APC |  DATA Hﬁ:éﬁ]/

ACTUAL |PART | BLOCK
\ SELECT | POSIT. |PROGRAM| DATA

(F) () () (7)) (8] (78] (1) (R

Fig. 6-23 System Variables Screen — Zero Offset (for system)
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(4) Toof Offset

/I AUTO OPERATTON N 1\

97/07/15 14:10:00
CHECK DATA SYSTEM VARIABLE I—PIGE"IB_—1—m
VTOFHIN] VTOFD[N
NO. NO. no, TOF [N .
1 1.000 11 0.000 | 1 2.000 1 5. 000
2 -65.974 12 82,927 2 30.100 12 30.000
3 -65.629 13 84,368 | 3 0.950 13 2.250
4 0.000 14 -85.932 | 4 0.000 14 3,990
5 0.000 15 -82.647 ) 5 £.000 15 4,730
6 0.000 16 -76.238( 6 0. 000 16 5. 500
7 0.000 17 -72.593 | 7 0. 000 17 6. 500
8§ -92.110 18 -79.892 | 8 1.925 18 6.960
g -71.620 19 -80.586| 9 1.500 19 51.500
10 -68.702 20 -B0.632| 10 2.000 20 5. 000
‘ACTUAL BLOCK ‘ CHECK
KSELECT POSIT DATA | SEARCH |aTC/APC| DATA EEXTENy

HEEHE®E®®

Fig. 6-24 System Variables Screen — Tool Offset

{5) Tool Offset (for system)

ﬁ AUTO OPERATION N 1
97/07/15 14:10-00
CHECK DATA SYSTEM VAR|ABLE LFfEGE”Z’i—T_m
VSTOHIN] VSTOD[N]
NO. NG. NO. .
1 0. 000 1 0.000 | 1 0.000 1 0.000
2 0. 000 12 0.000| 2 0.000 12 0. 000
3 0.000 13 0.000| 3 0.000 13 0. 000
4 0.000 14 0.000 | 4 0.000 14 0.000
5 0.000 15 0.000 5 £.000 15 0.000
6 0.000 16 0.000 | 6 0.000 16 0.000
7 0.000 17 0.000| 7 0. 000 17 0.000
8 0.000 18 0.000 | 8 0.000 18 0.000
9 0.000 19 0.000| 9 0. 000 19 0. 000
10 0.000 20 0.000 | 10 0. 000 20 0. 900
PROGRAM | ACTUAL |PART BLOCK CHECK

\SELECT POSIT. | PROGRAM |  DATA 'SEARCH 'ATC/APC\ DATA ! [EXTEND]/

EIFERIE)FE) ) () (F) ()

Fig. 6-25 System Variables Screen — Tool Offset (for system)
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(6) System Parameter

m AUTO OPERAT!ON N h
97/07/15 14:1¢.00
CHECK DATA SYSTEM VARIABLE mm

X Y Z

VPPL* 5000. 000 5000. 000 5000. 000
VNPL* -5000. 000 ~5000. 000 -5000. 000
VPSL* 5000. 000 5000. 000 5000. 000
VNSL* -5000. 000 -5000. 000 =5000. 000
VINP* 0.100 0.100 0.100
VBLC* 0.000 0. 000 0.000
WWOF* 36000. 000 36000. 000 28800. 000
VHP | * 0.020 0.020 0.020

PROGRAM | ACTUAL | PART BLOCK CHECK
\SELECT POSIT. |PROGRAM| DATA | SEARCH [ ATC/APC| DATA [EXTEND]/

D EIEEDE) E)FE) )

Fig. 6-26 System Variables Screen — System Parameter

(/) Home Position

m AUTO_OPERATION N 1\
[97/07/15 14:10:00
CHECK DATA SYSTEM VARIABLE i

X Y z
VHPP®] 1] 200. 000 200.000 200. 000
[ 2] 200. 000 200.000 200. 000
[ 3] 300. 000 300. 000 300, 000
[ 4] 40,000 0.000 0.000
[ 5] 0.000 0.000 0.000
[ 6] 0.000 0.000 0. 000
[ 7] 0.000 0.000 0.000
1 0.000 0.000 0. 000

PROGRAM | ACTUAL | PART BLOCK CHECK
K SELECT | POSIT. |PROGRAM| DATA | SEARCH | ATC/APC| DATA [Exmsy

D) () () () () (F7) ()

Fig. 8-27 Systemn Variables Screen — Home Position
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(8) NC Communication Buffer

[CAUTO OPERATION N i
[97/97/15 14:10.00
CHECK DATA SYSTEM VARIABLE PAGE 31 Tom

VNCOM[ 1] (00000000
(2] 00000000
(3] 00000000
[4] 00000000

PROGRAM | ACTUAL | PART BLOCK CHECK
\SELECT POSIT. | PROGRAM | DATA | SEARCH | ATC/APC| DATA [EXTEMy

D () () () () (re) () (F8)

Fig. 6-28 System Variables Screen — NC Communication Buffer

{9) Other Data

/I AUTO OPERATION N 1\

_ (97707715 W410:00

CHECK DATA SYSTEM VAR|ABLE FAGE 32 Tmm

VPCNT 0 VFST 00000000=00

VOKT 00000000=00 VINCH 01000010=42

VOK2 0000000000 VSPCO 100010108

VNLM 0 VSPSB 0001000010

VINTG 0 VULOK 0000000000

VPRT 00000000=00 VACOD 0

VIPCT 00000000=00 VEDMX 100000

VWPC2 00000000=00 VESOV 100

VPT 00000000=00 VILNN 7

VTLCN 7 VSTM 00000000=00

VINS 0100001042

VINF 00000000=00

ACTUAL | PART ‘ BLOCK CHECK

- DATA ‘ SEARCH ‘ATC/APC‘ DATA ‘ [EXTENy

kELECTlPOSIT
o) () (7)) () (k) (F7) (#8)

Fig. 6-29 System Variables Screen — Other Data
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7-1-5. PLC Axis Data

The PLC axis data is displayed in decimal numbers on the display screen, as shown below.

RDIF
ODIF

RCON
RAPA
RCOM
RCCON

RCAPA

RAVVAR1
RAVVAR2
WA

MA

TS

Tl

ﬂ AUTO QPERATION N 7\
97707715 14:10°00 |
CHECK DATA PLC AXIS DATA e

MA TS
ROIF 0. 000 0.000
ODIF 0. 000 0. 000
RCON 0.000 359,999
RAPA G. 000 359. 998
RCOM 0. 000 358. 999
RCCON 0. 000 359.999
RCAPA 0.000 359,998
RSVVAR1 0.000 0.000
RSVVARZ 0. 00c 0.000

ACTUAL {PART ‘ BLOCK ‘ ’ ‘ CHECK l
kSELE{:T POSIT. | PROGRAM | DATA | SEARCH | ATC/APC| DATA {EXTEND]/
(F) () (73] (Fa) (78 ) (Fe)

Fig. 6-30 PLC Axis Data Screen

Difference between calculated value and position encoder output

Difference between calculated value and position encoder output with acceleration/
deceleration activated

Calculated value
Position encoder output
Command value

This is the RCON with the position encoder offset incorporated (applies to systems with
axis switching specifications).

This is the RAPA with the position encoder offset incorporated (applies to systems with
axis switching specifications).

Servo data (Designate the content of display with NG optional parameter (word) No. 10.)
Servo data (Designate the content of display with NC optional parameter (word) No. 10.)
Crossrail

Magazine

Varies depending on the machine being used. Refer to the Maintenance Manual for the
machine in question.

. Varies depending on the machine being used. Refer to the Maintenance Manual for the

machine in question.
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Additionally, the machine axis data enlarge display screen displaying ODIF, RAPA and load data in
enlarged characters is provided.

I AUTO OPERATION

ceccom PLC AXIS DATA

ODIF RAPA  LOAD %
MA 0.000 0.000 O

TS 0.000 359. 998 0

N 1
[97/07/15 14:70:00
T

ACTUAL |PART BLOCK CHECK
\ SELECT POSIT. |PROGRAM| DATA | SEARCH | ATC/APC| DATA [EXTENy

EEREEHEIFEIEE)

7-1-6. MCS Diagnostics

/{ AUTO CPERATION N 1
1 97/07/15 14:70:00

CHECK DATA MCS DIAGNOSIS PAGE 9 Trom
X Y Z
MACHINE COORDS -0.001 -0.001 -0.001
AXIS  COM.CODE DATA ID DATA
CH P  ewen % R FRHAASTACI R H AN
CH 3 3w o prre TR HA R
CH 4  ®ews ** ey

HrHNe NN R

ACTUAL PART BLOCK CHECK
\ SELECT POSIT. BATA | SEARCH [ATC/APC| DATA [EXTENDy

EOEIE)E)E)E)FE) )

Fig. 6-31 MCS Diagnostics Screen
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8. Run Guide Display

After selecting the EDIT AUX mode, press function key [F7] (RUN GUIDE), and the RUN GUIDE screenis
displayed.

(1) RUNNING FILE

The operation status of the file currently selegted is displayed at the left half area on the screen.

/[ PROGRAM OPERATION RUN GUIDE
19//07/15 1410700

RUNNING FILE SELECT ERROR FILE
{8) — L MANUAL SELECT WODE
MAIN FILE NAME MAIN FILE NAME
o) ——— 1 TSTS.MIN RUNNING | EWPTY
MAIN PROCRAM NAME MAIN PROGRAM NAME
() —————— OTSTS EWPTY
SUB FILE NAME
ENPTY
RUNNING METHOD SELECT RUNNING METHOD
() ——— 1 A-Mid
(o)
=EX
=6D
\TIME ) INIT ‘DELETE , RENAME\ } ‘ v ‘ [Exmy
GUIDE

EEEEE)EIE(FE)

Fig. 6-32 Running File Display

{a} File selection method

This field indicates how the file has been selected and is being operated.

Display Contents
EXTERNAL SELECT MODE Operation by external program selection command
SCHEDULE MODE Scheduled program operation :
MANUAL SELECT MODE Operation by manual program selection

(b) MAIN FILE NAME

This field indicates the main file name currently selected.

(c) MAIN PROGRAM NAME

This field indicates the main file program name currently selected.
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(d) RUNNING METHOD

This field indicates the operation method of the program currently selected.

Display Contents
A-Mtd Normal operation
B-Mtd Large volume operation
S-Mid Operation without branching and subprogram

(e} Operation status

This field indicates the current operation status of the program selected.

Display Contents
SELECTED Program selection complete, but it is not run.
RUNNING Program is being executed.
END Program execution has been compieted; this dis-
play is given uniil the next program is selected or
the next cycle is started.

(2) SELECT ERROR FILE

If an error occurred during automatic program selection, file is displayed at the right half of the

screen.
/ PROGRAM_OPERAT I ON RUN_GUIDE
2203 ALARM B| Scheduie program: main program load 10000002
RUNNING FILE SELECT ERROR FILE
SCHEDULE MODE
SCHEDULE PROGRAM FILE MAIN FILE NAME
TST9. MIN END GEAR. MIN ]
MAIN PROGRAM NAME MAIN PROGRAM NAME
0TSTY 0100 (@)
SUB FILE NAME
ENPTY (r)
RUNNING METHOD SELECT RUNNING METHOD ]
A-Ntd A-Mtd 0]
=EX
=GD
RUN
\TIME INIT | DELETE | RENAME GUIDE [EXTEND]/

(D) (=) () (k) () (k) (77) (Fe)
Fig. 6-33 Select Error File Display

() MAIN FILE NAME

This field indicates the main file name selected if a program selection error has occurred.

{g) MAIN PROGRAM NAME

This field indicates the main file program name selected if a program selection error has occurred.
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{hy SUB FILE NAME
This field indicates the sub file name selected if a program selection error has occurred.

(i) SELECTED RUNNING METHOD

This field indicates the operation method selected when a program selection error has occurred.
The operation method is explained in detail in d} in (1), “RUNNING FILE".
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SECTION7 HELP FUNCTION

1.

Summary

If your are in trouble due to the occurrence of an alarm, or if you are not sure about G/M codes or other
commands while you are creating a program, press the HELP key.

The HELP screen displays guidance concerning the following information:

- Alarm

G codes

M codes

- System variables

Mnemonic codes

TOCL DATA SET
ZERC SET

HELP KEY

HELP SCREEN

PARAMETER SET

/

- ALARM HISTORY

- GUIDANCE OF ALARMS

B - GUIDANCE OF G CODES

- GUIDANCE OF M CODES

- GUIDANCE OF SYSTEM VARIABLES
- GUIDANCE OF MNEMONIC CODES

When the HELP key is pressed in an alarm state, guidance of the alarm is dispilayed.

Ifthe HELP key is pressed while the NC is not in an alarm state, the HELP screen which was displayed last
is displayed. In the previous operation, however, if the guidance screen was scrolled by cursor keys or
page keys, the guidance screen before it was scrolled is dispiayed.
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2.

HELP Screen

After calling the HELP screen, you can display the desired guidance by pressing the corresponding
function key.

4 ™
I |

HELP

Guidance display
area

Screen operation
procedure

—‘i Console lines

MNEMONC
CODE

SYSTEM
VAR

ALARM
HISTORY

G CODE M CODE QuUIT

\— /
(2)(F1)(F2) 3] Fa)(Fs)( F6 ) F7 ) Fa)(>)

Displays
alarm history.

Displays
mnemenic code
guidance.

Displays M
code guidance.

Quits the:
HELP screen.

Displays G
code guidance.

Displays system
variable guidance.

“What G code should be used for this fixed cycle?”

If this is your question, press [F1] (G CODE), and the list of G codes is displayed.

Scroll the screen using cursor keys or page keys until you find the G code of the desired fixed cycle,
What is the nature of alarm Na. 20007

What mode is called by G91?

What function is called by M05?

What is VPVLX?

What is ATAN?

If you need the guidance on specific alarm or code, input the alarm number or the code and press the
WRITE key.
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3. HELP Screen for Alarms

3-1. Guidance on Active Alarms

Ifthe NC isin an alarm state, simply press the HELP key and the guidance is displayed for the active alarm.

If an alarm occurred while a HELP screen was displayed, quit the HELP screen once by pressing [F7]
(QUIT) then press the HELP key again.

3-2.  Selection from Alarm History

Move the cursor to the alarm for which you need the guidance and press the WRITE key.

4 )
I |

HELP ALARM HISTORY PAGE 1
DATE TIME ALARMNO,  ALARM GODE ALARM CHAR STRINGS
98/03/03 10:24:12

98/0303 85832 4200
98/02/28  17:05:48 1206 1
98/02/27 133059 3200 A | CURSOR

USE THE CURSOR TO THE HIGHLIGHT THE ALARM, THEN PRESS THE WRITE KEY.
ENTER THE ALARM NO. OR G/M CODE ete., THEN PRESS THE WRITE KEY.

ALARM
HISTORY

MNEMONC
CODE

SYSTEM

G CODE VAR

M CODE QUIT

() m ra ) ra) ) e e ee) (o)

3-3. Entering an Alarm Number

After entering an alarm number using numeric keys, press the WRITE key.

‘ Enter the alarm number. J

=2000_

ALARM
HISTORY

SYSTEM
VAR

MNEMONGC
CODE

(1) F2)( 3] Fa)(Fs ) Fe ) F7 ) F8)(»]

G CCDE M CCODE QUIT
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4. Program Help
The program help screens show the guidance on G codes, M codes, system variables, and mnemonic
codes.

When a function key ([F3] to [F6]) is pressed, the guidance is displayed from the top. Scroll the screen by
pressing cursor keys and page keys until the screen displays the guidance you need.

To display the guidance of a specific code, enter the code and press the WRITE key. The screen displays
the guidance on the entered code.

4-1. G Codes

’ Enter the G code. ‘

=GO1_
ALARM SYSTEM | MNEMONC
HISTORY G CCDE M CODE VAR CODE QuiT

(&) (1) F2)( 3 ) Fa)(Fs5 ) Fe ) F7) F8)( >

l Displays the G code guidance from the top. '

4.2, M Codes

[ Enter the M ¢code. J

=M02_

ALARM
HISTORY

SYSTEM
VAR

MNEMONC
CODE

(D) LF1 ) F2) F3)_Fa)(Fs ) Fe ) F7) Fe)(»)

‘ Dispiays the M code guidance from the top.

M CODE

G CODE QuIT

4-3. System Variables

‘ Enter the system variable. J

=VZOFX_

ALARM
HISTORY

SYSTEM
VAR

MNEMONG
CODE

(£2)((F1)(r2)(F3)(Fa ) Fs ) Fe ] F7)( Fe)( >

‘Displays the system variable guidance from the top.w

M CODE

G CODE QuIt
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4-4. Mnemonic Codes

‘ Enter the mnemonic code. J

=ATAN

ALARM
HISTORY

SYSTEM
VAR

(1) F2) F3) Fa)(Fs ) Fe ) F7)( Fe)(»>)

\ Displays the system variable guidance from the top. l

MNEMONC
CODE

G CODE M CODE auT
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5.

Supplement

There are screens (REPORT IMFORMATION and JOB PROCEDURE DISPLAY in the MacMan mode,
etc.) on which the help function does not run due to the restrictions on internal processing.

If the HELP key is pressed while these screen are displayed, the screen does not change.

If the guidance is not provided for the entered alarm number, G code, M code, system variable, or
mnemonic code, “THERE |S NO HELP MESSAGE” appears in the console line and the guidance display
area is blanked.

THERE IS NO HELP MESSAGE.

ALARM
HISTORY

MNEMONC
CODE

SYSTEM
VAR

(2)(F1](r2) F3)( Fa) Fs5 ) Fe ) F7)( F8)(»)

If you input numbers or character-strings shown below, “ERROR IN INFUT DATA” is displayed. In this
case, the previous guidance remains displayed in the guidance display area.

G CODE M CCDE QuIT

- An alarm number of 2 digits or less or 5 digits or larger
- A G or M cede of 6 characters or more
- A G or M code including an alphabetic letter other than G and M

- A charagcter-string of 10 characters or more

ERROR IN INPUT DATA.

ALARM
HISTORY

SYSTEM
VAR

MNEMONC
CODE

(2)F1)(F2) F3)(Fa) Fs ) Fe ) F7)_F8)(»>]

G CCDE M CODE QuUIT
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if the HELP key is pressed while the NC is not in an alarm state, the HELP screen displayed last is
displayed. If the last HELP screen was scrolled, the screen before the scroll is displayed.

Example
I
|
[ F3(G CODE) |
v
|
F7 (QUIT) G code guidance
.|| is displayed
from the beginning.
I
[ CURSORKEYORPAGEKEY | [ INPUT'Gg2’
v
HELP KEY ]
The guidance of
F7 (@QUIM) G92 is displayed.
|
|
The guidance of
F7 (QUIT) G92 is displayed.




III. DATA OPERATION
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SECTION 1 DATA SETTING

This section describes the commands used in the parameter set, zero set, and tool data set mode
operation. The procedure for setting the zero point data and tool data is also explained. For the procedure
used for setting the parameter data and the contents of the parameters, refer to III “PARAMETER” in this
manual.

1. Mode Selection Keys

MODE selection keys

R [___L ﬁ&éﬂ:—]

mnl@i--@

NEE BB
(s XL Y ()
[o)ella o ¥ s Y r] T
GUNNAREE

(] O®®Q
0000,

_ ;@{@; 000 H
e @) ©OGE) =
2EEEFEEEPEE) | J

Fig. 1-1 Mode Selection Keys
The mode selection keys are classified into the three groups, operation mode, data setting mode, and
machining management (MacMan) mode.
(1) Operation Mode
fa) AUTO

In the automatic mode, the part program stored in the memory area is read into the operation buffer
and then executed.

{by MDI
In the MDI mode, the program is input from the keyboard and executed.
{c) MANUAL

In the manual mode, machine operation is controlied using the switches on the machine operation
panel,
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2)
(a)

(d)

(3)

(4)

{7)

Data Setting Mode
EDIT/AUX

This is the mode for reading, editing, punching-out, and printing out the program, operating the
tape reader, and managing files.

PARAMETER

Parameters and variables, including system parameters, user parameters, common variables
and NC optional parameters are set.

For details of the parameters, refer to IV "PARAMETER?” in this manual.
TOOL DATA

Used to set the tool data such as tocl length offset values and cutter radius compensation values.

ZERO SET

In this mode, the work zero offset value is set.

MacMan Mode

The actual status of the production field is collected in this mode, and the result of data processing is
output to the NC screen, printer, or 3.5-inch floppy disk.

For details of the MacMan mode, refer to the separately prepared manual, “MacMan
INSTRUCTION MANUAL",

Pressing any of the mode operation selection keys will light the larmp in the key.

If the mode is switched from any of the operation modes to the data setting mode, the lamp in
the selected operation mode key starts flashing. This allows the operator to recognize the
selected operation mode at a glance.

Once program execution is started in the AUTO mode or MDI mode, switching the mode to
Data Setting Mode, such as EDIT/AUX, PARAMETER, TOOL DATA, and ZERC SET, will not
interrupt the program execution. Therefore, program editing, tape punching-out, tape
reading-in, parameter setting, zero setting, tool data setting and other dala setiing operations
are possible during stored program execution.

When program execution halts in the AUTO mode operation, while data setting operation is being
carried out, due to Single Block ON or Program Stop command, it is necessary to press the CYCLE
START switch after switching the mode to AUTO to continue the AUTO mode operation.

Switching the operation modes in the following sequence will reset the control:

{a) From manual to auto or MDI

(b)
(©)

From auto or MDI to manual

When the mode is switched from manual to the data setting mode, although the control is not
reset, it is reset when any operation is selecied after that.

AAAUTION

: When the data has been set, the new data is stored in memory after two to three minutes

have passed. Therefore, if the power is turned off immediately after the data has been
set, the data may not be updated as desired.

Before turning off the power supply and after setting the data, backup the data following the
procedure explained in 3-4-1. “Back Up Command”.
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2. Data Setting

Here is a list of parameters for data setting, together with their contents,

. Internal
Sub Entry Axis .

Category [ Subcategory subcategory Type Type Data Elements Unit _If_)ya;g
Work Microns; | Linear 4 to Max. 100 | Inch system | 4-byte
coordinate integer | axis Metric system | integer
orgin Rotary 4 1o Max. 100 | Degrees 4-byte

axis integer

Tool data | Tool data Tool length Microns; | Linear 50 to Max. 300 |Inch system |4-byte

offset integer |axis Metric system |integer

Cutter radius Microns; | Linear 50 to Max. 300 |lInch system | 4-byte

compensation |integer |axis Metric system | integer

Parameter | Common Microns; 200 8-byte
variable _ integer _ _ floating-

point
data

System Travel end limit | Microns; | Liner 2/1 axis Inch system | 4-byte

parameter integer | axs Metric system | integer

Rotary 211 axis Degrees 4-byte

axis integer

Pitch etror Microns; | Liner 21 axis inch system | 4-hyte

compensation |integer |axis Metric system | integer

range Rotary 2/1 axis Degrees 4-byte

axis integer

Pitch error 2-byte; |Liner 1/1 axis Inch system | 4-byte

compensation |integer |axis Metric system |integer

interval Rotary 1/1 axis Degrees 4-byte

axis integer

Number of pitch | 2-byte; ] Liner 11 axis Inch system | 4-byte

error integer | axis Metric system | integer

comfsensatlon Rotary 11 axis Degrees 4-byte

poi axis integer

Zero return 2-byte; | Liner 1/1 axis Inch system | 4-byte

operation integer | axis Metric system | integer

execution :

Rotary 1/1 axis Degrees 4-byte

sequence axis integer

In-position 2-byte; |Liner 1/1 axis Inch system | 4-byie

width integer | axis Metric system | integer

Rotary 1/1 axis Degrees 4-byte

axis integer
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. Internal
Sub Entry Axis .
Category | Subcategory subcategory Type Type Data Elements Unit -I??;Z
Parameter | System Home position | 2-byte; |Liner 32 axis Inch system | 4-byte
parameter integer | axis Metric system | integer
Rotary 32 axis Degrees 4-byte
axis integer
Machine Microns; | Liner 1/ axis Inch system | 4-byte
coordinate integer | axis Metric system [ integer
system origin Rotary 1/1 axis Degrees 4-byte
axis integer
User Programmable | Microns; |Liner 2/1 axis inch system | 4-byte
parameter travel limit integer |axis Metric system | integer
Rotary 2/1 axis Degrees 4-byte
axis integer
Ge0 Microns; |Liner 11 axis Inch system | 4-byte
over-passing integer | axis Metric system | integer
amount Rotary 1/1 axis Degrees 4-byte
axis integer
Backlash Microns; | Liner 1/1 axis Inch system | 4-byte
integer | axis Metric system | integer
Rotary 1/1 axis Degrees 4-byte
axis integer
G/M code Simple call Charact _ 10 _ 4-byte
macro er character
Axis move call | Charact _ 10 _ 4-byte
er character
Program _ Charact . 4 . 4-byte
name er character
Pitch error Integer {Liner 384 . 2-byte
compensation axis integer
Rotary 384 _ 2-byte
axis integer
NC optional Integer €4 4-byte
parameter — — — integer
(fong word)
NC optional Integer 120 2-byte
parameter — — — integer
{word)
NC optional Bit string 512 bits 1-byte
parameter — — —

(bit)

[Supplement]

The unit system for data setting can be set at NC optional parameter (bit) No. 9.
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3. Data Set Commands

The data set commands are detailed in the following pages, and may be classified into three groups:

commands for data setting, commands for parameter selection, and input/output commands for
peripherals.

3-1. Commands for Data Setting

This group consists of three commands:
SET, ADD, and CAL

3-1-1. SET Command

=S

SET } ADD ‘ CAL ‘SEAHCH» ‘ ITEM t t ITEM } » [EXTEND]

() () () () (7)) (F8)

Press [F1] {SET)

“S” is displayed.

The data entered itself is a command serving as new data. The SET command is effective when function
key [F1] is pressed, and displays “S” on the 21st line on the display screen.

Enter the data from the keyboard and press the WRITE key, then the keyed in data is input.
3-1-2.  ADD Command

~AD

SET ‘ ADD ‘ CAL ‘SEARCH‘ ‘ ITEM ’ ITEM } ‘ [EXTEND]

D ERE)E)E)E)ED)E)

Press [F2] (ADD)

‘AD” is displayed.

The data entered is added to the current data to form a command serving as new data.

The ADD command is effective when function key [F2] is pressed, providing a display of “AD” on the 21st
line on the display screen.

Enter the data from the keyboard and press the WRITE key, and the entered data is added to the current
data. The result of addition is input as the new data.
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3-1-3. CAL Command

"

SET , ADD ! CAL ‘SEARCH’ IITEMTLTEML‘[EXTE»D]

HEOE®HE®®®

Press [F3] {CAL)

“C" is displayed.
An arithmetic operation is carried out between the data entered and the current value to form a command
serving as new data for setting.

The CAL command is effective by pressing function key [F3], providing a display of “C” on the 21st line on
the display screen.

Enter the data from the keyboard and press the WRITE key, and the math operation is executed between
the entered data and the current data. The result of math operation is input as the new data.

3-2,.  Commands for Parameter Selection

This group consists of six commands:

ITEM, SEARCH, AXIS CHANGE, CURSOR, PAGE and EXTEND
3-2-1.  ITEM Command

=IF
=IB

SET \ ADD ‘ CAL ‘SEAHCHl \ ITEM 1 ‘ ITEM | l [EXTEND]

OEEEEHEHE

"or “|B” is displayed.

Each time [F7]

Each time [F6] (ITEM?T) (ITEM|) is pressed,
is pressed, the screen the screen display
display switches to the switches to the next
preceding category. category.

This command is intended to select an appropriate parameter from those belonging to the subcategories
in the table given in Section 4, 2. “DATA SETTING".

The ITEM command is carried out when function key [F6] or [F7] is pressed. Each time one of these keys
is pressed, the display screen is switched over to the preceding or next subcategory items.

“IF” or “{B" is displayed on the 21st line on the display screen and the screen display is switched over.
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3-2-2. SEARCH Command

P

SET ‘ ADD ’ CAL ]SEAHCH‘ ‘ITEMT ’ I TEM | 1 (EXTEND)

0 () (F) (F) (7] (F8) (7)) (8)

Press [F4] (SEARCH).

“F" is displayed.

Inthe subcategory group, which involves several data elements, the screen display is, sometimes, greater
than one page. This SEARCH command, engaged by function key [F4], may be conveniently used to set
the cursor with ease, although it is possible to place the cursor at the desired data using the page key and
the cursor key.

Operating procedure is given below:

(1)

@)

(3)

Press function key [F4].

This produces display of “F” on the 21st line on the display screen.

Key in a data number on the keyboard.

Display of “F" is followed by this particular data.
Press the WRITE key.

This allows the cursor to be positioned at the data number specified. if the current screen does not
include the data number, then the screen is switched over until that data number appears and the
cursor is positioned there.

If there is nothing corresponding to the data number entered, the cursor is then positioned as follows:

M

(2

When smaller

The cursor is positioned at the first data.

When greater

The cursor is positioned at the last data.

The screen for setting bit type data, NC optional parameter (bit})) allows the simultaneous setting of bath
parameter number searching and parameter number setting.

M
b
(3)
(4)
(3)

Press function key [F4].

Key in the parameter number.
Key in a comma (,).

Key in a bit number.

Press the WRITE key.
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3-2-3. AXIS CHANGE Command

4=AX
SET ‘ ADD ’ CAL .SEARCH QXHEGE’ITEMT I ITEM | ’ [EXTEND]
COEE)FE)E) ) () ()

“AX" is displayed.
Each time [F5] (AXIS CHANGE)
is pressed, the screen is switch
over to the next axis display.

In data setting, if there is a parameter of axis type, the 5th and 6th axes cannot be displayed on the same
screan. The AXIS CHANGE command is intended to switch the screen from one display to another.

Since the pitch error compensation data may be displayed on one axis per screen, the command is used
for axis selection.

When function key [F5] is pressed, “AX" appears on the 21st fline on the display screen, resulting in a
screen switch.

3-2-4. Cursor Keys

O
@

Move the cursor in the arrow-pointed direction, where the cursor stays at only the points including data to
be set. When, for exarmple, the cursor is at

rest at the extreme left, press the cursor key @ ;

this brings the cursor to the data element located at the extreme right. When the cursor is at the

extreme right, press the cursor key @ ; this
brings the cursor to the data element located at the extreme left. A similar relationship exists between

the cursor keys @ and @ .

3-2-5. Page Keys

When the key is pressed, the screen advances one page in the same category only.
When the key is pressed, the screen returns one page in the same category only.
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3-2-6. EXTEND Command

X

SET l ADD ‘ CAL ‘SEARCHI !lTEMTlITEMl‘[EXTEND]

HEEEEEEE
“EX" is displayed. Press [Fs]/(*EXTEND)

Data setting involves many commands, which cannot be displayed at the same time (there are eight
function keys available). The EXTEND command is intended to switch cormmmand displays.

Function key [F8] provides a display of "EX” on the 21st line on the screen, resulting in a switched
command only.
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3-3.  Input/Output Commands for Peripherals
This group consists of two commands: READ and PUNCH.
3-3-1. READ Command
This is a command to read a variety of data required for data setting from paper tape and set it in place.
The format is shown below:
ClL CiL C|L
.................... % R F P_ Q_ (X—Y_.... )..%& R F ....SS —arerna R F Ay |
Feed holes PNo. GNo. Data Feed holes
The P and Q nurmbers must be specified, and are related to data setting as follows: P and Q specify the
category and subcategory. Axis data is specified by X, Y, and Z, and the data not related to an axis is
specified by R.
P and Q numbers are modal. It is not necessary to reprogram if the number is the same as the one
programmed previously.
Both ISO and EIA codes may be used as conventional programs as the coding system.
The relationship of data sefting, P numbers and Q numbers, is as indicated below.
Category Subcategory P No. Q No. Remark
Work coordinate - 100 1 to No. of work coordi-
system origin nate systems
Tool data Tool length offset 200 1 to No. of offsets
g;:ter radius compensa- 210 1 to No. of offsets
Parameter Common variable 300 1 to 200
1to40 : real
System parameter 400 1to 56 411056 : integer
{Supplement)
User parameter 410 11032
Pitch error compensation 600 ;gﬁﬂl\; 0. of compensation (Supptement)
NC optional parameter 1t032 : user
(long word) 700 Tto64 331064 : system
NC optional parameter 11032 user
{word) 710 110120 3310 120: system
NC optional parameter 11016 user
(bit) 720 |1to64 171064 : system
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Operating procedure is given below:

(D Press PARAMETER, TOOL DATA or ZERQ SET.

AY

\

cC—— 3 pLucy ‘E\,\m = a1

AY

A

FEESERRE
EEANNHLD
BEAnAEmD
M

() @®&®Q
00900

i Sl foccde

B EEE BB EE]E , D
7 /

/ / AN

@ ® ® 66

& Press WRITE\

(@ Press [F1] (READ). @ Press [F8] (EXTEND).

Fig. 1-2 Reading the Data from Tape

Press the PARAMETER, TOOL DATA or ZERO SET key.
Press function key [F8] (EXTEND).
This displays the READ (F1)} command.

Set a paper tape for data setting on the tape reader so that the leading feed holes come to the
reader.

Press function key [F1] (READ).

This displays “R” on the 21st line on the display screen.

Press the WRITE key.

This aflows the paper tape to advance, so that the data on the tape is sequentially read and set.

Note that the tape reader stops when an error occurs during the setting and the display screen shows the
message below:

read continuing? (Y/N}!

Press Y or N key. Keying in “Y” permits the tape reader to continue reading. The entry of “N” aborts the
read command.
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3-3-2. PUNCH Command

This is a command to punch various data required for data setting on the paper tape. Paper tape format is
the same as with the READ operation. This command allows setting data to be stored on a paper tape.

Tape format is the same as indicated in Section 4, 3-3-1. “READ Command”.
Punching out data under special conditions are shown below:

R Normal data
R/0 Empty

R/1  + overflow
R/2 —overflow
R/3 + underflow
R/4 — underflow

When the data of the type indicated above is entered, the same condition is set. Operating procedure is
shown as follows:

() Press PARAMETER, TOOL DATA or ZERO SET.

AN

\
C__—1 CE= \\JSE&% )

— — \ /]

m..dinl@

EIB.-HE@
[EJ lﬁﬂ

[] <)o)
) E
o]
<=

= = Qe @
BEEBEENE G R R / v

N
pd / // \

® KeyinaP No. @ Enter the
é Press [F2] (PUNCH). Y / ne

device name.
@ Press [Fg] ® & Press WRITE.
(EXTEND).

Fig. 1-3 PUNCH Command
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@ ®

®

Press the PARAMETER, TOOL DATA or ZERQ SET key.

Press function key [F8] (EXTEND)

This displays the PUNCH [F2] command.

Press function key [F2] (PUNCH]).

This displays “PU” on the 21st line on the display screen.

Enter the device name following “PU" the following names are usable.
PU . device name: File name

it a sector device is designated, a search will be conducted for the relevant sector device, and a
check will be conducted to determine if a file of the same name already exists. If a file of the same
name is found, a “File exists. over write? (Y/N)!” message will be displayed. Enter “Y” to execute
overwriting, or “N” to cancel the punch operation. A “Comment input” message will be displayed,
requesting any comments which may be required regarding the punch data. Enter a comment if
necessary. If no comment is required, nothing should be entered.

* Parentheses marks “{* and ”)” cannot be used in the comment. If used, an error will occur.
“5320 Wring character”

Press the WRITE key.

The punch menu is displayed under the heading of :xPARAMETER DATA TAPE PUNCH MENU
and then the feed holes and the percent code {%) are punched on paper tape.

The prompt [parameter No.}] then appears.

/l PARAMETER SET

[97/07/15 14:10:00
*PARMMETER DATA TAPE PUNCH WMENU*

P NO. ITEM P NO. ITEM

100 ZERO OFFSET 700 OPTIONAL PARAMETER (LONG WORD}
200  TOOL LENGTH OFFSET 710  OPTIONAL PARAMETER (WORD)

210 CUTTER RADIUS COMP 720  OPTIONAL PARAMETER (BIT)

230  TOOL MANAGE DATA

300 COMMON VARIABLE

4G0  SYSTEM PARAMETER

410 USER PARAMETER

600 PITCH ERRCR COMP

=£X
=Y TT:
plese imput message !
paramater No. !
\READ PUNCH VERIFYl ‘ ‘ \ BACKUP } [EXTEN[y

COEIEICEEEFE)F)
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® From the menu, select the item number of the parameter data to be punched. The data entry
format is as below:

P No. (A) [— P No. (B) } |:,QNO. (A) (- Q No. (B) )]

Entry of a P and Q humber should be made without characters P and Q. Use a delimiter,” whena Q
number is entered following a P number.

When a range of P numbers or Q numbers is to be specified, the P number (B) or the Q number (B)
must be larger than the P number (A) or the Q number (A), respectively.

For the data entry, see examples below:

Example 1:

Example 2:

Example 3:

Example 4:

Example 5:

Example 6:

Punching out all tool length offset data
parameter No. 1200 [or 200-200]

Punching out all the data from tool length offset to common variable
parameter No. 1200-300

Punching out No. 8 data of tool length offset data
parameter No. 1200, 8 [or 200, 8-8]

Punching out No. 8 data of parameter data from tool length offset data to cornmon
variable data

parameter No. !200-300, 8

Punching out tool length offset data within a required range, from No. 2 to No. 8,
for example

parameter No. 1200, 2-8

Punching out within a required range of parameter data from tool length offset data
to common variable data

parameter No. 1200-300, 2-8

Press the WRITE key.
The data within the selected range is punched out from the specified cutput device.

After the completion of punching out the desired data, the parameter No. ! is displayed again.
Repeat the steps f) and g) to punch out all the required data.

Finally, press only the WRITE key.

The percent (%) code and the trailing feed holes are punched out on the paper tape, thus ending the
data punch mode. The display mode is also restored from the punch menu to the originally selected

mode.



4203-E P-171
SECTION 1 DATA SETTING

3-3-3.

3-3-4.

Verify

The VERIFY operation occurs in the same manner as the READ operation. The data which is read is not
determined by the parameter settings. There may be cases when an error occurs even though the
numeral displayed at “Parameter Set” is the same as that at the verify data. However, this is due simply to
the fact that the number of digits following the displayed nurmeral are being held by the OSP, and there is no
actual error.

A “tolerance” designation can be made at the VERIFY operation as follows:
DV Device name; file name; numeric value

By entering the optional tolerance (numeric value) designation, an error will not occur even if a data
mismatch occurs, provided that part of the parameter data which is read is within the tolerance range. Only
positive integers can be designated as tolerance values. The tolerance system-of-units varies according
to the parameter types being compared. Regarding data items with decimat points (system parameters,
user parameters, zero offset, tool data, etc.), comparison will begin from the smallest displayed numeral
(following decimal point). Optional parameter words and long parameter words, etc., have no decimal
points, and are therefore compared as they are.

If the data error value exceeds the tolerance range, the following error message will be displayed:
5375 DATA VERIFY ERROR “MISMATCH LINES”

The following parameters (including the tolerance value) are compared during the VERIFY operation:

PNo.

100 Zero offset

200 Tool length offset

210 Cutter radius compensation

400 System pararmeter (excluding horne position return order data)
410 User parameter

600 Thread pitch offset

700 NC optional parameter (long word)

710 NC optional parameter (word)

720 NC optional parameter (bit)

Omitting the File Name and Device Name

- [fthe device name is not specified at the READ and VERIFY operations, the setting will be determined by
optional parameter word No. 104 (initial value: 0, setting range: 0-11).

The devices which correspond to the setting values are shown below.
(This parameter setting becomes valid when power is switched ON.)

Seiting Value 0 1 2 3 4 5 6 7 8 9 10 11
Device Name | TR |CNO | CN1 | CN2 | CN3 | CN4 | MDO |MD1 | FDO { FD1 | FD2 | FD3

The *CNO” device name shown above represents the same device as the “TT” (teletyper) name.
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- If the device name is not specified at the PUNCH operation, the setting will be determined by optional
parameter word No. 103 (initial value: 0, setting range: 0-11). The devices which correspond fo the
setting values are shown below.

(This parameter setting becomes valid when power is switched ON.)

Setting Value 0 1 2 3 4 5 6 7 8 9 10 11
Device Name |CNGO |CNt1 [CN2 |CN3 {CN4 | PP {MDO |MD1 | FDO | FD1 | FD2 | FD3

The “CNO” device name shown above represents the same device as the “TT” {teletyper) name.

- Ifthe file name is not specified, a default file name will be designated according to operation function and
device in question.

The default file name is “A.TOP”. This function features separate default values for the file and extend
names. If only the extension name is omitted, it will be designated as “.TOP".

3-4.  Other Commands
The NC has other commands as explained below:

3-4-1. Back Up Command

ACAU'“ON : Data such as tool length offset, cutter radius compensation, origin of work coordinate
systems and parameter except systern parameter is backed up to the memory in a preset
interval. Therefore, turning off the power to the control right after renewing the data will
cause the data to stay as it was without being updated.

The execution of the back up command will update the data even when the power is turned off.

Operating procedure is shown below:
(1) Press the PARAMETER, ZERQ SET or TOOL DATA key.

{2) Press function key [F8] (EXTEND].
The commands will be changed as indicated right.

A=BA

READ ’ PUNCH ‘ VERYFYl l ‘ BACKUP} [EXTEND]

.@[F3][F4][F5] (r6 ) (F7

“=BA” is displayed.
After the completion of Press [F8]
backup, *=" is displayed. {[EXTENDY]).

Press [F7] (BACKUP).

{3) Press function key [F7] (BACKUP).

= BA” appears on the console line and back up is continuously executed.
After back up completion, “=" will appear on the screen.

Now, all the data has been backed up and the power to the control may be turned off at any time.
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4, Zero Set Commands

4-1. Work Cocrdinate System Origin

This is the origin of the work coordinate system referenced to the origin of the machine coordinate system.
As the standard feature, 20 sets of the work coordinate system origin can be set, and this can be expanded
to 50 or 100 sets..

Xe Tool*
Xi | X |_X J
Ya
Local coordinate - st
system zero Y
{Set by user) 3
C
J Work coordinate systern Xt
/- zero (Set by user) Y,
Machine coordinate system zero Xm
/ (Set by maken) Y
Oo— )(d

Position encoder zero point

Y1: Machine zero offset amount

Ya: Work zero offset amount
Fig. 1-4 Work Coordinate System Origin

Afunction called the machine coordinate system origin has been implemenied. After the position detector
is replaced, all that remains is to set another machine coordinate system origin, without having to set all of
the work coordinate system origins (and others) at new values. This may be applied to soft-limits, thus
helping to reduce the jobs required after the position encoder is replaced.

How to set the work coordinate system origin as follows:

{1} Pressthe ZERO SET key.

This changes the display screen to Zero Set display.

(3) One page of the screen can display 10 sets of data. To display the data for the 11th and later
sets,

press the page key .

From the standpoeint of axes, one page displays the data for four axes. Therefore, to display the data
for the fifth and later axes, press function key [F5] (AXIS CHANGE).

When the desired page is displayed, move the cursor o the data which should be set or changed.
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m ZERO SET

[57/07/15_14:10:00
*PROGRAM ZERQ™* Tmm
NO. X Y i
*® 1 10.000 0.000 0.000
2 0.000 0.000 0.000
3 32.000 8.000
4 23.500 1230. 000 456, 200
5 32.580 ~0.014 2,580
6§ 0.000 0.000 0.000
7 0.000 0.000 €. 000
8 0.060 0.000 0. 000
9 0.000 0.000 777.000
10 0.000 0.000 0.000
X i z
ACT POSIT (WORK) -260,000  -100.000  300.000
A-Mtd
=S 45.
=5 32
=SB

kSET ' 200 I CAL ’SEARCH‘ [ ’ )[EXTENIy
O E)E)FE)E) ) () ()

(3) Setting

(a) When the offset of the work zero (origin of work coordinate system) is known, press function

key [F1] (SET) and enter that work zero offset. (The entry data is X, and Y5 on the previous
drawing.)

(b) When the work zero has been set and it serves as the reference of further offset, press

function key [F2] {ADD) and enter the distance of the position to be set as viewed from the
preset position.

{c) When it is necessary to set the work zero offset which causes the present actual machine
position to be the new desired actual position, press function key [F3] (CAL) and enter the new
actual position data. (In the previous drawing, key in X; and Y4, to set X» and Y5.) The
entered data is displayed on the 21st line of the screen.

(4) Pressthe WRITE key.
This updates the data indicated by the cursor.

Note that a “x” appears before the number of the work coordinate system which is currently
selected.

[Supplement] Local coordinate systems are effective only in programming.
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5.

5-1.

Tool Data Set Commands

Tool Length Offset and Cutter Radius Compensation
Tool offset or compensation has heen incorporated since the tip position is dependent on tool type.

Tool data consists of length offset data and cutter radius compensation data.

The system offers 50 sets of too! length offset and cutter radius compensation data as the standard
feature, and this can be expanded to 100, 200, or 300 sets of offset and compensation data.

For offset number 0, only "0” can be set.
Data is set as follows:
(1) Pressthe TOOL DATA key.
This displays the tool data.

(2) One page of display covers 20 sets of tool fength offset values and as many sets of cutter
radius compensation values. [f desired data is not seen on the page, operate the page keys or
the [F4] (SEARCH).

/I_TOOL DATA SET \

97/07/15 14:10:00 |
*TOOL LENGTH OFFSET* (H—) *CUTTER R cLG_P*_(—)—-ru D— m
NO. NO. NO NO.
1 1000 11 0.000 1 10,000 11 0. 000
2 2,000 12 0.000 2 5.000 12 0.000
3 1.000 13 0.000 3 2.320 13 0.000
4 1.000 14 0.000 4 0.000 14  0.000
*5 1% 0.000 5 0.000 15 0. 000
6 0.000 16  0.000 6 0.000 16  0.000
7 0.000 17  0.000 7 5000 17  0.000
8 122432 18 0.000 8 0.000 18 0.000
g 0.000 19  0.000 9 0.000 19 0.000
10 889.499 20  0.000 10 0.000 20 0.000
X Y z
ACT POSIT (HORK) -260.000  -100.000  300.000
Atd
=5 5.
=S 5.
=5 10
\SET , ADD i CAL }SEAHCH\ ‘ ITEM 1 ‘ ITEM | ‘ [Ex'reny

(F1)(F2)(r3)(Fa)(r5)(re)(F7)(F8)

After obtaining the page displaying the desired tool data, position the cursor at the desired data
element.

(3) Setting

(a) When the tool data is known, press function key [F1] {(SET) and enter tool data on the
keyboard.

(b} When the tocl data has been set and the change amount from the set data is known, press
function key [F2] (ADD) and enter the change amount.
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©

(4)

Tool length offset

Before carrying out the above steps (1} and (2), set the zero offset of the tool axis. Mount the tool
for setting.

Manually align the tool tip with the reference surface.

Press function key {F3] (CAL) and key in the data, which consists of the axis name, the direction,
and the current position as viewed from the origin. Note, here, that the axis name represents the
axis parallel to the axis on which the tool rotates (X-, Y- and Z-axis).

Generally, the axis name is Z-axis.

Example: CAL z 10.5
CAL z —20.5
Press the WRITE key.

The data is set at the position indicated by the cursor.

The tool offset number presently selected is identified by an asterisk () appearing right before that
tool offset number,

5-2. ATC Pot No./Tool No. Table

For vertical machining centers and cther machines which have a. small number of tools, the

memo

ry-random ATC specification is adopted and for machines with a large number of tools, the fixed

address ATC specification is adopted.

5-2-1.  Memory-random ATC Specification

A\ GAUTION

. in the memory-random ATC system, the tool set in the spindle is returned to the magazine

toolpot of the tool to be set in the spindle next. Therefore, the correspondence between
the tool number and the pot number will change each time the tool change cycle is carried
out. This requires the initial correspondence between the tool number and the magazine
pot number to be stored in the control memory after setting all the tocls in the magazine.

In addition, since the use of a large-diameter tool will cause an interference with adjacent
tools, the control must be capable of recognizing a large-diameter tool so that the toolpot
which accommodates one is placed between the pots having dummy tools or no tool. Thatis,
the large-diameter tool must be returned to the toolpot originally stored.

A large-diameter tool is distinguished from other conventional tools based on the machine
specifications. Distinguishing of tools-large-diameter tools and conventional tocls —is made
according to the tool diameter and the value used to classify tools into these two categeries
depends on the machine specifications.

Setting of the correspondence between the tool number and toolpot number is made in the following two

ways:

(1)

2

The table listing the original correspondence between the tool numbers and toolpot numbers
should be made beforehand on the display screen. After that, the tools are set in the toclpots in
accordance with the correspondence table data.

Tools are set in the spindle and they are returned to the magazine in the manual toof change
operations. In this case, the toolpot where the tool in the spindie is to be returned may be
specified or the one automatically selected may be used, as required.

Explanations in this section cover the procedure indicated in (1). For the procedure of (2}, please
refer to IT, CPERATION, Section3, 4-1 “ATC”,
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Setting:
/I TGOL DATA SET N i
197707715 14:10:00
#* POT NO./ TOOL NO. TABLE #
POT TOOL  POT TOOL  POT TOOL POT TOOL
NO. NO. NO. NO. NO. NO.  NO. NO.
1001 11 011 21 NA 1SPCY POT NA
2 002 12 012 22 022 {ACT T00L 020
3003 13 013 23 023 TRXT TOOL 007
4 004 14 014 24 024
5 005 15 0i5 25 025 {MAGAZ INE 10
6 006 16 016 26 026
7 007 17 017 27 €27
8 008 18 018 28 028
9 009 12 019 29 ¢29
10[021] 20 NA 30 €30
K SET ‘ ‘ \SEAHCH' ’ ITEM 1 ’ ITEM | } exen]
(F ) (F2)(F3)(Fa)(rs)(F8)(F7)(F8)
Fig. 1-5 Tool Data Oftset (ATC Pot No./Tool No. Table)
(1) Press the TOOL DATA key.
() Pressfunction key [F7] (ITEM ).

@
(4)

(5)

The CRT will display the page of “kPOT NO./TOOL NO. TABLEx".

Locate the cursor at TOOL NO. position of the POT NO. for which the tool number is to be set.

Press function key [F1] (SET).

“S " will be displayed on the conscle line. (. ” indicates the space.)

Key in the desired tool number through the keyboard.

(a) Conventional tool

{b) Large-diameter tool

(c) Dummy tocl

{d) For clearing tool nurnber

(e) Planer tool (optional)

(g) Pressthe WRITE key.

(/) Heavy tool (depending on the machine type)

S
Su7L
S.D

This sets the correspondence between the tool number and the toolpot number.
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[Supplement]

—

The symbols “—” and “>>" appearing in the POT NO. column indicate the position
of the corresponding toolpot.

- :  Tool change position with ATC
>> . Manual tool change position

The range of toolpot numbers which can be setis from “1” to the magazine capagcity
(the number of tools accommodated in the magazine).

The usable number of tool numbers is identical to the programmable number of tool
offset numbers.

For a large-diameter, setting is allowed only when the two adjacent toclpots are
assigned with no tool number or dummy tool code, “D”. An error occurs if either of
two adjacent {oolpots is assigned with an actual tool number.

The setting of a large-diameter tool in a toolpot automatically sets dummy tool
code, “D”, at two adjacent toolpots.

In case the tool number already used is again entered for 2 new toolpot, an alarm
ocCurs.

Any attempt to set a tool number for a toolpet which has a dummy tool in it causes
an error. In this case, cancel the dummy tool code by entering “:x” code. Note that
the dummy tools placed in the adjacent toolpots for the one accommodating a
farge-diameter tool should not be cleared. A dummy tool may be placed between
two large-diameter tools as a common dummy tool.
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5-2-2. Fixed Address ATC Specifications

To select a tool from the tools in the magazine using a tool number command, it is necessary to set the
correspondence between the tool numbers and the toolpot numbers.

If an interference occurs between the tocls stored in the two adjacent toolpots due to their diameters, set
the safety adaptor in toolpots at both sides of the toolpot which holds a large-diameter tool. This prevents
an occurrence of interference between the tools during tool setting operations.

Setiing:

{ [ _TOOL_DATA SET

\

% POT NO./ TOOL NO. TABLE *

N 1
[87/07/15 14:10:00

POT TOOL  POT TOOL  POT TOOL  POT TOOL
NC. NO.  NO. NO. NG NO.  NO. MO,
1 001 11 om 21 NA *RET TOOL N&
2 002 12 012 22 022 TACT TOOL 020
3 003 13 013 23 023 INT TOOL 007
4 004 14 014 24 024
5 005 15 015 25 025 *MAGAZ |NE 10
6 006 16 016 26 026
7 007 17 017 27 027
8 008 18 078 28 028
9009 19 019 29 029
10 [021] 20 NA 30 030
K SET \ l 1 SEARCH' | ITEM T l ITEM § | [EXTENy

HEEH®®®®

{1} Press the TOOL DATA key.

{2) Press function key [F7] (ITEM |).
The CRT will display the page of “<POT NG./TOOL NO. TABLEx".

{3) Locate the cursor at the TOOL NO. position of the POT NO. for which the tool number is to be

set.

(4) Press function key [F1] (SET).

The CRT will display “S” on its conscle line. (L indicates the space.)

(5) Key in the desired tool number through the keyboard.

{a) Tool number

(b} Safety adaptor

{c) For clearing tool number

{d) Planer tool (optional)

(e) Heavy tool

Su1
SuD
Sk
S.8,P
So1,M
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(8) Pressthe WRITE key.

This sets the correspondence between the tool number and the toolpot number.
[Supplement] 1. Ifthetool number already used is again entered for a new toolpot, an alarm cccurs.

2. Anattempt to set atool number for a toolpot which has a dummy tool in it causes an
error. In this case, cancel the dummy tool code by entering “x” and set.

5-2-3. Clearing/Setting Toof Numbers

ltis possible to clear tool numbers set on the “:xPOT NO./TOOL NO. TABLE:x" screen at one time, or to set
tool numbers which correspond to toolpot numbers (having same numbers) on the “ATC POT NO./TOOL
NQ. TABLE” at one time.

Note ool numbers can not ben set at one time unless the correspondence between toolpot numbers and
tool numbers are all cleared.

Operating Procedure
(1) Clearing tool numbers
{a) Pressthe TOOL DATA key.

(b) Press function key [F7] (ITEM {).
The CRT will display the page of “xPOT NO./TOOL NO. TABLE ",

{c) Key in “ATC” through the keyboard and press the WRITE key.
The following message will be displayed on the screen.
Tool table initialize OK? (Y/N)

{d} Key in “Y” and press the WRITE key to clear tool numbers.

Key in “N” and press the write key to cancel clearing tool numbers.
(2) Setting tool numbers
(a) Press the TOOL DATA key.

(b) Press function key [F7] (ITEM |).
The CRT will display the page of "ATC POT NO./TOOL NQO. TABLE".

(c) Keyin “TSET" and press the WRITE key.

[Supplement] When an attempt is made to set tool numbers without clearing the cerrespondence
between toolpot numbers and tool numbers, no data will be set.
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6.

Parameter Setting

To perform NC cperations, for example positioning, program editing, and so forth, data such as axis travel
ranges, tape output code, and others, are predetermined for each individual function. However, there are
cases in which these data needs fo be changed in accordance with the change in operation conditions.

The data elements used to control NC functions are called parameters.

The parameters can be classified into 18 types as indicated below.

(1)
{2)
(3}
(4)
(5)
(6)
@)
(8)
)
(10)
(1)
(12)
(13)
(14)
(15)
(16)
(17)
(18)

Display selection {selection for display/not-display of parameter setting screens)
Common variable

User parameter

G/M code macro

NC optional parameter (long word)

NC optional parameter (word)

NC optional parameter (bit)

Input unit system

NC optional parameter — RS$232C (CNO:)

NC optional parameter — Spindle (OKUMA VAC)
Machine axis parameter

System parameter

Pitch error compensation data

NC run timer

Spindle load monitor

Tapping torgue monitor

Machine user parameter

Machine system parameter

Contents and setting procedures of parameters are detailed in IV “FPARAMETER”".
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SECTION 2

1.

PROGRAM OPERATION

This section describes the program operation procedure and the contents of the commands used in the
program operation.

The NC unit has commands for DATE entry, initializing, program deletion, etc. in addition to reading in and
punching-put of a program tape and program editing.

In this system the file names can also be interchanged as individual programs are assigned a file name for
managing the programs.

List of Program Commands

Item Command Functions Remarks
Date DATE Sets the date.
Directory DIR Displays file directory.
Transfer = PIP Transfers program file. Sub commands provided
Edit s EDIT Edits program file. Sub commands provided
{Supplement 1)
Multi-file transfer | MPIP Transfers multiple files between Sub commands provided
the NC and an external device
using the RS232C interface.
List = LIST Lists file contents.
Arrangement CONDENS Arranges the stored data.
Time TIME Sets the time.
Initializing INIT initializes the memory, floppy
disks and other data storage de-
vices,
Deletion = DELETE Deietes the specified file.
Operation guide GD Displays the operation state of
{Supplement 2) the selected file.
Free area FREE Displays the free area in the
memory.
Renaming = RENAME Changes the specified file narne.
File protection = PROTECT Prohibits writing to or renewing of
the specified file.
MS-DOS = MSDS Transfers the program files in the | Sub commands provided
MS-DOS format.
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The commands indicated by an asterisk () are operated using the directory-selection-based file
operation screen. For the PIP command, the directory-selection-based type file operation screen is used
only for READ, PUNCH, VERIFY, and COPY commands. Basic operation using the commands indicated
above is explained befow, such as the function to display the registered machining programs in batch using
the function displayed on the directory-selection-based file operation screen. For details of the functions,
refer to Section 15, "DIRECTORY-SELECTION-BASED FILE OPERATION FUNCTION".

fSupplement] 1. The file edit command is changed to the I-MAP edit command for the I-MAP
specification. For details and operation procedure of the I-MAP edit command and
sub commands, refer to I-MAP EDIT FUNCTION published separately.

2. For details of operation guide cormmands, refer to II OPERATION, Section 6, 8.
“Run Guide Display”.

Details of the commands accessible in the program operation mode are explained below.

The operation to select the program operation mode before starting the command operation is used in
commonto all commands. This program operation mode selection procedure is first explained; this stepis
not explained for the explanation on the command operation.

Procedure to select the programn operation mode:

(1) Pressthe EDIT AUX key.

>

EDIT AUX
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() The lamp at the upper left corner in the key lights and the screen changes to the program
operation screen. The function names also change as indicated below.

MULT?
DATE DIR PIP EDIT PIP LIST [CONDENS | [EXTEND]

F0) () () (R () (e ) (77 (P8 )—

The keys change in
this order when
[F8] (EXTEND) is
=EX pressed.

BLANK RUN
TIME INIT | DELETE | RENAME | DEFINE | FREE | QUIDE | [EXTEND]

(F)(r2)(r3)(F4) (5] (re) (F7) (F8)—

=EX
=EX

PROTECT, ms—nos1 DNC-A ' DNC-8 ’ ‘ ) | [EXTEND)

EEEEEEEE®)

These commands are explained below.
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2. Date

The NC'’s clock function continues counting time even when the power is turned off. Therefore, when the
power is turned on, the current date is displayed.

N 0'|'|C E . Since this date data is very important for the functions such as MacMan, alarm log, etc., donot
change it inadvertently.

Date setting procedure is given below.

(1) Press function key [F1] (DATE).

The following is displayed on the console line and the systern becomes ready for the input of date.

=DA
1994. 9.30 FRIDAY 14:33:30
enter date (YM.D} !_

=EX

=DA

1994, 9.30 FRIDAY 14:33:30
,enter date(Y.M.D) !

1 MULT
DIR PIP EDIT PIP LIST jCONDENS| [EXTEND]

(=) () () () (1) (F8)
s \ Press [F1] {DATE)

1994. 9.30 FRIDAY  14:33:30 -
enter date (Y.M.D) |_

This is only an example; current date,
day of week, and time are displayed.

DATE

() Key in the year, month, and date with period put after each item following the prompt “I”.
Example: 1994. 9.30

(3) Press the WRITE key.
When the correct entry has been made, the display screen indicates date and a day of the week.

If the data entry is not correct, the display screen requests data entry again.
[Supplement] 1. Entry of only right two digits is acceptable for year entry.

2. Pressing the WRITE key without entering the date ends the operation and nothing
oCcCurs.
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Directory

This is the function for making a list of files stored in the memory (MD1:) or the floppy disk (FDO:). The list
may be displayed on the display screen and it may also be printed.

(1) Press function key [F2] (DIR}.

The screen displays the prompt “DI” on its console line.

D

MULT]
DATE ‘ DIR ’ PIP ‘ EDIT ’ PIP \ LIST lCONDEl\Sl [EXTEND]

GB E.Fz} () (ra) (7)) (re) (77 (F8)

“DI" is displayed.

(2) Enter the device name (MD1: or FDQ:) following “=DI”, The default device name is MD1:.
(3) Pressthe WRITE key.

The directory of file names of the files registered in the specified device (MD1: or FDQ:) is displayed.

/F PROGRAM_OPERAT [ON DIR \
97/07/15 14:10:00 |
DA MDT i *, * I_—'ﬁxcr—r
F [ LENAME SEC  BYTE CHARACTER  DATE
AMNIN 0001 000045 69 1994.9. 27
B.MIN 0001 000045 69 1994.9. 30
C.MIN £001  0DDC4S5 69 1994.9, 30
D.MIN 0001 000045 69 1994,9.30
E.MIN 0001 000045 69 1994,9.30
F.MIN 0001 000045 69 1994.9.30
G.MIN 0001 000045 69 1994.9.30
H. MIN 0001 000045 69 1994.9.30
I.MiN 0001 000045 69 1994.9.30
=DI
MULT

k;ATE \ DIR ; PtP ‘ EDIT ‘ PIP » LISt ‘CONDENSI (exTEn) /
MEEGH®®E®
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[Supplement]

1.

Up to 12 filenames are displayed on the screen.

When all filenarmes are not indicated on one display page, the display screen does
not provide the prompt “=" and the cursor remains as it was.

In this case:
(1) Press the BS key, and the display advances one page.

(2) Pressthe WRITE key, and the display will advance continuously. To stop
this advancement, press the BS key.

(8) Pressthe CANCEL key, and the command will be aborted with the display
unchanged.

Example: When there are many filenames,

- DIR and WRITE ...... Display of the 1st page

-BS . Keep pressing until the required page
is displayed.

- CANCEL ............ Abort the directory mode

-EDIT oo Specify the file, observing the display.

When there are no files, the message “no file” is given.

Key in a fite name following the prompt “DI”, and you can check whether that file
exists or not.

In this file name entry step, the use of symhols “x” (asterisk) and “?” (question
mark) is permitted.

The symbol “x” indicates a string of characters while the symbol “?” represents a
character. “:” may be used only once in both a file name and extended name.

Therefore, by specifying “x” and “?” in a filename, all the file names corresponding
to the entered file name are given.

Example 1:= Dl x.MIN [WRITE]

All the file names assigned with the extended file name MIN
Example 2: =Dl . BOX::.MIN [WRITE]

All the file names assigned with the extended name MIN and the main
file name beginning with BOX

Example 3: = Dl . [WRITE]
All the file names (same as no data entry)
Example 4:= DI??77.SUB [WRITE]

All the file names assigned with the extended name SUB, and whose
main file name consists of up to three characters
Example 5:= DI L BOX-1 777.:x [WRITE]

All the file names whose main file name begins with BOX-1 and the
remaining filename consists of up to three characters
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[Supplement] 4. Output device name can be entered foltowing the filename. A comma should be
inserted before the output device name.

Example 6:= Dl ., TT: WRITE]

With the data entered as above, all the filenames are printed out by the
teletypawriter.

As an output device name, PR; (printer} is also used.

5. There is an Option Setting, indicated below, which follows the filename.

;P {file protected state is displayed following the date)

00 : Not protected
01 : File protected

For the file protection specification method, refer to Section 5, 14. “Protect”.
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4, File Transfer

This is the command to transfer a program, with the following sub commands:

ltem Command Functions

Read READ Registers a part program after reading it through the tape
reader.

Punch PUNCH Punches out the part program stored in the memory.

Verify VERIEY Verifies the program in the memory with the program on
the paper tape.

Copy COPY Copies the program filfe on memory.

Forward FAST FORWARD | Tape reader rapid forward feed motion

Rewind FAST REWIND Tape reader rewinding

PIP quit QUIT Ends transfer mode and restores the program operation
mode.

Macro Copies files with extension .LIB from 3.5-inch floppy disk

program loading MACRO LOADING drive to MD1:.

NOTICE : Never turn off power supply during the executicn of file transfer or file editing. If it is turned off,

the file contents will be unreliable.

4-1. Read

This is the operation to read a part program from program reading device such as tape reader and to store
it in the memory.

The following explanation is given assuming a taper reader.

(1) Set the program tape in the tape reader.

Set this portion in the

tape reader.
L 5 } (
PO G 0000000 ~ - - — - BQEO0OOD G == == — = mmmmm ) Yoo m e m e ecoc 00 GO OO0
; [ e
Program ’ Tape feed Program name (number) and
Tape feed holes —*T* file name holes ™ machining program —-—t=— Tape feed holes

{2) Press function key [F3] (PIP).

The function names on the screen will change to those given in item (3) below.

=PIP
~

MULT |
DATE ‘ DIR \ PIP ‘ EDIT l PIP ‘ LIST lconosns' [EXTEND]

EFERIEEE)EIFE) )

Pregs [F3] (PIP).

"PIP >" is displayed.
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{3) Press function key [F1] (READ).

=PIP
>

FAST RAST PiP

READ \PUNCH ‘VEHIFY‘ COPY lFOR\‘IARD RENIND | QUIT ‘[EXTEND]

(F)(r2)(F3)(Fa)(rs)(Fe)(F7)(F8)

Press [F1] (READ)

The screen changes to the directory-selection-based file operation screen and the following is

displayed on the screen.

PIP:READ R
/J PROGRAM OPERATION
197/07/15 14:10:00
PIP READ OVERWRITE
RO

INDEX DISPLAY PROCEDURE
[F2] — MDY= MIN

[F3] — FDO:* MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] .,

INPUT THE DEYICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.

DEFAULT DEVICE NAME = MD1:
DEFAULT FILE NAME = *.MIN

>XR
>
MD1: FDO:
INDEX ENDEX | INDEX

() () (r2) (R (8 ) (ke ) (77 (78

OVERWR/ | CHAR.

COMMAND
INSERT | DELETE | CANCEL /

HISTORY
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(4)

Enter the file name of the file to be punch and press the WRITE key.
Example: TEST9.MIN

~

[97/07/15 14:10:00
QVERWRITE

/| PROGRAM OPERATION

FIP :READ
R TEST9. MIN]

INDEX DISPLAY PROCEDURE
[F2] — MD1:* MIN

[F3] — FDO:*.MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVECE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME = *.MIN

>XR
>

!NUEX
DEEEE®®®

MD1: FDO: COMMAND | OVERWR/ | CHAR.
INDEX | INDEX |HISTORY | INSERT| DELETE | CANCEL /

o
/9 WRITE

Pressing this key starts the tape reader. The commands on the tape are read and stored in memory.

While the tape is being read, the screen displays “READ” along with the “file name” on the first line.

When the first EOB code appears after the start of the tape reading-in, the message “VALID

INFORMATION READING” is displayed.

At the completion of the tape reading-in, the tape is then rewound and read in the reverse order to

verify the read and stored program against the program on the tape.

When the tape reading-in and verification is completed, “>” appears on the console line.
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[Supplement] Tape rewinding with or without tape verification is selectable by setting bits 4 and 5 of NC
optional parameter (bit) No. 1.

//’IA?HOGHAM OPERAT | ON TRANSFER READ TESTB.HINﬂ\\\
[97/07/15 14:10:00

TESTS. MIN

fite exist overwrite ? (Y/N) !Y
varid information reading

>

\READ )PUNCH
) () () (F) () (Fe) (F7) (F8)

(5) Press function key [F7] (PIP QUIT).

FAST | FAST [ PIP
VERIFY | COPY |FORWARD| REWIND | QuiT [EXTENI'y

TESTS.MIN

file exist overwrite ? (Y/N) !Y
varid information reading

>

FAST FAST PP
READ PUNCH | VERIFY | COPY ]FORWARD| REWIND | OUIT | [EXTEND]

D FE) () () () (re) (7)) (F8)

The screen returns to the one displayed in item (1). Details and precautions on this operation are
given in 4-3-1. "Precautions for Tape Reading-in, Punching-out, and Verifying Operations”. Be sure
to read this item.

[Supplement] If an error occurs during tape reading, 31 characters preceding the error character are
displayed on the console line of display screen.
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4-2.  Punching Qut Stored Program Data
This is the function to punch out the program data stored in the memory.
The procedure is as follows:
(1) Press function key [F3] (PIP).

The function names on the screen will change to those given in item (2) below.

=PIP
>

MULT|
DATE } DIR ‘ PIP \ EDIT | PIP , LIST lcomENs’[EXTEND]

B1E@B3EIENGENGINGE

Press [F3] {PiP).

“PIP >" is displayed.

{2) Press function key [F2] (PUNCH]).

>

FAST RAST PIP
READ PUNCH | VERIFY | COPY |FORWARD ) REWIND | QUIT | [EXTEND]

)@ E @ E @ @ @

Press [F2] (PUNCH).
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The screen changes 1o the directory-selection-based file operation screen and the following is
dispiayed on the screen.

PIP:PUNCH P

/L PROGRAM OPERATION
[ 97/07/15 14:10:00

PIP_:PUNCH OVERWR I TE
Pl

INDEX DISPLAY PROCEDURE

[F2] — MD1:*MIN

[F3] — FDO:*.MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME = *.MIN

>XP
>

MO1: FDO: COMMAND | OVERWR/ | CHAR.
\ INDEX INDEX | INDEX | HISTORY| INSERT| DELETE | CANCEL /

(FD () () (r) (7] (78] (1) ()

{3) Enter the file name of the file to be punch and press the WRITE key.
Example: BOX-1350.MIN

This step is unnecessary for a program without a file narmne, i.e., A.MIN.

/FPHUGRAM OPERATION
[97/07/15 _14-10:00
PIP_:PUNCH OVERARITE
P BOX-1350. MIN[E]

INDEX DISPLAY PROCEDURE
[F2] — MD1:* MIN

[F3] — FDO:*. MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [Fil ,

INPUT THE DEVICE MAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME =  *.MIN

>XP _E.>

M1 | FDO: coumn[ovsawn/ CHAR.

\ INDEX | INDEX | INDEX |HISTORY| INSERT| DELETE CANCEL‘ / /9 WRITE
(F3) (k) (/) (/8] (7)) (8
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This starts the tape punching out operation, during which the screen displays “PUNCH” along with
the “filename”.

When tape punching-out is completed, the message “file-end” is given on the console line and “>"
appears in the following line.

>

>P BOX-1350.MIN
file end

>

FAST | PRAST | PIP
READ | PUNCH | VERIFY | COPY |FORWARD | REWIND | QUIT | [EXTEND]

MEEHE®E®®

{4) Press function key [F7] (PIP QUIT).

>
>P BOX-1350.MIN
file end

>

FAST RAST PIP
READ PUNCH | VERIFY | COPY |FORWARD | REWIND | QuUIT | [EXTEND)

COEREEE)

Press [F7] (PIP QUIT)

This completes the tape punching out operation and the display returns to the mode as in step (1).

[Supplement] 1. That tape punching speed will be slowed down while machine operation is carried
out simultaneously.

2. Tape Punching Out Format

2 090 o0 SAMIN 20 oo 2 o @@0****--"

I ~——Program name
» > !

. Feedholes Filerame  Feed holes Machining program Feed holes
) @ ® @ ) ®)

- oy S

{1) 600 tape feed holes are punched in the tape leader section.

The number of feed holes to be punched out can range, as needed, from 1 to 10000 with a
parameter.

For details, refer to IV “PARAMETER?”", Section 4, 5. “NC Opticnal Parameter (Word)”.

(2) The file name is punched out following the “$” code. (Program data is punched out in the ISC
coding system.)

(3) 50 tape feed holes are punched out.

The number of the tape feed holes cannot be changed.
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(4) %", and “CR”", “LF” codes are punched out.

(5) The part program data is punched out following the program name (number).

(8) The same number of tape feed holes as in (1) are punched out in the tape trailing section.

[Supplement]

1.

When the program data is punched out in the EIA coding system, the “CR” code is
punched instead of the “CR” and “LF" codes.

When the program data is punched out in the EIA code, the presence of a code not
available in the ElA coding system causes an error. Tape punching-out halts and
an error message is given on the display screen.

When the tape delimiting code is the “%” (ER) code, i.e., when bit 3 of parameter
No. 1 of NC opticnal parameter (bit) is 1, the “%" code is punched out before feed
holes.

The part program is split and punched out, if it is too long to be contained in one
paper tape roll. Paper tape length may be changed from 1 to 300 meters (3 to 984
feed} using the NC optional parameter (word) No. 2.

As the format, the file name is also punched out, for the second tape and so on.
Since the tape ends with “CR” or “LF", actual tape length is somewhat different from
the tape length set using the parameter.

When designating paper tape punch out operation on more than one paper taper
roll, specify option D in the following format:

P <file-name>, <device-name>::D

i
230902 SAMIN -ua--%@@)tﬁn\ i‘. ! @@"*’"" 1st tape
LY
Fie |Feed ! Feed |
LFeodholasl name | holes l Tapelemﬁnl’orparametersaﬂingl holes |
I 1 1 L] L)
[
o soe SAMIN 925, . e e oo 4L @@e 2nd tape
YL
L Machining program _J

Refer to 4-3-1, “Precautions for Tape Reading-in, Punching-out, and Verifying Operations” for
details and cautions on this operation.
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4-3.  Verifying Punched Out Programs

This is the function for verifying the program transmitted to a target device or medium against the program
stored in the source device between the paper tape and the floppy, the paper tape and the memory, the
floppy and the memory, the floppy and the floppy, the memory and the memory.

The following explanation is given for the verify operation made between the program punched on tape
and the program stored in memory.

The procedure is as foliows:

(1) Setthe tape to be verified in the tape reader in the same manner as for storing a program from
a tape to memory.

{2) Press function key [F3] (PIP).

The function names on the screen will change to those given in item (3) below,

=PIP
>

-

MULTI
DATE DIR PIP IT | PiP | LIST |CONDENS | [EXTEND]

FOERE)EE) ) () ()

Press [F3] (PIP).

*PIP »” is displayed.

(3) Press function key [F3] (VERIFY).

=P1P
>

FAST RAST | PIP
READ PUNCH | VERIFY | COPY REWIND | Q1T | [EXTEND]

(r)(F2)(r3)(ra)(rs)(rs)(F7)(r8)

Press [F3] (VERIFY).

The screen changes to the directory-selection-based file operation screen and the following is
displayed on the screen.

PIP.VERIFY V &



4203-E P-198
SECTION 2 PROGRAM OPERATION

ﬂ PROGRAM OPERAT 10N

197/07/15 14:10:00

PIP IVERIFY

OVERWR|TE

vl

INDEX DISPLAY PROCEDURE
[F2] — MD1:*.MIN

[F3] — FDO:*. MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING (F11 ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME = *.MIN

>X¥
>

FDO:
I NDEX

MDT:
INDEX

CANCEL ‘

COMMAND | OVERWR/ | CHAR.
HISTORY | INSERT| DELETE

\ INDEX

_/

() () (R) (re) (r8) (F7) ()

Enter the file name of the file 1o be verify and press the WRITE key.

Example: BOX-1350.MIN.

This step is unnecessary for a program without a file name, i.e., A.MIN.

\

/i PROGRAM OPERATION

PIP VERIFY
V BOX-1350. MIN[]

1 97/07/15 14:10700
OVERWRITE

INDEX BISPLAY PROCEDURE
[F2] — MD1:*.MIN

[F3] — FDO:* MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1]

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME =  *.MiN

>XvV

WD

FDO: ‘ COMMAND { OVERNR/ | CHAR.

INDEX |HISTORY| INSERT| DELETE CANCEL’

INDEX

Ku\osx J
() (=) () (F) () (7)) (1)

/9 WRITE
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This starts the tape reader, and program data on the tape is read and compared with the stored
program data.

While verifying operation, the screen displayed “VERIFY” along with the “file name”.,

ﬂ PROGRAM OPERAT ION TRANSFER VERIFY Box-1350.mu\
[97/07/156 14:10:00

tape file name =BOX=1350.MIN
file end
data match

\HEAD I PUNCH ’w;mw‘ COPY Eoﬂmo‘ géﬂm EILTT ) [EXTENDJ
HEE®H®E ®EE®

(5) Press function key [F7] (PIP QUIT).

tape file name =B0X-1350.MIN
file end

data match

>

FAST FAST PIP
READ PUNCH | VERIFY | COPY |FORWARD| REWIND | QuUIT | [EXTEND]

[F1)(F2J[F3J(F4](F5](FSJ[FZ\)&SJ

Press [F7] (PIP QUIT).

This completes verification of the punched out program data and the display mode return to the cne
in step (1).
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| [Supplement] When a data mismatch is found during tape verification, the block (line) which contains
inconsistent data is displayed on the screen and the inconsistent character flickers.

[ PROG_OPERATION TRANSFER VERIFY BOX-1350.MIN\
[97/07/15 14:10:00

Blinks
>V B.MIN
tape filegNHame=BOX-1350. MIN
ROOS GO [YIO

verify continuing ? (Y/N) !
FAST ’ FAST | PIP

\_ e | o ‘VEHIFY‘ coPY ‘FORWAHD REWIND | QUIT '[EXTENy

HEEEEE O E

The following message is displayed, asking the operator if he wants to continue
verification.

To continue verification, type “Y” and press the WRITE key.
To abort verification, type “N” and press the WRITE key.

When no data mismatch is found in verification operation, the followmg message will be
displayed on the screen.

tape end

file end
data match

If data is leftin the file after data on a tape has been read, the following messages will be
dispiayed on the screen.

tape end

data match
If data is left in the tape after data on the file has been read, the following messages will
be displayed on the screen.

file end

data match
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Example 1: Verifying AMIN in TR: (paper tape)} against A.MIN in FD0; (floppy disk)
V= TR:AMIN,FDO:A.MIN

Example 2: Verifying A.MIN in TR: (paper tape) against A.MIN in MD1: (memory)
Vo TRAMIN.MD1:AMIN

Example 3: Verifying A.MIN in FDO: (floppy disk} against A MIN in MD1: (memory)
V. FDO:A.MIN,MD1:AMIN

Example 4: Verifying A.MIN in FDO: (floppy disk) against B.MIN in FDO: (floppy disk)
Vo FDO:AMIN,FDO:B.MIN

Example 5: Verifying A.MIN in MD1: (memory) against B.MIN in MD1: (memory)
Vo MD1:AMIN.MD1:B.MIN

Note that the underlined device name MD1:, which is the default device name, can be omitted.
4-3-1.  Precautions for Tape Reading-in, Punching-out, and Verifying Operations

{1} There are two tape coding systems, EIA and 1SO. The selection of a coding system can be
conducted by:

{a) Parameter setting

Bit 1 and bit 0 of NC opticnal parameter (bit} No. 1 are used to determine the tape coding syster:
bit 1 for tape code parily discrimination and bit O for tape code. The tape coding system is
determined by the combination of these bits.

Refer to IV “PARAMETER®, Section 4, “DESCRIPTION OF PARAMETER AND SETTING
PROCEDURE” for the procedure to set parameters.

{b} 1SO or EIA designation for READ, VERIFY, and PUNCH operations

Follow the steps below when conducting READ, VERIFY, and PUNCH operations. This will allow
the operator to direcily select the coding system regardiess of the coding system set by the
parameter.

Example: To punch out stored program data in the EIA code

Key in the following command in step (3) of the punch-out procedure of a stored
program.

Indicates EIA.

BOX-1350.MIN;E

s

Key in “E” following the file to be punched out.

Designation of EIA 1SO, and Verifying

B ElA code
o I IS0 code
Voo Verifying
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{2) There are two different methods to operate the machine with stored programs.

©)

(@)

When one main program is stored in the memory

In this case, it is necessary to assign & file name to the program. In the memory, however, the
program is assigned the file name “A.MIN".

When maore than one program is stored in the memory

In this case, a program can be executed in two different ways.

1) One file for one program

Only one program is registered in one file.

2) One file for several programs
More than one program is registered in one file.

In both cases, it is advisable to create the program by assigning a file name on the tape. If the file
name is not assigned on the tape, follow the steps below and assign a file name when storing a
program in the memory.

@  Press function key [F1] (READ).

@ Key in the file name following a comma.
“ file-name”

@ Press the WRITE key.

With the steps above, the file name is specified and the program on the tape is stored in the
memory.

To simplify program tape management, it is recommended to register one program in one file.

To store program data following the program data already stored in the memory, follow the
steps below.

@  Press function key [F1] (READ)

@ Key in the file name and “A”.
“file-name;A”

® Press the WRITE key.

When the program is long and cannot be punched on one tape, the second and subsequent tapes
should be read following the above steps.
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(4) When the file name is already registered in the memory and when it is necessary to store a
program with the same file name, follow the steps indicated below to erase the previous
program and to store a new program.

@ Press function key [F1] (READ), key in the file name and press the WRITE key.
@ The following message will be displayed on the display screen.
file exist overwrite? (Y/N)

m PROG_OPERAT!ON TRANSFER VERIFY TESTS.MIN \
[97/07/15 14:10:00

>R
tape file name = TEST2.MIN
TESTA. MIN
file exist overwrite ? (Y/N) !
FAST 1 FAST \ pIp

KREAD VERIFY‘ coPY \FORWARD REWIND | QUIT ‘[Exrmy

(F)(r2)(F3)(ra)(rs)(r8){F7)(rs)

® Type “Y” and press the WRITE key.

Data in the specified file is erased and new data is read from the tape reader and stored inthe
memoty.

PUNCH

[Supplement] If data does not need to be stored, type “N” and press the WRITE key.

When a file name is not given on the tape while the name of the file stored in the memory
is “A.MIN” {that is, the file is not assigned a file name), it is not necessary to specify the
file name after pressing function key [F1] (READ).

(5) File names can be specified and changed as required by inputting the following.
[F1] (READ) “input file name”, “output file name”

When an input file name has not been specified, the file name given on the tape is taken as the input
file name. If no file name is given on the tape, the program is assigned the file name “A.MIN.”

When an input file name is specified, it is necessary to check that the specified file name agrees with
the file name on the tape. Hf the specified file name agrees with the file name on the tape, an error is
generated. (An error message is displayed on the display screen.)

When an output file name has been specified, the specified file name is created in the memory.
When an output file name has not been specified, the input file name is used as the output file name.
In this case, the delimiter “,” can be omitted.

To specify an output file name without entering an input file name, be sure to enter the delimiter “,”.
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(6)

Example 1: [F1] (READ) BOX-1.MIN, BOX-2.MIN [WRITE]

A program assigned the file name “BOX-1.MIN” is stored in the memory with its file
name changed to “BOX-2.MIN”",

Exarnple 2: [F1] (READ), BOX-2.MIN [WRITE]

The program is stored in the memory assigned the file name “BOX-2.MIN” regardless
of the current file name.

Example 3: [F1] (READ) BOX-2.MIN [WRITE]

The control first checks whether or not the file name given on the tape is “BOX-2.MIN”.
Then, the program is stored in the memory assigned with the file name “BOX-2.MIN",

Example 4: [F1] (READ) [WRITE]

The program is stored in the memory with a file name assigned on the tape. If not file
name is given on the tape, the program is assigned the file name “A.MIN".

Example 5: [F1] (READ) BOX-1.MIN, BOX-2.MIN;Al [(WRITE]

Stored in succession with a file name  Designates the SO code.
which is already stored in the memory.

The ISO-coded program data which has the file name “BOX-1.MIN” is stored following
the file which is already stored in the memory with the file name “BOX-2.MIN”

The following command reads a tape which contains wrong codes up to the end while replacing
them with “V".

[F1] (READ) file-name;C [WRITE]

The number of read wrong codes is counted and displayed after the completion of tape read
operation. Correct them in the program edit mode.

Reading of a Tape which has a File Name Punched in the EIA Code

The file name punched in the EIA code can be read if an EJA-coded character which corresponds to
$ has been set at NC opticnal parameter (bit) No. 31.

$ File name in

Feed holes Y EIA code

Feed holes Significant information

wom

t

EIA corresponding code
The control recognizes the coding system of the file by the first “$” code.

The coding system employed for NC data within the significant information area is recognized by the
first end-of-program code (EOB).

During tape punch operation, the file name is always punched in the ISO code irrespective of the
coding system which is employed to punch NC data.
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4-4.  Duplication of Stored Program
To duplicate a file in the memory (MD1:) or a floppy disk {FDQ:), follow the steps below.
(1) Press function key [F3] (PIP).

The function names on the screen will change to those given in item (2) below.

=PIP
>

MULTI
DATE ‘ DIR I PIP ’ EDIT !PIP ’ LIST ’CONDENSI [EXTEND]

) (F2) (73 () (R ) (F8) (F7) (P8

Press [F3] {PIF).

“PIP »” is displayed.

(2) Press function key [F4] (COPY).

=PIP
>

lFAST RAST | PIP
READ | PUNCH | VERIFY | COPY |FORWARD | REWIND | OUIT | [EXTEND]

(r)(F2)(r3)(Fa)(rs)(F8)(F7)(F8)

Press [F4] {COPY).

“PIP " is displayed.

The screen changes to the directory-selection-based file operation screen and the following is
displayed on the screen.

PIP:COPY CO
Enter the device name, MD1: or FDQ:. (The default is MD1:.)

) /[ PROGHAN_OPERATION

| 97/07/15 14:10:00
PIP :COPY OVERWRITE

coly

INDEX DISPLAY PROCEDURE
[F2] — MD1:*.MIN

[F3] — FDO:*.MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME = *.MIN

>XC0
>

MO1: FDO: COMMAND | OVERWR/ | CHAR.
\IM)EX INDEX | INDEX |HISTORY | INSERT| DELETE | CANCEL /

(F) () () (F) () (/) (77) (Fe)
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{3} Enter the file name of the file to be copy and press the WRITE key.

Example: BOX-1350.MIN, BOX-2000.MIN

I !

Input file name Output file name

m PROGRAM OPERATION

197/07/15 14:10:00
PiP_:COPY OVERWRITE
CO BOX-1350. MIN, BOX-2000. MIN[L]

INDEX DISPLAY PROCEDURE

[F2] — MD1I*MIN

{F3] — FDOI*.MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1I ,

INPUT THE DEVICE NAME AND FILE MNAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME =  *.MIN

>
Mol FDO: COMMAND | OVERWR/ | CHAR.
\ INDEX INDEX | INDEX |HISTORY | INSERT| DELETE | CANCEL /

EDEE)E]E) ) () ()

{.,>
ﬁ WRITE

The program which has the file name "BOX-1350.MIN” is duplicated and stored in the mémory with

the file name “BOX-2000.MIN".

While the file is being copied, “COPY" and “file name” are displayed at the upper area of the screen.

At the completion of copying, “>" appears on the console line.

m PROGRAM OPERAT]ON TRANSFER COPY BOX-2000. NIN

[97/07/15 14:10:00 |

>XC0

>
>C0 BOX-1350. MIN, BOX-2000. MIN
>

FAST | FasT | Pip

\READ ‘PUNCH {vemw‘ COPY ‘FORNARD REWIND | QuIT ‘[EXTENy

() (r2)(F3) (ra) (/5) (e ) (F7) ()
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(4) Press function key [F7] {PiP QUIT).

>XC0

>
>C0 BOX-1350. MIN, BOX-2000. MIN

>

READ ( PUNCH ‘VERIFY‘ COPY \Fomfmo

FAST FAST PIP
REWIND | oUIT | [EXTEND]

LF_2J(F3J[F4)(F5J(F6]@@

Press [F7] (PIP QUIT).

The screen returns to the one displayed in item (1).

[Supplement] 1.

When the specified file name “BOX-1350.MIN” is not found in the memory, the
message “no file” will be displayed on the command line.

When the file name “BOX-2000.MIN” which has been specified as the output file
name already exists in the memory, the following message will appear.

BOX-2000.MIN
file exist overwrite? (Y/N)

To erase the currently stored program and store the duplicated one, type “Y” and
press the WRITE key.

The output file name can be omitted when the output file name is the same as the
input file name.

When the ouiput file name is omitted, symbols "x” and “?” can be used in an input
file name. Inthis case, all the corresponding files are duplicated. (Refer to Section
5, 3. “DIRECTORY™.) '

In addition to the above duplicating functions, the following functions are optionally
available.

(&) [COPY] input file name, output file name ;A

Duplication is executed following the file which is specified as the output file
name.

{b) [COPY] input file name, output file name ;V

The message “copy OK? (Y/N)" is displayed before starting program
duplication. '

To start duplication, type “Y” and press the WRITE key.
To abort the operation, type “N” and press the WRITE key.

Example 1: Copying AMIN in MD1: (memory) to MD1: (memory} under the file name of B.MIN
CO s MD1:AMIN,MD1:B.MIN

Example 2: Copying AMIN in MD1: (memory) to FDQ: (floppy disk) under the file name of B.MIN
CO o MD1:AMIN,FDO:B.MIN

Example 3: Copying A.MIN in FDO: (floppy disk) to MD1: (memory) under the file name of B.MIN
COw FDO:AMIN,MD1:B.MIN
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Example 4. Copying A.MIN in FDO: (floppy disk) to FDO: (floppy disk} under the file name of B.MIN
CO s FDO:AMIN,FDO:B.MIN

Note that the underlined device name MD1:, which is the default device name, can be omitted.

4-5. - Tape Reader Operation — Fast Forward Feed
To feed the tape rapidly, follow the procedure below.
(1) Press function key [F3] (PIP).

The function names on the screen will change to those given in item (2) below.

=PIP
>

MULT?
DATE DIR PIP BDIT | PIP LIST |CONDENS | [EXTEND]

O ) () (r) (rs) () (7)) (78]

Press [F3] (PIP).

"PIP >" is displayed.

(2) Press function key [F5] (FAST FORWARD).

=PIP
>

FAST RAST PIP
READ PUNCH | VERIFY | COPY |FORWARD | REWIND | OQUIT [EXTEND]

0 ) (3) () () (k) (1) (F8)

Press [F5]
(FAST FORWARD).

The prompt “ > FF” will be displayed on the command line (21st line). The tape is fast forwarded to
the end of the tape.

By setting corresponding data at NC optional parameter (bit) No. 1, bit 3, it is possible to select

whether the control recognizes the end of a tape by feed holes or by a code. (% for 1SO and ER for
EIA).
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(3) Press function key [F7] (PP QUIT).

=PIP
>

FAST RAST PIP
READ PUNCH | VERIFY | COPY |FORWARD | REWIND | QUIT (EXTEND]

(0 () () (ra) () (8) () (78)
\

Press [F7] (PIP QUIT).

This completes verification of the punched out program data and the display mode return to the one
in step (1).

4-6. Tape Reader Operation — Rewind
To rewind the tape, follow the procedure below.

(1) Press function key [F3] (PIP).

LiP
>
MULT!
DATE ‘ DIR ‘ PIP ‘ EDIT | PIP ‘ LIST \CONDENS‘ [EXTEND]
(F ) (r2) (r3)(Fa)(rs)(Fe)(F7)(F8)
Press [F3] (PIP).

“PIP »" is displayed,

The function names on the screen will change to those given in item (2) below.

(2) Press function key [F8] (FAST REWIND).

=PIP
>

FAST | RAST| PIP
READ | PUNCH | VERIFY | COPY |FORWARD | REWIND | OUIT | [EXTEND]

B E) (F?\) (F7) (78]

Press [F6]
(FAST RESIND).

The prompt * > FR” will be displayed on the line (21stling). The tape is rewound up to the beginning
of the tape.

By setting corresponding data at NC optional parameter (bit) No. 1, bit 3, itis possible to select how
the control recognizes the beginning of a tape; feed holes on a code. (% for 1ISO and ER for EIA))
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(3) Press function key [F7] (PIP QUIT).

=P|IP
>

FAST RAST | PIP
READ PUNCH | VERIFY | COPY |FORWARD | REWIND | QUIT | [EXTEND]

O () () (F) (78 ) (e ) (F7) (78
A\

Press [F7] (PIP QUIT).

This completes verification of the punched out program data and the display mode return to the one
in step (1).

4-7. PIP Quit

This sub command quits the transfer mode, and provides a return to the previous program operation
mode.

The operating procedure is indicated below.

(1) Press function key [F7] (PIP QUIT).

=PIP
L >0

FAST RAST PIP
READ PUNCH | VERIFY | COPY |FORWARD | REWIND | QUIT | [EXTEND]

FOEE)E)E) F) (FZ\] (F8)

“Q” is displayed.

Press [F7] (PIP QUIT)

The prompt “> Q" will be displayed on the command line. The transfer mode is quit and the previous
program aperation mode is restored.

The display screen will change as shown to the right with assigned function names also changed.

=PIP
>
MULT |
DATE DIR PIP EDIT PIP LI1ST |CONDENS | [EXTEND]

COEE)CEE)FE)E)(F)
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5. Program Editing

In the program edit mode, modification, insertion, deletion, and others can be conducted for on programs

stored
0
(2)
(@)

(b}

{c)

(d)

> 000
Edit line "1 N100 GO0 X300 Y300 S250
Edit pointer N103 G41601 X400 Y200 F100 o

in the memory.
Programs are edited in units of file.
Program editing-related terms are defined as follows:
Edit Line
This is the line on which program edit operation is carried out.

On the display screen, the symbol “>>" appears at the left-most position of the edit line. One line
on the display screen contains a maximum of 63 characters.

Edit Pointer

This refers to the identifier indicating the character to be edited. On the display screen, such a
character is displayed in the reversed display mode.

Record

This is so called a block in the program. The record consists of several commands beginning with
a character right after the “LF” code and ending with the next “LF” code. If commands in a block
cannot be displayed in one line on the display screen, they are displayed on multiple lines with the
2nd and subsequent lines preceded by “&”, indicating that the commands are continuous.

The extract buffer means the buffer where commands are temporarily saved for copy or
transfer operation. The buffer capacity is 64 character x 23 lines.

ﬁPHOG OPERAT|ON EDIT P _MODE WHEELTOO.MINX

[97/07/15 14:10:00

NEO1 656 2-55 M09 MO3

N10G4 GO3 X500 Y300 10 J100 16 lines
[ NiO5 X100 Y300 =200  J0 ]
N106 X200 Y200 1100 Jo
1 record A N107 GOt X400
bl N108 G40 X300 Y200
4 machinang NIOS GO 2100
program) 1T | .

=E WHEEL100.MIN
file end

>
LINE | LINE | CHAR. | CHAR. !LiNE EDIT
KINSERT DELETE | INSERT | DELETE | DELETE | ERASE | QUIT [EXTEND]/

FOEREIEE)EE]EE)
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NOTICE

. When program edit operation has been completed, press function key [F7] (PIP QUIT).
Otherwise, edited data cannot be stored in the memory.

/I—Paocopemnou EDIT P_MODE WHEEL 100. MIN
[§7707/15 14:10:00
>[01 000
N100 60O X300 ¥300 $250
N0 656 7-55 M9 M3
N103 641601 X400 Y200 FI1C0 o
NTO4 603 X500 Y300 10 J100
N105 X100 Y300 |-200  JO
N106 X200 Y200 1100 Jo
N107 601 X400
N108 640 X300 Y200
N109 GO0 7100
N110
NIT1
=E WHEEL100. MIN
fite end
>
LINE | LINE | CHAR. CHAH.l LIN | =@iT

uNSERT DELETE | INSERT | DELETE

DELETE | ERASE | QUIT ‘[EXTEﬂy

COERIE)E)E) [FGJ(F]\)[F@

Press [F7] (EDIT QUIT).

Program edit operation is complete, and the display screen as indicated to the right will be
displayed on the command line.

P MODE WHEELIOD.MIN\

ﬂ PROG_OPERATION

\DATE ‘ DIR ‘ PIP 'ED]T PIP

EDIT
197/07/15 14:10:00

>4§011 000

NGO GO X300 Y300 5250

N101 G56 7-65 M09 MO3

N103 G41G01 X400 Y200 F100 D11

N104 G03 X500 Y300 10 J0

N105 X100 Y300 1-200 JO

N108 X200 Y200 1100 JO

N107 GO1 X400

N108 G40 X300 Y200

N102 GO0 Z100

N110

N111

file end

>

>0

MILT]

LIST ‘ CONDENS [EXTENJy

EEE) ) ) ) ()
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5-1. Commands Used in the Program Edit Mode
ltem Command Functions

Insert line INSERT LINE | Inserts a blank line right after the present edit line.

Delete line DELETE LINE | Deletes the line including the edit pointer.

Insert character g\II?ﬁI\EF?;CTER Inserts a blank space (for one character) right before the edit pointer.

Delete charater gEIAE:/-\ECTER Deletes the character identified by the edit pointer.

Delete DELETE Deletes the specified number of records (blocks) in a program.

Erase line ERSE LINE Erases the commands in the line which contains the edit pointer.
The line remains as a blank line.

Quit QuUIT Ends the program edit mode.

Find FIND Searches the specified character-string.
Shifts the edit line by the specified number of lines.

Change CHANGE Replaces the specified character-siring with the newly specified char-
acter-string.

Copy COPY Duplicates program data in the specified number of lines to the ex-
tract buffer. The original program data remains as it is.

Move MOVE Duplicates program data in the specified number of lines to the ex-
tract buffer. The original program data is deleted.

Extract XTRACT Inserts program data in the extract buffer before the edit pointer.

Page mode PAGE MODE Replaces the character located by the edit pointer with the keyed-in
character.

Insert mode INSERT MODE | inserts the character which has been keyed i through the keyboard

before the character located by the edit pointer.
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5-2.  Fundamental Operations Necessary for Program Editing
5-2-1. Readout of a Program File from the Memory

(1) Press function key [F4] (EDIT).

T MULTI
DATE ’ DIR ‘ pIP I EDIT ‘P[P l LIST ‘com&ns. FEXTEND]

O () (8] (re) () (re) (77 (8

Press [F4] (EDIT)

The screen changes to the directory-selection-based file operation screen and the foliowing is
displayed on the screen.

EDIT E &
/| PROGRUM OPERATION \
[ 97/07/15 14:10:00
EDIT OVERWR | TE
EQ

INDEX DISPLAY PROCEDURE
[F2] — MD1I* MIN

[F3] — FDO:* MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] .

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME = *.MIN

>XE

>
MD1: FDO: COMMAND | OVERWR/ | CHAR.
\ INDEX INDEX | [NDEX |HISTORY| INSERT| DELETE | CANCEL /

(r)(r2)(F3)(Fa)(r5)(F6)(F7)(F8)
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(2) Enter the file name of the file to be edited and press the WRITE key.
WHEEL100.MIN

When a program has been stored without specifying a file name, that is, when a program is stored
with the fife name “A.MIN”, this step can he skipped.

[ PROGRAM_OPERAT ION
[97/07/15 14:10:00

EDIT OVERWRI TE
E WHEEL100. MIN[Z]

INDEX DISPLAY PROCEDURE

[F2] — MO1:*%MIN

(F3] — FOO:*.MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1} ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME = *.MIN

>XE _€>
>

COMMAND | OVERWR/ | CHAR.

0 WRITE
\mm-:x ‘ NDEX[ |NDEX }HLSTORY INSERT | DELETE CANCELl / ﬁ
0 () (7)) (R () (6D (7)) (e

Program data of the specified file is searched and read into the editing area. At the same time,
program data is displayed on the display screen.

Program data of the file name “WHEEL100.MIN” is ready for editing.

ﬂ PROG _OPERATION EDIT P MODE WHEEL'IOO.MIN\
[97/07/15 14:10:00
>4{01 000
N100 GO0 X300 Y300 5250
N101 G56 Z-56 M0S MO3
N103 G41601 X400 Y200 F100 DH
N104 GO3 X500 Y300 i0 J100
N105 X100 Y300 |-200 JO
N106 %200 Y200 1100 Jo
N107 601 X400
N108 G40 X300 Y200
Ni09 600 Z100
N110

N1

=E WHEEL100. MIN
file end

>
LINE LINE

CHAR LINE EDIT
\msem DELETE INSERT DELETE | DELETE

T ‘[EXTENDy
() (F2) (r3) (Fa) (] (e (7)) (Fe)
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[Supplement] If the same file as the one selected for large-capacity program operation (method B,
method S, method M) is edited while the selected program is not executed, program
selection is canceled.

5-2-2. Readout of a Program File from the Memory Using Wild Card (“s<", “%.x")
(1) Keyin“E =" or “E sk.k” and press the WRITE key.

{2} The list of names of stored files is displayed on the screen. Move the cursor to the required file
name using the cursor and page keys, then press the WRITE key.

(/Lgmvm¥mrmu EWIN 0T NGR T\\

[97/07/15 14:10:00
Tmm

PROGRAM SELECT |NDEX
MAIN PROGRAM FILE PAGE 1
IN
*[ B.MIN ]
D.MIN
KS.MIN
K51.MIN
ABCD.MIN
K52.MIN
K53.MIN
PO3.MIN
POO. MIN

=PS B :
=what is the file name for program select ?

PROGRAM | ACTUAL | PART BLOCK CHECK
KSELECT POSIT. |PROGRAM| DATA | SEARCH DATA [EXTEINIy

EIERIEE)E) FE)E)

[Supplement] 1.  Anasterisk () is displayed at the beginning of the file name of the file that has been
created or edited last.

When the PROGRAM EDIT INDEX screen is displayed, the cursor is pesitioned on
the file name prefixed by an asterisk.

2.  Whenthere is no file where asterisk should be set, the first page of the PROGRAM
EDIT INDEX screen is displayed with the cursor at the top of the file names.

3. Ifthe same file as the one selected for large-capacity program operation {method
B, method S, method M) is edited while the selected program is not executed,
program selection is canceled.
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5-2-3.  Cursor Operations
When the cursor key is pressed, the edit pointer and the edit line can be moved.

(1) Cursor Right Movement

@O
eg

Each time the cursor key is pressed, the edit pointer (reversed display) moves to the right.

The edit pointer moves continuously while the cursor key is held down.

mHOG OPERAT 10N EDIT P _MODE WHEEL'IOO.MI“

1.97/07/15 14:10:00

> 000
N100 GO0 X300 Y300 $250
N101 G56 Z-55 MOS MO3
N103 G41G01 X400 Y200 F100 D1
N104 G603 X500 ¥300 10 J100
N105 X100 Y300 1-200 JO
N106 X200 Y200 1100 Jo
N107 501 X400
N108 G40 X300 Y200
N109 GOC 2100
N110

N1t

=E WHEEL100. MIN

file end
>
L.INE LiNE CHAR. | CHAR. LINE EDIT
\INSEHT DELETE | INSERT ; DELETE | DELETE | ERASE | QUIT [EXTENDy

FEREIEEEEE)

(2) Cursor Left Movement

Gl®
OO

Each time the cursor key is pressed, the edit pointer (reversed display) moves to the left.

The edit pointer moves continuously while the cursor key is held down.



4203-E P-218
SECTION 2 PROGRAM OPERATION

/[ PROG_OPERATION EDIT P WODE wneeuoo.um\
[97/07/15 14:10:00
>>01000
N0 GO X300 Y300  §250
NO1  G56 Z-55 M09 MO3
NI03 621601 X400 Y200  Fi00 DM
NIGA 603 X500 Y300 (D J100
N105 X100 Y300 1200 Jo
N105 X200 Y200 1100 J0
NIO7 GO X400
NIOE G40 X300 Y200
N9 GOD 7100
N110
N111
<E WHEEL100. MIN
file end
>
LINE | LINE ‘CHAR. CHAFI.E LINE | EDIT
\ INSeRT | DELETE | nseRT | DELETE | oRLETE | Ese | T | [ex7ew)

D () () () () (re) (7] (78)

(3) Curser Downward Movement

Each time the cursor key is pressed, the edit pointer {reversed display) and the edit line (>>) move

down one line.

The edit pointer and the edit line move continuously while the cursor key is held down.

When the cursor key is pressed with the edit line (>>) placed at the bottom, the edit line (>>) moves

to the next black (the first line in the next page).

/ | PROG OPERATION

P MODE WHEEL 100, MIN\

E0iT
[97/07/15 14:10:00
01000
N100 G600 X300 Y300 $250
N101 656 Z-55 M09 M03
N103 641601 X400 Y200 F100 D1
N104 603 X500 Y300 10 J100
N10S X100 Y300 -200  JC
N106 X200 Y200 1100 Jo
N107 GOt X400
N108 G40 X300 Y200
N109 GO0 2100
N110
NiT1
=E WHEEL100. MiN
file end
>
LINE LINE | CHAR. | CHAR. LINE EDIT
\ INSERT | DELETE | INSERT | DELETE | DELETE | ERASE | QUIT [exTenD) /

HEE®HE®®®
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(4) Cursor Upward Movement

DI
e

Each time the cursor key is pressed, the edit pointer (reversed display) and the edit line (>>) move

up one line.

The edit pointer and the edit line move centinuously while the cursor key is held down.

When the cursor key is pressed with the edit line (>>) placed at the top (01000 on the display
screen), the edit line (>>) does not move.

{ [ PROG OPERATION

WHEEL100. M1 N\

\INSEHT

EDIT P MODE
[97/07/15 14:10:00
>>01000
N100 GO0 X300 Y300 5250
N107 G56 Z2-55 M09 MO3
N103 64160 X400 Y200 F100 DN
N104 GO3 X500 Y300 10 J100
[ 05 X100 Y300 1200 J0
N106 X200 Y200 1100 JO
N107 601 X400
N108 G40 X300 Y200
N109 GO0 2100
N110
N1T1
=E WHEEL100. MiN
file end
>
LINE LINE CHAR. HAR. LINE EDIT
DELETE | INSERT | DELETE | DELETE | ERASE ] QUIT

‘ [EXTENEy

(FE)EIE)E) FE) () (F)

[Supplement] 1. When the cursor key is pressed continuously or held down until the edit pcinter
(reversed display) reaches the left-end or right-end position, the edit line (>>)
moves up or down, respectively.

2. The edit pointer (reversed display) is placed on the edit line (>>). This means that
the edit line and the edit pointer move together. The edit pointer moves as the edit

line changes.
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[Supplement]

3.

If there is a record exceeding 63 characters (one block of data is not displayed
within one line) and if the edit data cannot be displayed within the display area (16
lines}), a blank line is automatically generated. The symbol of “@” is displayed on
the automatically generated blank line so that it is distinguished from the line
generated by the “one-line insertion” function.

In this processing, a blank line is generated only at the bottom of the screen and not
generated at a middle or the top of the screen.

ﬂ PROG OPERAT |ON EDIT P _MODE WHEEUOO.MIN\
[97/07/15 14:10:00
>>N(98 G0 X100 YO
NO99 600 X200 Y100
N100 GGO X300 Y300 $250
N1 G56 Z-5% o3 MO3
N103 G416 X400 Y200 F100 DN
N104 GO3 X500 Y300 10 J100
N105 X100 Y300 1-200 JO
N106 X200 Y200 1100 J
N1Q7 GO X400
N108 G40 X300 Y200
Ni09 GO0 2100
N110 X200
N1t1 Y100
Ni12 GO1 X100 Y200
N1E] X200 Y300
¢
=E WHEELTQQ.MIN
file end
>
LINE ' LINE CHAR. | CHAR. LINE EDIT

DELETE | INSERT | DELETE | DELETE | ERASE | QUIT ‘[Exnzmy

\msaw
(F2) (73) (Fa) (7)) () (77) (Fe)
l

The cursor is moved,

!

/{ PROG_OPERATION EDIT P _MODE WHEEL‘IUO.MIN\

[97/07/15 14:10:00
>>N098 600 X200 Y100
NIOO  GOD X300 Y300  S250
NIOT 656 Z-55 W09 MO3
N103  G41631 X400 Y200  F100  D1)
NIOZ 603 X500 Y300 10 J100
N105 X100 Y300  1-200 SO
Ni06 X200 Y200 1100 &
NI07 GOt X400
NIO8 G40 X300 Y200
NIO9 600 2100
N110 X200
N111 Y100
N2 6O X100 Y200
N113 X200 Y300
NITE] 600 X300 Y200
82400
=£ WHEEL100. MIN
file end
>
LINE ‘LINE CHAR. | CHAR. LINE | EDIT

DELETE | INSERT | DELETE | DELETE | ERASE | QUIT J[EXTEND]/

\INSER'T
BB EIGE GG GEIGE)
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5-2-4. Page Down
When the page key is pressed, the next page is displayed.

Onthe display screen, 16 lines of program data are displayed on one display page. When program datato
be edited is not found on the given page, press the page keys until required data is obtained.

Positions of the edit pointer and edit line remain unchanged.

When the last part of the file has been reached while the page key is pressed, the remaining blocks are
displayed on the screen. The message “file end” will appear on the command line.

5-2-5. Page Up
When the page key is pressed, the previous page is displayed.

When the first page has been reached, the display remains unchanged even if the page key is kept
pressed. The message “beginning of file” will appear on the command line.
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5-3.
(M

(2

(3)

One Line Insertion

This function inserts a blank line right before the edit line.

Press function key [F1] (LINE INSERT) to insert a blank line before the edit line (>>).

Lines foliowing the edit line shift down and the last line on that page disappears from the display
and shifts to the next page.

The edit pointer shifts to the beginning of the inserted blank line.

One line insertion operation at the line which has rmore than 63 characters differs from ordinary
one line insertion processing. (See the figure.)

N101 @00 X800 2200
Nig2 X250

»>»  &Y100 a
N103 G01 Z150 F0.3
N104 X300
N117 GOo1 X113

=E WHEEL10Q. MIN

file end

>

>l

LINE LINE CHAR. CHAR. LINE EDIT

K INSERT | DELETE | INSERT | DELETE | DELETE | ERASE | QUIT [EXTEND]

COERIEIEE)E)E)E)

Press [F1] (LINE INSERT).

>>

N101 G0 X800 7200

(= |
N102 X250

&Y100

N103 Go1 2150 Fo.3

N104 X300

(5) The prompt > IL" will be displayed on the command line.

{6) This function is effective for inserting lines in the stored program.
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5-4.  One Line Deletion

(1) This function deletes the edit lins.
Press function key [F2] (LINE DELETE) to delete the edit line.

(2} Lines following the edit line shift up and the first line on the next page shifts to the current page
and displayed on the last line.

{3) The edit pointer shifts to the first character of the line next to the deleted line.

(4) One line defetion operation at the line which has more than 63 characters differs from ordinary
one line deletion processing. (See the figure.)

N101 GO0 X800 7200
N102 X250
>>  &Y100 O
N103 GOt Z150 F0.3

>DL

: file end
LINE LINE CHAR. CHAR. LINE EDIT
INSERT | DELETE | INSERT | DELETE | DELETE | ERASE | QUIT [EXTEN[y

(F2) (F3) (F8) (7] (Fe) (F7) (Fe)

Press [F2] {LINE DELETE).

|

N101 G00 X800 7200

>> [N103 G071 Z150 F0.3
N104 X300
N117 G01 X113

{5} The prompt “>DIL.”" will be displayed on the command line.

(6) This function is effective for deleting an entire line in the stored program.
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5-5. One Character Insertion
(1) This function inserts a space before the edit pointer.
Press function key [F3] (CHAR. INSERT) to insert a space right before the edit pointer.
() Data following the edit pointer shifts to the right when a space has been inserted.

(3) One character insertion operation at the line which has more than 63 characters differs from
ordinary one character insertion processing. {See the figure.)

s> N101 Goo Xgoo Y200 Z200

>1C

LINE LINE CHAR,. CHAR. LINE EDIT
INSERT | DELETE | INSERT | DELETE | DELETE | ERASE | QUIT [EXTENIy

MEE®EE G ®

\ Press [F3] (CHAR. INSERT).

|

>>  Ni01 GO0 x Bsoo Y200 220
&0

(4} The position of the edit pointer remains unchanged.
() The prompt “>IC” will be displayed on the command line.

(8) This function is effective for inserting a character (numeral).
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5-6. One Character Deletion
(1} This function deletes a character located by the edit pointer.
Press function key [F4] (CHAR. DELETE) to delete the character located by the edit pointer.
{2) When the character is deleted, characters following the deleted one shift to the left.

{3} One character deletion operation at the line which has more than 63 characters differs from
ordinary one character deletion processing. (See the figure.)

>>  N101 Goo Msoo Y200 720
&0

>DC
LINE ‘LINE CHAR. | CHAR.

INSERT | DELETE | INSERT | DELETE | DELETE

LINE | EDIT
ERASE | QUIT [EXTENW

[_F@(FH(F@(FS) (re) (F7) (r8)

i

>>  N101 G0oOo 800 Y200 2200

(4) The position of the edit pointer remains unchanged.

(5) The prompt “>DC” will be displayed on the command line.
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5-7. Deletion

(1)

2

(4)

)

Program data in a specified range is deleted.

After specifying the number of lines to be deleted, press function key [F5] (DELETE). The specified
number of lines will be deleted including the edit line {>>}.

The edit pointer is placed at the first character of the block which follows the final line of the
deleted blocks.

When the number of the specified lines to be deleted is larger than the final block of the file, all
program data up to the end of the file is deleted and the line right after the final line of the file
becomes the edit line. In this case, the message “file end” will appear.

After program data has been deleted, the message “:xRECORD DELETE" appears on the
command line. Here, “x:” indicates the number of the deleted lines.

Lines following the deleted range will shift up.

Operation:

[F5] (DELETE}-4 WRITE]

Four lines preceding the edit line {edit line not included) are deleted.
[F5] (DELETE) [WRITE]

Only the edit line is deleted.
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N101 GO0 X800 2200
N102 X250
>> N103 [Gb1 Z150 FO.3
N104 X300
N10S Goo X310 Z200
N106 : X200
N107 GO1 Z100

To delete four blocks from N103 to N106

!

>DEL 4
LINE LINE CHAR. CHAR.‘ LINE EDIT
INSERT | DELETE | INSERT | DELETE | DELETE | ERASE | quiT [EXTEND]

G DEIENEIGENGENIGE

l Press [F5] (DELETE).
Key in "4 through the keyboard,
Press the WRITE key. @
WRITE
»>>  N101 @00 X800 Z200
N102 X250

[107 Gat Z100

The command line of the screen will show the following message.

>DEL 4
4 RECORD DELETE
file end
beginning of file
LINE LINE CHAR., | CHAR. LINE EDIT
KINSERT DELETE | INSERT | DELETE | DELETE | ERASE | QUIT [EXTEND]

O E)E)E) FE)F) ()
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5-8. One Line Erasing

{1) This function erases program data in the edit line {>>). The blank line remains.

Press function key [F6] (LINE ERASE) to erase program data in the edit line. When data is erased

& blank line will remain.

() The edit pointer is placed at the first character of the erased edit line.

(8) The prompt “>ER" will be displayed on the command line.

(4) One line deletion operation at the line which has more than 63 characters differs from ordinary

one line deletion processing. (See the figure.)

kiNSERT DELETE | INSERT | DELETE | DELETE | ERASE

N101 GO0 X800 2200
N102 X250
>»> &Z200 0
N103 G Z150 F0.3
N104 X300
>ER
LINE LINE CHAR. CHAR.

LINE EDIT
QuIT [EXTEND]

@@(@[Fﬂ(@[ﬁ@

|

Press [F6] (LINE ERASE)

N101 GOoO X800
>> [l

N103 G011

N104 X300

2200

Z150 FO.3

(5) This function is effective when replacing entire program data in a biock with new program data.
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*

Before executing operations explained in 5-9. “Find", press function key [F8] (EXTEND),

Press function key [F8] (EXTEND). The function names on the display screen will change as shown
below.

>R

LINE LINE CHAR. | CHAR. LINE EDNT
INSERT | DELETE | INSERT | DELETE | DELETE | ERASE | QUIT [EXTEND]

GBI GGG GG

Press [F8] (EXTEND).

=E WHEEL100.MIN
file end

>
>EX

PAGE | ENSERT
FIND CHANGE | COPY MOVE |EXTRACT| MODE | MODE [EXTEND]

) () (F) () () (7)) ()




4203-E P-230
SECTION 2 PROGRAM OPERATION

5-9. Find

This function searches for a specified character-string. It is also possible to advance or return the edit
pointer by the specified number of lines.

M

Search for Character-string

Example: To search “X300” in the following program

{a) The character-string specified by keying-in operation is searched for, starting from the

(b)

(©

(d)

(e

character which is next to the one located by the edit pointer.

When the specified character-siring has been found, the edit pointer stops at the first
character of the character-string.

To specify a character-string, key in a character before and after it. Here, the character before
and after the character-string must be the same, and the following characters cannot be used.

+, = ., 5 5, 0through 9, space, and characters used within the character-string
Example: /X300/

The symbaol “?” which specifies an arbitrary character can be used.
Example: /N?01/

This is the command to search for three-digit N codes whose lower two digits are “01”.

Once a character-string has been specified, it is searched for each time function key
[F1] (FIND) and the WRITE key are pressed.

The symbol “ s " In character-strings represents one character other than numbers and a
decimal point.

Example: /X10/

With this command, character-strings such as X100, X10.5, and cthers are not
searched for.

Pressing any key on the operation panel interrupts this function at the point the key has been
pressed.
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>>  N101 [Goo X800 2200
N102 X250
N103 Got Z150 Fo.3
N104 X300
N105 GO0 X310 7200
N108 X200
N107 Go1 Z100

file end
>

>EX
>F /X300/

PAGE | INSERT
FIND CHANGE | COPY MOVE |EXTRACT| MODE | MODE [EXTEND]

COEEEE)E)E)F)
X

Press (F1] (FIND). l
Key in “X300/” through the keyboard.
Press the WRITE key. @
R 1 TE
N101 G0Q X800 Z200
N102 X250
N103 G0o1 Z150 F0.3
>> N104 [XBoo
N105 GO0 X310 Z200
N106 X200
N107 Go1 Z100
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(2) Edit Line Shifting

Example: When the 4th block is specified in the following program

(@) This function shifts the edit line by a specified number of lines.

(b) The edit pointer is placed at the first character of that line.

(c) On the display screen, the display changes so that the edit line is located on the first line of the

screen.

{d) When the specified number is larger than the last line of the file, the edit pointer is placed in
the line next to the last line. In this case, two lines from the last line are displayed on the
screen, followed by the following message on the command line.

file end

{(e) When a negative number is specified, the edit line shifts backward and the edit pointer is
placed at the first character of the specified line.

() When a negative number exceeding the first line of the file is specified, the edit pointer is
placed at the beginning of the file. The message “beginning aof file” will be displayed on the

command line.

>>  N101 G0o [Heo0 Z200
N102 X250
N103 Got Z150 F0.3
N104 X300
N105 GO0 X310 Z200
N106 X200
N107 GO1 Z100

>F 4

PAGE | ENSERT
\FIND CHANGE | COPY MOVE |EXTRACT) MODE | MODE [EXTENDy

O EE)E)E) ) F) ()
X

Press [F1] (FIND}.

l

Key in “4" through the keyboard.

e (&

Press the WRITE key.

N107

WRITE
>> [Nhos GCO X310 7200
N106 X200
GO1

Z100
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5-10. Change
Example: To change “Z200” in N105 block to “Z210” in the following program

(M

2

(3)
(4)
(5)

@)

This function replaces a specified character-string with another character-string specified.
Press function key [F2] (CHANGE) to select this function.

The edit pointer is placed at the first character of the character-string which has replaced the
previous character-string.

When the specified character-string is not found, the message “no character string” is displayed and
the edit pointer does not move.

The same delimiter as explained in 5-9 is used.
The symbot “?” is used in quite the same manner as in 5-9, “Find” operation.

When program data contains several same character-strings, press function key [F2]
(CHANGE) and the WRITE key. The character-strings will be replaced one by one.

Pressing any key on the operation panel interrupts this function at the point the key has been
pressed. In this case, character-strings are not replaced.

The following option code can be used:

“A" When this option code is designated, global search and replace can be executed. The
character-strings are replaced at one time.



4203-E P-234

SECTION 2 PROGRAM OPERATION

>> N101 (Goo X800 Z250
N102 X250
N103 GO Z1530 F0.300
M104 X300
N105 GO0 X310 Z200
N106 X200
>C /210/200/
file end
file start
>C /2200/7210/
PAGE | INSERT
FIND | CHANGE | COPY | MOVE |EXTRACT! MODE | MODE | [EXTEND]

DEEEE®EDE

Press [F2] {CHANGE).

!

Key in */Z200/2210/” through the keyboard.

Press the WRITE key. @
WRITE
N101 GOo X800 Z250
N102 X250
N103 GOo1 2150 F0.300
N104 X300
»>> N105 G00 X310 [Z10
N106 X200
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5-11. Copy, Move, and Extract

These functions are used to transfer a group of commands from one program to another or to insert the
same group of commands into several different positions of a program.

N122 Copy or move

Extract buffer

N216 Extract

[ ]
t Extract
1

To other areas

Fig. 2-1 Copy, Move, and Extract Functions

Operation sequence:;
(1) Save the group of commands into the extract buffer using the COPY of MOVE command.

(2) The EXTRACT command will insert the commands saved in the extract buffer into the specified
sequence.
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5-11-1. Copy

This function transfers specified program data to the extract buffer.

Press function key [F3] (COPY) after the range (in terms of lines) of program data to be duplicated has
been specified.

Example: To copy blocks from *N103” to *N105” in the following program

(1)

2

{7

Program data in the specified range which starts from the edit line (>>) is transferred to the
extract bufifer.

The edit pointer is piaced at the first character of the line that is preceded by the last line of the
specified range.

Program data previously registered in the extract buffer is erased.

When the specified number is larger than the last line of the file, program data up to the last line
is transferred.

When a negative number is specified, program data in the blocks preceding the edit line (edit
line not includedy} is transferred.

When a negative number exceeding the first line of the file is specified, program data up to

the first line of the file is transferred.

Pressing the WRITE key without entering the number of lines causes program data in the edit
line to be transferred.

When an attempt has been made to transfer program data which is larger than the extract
buffer, the message “extract buffer overflow” will appear on the display screen and copy
operation is not executed.
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N101 GO0 X800 Z200
N102 X250

>> N103 GOo1 50 F0.300
M104 X300
N105 GO0 X310 2200
N106 X200
N107 GO1 2170

!

Move the symbol *>>" to N103 using the cursor control keys.

|

>C0 3

PAGE | INSERT
FIND CHANGE | COPY MOVE |EXTRACT| MODE | MODE (EXTEND]

(F)(r2)(r3)(Fa)(r5)(F8)(F7)(F8)

Press [F3] (COPY).

l

Key in “3” through the keyboard.

v
Press the WRITE key. @
WRITE
N101 Goo X800 Z200
N102 X250
N103 G01 2150 F0.300
N104 X300
N105 GO0 X310 Z210
»>> [NH06 X200
N107 G Z170
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5-11-2. Move

This function extracts program data in the specified range of a file and transfers it to the extract buffer.

Press function key [F4] (MOVE} after the range (in terms of lines) of program data to be transferred has
been specified.

Example: To transfer blocks from “N103” to “N105” in the following program

(7

(8

Program data in the specified range which starts from the edit line {>>) is transferred to the
extract buffer,

The lines transferred to the extract buffer are erased from the display screen.

The edit pointer is shifted to the first character of the line next to the last line of transferred
lines.

Program data previously registered in the extract buffer is erased.

When the specified number is larger than the last line of the file, program data up to the last line
is transferred.

After program data has been transferred, the message “#:kRECORD DELETE” appears on the
command line. Here, “k:x" indicates the number of the specified lines.

When a negative number is specified, program data in the blocks preceding the edit line (edit
line not included) is transferred.

When a negative number exceeding the first line of the file is specified, program data up to the first
line of the file is transferred.

When an atternpt has been made to transfer program data which is larger than the extract
buffer, the message “extract buffer overflow” will appear on the display screen and move
operation is not executed.

Pressing the WRITE key without entering the number of lines causes program data in the edit
line to be transferred.
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N101 Goo X800 Z200
N102 X250
>> N103 [Go1 Z150 F0.300
M1G4 X300
N105 G00 X310 2200
N106 X200
N107 GO1 Z170
Move the symbol “>>" to N103 using the cursor control keys.
>M 3
PAGE | NSERT
FIND CHANGE | COPY MOVE | EXTRACT| MODE [EXTEND]

.@@@@@@@J

Press [F4] (MOVE).

l

Key in “8" through the keyboard.

v

Press the WRITE key. | #

l ARITE

N101 GO0 X800 Z200
N102 X250
>>  [NHOS X200
N107 GO1 2170
The following message is displayed on the command line.
>M 3
3 RECORD DELETE

FIND ‘CHANGE‘ COPY ‘ MOVE tEXTRACT‘ MODE

PAGE ‘

INSERT
MODE [EXTEND]

FHEREEEEEFECE)
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5-11-3. Extract

This function inserts program data which is registered in the extra bufier before the edit line (>>).
Press function key [F5] (EXTRACT) and the WRITE key after the edit line has been selected.
Example: When the extra buffer data insert before the block “N203”

Data in the extract buffer is inserted before the edit line (>>).
Data in the extract buffer is not erased.
The edit pointer remains at the same position.

If no data is registered in the exiract buifer when EXTRACT operation is attempted, the
message “extract buffer empty” is displayed and data transfer is not initiated.

To erase program data registered in the extract buffer, proceed as follows.
[F5] (EXTRACT);C [WRITE]

File data is not changed.
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Data in the extract buffer

N103 GO1 Z150 F0.300
N104 X300
N105 GO0 X310 Z200
NZ210 G0O X600 Z200
N202 X150

>> [NRO3 GO1 2150 F0.400
N204 X200
N205 GO0 X210 Z200

!

Move the symbol “>>" to N103 using the cursor control keys.

!

>X

PAGE | INSERT
FIND CHANGE | COPY MOVE |EXTRACT| MODE | MODE [EXTEND]

MEE®HE®®®E

Press [F5] (EXTRACT).

Press the WRITE key. @

l WRITE

N210 GO0 X600 Z200
N202 X150
N103 GO1 2150 F0.300
M104 X300
N105 GO0 X310 7200
>> [NPo3 GO1 7150 F0.400
N204 X200
N205 @00 X210 7200
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5-12. Page Mode

In the page mode (P mode), disptayed screen is fixed and keying in of a character, etc. overwrites the
existing screen data. For the input on the screen, insert mode (I mode) is also provided in which keyed in
characters, etc. are inserted. For details of the insert mode, refer to 5-13. “Insert Mode”.

This page mode is used in the following cases:

(1) creating a new file
(2) replacing one character in an existing file

(3) adding a character-string to the end of a line
The operating procedure is as indicated below,

Press function key [F6] {PAGE MODE) “P MODE" will be displayed on the 1st line of the screen.

(@)

(b)

(©)

“P MODE" is displayed.

/
ﬂ PROG_OPERAT |ON EDIT P_MODE WHEEL]OD.MINX

[97/07/15 14:10:00
>>01000
N100 GO0 X300 Y300 5250
N1D1 656 Z-55 M09 MO3
N103 G41601 X400 Y200 F100 D11
N1G4 GO3 X500 Y300 10 J100
N105 X100 Y300 1-200 JO
N106 X200 Y200 1100 g0
N107 GO X400
N108 G40 X300 Y200
N109 GO0 Z100
N110
N1
=E WHEEL100.MIN
file end
>
>EX
PAGE INSERT

KFIND ‘CHANGE‘ COPY \ MOVE 'EXTRACT MODE | MODE 1 [EXTEI\Iy
@(FZJ@)@(F_SJ

Press [F6] (PAGE MODE).

When a character is keyed in in the page mode, the cursor-located character is replaced by
the keyed-in character and the cursor moves to the right. In other words, in the page mode,
the cursor is moved to the right and the character (including a space) located by the cursor is
replaced by a keyed-in character each time data is entered. Therefore, if an attempt has been
made to assign a character-string many digits of characters, subsequent character data might
be replaced.

If one line has more than 63 characters, such a line is displayed in two lines on the screen with
the second line preceded by “&”. These lines are processed as one line. In this case, the edit
pointer and the edit line move to the lower line.

Each page has a total of 16 lines for edit operation.

When the WRITE key is pressed while the boitom line is designated as the edit line, 16 lines of data
are shifted by one line each and a blank line is created on the 16th line. The edit line does not
change and the edit pointer is placed at the beginning of that line.
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(d) When the WRITE key is pressed while a line other than the bottom line is designated as the
edit line, the edit line is moved to the subsequent line and the edit pointer is moved to the

beginning of that line. This also applies to the insert mode.

() When the program cannot be displayed in one page (16 lines), press the page key .

To return the display to the previous page, press the page key .

5-13. Insert Mode

In the insert mode (I mode), keyed in characters are added to the data in the displayed file. Forthe input on
the screen, page mode (P mode) is also provided in which keyed in characters, etc. overwrites the existing

characters. For details of the page mode, refer to 5-12. “Page Mode”.

The operating procedure is as indicated below.

{1} Press function key [F7] {INSERT MODE) “! MODE" will be displayed on the 1st line of the

SCreen.

‘| MODE” is displayed.

flPHOG OPERAT |ON

WHEEL100. MIN \

BT | WODE
[97/07/15 14:10:00

>>0000

NOO 60O X300 Y300  $250

N1 G636 755 M09 MO3

N1I03 641601 X400 Y200  FI00 DI

NI04  GO3 X500 Y0 10 J100

N105 X100 Y300  1-200 Jo

fmrce X200 Y200 1100 Jo

NIGZ 600 X400

NID8 G40 X300 Y200

N0 GO 2100

N110

NTTT

=€ WHEEL100. MIN

file end

>

>EX

PAGE | INSERT

vmo CHANGE | COPY | MOVE |EXTRACT| MODE | MODE [EXTENW

@@9@@

Press [F7] (INSERT MODE).

(a) Each time a character is keyed in in the insert mode, it is inserted before the edit pointer and
the character-strings following the edit pointer are shifted by one character. When datais
inserted successively and the currently displayed data has reached the right end, data is
inserted in the next line that is preceded by “&". These lines are processed as one line.

(b) Each page has a total of 16 lines for edit operation.

When the WRITE key is pressed while the bottom line is designated as the editline, 16 lines of data
are shifted by one line each and a blank line is created on the 16th line. The edit line does not
change and the edit pointer is placed at the beginning of that line.
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{c) When the WRITE key is pressed while a line other than the bottom line is designated as the
edit line, the edit line is moved to the subsequent iine and the edit pointer is moved 1o the
beginning of that line. This alse applies to the page mode.

{d} When the program cannot be displayed in one page (16 lines), press the page key .
To return the display to the previous page, press the page key .

5-14. Power Failure/Shutdown during Editing
The function to avoid the file from heing lost is provided even if power failure occurs or power is shut down
by mistake during editing. :
5-14-1. In-editing Comment

If power is shut down during editing, the following “in-editing comment” is attached to the first data block of
the file having been edited.

) ]

] 2

’ “THIS FILE NEEDS EDITING AGAINY ’

’ OKUMA MACHINERY WORKS LTD.

This comment is deleted when the same file is read out from the memory.

Note:  This comment is not displayed on the edit screen.
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5-14-2. Alarm
if the file with the “in-editing” comment is run, the following alarm oceurs.
2230 Unusable: direct of left side

If this alarm message is displayed, read out the same file from the memory and complete editing.

ﬂ AUTO OPERATION AMIN 1] N i
[97/G7/15 14:10:00
2230 ALARM B direct of left side 3E00
% CURRENT MAIN PROGRAM# tom
DIS X 0.000
Y 0. 000
z 0. 000
W 0. 000
> "THIS FILE NEEDS EDITING AGAIN!™
e 0
0 F 0.0
N 5 0
OKUMA MACHINERY WORKS LTD. H= 0 0.000
LOAD MAX 77 D= 0 0.000
SPINDLE LOAD 0%
X Y Z W
ACT POSIT (WORK) 0. 000 0.000 0. 000 0. 000
A-Mtd
=XPS
>
=PS A.MIN
PROGRAM BLOCK CHECK
SELECT POSIT DATA | SEARCH DATA [EXTEND]/

@@[Fﬂ (F) (%) (rs) (F7) (Fe)

To give warning to an operator, the following alarm is displayed on the screen when the power is turned on
after the power was shut down during editing. In this case, an error file name is stored to the file of
“MDO:ERROR.BAK” (or “"MDO:ERROR.LOG™).

4248  Error File
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5-14-3. Not-guaranteed Area Indicating Symbol

If the power is shut down during editing, the first character of the program displayed on the screen {16lines
X 63 columns) where a character was changed or added last is replaced with the not-guaranteed area
indicating symbol “<".

Note that this replacement occurs only when “1” is set for NC optional parameter (bit) No. 16, bit 4.

Example: NC optional parameter (bit} No. 16, bit4 =0

ﬁPROG OPERATION EDIT P_WODE WHEEL100. MIN|

[97707/15 14:10:00
35 000
NGO 600 X300 Y300  S250
NIQT 656 Z-55 W09 O3
NIO3 41601 X400 Y200  FI00 DI
NO4 G603 X500 Y300 10 J100
N105 X100 Y300  1-200 JO
N106 X200 Y200 MO0 20
NIO7 601 X400
NIOS G40 X300 Y200
NIOS G600 7100
N110
NTT1
=£ WHEEL100. MIN
file end
>
LINE | LIN | CHAR. | CHAR. \ LINE ‘EDIT

DELETE | ERASE

IT ‘[EXTENy
O FR)E)E) () FE) () (F)

Example: NC optional parameter (bit} No. 16, bit 4 = 1

ﬁPHOG OPERAT |ON EDIT P_MODE WHEEL 100. MIN W

T97/07/15 14:10:00

Kmsem DELETE | INSERT | DELETE

>:{<1000
N1Q0 GO0 X300 Y300 5250
N101 G56 Z2-55 MOS MO3
N103 G41601 X400 Y200 F100 D1
N104 G03 X500 Y300 I J100
N10S X100 Y300 1-200 JO
N106 X200 Y200 1100 N
N107 G0 X400
Ni08 G40 X300 Y200
N102 GO0 Z100
N1i0

N1t

=E WHEEL100. MIN
file end

>
LINE | LINE | CHAR. | CHAR. ‘ LIN | EDIT
\msenr DELETE | INSERT | DELETE | DELETE | ERASE | QUIT [Enw

(F () (B3 () (/) (/) (77 (78
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5-14-4. File Edit Starting Processing

If the first data block of a file, selected for editing, is the “in-editing” symbol (see 5-14-1), the message of
“under repair of error file.” is displayed.

If the file includes the “not-guaranteed area” symbol {see 5-14-3), the screen where the “not-guaranteed
area” symbol is included is displayed.

Example: File not including the “not-guaranteed area” symbol

m PROG_OPERATION EDIT P MODE WHEELTOO.MIN\
[ 87/07/15 14:70:00
>:N1000
N10O G0 X300 Y300 $250
K101 G56 Z-55 ] MO3
N103 G41601 X400 Y200 F100 D11
N104 G03 X500 Y300 10 J100
N105 X100 Y300 1-200 0
N106 X200 Y200 1100 JO
N107 GO1 X400
N108 G40 X300 Y200
N109 00 2100
N110
N111
=E A.MIN
under repair of error fife.
Piease file maintenance.
>
LINE ‘ LINE CHAR. CHAR. LINE EDIT

\:NSEHT DELETE
B EEIE)E) F)E)(F)

Example: File including the “not-guaranteed area” symbol

I NSERT DELEI'E| DELEI'E\ ERASE | QUIT ‘ [EXTENy

DELETE

/| PROG DPERAT ION EDIT P _MODE WHEEL'IOO.MIN\
[97/07/715 14:10:00
>4<l000 _
N100 GO0 X300 Y300 §250
N G56 Z-55 M09 MO3
N103 G41G60t X400 Y200 F1o0 0N
N104 G03 X500 ¥300 10 J100
N105 X100 Y300 1-200 Jo
N108 X200 Y200 1100 Jo
N107 GO1 X400
N108 G40 X300 Y200
N103 G00 Z100
N110
N111
=E A.MIN
under repair of error file.
Please edit because abort editing in the page.
-
LINE ‘ LINE ‘ CHAR. | CHAR. LINE | EDIT

INSERT | DELETE | DELETE | ERASE | QUIT '[EXTEW

kINSEHT
EDE)E)E) () () () (5B)
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6. Multi-file Transfer (MPIP)

The MPIP command is used to transfer multiple part program files at a time using the RS232C interface.

The following sub commands are provided.

ltem Command Function

Mutti-file read MR Reads multiple part program files from an external device
and stores them to the memory.

Multi-file punch MP Outputs multiple part program files, stored in the memory, to
a tape punch.

Multi-file verify MV Verifies multiple part program files, in an external device,
against those in the memory.

Multi-file transfer end Q Quits the multi-file transfer mode.

NOTICE | |: Duringfile transfer processing, do not turn off the power supply. If the power supply is turned
off during file transfer, the contents of file might be destroyed.

6-1. Multifile Read

The multi-file read function reads muliiple part programs from the external device and store them in the NC
memary.

The operation procedure is indicated below:

(1) Press function key [F5] (MULTI PIP).

=WIP

>

e | on | o | o |5 | st Jcowse

DATE DIR PIP EDIT PIP LIST |CONDENS | [EXTEND]
() () (rs ) (rs ) (7)) (F8)
;ihgpcllf;played. Press [F5] (MULTI PiP).

The function key names change as indicated in item (2).

(2) Press function key [F1] (MULTI READ).

=MP|P

>MR

MULT MULTI | MULTI M-PIP
READ | PUNCH | VERIFY aQuIT

F)E)EEIE)E) ()

Press [F1] (MULT| READ).

“=MR" is displayed.

“MR” is displayed on the console line.
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(3) Following “>MR", enter the file name of the file to be read using the keyboard and press the
WRITE key.

The machining programs are read and stored in the NC memory.

While the program is being read, “M-READ” and the file name are displayed at the upper right area
of the screen.

After the start of program reading, “Valid information reading” is displayed on the console line.
At the completion of reading, “>" appears on the console line.

ﬁ PROGRAN_OPERATION M-PP M-READ BOX~1350. MD

[97/07/15 14:10:00

BOX~1350.MIN

file exist overwrite 7 {Y/N) 1Y
varid information reading

>

MULT ‘ MULT) ‘MULTI ! I W-PIP ‘

\READ PUNCH | VERIFY uIT /
D ER)E) () ) () (F7) (Fe)

(4) Press function key [F7] (M-PIP QUIT).

MULTI | MULTI | MULTI ! MPIP
READ | PUNCH | VERIFY QuIT

O ) E)E)E)F) E) ()

“>Q" is displayed. (Pr\;leg’?P[g]Jm

The function key names return to those as displayed in item (1).
[Supplemeant]
’— Command format

>MP <input-device:><input-file-name><,<output-device:>><;option>WRITE




4203-E P-250
SECTION 2 PROGRAM OPERATICN

(@) input-device:

TT:, CNO:, CN1:, CN2:, CNS3:, CN4:

If no input-device name is specified, the default device set for optional parameter (word) No. 57 is
selected. (If “0" is set for this parameter, CNO: is selected.)

{b) input-file-name

Main file name: Alphanumerics (max. 16 characters), beginning with an alphabetical letter.

Extension

{c) output-device:

Wild card (“:”, “?") can be used.

Alphanumerics {max. 3 characters}, beginning with an alphabetical letter. Wild
card {“x”, “?") can be used.

MDOQ:, MD1:, FDO:, FD1:, FD2:, FD3:
Default device is MD1..

{d) option

Y: Unconditional overwrite; if the file of the same file name to be output already exists in the
specified output device, the file is unconditionally overwritten in this operation.

[Supplement] 1.

If the text {tape data) read from the input device does not agree with the specified
input file name, it is skipped and not stored to the output device.

If input file name is omitted, input file name of “:x." is assumed and all read texts
are stored to the specified output device.

If available space in the cutput device becomes full during reading, an error occurs
and communication is shut off. In this case, the file being read is not stored.

If the file of the same file name already exists in the output device while no option Y
is specified, the following messages are displayed on the console line.

AMIN
file exist overwrite 7 (Y/N) !

If“Y” is input, the existing file is overwritten, and if “N” is input, the text to be read is
skipped and the next file is read.

If an output file name is specified, an error occurs.

5213 File name, error 11

If the read file agrees with the file selected for DNC-B mode operation, the text to.be
read is skipped and the next file is read.

5226 Main program file selecting 'A.MIN

If the read text already exists in the output device and if it is protected, the text to be
read is skipped and the next file is read.

"AMIN File write protect
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Example 1: >MP #%.MIN [WRITE]

All files with extension “.MIN" are read and stored to MD1:.
Example 2: >MP BOX17?7.MIN [WRITE]

All files beginning with “BOX1"” and with extension “.MIN” are read and stored to
MD1:. Files such as BOX1001.MIN and BOX1002.MIN are read.

Example 3: >MP [WRITE]

All input files are read and stored to MD1..

6-2. Multi-file Punch

The mutti-file punch function outputs multiple part programs, stored in the NC memory, to the punch
device.

The operation procedure is indicated below:

(1) Press function key [F5] (MULTI PIP}.

=W IP
>

P

MULTI
DATE DIR PIP EDIT | PIP LIST |CONDENS | [EXTEND]

(/) (F2) (7B) (7) (7)) (Fs) (1) (F8)

“=MPIP
>" is displayed. Press [F5] (MULTI PIP).

The function key names change as indicated in item (2).

(2) Press function key [F2] (MULTI PUNCH).

—IP IP
MULTI MULT] | MULTI M-PIP
READ | PUNCH | VERIFY QuIT

(F (R () (F) (r5) (re) (F7) ()

“=MP" is displayed. Press [F2] (MULTI PUNCH).

“‘MP” is displayed on the console line.
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@)

(4)

Following “>MP”, enter the file name of the file to be output to the punch device using the
keyboard and press the WRITE key.

The part programs are output to the punch device.

While the program is being output to the punch device, “M-PUNCH” and the file name are displayed
at the upper right area of the screen.

“w, w

At the completion of output, “file end” appears on the console line, then “>" appears.

ﬂ PROGRAM OPERATION MPIP M-PUNCH BOX—1350.MIN\
197/07/15 14:10:00

=MPiP

>MP BOX-1350.MIN
BOX-1350.MIN file end
>

MULT 1MULTI ’ l M-PIP ‘

QHIELIJ PUNCH | VERIFY ouIT /
(e () () (k) (s ) (re) (7)) (8]

Press function key [F7] (M-PIP QUIT),

MLTI | WOLTI ‘MULTI ! ’ M-PIP }

() () (Fe) () (e ) (77 ) (e )

“>Q" is displayed.

The function key names return to those as displayed in item (1).
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[Supplement] 1.

l— Command format

>MV <input-device:><input-file-name><, <output-device:>><;option>WRITE

(&) input-device:
MDo0:, MD1:, FDQ:, FD1:, FD2:, FD3;
Default device is MD1..

(b} input-file-name

Main file name :  Alphanumerics (max. 16 characters), beginning with an
alphabetical letter. Wild card ("x”, “?") can be used.

Extension :  Alphanumerics (max. 3 characters), beginning with an
alphabetical letter. Wild card ("k”, “?") can be used.

{c) output-device:
TT:, CNQ:, CN1:, CN2:, CN3:, CN4:

If no cutput-device name is specified, the default device set for optional
parameter (word) No. 45 is selected. {If “5” is set for this parameter, CNO: is
selected.)

{d) option

P:  Only protected files are output.
C:  Only fites which are not protected are output.

2. If input file name is omitted, input file name of “x.x” is assumed and all files are
output to the punch device.

3. If none of the specified files exists in the input device, file is not cutput.

File not found

4. If an output file name is specified, an error occurs.

5213 File name, error 11

5. If only one file is output, it does not cause an error.
Example 1: >MP . MIN [WRITE]

All files with extension .MIN in MD1: are output.
Example 2: >MP BOX17?7.MIN [WRITE]

All files beginning with “BOX1" and with extension “.MIN” in MD1:
are output. Files such as BOX1001.MIN and BOX1002.MIN are
output.

Exampie 3: >MP [WRITE]

All files in MD1: are output.
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6-3.  Multi-file Verify

The multi-file verify function verifies multiple machining programs, stored in an external device, against
those in the NC memory. '

The operation procedure is indicated below:

{1} Press function key [F5] (MULTI PIP).

1P
e | on | e L e | cor Joomms] toree
(Fr)(r2)(r3)(Fa)(r){re)(F7)(F8)
s displayed Press [F5] (MULTI PIP)

The function key hames change as indicated in item (2).

(2) Press function key [F3] (MULT! VERIFY).

-M:’ P
MULT | MULTI | MULTE M-PIP
READ | PUNCH | VERIFY QuIT

(F)(r2)(r3)(Fa)(rs])(re)(F7)(r8)

“>MV" is displayed.

Press [F3] (MULTI VERIFY).

“MV” is displayed on the console line.
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(3) Following “>MV", enter the file name of the file to be verified using the keyboard and press the
WRITE key.

The specified part programs are read and compared to those stored in the NC memory.

While the program is being verified, “M-VERIFY” and the file name are displayed at the upper right
area of the screen.

m PROGRAM_OPERAT | ON WPIP M-VERIFY BOX-1350. h
[97/07/15 14:10:00 |

tape end
file end
data match

MULTI \MULTI MULTI I 1 W-PIP ‘

\ READ | PUNCH | VERIFY it J
AEEHE®®®

(4) Press function key [F7] (M-PIP QUIT).

>0

WLTI MULTI | MULTH M-PIP
PUNCH | VERIFY T

COEEEE)E)E)FE)

Press [F7}
(M-PIP QUIT).

“>Q" is displayed.

The function key names return to those as displayed in item {1).
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[Supplement]

Command format
I_ >MV <input-device:><input-file-name><,<output-device:>>WRITE

1.

{a) input-device:
TT:, CNO:, CN1;, CN2:, CN3:, CN4:

If no input-device name is specified, the default device set for optional
parameter (word) No. 57 is selected. (If “0” is set for this parameter, CNQ: is
selected.)

(b) input-file-name

Main file name :  Alphanumerics (max. 16 characters), beginning with an
alphabetical letter. Wild card (“x”, “?”) can be used.

Extension ©  Alphanumerics (max. 3 characters), beginning with an
alphabetical letter. Wild card (“", “?"} can be used.

{c) output-device:
MDO:, MD1:, FDO:, FD1:, FD2:, FD3:
Default device is MD1..

If the: text (tape data) read from the input device does not agree with the specified
file name, it is skipped and not verified.

In this case, the following message is displayed.

5210 Input file name not same « '{tape) file name’
a: Number of unmatched files

If no files match with the tape data, the following message is displayed at the end.

5210 Input file name not same error p
B: Total number of unmatched files

If input file narne is omitted, input file name of “x.%” is assumed and those which
maitch the read texts are verified.

If unmatch is found, the corresponding line is displayed on the console line with
unmatch character blinking on and off.

The message “verify continuing (Y/N} I" is displayed. To continue verify, input “Y”,
then the program verify restarts from the nextline. If “N”is input, the file containing
the unmatch is skipped and program verify is executed from the next file.

For each file, the result of verify is displayed:

() If all data matched, the following message is displayed and the next file is
continuously verified.

tape end . file end . data match .
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(b} If file data remains although text (tape data) has been read to the end, the
following message is displayed on the conscle line and the next file is
continuously verified.

tape end
data match

(c) M tape data remains although file data has been read to the end, the
following message is displayed on the console line and the next file is
gentinuously verified.

5. |f an output file is output, it does not cause an error.
5213 File name, error 11 °
Example 1: >MV x.MIN [WRITE]

Verify is made with the files which have the same file name as the input
files, having extension .MIN.

Example 2: >MV BOX1??7?.MIN [WRITE]

Verify is made with the files which have the same file name as the input
files, having extension .MIN and beginning with BOX1. The files such
as BOX1001.MIN and BOX1002.MIN are examples of such files.

Example 3: >MV [WRITE]

Verify is made for all input files with the files having the same file name.
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6-4.  Quitting Multi-file Transfer
This function is used to quit the multi-file transfer mode and to return to the program operation mode.

(1) Press function key [F7] (MULTI QUIT).

> ,
NULTI r MULT | luurrl ‘ ‘ M-PIP }

READ | PUNCH | VERIFY T
(F ) (F2) (F3) (Fa) (r5) (re) (F7) (F8)
“>Q” ig displayed. Press [F7]
(M-PIP QUIT).

“>Q" is displayed on the console line and the system quits the multi-file transfer mode. The screen
returns to the program operation mode screen and the function key names as indicated below are
displayed.

MULTI
DATE { DIR ] PIP ’ EDIT ‘PIP ' LIST ’CONDENS' [EXTEND)

MEEGE®®®
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6-5. Notes on Using Multi-file Transfer Sub Commands

(1} Communication Text Format

The text format used in multi-file transfer operation differs from the format used in a single file
transfer operation. The format used in multi-file transfer operation is indicated below.

{a) IS0 code
$| Fle 1o |cR|LF| NCprogram | % | $ | Fil€ | o |CR|LF| NG program | - % | %
name name
[ First file > Second file .. Last file —>

1} The file name is preceded by “$” symbol.

2) The data which foliows “% CR LF” is regarded as the machining program.,

3} The program end code is fixed to “%”. (NULL code is not allowed.)

4) The end of communication code is fixed to “%%". (NULL code is not allowed.)
5) Leading and trailing feed holes (NULL or space} are not provided.

(b) ElA code
$ | Fle 'eRr| EOB| NG program |ER| s | Fi® |ER|EOB| NC program | -  |ER|/ER
name name
|« Firstfile >« Second file . Lastfile —

1) Afile name is preceded by “$” symbol (set for opticnal parameter (bit) No, 31).

2) The data which follows “ER EOB” is regarded as the part program.

3) The program end code is fixed to “ER”. (NULL code is not allowed.)

4) The end of communication code is fixed to “ER ER”. (NULL code is not allowed.)
5) Leading and trailing feed holes (NULL or space} are not provided.

(@) Timing Chart
{a) Multi-file read and multi-file verify (CNC: master)

DC1 BC3 DG DC3 bC1 DC3 DC1 DC3

Send _[—l m r‘__S()_’_‘ I_LJ_\ r‘_

{CNC—HOST)
\ PN PN b
Receive ] Communica- %I Communica- %\___S( | Communica- o %

(HOST—CNC} tion text 1 tion text 2 tion text n

kf infinite ko 1 o] 11 e~ 11

[Supplement] 1. The DC3 code is output in the following cases.

{1} Just after receiving the text file name

(2) Just before writing text name to output device {every 252 characters)

(3) Just after receiving “%” code at the end of a part program

(4) Just after receiving "% %" code which indicates the end of communication.
2.t

“11” indicates the “RS232C ready wait time” set for parameter.

(b} Multi-file punch (CNC: master, DC2/DC4 code output)
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{
Send _l—r Communica- %} Communica- 9% | " Communication %% L
(CNC—HOST) poe  tiontext tion text 2 text n DC4

(c) Multi-file punch {CNC: master, DC2/DC4 code not output)

{
Send Communica- %l Communica- 9% | " Communication %%
{CNC—HOST) tion text 1 tiontext 2 textn

(d) Multi-file punch (CNC: slave)

Send Commurica- o, | | Communica- o | « | Communica- o | ™

(CNC—-HOST) tion text 1 tion text 2 tiontext n

I N N
| AyPy Agliy!

Receive |

(HOST—CNC) ™ pey DC3 DCH pcs ” DO DC3 DCH
12 12 12
Infinite |‘->I 13 I“'| 13

[Supplement] 1. t2

“t2” indicates the “RS232C ready wait time” set for parameter.
2. i3
“13” indicates the “RS232C ready wait time” set for parameter.

{e} Mulii-file read and multi-file verify

(4
Receive _l | Communica- %| Communica- 9 | » Communication %%]
(HOST—CNC) ~ pgp tiontextt tion text 2 texd n (DCa)
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(3) Parameter Settings
Before connecting an external device, it is necessary to set the following parameters.

For details of parameters, refer to ITII “PARAMETERS”.
(a) Optional parameter (bit) No. 1, 8, 12, 13, 14, 21, 22, 40

[Supplement] 1. In multi-file transfer operation, since the tape delimiter code is fixed to “%" or “ER”,
the parameter (No. 1, bit 3} used for this setting is not used.

2. Verify in tape reading is effective only when the input device is TR: (tape reader).
Therefore, the parameter (No. 1, bit4) used to set the device is not used in mutti-file
transfer operation.

3. The mulii-file transfer operation supports onty standard DC code. Therefore, if the
parameter setting* is for “DC code control type 2” or “no DC code control”, an error
OCCUrs.

Bit 5 and 6 of No. 8, 13, 14, and 15:
Setting should be ON for kit 5 and OFF for bit 6.

5261 Device name error 1 ‘CNO’

1

Varies depending on the selected device name

4. In mulii-file transfer operation, since file name punch is fixed to “yes”, the
parameter (No. 12, bit 2) used for this setting is not used.

5. Inmulii-file transfer operation, since feed hole punch is fixed to “no”, the parameter
(No. 12, bit 4 and bit 5) used for this setting is not used.

(b} Optional parameter (word) No. 6, 34 to 42, 45, and 57

[Supplement] 1. In multi-file transfer operation, if “5” is set in the punch device name designation
{No. 45), it selecits “CNO0.” instead of “PP:".

2. Inmulti-file transfer operation, if “0” is set in the tape read device name designation
{No. 57), it selects “CNQ.” instead of “TR:".
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List
The list function outputs the list of a file to the display screen, printer, or other externai device,

This section describes the detaiis of the list function using the screen for the output device.

The operating procedure is indicated below.

(1) Press function key [F6] (LIST).

' MILT]
DATE | DIR | PIP | EDIT | pip | LIST |CONDENS| [EXTEND]

O EIEIEE) F)(F) ()

Press [F&] (LIST).

The screen changes o the directory-selection-
based file operation screen and the following is displayed on the screen.

LIST

/1 PROGRAM OPERATION \

[97/07/15 14-10:G0
LIST OVERWRI TE

L

INDEX DISPLAY PROCEDURE

[F2] — MD1:* MiN

[F3] — FDO:*.MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1.

DEFAULT FILE NAME =  *.MIN

>XL
>

NDI: | FDO: | COMMAND | OVERWR/ | CHAR.
kmmzx INDEX | INDEX |HISTORY| INSERT| DELETE | CANCEL /

HEEH®®EE
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2

Enter the file name of the file for which the list should be displayed and press the WRITE key.

Example: BOX-1.MIN

Note thatit is not necessary to input the file name for the program for which file name is not specified.
In other words, for outputting the list of A.MIN, input of the file name is not required.

m PROGRAM OPERAT ION

LIST
L BOX-1.MINI

~

197/07/15 14:10:00
OVERWRITE

INDEX DISPLAY PROCEDURE

[F2] — MDT:*.MIN

[F3] — FDOI* MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME =  *.MIN

MD1:

FDO: ’commno ‘ OVERWR/ | CHAR.

INDEX | |NDEX [HISTORY| |INSERT DELETE| CANCEL‘

/
EFEIEIFEE) ) E)F)

The list of file BOX-1.MIN is output to the screen.

ﬁPHOGRAM OPERATION

\DATE l DIR ’ PIP |EDIT PIP

LIST
197/07/15 i4:10.00
LIST MD1:B0X-1_MIN PAGE
>301600
N10C GOO X300 Y300 $250
N101 (56 Z-55 M09 MO3
N1G3 G41G601 X400 Y200 F100 D1
N104 G03 X500 Y300 10 J100
N105 X100 Y300 1-200 Jo
NGB X200 Y200 1100 JO
N107 GOt X400
N108 G40 X360 Y200
N109 GO 2100
N11C
=XL
>
= BOX-T.MIN
MULT

\ LIST ‘CONDENS\ [Exmny

EEEEEEECE)

/9 WRITE
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[Supplement]

1.

The list of a file is displayed in units of 12 lines per page.

If the list cannot be displayed on one page, the “=" code which indicates that the
control is waiting for next command input is not displayed on the command line and
the cursor remains as it was. Possible operations and the results are as indicated
below.

(a) When the BS key is pressed, the display page will advance by one.

{b) When the WRITE key is pressed, the display page will advance
continuously up to the last page. To stop it, press the BS key.

{c) When the CANCEL key is pressed, the command is aborted with the
display page unchanged.

Example:  When the list of a file is large

{1} press function key [F6] (LIST) and the WRITE key. This will display
the first page of the fist.

{2) press the BS key repeatedly until the required page is obtained.
(3) press the CANCEL key to abort operation.
(4) the next function can be started with the display unchanged.

When a file name has not been entered, the screen will display the list of the file
“A.MIN”. That is, pressing the WRITE key without entering a file name has the
same eftect as entry of the file name "A.MIN”.

The device name to which the list of a file is output can be specified following the file
name.

Each output device is provided with a code as specified below.

Display screen on the NC operation pane : PN
Printer : PR
Teletypewriter : TT

@« n

Specify the code of the output device folio wing the file name with a delimiter *,
placed between them. Key in “.” after the output device code.

When an output device code is not specified, the system selects the display screen
on the operation panel as the output device.

Example 1: = L. ,PR: [WRITE]
The list of the file named A.MIN is output to the printer.
Example 2: =L BOX-1.MIN,TT: [WRITE]
The list of the file named BOX-1.MIN is output to the teletypewriter.
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[Supplement] 4. The option code “;H” allows the operator to add a comment at the beginning of the
list page. Key in “;H” following the output device.

Example: Lo GEAR-1.MIN,TT:;H WRITE]

When the instructions indicated above are keyed in, the prompt “I” will appear on
the command line, indicating that a comment can be entered.

A comment consisting of a maximum of 60 characters can be entered in through
the keyboard.

When a command has been entered, press the WRITE key. List output will start.

=l GEAR-1.MIN,TT::H
. 'MAIN PROGRAM GEAR KOUTEI1

[ WLt
DATE ‘ DIR ‘ PIP ‘ EDIT |PIP ‘ LIST ’connsns| [EXTEND]

HEEGHE®EE

Keyed-in comment

List output to the teletypewriter is as shown below. The comment is output to on
each list page.

L MD1 @ GEAR-1. MIN PAGE1
MAIN PROGRAM GEAR KOUTEI 1

01000

N100 GO0 X300 Y300  S250

N10Y G5B Z55 HO9  MO3

N103 G41 GO1 X400 Y200 F100 D11

Ni04 GO3 X500 Y300 | 0 J100

N105 X100 Y300 k200 JO
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8.

Data Arrangement in Memory

When the program stored in the memory is edited repeatedly, the unusable area in the memory will

increase. This decreases the available capacity of the memory and restricts the number of programs to be
stored.

This function is used to arrange data in the memory so that it can be used effectively.

The operating procedure is as indicated below.

(1) Press function key [F7] (CONDENS).

“=CO" is displayed on the console line,

=0

MULTH
DATE DIR PIP EDIT | PIP LIST |CONDENS | [EXTEND]

D) E)E)E)E)FE)(F)

Press [F7]
“=C0O" is displayed. (CONDENS).

(2) Pressthe WRITE key.
Arrangement of data in the memory will start.

After the completion of arrangement, the prompt “=" will appear on the command line.
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9. Time

The NC’s clock function contains counting time even when the power is turned off. Therefore, when the
power is turned on, the current time is displayed.

NOTIGE | |: Sincethistime data is very important for the functions such as MacMan, alarm log, etc., do not
change it inadvertently.

The operating procedure is as indicated below.

(1} Press function key [F1] (TIME).
The following is displayed on the console line and the system becomes ready for the input of time,
=T

1994.9.30 FRIDAY 15:13:52
enter time (H:M:S)!

=T
1994. 9.30 FRIDAY 15:13:52
_enter timg (HIM:S) !

BLANK RUN
TIME iNIT DELETE | RENAME | per|NE | FREE QUIDE | IEXTEND]

(r) () (F) (7 (8 () (R)

“oT Press [F1] (TIME).

1994.9:30 FRIDAY15:13:52
enter ime (H:M:S)!” is displayed.

{2) Key in the present time through the keyboard; hours, minute, and second, each delimited by “.”,
Example: 8:30:5

(3) Press the WRITE key.

When time data has been entered correctly, the screen displays the set date, day of the week, and
time.

If time data has not ben entered correctly, the screen displays “enter time (H:M:S)!” again,
requesting the operator to enter correct data.

[Supplement] 1. When time data only needs to be checked and does not need to be set, simply
press the WRITE key. The TIME command wil] terminate.

2. The data setting range is as follows.

Hour :  Othrough 23
Minute :  Othrough 59
Second :  0through 59

3. After 23-hour 59-minute 59 second, the time changes to 0-hour 0-minute 0-second
and the date and the day of the week change.
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10. [Initializing

This function initializes the storage device such as memory and floppy disk. When this function is
activated, all the data in the storage device will be deleted.
The operating procedure is as indicated below.

(1) Press function key [F2] (INIT).

“IN” is displayed on the console line.

e o oo o ] e [

TIME INIT | DELETE | RENAME | DEFINE | FREE | qQuIDE | [EXTEND]

HEEEE @ ®
“IN" is displayed.

Press [F2] (INiT).

(2) Enter the device name, MD1: or FDO:.
The default is MD1:.

(3) Pressthe WRITE key.

The indication as shown below will appear on the screen, requiring the operator to respond.
=IN
Initialize OK (Y/N}) !

=EX
=IN
initialize OK (Y/N} IN

BLANK RUN
DEFINE | FREE | QUIDE | [EXTEND]

D) E)CE)E)E)E) ()

TIME ‘ INIT IDELE[E } RENAME

(4) Toinitialize the device, type Y. To abort operation, type N.
(5) Pressthe WRITE key.

When “Y” has been typed and the WRITE key has been pressed, the storage device will be
initialized.

When “N” has been typed and the WRITE key has been pressed, initialization will be aborted.
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11. Deletion
This function deletes the specified file in the memory (MD1:) or a floppy disk (FDO:).
The operating procedure is as indicated below.

(1) Press function key [F3] (DELETE).

=EX

BLANK RUN
TIME INIT | DELETE | RENAME | pEFINE | FREE QUIDE | [EXTEND]

(A ) (F2)(r3) (Fa) (Fs ) (F8 ) (F7) (F8)

Press [F3] (DELETE).

The screen changes to the direciory-selection-based file operation screen and the following is
displayed on the screen.

DELETE
DEL &
ﬁ PROGRAM_OPERAT 10N
[97/07/15 14:10:00
DELETE OVERWRITE
DEL [].]

INDEX DISPLAY PROCEDURE
[F2] — MD1:*.MIN

[F3] — FDO:*.MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME = * MIN

>XDEL

>
MDD | FDO: | COMMAND | OVERWR/ | CHAR.
\mosx INDEX | INDEX | HISTORY | INSERT| DELETE | CANCEL /

() (3] (R (R ) (e ) (77) (F8)

(2) Following “DEL", enter the device name, MD1: or FDQ:.
The default is MD1:.

(3) Pressthe WRITE key, and the following message is displayed on the console line.
AMIN delete OK (Y/N} !

Type Y and press the WRITE key. The file of "A.MIN” is deleted and the following message appears
on the screen on completion of deletion.
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AMIN deleted
To abort operation, type N and press the WRITE key.

=DEL A
AMIN delete OK {Y/N) | Y

A.MIN deleted

BLANK RUN
TIME INIT { DELETE : RENAME | DEFINE | FREE | QUIDE | [EXTEND]

FEEEE FE)FE)FE)

[Supplement] 1. To delete a file other than A. MIN, specify a file name.

The file name extension .MIN can be omitted.

Example: Can be omitted

ABCMIN DEL ABC /

ABC.SUB DEL ABC.SUB

2. When the specified file name does not exist in the storage device, the message “no
file” is displayed on the command line.

3. Symbols “?" and “*~ can be used to specify a file name.

Functions of these symbols are the same as explained in 3. “DIRECTORY",

Example: DEL=.......... Files whose file name extension is .MiN are all

deleted.

DEL:.SUB ..... Files whose file name extension is .SUB are all
deleted.

DEL BOX:k.5k ... Files whose main file name begins with BOX are
all deleted.

DEL sk2k ....... All files are deleted.

DEL ?7?.SUB ... Files whose main file name consists of up tothree
characters followed by the extension .SUB are all
deleted.

4. Option code for file deleting operation

When the code *;C” is specified following the file name, it is possible o display the
file name of the file to be deleted and delete the file without confirmation.
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12. Rename
This function changes the name of the file stored in the memory.
The operating procedure is as indicated below.

{1) Press function key [F4] (RENAME).

=EX

BLANK RUN
TIME INIT | DELETE | RENAME | pEFINE | FREE | QUIDE | [EXTEND]

COERIE)E)E) FE)E) ()

Press [F4] (RENAME).

The screen changes to the directory-selection-based file operation screen and the following is
displayed on the screen.

RENAME

R
/ [ PROGRAM_OPERATION 1\
[97/07/15 14:10:00
RENAIE OVERWRITE

R il

INDEX DISPLAY PROCEDURE

[F2] — MD1:%.MIN

[F3] — FDO:* MIN

TO DISPLAY OTHER {NDEXES, AFTER PRESSING [F1] ,

iNPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME =  *.MIN

>XR
>

MD1: [ FDO: | COMMAND | QVERWR/ | CHAR.
\INDEX INDEX | INDEX |HISTORY| INSERT| DELETE | CANCEL /

FEEEFEEFEE)FE)
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(2) Following “R”, first key in the current file name and then key in the new file name with a comma

G n

,” placed between them.

Example: R. SHIL1,SHIL2 The file narne is SHIL1.MIN is changed to
SHIL2.MIN.
Ry SHIL1.SUB,SHIL1.SSB  The file name SHIL1.SUB is changed to
SHIL1.SSB.
R SHIL1.SUB,SHIL2.8UB  The file name SHIL1.SUB is changed to
SHIL2.SUB,

(3) Pressthe WRITE key.

This completes file name change operation.

=R
>
=R SHIL1,SHIL2

BLANK RUN
TIME INIT | DELETE | RENAME | DEFINE | FREE | QUIDE | [EXTEND]

O E) (=) () () () (7)) ()

[Supplement] 1. Whenthe current file narne specified is not found, the message “nofile” is displayed
on the command iine and renaming operation terminates.

2. When the new file name specified already exists in the memory, the message “file
exists” is displayed on the command line and renaming operation terminates.

3. Symbols “?"and “x” cannot be used to specify a file name. The error message “file
name error” will be displayed on the screen if specified.
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13. Free
This function displays the available capacity of the memaory (MD1:) or a floppy disk (FDQ:). The indication
is made both in the number of sectors and bytes,
1 sector = 252 bytes

When creating a new file, all the remaining storage area cannot be used for storing program data since a
file name, the number of sectors to be used, and other data are also stored together with program data.

One byte corresponds to one character.
The operating procedure is as indicated below.
(1) Press function key [F6] (FREE).

The screen displays the prompt “FR” on its console line.

=EX
i

BLANK RUN
TIME INIT | DELETE | RENAME | DEFINE | FREE QUIDE | [EXTEND]

EEHEEEE
DEE®HEEREE

“FR" is displayed.

(2) Following “FR”, enter the device name, MD1: or FDG:.
The defaultis MD1:,

(3) Pressthe WRITE key.

ﬂ PROGRAM OPERATION FREE
FREE MD1:

[57/07/15 14:70:00
PAGE

1740/%06¢c TOTAL SECTORS AVAILABLE
438480 TOTAL BYTES
M3m TAPE STORE LENGTH

=EX
FR

BLANK RUN
\TIME INIT | DELETE | RENAME | DEFINE | FREE | QUIDE | [EXTEND]

FEREECEE)FECE)
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Free area of the specified device (MD1: or FDO:) is displayed on the screen.

1740/$06CC* TOTAL SECTORS AVAILABLE
438480 TOTAL BYTES
1113 m TAPE STORE LENGTH

The number preceded by the symbol *$” is a hexadecimal notation.

[Supplement] *  %06CC is the hexadecimal notation of 1740.
The following option code can be used:

“C” When this option code is designated, sizes of continuous capacity available are displayed in
succession.

Example;: =FR;C
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14. Protect

This function protects the specified file in the memory (MD1:) or in a floppy disk (FDO:).

When this function is activated, file operations such as editing, deleting, and renaming cannot be
conducted.

The operating procedure is as indicated below.

{1) Press function key [F1] (PROTECT).

=£X
=EX

wewos| wes ||| [ omn

O ) () () () () () (8)

Press function key [F1]
(PROTECT).

The screen changes to the directory-selection-based file operation screen and the following is
displayed on the screen.

PROTECT
PROT i

m PROGRAM OPERAT |ON

[§7/07715 14.10-00
PROTECT QVERWR I TE
PROT (1

INDEX DiSPLAY PROCEDURE

[F2] — MDi:* MiN

[F3] — FDO:* MIN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] .

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME = MD1:

DEFAULT FILE NAME = *.MIN

>XPROT

\INDEX /
GBI EIGEIGENEIGEIE

WD1: FDO: COMMAND | OVERWR/ | CHAR.
INDEX | [INDEX |HISTORY| INSERT| DELETE | CANCEL
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(2) Following “PROT", enter the device name, file name to be protected, and option code,

Device name : MD1: or FDO:
The default is MD1:.

Option code : G, ;V, or;CV
The option code can be omitted.

(3) Pressthe WRITE key.

[Supplement] 1. When the specified file name does not exist in the storage device, the message “no
fite” will be displayed on the command line.

2. Symbols “?” and “x” can be used to specify a file name.
Functions of these symbois are the same as explained in 3. “DIRECTORY”,

Option codes for file pratection:
The code “,C” specified following the file name cancels file protection.

The code “;V” specified following the file name displays the following message on the command line of the
display screen to allow the operator to select whether or not the specified file is protected.

FILE PROTECT OK (Y/N)?
When file protection is desired, type “Y” and press the WRITE key.
When file protection is not desired, type “N” and press the WRITE key.

The code “,CV” specified following the file name displays the following message on the command line of
the display screen allow the operator to select whether or not protection of the specified file is canceled.

FILE PROTECT CANCEL (Y/N)?
When file protection needs to be canceled, type “Y” and press the WRITE key.
When file protection does not need to be canceled, type “N” and press the WRITE key.

Exarnple 1: PROT . ABC.MIN or PROT ., MD1:ABC.MIN

This instruction protects the file ABC.MIN registered in the memory.
Example 2: PROT . BCD.MIN;C or PROT ., MD1:BCD.MIN;C

This instruction ¢ancels protection of the file BCD.MIN registered in the memory.
Example 3;: PROT o CDE.MIN;V or PROT ., MD1:CDE.MIN;V

When the WRITE key is pressed following the above instruction, the prompt as
indicated below will be displayed on the command line.

CED.MIN FILE PROTECT OK (Y/N)?
Type “Y” and press the WRITE key to protect the file.
Type “N” and press the WRITE key not to protect the file.
Example 4: PROT _ DEF.MIN;CV or PROT o MD1;DEF.MIN;CV

When the WRITE key is pressed following the above instruction, the prompt as
indicated below will be displayed on the command line.

DEF.MIN FILE PROTECT CANCEL (Y/N)?
Type “Y” and press the WRITE key o cancel protection of the specified file.
Type “N” and press the WRITE key not to cancel protection of the specified file.
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156. Directory-selection-based File Operation Function

Operations such as writing files (part programs, etc.) to the NC and outputting files from the NC to floppy
disks are collectively called “file processing”. In order to execute a file processing operation, a command
that describes the details of the intended processing must be created and the created command must be
given to the NC.

15-1. File Processing

15-1-1. Procedure for Executing File Processing

(1} Calling Up the Command Creation Screen

Press one of the file processing function keys — for example COPY or READ - to display the
command creation screen.

(2) Creating the Command

Create and edit the command on the command creation screen. Since the first part of the command
(which specifies the command function) is entered automatically, the user has only to input the file
name(s) and option codes.
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(3) Executing the Command

With the command creation screen siill displayed, press the WRITE key.

The created command is given to the NC and executed.

Any screen

ffm TARNSEER ] 3 ccmw 7o TRMREEER I\
> >00 PROGRAN. WIN, FDD:

ngwlmmlm | | IFIUP.IIT k vaamlm r | "&n J

aaa’aa@a

Command creation screen I /’

( L A — T —

(o] e TR |
ol co mﬂlk ] |

1MCEX DISPLAT PROCEDNE INOEX DISPLAY PROCEDURE
{F2] —> Mnie, NIK [F2] —> w1 WIN
{F] ~> A" MK

Fa] —> FOO.MIN
TO DISPLAY OTHER INCEXES, AFTER PRESSING [F1], T0 DISPLAY OTHER INDEXES, AFTER PRESSING [F1).
INFUT THE DEVICE NAME AND FILE WAUE, THEW PRESS TWRITE] KEY. IRPUT THE CEVICE RS AND FILE NAME. THEN PRESS [WRITE] KEY,
DEFMILT DEVICE NAME = M1 CEFAULT DEVICE NAlE = 1DI:
DEFADLT FILE KAME wr = WIN DEFAILT FILE NME = * RIN

oo T | e T Pt [ Lo | e | | i o P o [ |

(2)

Fig. 2-2 Procedure for Executing File Processing
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15-1-2. Met

hod for Creating Commands

To delete the File “PROGRAM.MIN™:
The procedure used for deleting the file by directly entering the file name

(a)

{b)

()

Press function key [F3] (DELETE) in the PROG OPERATION mode.

The command creation screen will be displayed.

“DEL", which indicates the DELETE function, will automatically appear on the command line.
DEL &

Key in the file name “PROGRAM.MIN”.

DEL PROGRAM.MIN

The command is now completed; press the [WRITE] key.

The created command “DELPROGRAM.MIN” will be given to the NC and the file
“‘PROGRAM.MIN” will be deleted.

Copying the File "PROGRAM.MIN” from a Floppy Disk to the NC Memory under the File Name

"S01.MIN™
The procedure used for copying the file by selecting the file name from the directory

(@)

()

(d)

Press function key [F4] (COPY) in the PROG OPERATION mode.

The command creation screen will be displayed.

“C0O", which indicates the COPY function, will automatically appear on the command line.
Co &
Enter the device name “FDQ:" and the file name “PROGRAM.MIN".

Do this either by keying in “FD0:” and “PROGRAM.MIN” or by displaying the directory for device
“FD0:" and selecting the file name “PROGRAM.MIN” from it.

For details on selecting files from directories, see 15-4, “Selecting Files From Directories (OSP
Format)” or 15-5, “Selecting Files From Directories (MS-DOS Format)”.

CO FDO:PROGRAM.MIN %%
Key in the rest of the command “, S01.MIN”.
CO FDO:PROGRAM.MIN,S01.MIN &

The command is now completed; press the [WRITE] key 1o execute it.

The created command, “CO FDO:PROGRAM.MIN,S01.MIN” will be given to the NC and file
“PROGRAM.MIN" in the floppy disk will be copied to the memory under the file name “S01.MIN".

Copying the File "S01.MIN” in the NC Memory to a Floppy Disk under the File Name

‘PROGRAM.MIN™:
The procedure used for copying the file by selecting the file name from the directory

(@)

(b)

Press function key [F4] (COPY) in the PROG OPERATION mode.

The command creation screen will be displayed.“CO”, which indicates the COPY function, will
automatically appear on the command line.

o %

[}

Key in the file name “S01.MIN” and a comma “,”.
CO SO01.MIN, %
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{c) Enter the device name "FDO:"” and the file name “PROGRAM.MIN".

Do this either by keying in “FD0:” and “PROGRAM.MIN” or by displaying the directory for device
“FD0:” and selecting the file name “PROGRAM.MIN" from it.

For details on selecting files from directories, see 15-4, “Selecting Files From Directories (OSP
Format)” or 15-5, “Selecting Files From Directories (MS-DOS Format)”.

CO S01.MIN,FDO:PROGRAM.MIN %
(d) The command is now completed: press the WRITE key to execute it.

The created command, “CO S01.MIN,FDO:PROGRAM.MIN” will be given to the NC and file
“S01.MIN” will be copied to the floppy disk under the file name “PROGRAM.MIN",

If Input Error is Found:

If an error is found in the created command, move the edit pointer to the location of the error and
correct the character.

(@) Assume that the foliowing erronecus command has been keyed in instead of “CO
PROGRAM.MIN,S01.MIN” due to a typing error:

CO PROGTAM.MIN,S01.MIN &

{b) Using the cursor keys, move the edit pointer % to the character to be corrected, “T".
CO PROGFAM.MIN,SO1.MIN
(¢} Keyin“R".

For details on editing commands, see 15-2, “Creating and Editing Commands”,
CO PROGREM.MIN,S01.MIN 2

(d) The command has now been corrected; press the WRITE key to execute it.

Executing a Command Similar to the Command Previously Executed:

When executing the command “CO PROGRAM.MIN,FDQ:S02.MIN” after the execution of the similar|
command “CO PROGRAM.MIN,FD0:S01.MIN", the new command can be created following the
procedure indicated below using the previously executed command.

Create the required command by editing the previcus command.

(a) Press function key [F4] (COPY) in the PROG OPERATION mode.

The command creation screen will be displayed.

“CO”, which indicates the COPY function, will automatically appear on the command line.
CO
(b} Key in the file name “PROGRAM.MIN” and a comma “,”.
CO PROGRAM.MIN, &
{c) Enter the device name “FD0:” and the file name “S01.MIN".

Do this either by keying in “FDQ:” and "S01.MIN” or by displaying the directory for device “FD0.”
and selecting the file name “S01.MIN” from it.

For details on selecting files from directories, see15-4, “Selecting Files From Directories (OSP
Format)” or 15-5, “Selecting Files From Directories {MS-DOS Format)”.

CO PROGRAM.MIN,FD0:S01.MIN &
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(d) The command is now completed: press the WRITE key to execute it.

The created command, “CO PROGRAM.MIN,FD0:S01.MIN” will be given to the NC and file
“PROGRAM.MIN” will be copied to the floppy disk under the file name “S01.MIN”.

{e) Press function key [F4] (COPY) in the PROG OPERATION mode once more.

() Read the previous command.
For details on how to do this, refer to 15-3, “Use of the Previous Command”.
COC PROGRAM.MIN,FD0:S01.MIN

(g) Using the cursor keys, move the edit pointer “g/' to the character to be changed, “1”.

i

(h) Key in "2
CO PROGRAM.MIN,FDO:S02MIN 3

{iy The command is now completed; press the WRITE key to execute it.

The created command, “CO PROGRAM.MIN,FD0Q:S02.MIN” will be given to the NC and file
“PROGRAM.MIN” will be copied to the floppy disk under the file name “S02.MIN”,
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15-1-3. Command Execution

(1) To Execute a Command

To execute the command that is currently displayed in lines 4 to 7 of the command creation screen,
press the WRITE key. The screen will revert to its original condition and the command wiil be

executed.

The created command will be saved as the “command history”.

To Abort Execution of a Command

To abort execution of the command currently displayed in lines 4 to 7 of the command creation

screen, press function key [F7] (CANCEL). The screen will revert to its original condition and the
command will not be executed.

The created command will not be saved as the “command history”.

Command creation screen

( T — 7

SVERWRI TE

0P
<0 PROGAE WM, 001 |

INDEX DISPLAY PROCEDURE
[F2} —> Wi:=um
[F3] —> PRI 4N

DEFAULT DEVICE NAE = W1
DEFALT FILE NAME = * WM

TO DISPLAY OTHER INDEXES, AFTER PRESSING {F1],
INAUT THE [EVICE NAME AND FILE NAME, THEN PAESS [WRITE] KEY.

YRR,

Command is axecuted

Command is not execited

Original screen

{ TR

T —)

200 PROGRAN. WIN, FOO:

\_ B0 P vmmlova I ;P::n'r 4

(@ T 2
(oo Lo Tl | T Tl

Fig. 2-3 Command Creation Screen



4203-E P-283
SECTION 2 PROGRAM OPERATION

15-1-4. Operation Transition

Use the file processing function keys (copy, delete, etc.) —

AUTO Operation
Program Operation

J
@ INDEX ................ Displays “I1SQ" at the console ine.
Following the ISC character string, enter the
device name then press the WRITE key.
Commsacnrcé;reanon MD1: INDEX .......... Displays MD1: Directories.
FDO: INDEX .......... Displays FDO: Diractoiss.
COMMAND HISTORY .. Displays the command log.
@ OVERWR/INSERT ..... Switches the command editing mode. ]
CHAR DELETE ... Deletes the character incicated by the edit pointer.
L [ CANCEL Cancels the created command.
L WRITE - Executes the created command.
-
When the device is OSP formatted:
RETURN .............. For device name selection only.
Directory Selection CANCEL .............. Cancels the selection.
Sereen WRITE | crovermenenees For selection of device name and file name indicated by cursor.
CAN | ..o Same as [F7] (CANCEL).
When the device is MS-DOS formatted:
RETURN ,............. For selection of device name and gurrent directory only.
CANCEL .............. Cancels the selection.
WRITE | ..ot If cursor is at the directory name, a directory change occures.
If cursor is at the file name, selection of the device name,
current directary name, or file name oceurs.
.............. Same as [F7] (CANCEL}.
CANCEL .............. Cancels the selaction.
WRITE® § . veeenennns Selects the command indicated by the cursar.
CommandHlIstory [ ™ GaN 1 covveennnns Same as [F7] {CANCEL).
Screen
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15-2. Creating and Editing Commands

15-2-1,
Lines 4 to 7

Lines 9 fo 15

Command Creation Screen

The command is created and edited here.

Characters keyed in are entered at the position of the edit pointer. When a character
is entered, the edit pointer moves to the next character space.

The'downward-pointing arrow “|” indicates the end of the command. Up to 255
characters can be entered.

The character string being entered to create a command can be modified by moving
the edit pointer with the cursor keys.

The procedure for displaying directories is shown below. To display a directory, press
one of the following function keys:

[F1] (INDEX), [F2] (MD1: INDEX), [F3] (FDO: iINDEX)
[F2] — MD1: :.MIN

If the [F2] (MD1: INDEX) key is pressed, the directory of MD1 related
files (machining
programs} with an extend name of "MIN” will be displayed.

[F3] — FDO: %x.MIN

If the [F3] (FDO: INDEX] key is pressed, the directory of the “FDO” floppy

disk
files {machining programs) with an extend name of “MIN” will be
displayed.
[l PROGRAM QPERATION TRANSFER \
OVERSTITE
Command created \ \
and edited here EDIT POINTER EDIT MCDE
INDEX DISPLAY PROCEDURE
[F2} ~> MDTI%.NIN
[F3] —> FOOI*.MIN
TO DISPLAY OTHER INDEXES,AFTER PRESSING [F1],
INPUT THE DEVICE NAME AN FILE NAME, THEN PRESS [WRITE] K=Y,
DEFAULT DEVICE NAME = MD1:
DEFAULT FILE NAME = ¥ MIN
>
IMD1: |FDO: ]comma OVERWR/ | CHAR | l
\ INDEX INDEx | aNpex |HisTory | inserT | DELETE | canceL /

Fig. 2-4 Command Creation Screen
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15-2-2. Operation of the Edit Pointer

(1

(2)

3

Moving the Edit Pointer to the Right
The edit pointer will move one space to the right every time the right cursor key is pressed.

When the edit pointer is at the right end of a line, pressing the right cursor key will cause itto move to
the left end of the next line, unless it is on the final {7th) line, in which case it will not move.

Moving the Edit Pointer to the Left
The edit pointer will move one space to the left every time the left cursor key is pressed.

When the edit pointer is at the left end of a line, pressing the [eft cursor key will cause it to move to the
right end of the next line, unless it is on the uppermost (4th) line, in which case it will not move.

Moving the Edit Pointer Downward

The edit pointer will move one line downward every time the “down” cursor key is pressed, unless it
is on the final (7th) line, in which case it will not move.

Moving the Edit Pointer Upward

The edit pointer will move one line upward every time the “up” cursor key is pressed, unless it is on
the uppermost (4th} line, in which case it will not move.

QVERWR | TE

EDIT POINTER ‘

OVERWRITE

CVERNWRI TE

€0 FDOIPROGHAH.HIN.FD] B

Fig. 2-5 Operation of Edit Pointer
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15-2-3. Editing Modes

Lines 4 to 7 of the command creation screen have two editing modes, function key [F5]
(OVERWR/INSERT).

Immediately after displaying the command creation screen, the overwrite mode will be effective.

(1

e

Overwrite Mode

The overwrite mode is used to fix the command displayed in lines 4 to 7 of the command creation
screen in order to overwrite a character or characters in the command.

In the example shown below, “1” is entered at the position of the edit pointer and the edit pointer
moves 1o the position of the next character “". Note that in this case none of the characters has
moved.

OVERWRITE MODE

OVERWR| TE

Fig. 2-6 Editing Modes (Overwrite Mode)

Insert Mode

The insert mode is used to insert additional characters into the command displayed in lines 4 to 7 of
the command creation screen.

In the example shown below, the character string to the right of the edit pointer —"AM.MIN” —moves
to the right to accommaodate the character “R” as it is inserted at the left of the edit pointer.

INSERT MODE

\EDIT POINTER

Fig. 2-7 Editing Modes (Insert Mode)
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{3) Switching between Editing Modes

To change the editing mode, press function key [F5] (OVERWR/INSERT). If the overwrite mode is
currently effective the insert mode will become effective, and if the insert mode is currently effective
the overwrite mode will become effective.

SN

/E;'Emmm TWNSFFR A m TRNNGESR j
S2Py VEREITE ] JSERT
. / - Ed. /S
L OVERWRITE MODE INSERT MODE
1KOEX QISPLAY PROCEDURE INCEX OI5PLAY PROCEDIRE
gm —> Ut R —> DN
FI —> Fde N (F1? —> DNIH
O DISPLAY OTHER INDENES, AFTER PRESSING {F1], 0 DISPLAY DTHER INDEXES, A7TER PRESSING [F1],
INPUT THE DEVICE NAKE JHD FILE NAME. THEN PRESS [WIT2) KEY. INPUT THE JEVICE NAME WD FILE NAME, THEW PRESS (WRITE] KEY,
DEFAULT DEVICE NAME = \D): DEFALAT DIVICT HAME = DI
DEFAULT FLLE HAME =  =.WIN DEFALLT FI.Z KAME = “ WIN
ms‘mr msawr na.s'e cmca. :w mex msfom‘ msER' D&El" WCEL J

| l
ﬂaﬂwg;ma- B IAnEn

Fig. 2-8 Switching between Editing Modes

15-2-4, Deleting Characters

(1) Function Key [F5] (CHAR DELETE)

Use of this key deletes a single character at the position of the edit pointer, whereupon the character
string to the right of the deleted character shifts one place to the left to close the space. The edit
pointer remains at the same position.

In the example shown below, the character “A” located by the edit pointer is deleted and the
character string “:PROGRAM.MIN" to the right of the edit pointer moves one place to the left to close
the space.

:PROGRAM. BIN |

N

EDIT POINTER

m (CHAR DELETE)

€0 PROGRAN. MIN |

Fig. 2-9 Deleting Characters {(Function Key [F5])
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(2) BS Key (Backspace Key)

Use of this key deletes a single character to the left of the edit pointer and causes the character
string that starts at the position of the edit pointer to move one piace to the left to close the space.

In the example shown below the character “A” to the left of the edit pointer is deleted and the
character string “:PROGRAM.MIN" that starts at the position of the edit pointer shifts one place to
the left.

OVERWR I TE

€O FOOAR PROGRAM. MIN |

\\

EDIT POINTER

0 PROGRAM.NIN |

Fig. 2-10 Deleting Characters (BS Key)

15-2-5. Notes on Creating and Editing Commands

(1) Maximum Command Length

The downward-pointing arrow symbol “|” signifies the end of the command and the maximum
command length of 255 characters is reached when this symbol is at the right end of the seventh .
line.

When the “insert” editing mode is effective, it is not possible {o key in a character at any position
when this imit has been reached.
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(2) Automatic Space Insertion

When a character is keyed in while the edit pointer is located to the right of the downward-pointing
arrow “|", spaces are automatically inserted up to the position where that character is keyed in.

When the BS key is pressed while the edit pointer is located to the right of the downward-pointing
arrow “|”, the edit pointer moves to the position of the downward-pcinting arrow.

QVERWR | TE
CO FDO:IPROGRAM. MIN, }

™ EDIT POINTER

@

COPY OVERKRITE
CO FDO:PROGRAM. MIN,

CO FDOIPROGRAM.MIN,

QVERWRITE

Fig. 2-11 Automatic Space Insertion
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15-3. Use of the Command History

The last 5 commands which have been used are stored as the “command log”. Previously created
commands can therefore by used again by selecting them from the command log. They can also be
revised before they are used.

(1) Atthe command creation screen, press function key [F4] (COMMAND HISTORY) to switch to
the command history screen.

(@) Use the cursor control keys to move the cursor to the desired command.

(8) Press the WRITE key.

The system will return to the Command Selection screen, and the selected command will be read
into lines 4 10 7. To execute the command as it is, press the WRITE key.

If reading to the command selection screen is not required, press the [F7] (CANCEL)} key at the
command history screen. The system will return to the command selection screen without reading
the selected command.

7= S TE

53 | T0 FIC: TP WIN, FRoGRa, MK

“\EDIT POINTER “\EDIT POINTER
INDEX DISPLAY PROCEDURE INDEX D1SPLAY PROCEDURE
{R] —> Wi, W (R} = > wir.wA
{F] —> FDO. WIN (F3] =~> FQ:* WIN
TO CISPLAY OTHER INDEXES, AFTER FRESSING [F1]. T0 OISFLAY GTHER INDEXES,AFTER SRESSING [F1],
INPUT SHE DEVICE NAME AMD FILE MAME, THEN PRESS (WRITE] KEY, INT TWE DEVICE MANE AND FILT MAME, THEMW PRESS [WRITZ) XEY,
CEFMILT DEVICE HAE = WDY: DEFMILT DEVICE MAME = WDI1:
DEFAILT FILE NAME = ".MiN DEFALLT FILZ HANE = =.WIN

OVR/ | O wi: 0 | CoMAKD |OvERIRY | CHAR
\lm mnex noec msmnv!:nsar{om CANCEL \IWT m:exl |ma:'msrawlmsarr|uemalwcﬁ.l /

|
HE%E{ ol F1)ee) “

/mﬂ o TRANGFER 7\ ( (PROcA eer Ioh TRARFER l\\

lgg? . YRR ] e _ QAR ]

COMUMANC 1§ STORY
0 FO0: TEWP. W1, PROGRA (I F ‘\
PROGAA. SUB: A

7S NOI:PROGRAIL 1Y, 50001, 4D
0 PR 1120 DIMEI £ T, ot 207 psmessage, o CURSOR
P07 W1 TEST. NINC |

C0 FOOSPROCRAM N, FO1:

o FONEIE 0,01 WFILEDD] 310 1603 IR N
ILE! DJH’FIEWJ 2137 CRAESSAGE. TXT
PROT_ MDY TEST. WIN:C CURSOR i

Fig. 2-12 Use of the Command History
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15-4. Selecting Files From Directories (OSP Format)
15-4-1. Procedure for Selecting Files from Directories
(1) Atthe Command Creation screen, press one of the foliowing function keys:
[F1] (INDEX), [F2] (MD1: INDEX), [F3] (FDO:INDEX)

If function key [F1] (INDEX) is pressed, “ISO” will be displayed at the console line. Following the
“ISO” character string, enter the desired device name and file name, then press the WRITE key.

(2) Atthe directory selection screen, use the cursor keys to locate the cursor at the file name of the
file to be selected.

(3) Pressthe WRITE key.

The display will return to the command creation screen and the device name and file name selected
with the cursor are entered at the position of the edit pointer.

Command creation screen Command creation screen
e L N — —— N
ol (= [l QVERWRT
I:Ol lm MG IPO1. MIN :
™£DIT FOINTER ! ECIT POINTER
JHOEX DISPLAY AROCEDNRE NDEX D) SPLAY PROCEDURE
[F2] «> 1% N [F2) ~> Woli=din
(FA] => FOOI% Wi [F3] —> FOOI= MM
TO DISPLAT DTHER INDEXES, AFTER PRESSING {F1]., To QISPLAY OTHER INCEXES,ATTER PRESSING TFIl,
INPUT THE 0EVICE RAME AN FILE NAME, THEN PRESS [WAITE] KEY, INPUT THE DEVICE MAME AND FILE MAME, TWEN PRESS [WRIITE} KEY.
OEFALT DEVICE NAKE = 1DV DEFAILY DEVICE NAME = WD1:
CEFMAT FILE RHEE = *.MIH DEFMAT FILE WAWE =  “.WIN
>
\\IME moexi malmsrom msm'rlaa.srtcmm J \ zml O ex mtnxm||w|uwﬁlwm‘ /
() )les me os e e e @
{n
Directory selection screen
e ——— w
[y . ONTRWIT
[} |
}Lugg;ﬁsig,eﬁcnw PG 1
o CURSGR |
POCZ MIN l
PO WIH
POOE.MIN
FXE.UIN
POICMIN
POIZ.NIN
POMLNIN !
POIG. WA
POY. N I
2
T T T T Tealeml )

Fig. 2-13 Selecting a File from Directory
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15-4-2. Directory Selection Screen
If the selected device is OSP format, the directory selection screen will take the form shown below,

For its appearance when the selected device is MS-DOS format, refer to 15-5, "Selecting Files From
Directories (MS-DOS Format)”.

Lines4to7 : The command being created is displayed here.

The selected file name is entered at the position of the edit pointer. The edit pointer
cannot be moved by pressing the cursor keys.

Line 9@ :  The device name for the displayed directory is displayed here.
Lines 121020 : The directory is displayed here.
Move the cursor to the file name to be selected by using the cursor keys.
If no file name is displayed, it means that the selected device does not contain files.

Upte 18 file names are displayed on each screen. If there are more than 18 registered
files in a directory, the page up/down keys can be used to display other pages.

(T — —
oet OVERWR/TE
The command being c
created is displayed EDIT POINTER
here.
INDEX SELECT IO
i — [FoO:
T'he devnqe name of CURSOR
directory is
displayed here. BoGT HIN -
POO3. MIN POO4. MIN
PO, MIN POOS. MIN
The directory is POOT. MIN POOB.MIN
dis iaI ed h:eyre PO0S. MIN FOT0.MIN
niay ' POTLMIN POI2. MIN
POT3. Mi POTS. MIN
P15, MIN POTE. MIN
POIZ.MIN POTB. MIN

\_ [ | I I i RERJRNTCANCEL ‘ j

Fig. 2-14 Directory Selection Screen
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15-4-3. Cursor and Page Operations

M

3)

(4)

(5)

Moving the Cursor to the Right

Each time the “right” cursor key is pressed, the cursor moves to the file name which is adjacent and
to the right, or below and to the left, with respect to the current cursor position. Ifthe cursor is located
at the final file name in the directory, it moves to the first file name in the directory.

Moving the Cursar to the Left

Each time the “left” cursor key is pressed, the cursor moves to the file name which is adjacent and to
the left, or above and to the right, with respect to the current cursor position. If the cursor is located
at the first file name in the directory, it moves to the final file name in the directory.

Moving the Cursor Downward

Each time the “down” cursor key is pressed, the cursor moves to the file name directly below the
current position. If the cursor is located at the final file name in the directory, it moves to the first file
name in the directory.

Moving the Cursor Upward

Each time the “up” cursor key is pressed, the cursor moves to the file name directly above the
current position. If the cursor is located at the first file name in the directory, it moves ta the final file
name in the directory.

Changing Pages

Up to 18 file names cam be displayed on the directory selection screen. If there are more than 18
files registered in the directory, other pages can be displayed by pressing the page up/down keys.

T — T\ (G T w
o — e QT
<0 PrOGRA KNI €0 PROGRAL BT
THDEX, ] PAG__ 1] TNDEX_SELECTION PAGE 7}
Fo: CURSOR Foc: CURSOR "

POQZMIN ] P22, WIN ]
POC3.WIN P4 MIN PC23.MIN PC2a. MIN
POOS. N P06 MIN POZ5.MIK PO26. AN \
POC7. WIN 038 UIN P27 NN 008, WIN
7000 1Y 2010 UIN PCZ3.MIN |
FOTLN P12 MIN |
AO1L N P12, BIN |
POI5. WM POIE.WIN 1
PGYY. NN POTE. WK i
> >

] I

)] G

Fig. 2-15 Cursor and Page Operations
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15-4-4. Function Key [F6] (RETURN), [F7] (CANCEL) and Cancel Key

When function key [F&] (RETURN) key is pressed, the command creation screen is displayed and the

device name only is entered at the position of the edit pointer. The file name that was at the cursor position
is not entered.

When function key [F7] (CANCEL) or the Cancel key is pressed, the command creation screen is
displayed and neither the device name nor the file name at the cursor position are entered on it.

Directory selection screen Command creation screen
(G (cooman oPmafion ANGEER_ J\ (POt CPERTION DUEFER )
e ey e ) & P T DR

\EDlT POINTER

INDEX DISPLAY PROGEDURE
{F2] => wiivun
[F3) => FDOi=.MIN

PAGE

POC2 MK T0 BISPLAY OTAER INCEXES, NFTER PAESSING [FIL.
‘ e INUT THE DEVICE MAME AND FILE WA, THEN PRESS DWAITE] REY.
; s CURSOR DEFMILT DEVICE HAME = M1
i . FOI0.IN P DEFAULT FILE NAME =  =.uIN
011, 41N
013,418 POIEMIN
POt5.uin POTS WIN
POTZ. MIN PINA.MIN
>
e | ence. | l | s { oy
wi: F20: i ouR { E
| | T L N moex | imoex ] Ciwoee resrorr | sy | peee | canery J

£

| |
g}OH

IKEX DISPLAY PAOCEDURE

[F2] —> WO+ Wik

[F1] => FO*um

TO DISPLAY OTHER INDENES. AFTER PRESSING {F1].

INPYT THE CEVITE NAUE AND FILE MAWE. THEN PRESS (WRITE] KZY.
DEFMULT DEVICE NAJE — WDI:

DEFAULT FILE NAME =  *.WIN

5]

>
[u:n: {er imumniwem[w
woex | mbex | o | wistorr | e | oeLeTe

wa |/

(oriocran cPeRaTION TRANGEER, \
[T SVERIR IS
€0 OGN MIH, RO POTZ. NINY

EDIT POINTER

HDEX DISPLAY PROCFERRE

[F2] = > WM

(F3] —> F0r=.uiN

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F11,

INPUT THE DEVICE NAME ANO FILE NAME, THEN PRESS TMRITE] KEY.
DEFMAT DEVICE NME = w010

DEFMILY FILE NAME = = WiN

)

\
\ L vone | i) i e 1o T |

Fig. 2-16 Function Key {F6] (RETURN) and Cancel Key
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15-4-5. Effects of the Editing Modes

{t) Overwrite Mode

in the overwrite mode, the positions of characters in the character string are fixed and the file name

selected from the directory is written over the part of the character string that starts at the position of
the edit pointer.

{2) Insert Mode

In the insert mode, the part of the character string that starts at the position of the edit cursor shifts to
the right as the file name selected from the directory is inserted to the left of the edit pointer.

If the command length is caused to exceed 255 characters by adding the file name, the 256th and
subsequent characters are deleted.

Directory selection screen Command creation screen
(G EFEA CPERATION TRANSFE 7\ (G [Cr T RS 7
T S R o e |
“eoit soNTER OVERWRITE MODE \eorT PoINTER ]

1M DISPLAY PROCEDUFE

(F2) = > w1 MN

(F3] —> RQ.MN

TO OISPLAY OTHER INCEXES, AFTER PRESSING [F1],

INPUT THE DEVIGE NAME AHD FILE KAME,THEN PRESS [WRITE] KEY.
CEFAULT DEVICE WAME = WDII

TEFAILT FiLE NAE =  *MIN

PO NIN
POYS. NN
POIS. WIN

N
o T [ [ i Im‘ml s bm Tq&x|?&x!ﬂ\smllm!¥wﬁlmLE S
Directory selection screen Command creation sereen
mi I | S|
[+ [TH8 Vs 0 P2 MIN WNi
"NEDIT POINTER INSERT MODZ DT POINTER
= PhE 1 FHDEX [ SPLAY PROCEDURE
[F2) —> DI uIN
(F3] —> FDO,MIN
OO MIN %0 DISPLAY OTHER IROEXES, AFTER PRESSING [F1).
PCO4. NIN INPUT THE DEYICE WASE AMD FILE NAME.THEN PRESS [WRITE] KEY.
%::: CURSOR DEFAULT DEVICE NANE = IDI:
POIO.'III / DEFAULT FILE NAUE = * WIN
POLA N
POTE. WIN
POE. BIN
N >
L T T T Tewmom !\ ] | e i e fon T T

D —

Fig. 2-17 Effects of the Editing Modes
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15-4-6. Directory Display Method

{1) To Display NC Mernory “MD1;” Directory
Press function key [F2] (MD1: INDEX).

The input examples given below show how to designate which file directory is to be displayed.

[F2] — MD1: .MIN

When function key [F2] (MD1: INDEX) is pressed, the directory (in NC memory) for MD1: related
files with extend names of “MIN” (work programs) will be displayed.

[F2] - MD1: .SDF

When function key [F2] (MD1: INDEX) is pressed, the directory {in NC memory) for MD1: related
files with extend names of “SDF” (schedule programs) will be displayed.

[F2] — MD1: k.

When function key [F2] (MD1: INDEX) is pressed, the directory {in NG memory) for all MD1:
related files will be displayed.

{2) To Display Floppy Disk “FD0:" Directory
Press function key [F3] (FDO: INDEX).

The input examples given below show how to designate which file directory is to be displayed.

[F3] — FDO: 3.MIN

When function key [F3] (FDO: INDEX} is pressed, the directory (in floppy disk) for FDO: retated files
with extend names of “MIN” {work programs) will be displayed.

fF3] —FDO: =<.SDF

When function key [F3] (FDO: INDEX) is pressed, the directory (in floppy disk) for FDO: related files
with extend names of “SDF” (schedule pregrams) will be displayed.

[F3] — FDO: .3k

When function key [F3] (FDO: INDEX) is pressed, the directory (in floppy disk} for all FDO: related
files will be displayed.

(3) To Display Other Directories

When function key [F1] (INDEX} is pressed, “ISO” will be dispiayed at the console line. Following
the “ISO" character string, enter the desired device name and file name, then press the WRITE]
key. The following examples apply when an OSP formatted floppy disk is being used.

>1SO MD1: [WRITE]
The directory for the default file narme at the MD1: device will be displayed.

The defauit file name is indicated at the directory display procedure.

>ISOC FDO: [WRITE]
The directory corresponding to device “FDO0:” is displayed.
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>ISO  FDsxk: [WRITE]

The message “ERROR IN SPECIFIED DEVICE NAME.” is displayed on the console line and the
directory selection screen is displayed.

opn

It is not allowed to use wild card “x”" or “?” when specifying a device name.

>ISO  FDO:k.x [WRITE]

The directory of all files in floppy “FDO:” is displayed.

The same happens if any of the following are specified as the file name: “x”, “x.”, “.%”, “. 7,

>ISO  FDO:x.MIN WRITE]

The directory of all files in floppy “FDO:” with the extension name “MIN” is displayed.

>I1SO FDO0:?7??.MIN [WRITE]

The directory of all files in floppy “FDO:” whose main file name consists of three or fewer
alphanumeric characters and whose extension name is “MIN” is digplayed.

>ISO FDO:ABC.k [WRITE]

The directory of all files in floppy “FDO:” whose main file name is “ABC” is displayed.

The same would happen if the specified file name were “"ABC” or “ABC.",

>I1SC  FDQ:ABC.7? [WRITE]

The directory of all files in floppy “FD0:” whose main file name is “ABC” and whose extension name
consists of no more than two alphanumeric characters is displayed.

>ISO FDO:MS:x.TXT [WRITE]

The directory of all files in floppy “FDO:” whose main file name starts with “MS” and whose
extension name is “TXT" is displayed.

>ISO FDO:MS??.TXT WRITE]

The directory of all files in floppy “FD0:” whose main file name starts with “MS” and comprises a
total of no more than 4 alphanumeric characters, and whose extension name is “TXT" is displayed.

>ISO FDO:ABC.MIN [WRITE]

The file “ABC.MIN" in floppy “FDO:" is displayed (assuming this file exists in the device).

>ISO  FD0:123.5 [WRITE]

>ISO FDO:ABCDEFG123456789.% [WRITE]

The message “ERROR IN SPECIFIED FILE NAME.” is displayed.

In the OSP format, main file names must start with a letter of the alphabet and consist of a total of
no more than 16 alphanumeric characters.

>ISO FDO0:x.123 [WRITE]

>lSO FDO:::.ABCD [WRITE]

The message “ERROR IN SPECIFIED FILE NAME.” is displayed.

In the OSP format, extension names must start with a letter of the alphabet and consist of a total of
no more than three alphanumeric characters.
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>80 FDOAABCWk.k [WRITE]

If a path name is specified although the device to be selected is OSP format, the message “PATH
NAME CANNOT BE SPECIFIED IN THIS DEVICE.” will be displayed on the console line.
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15-5. Selecting Files From Directories (MS-DOS Format)

When working with the MS-DOS format — for example in the machining management mode and MS-DOS
file convert — it is possible to display the directories of MS-DOS format floppy disks.

15-5-1. Procedure for Selecting Files from Directories
(1) Atthe Command Creation screen, press one of the following function keys:
{F1] (INDEX), [F2] (MD1: INDEX]}, [F3] (FDQ:INDEX)

If function key [F1] (INDEX) is pressed, “ISO” will be displayed at the console line. Following the
“ISO” character string, enter the desired device name, path name, and file name, then press the
WRITE key.

(2) Atthe directory selection screen, use the cursor keys to locate the cursor at the file name of the
file to be selected.

(3) Pressthe WRITE key.

The display will return to the command creation screen and the device name, current directory
name, and file name selected with the cursor, are entered on it at the position of the edit pointer.

Command creation screen Command creation screen
/lﬂmmmum_ NS-DOS CONVERTT i\ { [ERomi oPERATION MS-00S CONVERT I\‘
v g —OVEIRITE : OYERWR| TE
W m:mo'@: ASC. DIRNPOTL.WIN
\EDIT POINTER \EDIT POINTER
ENDEX DISPLAY PROCEDURE INDEX D!SPLAY PROCEDURE
[F2] —> Wonie+ [F2] —> wu*.*
{(F3] —~> OO~ [F3] —> ma:e.*
TO DISPLAY OTHER NOEXES, AFTER PRESSING (F1], TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1].
IHAUT THE DEYICE NANE AMD FILE NAME, THEW PRESS [WRITED XEY. IHPUT THE DEYICE NAWE ND FILE NAME, THEN PRESS [WRITE] XEY.
DEFAULT DEVICE NAME = DEFNJLT DEVICE NAME =
DEFAULT FILE NAME = =% DEFMALT FILE NAE = =%
| o, | oz, | foms Jouwe | L | | e |y
\_ o x| woex Vwistory | insert | peiETe | canen / INDEX lwex mnex HISTORY

(1)

m[Fz%J[N}[Fs]LH}[FSJ (3)

Directory selection screen

/ ]\
lgTF_mmaL-m _OVERWRITE ]
\ DEVICE FORMAT

EDIT POINTER

(2) TNOEX._SELECTIOoN T FRE 1
FOB:NABC. DIR™,
PAFENT DIFECTORY
ADO1_ DR, A2 DIRN,
ADD3. DIRN. 004, DIR,
ADDS. DIR™, POOL. M1
POC2. I POCA. MIX.

oty TEM CURSOR
FoTo.
PO1Z. MIN

I T T 1 lewmlae!l

Fig. 2-18 Procedure for Selecting Files from Directories
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15-5-2. Directory Selection Screen (for MS-DOS Format Devices)

Lines4to 7

Line 8
Line 9

Line 11

Lines 1210 20:

The command being created is displayed here.

The selected file name is entered at the position of the edit pointer. The edit pointer
cannot be moved by pressing the cursor keys.

If the device is MS-DOS format, “MS-DOS" is displayed here.

The device name for the displayed directory, and the current directory name, are
displayed here.

Normally, “PARENT DIRECTORY" is displayed here.

To change the directory to the parent directory, locate the cursor at “PARENT
DIRECTORY” and press the [WRITE] key.

The directory is displayed here.

File names and directory names are displayed (*\” is appended at the end of directory
names).

If no file name is displayed, it means that the selected device does not contain files.

When the cursor is located at a file name and the WRITE key pressed, the selected
file name is entered at the position of the edit pointer.

When the cursor is located at a directory name and the WRITE key pressed, the
directory changes to the selected directory.

WDGFJAM OPERAT QN W5-DOS CONVERT 1

M5-DOS CONVERTER [COPY OVERKRITE

The Command being
created is displayed N DEVICE FORMAT
here. EDIT POINTER /

W5-D0S

The device name of —»
the directory and
the cl.jrrent directory ADD2. DIRN
are displayed here. AODADIRN
CURSOR POOL.MIN
. . POO2. MIN POO3.MIN
The directory is POO4. MIN POOS.MIN
displayed here. POOG. MIN POO7.MIN
POOB. MIN PRO9.MIN
PO10. MIN POIT.MIN
PO1Z. WIN POIZ.MIN

T T T T T loml

Fig. 2-19 Directory Selection Screen (for MS-DOS Format Devices)
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15-5-3. Changing the Directory

The directory can be changed by locating the cursor at the required directory name and pressing the
WRITE key.

If the cursor is located at “PARENT DIRECTORY” and the WRITE key pressed, the directory changes to
the parent directory.

00PY ERRIE . ]

@
CURRENT DIRECTORY

/ L] [y PAGE 1
ABC, DERN XD01.DIRN

Sna CURSOR
>
é ] %
r [FRocRAr cPERATION _35-D0S OWVERT I\ (Mm MS-005 QOMVERT ‘l\
[g:iqs_mﬂm S0FY __OERRITE ] l&:gzsmrm Q0P OEARITE ]
CURRENT DIRECTORY CURRENT DIRECTORY
/_ -%x\ﬂw_lm 5005 PAGE 1 /_ [ PGE _F
PARENT CIRECTORY
X001.DIRN . \ ﬁ.g:g§
FORCIAN N ﬁ:g::\\\ CURSOR #o1 i
CURSOR POOZ, MIN POC3. NI
POD4, MIN POCS. MIN
POOE, MIN PODT_MIN
PODB. § 1IN POCS. MIN
PO0. MIN FCILMIN
POIZ.HIN POI3.MIN

Fig. 2-20 Changing the Directory



4203-E P-302
SECTION 2 PROGRAM OPERATION

15-5-4. Function Key [F6] (RETURN), [F7] (CANCEL}) and Cancel Key

When function key [F6] (RETURN) is pressed, the command creation screen is displayed and the device

and current directory names are entered at the position of the edit pointer. The file name that was at the
cursor position is not entered.

When function key [F7] (CANCEL} or the Cancel key is pressed, the command creation screen is
displayed and the device name, current directory name and the file name at the cursor position are not

entered on it.

Directory sedection screen

Command creation screen

( o o —\ (G w
T0 PROGRAN. WIN. — 00 FROGRAN. TN, e :
\EDIT POINTER \EDIT POINTER
1 TN, [ BAGE 1
; = INDEX DESPLAY PROCEDURE
ﬁm\;ﬁ%_ . [F2] —> ==
PARENT DIRECTORY [F3] ~> rple.»
A001.DIRN AD0Z.BIRN, TO DISPLAY OTHER INGEXES,AFTER PRESSING [F13,
AOC.DHAN A4 DIRN, TNPUT THE DEVICE MAME AMD FILE NAME, THEN PRESS [WRITE] KEY.
ﬁﬂ:i\ FLCLUIN CEFAULT DEVICE NAME =
o0 T \ DEFALLT FILE NAE = #,°
PO CURSOR
N »
\_ I | |m]uvuLl N e ﬁhivmlﬂlmllml%im[ S

( 7\

3 mm.mﬁ:\m.um\
\EDIT POINTER

INCEX, DISPLAY PROCETRNE
(F2} ~> e
[F2} —> roo:s.=
TO DISPLAY GTHER INDEXES. AFTER FRESSING [FL).
INFUT THE DEVICS KAE MO FILE MAME. THEN PRESS [WAITE] KeY,
DEFMRT DEVICE NAME =
DEFRALT FILE MAE =  =,*

L.m | e | T i oy [0 [ e |

(W—EM

E3 mm.lm.m;:\rac.um\m.mul
\EDIT PQINTER

IHOEX DISPLAY PROCEDUE

[F2] —> D1ie»

[F3] —> Rodis»

T DNSPLAY OTHER INDEXES, AFTER PRESSING [F1].

INPUT THE DEVICE NANE AND FILE NAME THEW PRESS [WRITE] KEY.
DEFAAT DEVICE RAE =

DEFAULT FILE NME = =.»

e [ 7 e o Ton T T

Fig. 2-21 Function Key [F6] (RETURN) and Cancel Key
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15-5-5. Directory Display Method

1

(3)

To Display Floppy Disk “FDO:” Directory
Press [F3] function key (FDO: INDEX).

The input examples given below show how to designate which file directory is to be displayed.

When function key [F1] (INDEX) is pressed, “ISO” will be displayed at the console line.

Following the “ISO” character string, enter the desired device name, path name, and file name, then
press the [WRITE] key. The following examples apply when an MS-DOS formatted floppy disk is
being used.

>ISO FDO: (WRITE]

The directory for the default path name and file name at the FDOQ: device will be displayed.
The default file name is indicated at the directory display procedure.

The default path name used at the MS-DOS file convert function is route directory “\". The default
path name used at the MacMan mode can be designated as desired at the environment setting
operation.

When a path name is entered before pressing the WRITE key:

>[SO  FDOMNABC [WRITE] (Absolute path designation)

The directory for the FDO: device, “\ABC\” path name, and default file name will be displayed.

If the path “ABC\” does not exist in the device, the message “SPECIFIED PATH DOESN'T
EXIST.” is displayed on the console line.

>ISO FDO:ABC\ [WRITE] (Relative path designation)

A path name which doesn’t begin with *\" is interpreted as a relative path from the default path
name.

>ISO  FDO:\k.x\ [WRITE]

The message “ERROR IN SPECIFIED PATH NAME.” is disptayed on the consocle line.

R

The wild cards “x" and “?” cannot be used in any of the directory names that make up a path name.

>I1SO FDO:\ABGC.1234\ [WRITE]

>ISO  FDO0:\1234567892.ABC\ [WRITE]

The message “ERROR IN SPECIFIED PATH NAME.” is displayed on the console line.

The following restrictions apply to the directory names that make up path names: the main
directory name must comprise no more than eight alphanureric characters and the extension
must comprise no more than three alphanumeric characters.

>ISO FDO:\ABC\123456789.ABC

>ISO FDONABCVABC.1234

The message “ERROR IN SPECIFIED FILE NAME.” is displayed on the console line.

If a path name is specified, the format is taken to be MS-DOS and therefore the main file name
must consist of no more than eight alphanumeric characters and the extension name must consist
of no more than three alphanumeric characters.
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SECTION3 DATA INPUT/OUTPUT OPERATION

1. NC Program Input/Output Function Using MS-DOS Format Floppy
Disk

The MS-DOS format I/O function enables input and output of NC part programs using MS-DOS format
3.5-inch floppy disks.

(1) Program input and output using this function is possible with the following MS-DOS formats:

- 3.5-inch 2DD floppy disks (640 KB/720 KB)
3.5-inch 2HD floppy disks (1.20 MB)
3.5-inch 2HD floppy disks (1.23 MB)
3.5-inch 2HD floppy disks (1.44 MB)

[Supplernent] 1. *MS-DOS’ is a trademark of the Microsoft Corporation.

2. Evenifa3.5-inch floppy disk can be read and written to at an MS-DOS-compatible
personal computer, it may not be possible to read and write to the disk using this
function if its format is not a regular one conforming to published MS-DOS
literature.

1-1.  Operation Overview

The MS-DOS format I/O function indicates the operation (1) and (2) in the illusiration given below,

(1)
Memory (MD1} Sl:g'-(tnch floppy

@

Fig. 3-1 Operation Overview

(1) inthe program operation mode, part programs and other NC data stored in the NC memery are
copied to a floppy disk using the copy command.

{2) In the program operation mode, part programs and cther NC data saved in the floppy disk are
copied to the NG memory using the copy command.
1-2.  Specifying MS-DOS File Names
MS-DOS file names are specified in the way shown below.
FDO: \PATH1\PATH2\ABC.MIN

AN AN

Device name Directory  File name

Path name

[Supplement] 1. The reverse slash “V" is used as the delimiter between directory names (the “V
following the device name can be omitted).

2. itis not normally necessary to specify & device name when handling NC files but it
is essential to specify one for MS-DOS files.
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[Supplement] 3. The iotal length of the sequence “device name:path-name\file name” must not
exceed 64 characters.

4. The length of the path-name must not exceed 47 characters.

5. Thefile name consists of a main file name (with a maximum length of 8 characters)
and an extension name {with a maximum length of 3 characters), and a period “.” is
used as a delimiter between the main file name and extension. The file name must
begin with a letter of the alphabet and the characters that follow it can only be
numerals, letters of the alphabet, “.” or *-",

1-3. Command List

The list of commands used for the MS-DOS format 1/O function are given below.

ltem Command Function Outline

Directory DIR Displays an MS-DQS format directory.

Copying* COPY Copies files from MS-DOS format to QSP format and vice versa.

Renaming* RENAME Used to change specified file names in the MS-DOS format.

Deletion* DELETE Used to delete specitied fifes in the MS-DOS format.

Remaining FREE Indicates the remaining memory capacity in the MS-DOS format.

capacity

Fite protection* | PROTECT | Prohibits updating the information of specified files in the MS-
DOS format.

Program im- IN Program Input Work program files are input from the MS-DOS

put* formatted floppy disk to the memory disk while deleting any “%”
codes.

Program out- ouT Work program files are output from the memery disk to an MS-

put* DOS formatted floppy disk. If option “E” is selected, only the “%”
record will be added at the beginning and end of the output files.

MS-DOS Quit QuUIT Used to quit MS-DOS.

The commands indicated by an asterisk (*) are executed on the directory-selection-based file operation
screen. The following explanation gives basic information on using these commands. In addition to the
basic information given below, there are various functions including the function to display the registered
part program files in batch. For details of the functions, refer to Section 2, 15. “Directory-selection-based
File Operation Function®.

Operation for the commands is described below.

Since all of these commands are executable in the MS-DOS mode, the procedure to set the MS-DOS
maode is explained first. Description of the individual commands is given assuming that the MS-DOS has
been set.

Procedure used to set the MS-DOS operation mode:

(1) Press the EDIT AUX mode selection key to select the PROG OPERATION

mode. @

EDIT AUX
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(2) Press the function key [F8] (EXTEND) twice.

MULTI
DATE DIR PIP EDIT | PIP LIST |[CONDENS | TEXTEND]

[sz (F3)(Fa)(r5)(F6)(F7)(F8)

Press [F8] (EXTEND) twme/

The function names on the screen will change to those given in item (3) below.

\ Press [F2] (MS-DOS).
is displayed.

MSDS

(3) Preps the function key [F2] (MS-DOS).
>
PROTECT] MS—DOS! [ DNC-B ‘ ‘ ‘ | [EXTEND]
O ) () () () (ke ) (F7) (P8

The function names on the screen will change as indicated to the right.

FILE FILE | MS-DOS
L COPY HENAME ‘ DELETE | FREE yPROTECT) QuIT l [EXTEND]
@[FZJ(%]@(F@(FG)@@

Press function [F8] (EXTEND).

The function names on the screen will change as indicated to the roght

=£X

NSDS

>EX

>

PROGRAM| PROGRAM 1 ' , MS-DOS

INPUT | OUTPUT QUIT | [EXTEND]

HEEGHE®®E®

The commands are explained below.
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1-4.  DIR (directory)

This function is used to display a list of the files and directories saved in an MS-DOS format floppy disk
(FDQ:).

The operating procedure is indicated below.
(1) Press function key [F1] (DIR).

“DI" is displayed on the command line.

DIR ’ CoPY \REMAME\DELEI’E’ FREE ]PHOTECT1 ouIT l

(Fr)(r2)(r3)(Fa)(r5)(r8)(F7)(F8)

Press [F1] (DIR).

‘DI’ is displayed.

(2} Enter the device name foliowing “>DI” for the device which stores the files.

Example 1: The following command displays all the directory names and file names in the
MS-DOS format floppy disk designated as device “FDO:".

>DI FDO:

Example 2: The following command dispiays all the directory names and file names in the-
directory “PATH” of the disk designated as device “FD0:".

>DI FDO:PATH (or alternatively, >DI FDQ:\PATH)

Example 3: The following command displays all the directory names and file names under the
directory “PATH1" which is under the directory "PATH” of the disk designated as
device “FDO0:.".

>DI FDQ:PATH\PATHA

Example 4: The following command format displays all the directory names and file names that
start with the character string “F0” in the directory “PATH” of the disk designated as
device “FDO;".

>DI FDO:PATH\FO%

(3) Press the WRITE key.
)

WRITE
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ISuppiement] 1. The use of the wild cards “x” and “?” is only valid for files; an error will occur if either
of these symbols is used with a device name or directory name (path name).

2. A maximum of 12 file names and directory names can be displayed on each
screen.

If it is not possible to display all the directory and file names on a single screen, the
symbol “=" (the command prompt) will not be displayed on the command line and
the cursor display will remain unchanged. In this condition:

(@) Pressing the BS key will scroll the screen forward one page.

{b) Pressing the WRITE key will scroll the display continuously in page units
until the end of the directory is reached (press BS to stop scrolling part way
through).

{¢) Pressing the CAN key will terminate execution of the command and leave
the currenily displayed page.

3. “<DIR>" displayed in the sector column indicates that the entry is a directory.

4, If a file name includes a character other than those indicated below, such a
character is replaced with “?” 1o be displayed.

Spaces ,”!#$ /D !!(!)l*l 1 ,,/0t09,,,,<—>‘?@A‘tOZ[¥], y 7 0
z{|}L-

5. The following options can be specified after the file name. They must be preceded
by a semicolon “;”

;P (file protected state is displayed following the date)

00 :  Not protected
o1 File protected

1-5. COPY (copying)
This function copies files from the MS-DOS format to the OSP format and vice versa.

The operating procedure is indicated below.

(1) Press function key [F2] (COPY).

=MSDS

DIR I CoPY ‘RENAMEIDELETE’ FREE ‘PHOTECT‘ QUIT ‘

(FJ () (73 (Fa) (s (e ) (F7) (78

\Press [F2] (COPY).
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The screen changes to the directory-selection-based file operation screen and the following is
displayed on the screen.

MS-DOS CONVERTER: COPY
CO¥

{ [ PROGRAM OPERATION MS-DOS CONVERT
[ 97/07/15 14:10:00

MS-DOS_CONVERTER: COPY OVERWRI TE
Cofi]

INDEX DISPLAY PROCEDURE

[F2] — Mp1:*. *

{F3] — FDO:*.*

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE MAME =

DEFAULT FILE NAME = * %

>
W1: | FDO: | COMMAND | OVERNR/ | CHAR.
\INDEX INDEX | INDEX |HISTORY | INSERT | DELETE | CANCEL /

) ) () (P () (Fe) (77 (P8

{2) Enter the device name, path name, and file name of the program to be copied.

{(a) Use the following command format when copying from MS-DOS format to OSP format:
>CO <device name>:<path name + file name or path name> <device name>:<file name>
If & path name is specified as the copying source, all the files (excluding directories) listed in the
directory indicated by that path name will be copied.
(b} Use the following command format when copying from OSP format to MS-DOS format:
>C0 <device name>:<file name> <device name>:<path name + file name or path name>

If a path name is specified as the copying destination, the file {or files) is (are) copied into the
directory indicated by that path name.

Example 1: The following command copies A.MIN in FDO: (MS-DQOS) to MD1: (OSP) under
the file name B.MIN.
>C0O FDO:AMIN,MD1:B.MIN
Example 2: The following command copies all files in the directory “PATH” of FDO: (MS-DOS)
to MD1: (OSP).

>CO FDO:PATH\:ic, MD1:
or
>CO FDO:PATH,MD1:

Example 3: The following command copies all FDQ: (MS-DOS) files whose main file names
start with the letter C and comprise three characters or less to MD1: (OSP).

>CO FDO:C??.MIN.MD1:
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Example 4:

Example 5:

Example 6:

Example 7;

Example 8:

The following command copies MAIN files (files without their extension names)
from FDQ: (MS-DOS) to MD1: (OSP).

>CO FDO:MAIN,MD1:

When this command is used “MIN” is automatically appended as the extension name
of the destination file, so that the file name is MAIN.MIN.

The following command copies AMIN of MD1; (QSP) to FDQ: (MS-DOS) under
the name “B.MIN”.
>C0 MD1:AMIN,FDO:B.MIN

The foliowing command copies A.MIN of MD1: (OSP) to FDO (MS-DOS) under
the name “C.MIN”" under the directory “PATH”.

>C0O MD1:AMIN,FDO:PATH\C.MIN

The following command copies A.MIN of MD1: (OSP) to FDQ: (MS-DOS) under
the same file name as it had in the copying source.

>CO MD1:AMIN,FDO:

The following command copies all files whose file hames start with “A” in MD1:
(OSP) to the directory “PATH” of FDG: (MS-DOS).

>CO MD1:A%,FDO:PATH

{3) Pressthe WRITE key.

[Supplement] 1.

&

WRITE

The COPY function can only be used to copy between the OSP format and
MS-DOS format. Attempts to copy from OSP to OSP or from MS-DOS to MS-DOS
will result in an error.

This function has no default device name and it is therefore essential to specify the
device name.

If no destination file narne is specified it is made the same as the source file name.

Contigucus OSP format files cannot be overwritten. If an attemptis made to dothis
the message “file attribute unsame” is displayed.

It the specified destination file name already exists, the message “file exist
overwrite? (Y/N)” will be displayed. To overwrite the file, enter “Y”; to abort the
writing operation, enter “N”.

If the copied file name contains any characters other than those listed below, these

characters will all be replaced by question marks:

Space: !a ”l #l $; %: &s ’7 (: ): +,— -3/5 01:09, :) » <=, >y ?s @:Ato ZJ [| \s]: A!_y atOZ, [s
Is ]: -
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NOTICE | |: (1) Copying from OSP format to MS-DOS format is possible for ASCII data files but if this

operation is attempted with a binary data file the message “file aitribute unsame” is
displayed and the copying operation is terminated.

Both ASCII data files and binary data files can be copied from MS-DOS format to OSP
format, but binary data files may not be copied accurately.

(2) When copying from MS-DOS format to OSP format, if the MS-DOS file has no extension
name, “MIN” is automatically appended to the OSP file name as a default. Similarly,
when copying from OSP format to MS-DOS format, the extension name for the MS-DQOS
file will be “MIN” if no extension name is specified.

{3) The following option can be specified. |t must be preceded by a semicolon *;”.

'V Specifies use of the following request for confirmation for each of the files specified
for copying:

copy OK? (Y/N)

To copy the file, enter “Y”; to abort the copying operation, enter “N”.

1-6. RENAME (renaming)

This function is used to change the name of an MS-DOS format file. The operating procedure is indicated
below.

(1) Press function key [F3] (RENAME).

MSDS

DIR ’ COPY ‘RENALE\DELETE‘ FREE ‘PROTECT' uIT ’

O EEIEE)E)E)F)

\ Press [F3] (RENAME).
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The screen changes to the directory-selection-based file operation screen and the following is

displayed on the screen.
MS-DOS CONVERTER: RENAME

R
m PROGRAM OPERATION MS-DOS _CONVERT
197/07/15 14:10.00
MS-DOS CONVERTER: RENAME OVERWR I TE
2

INDEX DISPLAY PROCEDURE

[F2] — MD1I%.*

[F3] — FDO:*. ¥

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1T ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME =

>R
>

DEFAULT FILE NAME = *.¥

\ INDEX | INDEX | INDEX

MD1: FDO: COMMAND | OVERWR/ | CHAR.
HISTORY | INSERT| DELETE | CANCEL /

EEREEEEEE)

(2) Enter the file name (including the device name and path name) of the MS-DOS format file
whose name is to be changed and the file name (not including the device name and path name)
that it is to be changed to.

Example: The following command changes the file name FDO:PATH\FPATH1\FILE to the file
name FDO:PATH\:PATH1:FILE1.

>R FDO:PATH\PATH1\FILE,FILE1

(3} Pressthe WRITE key.

[Supplement]

-

%

WRITE

if the specified file (current file name} does not exist in the floppy disk, the message
“nofile” is displayed on the console lines and the renaming cperation is terminated.

If a file with the same name as that specified for the file after the change already
exists in the floppy disk, the message “file exist” is displayed on the console lines
and the renaming operation is ferminated.

The wild cards “™ and “?” cannot be used in the file names (their use will cause an
error),

Specify only the file name {with no device name or path name) for the file name
after the change. An error will occur if a device name or path name is specified.

If the specified file is a directory, the message “directory” is displayed on the
console lines and the renaming operation is terminated.
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1-7. DELETE (delete)
This function is used to delete MS-DOS format files.

The operating procedure is indicated below.

(1) Press function key [F4] (DELETE}.

=MSDS

DIR ‘ COPY 1RENAME‘DELETE‘ FREE ‘PROTECTl QuiT '

COEREEE)E)E)(E)

Press [F4] (DELETE).

The screen changes to the directory-selection-
based file operation screen and the following is displayed on the screen.

MS-DOS CONVERTER: DELETE
DEL#

m PROGRAM OPERATION MS-DOS CONVERT \

[ 97/07/15 14:10:00
MS-DOS CONVERTER: DELETE QVERWRI TE
DELT]

INDEX DISPLAY PROCEDURE

[F2] — MD1:i*.*

[F3] — FDO:*.*

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FEILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME =

DEFAULT FILE NAME = *.*

>XDEL

\msx
(F1) (F2) (73] (P4 (s ) () (F7) (e )

{2} Enter the file name (including the device name and path name) of the MS-DOS format file that
is to be deleted.

lum:

FDO: COMMAND | OVERWR/ | CHAR.
INDEX | INDEX

HISTORY | INSERT| DELETE CANCEL| /

Example 1: The following command deletes the file FILE.MIN in device “FDQ.",

>DEL FDO:FILE.MIN

Example 2. The following command deletes the file FILE2.MIN in the directory “PATH" of
device “FDG:".

>DEL FDO:PATH\FILE2.MIN
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Example 3: The following commands delete all files in the directory “PATH” of device “FDO0:”.

>DEL FDO:PATH:. &
or
>DEL FDO:PATH

In this case, because a directory has been specified as the file name to be deleted, all
the files contained in that directory (“PATH"), except directories, will be deleted.

In order to make this clear, the request for confirmation “delete OK? (Y/N}” is displayed

on the console lines.
@

(3) Press the WRITE key.
WRITE

—

[Supplement] The wild cards “x" and “?” can be used in the file name {wild cards cannot be used

in path names}.

2. If no option is specified deletion is executed unconditionally {(unless it is a path
name that is specified for deletion).

3. Directories cannot be deleted.
4. Files protected by the file protection function cannot be deleted.

5. The following option can be specified. It must be preceded by a semicolon .

. 3V Specifies the use of a request for confirmation when an attempt is made to
delete afile.

To dslete the file, enter “Y”; to abort the deleting operation, enter “N”.

1-8. FREE (free)
This function displays the available capacity in an MS-DOS format floppy disk.

The operating procedure is indicated below.

(1) Press function key [F5] (FREE).

“FR” is displayed on the command line.

(F1)(r2)(F3)(Fa)(rs)(re)(F7)(F8)

Press [F5] (FREE).

‘FR" is displayed.
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{2) Enter the device name.
Example: The following command displays the available capacity of device “FD0:".
>FR FDO:
(3) Press the WRITE key.
%

WRITE

[Supplement] Never specify any more than a device name in the command.
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1-9. PROTECT (protect)
This function establishes, and cancels, write protection for MS-DOS files (it is equivalent to the ATTRIB
function in MS-DOS).
When a file is protected it cannot be renamed, deleted, or overwritien by copying.

The operating procedure is indicated below.

(1) Press function key [F&] (PROTECT).

=MSDS

DIR CoPY }RENAME . DELETE | FREE PROTECT| QUIT

U () (FJ () () () (78]

Press [F6] (PROTECT).\

The screen changes to the directory-selection-based file operation screen and the following is
displayed on the screen.
MS-DOS CONVERTER: PROTECT

PROT &
ﬁ PROGRAM _OPERATION WS-D0S_CONVERT
[97707/15 14:10:00
WS_DOS CONVERTER: PROTECT OVERWRITE
PROT[]

INDEX DISPLAY PROCEDURE

[F2] — ND1:%. %

[F3] — FDO».»

T0 DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME =

DEFAULT FILE NAME = *.*

>XPROT
>

MO1: | FDO: | COMMAND | OVERWR, | CHAR.
\ INDEX | INDEX | INDEX |HISTORY| INSERT| DELETE | CANCEL /

FHEEEE
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(2) Enter the file name (including the device name and path name).

Example 1:

Example 2:

Example 3:

Example 4:

The following command protects the file FILE.MIN in device “FDO:”.

>PROT FDO:FILE.MIN

The following command protects all files with the extension name MIN in device
“FDO:”.

>PROT FDO:x.MIN

The following command cancels protection for the file FILE.MIN in device “FDO:".,

>PROT FDO:FILE.MIN;C
The following command protects all files in the directory “PATH” of device “FDO:”.

>PROT FDO:PATH. %

(3) Pressthe WRITE key.

[Supplement]

o

WRITE

The wild cards “x” and “?” can be used in file names.

If the specified file is a directory, the message “directory” is displayed on the
console lines and the file protection cperation is terminated.

If the option V (;V) is not specified, files will be protected {(or have their protection
canceled) unconditionally.

w.n

The following options can be specified. They must be preceded by a semicolon *;".
:C Cancels file protection.

V. Specifies use of a request for confirmation of whether or not the file may be
protected (or have its protection canceled).

If the file may be protected or file protection may be canceled, enter “Y”; to
abort the file protection or protection cancellation operation, enter “N™.
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1-10. Special Input/Qutput Function For Work Program Files

1-10-1. Program Input
Work program files are input from the MS-DOS formatted floppy disk to the memory disk while deleting any

“%” codes which may exist within, or at the beginning of the files.

The operation procedure is indicated below.

(1} Press function key [F1] (PROGRAM INPUT)

=X

MSDS

>EX

>

PROGRAM| PROGRAM I ) MS-DOS

INPUT | OUTPUT QUIT | [EXTEND]

|
() (@ @ @ @ @ @)

Press [F1] (PROGRAM INPUT)

The screen changes to the directory-selection-based file operation screen and the following is
displayed on the screen.

MS-DOS CONVERTER: PROGRAM INPUT

IN&

MS-DOS_CONVERT \
_197/07/15 14:10:00
OVERWRITE

ﬂ PROGRAM OPERAT [ON

M5-DOS _CONVERTER. PROGRAM INPUT
PROT(H

INDEX DISPLAY PROCEDURE
[F2] — MDY *

(F3] —~ FDO:*% ¥

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.

DEFAULT DEVICE NAME =
DEFAULT FILE NAME =

* *

>XiN

>
W1: | F0: | cOMMAND | OVERWR/ | CHAR.
\INDEX INDEX | INDEX |HISTORY | INSERT| DELETE | GANCEL /

FEREEECEEE)
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{2) Enter the device name, path name, and file name for the work program which is to be input.

IN <MS-DOS format device name:> <MS-DQOS format path name + file name, or file name>,
<QOSP format device name:> <OSP format file name>; <option>

With the exception of the following points, operation is identical to the COPY function.

- Inorder be executed as a work program, the “%” codes within, or at the beginning of the files, are
deleted.

- “FDQ", “FD17, “FD2:", and “FD3:” may be designated as the

If no device name is designated, “FDO:” will be adopted.

If any device name other than those shown above is designated, an error will occur.
- *MDO", "MD1?”, and "MD" (k = A-H) may be designated as the

If no device name is designated, “MD1:” will be adopted.

If any device name other than those shown above is designated, an error will occur.

Example:
IN ABC.MIN — (P FDO:ABC.MIN, MD1:
+ % codes deleted
IN ABC.DIR\ ——» CP FDO:ABC.DIR\, MD1:
+ % codes deleted
iN FDO:\sk.MIN —* (P FDO:\s<.MIN,MD1:

+ % codes deleted
IN ABC.DIRVABC.MIN, ;¥ —— CP FDO:ABC.DIRVABC.MIN, MD1:; V
—> + % codes deleted
IN MD1:ABC.MIN —> X (Error)
IN FD1:ABC.MIN,FDO: —> X (Error)

1-10-2. Program output
Work program files are output from the memory disk to an MS-DOS formatted floppy disk.
If option “E” is selected, only the “%" record will be added at the beginning and end of the output files.

The operation procedure is indicated below.

(1) Press function key [F2] (PROGRAM QUTPUT)

=EX
=MSDS
>EX
>
PROGRAM| PROGRAM MS-BOS
INPUT | OUTPUT QUIT | [EXTEND]

(r)(F2)(r3)(Fa)(rs)(re)(F7)(F8)

Press [F2] (PROGRAM OUTPUT)
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The screen changes to the directory-selection-based file operation screen and the following is
displayed on the screen.

MS-DOS CONVERTER: PROGRAM QUTPUT

//,} PROGRAM OPERATION MS-DOS CONVERT

[ 87/07/15 14:10:00
MS-DOS CONVERTER: PROGRAM OQUTPUT QVERWRITE
OUTH

INDEX DISPLAY PROCEDURE

[F2] — MD1:%.*

[F3] — FDO:*.*

TO DISPLAY OTHER INDEXES, AFTER PRESSING [F1] ,

INPUT THE DEVICE NAME AND FILE NAME, THEN PRESS [WRITE] KEY.
DEFAULT DEVICE NAME =

DEFAULT FILE NAME = *.*

\mnex
O (2 () (P () (ke (7)) (P8

Enter the device name, path name, and file name for the work program which is to be output.

WD1: FDO: COMMAND | OVERWR/ | CHAR,
INDEX | INDEX

HISTORY | INSERT | DELETE | CANCEL | /

OUT <OSP format device name:> <OSP format file name>, <MS-D0OS format device name:>
<MS-DOS format file name>; <option>

With the exception of the following points, copying occurs in the same manner.
- *MDO:", *MD1”, and “MD=<:", (*k: Ato H) may be designated as the

If no device name is designated, “MD1:"” will be adopted.

if any device name other than those shown above is designated, an error will occur.
- "FD@;", “FD1:”, “FD2:” and "FD3:", may be designated as the

If no device name is designated, “FDO:" will be adopted.

If any device name other than those shown above is designated, an error will occur.

- Option “E” may be designated. If designated, only the “%” record will be added at the beginning
and end of the output files.
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1-11.

Example:

OUT ABC.MIN
OUT ABC.MIN;E

OUT MD1:.MIN;V
OUT MD1::k.MIN;VE

OUT ABC.MIN,ABC.DIR\
OUT ABC.MIN,ABC.DIR\E

—_—

QOUT FDO:ABC.MIN
Quitting MS-DOS
This function quits the MS-DOS operation mode.

(1) Press function key [F7] (QUIT).

“>Q" is displayed on the command line.

CP MD1:ABC.MIN, FDO:

CP MD1:ABC.MIN,FDO:

+ % codes deleted

CP MD1:::.MIN,FDO:;V

CP MD1::<.MIN,FDQ:;V

+ % codes deleted

CP MD1:ABC.MIN,FDQ:ABC.DIR}
CP MD1:ABC.MIN,FD0O:ABC.DIR\
+ % codes deleted

x (Error)

“=" will be displayed to indicate the completing of quit.

D

IR x COPY 'RENAIE.‘DELETE' FREE }PROTECT} QuIT ‘

GBI EIENGIGINEIGE

“>QF is displayed.

Press [F7] (QUIT).
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1-12. Character Codes

M

(2

)

Carriage Return Character
In MS-DOS the carriage return character comprises two bytes for CR and LF ($0D, $0A).
In NC there is only LF ($A).

The NC converts carriage return characters internally.

File End Character

In MS-DOS the character “Z ($1A) that indicates the end of a file is normally appended at the end of
each file. There are cases in which this character is not appended.

If this character appears part way through a file, all the data following it is ignored.

Treatment of Non-ASCII Characters etc. by NC

Some codes that are not used in ASCII (most significant bit = 1) are used for European languages.
The NC cannot handle non-ASCI] codes like these. When a file is read into the NC, any non-ASCI|
codes that it contains (including control codes other than the carriage return code) are replaced by
guestion marks “?”.

In addition, since the file end character may appear as the second byte of a two-byte character, the
NC cannot determine whether it is the file end character or a second byte. The file end character is
therefore ignored.

1-13. Miscellaneous Cautions

(1

(2

3)

If the destination file name in a copying operation already exists, the existing file is normally
overwritten. However, if for some reason the copying operation cannot be completed normally
and the copy of the source file cannot be created, this will mean that the existing file (which was
being overwritten) is deleted. If this happens, the error message indicating the cause of the
copying failure is displayed, then the following message is displayed on the console lines:

“«deleted file name> deleted”

Note, however, that — depending on the timing of the deletion of the existing file and the creation of
the new one — this message can sometimes be displayed even when the file is successfully
overwritten.

When copying a file from the MS-DOS format to the NC, if the file name specified in the NC is
the same as that of a program that is currently selected for automatic operation, and the
program selection method was B, S, or M, an error will occur.

Similarly, an error will also occur if a file being processed by the schedule program automatic update
function is specified.

The floppy disk used with the MS-DOS format 1/O function must be MS-DOS formatted.

An error will occur if a floppy disk that is not MS-DOS formatted is used. (But note that, for copying,
gither the source or destination must be OSP format.)

Specifications such as “xAMIN", where the wild card is used as the first character, are treated
in the same way as “x.MIN”.
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(5)

If a directory is specified when using the DIR, COPY, or DELETE function, all the files contained
in that directory will be subject to the specified operation. If a directory is specified for the
RENAME or PROTECT function the message “directory” will be displayed on the console lines
and the operation will be aborted because it is only possible to rename or protect one file at a
time.

Meaning of the wild card “x” under different functions

DIR : Both %" and “x.%” specify all file names with and without extension names.

DELETE : “x"specifies file names without exiension names and “*.:x" specifies file names with
extension names only,

PROTECT: "x"specifies file names without extension names and “x.x” specifies file names with
extension names only.

COPY . “x" specifies file names without extension names and “.:x" specifies file names with
extension names only.
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2. OSP Format I/O Function

The OSP format I/O function makes inputfoutput of the part programs using an OSP format 3.5-inch floppy
disk.

2-1.  Operation Overview

The “OSP format 1/O function” means operations (1) (2) (3) and (4} in the illustration below.

Memory (MD1) ;ﬁﬁfef”"c’h" Tape reader

A

(4) 3) @) M

™1 3.5-inch floppy
disk

Fig. 3-2 Operation Overview

{1) A part program on paper fape can be read directly info a 3.5-inch floppy disk by using the
READ command in the PIP (transfer) mode, which is accessed from the PROG OPERATION
mode. '

(2) A part program can be output from the 3.5-inch floppy disk to the tape punch or printer in the
following manner:

{a) A part program stored in a 3.5-inch floppy disk can be output directly fo a tape punch to punch
out a paper tape by using the PUNCH command in the PIP mode of the PROG OPERATION
mode.

(b) Similarly, a part program stored in a 3.5-inch floppy disk can be output directly to a printer to
create a process sheet by using the LIST command.

(c) The file names of part programs stored in a 3.5-inch floppy disk can be output directly to a
printer to create a directory of file names by using the DIR command.

(3) Part programs stored in the memory of the NC can be copied to a 3.5-inch floppy disk by using
the COPY command in the PIP mode of the PRCG OPERATION mode.

{4) Part programs stored in a 3.5-inch floppy disk can be copied o the memory of the NC by using
the COPY command in the PIP mode of the PROG OPERATION mode.
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2-2.

Operation Commands

M

The table given below indicates which command can be used with which input/output devices.

Peripheral ] ' -
Device Sector Tape Rgadlng Tape Punching Printing
Command Device Device Device Device
F2 DIR Input Output
F1 READ Qutput Input
F2 PUNCH Input Output
FPIP ks veRiFy Output input
Input
F4 COPY Input Qutput
F5 FREE Input Output
F6 LIST Input Output
F2 INIT Output
F3 DELETE Output
F4 RENAME Output
F1 PROTECT Output
[Supplement] For the operation of the commands, refer to Section 2 “PROGRAM OPERATION”.

(2

Sector devices

MD1:
FDO:
FD1:

—

—

—

Peripheral Device Classification and Abbreviations

User memory
3.5-inch floppy disk
3.5-inch floppy disk

Tape reading devices

TR:

CNO:
CN1;
CN2:
CNB3:

—

—

—

—

—

Tape reader

Tape reader connected at RS232C channel 0
Tape reader connected at RS232C channel 1
Tape reader connected at RS232C channel 2
Tape reader connected at RS232C channel 3

Tape punching devices

CNo:
CN1:
CN2:
CN3:

—

bbbl

Tape punch connected at RS232C channel 0
Tape punch connected at R$232C channel 1
Tape punch connected at RS232C channel 2
Tape punch connected at RS232C channel 3
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@)

(4)

(5)

Printing devices

CN: - Console
PIN:

—  NC operation panel
CNO: —  Printer connected at RS232C channel 0
CN1: — Printer connected at RS232C channel 1
CN2: — Printer connected at RS232C channel 2

CN3: — Printer connected at RS232C channel 3

The default devices are indicated below.

For sector devices MD1:

Tape reading devices TR: {This automatic selection can be changed by setting
NC optional parameter {word) No. 57.)

Tape punching devices CNO  (This automatic selection can be changed by setting
NC optional parameter (word) No. 45.)

Printing devices PN:

The default device for a tape reading device or tape punching device can be changed by changing
the parameter settings.

If the output NC program name is not specified, the input program name is assigned to the
output program.

If the input NC program name is not specified, the name assigned will be A.MIN unless an NC
program name is specified on the tape, in which case that name will be used.

2-3.  Types of Floppy Disk

(1

(2

3.5-inch Floppy Disks

Type Recommended Maker Format for OSP
20D _ 9 sectorsftrack
80 track 512 bytes/sector
TDK ytes/
135 TPI
2HD M 18 tors/track
ector
Hitachi Maxell sectors/irac
80 track 512 bytes/sector
135 TPI

Supplement

(&) Since the NC creates files in the OSP format (a file management system exclusive to OSP), it

cannot write to or read the 3.5-inch floppy disks containing files created in the format on
another computer.

(b) New 3.5-inch floppy disks must be initialized before they can be used.

{c) The storage capacity of each type of 3.5-inch floppy disk, expressed in terms of the equivalent

tape length, is indicated in the table below.

f Disk T 3.5-Inch
oppy Disk Type oDD 2HD/2HC
Storage Capacity (tape 1840 3770
length) [m)
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3.

3-1.

Tape Punch interface

(1

@

An RS232C serial interface is provided to allow connection of a tape punch.

Connecting a peripheral device such as a tape reader or tape punch that also has an R$232C serial
interface to this RS232C interface enabies bulk transfer of NC part program data.

When the RS232C interface is used for connecting a tape punch, it is necessary to set the
parameters so that communication is possible between the NC and the external device (tape

punch}.

There are two methods for data transfer using RS232C - the normal BTR {(behind tape reader)
method and a method using DC code control - and the method for connection to the peripheral
device differs according to which of these is used.

Operation Commands

{1) The table given below indicates which comrand can be used with which input/output devices.

Peripheral Tape Reading | Tape Punchi Printing D
Device . ap i ape Punching i e-
Sector Device Device Device vice
Command
F2 DIR Input Output
F1 READ Output Input
F2 PUNCH Input Output
F3 PIP Outout
F3 VERIFY P Input
Input
F5 FREE Input Output
F6 LIST Input Ouiput
[Supplement] For the operation of the commands, refer to Section 5 “PROGRAM OPERATION”.

@

Peripheral Device Classification and Abbreviations

Sector devices

MDY, —
FDO: —
FD1: —

User memory
3.5-inch floppy disk
3.5-inch floppy disk

Tape reading devices

TR: —
CNO: —
CN1: —
CN2: —
CN3: —

Tape reader

Tape reader connected at RS232C channel 0
Tape reader connected at RS232C channel 1
Tape reader connected at RS232C channel 2
Tape reader connected at RS232C channel 3

Tape punching devices

CNO: —
CN1; —
CN2: —
CN3: —

Tape punch connected at RS232C channel 0
Tape punch connected at RS232C channel 1
Tape punch connected at RS232C channel 2
Tape punch connected at RS232C channel 3
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(4)

Printing devices

CN:
PN:

CNO:
CN1:
CN2:
CN3:

—

Lyl b

Console

NC operation panel

Printer connected at RS232C channel 0
Printer connected at RS232C channel 1
Printer connected at RS232C channel 2
Printer connected at RS232C channel 3

If no device name is specified, the following selections are made automatically.

For sector devices MD1:
For tape reading devices TR: (This selection can be changed by setting NC

optional parameter (word) No. 57.)

For tape punching devices CNO:  (This selection can be changed by setting NC

optional parameter (word) No. 45.)

For printing devices PN:

The default device for a tape reading device or tape punching device can be changed by changing
the parameter settings.

If no output NC program name is specified, the same name as the input NC prdgram name is
automatically assigned.

If no input NC program name is specified, the name “A.MIN” will be automatically assigned
unless a program name is designated on the tape, in which case that name will be used.
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3-2. Parameter Settings
Set the following parameters before connecting a peripheral device.
After setting the parameters, press function key [F7] (BACKUP) and on completion of the backup
operation switch the power off and then back on again.
The old parameter settings will remain valid if the power is not switched off and back on.
(1} NC optional parameter {bit) No.1
Bit No.
Paramete bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
r No.
Special Special Tape Tape Tape TV Automatic Tape
1 tape tape rewind delimiter | check tape code coding
codes code code: recognition|| system
ignored alarm % (ER)
(@) bit0 Tape coding system
= 1 : Tape code set o 1SO code (initial value = 1)
= 0 : Tape code setto EIA code
(b} bit1 Automatic tape code recognition

= 1

=0

: Tape code automatically recognized (initial value = 1)

: Tape code not automatically recognized

The codes used for tape punching and tape verification depend on the combination of the settings
made for bit 0 and bit 1.

bit 1

bit 0

Contents

i

1

In “READ” and “YERIFY” operations, ElA and 1SO tape codes are auto-
matically recognized.

In “PUNCH” aperations, program data is punched in the ISQ code.

In “VERIFY” operations, EIA and ISO codes are automatically recog-
nized.

In “PUNCH" operations, program data is punched in the EIA code.

In “VERIFY” operations, the control assumes that the coding systermn is
1SO.
(If the tape code is not ISC, an error occurs.)

in “PUNCH?” operations, program data is punched in the 1SO code.

In “WVERIFY” operations, the control assumes that the coding system is
EIA.
(If the tape code is not EIA, an error oceurs.)

In “PUNCH” operations, program data is punched in the EIA code.
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{c) bit2

Tape TV check

The tape TV check is a check on the number of characters of tape data in each block of the
program.

[tis checked that the number of codes from the code following one LF (EOB) to the next LF (EOB)
is an even number.

bit 2

Contents

0

In “READ” operations, no TV check is performed.
In “PUNCH?” operations, the number of characters per block is not adjusted.

In “READ” operations, it is checked if the number of characters in each
block is an even number; if it is an odd number, an alarm occurs.

In “PUNCH?” operations, a space is added if necessary to make the number
of characters in one block an even number.

d) bit3

(Initial value = 0)
Tape delimiter code %/ER

Sets whether or not the %/ER code is used instead of tape feed to mark the end of program
information on the tape.

bit 3 Contents
0 Tape feed is taken to indicate the end of program data.
1 The % (ER) code is taken to indicate the end of program data.
{Initial value = 0)
[Supplement] The data up until the second appearance of an CR, and LF or EOB on the tape is
ignored.
{e) bit4 Tape reading verification
Sets whether or not the program information is automatically verified when a tape is read.
bit 4 Contents
0 Verification is not performed on completion of a “READ” operation.
1 Verification is performed on completion of a “READ” operation.
(Initial value = 0)
[Supplement] File names are not verified.
{fi bits Tape rewind
Sets whether or not the tape is rewound after reading (if verification is not performed).
bit 5 Contents
0 Operation stops after the tape has been read.
1 The tape is rewound after it has been read.
(Initial value = 0)
{g) bité Special code alarm

Sets whether or not special codes ($20 to $5F, HT) trigger an alarm.
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(h) bit7 Special code store
Sets whether or not special codes are stored.
bit 7 bit 6 Contents
* 1 An alarm occurs when a special code is read.
1 0 Special codes are read but not stored.
0 0 Special codes are read normally.

{Initial values: bit6 =1, bit 7 = Q)
{2) NC optional parameters (bit) No. 8, 13, 14, 21, 22
Used to set the RS232C data handled by the channels used.

NC optional
parameter | Channel | bit7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
{bit) No.
No. 8 CNO: |File DC Standard | 8-bit Even/ |Parity Ready | 1-bit/
No. 13 CN1: |nhame |code DC code |JIS/ odd check signal | 2-bit
i ~1 read/no | control | control 7-bit parity |performed/ |setting | stop bit
No. 14 CN2: |tread |TYPEZ2 JIS not
No.21 | CN3: performed
Initial
0 0 0 0 0 0 1 0 value
Explanation of settings for parameter (bit) Nos. 8, 13, 14, 21, 22
(a} bito RS232C stop bit check
= 0 : 2stopbits
= 1 : 1 stopbit
(b) bit1 Determines whether or not the RS232C interface uses the “EXT-INT” signal as
the ready signal.
= 0 : The “EXT-INT” signal is used as the ready signal.
= 1 : The "EXT-INT” signal is not used as the ready signal.
(c) bit2 RS232C parity check (determines whether or not a parity bit is appended to

8-bit data)

0 : Parity check not performed

1 : Parity check performed

(d) bit3 RS232C even/odd parity
= 0 : Odd parity
= 1 : Even parity
(e} bit4 RS232C 8-bit/7-bit JIS
= 0 : 7-bitJIS

1 : 8bitdIS
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() bits5,6  Specify the DC code control conditions.

bit 6 bit 5 Contents
0 0 No DC code control
1 0 No DC code control
0 1 Standard DC code control
1 1 DC code control TYPE 2
(@ bit7 Required file name output in DNGC-A mode (special specification)

=0
=1

: Required file name not output
1 Required file name output

NC optional parameter (bit) No. 12

(a) bit2 Specifies whether or not the file name is punched out.
bit 2 Contents
0 The file name is punched out.
1 The file name is not punched out.
_ (Initial value = 0)
{b) bit3 Specifies the end of record code when punching in the ISO coding system.
bit 3 Contents
0 CR, LF is output.
1 Only LF is output.
(Initial value = 0)
(c}) bit4 Specifies the code used for tape feed during punching.
bit 4 Contents
0 The NULL code is output.
1 The SPACE code is output.
{Initial value = 0)
(d) bits Specifies whether or not feed holes are punched during tape punching.
bit 5 Contents
0 Feed holes are punched.

1

Feed holes are nct punched.

(Initial value = 0)
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{4) NC optional parameters (bit) No. 27 to 31, 49 to 51

(a) These parameters are used to set special EiA codes.

ParameterNo. | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 [ bito
No. 27 Sets the punch holes for the EIA code that represents “=".
No. 28 Sets the punch holes for the EIA code that represents “k”.
No. 29 Sets the punch holes for the EIA code that represents “[".
No. 30 Sets the punch holes for the EIA code that represents ‘7"

No. 31 Sets the punch holes for the EIA code that represents “$”.
No. 49 Sets the punch holes for the EIA code that represents “#”.
No. 50 Specifies an irregular code.
No. 51 Specifies the regular code (ISC) corresponding to the irregular code.
Initial
0 0 0 0 0 0 0 0 value

(b) In both the EIA and ISO coding systems, it is possible to have one code treated as another in
program reading and program punching.

{c) Set a code which is to be treated as another code (i.e. an irregular code) for optional
parameter (bit) No. 50 and the regular code that corresponds to this irregular code for optional
parameter (bit) No. 51.

The regular code must be set in the ISO coding system.
1) If an irregular code is encountered during reading it is read as the correspending regular code.

2) If the regular code corresponding to an irregular code occurs during punching, the irregular
code is punched.

{5) NC opticnal parameters {word) No. 1, No. 2

Parameter Factory Set Settin
No. ftem Contents Initial r\)/(r:zllue Rangg

1 Tape feed For punchout in the PIP holes in 600 1 to 10000
holes in (transfer) mode, tape feed hole areas
punching are punched out before and after

program punch out.
The number of feed holes is set by
this parameter.

2 Defaults of | A file of machining programs which is 180 m 1t0300m
tape too long to be stored in a roll of paper (590 ft) {3.3 10 984 ft)
lengths in tape is divided into smaller files to be
divided punched out. The lengths of the divi-

punching sions are set by this parameter. The
divisions are closed at the breaks of
each block, so that the actual tape
tength is slightly different from the
setting. A divided punchout gives the
beginning of each tape part a file
name. Note that the setting does not
include the lengths corresponding to
the file name and feed hole.
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{6) NC optional parameters (word} No. 6, 39, 40, 41, 42
Set the baud rates for channels CNO: to CN3:.

NC Optional
Parameter | Channel Contents Initial Value
(word) No.
No. 6 CNO: [ Any of the following baud rates can be set: 110, 150,
No. 39 ON1: | 200, 300, 600, 1200, 2400, 4800, 9600, 19200,
No. 40 CN2 - 600 baud
No. 41 CN3:
{7} NC optional parameters {word) No. 34, 35, 36, 37, 38
Set the ready completion waiting times for channels CNO: to CN3..
NC Optional .
Parameter | Channel Set.t'."g Range Contents Initial Value
(word) No (Unit: Seconds)
. This is the waiting {ime between
No. 34 CNO: output of DC1 (tape reader start) or
the cessation of data reception and
No. 35 CN1: reception of data; or the waiting
110 9999 time (when CTS and DSR are ON) | 10 seconds
No. 36 CN2; until the RS232C ready completed
status comes into effect. Ifthere is
No. 37 CN3 : no response within this time an
) ' alarm occurs.

{8) NC optional pararneter (word} No. 45
Used to select the punch channel for data transfer.

Setting for No. 45 Peripheral Device Initial Value
0 CNO: (TT:) [RS232C]
1 CN1: [RS232C] 0
2 CN2: [RS232(C] (This sefects CNO:)
3 CN3: IRS232C]

{9) NC optional parameter (word) No. 57

Used to select the read channel for data transfer.

Setting for No. 57 Peripheral Device Initial Value
0 TR: [Standard tape reader]
1 CNO : [RS232C)
2 CN1 : [RS232C] 0
3 CN2: [RS232C] (This selects TR}
4 CN3: [RS232C]
5 CN4 : [RS232C]
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{10) NC optional parameter RS232C {CNO:)

This screen displays the parameters to be used for the tape punch interface function, which are allocated
to NC optional parameter (bit) and NC optional parameter (word). Note that they are only for CNO: device
and it is necessary to set the parameters for the individual NC optional parameter (bit) and NC optional
parameter (word) screens for other devices.

When the following parameters are set, the corresponding NC optional parameters are set accordingly.
Conversely, if NC optional parameters are set, the corresponding parameters shown below are set
accordingly.

mARAMEFEFI SET \
97/07/15 1410000
\O *NC OPTIONAL PARAMETER* :

1 STOP BIT(1:1bit/0:2bit)
2 PARITY CHECK(1:Yes/0:No)
3 PARITY{1:Even/0:0dd}

4 8 BIT JIS(1:Yes/0:No)

5 DC CODE(1:Yes/0:No)

6 DC CODE TYPE2(1:!Yos/0:No)
7 FILE NAME REQUEST at DNC-A(1:Yes/Q:No)
B MASTER/SLAVE or RS CONT. {1:5LV, Yes/0:MAS, No) 1
9 BAUD RATE(bps) 99999
10 BUSY TIME(sec) 99999
X Y Z
ACT POSIT (WORK)  300.000 100. 010 100. 000

\SET ‘ ‘ ‘SEARCH’ ‘ ITEM t } ITEM { ‘ [E@
- EEEEE)E)E)FE)

(a} 1 STOP BIT (1:1bit/0:2bit) (NC optional parameter {bit) No. 8, bit 0)

RS232C stop bit check
=0 : Stophbit2
=1 : Stop bit 1

(b) 2 PARITY CHECK (1:Yes/0:No) (NC optional parameter (bit) No. 8, bit 2)
RS232C parity check (sets whether or not a parity bit is added to 8-bit data)
=0 : No parity
=1 : Parity check

(c) 3 PARITY (1:Even/0:0dd) (NC optional parameter (bit) No. 8, bit 3)
RS232C odd parity scheme
=0 : 0Odd parity
=1 : Even parity
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(d)

(e}

®

(h)

4 8 BIT JIS (1:Yes/0:No) (NC optional parameter (bit) No. 8, bit 4)
RS232C 8-bit JIS

=0 : 7-bitJIS

=1 : 8-bitJiS

5 DC CODE (1:Yes/0:No) (NC optional parameter (bit) No. 8, bit 5)
DC code control

=0 : Controlled by DC code

=1 : Not conirolled by DC code

6 DC CODE TYPEZ2 (1:Yes/0:No) (NC optional parameter (bit) No. 8, bit 6)
DC code control type 2

=0 : DC code control type 2 is not executed.

=1 : DC code control type 2 is executed.

6 DC CODE TYPE2 5 DC CODE Description
0 0 Controlled by DC code
1 0 Not controlled by DC code
0 1 Standard DC code conirol
1 1 DC code control type 2

7 FILE NAME REQUEST at DNC-A (1:Yes/0:Nc) {(NC optional parameter (bit) No. 8, bit 6)
Request file name output at DNC-A {option)
=0 : Reguest file name is not output

=1 : Request file name is output

8 MASTER/SLAVE or RS CONT. (1;SLV, Yes/0:MAS, No)
{NC optional parameter (bit) No. 40, bit 0)

Master/slave station designation or RS control designation
=0 : Master station or without RS control

=1 : Slave station or with RS control

9 BAUD RATE (bps) (NC optional parameter (word) No. 6)
Selection of baud rate from 110, 150, 200, 300, 600, 1200, 2400, 4800, 9600, and 19200.

Initial value: 600

10 BUSY TIME ({sec) (NC optional parameter (word} No. 34)

Sets the delay time until data receiving or R8232C getting ready (CTS and DSR ON)} after sending
DC1 (tape reader start) or interruption of data receive. If there is no response within the set length
of time, an alarm occurs.

Setting range: 1 to 9999 sec.

Initial value: 0O
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3-3. Tape Format
3-3-1.  Input Format

(1) 180 Coding System

I——Tape fila name—-f i— {d) Program section _f
< ————— $File name -——— g O Program name g j( Program end ICQ: % gl~m————— z
~Feed hoies“‘l f——7 )iProgram start block-‘-’ ]— Pragram end chck"—T Feed holes —=
@) b} Feed holes (€)
() Tape start Program start Tape end

Fig. 3-3 Input Format {ISO Coding System)

(2) EIA Coding System

'[k {d) Program section _ -—!

- ~—— $File name ---4E © Program name Program end L
R R
- ﬁed hcles-‘l '——-7-’-—(‘ Program start block ——-] I- Program end block -}Yl— Feed holes —=
E) (®)

{b) Feed holes

{c) Tape start Tape end

Fig. 3-4 Input Format (EIA Coding System)
(a) Feed holes {in ISO coding: NUL or SPACE, in ElA coding: BLANK or SPACE)

{b) Input the file name after the “$” symbol.

If no file name is specified, the same file name as that specified for the output NC program name
will be automatically selected. If no output NC program name is specified, the name set will be
“AMIN”,

{c) Feed holes
(d) Start and end the program section with the % (ER) code.
(e) Always include MO2 or M30, or END, or RTS in the program end block.

[Supplement] Codes that cannot be set in the ElA coding system can be replaced by codes that can be
set so that they can be read. For details, see Section 6, 3-3-3, “EIA Special Codes”.
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Cutput Format
(1) 180 Code
g— -—— $File name - g II;. O Program namg g % {( g % ———————
Feed holes File name J'Fﬂed holgas Part program Feed holes
(a} {b) I {c) I (d (e) )
Fig. 3-5 Output Format (ISO Code)

(2) EIA Code

ﬁn s = =] SFile name -———— g § Q Program name § jg § ________
Feed holes I File name ‘_F:Eed hole:s L Part program Feed holes

@ | ® |o|o] © 0

Fig. 3-6 Output Format (EIA Code) (1)

(a} 600 tape feed holes are punched in the tape leader section.

The number of feed holes o be punched out can range, as needed, from 1 to 10000 with a
parameter.

For details, consuit I1I, “PARAMETERS".

{b} The file name is punched out following the “$” code. (Program data is punched out in the ISO
coding system,)

{c) 50 tape feed holes are punched out.

The number of the tape feed holes cannot be changed.

{(d) Either of the following is punched out.
%, CR, and LF
ER and ECB

{e) The part program data is punched out following the program name (humber).

{) The same number of tape feed holes as in a) are punched out in the tape trailing section.
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[Supplement] 1. When the program data is punched out in the EIA cade, the presence of a code not
available in the EIA coding system causes an error. Tape punching-out halts and
an error message is given on the display screen.

When the tape delimiting code is the “%" (ER) code, i.e., when bit 3 of parameter
No. 1 of NC optional parameter (bit) is 1, the “%" code or “ER” is punched out before
feed holes.

2. The part program is split and punched out, if it si too long to be contained in one
paper tape roll. Paper tape length may be changed from 1 t¢ 300 meters (3 to 984
feed) using the NC optional parameter (word) No. 2.

As the format, the file name is also punched out, for the second tape and so on.
Since the tape ends with “CR” or “LF”, actual tape length is somewhat difference
from the tape length set using the parameter.

When designating paper tape punch out operation on more than one paper taper
roll, specify option D in the following format:

P L <file-name>, <device-name>:;D

T
299035 : SAMIN ”“w%®®0****- 3\. ";\ —-@@oeoonu 1st tape
v \‘L

File | Feed ] . Feed
Feed holes { name ! holes i Tape tength for parameter setting ‘ holes
LI [

T L

P!
o2 s0c BAMN o35 o \\ TP ®® L R 2nd tape

Machining program ]

Fig. 3-7 Output Format (ElA Code) {2)

3-3-3. EIA Special Codes

(1) There are some characters, such as “=" and “x”, that are not represented by codes in the EIA
coding system. To make it possible to use these characters when creating an EIA program
tape, other characters are sometimes temporarily substituted for them.

{2) When a program tape created in this way is read into the NC, the substituted characters must
be converted back to “=" and “x” by using editing functions.

{3) This troublesome procedure is made easier by setting EIA special codes for the characters for
which substitution is necessary in advance; the control then automatically substitutes the
appropriate characters when a program is input from or output to tape.

(&) Setting the ElA special codes

1} Special codes can be set for the following 6 characters:
=l *) [’ ], $! #
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[Supplement]

2) Special codes are set as bit patterns in NC optional parameters (bit) No. 27 through 31
and No. 49.

Example: Suppose the puncher key “[ 1" is determined for punching the “=" code, and
that the arrangement of punched holes by this key operation is as below.

876 5 4 321 Channel

C o0 el o]
Feedholes

Setthis arrangement of punched holes by a “1” and a“0", where “1” indicating a
punched hole and “0” a position not punched. Setiing will be as below:

01011011

Set this at the No. 27 of NC oplional parameter (bit). Repeating the same
operations, set all the codes used on the NC.

—

When inputting a program in the EIA coding system, if the special code “$” is input
at the head of the program, the character string immediately following the “$” is
read as the file name (in EIA codes) for the program.

2. When outputting a program using the EIA coding system, if the “$” special code is
set the file name will be punched out in EIA codes. It the “$” special code is not set,
the file name will be punched out in ISO codes.

3. There is no check to determine whether or not the bit patterns assigned to special
codes already represent characters in the EIA coding system.

Example: If the special code for the character “=" is set as 01100001 (the EIA
code for "A”) and “A=B" is output for punching, what will actually be
punched is “AAB”. When the tape is read, the data will be
interpreted as “==B".

4. Special codes are only converted when commands are executed in the PIP mode.
They are nof converted in the DNC mode.

3-4. Specifications

3-4-1. RS232C Interface

(1)

Communication Method

Start-stop synchronization

This is a method in which a pre-determined signal is sent at the beginning and end of a character.
The data for each character comprises the following bits (see Fig. 6-8): {A) start bit (1 bit), (B)
information bits (8 bits), (C) parity bit (1 bit), (D} stop hit (2 bits).

LSB MSB

A) B) © )]

Fig. 3-8 Bit Configuraticn
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3)

(4)

(5)

Baud Rate (BPS - baud)
110, 150, 200, 300, 600, 1200, 2400, 4800, 9600, 19200

Data Configuration

Start bit : 1hbit

Data bits ;8 bits

Parity bit : 1 bit or absent (selected by parameter setting)
Stop bits : 1 bit or 2 bits (selected by parameter setting)

Parity Check (character parity)
Odd/even parity or no parity check (selected by parameter setting)

Signal Descriptions

Signal

Name Direction Details

FG — Protective grounding

XD Ouiput | Send data

Data line from the NC to peripheral devices.

RXD input | Send data

Data line from peripheral device to the NC.

RTS Output | Request to send

Comes ON when data transmission or reception starts.
Thereafter, it is normally ON.

CTS Input | Clear to send

When this signal is OFF, data is not output from the NC.
Used for BUSY/READY control.

If this signal is not used, connect the RTS signal at the NC.

DSR input | Data set ready

Indicates that the peripheral device is in the communication en-
abled status.

If this signal goes OFF during data communication, an error will
occur at the NC.

This signal cannot be used to execute BUSY/READY control.
If this signal is not used, connect it to DTR at the NC side.

SG — Connection for signals

RG1 Qutput |Data request {register 1)

This signal is used to execute receive BUSY control at the NC side.

It comes ON when the NC is in the reception enabled status and datq
transfer from a peripheral device is requested.

It goes OFF on reception of a start bit from the peripheral device (it
goes OFF once per character).

G High

RG1 Low

{output) / /
RXD High
(input) Data Datﬂ

Low

P

Startbit  Stop bit

RG2 Output | Register 2
Presently not used.
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Signal

Name Direction Details

SG — Grounding for signal

SG — Grounding for signal

SG — Grounding for signal

DTR Qutput | Data terminal ready .
This signal comes ON when the NC is ready for operation.
If data is transferred to the NC while this signal is OFF, it will not be
read by the NC.

EX-INT Input | External interrupt

This signal is used for BUSY/READY control at the peripheral de-
vice side.
When this signal is used, the following applies for transfer of each
character:
(1) When the signal is OFF, the NC cannot start data transfer.
(2) When data transfer starts, this signal temporarily goes OFF; when
it comes ON again the next data is transferred. (It goes through
the sequence ON, OFF, and ON for each character).

= & High
EX-INT _} Low
(output} /
TXD High
{input) Data Data
Low

bt

Start bit Stop bit

The EXT-INT signal cannot be used for a peripheral device which has
a buffer, meaning that the ready signal does not switch ON/OFF for
every character. For this type of device, use the CTS signal.
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3-5. Connection to Peripheral Devices

If an RS232C interface is used, a special-purpose cable must be used to connect the signals that are
required by an external device since the signals used for the connection vary according to the external
device.

A typical example is shown below.

3-5-1. BTR System {(No DC Codes)

Example 1:
NC FG EG Peripheral device

TXD 4’ RD
RXD ‘ sD
RTS F Ccs
CTS ‘“ 110 BUSY/
DSR 4 I/O ALARM/
SG SG
RG1 F READER START
DTR —F DR

Fig. 3-9 Connection for BTR System (No DC Codes) (1)

[Supplement] Since no EXT-INT signal is used in this example, bit 1 of NC optional parameter (hit) No.
8 (No. 13, 14, 21, 22) (Ready signals of CNO: to CN4:) should be set to “1” in advance,

{1) Timing Chart for READ

I Peripheral
[ NCJ‘-— device

High
Ready
DSR
Low
— High
Data request
RG1
\/ \/
Receive data
RXD i

- v ;
L 8 bits L
Start bit Stop bit

Fig. 3-10 Timing Chart for READ [BTR System (No DC Codes)]
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(a) Data request signal RG1 is output from the NC.
{b} On receiving this signal, the peripheral device transiers serial data.

(c} The data request signal is forcibly set to the “Low” status in the interface circuit by the start bit
in the received data.

(2) Timing Chart for PUNCH and LIST

Peripheral
l NC I "‘l davice l

= High
Ready
DSR
Low
— High
Clear to send
CTS
\ \ Low
Send data
TXD [
o r 1

Character
Since CTS has Since CTS has
gone OFF, come ON again,
data transfer is data transfer is
suspended here. recommenced here.

Fig. 3-11 Timing Chart for PUNCH and LIST [BTR System {No DC Codes)]
{a) While CTS is OFF, no data is sent from the NC.

(b) f CTS goes OFF during data transfer, data transfer is suspended within two characters from
that point.
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{¢) When CTS comes ON again, data transfer is recommenced.

Example 2:

NC

FG

XD

RXD

RTS

CTs

DSR

8G

RG1

DTR

EX-IN

4

A

"

<

FG Peripheral device

RD

sD

RS

cs

ER

8G

READER START

DR

DATA BUSY/

Fig. 3-12 Connection for BTR System (No DC Codes) (2)

[Supplement] Since an EXT-INT signal is used in this example, hit 1 of NC optional parameter (bit) No.
8 (No. 13, 14, 21, 22) (Ready signals of CNO: to CN4:) should be set to “0” in advance.

(3) The timing chart for READ is the same as that shown in Example 1,

{4) Timing Chart for PUNCH

Peripheral
device

Ready
DSR

-—

External interrupt

EX-INT

—

Send data
TXD

High

Low

High

Low

Fig. 3-13 Timing Chart for PUNCH [BTR System {(No DC Codes)]
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{a) When the external interrupt signal EXT-INT comes ON, data is sent from the NC.

(b) On reading the stop bit, the peripheral device forcibly sets the external interrupt signal to
*Low”. |t is essential that the external interrupt signal be set to “Low” temporarily.

{(c) On completion of processing, the peripheral device switches the EXT-INT signal ON again.
3-5-2. DC Code Control
When DC code control is effective, the NC outputs DC control codes to controt data transfer.
The user can select whether or not DC code control is performied by parameter setting.
The available DC caontrol codes are DC1 through DC4, as shown below.

“DC” is the abbreviation for “device control”, and these device control characters serve to start peripheral

devices.
87654821
DC1 : Tape reader start — O O
DC2 : Tape punch start - O 0
DC3 : Tape reader stop - O 0O =00
DC4 : Tape punch stop — /ib

[Supplement] 1. Since DC control codes are automatically generated from the NC, the user does
not have to write them into programs.

2. The control codes used are the ones shown above, regardless of whether the 1ISO
or EIA coding system is used.

3. The NC unit cannot be controlled by control codes sent from the peripheral device.
Example 1:

NC FG Fa Peripheral device

TXD r RD

RTS ) cs

cTS ‘ 110 BUSY/
DSR ‘— /O ALARMY
sG SG

DTR ’ DR

Fig. 3-14 Connection for DC Code Control
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ISupplement] 4. Since no EXT-INT signal is used in this example, bit 1 of NC optional parameter (bit)

No. 8 (No. 13, 14, 21, 22) (Ready signals of CNO: o CN4:) should be setto “1” in
advance.

(1) Timing Chart for READ

, ' I Peripheral ’
NC f--— devige

e

Ready

DSR

—_—
v}
Send data g g 8 c
XD 1 3 1 3
B Y 1
\ \ \ \
\ v \ [
S EEEAY \ A

Receive data
RXD Data Data

Within 100 characters Within 100 characters

Fig. 3-15 Timing chart for READ (DC Code Control)
(a) The NC sends the DC1 code.
{b) On receiving the DC1 code, the peripheral device starts transferring data to the NC.
{c) After reading the program name, the NC sends the DC3 code.

(d) On receiving the DC3 code, the peripheral device suspends transfer of data to the NC. Data
transfer stops within 100 characters after transrnission of the DC3 code.

{e} When processing at the NC is completed, the NC sends the DC1 code again.

{) On receiving the DC1 code, the peripheral device starts transferring the data immediately
following the data sent in the last transfer operation.

(@) The NC sends a DC3 code and a DC1 code during reading of each 256-character section of
the NC program (equivalent to a tape length of 0.65 m).

(h) The peripheral device sends the end of record code and data transfer is terminated.

{iy On completion of data reading, the NC sends the DC3 code.
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{2) Timing Chart for PUNCH

[he]~

Peripheral
device

—

Ready
DSR

—

Send data
TXD

Ny O

Data

Data

00

-—

Clear to send
CTS

Fig. 3-16 Timing Chart for PUNCH (DC Code Control)
(a) The NC sends the DC2 code.

{b} Ifthe CTS signal is ON, the data to be transferred is sent immediately following the DC2 code.

{c) When the CTS signal goes OFF, data transfer is suspended.

When the CTS signal comes ON again, the NC starts transferring the data following the previous

transfer data.

(d) When data transfer is completed, the NC sends the DC4 code.
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3-5-3. DC Code Control TYPEZ2

in the standard DC code control described in 3-5-2, DC codes can only be output from the NC. In TYPE2
control however, DC codes can also be output from the peripheral device.

When this type of control is used, the NC uses the four control codes DC1, DC2, DC3 and DC4, and the
host computer side uses two: DC1 and DC3.

DC Code NC Host Computer
DCH Enables data reading: Enables data reading:
(1) Starts data reading. {1) Responds to DC2.
{2) Cancels temporary stops. {2) Cancels temporary stops.
DC2 Sent to the peripheral device at the be-

ginning of a data transfer operation as a
data reading request.

DC3 Requests temporary stoppage of data Requests temporary stoppage of data
transfer from the peripheral device. transfer from the NC.
DC4 Terminates data transfer.

To make TYPEZ2 control effective, set “1” for both the standard DC code control bit and the DC code control
TYPEZ2 bit in the NC opticnal parameter (bit) for the relevant channel.

Example 1:

NC FG FG Peripheral device

TXD > RD
<

RXD SD
RTS RS
CTS ‘ Ccs
DSR - DTR
DTR | DR
SG SG

Fig. 3-17 Connection for DC Code Control TYPE2
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{1y Timing Chart for READ

Peripherai

NC |=— device

D 3]

Send data C ol
™D 1 3 1 3

\\ \\ \\ \\

A Y N N\ .
\ N \ “

—
Receive data Data Data
RXD

1

Within 100 characters Within 100 characters

Fig. 3-18 Timing Chart for READ (DC Cede Control TYPEZ2)

{a) The NC sends the DC1 code.
(b) On receiving the DC1 code, the peripheral device starts transferring data to the NC.
(c) After reading the program narme, the NC unit sends the DC3 code.

(d) On receiving the DC3 code, the peripheral device suspends transfer of data to the NC. Data
transfer stops within 100 characters after transmission of the DG3 code.

(e} When processing at the NC is completed, the NC sends the DC1 code again.

{f) On receiving the DC1 code, the peripheral device starts transferring the data immediately
following the data sent in the last ransfer operation.

{g) The NC sends a DC3 cede and a DC1 code during reading of each 256-character section of
the NC program (equivalent to a tape length of 6.65 m).

(R} The peripheral device sends the end of record code and data transfer is terminated.

(i) On completion of data reading, the NC sends the DC3 code.
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{2) Timing Chart for PUNCH

Peripheral
device

- D
Send data
XD H Data Data ﬁ
- D
Receive data C
RXD 1 1

Within 2 characters

NC {—=

Lo

Fig. 3-19 Timing Chart for PUNCH (DC Code Control TYPEZ2)

(a) The NC sends the DC2 code.
{b) On receiving the DC2 code, the peripheral device sends the DC1 code to the NC.
{c) On reading the DC1 code, the NC starts transferring data to the peripheral device.

(d) If reception processing for the data transfer cannot keep pace with data reception, the
peripheral device sends the DC3 code.

(e) The NC stops data transfer within 2 characters after receiving the DC3 code.
() After completing the processing backlog, the peripheral device sends the DC1 code again.

(@) On receiving the DC1 code, the NC starts transferring the data immediately following the data
sent in the last transfer operation.

(h} The NC sends the end of record code at the beginning of the transfer data and the DC4 code
when data transfer is completed.

[Supplement] If the times t1, 12 and 13 overrun the set values for the ready completion walting times for
the RS-232C channels set in the NC optional parameters (word), an RS232C device
reading error occurs.
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3-5-4, Slave Station Function

If an attempt is made to transfer data between two OSPs, it is normally impossible because both of the
OSPs function as master stations. The slave station function allows communication between two OSPs
by making one of them a slave station.

In the slave station mode, an OSP operates in the same way as a tape reader/punch.

OSP master station - > OSP slave station

Y

Master station (hot OSP) QSP slave station

Example 1: Example connection to a peripheral device when uging the slave station function

NC FG Peripheral device
Slave station FG Master station

TXD y RD
RXD —( SD

RTS RS
CTS cs
DSR < ER
G sG

RG1

DR

>
DTR EX-INT
‘7

EX-IN DATABUSY/

Fig. 3-20 Example Connection (1)
[Supplement] Since an EXT-INT signal is used in this example, hit 1 of NC optional parameter (bit) No.
8 (No. 13, 14, 21, 22) (Ready signals of CNQ: to CN4:) should be set to “0” in advance.
(&) The timing chart for READ is the same as the one shown in 3-5-1 (Example 1),
(b) The timing chart for PUNCH is the same as the one shown in 3-5-1 (Example 2).
(¢} When reading, the tape feed data following the program section is ignored.
{d) When punching, the tape feed data following the program section is not punched out.

(e) Notwithstanding ¢) above, if the end of record code is NULL, one character of NULL data is
punched out.
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Example 2: Example connection to a peripheral device when using the slave station function and
DC code control

NG Peripheral device
Slave station FG FG Master station

TXD ’ RD

RxD 1 sD

RTS r Cs

CcTs 4 I/O BUSY/

DSR ¢ 1/O ALARM/

SG S5G

DTR " DR

Fig. 3-21 Example Connection (2)

[Supplement] Since no EXT-INT signal is used in this example, bit 1 of NC optional parameter (bit) No.
8 (No. 13, 14, 21, 22) (Ready signals of CNO: to CN4:) should be set to “1” in advance.

(1) Timing Chart for READ

Slave station -— Peripheral
NC) device

RXD /4 DC2 Data Data DC4 \

RTS )

Fig. 3-22 Timing Chart for READ (Slave Station Function)
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(8} When reading operation is executed at the NC, the RTS signal is switched ON.
{b) The peripheral device outputs the DC2 code.
(¢} On reading the DC2 code, the NC staris data input processing.

{d)} When the NC needs to stop reading temporarily to execute processing, it switches the RTS
signal OFF. When this signal goes OFF, the peripheral device suspends data transfer to the
NC.

{e) On completing the backlog of processing, the NC unit switches the RTS signal back ON.

When the RTS signal comes ON, the peripheral device recommences data transfer to the NC.
() The peripheral device outputs the DC4 code 1o terminate data transfer.
{@) On reading the DC4 code, the NC switches the RTS signal OFF, terminating data reading.
(2) Timing Chart for PUNCH

Slave station | 3 Peripheral

{NC) device
Receive data DC1 DC3 DCA DC3
N N \
Senddata Data Data

TXD

—

Request to send
RTS

—

Clear to send
CTS

Fig. 3-23 Timing Chart for PUNCH (Slave Station Function)
{a) On reading the DC1 code sent from the peripheral device, the NC executes punch processing
of the data.

(b) Onreading the DC3 code sent from the peripheral device, the NC suspends punch
processing.

(¢} On reading a DC1 code sent from the peripheral device again, the NC recommences punch
processing.

{d) When all the data has been punched, the NC terminates punch processing on reception of the
DC3 code from the peripheral device.
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Example 3: Example connection between OSPs using the slave station function

Communication between two OSPs is executed by making one the master station and
the other the slave station.

OSP OSP
Signal Name Signal Name
FG FG

TXD > RXD

RXD XD

RTS > CTS

CTS RTS

DSR > DTR

SG “ SG

Cbh

RG1

DTR > DSR

EX-INT
NC Parameters OSP
Bit 7 6 5 4 3 2 1 0
Optional Data ¢] 0 1 % 0 0 1 0
parameter Condition | File name | DC code |Standard | 8-bit JIS | Even Parity No ready | 1-bit stop
(bit) No. 8 Set read control DC code parify check signal bit
TYPEZ2 |control gerforme setting

NC optional Baud Rate % indicates either “0” or “1” can be set.
parameter
(word) No. 6 2400

(1) For the parameters indicated above, set the same values for the two OSPs.

(2) Set the channel used for the peripheral device by setting NC optional parameter (word) No. 45
(designation of punch device) and NC optional parameter (word) No. 57 {designation of read
device) in advance.

(3) Bits 0 to 4 of NC optiona! parameter (bit) No. 40 are used to select master or slave status for
each channei: set one of the two OSPs as the master station (set “0”) and the other as the
slave station {set “1").

(4) On completicn of the steps above, communication between the two OSPs will be possible.



IV. PARAMETER
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SECTION 1 KINDS OF PARAMETERS

With this model of NC unit, parameters are classified as indicated below and special screens are prepared
for individual parameter types to allow parameter setting by directly inputting a numerical value or setting
required data in units of bits, etc.

(1) Display select screen (selection for disptay and not-display of parameter setting screens)
(2) Common variable

{3) User parameter

4y G/M code macro

(5) NC opticnal parameter (long word)

(6) NC optional parameter {word)

{7) NC opficnal parameter (bit)

(8) Input unit system

{9) NC optional parameter RS232C (CNO:)

(10) NC optional parameter SPINDLE (OKUMA VAC)
(11) System parameter

(12} Pitch error compensation

{13} Machine axis parameter

(14) Machine user parameter

(15} Machine system parameter

NOTICE . The kinds of paramsters to be used vary depending on the specification.
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SECTION 2 PARAMETER TABLE BY FUNCTION
Setting ltem Parameter to be Set Remarks
Travel end limit SYSTEM PARAMETER
P TRAVEL LIMIT
N TRAVEL LIMIT
Programmable limit USER PARAMETER Specified by user.

P PROG LIMIT WRK
N PROG LIMIT WRK
P PROG LIMIT MC
N PROG LIMIT MC

Pitch error compensation

SYSTEM PARAMETER
P PITCH ERR COMP
N PITCH ERR COMP
PITCH COMP SPAN
PITCH POINT

NC OPTIONAL PARAMETER
(WORD)

NO. 33 (Number of pitch error
compensation points)

PITCH ERROR COMP.

In-position check amount
{Exact stop check)

SYSTEM PARAMETER
IN POSITION

In-position check amount
(Exact stop check at a home
position command)

SYSTEM PARAMETER
IN POSITION (H)

Backlash compensation

USER PARAMETER
BACKLASH

Machine ccordinate system
offset value

SYSTEM PARAMETER
ZERO OFFSET (MC)

Home position

SYSTEM PARAMETER
HOME POSITION 1 - 32

HOME POSITION MOVEMENT
ORDER (HOMEPOSITION 1 -
32)

Setting of home position coordinate
values and axis moving sequence

Uni-directional positioning

USER PARAMETER
G60 OVERRUN AMP

Excess travel for uni-directional posi-

tioning

NC OPTIONAL PARAMETER (BIT)
No. 19: bit 0to bit5

Final positioning direction for one-
directional positioning
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Setting ltemn Parameter to be Set Remarks
Fixed cycle NC OPTIONAL PARAMETER Retraction for G73 cycle
(LONG WORD) Retraction for G83 cycle (when in-
No. 1 feed is specified by 1)
NC OPTIONAL PARAMETER Retraction for G83 cycle (when in-
{LONG WORD) feed is specified by Q)
No. 2
NC OPTIONAL PARAMETER Retraction for G76 and G87 before
{LONG WORD) orientation
No. 11
NC OPTIONAL PARAMETER (BIT) | Always keeps the fixed cycle’s cycle
No. 17 bit 0 axis at the Z-axis.
NC OPTIONAL PARAMETER (BIT} | Shift direction for fixed cycle
No. 17: hit1 & bit2
Tape punch NC OFTIONAL PARAMETER Number of tape feed holes for tape
(WORD) punching
No. 1
NC OPTIONAL PARAMETER Individual tape Iength for incremental
{WORD) tape punching
No. 2
NC OPTIONAL PARAMETER (BIT)} | Tape code for tape punching
No. 1: bit0
Puncher NC OPTIONAL PARAMETER Puncher’s baud rate
(WORD)
No. 8

NC OPTIONAL PARAMETER (BIT)
No. 8: bit0

Stop bit

NC OPTIONAL PARAMETER (BIT)
No. 8: bit 1

Sets whether the DATA READY sig-
nal is controlled by an external sig-
nal,

NC OPTIONAL PARAMETER (BIT)
No. 8: hit2

Parity check execution

NC OPTIONAL PARAMETER (BIT)
No. 8: bit3

Even parity
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Setting Item

Parameter to be Set

Remarks

Tape reading

NC OPTIONAL PARAMETER (BIT)
No. 1: bit 0
No. 1: bit 1

Code for tape reading, such as fixed
tape code and automatic recognition

NC OPTIONAL PARAMETER (BIT)
No. 1: bit2

TV check run

NC OPTIONAL PARAMETER (BIT)
No. 1: bit 3

Tape delimiter code

NC OPTIONAL PARAMETER (BIT)
No. 1: bit4

Verifying on tape rewinding after
tape reading

NC OPTIONAL PARAMETER (BIT)
No. 1: bit5

Automatic tape rewinding after tape
reading

NC OPTIONAL PARAMETER (BIT)
No. 1: bité

Special code as an alarm

NC OPTIONAL PARAMETER (BIT)
No. 1: bit7

Special code neglected

NC OPTIONAL PARAMETER (BIT)
Nc. 2: bit0

A block including control statements
such as CALL and GOTO is handled
as a block.

Oifset Cutter radius NC OPTIONAL PARAMETER Data for compensation vector check
compensation (LONG WORD)
No. 4
NC OPTIONAL PARAMETER Starting/end point decelerating dis-
{LONG WORD) tance compensation corner override
No. 5, No. 6
NC OPTIONAL PARAMETER Data for errors in calculating minute
{LONG WORD) arc and quasi-full circles
No. 9
NC OPTIONAL PARAMETER Decelerating rate for compensation
(WORD) corner override
No. 3
NC OPTIONAL PARAMETER Internal identification angle for com-
(WORD) pensation corner override
No. 4
NC OPTIONAL PARAMETER Decelerating rate for compensation
(WORD) arc’s internal override
No. 5
Three- NC QOPTIONAL PARAMETER Size of offset vector for three-
dimensional tool | (LONG WORD) dimensicnal tool offset
offset No. 7
Circular interpolation NC OPTIONAL PARAMETER Data for circular arc check
{LONG WORD) {Difference in radius between start-
No. 3 ing and end points)

NC OPTIONAL PARAMETER (BIT)
No. 20: bit 1

For single-axis command, actual
position or a point on the arc is taken
as the command value for the axis
not programmed.
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Setting ltem

Parameter to be Set

Remarks

Unit system for setting

NC OPTIONAL PARAMETER (BIT)
No. 9: bits0to 7

INPUT UNIT SYSTEM

NC OPTIONAL PARAMETER (BIT)
No.3: bits0to 7

Change in the setting unit system

Display

NC OPTIONAL PARAMETER (BIT)
No. 4: bit4

Subprogram (SSB) not displayed

NC OPTIONAL PARAMETER (BIT)
No. 4: bit5

Program display, indicating the re-
maining amount of travel

NC OPTIONAL PARAMETER (BIT)
No. 4: bité

4 x 4 as the size of the enlarged
display characters for the actual
position

NC OPTIONAL PARAMETER (BIT)
No.5: bitsQio 4

Check display’s screen mode

NC OPTIONAL PARAMETER (BIT)
No. 5: bit 7

Current value display including the
addition of manual intervention

Processing at power on

NC OPTIONAL PARAMETER (BIT)
No. 4: bit1

Automatic program selection

NC OPTIONAL PARAMETER (BIT)
No. 18: bits Qo 6

Selection of G code which is set au-
tomatically when power supply is
turned on

Processing at resetting

NC OPTIONAL PARAMETER (BIT)
No. 4: bit 2

NC reset, bringing the total sum of
manual intervention to 0

NC OPTIONAL PARAMETER (BIT)
No. 17: bit 3

NC reset, causing the mirror image
to be normal for all axes

Workpiece gecmetry en-
largement/reduction

NC OPTIONAL PARAMETER (BIT)
No. 6: bits(0to 5 :

Execution of workpiece geometry
enlargement or reduction

Axis command cancei

NC OPTIONAL FARAMETER (BIT)
No.7: bits0Qto 5

Selection of the axis to be command
canceled
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SECTION3 DESCRIPTION OF PARAMETER AND
SETTING PROCEDURE

This section describes the contents of the parameters and the parameter setting procedure to be followed
in the “parameter setting” mode.

The operation procedure to select the required parameter setting screen, to select the required parameter
setting page, and to move the cursor to the required data seiting itern is used in common to all parameter
setting screens. The procedure described below should be followed to select the parameter setting screen
and moving the cursor to the required data setting item for the operation explained hereafter.

(1) Operation to select the parameter setting screen

(a) Press the PARAMETER key in the MODE selection keys in the NC operation panel.

Indicator is lit.
=) 1» P MacMan
AUTO M| MANUAL EDIT AUX PARMETER EHO om

Press the PARAMETER ke

When the PARAMETER key is pressed, the indicator at the upper left part in the key is lit, and the

parameter setting screen is displayed. Atthe sametime, the function key names as indicated right
are displayed.

‘ ADD ‘ CAL ‘SEAHCH’ ‘ ITEM } ‘ ITEM } ‘ [EXTEND]

(F)(r2)(r3)(ra)(rs)(Fe)(F7)(r8)

The required parameter setting screen can be accessed
by pressing [F6] (ITEM?T) and [F7] {TEM|}.

(b) Press the function key [F6] (ITEM{) or [F7] (ITEM|) until the required parameter setting
screen is displayed.

In addition to the methods indicated above, it is also possible to select the parameter setting
screen using the PARAMETER INDEX screen. To call out the reqguired parameter setting screen
using the PARAMETER INDEX screen, press the WRITE key after pressing function key [F4]
(SEARCH).
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* Note that the selection of a parameter setting screen using the PARAMETER INDEX screen is
not possible at the screen where machine system parameters or machine user parameters are

displayed.
/l PARAMETER SET \
97/07/15 14:10:00
*PARAMETER | NDEX* I__"PKGE_I—
NO. [TEM NO. I TEM
Cursor ———=*-[1] COMMON VAR!ABLE 13 MACHINE PARAMETER
2 USER PARAMETER 14 DISPLAY SELECTION
3 G CODE/M CODE MACRO

G

NC OPTIONAL PARA. (LONG)
NC OPTIOMAL PARA. (WORD)
NC OPTIONAL PARA. (BIT)
NC OPT!ONAL PARAMETER

8 MC AX|S PARAMETER

9 SYSTEM PARAMETER

10 PITCH ERROR COMP.

11 SPINDLE LOAD MONITOR

12 TAPPING TOROUE MONITOR

4
5
6
7

=F
input & number of screen |

r

The required parameter setting screen can be selected in either of the following methods:

ADD

SEARCH, l ITEM [ ITEM i [EXTENDy

3) Input the code number of the required screen following the message “Input a number of
screen!”, then press the WRITE key.

4) Move the cursor to the item to be selected and press the WRITE key.

{2) Moving the cursor to the required data sétting item

According the parameter kind, the number and the name of the parameters to be displayed in one
page of parameter setting screen are determined. After displaying the required parameter setting
screen, the cursor can be moved to the required data sefting item by using the page keys (

and )} and the cursor control keys { @ @ @ @ ), or by directly keying in the
parameter number using the search function ([F4] (SEARCH)).

With some kind of parameters which are displayed only in one page of display, use of page keys or
[F4] (SEARCH} will not be necessary.
(&) Selection by page keys and cursor control keys
1) After displaying the required parameter setting screen, change the display page by pressing
the page key until the required parameter is displayed.
The function of the page keys is:

Page advance key ( ). Changes to the next page within the setting screen of the
same kind of parameters.

Page return key ( ): Changes to the previous page within the setting screen of
the same kind of parameters.

Move the cursor to the required data setting item using the cursor control keys.



4203-E P-363
SECTION 3 DESCRIPTION OF PARAMETER AND SETTING PROCEDURE

2} The function of the cursor control keys is:
Cursor right key ( @ ): Moves the cursor to the right within the displayed page.
Cursor left key ( @ ): Moves the curser to the left within the displayed page.
Cursor up key ( @ ¥ Moves the cursor up within the displayed page.
Cursor down key ( @ ):  Moves the cursor down within the displayed page.

{b) Selection using the search function

1) After displaying the required parameter setting screen, press [F4] (SEARCH).

“F” is displayed in the console line.

SET \ ADD \ CAL }SEAF!CH( 1ITEMT ' ITEM | l {EXTEND]

() (r2)(r3)(ra)(rs)(F8)(F7)(r8)

N, Press [F4].

“F" is displayed.

2} Key in the required parameter number following “F" and press the WRITE key.

The screen page changes to the one in which the required parameter is contained. The cursor is
positioned at the data field of the specified parameter number.

Example: =F15 [WRITE}

»

WRITE

ACAUTION : (1) After changing the parameter data, it is necessary to press the function key BACKUP.

The NC backs up the parameter data to the memory area in preset intervals. Therefore, if
power is turned off just after changing the parameter data, the new setting might not be
backed up. To prevent such a problem, it is recommended to back up the data by
pressing the function key BACKUP.

In response to the pressing of the function key BACKUP, the NC forcibly executes
backup processing and saves the data tc the memory area. This backup processing is
completed in several seconds.

When the BACKUP key is pressed, “BA” representing backup is displayed in the console

w_n

line. After the completion of backup processing, the console line displays “=" again.
{2) Some parameters require the power to be turned off once and then turned back on.

If the data is changed for such types of parameters, the following message is displayed in
the alarm line.

4217 Alarm D “Power on effective parameter set”

After changing the data for such types of parameters, press the BACKUP function key,
turn off power and then turn power on again.
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1. Display Select Screen (Selection for Display and Not-display of
Parameter Setting Screens)

(1)

2

3

The display select screen is displayed only when "14 DISPLAY SELECTION” is selected at the
DISPLAY INDEX screen. Note that it is not displayed by using function keys [F6] (ITEM?t) and
[F7]1 (ITEM{).

To display the PARAMETER INDEX screen, press the WRITE key after pressing function key [F4]
(SEARCH). Note that it is not called out from the screen where machine system parameters or
machine user parameters are displayed.

Move the cursor to the parameter setting screen, for which the display or not-display status
should be changed then press function key [F1] (SELECT/CANCEL). A red asterisk (*) is
displayed and cleared alternately each time function key [F1] (SELECT/CANCEL) is pressed.

The parameter setting screens for which a red asterisk (*) is displayed can be displayed.

To initialize the display/not-display setting for the parameter setting screens, press function key
[F3] (INIT).

In the initial state, the following parameter setting screens are displayed.
- Cormmon variable

- User parameter

- G code/M code macro

- NC opticnal parameter

- DNC-B parameter (option)

- NC run monitor (option)

- Tolerance control parameter (option)

- DNC-C parameter (option)

- Rotary axis parameter {option)

- Spindle overload monitor parameter {option)
- Tapping torque monitor parameter (option)

- Machine parameter

- Thermal displacement compensation parameter (option)
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(4) The screen returns to the PARAMETER INDEX screen when function key [F7] (QUIT) is
pressed.

ﬂ PARAMETER SET

197/07/15 14:10:00
PAGE 1

*DISPLAY SELECTION*

ND. I TEM NO. | TEM
(1] COMMON VARIABLE * 13 MACHINE PARAMETER
2 USER PARAMETER

3 G CODE/M CODE MACRO

4 NC OPTIONAL PARA. {LONG)

5 NC OPTIONAL PARA. (WORD)

6 NC OPTIONAL PARA. (BIT)

7 NC OPTIONAL PARAMETER

8 MC AXIS PARAMETER

9 SYSTEM PARANETER

# 10 PITCH ERROR CONP.

# 11 SPINDLE LOAD MONITOR

* 12 TAPPING TORQUE MON ITOR

* Kk ¥ ¥ ¥ ¥ k k ¥

=

imput a number of screen !

SELECT/ l ‘

CANCEL INIT QT /

(e (R (re) () (s ) (e ) (77 ()
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2. Common Variables
The common variables are referenced and updated in common from the schedule program, main
programs and subprograms. The procedure to set the common variable data is explained below.

Procedure:

(1) Select the COMMON VARIABLE setting screen,

The standard specification provides 200 sets of common variables ranging from VC1 to VC200;
optionally, 1000 sets of common variables are available in the range from VC1 to VC1000. One
page of the COMMON VARIABLES screen displays 40 sets of the common variables.

If the common variable for which the data should be setis not displayed on the current page, change
the page until the required common variable appears by pressing the page keys. Then, move the
cursor to that parameter by pressing the cursor control keys.

Itis also possible to move the cursor to the required common variable by using the search function,
[F4] (SEARCH).

F PARAMETER SET

[97/07/75 14:10:00
*COMMON VARJABLE* (VC—-)

NO. NO. NO. NO.
1 ik 12 703 0
2 7 12 1 2 7 32 3
3 998 13 1 23 7 33 0
4 992 14 0 24 0 0
5 -15 15 0 25 0 35 0
6 -10 16 0 2 0 36 1)
7 -18 17 3 0 37 ¢
8 -12 18 0 28 0 38 0
g 24 19 0 2 0 3% 0
10 -6 20 0 30 0 40 0

X Y z
ACT POSIT (WORK}  -0.001 -0.00 —0. 003

k;:‘r l ADD ‘ ]SEAHCH} }ITEMT ‘ ITEM ] [mewy
(P (F2) () (Fa) (/) (re ) (F7) (8)

(2) Setting
(&) If the value to be set is known:

Press [F1] (SET) and key in the value from the keyboard.

(b) I the value is already set and the value to be added to or subtracted from the existing value is
set:

Press [F2] (ADD) and key in the value to be added to or subtracted from the present setting.
(3) Press the WRITE key.

The data on which the cursor is placed is updated according to the keyed in value.
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Up to eight digits of data elements may be entered. Internally, they are floating point

[Supplement]
numbers which are eight bytes long.
63 56 48 47 40 3z 24 16 8 1]
|
— () — e § [e— () —re—F —> 1 [« M P
1
Sign bit ;:;gonent LDecimal point position
) - Mantissa part -
0=E =255
(1% x 1. M x 2128 Reference value: 128 E <O0........ Exponent underflow
E>256 ..... Exponent overflow

W, 1

EMPTY data is displayed as EMPTY ().

{4) For the standard specification, the data is backed up for all of 200 sets of common variables.
For the optional specification, the data is backed up for 400 sets of common variables among

Key in “x” as entry data and press the WRITE key. This results in setting EMPTY. The

1000 sets of them.
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3. User Parameters

The following user parameters are available.

No. | Display Screen Contents In't'?/]alsu?'ng Setting Range | Setting Unit

1 |PPROG LIMIT |Software-based Depends on -99999999 to | Selected

WRK P-directional and machine +99999999 unit system
N-directional travel end specification
limits disclosed to users.
2 |NPROGLIMIT |pisplayed in the work Same as above | -99999999 to | Selected
WRK coordinate system. +98999999 unit system
3 |P PROG LIMIT |Software-based Same as above | -99999999 to | Selected
MC P-directional and +99999999 unit system
N-directional travel end
4 |NPROG LIMIT |limits disclosed to users. | Same as above |-99999999 to | Selected
MC Displayed in the machine +99999999 unit system
coordinate system.
5 |G60 OVERRUN | Amount of a jump in 1000 0 to 30000 Selected
AMT uni-directional positioning. unit system
The direction in which
positioning is made is set
by the NC optional
parameter (bit), No. 19.

6 |BACKLASH Backlash compensation 0 -1000 to 1000 | Selected
amounts for individual unit system
axes are set.

7 |CLAMP IN-P Clamp in-position width 0 0 to 1000 Selected
for each axis. unit system
(If the setting is “0”, clamp
in-position check is not
carried out.)

The P PROG LIMIT WRK and P PROG LIMIT MC display the same data in the coordinate values in the
work and machine coordinate systems. If either of the data is changed, the data of the other parameter is
changed accordingly. Similarly, if either of the data is set in the program using G22, both of the parameter
data are changed.

This is also true for N PROG LIMIT WRK and N PROG LIMIT MC.
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<Setting procedure>

/o
(97707715 T4:70:00
*SER PARAMETER* Tom
X Y i
P PROG LIMIT WK 5000. 000 5000. 000
N PROG LIMIT WRK  =5000.000 -5000. 000 5000, 000
P PROG LIMIT MC 5000. 000 5000. 000 5000. 000
N PROG LIMIT MC -5000. 000 -5000. 000 -5000. 000
660 OVERRUN AMT 1.000 1.000 1,000
BACKLASH 0. 000 0. 000 0.000
CLAMP IN-P 0.000 0.000 0.000
0.000 0.000 0.000
0. 000 0.000 0.000
0.000 0. 000 0.000
X Y z
ACT POSIT (MC) -0.001 0. 001 -0.001
\SET ‘ ADD [ CAL ISEARCH] ) ITEMT! ITEM | ‘ [EXTENy

DEEEE®E®®

{1) Display the USER PARAMETER screen and move the cursor to the required parameter by
using the cursor control keys or by using [F4] (SEARCH).

To set the data for additional axes (5th and later axes), display the next page by pressing [F5] (AXIS
CHANGE) and move the cursor to the data setting item in the same mariner.

{2) Setting
(a) M the value to be set is known:

Press [F1] (SET} and key in the value from the keyboard.

{b) If the value is already set and the value to be added to or subtracted from the existing value is
set:

Press [F2] (ADD) and key in the value to be added to or subtracted from the present setting.

(c} If the value is 10 be set newly as a relative value in reference to the actual value:

Press [F3] (CAL) and key in the relative value of the position to be set in reference to the actual
position.

Note that this setting cannot be used for setting the data for BACKLASH, CLAMP IN-P, and G60
OVERRUN AMT.

(3) Pressthe WRITE key.

The data on which the cursor is placed is updated according to the keyed in value.
In the setting for P/N PROG LIMIT:

If the set data is outside the travel end limit set for the system parameters, an error message is
displayed and the set data is ignored.
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4, G/M Code Macro

Program name of the programs used as G code macro (G100 to G120) and M code macro (M201 to M210)
should be set.

Setting procedure is indicated below.

(2

)

mARAMEI'ER SEY

G10Y
G102
G103
G104
G105
6106
G107
Gios
G109
Gt10

ACT POSIT {(WORK}

*G CODE MACRO*
CALL
G111 01000
0AM32 G112 0AM32
0AM33 G113 OAM33
OAM34 G114 0AM34
e G115 *
e 6117 "
* G117 *r
*k 6118 -
w 5119 **
o 6120 e
-0.001

*N CODE MACRG®

CALL
M201
M202
M203
M204
M205
M206
M207
M208
M209
W210

Y
-0.001

| 87/07/15 14210:00\

OALN3
P

FEEREELY

-0. 001

IR

’mm‘wm:ham@/

DEE®:®®E®®

(1) Select the G/M CODE MACRO setting screen and move the cursor to the data setting position
either by using the cursor control keys or by using the search function [F4] (SEARCH).

Press [F1] (SET), and “S” appears in the console line. Key in the program name following “S”.

To clear the program name, key in “x”.

Press the WRITE key.

The program name on which the cursor is positioned is changed to the newly keyed in program

name.

On the screen, %" is displayed if program name is not registered.

NOTICE

them.

: A program name which is set at 00000 to 00299 will result in an alarm. The G0000 and
following are intended for use by the maker subprograms only, users are not allowed to use
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5. NC Optional Parameter (Long Word)

For optional parameter {long word), those listed below are available. The parameter numbers given in the
following table are keyed to the numbers displayed on the OPTIONAL PARAMETER (LONG WORD)

screen.
Parameter Initial Setting Setting
No. Item Contents Value Range
1*1 Retraction in In G73 cycle, Z-axis is infed by “Q", 500 0 to 10000
G73 cycle retracted to level “d” and then infed by {lam)
(high-speed *Q+d". Set this retraction amount “d”.
deep hole) Return point tevel
........ 9 g
R —f_‘.’ .
d
hE SN
Q : d
RS S
Q :
z &
Retraction in In G83 cycle, if infeed distance is set for “I",
G83 cycle Z-axis is infed by “I”, retracted to level “ds”
{deep hole) and then infed by “I+d>". Set this retraction
amount “ds”.
Fmm— Return point level
[}
; {
R i i
PR U X BN £ S S
J L R
bt
4 } L
J l# 1 ; E CP
! i :
LY
z lg
-t
ol Retraction in In G83 cycle, Z-axis is infed by "Q”, 1000 0 to 1000
83 cycle retracted to level “R” in a rapid feedrate, (nrm)
(deep hole) and then positioned to the level “d” higher
than the previously infed level. ‘Infeed by
“Q+d” is made after that. Set this retraction
amount “d”.
------- ® Return point level
R
z
31 Arc check data | An alarm will occur if, in an arc command, 20 210 200
the difference in radius between the starting {um)
point and the end point is greater than the
preset level, set by the check data.

*1In 0.1 wm unit specification, the initial setting value and the setting range are ten times those in mm
unit specification.
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Parameter Initial Setting Setting
No. ltem Contenis Value Range
4+ Cutter radius For an extremely small corner movement, if 50 0 to 5000

compensation AVX = AV and AVy = AV, then ignores the (umy)
vector check rear moving point for movement. The AV is
data set by the check data. Avx
_____ ._l_ - Avy
' i,
J
™\
AN
~ ——

5 Decelerating 0 0 to 99999999
distance at end (wm)
point for cutter . ~ed
radius com- rograr N
pensation corner F;’?L/""/Q\ -
override Toot patn s

A.  Override ON point \
B: N1 positioning point

6 Decelerating C: Override OFF point 0 0 to 99899999
distance at Ni: X Y Ft (um)
starting point for i
cutter radius N2: X_Y_ F2_
compensation £e: Decelerating distance at corner’s
comer override end point

£s: Decelerating distance at corner’s
starting point

7 Three- Three-dimensional 0 —99999999 to
dimensional tocl tool offset vector +89999999
offset vector size />/ /’\ (um)

G41 tool path. \//\ .
‘Programmed
path
Vector componerit in Xp-axis direction:
Vx=ixr/p
Vector component in Xp-axis direction:;
Vy =jxr/p
Vector component in Xp-axis direction:
Vz=kxr/p
where,
i, [, &k : Values specified by I, J and K
respectively.
r : Tool offset value corresponding
to the tool cffset number
specified by D.
p : Parameter-set Value, for 0, the
following equation applies.
P+ + K

*1

In 0.1 um unit specification, the initial setting value and the setting range are ten times those inmm

unit specification.
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Parameter Initial Setting Setting
No. ltem Contents Value Range
g+ Errordata ax ax 10 2 to 200

resulting from {um)
cutter radius &y ﬂt"y
compensation
calculation for
minute circular
arcs and quasi-
full circles in
cutter radius
compensation
mode
Minute arc Quasi-full circle
(AX = AV, AY = AV)
(a) Minute arc
The horizontal and vertical distances
between the starting point and the end
point of a circular arc are smaller than
the setting.
(b) Quasi-full circle
A circular arc which is almost a full
circle. The horizontal and vertical
distances of the gap of the arc are
smaller than the setting.
The setting AV is given by the error data.
The end point of a minute circular arc is
ignored and no arc movement takes place.
The end point of a quasi-full circle is ignored
and the arc is handled as a full circle which
begins at the starting point.

10 Maximum When an attempt is made to feed an axis at | Depends on 0 to 200000
feedrate clamp a rate exceeding the preset value, the axis | machine (mm/min)
value feedrate is clamped at this value. specification

11+ Retraction In the G76 and G87 cycle, the cutting tool is 500 0 to 10000
amount in G76 infed to level “Z" where a dwell of “P” {nm)

{fine boring) and
(G87 (back
boring) cycles

seconds is carried out and then it is
retracted upwards by “d”. At this retracted
level, the cutting tool is shifted by “Q” in the
direction opposite to the tool bit. Set this
retraction amount “d".

o .? ? Return point level

%1

In 0.1 um unit specification, the initial setting value and the setting range are ten times those in mm

unit specification.
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Parameter Initial Setting Setting
No. item Contents Value Range
12*1 Positioning point | Sets the distance between the first 500 500 to 5000

for RMILI (inner | positioning point for RMILI (inner round {um)
round milling) milling) and the workpiece end face.

13 Number of bytes | Sets the number of hytes for the program 0] 0 to 99999999
for the program | data transmission until the cycle start in the (bytes)
data transmis- DNC-B remote buffer operation mode with
sion until the communication control protocol is started.

DNC-B cycle
start.

14 Feedrate change | Sets the feedrate value when the rapid 20000 1 to 20000
value in the fixed |feedrate is changed to a cutting feedrate in {wm/min)
cycle the fixed cycle.

15 Spindle index Spindle index zero offset is set {0 be used Depends on |0 to 359999
zero for E command in the synchronized tapping | machine (171000 deg.)

mode. specification. |or
0 to 3599999
(1710000 deg.)
*2
16 Spindie IN-P Spindle (C-axis) IN-P check value is set. Depends on |0 {o 359999
check value machine {1/1000 degq.)
specification. [or
0 to 3599899
(1/10000 deg.)
*2

17 Spindle index Spindle position deduction amount is setto | Depends on | 0 to 359899
angle at rapid be used for E command in the synchronized | machine (1/1000 deg.)
feedrate tapping mode. specification. |or

0 to 3599999
(1/10000 deg.)
*2
1g#+1 Tolerance for the | When the programmed tool path is different 0 0 to 99999999

interference with | from the actual tool path as shown in the {um)
cutter radius figure below, a tool interference error is
compensation generated while the tool does not interfere

with the workpiece.

To avoid this, set the tolerance range (“t" in

the figure below) for interference.

Interference error will not be generated

when the gap between the programmed tool

path and the actual tool path is within the

tolerance range.

Center of tool
Programmed
tool path
*1 In 0.1 wm unit specification, the initial setting value and the setting range are ten times those in mm
unit specification.
*2

Setting unit: VAC control unit (1/1000° or 1/10000°)



4203-E P-375

SECTION 3 DESCRIPTION OF PARAMETER AND SETTING PROCEDURE

Parameter Initial Setting Setting

No. ltem Contents Value Range

19 Spindle orienta- | Sets the offset amount during spindle 0 0 to 359999
tion offset value | orientation with the VAC. {1/1000 deg.)

or

0 to 3599299

{1/10000 deg.)
*2

20 Spindie index With the VAC, if spindle position is shifted 0 0 to 20000
position check from the completion of spindle indexed (1/1000 deg.)
range position beyond the preset range, it causes or

an alarm. 0 to 200000
This range is set for this parameter. (11 00020 deg.)
*,

20+1 F1 digit feed Sets the acceleration/deceleration data for 0 0 to 4000000
accel./decel. the F1 digit feed (parameter type)
constant

23 Motor continuous | Sets the spindle motor continuous rating. 0 110to
rating {This value varies according to the motor 99999999

capacity.) W)

261 Circular radius R | If the error between the radius at the start 0 0 to 1000
command error | and end point of the arc and the specified {um)
check amount radius (R) is smaller than the preset value,

the specified center of the arc is taken as
the center for the start and end point of the
arc.

This value is set for this parameter.

28 3-D arc Designates the arc shape'’s permissible 0 Oto
command PQR | error amount when the P,Q,R commands 99999999
permissible error | are used as normal line vector commands.

30 Safety door Sets the maximurn feedrate of the axes to 2000 1 to 2000
interlock be moved while the operator’s door is open. {mm/min)

33 Synchronization | The difference between the master axis 0 Automatic
position shift command and the slave axis command setting
amount (um) (SRSCON) is automatically set as the

synchronization position shift amount if this
value is “0” when the power is turned on.

34 Cutting start Sets the distance between the cutiing start 0 —99899999 to
point for RMILO | peint for RMILO (outer round milling) and +09999999
(outer round the workpiece end face. {um)
milling)

35 Cutling start Sets the distance between the cutting start 0 —99999999 to
point for RMILI point for RMILI (inner round milling} and the +99999999
{inner round workpiece end face. {um)
milling)

*1 In 0.1 um unit specification, the initial seiting value and the setting range are ten times those in mm
unit specification.
*2

Setting unit: VAC control unit (1/1000° or 1/10000°)
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Parameter Initial Setting Setting

No. ltem Contents Value Range

36 Z-axis cutting For I-MAP B specifications, this parameter 0 —99999999 1o
position sets the tool’'s OD for convex solid profiles +99999999

at a position (Z-cut position) away from the (um)
cutting allowance.
Standard setting amount: 5000

37 Approach For I-MAP B specifications, this parameter 0 —98999999 to

position sets the approach paosition for concave solid +99999999
profiles. {um)
Standard setting amount: 1000

38 Travel width at For I-MAP B specifications, this parameter 0 —99999999 to

pick operation sets the travel width at pick operation for +99899999
irregular solid profiles. ()
Standard setting amount: 1500

41 Upper limit Sets the upper limit feedrate value to be 200000 0 to 200000
feedrate value used for T1 time constant changing {mm/min)

processing.

43 Minimum gaging | Sets the minimurn length of the tools for 60 110 999
tool length for which the corresponding function will be (mm)
automatic tool used. {used by gaging MSB)
length offset/
breakage detec-
tion

44 Maximum tool Sets the maximum length of tool to be 0 010 999
length used. (used by gaging MSB) {mm)

*1 In 0.1 um unit specification, the initial setting value and the setting range are ten times those in mm
unit specification.
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The data setting procedure for NC optional parameter {long word) is indicated below.

/[ PARAMETER SET

[97/07/15 1410500
*NC OPTIONAL PARAMETER (LONG WORD)®

NO. NO. NO. NO.
1 1 500 21 0 3 0
2 000 12 5000 22 0 32 0
3 20 13 0 23 0 33 -7199998
4 50 14 20000 24 0 34 5000
5 0 15 0 2 0 3 5000
6 0 18 20 26 0 36 5000
7 0 17 0000 27 0 37 1000
8 0 18 50000 28 o 38 1500
9 0 19 180000 29 0 39 0
10 100000 20 20000 30 2000 40 0

X Y z
ACT POSIT (WORK}  —0.001 -0.001 -0.001

kSET ‘ ADD 1 CAL ‘SEAHCH‘ 'ITEMT ‘ lTEMl‘ EEXTEND]/

D) () () () () (re) (F7) (Fe)

(1) Display the NC OPTIONAL PARAMETER (LONG WORD) screen and move the cursor to the
required parameter by using the cursor control keys or by using [F4] (SEARCH).

(2) Setting
(a) Ifthe value to be set is known:

Press [F1] (SET) and key in the value from the keyboard.

{b) If the value is already set and the value to be added to or subtracted from the existing value is
setl!

Press [F2] (ADD) and key in the value to be added to or subtracted from the present setting.

{c} If the value is to be set newly as a relative value in reference to the actual value:

Press [F3] (CAL) and key in the relative value of the position to be set in reference to the actual
position.

For parameters for which the math function is not valid, pressing of [F3] (CAL) is ignored, and this
operation cannot be used.

(3) Pressthe WRITE key.

The data on which the cursor is placed is updated according to the keyed in value,
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6. NC Optional Parameter (Word)
The following optional parameter (words) are available.
For NG optional parameter {word)}, those listed below are available. The parameter numbers given in the
following table are keyed to the numbers displayed on the NC OPTIONAL PARAMETER (WORD) screen.
Parameter initial Setting Setting
No. Item Contents Value Range

1 Tape feed holes | For a punchout in the PIP {transfer) mode, 600 1 to 10000

in punching there is a tape feed before the program is {holes)
punched out, which is followed by tape
feed. The number of feed holes is set by
this parameter.

2 Defaults of tape | A file of part programs which is too long to 180 1to 300
lengths in be stored in a roll of paper tape is divided (m)
divided punching |into smaller files to be punched out. The

lengths of the divisions are closed at the
breaks of each block, so that the setting is
slightly different from the actual tape length.
A divided punchout gives the beginning of
each fape part a file name. Note that the
setting does not include the lengths
correspending to the file name and feed
holes.

3 Decelerating 100 110 100
ratio of cutter (%)
radius
compensation
corner override '

N1 X_Y_ F1
N2 X_Y_F2

4 Internal A : Override ON point 90 110179
identification B : N1 positioning (deg)
angle of cutter C : Override OFF point
radius r : Decelerating ratio
compensation § : Corner's internal identification angle
corner override

2 .
i —_ r F2 x L
B [ F*ee —l? F2
IE Flg ;
",:- le _.f,.-.g S-Ci Distance
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Parameter
No.

fterm

Contents

Initial Setting
Value

Setting
Range

5

Decelerating
ratio of cutter
radius
compensation
arc’s internal
override

Programmed
path

Tool path

Generally, the feedrate during cutter radius
compensation is controlled so that the tool
center path gets the specified speed.
Parameter setting, however, provides and
override which permits the feedrate on the
programmed path to get the specified
speed although it is limited to circular arc’s
inside cutting.
{a) When refrp X 100 = Parameter
setting
Actual feedrate =
Specified speed x r¢/rp
(b) When re/rp x 100 < Parameter setting
Actual feedrate =
Specified speed x
(Parameter setting/100)

100

1to0 100
(%)

NC baud rate for
RC232C
Channel 0

This parameter sets the baud rate of the
RS232C interface when used for the
puncher.

Baud rate
110
150
300
600

1200
2400
4800
9600
19200

If a baud rate other than the value indicated
above is set, the baud rate closest to and
smaller than the setting is selected.

600

110 to 19200
(bps)

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new data,
then turn it on again.
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check period

for this parameter, an alarm occurs.
Whether this STM answer back time over
check is made effective or ineffective is set
for NC optional parameter (bit) No. 15, bit 5.

Parameter Initial Setting Setting
No. ltem Contents Value Range

7 Override in Pocket milling (spiral type) PMILR 100 110 100
pocket milling (%)
(spiral type) f
corner cutting

+

<
In the movement illustrated above, this
parameter specifies the override of the
feedrate of the 45-degree cut.
Actual feedrate = Specified speed x

(rA100)

This value of r is set by the parameter.

8 Magazine pot This parameter specifies the magazine pot 0 1 1o number
number for touch | number for storing the touch probe. of magazine
probe pots

g Imaginary This parameter specifies the imaginary 2000 1 to 8000
spindle rpm for spindle speed for the machine lock mode (min-1)
machine lock operation. {rpm)

11 Designation of This specifies the operation method to be 1 0to3
operation meth- | selected when option designation is not
od given at the time program selection is made.

Setting Operation Method
0 Normal operation (method A)
1 Large volume operation
{method B)
2 Operation without branching and
subprograms (method S)

13 Schedule pro- Sets whether or not the automatic updating 0 Oto1
gram auto of the schedule is effective or ineffective.
update 0: Ineffective

1: Effective

16 Number of bytes [ This specifies the number of bytes in one 0 0 to 4000
in one block for | block when NC program is (bytes)
batch output in reverse-transmitted in protocol A.

DNC-B mode

18 STM answer After the execution of S, T, or M command, 120 0to 120

back time over if no answer back is given within a time set {min)
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Parameter Initial Setting Setting
No. tem Contents Value Range
19 In-position time | If all axes do not arrive within in-position 6000 0 to 6000

over check zone within the preset duration after the (x 0.1 sec)
period completion of calculation, an atarm occurs.

This duration is set.

Whether the in-position time over check

function is made effective or not is

determined by the setling for NC optional

parameter (bit) No. 15, bit 6.

21 Allowahle num- | An alarm occurs when the spindle load 0 Oto 32
ber (n) of torque | torque exceeds the allowable value for the {times)
low for synchro- | duration of 6.4%n (msec) continuously while
nized tapping the synchronized tapping torque is

monitored.
Sets the allowable number (n) of low torque
for the synchronized tapping.

23 File read waiting | Sets the duration from file name desig- 0 0 to 9999
time for channel | nation {DC4 output) to the file read (DC1 (sec)
0 in DNC-B output) for channel 0 with DC code control.
mode If “0” is set, the parameter No. 34 will be

used automatically.

24 File read waiting | Sets the duration from file name desig- 0 C to 9999
time for channel | nation (DC4 output) to fite read (DCA {sec)
1 in DNC-B output) for channel 1 with DC code control.
mode If “0” is set, the parameter No. 35 will be

used autornatically.

25 File read waiting | Sets the duration from file name desig- 0 0 to 9999
time for channel | nation (DC4 output) to file read (DCA (sec)
2in DNC-B output) for channel 2 with DC code control.
mode If “0” is set, the parameter No. 36 will be

used automatically.

26 File read waiting | Sets the duration from file name desig- 0 0 to 9999
time for channel | nation (DC4 output) to file read (DCA (sec)
3in DNC-B output) for channel 3 with DC code control.
mode If “0” is set, the parameter No. 37 will be

used automatically.

27 File read waiting | Sets the duration from file name desig- 0 0 to 9999
time for channel | nation (DC4 output) to file read (DCH (sec)
4 in DNC-B output) for channel 4 with DC code control.
mode It “0” is set, the parameter No. 38 will be

used automatically.

33 Maximum This parameter specifies the total number of 2304 0 to 2304
allowable sets of | sets of pitch error compensation data of all {points)
screw pitch error | axes.
compensation

34* Ready comple- | This specifies the duration in which the 10 1 to 9999
tion waiting time | R5232C channel 0 must be set ready. Ifit (sec)
for R8232C i5 not set ready within the time specified, an
channel 0 alarm occurs.

Parameters indicated by an asterisk (*} require turning off the power supply once after setting new data,
then turn it on again.
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Parameter Initial Setting Setting
No. Iltem Contents Value Range
35* Ready comple- | This specifies the duration in which the 10 1 to 9998

tion waiting time | RS$232C channel 1 must be set ready. If it (sec)
for RS232C is not set ready within the time specified, an
channel 1 alarm occurs.
36* Ready comple- | This specifies the duration in which the 10 1 to 9999
tion waiting time | RS232C channel 2 must be set ready. H it (sec)
for RS232C is not set ready within the time specified, an
channef 2 alarm occurs.
37 Ready comple- | This specifies the duration in which the 10 1t0 9999
tion waiting time [ RS232C channel 3 must be set ready. Ifit {(sec)
for RS232C is not set ready within the time specified, an
channel 3 alarm occurs.
38* Ready comple- | This specifies the duration in which the 10 1 to 9998
tion waiting time | RS232C channel 4 must be set ready. Ifit (sec)
for RS232C is not set ready within the time specified, an
channel 4 alarm occurs.
39* Baud rate of This parameter specifies the baud rate for 600 110 to 19200
RS8232C channel | RS232C channel 1. {bps)
1
40* Baud rate of This parameter specifies the baud rate for 600 110 1o 19200
RS232C channel |RS232C channel 2. (bps)
2
41* Baud rate of This pararneter specifies the baud rate for 600 110 to 19200
RS232C channel | RS232C channel 3. (bps)
3
42* Baud rate of This parameter specifies the baud rate for 600 110 to 19200
RS232C channel { RS232C channel 4, (bps)
4
43 RS232C channel 0] Qto4
used for DNC-A Setting Device Name {channel)
channel 0 |TT : (CNO)[RS232C]
1 ChN1 [RS232C)
2 [CN2 : [RS232C]
3 |CN3 : [RS232C]
4 |cNg - [RS232C]
44 Channel No. for | Sets the channel No. for DC code control in 0 Oto4
DC code control | the infinite buffer operation mode. {channel)

CNO : 0
ChN1 1
CN2 ; 2
CN3 : 3
CN4 4

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new data,
then turn it on again.
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Parameter Initial Setting Setting
No. Item Contents Value Range
45* Designation of 0 Otob

punch device Setting Device Name
0 |TT : (CNO) [RS232C]
1 CN1 : {RS232C]
2 CN2 . [RS232C)
3 CN3 : [RS232C]
4 [CN4 : [RS232C)
5 PP [Parallel]

46* Designation of 0 Oto5
print data output Setting Device Name
external device
name 0 Tt : (CNO0) [RS232C]

1 |{CN1 : [RS232C]
2 |CN2 : [RS232C}]
3 |CN3 IRS232C]
4 [CN4 : [RS232C]
5 PR [Centronics]

48 Average number | This specifies the number {n) of load data 16 4 to 80
of sampling data | sets to be sampled; spindle and axis load (times)
sets for load data is the average value of these sampled
display data sets.

50 Synchronization | If the synchronization error between the 0 (um) 0 to 1000
permissible error | master axis and the slave axis exceeds the
A value set for this parameter during

operation under normal state, an alarm
OCCurs.

51 Synchronization | If the synchronization error between the 0 (um) 0 to 5000
permissible error | master axis and the slave axis exceeds the
B value set for this parameter at power on

state, an alarm occurs.

56 Automatic During automatic gauging using a touch 0 Oto 10
gauging retry probe, the gauging cycle is repeated if the
counter contact of the touch probe is held ON. This

parameter sets the number of times the
gauging cycle should be retried.

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new data,
then turn it on again.
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Parameter Initial Setting Setting
No. ttem Contents Value Range
57* Designation of Set the default tape reading device. 0 Oto5

read device (no

DC code control) Setting Device Name
Q TR : Standard tape reader
1 CNO: RS232C channel 0 tape reader
2 CN1: RS232C channel 1 tape reader
3 CN2: RS8232C channel 2 tape reader
4 CN3: RS232C channel 3 tape reader
5 CN4: RS232C channel 4 tape reader

59 3-D arc projec- | The tolerance amount used to determine 0 0 to 32767
tion path judge- |whether the path obtained by projecting the (wm)
ment tolerance 3-D arc on a plane is a line or not.
amount

61 Synchronized Synchronized tapping torque monitoring c 110 100
tapping torque | starts in the following manner (%)
monitor (a) Spindle overload is ignored until the
Spindle speed spindle speed reaches A% of the S
(A) command value,

(b) When the spindle speed reaches A% of
the S command value, torque
monitoring starts after duration “t” (100
msec) to wait the spindle speed to be
constant.

Set value of A (%) and t (100 msec).

T Sp;'ndle ovedgac: is ignored
Mooy corant_y 5 e g soeed
E H ‘—,r——* ¢ t: Duration “” {set by the
® parameter), the spindle
3 overload is ignored.,

62 Synchronized 2 0 1 to 1000
tapping torgue B \ {x 0.1 sec)
monitor NS Monitoring torque value

Spindle constant speed
Waiting time (t)
— Time
Spindte is recognized

——at the constant spead.
'S! S command
2 value
2
E A% 100%
&

Time

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new data,
then turn it on again.
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Parameter Initial Settin Settin
No. ltem Contents Value 9 Ftangg
85 MANUAL skip Clamping will occur when the manual skip 0 1 to 10000

feedrate clamp feedrate exceeds this setting value. {mm/min)
value
101 Feedrate varia- | Set the feedrate variation ratio (variation 0 0 to 100 (%)
tion ratio during | ratio for each pressing of the cursor key)
teaching IN during the teaching IN mode applied by the
mode cutting condition change function,
102 Spindle speed Set the spindle speed variation ratio 0 0 1o 100 (%)
variation ratio (variation ratio for each pressing of the
during teaching | cursor key) during the teaching IN mode
IN mode applied by the cutting condition change
function.
103* | Designation of Set the default device name used for the 0 Oto N1
parameter punch | parameter punch out function.
out device - -
Setting Device Name
0 |TT: (CNO)
1 CN1: Channel 1, R§232C
2 CN2: Channel 2, RS232C
3 CN3: Channel 3, RS232C
4 CN4: Channel 4, RS232C
5 PP: Parallel puncher
[ MD1: Memory disk
7 FDO: Channel 0, 3.5" FD interface
8 FD1: Channel 0, 3.5" FD interface
2] FD2: Channel 1, 3.5" FD interface
10 FD3: Channel 2, 3.5" FD interface
104* | Designation of Set the default device name used for the 0 Oto 11
device for parameter read/verify function.
parameter - -
read/verify Setting Device Name
operation 0 TT:  (CNO)
1 CN1: Channel 1, RS232C
2 CN2: Channel 2, R8232C
3 CN3: Channel 3, RS232C
4 | CN4: Channel 4, RS232C
5 PP: Parallel puncher
[ MD1: Memory disk
7 FDO: Channel 0, 3.5" FD interface
8 FD1: Channel 0, 3.5" FD interface
<] FD2: Channel 1, 3.5" FD interface
10 |FD3: Channel 2, 3.5" FD irterface
105 First approach Set the first approach speed in the 0 0 to 2000
speed in interac- | interactive gaging operation. (mm/min}
tive gaging
operation
110 Indexing offset Sets the touch probe’s indexing offset 0 0to 359
amount amount for one-direction gauging at the
AUTO gauging function.

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new data,
then turn it on again.
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Parameter Initial Setting Setting
No. ltem Contents Value Range
111 Puncher [F and | Delay period timer which sets the delay 0 0 to 9999

parameter time from the point when the puncher IF
input/output and parameter input/output command ends
(normal or error end), until the point when
the RS switches OFF.
When set to “0”, RS is not switched OFF.
112 Puncher IF and | Designates the amount of RS QOFF time 0 010 9999
parameter after the puncher IF and parameter
input/output input/output cormmand ends (normal or
error end). (RS switches ON when this
period elapses.)
Parameter Nos. 111 and 112 can be used
simultaneousiy.
113 Synchronous Sets the return speed override value (%) for 0 1 to 200
tapping return synchronous tapping.
speed override A setting of "0” is processed as 100%.
120 Input position of | Sets the position of the pulse handle which 0 1to3
the spindle pulse [inputs the feed pulses for spindle operation.
handle (1st if the setting is other than 1 to 3)
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SECTION 3 DESCRIPTION OF PARAMETER AND SETTING PROCEDURE

The data setting procedure for NC optional parameter (word) is indicated below.

/FPARAMETERSET

\

[97/07/15 14:10:00
SNC OPTIONAL PARAMETER (WORD)*

NO. NO. NO. NO.
1 1 0 2 0 3 0
2 18C 12 0 2 0 2 0
3 00 13 0 23 0 33 2020
4 90 14 0 2 0 3 30
5 00 15 0 25 0 35 30
6 4800 18 0 2% 0 3% 30
7 100 17 0 27 0 37 30
8 118 120 28 0 38 30
9 2000 19 6000 29 o 39 600
10 0 20 180 30 0 40 600

X z
ACT POSIT (WORK) ~ -0.001 -0.001 -0.007

\SET } ADD } ‘SEARCH’ \ITEMT’ITEMI{[EXTEW

FOEE)E)E)FE) () FE)

(1) Display the NC OPTIONAL PARAMETER (WORD) screen and move the cursor to the required
parameter by using the cursor control keys or by using [F4] (SEARCH).

{2) Setting

(@) If the value to be set is known;

Press [F1] (SET) and key in the value from the keyboard.

{b) If the value is already set and the value to be added to or subtracted from the existing value is

setl:

Press [F2] (ADD) and key in the value to be added to or subtracted from the present setting.

(c) If the value is to be set newly as a relative value in reference to the actual value:

Press [F2] (ADD} and key in the relative value of the position to be set in reference to the actual

position.

For parameters for which the math function is not valid, pressing of [F2] {ADD) is ignored, and this

operation cannot be used.

{3) Pressthe WRITE key.

The data on which the cursor is placed is updated according to the keyed in value.
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7. NC Optional Parameter (Bit)

The following optional parameter (bits) are available.

For NC optional parameter (bit), those listed below are available. The parameter numbers given in the
following table are keyed to the numbers displayed on the NC OPTIONAL PARAMETER (BIT) screen.

Parame-| Bit Inlt[al
ter No. | No Contents Set 1 Set0 Setting
. . Value
0 |Setstape 150 EIA 1
code Sets Tape Operating Conditions
1 | Recognition Code Does Does not 1
tape code In “READ" and “VERIFY",
automatically ; tape code is automaticalty
2 |Carries outa E%?é?fm:,: -pu' NCH-,Of Does Does not 0
tape TV IS0 is used.
check In “READ" and “VERIFY",
3 |Thereisa 0 o oy 1 1 [150 % | Feed 0
tape delimit- ISO/EIA. In “PUNCH", EIAER holes
ing code. ElA is used.
4 | Verifles tape }go“:,ﬁg’ ;sf:;df,ﬁﬂ | | Does Does not 0
during read- 1 wrong tape code results in
ing an amor. In “PUNCH",
ISO is used.
5 | Rewinds tape in “READ" and “vERIEY=, | | DOES Does not 0
1 without verify- EIA code is used, and
ing after tape 0 wrong ape code resuls in
reading ;TA?‘:;:. PUNCH",
6 |Handles Does Does not 1
special code
(other than
$20-$5F, HT)
as an alarm.
(DEL, BS, CR
are ignored)
7 |Does not Does Does not 0
store special
code (other
than $20-$5F,
HT).
DEL, BS, CR
are ignored)
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SECTION 3 DESCRIPTION OF PARAMETER AND SETTING PROCEDURE

. Initial
Iiae;ahrlr:)e- Sg Contents Set 1 Set 0 Setting
' ) Value
Q0 |During automatic operation with the single block ON, a | Stop Non-stop 0
block of a control statement such as IF, GOTO or CALL
usually does not come to a stop until the next block is
executed. This bit is intended to select a stop or a non-
stop in the particular control statement block,
1 | In multiple rotary table rotation control, rounding Does Does not 0
processing of the actual value on the work coordinate
system is carried out when the control is reset.
2 [Makes the dry run effective even for GO0 (rapid feed) Effective | Ineffective 0
commands. A rapid feed command is executed at a
dry run feedrate as with a cutting feed command.
3 0
2 4 | Qutput of print function to external device is made Effective Ineffective 0
effective.
5 | Cycle start after the mode has been switched from the | Possible impossible 0
automatic to setting is possible.
6 | Makes fraction processing. Always set at “1”. Does Does not 1
7 | During automatic operation with the single block OFF, No Bufiering 0
does not carry out reading or arithmetic operations for | buffering
any of the blocks that follow the block in process until
the operation is completed. Note, however, that during
cutter radius compensation, reading and arithmetic
operations are carried out until the intersecting point is
found (for up to three blocks). (The operation to read
blocks which follow the block presently executed is
called buffering.)
0 |Selects inches or mm for length unit system *1 Inch mm 0
1 | Selects 1 mm, 1 inch, 1 deg. and 1 sec for the input Yes As set by
unit system. bit 2 to bit
5and bit7
2 | Selects 0.01 mm or 0.001 mm for length unit system. 0.01 mm |0.001 mm 0
Selects either 0.1 mm/min and 0.01 inch/min or 1 0.1 1 mm/min 0
mm/min and 0.1 inch/min for the speed input system. mm/min 0.1
0.01 inch/mm
inch/min
3 4 | Selects either 0.001 mm/rev and 0.0001 inch/rev or 0.001 0.01 0
0.01 mm/rev and 0.001 inch/rev for the speed input mmy/rev mmjrev
system. 0.0001 0.001
inch/rev inch/rev
5 |Selects 0.01 sec or 0.1 sec for the time input unit. 0.01sec |0.1sec 0
6 |[Setects 1 mm, 1inch, 1 deg. and 1 sec for the unit of Yes As set by 0
the data with decimal point. bit 1 to bit
5and bit7
7 SQeIects 0.001 sec or 0.1 sec for the time input system. [ 0.001 sec |0.1 sec 0
*.
*1: Setting of bit 0 is effective only when the inch/metric switchable function is selected.

*2: Unit of input time always 0.01 sec when setting of bit 5 is “1”.
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SECTION 3 DESCRIPTION OF PARAMETER AND SETTING PROCEDURE

Parame-| Bit Contents Set 1 Set 0 Slgltgitg
ter No. [ No. Value

0 |Selects 0.001 deg or 0.0001 deg for angle unit system. |0.0001 0.001 deg 0

deg

1 | Sets whether or not the part program selected when Does Does not 1
the power was turned off last is automatically selected
when the automatic mode is established after the NC
power is turned on.

2 |In an NC reset, zeros the manual shift in manual Does Does not, 1
interruption and the shift in pulse handle interruption but as i is.
(MANUAL SHIFT ACTUL/MANUAL. SHIFT TOTAL).

3 | Enables movement of the program read pointer after Possible Impossible 1
NC start.

4 4 | Does not display the system subprogram (SSC, LIB) in |Does not |Does 0
automatic operation mode.

5 0

6 |[Selects 4 x 4 as the character size for the enlarged Does Does not ¢]
display of the actual position data. (4 x 4) 2x2is

selected)

7 | Selects the relative position display, in reference to the | Relative Amount 0
reset position, for an external position readout device. position in | from the

reference | origin of
to the the work
reset coordinate
position system

0 | Input/output bit screen In automatic, MDI or Does not | Displays 0

manual operation mode, if display

1 | Specification bit screen the check display is Does not | Displays 0

selected, these screens :
; display
do not appear. That is, -

2 | Axis data screen pressing the page key Does not | Displays 0

provides a display of display

3 |NGyspindle diagnostic data | Screens whose bitis ‘0" pogs not | Displays 0
screen but no d|_spletly ,?f screens | gisplay

- whose bit is “1”. -
4 | System & /O variable Does not | Displays 0
5 screen display

5 |Index of diagnosis page is displayed by $4000. Display by { Display by 0

$4000 $20

6 | Actual position data {extended characters) is displayed | From local | From work 0
in reference to the origin of local coordinate system. coordinate |coordinate

system system
origin origin
7 | To produce the current value and graphic to be Does Does not 1

displayed, adds the shift in the manual intervention or
pulse handle overlap.
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SECTION 3 DESCRIPTION OF PARAMETER AND SETTING PROCEDURE

. [nitial
Iig:ahrlrée— I\?(I;[ Contents Set 1 Set 0 Setting
’ ' Value
Enlarges/reduces the graph for the X-axis. Does Does not 0]
1 | Enlarges/reduces the graph for the Y-axis. Does Does not 0
2 | Enlarges/reduces the graph for the Z-axis. Does Does not 0
3 | Enlarges/reduces the graph for the 4th-axis. Does Does not 0
6 4 | Enlarges/reduces the graph for the 5th-axis. Does Does not #]
5 | Enlarges/reduces the graph for the 6th-axis. Does Does not 0
6 |Dispiays the current position {(enlarged) on the slanted | Does Does not 0
coordinate system.
7 0
When the AXIS COM. Cancel the X-axis Does Dees not 0
CANCEL switch is turned | command
1 | ON, the axis commands  [cancel the Yoaxis Does Does not 0
whose bitis "1” are comrmand
canceled and neither
2 | arithmetic operation nor Cancel the Z-axis Does Does not 1
ordinary operation is command
3 |carried out. Cancel the 4th-axis Does Does not 0
7 command
4 Cancel the 5th-axis Does Does not 0
command
5 Cancel the 6th-axis Does Does not 0
command
6 0
7 0
0* | Stop bit of CNO: (RS232C) 1 bit 2 bit 0
1* | Ready signal of CNQ: (RS232C) Internal External 1
{always internal READY, disregarding of the setting) READY READY
2* | Parity check of CNO: (RS232C) Checked |Not
checked
3* | Parity of CNQ: (RS232C) Even Odd
8 4* | 8-bit JIS of CNO: (R§232C) 8-hit JIS 7-bit JIS 0
5* | DC code control of CNO: (RS232C) There is There is 0
not
6* | DC code control type 2 of CNOQ: (RS232C) Executed |Not 0
executed
7* | File name present in reading operation at CNQ: Present Not 0
{RS232C) in DNC-A mode present

Parameters indicated by an asterisk (*} require turning off of power supply once after setting new data.
Turn it back on.
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. Initial
ﬁg:al\rlr(])e- Sg Contents Set 1 Set0 Setting
' ) Value
0 [In data setting, unit system of length is either “inch” or Inch mm 0
“mm”
1 | In data setling, unit is either minimum setting unit or 1 1 mm, Minimum 1
mm, 1 inch, 1 deg. and 1 sec. 1inch, setting unit
1 deg,
1 sec
2 | In data setting, unit system of length is either 0.1 um or | Does Does not 0
9 0.00001 inch.
3 |In data setting, unit system of angle is either 0.001 deg. | 0.0001 0.001 deg. 0
or 0.0001 deg. deg.
4 0
5 0
6 |In the data setting, the decimal peint indicates 1 mm, 1 | Basic unit | Bit 1 0
inch, 1 deg. and 1 sec. setting
7 0
0 0
1 0
2 0
10 3 | NC file name is not output at DNC punch output. Not output | Output 0
4 | Verify output is made at DNC punch output. Does Does not 0
5* 0
6* 0
7 0
o* 0
1 | Designation of NC program data code in DNC-B ASCI ISO/EIA 0
method,
For “Set ", setting is made for No. 1, bit 0.
0
3 | End of record code for NC program transmission LF CR, LF 0
(DNC-B)
4 | Designates the fixed cycle tool nose runoff direction at | Slanted Machine 0
11 the slanied face machining function. face coor- | axis coor-
dinate sys- | dinate sys-
tem tem
5 | Designation of parameter setting screen for coordinate | 2nd 1st screen 0]
system conversion screen
6 |Gives a command for transmitting the coordinate Dces Does not 0
system conversion value when the operation mode is
switched to MANUAL
7 0

Parameters indicated by an asterisk (*) require turning off of power supply once after setting new data.
Turn it back on.
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_ Initial
Izg'r’al\rlrée- S:)t Contents Set 1 Set 0 Setting
’ ) Value
0 0
1 0
2 | File name output for tape punch out Not Punched 0
punched
3 | End of record code for tape punch operation in 1SO LF CR, LF 0
12 code
4 | Code used for tape feed for tape punch operation Space NULL 0
5 | Specifies whether tape feed portion is punched. Punched | Not 0
punched
6 0
7 0
0* | Stop bit of CN1: (RS232C) 1 bit 2 bit 0
1* | Ready signal of CN1: (RS232C) Internal External 0
READY READY
2* | Parity check of CN1: (RS232C) . Checked |Not 0
checked
3* |Parity of CN1: (RS232C) Even Odd 0
13 4* | 8-bit JIS of CN1: (RS232C) 8-bitJIS | 7-bit JIS 0
5* | DC code control of CN1: (RS232C) There is There is V]
not
6* |DC code control type 2 of CN1: {(RS232C) Executed | Not 0
executed
7* | File name present in reading operation at CN1: Present Not 0
{RS232C) in DNC-A mode present
0* | Stop bit of CN2: (RS232C) 1 hit 2 bit 0
1* | Ready signal of CN2: (RS$232C) Internal External 0
READY READY
2* | Parity check of CN2: (RS232C) .| Checked | Not 0
checked
3* | Parity of CN2: (R5232C) Even Odd 0
14 4* | 8-bit JIS of CN2: (RS232C) 8-bit JIS 7-bit JIS 0
5* | DC code control of CN2: (RS232C) Thereis | Thereis 0
not
6* | DC code controf type 2 of CN2: (RS232C) Executed |Not 0
executed
7* | File name present in reading operation at CN2; Present Not 0
(RS232C) in DNC-A mode present

Parameters indicated by an asterisk (*) require turning off of power supply once after setting new data.
Turn it back on.
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Parame-| Bit Initial
ter No. | No Contents Set 1 Set0 Setting
. . Value
0
1 0
2 0
3 0
4 0
15 5 | Whether this STM answer back time over check is Effective | Ineffective 0
made effective or ineffective is set for NC optional
parameter (word) No. 18.
& | In-position time over check function is made effective. Effective | Ineffective 0
Set the in-position time over check time for NC
optional parameter (word) No. 19,
7 ilInthe inch system the unit system for an F command 254 1 deg/min 0
used for a rotary axis can be selected. deg/min
0 0
1 0
2 0
3 | Sets the level of alarm which occurs if a program is Alarm C Alarm D 0
selected in the background mode while a file is being
18 accessed.
4 | Appends a symbol “<” that indicates the range where Appended |Not 0
editing is not guaranteed. appended
5 0
6 0
7 0
0 |Fixes the cycle axis for a fixed cycle, which may be any | Does Does not 0
axis other than plane designation, at the Z-axis. '
1 - See the See the 0
Bit 1 ojo |1 tableat  |table at
Bit 2 0 1 0 1 the left. the left.
Shift direction P-X | N-X | P-Y [ N-Y
2 0
Specifies the shift direction and axis in a fixed cycle
(G786, G87).
This is effective only when bit 0 is “1”.
17 3 | At areset, clears the mirror images for all axes, Does Does not 0
providing normal conditions.
5 | External program selection is executed for main Schedule |Main 0
program or schedule program. program program
6 |In external program selection operation, the selection of ;| Does not | Does 0
the same file name is not executed.
7 | ¥ synchronized tapping specification is selected, this Synchroni | Conventio 0
specifies which tapping cycle the G codes (G74, G84) zed nal
call, conventional tapping cycle or synchronized tapping {tapping tapping
cycle. cycle cycle
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. . Initial
F;Z;al\':;e' Sg Contents Set 1 Set 0 Setting
) ' Value
0 | Specified the G code to be set automatically when the | G0O Go1 1
7 | power supply is turned on. 0 111 0 |Gis G17 0
G17— G18 G19—
2 0 041 1 (G119 G17 0
18 3 G56 G53 0
4 G91 G920 0
5 Go5 Go4 0
6 G22 G23 0
7 0
0 | X-axis One-directional positioning at a target N P 0
point is carried out after an overrun is direction direction
made against that point. It is possible to
determine the final positioning direction on
1 | Y-axis an axis base. In other words, once the Same as | Same as 0
N-direction is established, N-directional above above
positioning does not involve an overrun;
but P-directicnal positioning involves an
2 | Z-axis overrun before actual positioning. if the Same as | Same as 0
P-direction is established, the relationship | gbove above
is reversed.
3 | 4th-axis Bit=0. ] Bit=1 Same as |Sameas 0
19 . above  |above
Bit=1 Bit=0
r‘-' it
4 | 5th-axis —% Same as | Same as 0
/ . - above above
N Target
point
5 |sth-axis (value) Same as |Same as 0
{This excess travel is set by above above
a user parameter.)
6 0
7 0
0 0
1 | For single-axis command, actual position or a pointon [ Any point | Actual 0
the arc is taken as the command value for the axis not  |[on arc position
programmed.
2 0
20 3 0
4 0
5 0
6 0
7 0
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: Initial
Iigiahr}:)e- I\?:)t Contents Set 1 Set0 Setting
) ) Value
0* | Stop bit of CN3: (RS232C) 1 bit 2 bit 0
1* | Ready signal of CN3: (RS232C) Internal External 0
READY READY
2* | Parity check of CN3: (RS232C) Checked |Not 0
checked
3* | Parity of CN3: (RS232C) Even Odd
21 4* | 8-bit JIS of CN3: (RS232C) 8-bit JIS | 7-bit JIS 0
5* | DC code control of CN3: (RS232C) There is There is
not
6* |[DC control type 2 of CN3: (RS2320) Executed |Not 0
executed
7* | File name present in reading operation at CN3: Present Not 0
(RS232C) in DNC-A mode present
0* | Stop bit of CN4: (RS232C) 1 bit 2 hit
1* | Ready signal of CN4: (RS232C) Internal External 0
READY READY
2* | Parity check of CN4: (RS232C) Checked | Not 0
checked
3* |[Parity of CN4: (RS232C) Even Odd 0
22 4* |18-bit JIS of CN4: (RS232C) 8-bit JIS | 7-bit SIS 0
5* | DC code control of CN4: (RS232C) There is There is 0
not
6* | DC code control type 2 of CN4: (RS232C) Executed | Not 0
executed
7* | File name present in reading operation at CN4: Present Not 0
{RS232C) in DNC-A mode present
0
1
2
3
23
4
5
6
7

Parameters indicated by an asterisk (*) require turning off of power supply once after setting new data.
Turn it back on.
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: Initial
F:[alr’al\rlne- Eg Contents Set 1 Set0 | Setting
er No. : Value
0
2
3
24
4
5
6
7
0
1
2
3
25
4
5
6
7
0
1
2
3
26
4
5
6
7
0 | Specifies the EIA code which represents “=". Punched |Not 0
Conditions of the hole, punched or not punched, when punched
1 |the key to be used for punching the symbol “=" is Punched [Not 0
pressed are set in terms of the hit data. punched
o | Set the data to conform to the odd parity scheme. This |Punched |Not 0
can be used in DNC-B, too. punched
3 | Same for following setting. Punched |MNot 0
punched
27
4 Punched [Not 0
punched
5 Punched |Not 0
punched
6 Punched |Not 0
punched
7 Punched [Not 0
punched
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Parame-) - Bit Contents Set 1 Set 0 Stgitttllﬁ]g
ter No. | No. Value

0 | Specifies the EIA code which represents “x”. Punched |Not 0
punched

1 Punched |Not 0
punched

2 Punched |Not 0
punched

3 Punched |Not 0
o8 punched

4 Punched |Not 0
punched

5 Punched |Not 0
punched

6 Punched |Not 0
punched

7 Punched |Not 0
punched

0 | Specifies the EIA code which represents “[". Punched |Not 0
punched

1 Punched |Not o
punched

2 Punched |Not 0
punched

3 Punched | Not 0
punched

29

4 Punched |Not 0
punched

5 Punched |Not 0
punched

6 Punched |Not 0
punched

7 Punched |Not 0
punched
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) Initial
Ptzr;ahrlr:)e- Sg Contents Set 1 Set0 Setting
. . Value

0 | Specifies the EIA code which represents “". Punched |Not 0
punched

1 Punched |Not 0
punched

2 Punched |Not 0
punched

3 Punched |Not 0
unched

30 P

4 Punched | Not 0
punched

5 Punched |Not 1]
punched

] Punched |Not 0
punched

7 Punched Not 0
punched

C | Specifies the EIA code which represents “$”. Punched |Not 0
punched

1 Punched |Not 0
punched

2 Punched |Not 0
punched

3 Punched |Not 0
a1 punched

4 Punched |Not o
punched

5 Punched |Not 0
punched

6 Punched |Not 0
punched

7 Punched | Not 0
punched

0 0

1 | even one axis is at the stroke limit in automatic or Alarm Not alarm 0

MDI mede cutting feed operation, it causes an alarm.

2 0

30 3 0

4 0

5 0

6 0

7 0
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' Initial
Iig;a[\rlr;e— Sg Contents Set 1 Set0 Setting
; ' Value
0 | Graphic coordinate system is made effective when NC | Effective | Ineffective 0
is reset.
1 | Backup function is effective when M0O2 or M30 is Effective Ineffective 0
executed.
2 | Mirror image is effective for the slant-face coordinate Slant-face | Conforms 0
system. coordinate |to the
system setting for
No. 34, bit
33 2
3 | Counting of counters (work counter, NC running Only All modes 0
counter, spindle rotation counter, cutting time counter) AUTO
occurs only in auto mode. mode
4 0
5 0
6 0
7 0
0 | Single block stop at point R level in the fixed cycle is Effective | ineffective
effective.
1 | MOP-TOOL function is ineffective. Ineffective | Effective 0
2* | Mirror image is effective for local coordinate system or | Work Local 0
work coordinate system. coordinate | coordinate
system system
3 | System G code macros 300 to 349 are MODIN type. MODIN CALL 0
34 4* | System variable VINCH is made write enabled. READ/ Only 0
WRITE READ
enabled enabled
5 0
6* | To set whether the calculation results of the function With Integer 0
(ROUND, FIX, FUP) are to convert numerical data into | decimal
an integer with or without a decimal point when setting | point
it for an address character.
7 0
0 0
1 0
2 0
3 0
35
4 0
5 0
6 0
7 0

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new data.
Turn it back on.
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. {nitial
Ptgia&e' Sg Contents Set 1 Set0 Setting
’ : Value
0 | The unit of variables assigned to MSB is set at 0.001 0.001 mm |1 mm 0
mm (0.0001 in.} when bit 0 and bit 6 of NC optional (0.0001 (1in.)
parameter (bit} No. 3 are “0” and “1”, respectively. in.)
Uni-direction automatic gauging with touch probe Does Does not 0
2 | Automatic gauging and automatic {ool length Does Does not 0
offset/broken tool detection with ring sensor
36 3 | Default of the maximum tool length for automatic tool Effective | Ineffective 0
length ofiset/broken tool detection
4 [ Chip cover interference prevention (MCV-All using Does Does not 0
MSB)
5 0
6 0
7 0
0 | Synchronized operation, synchronization error ON OFF 0
correction mode input
1 | Synchronized operation, synchronized position shift Possible Not 0
amount setting possible
2 | Semi-synchronized operation in DNC-B Effective Ineffective 0
3 ! Function for fixing projection plane for the execution of | Effective | Ineffective 0
3D circular interpolation command (G17, G18, G19)
4 |Inthe rapid feed mode operation, the command Yes No 0
37 causing overtravel causes an alarm
5 | Selection of PQGR command method for 3-D arc Position Normal 0
vector
6 | Selection of a main program used for machining a A work A work 0
workpiece in the pallet pool line control (PPC) number is | number is
taken as a |takenasa
main main
program program
file name | name
7 0
0 0
1 0
2 0
3 0
4 | In the slide hold operation during tolerance control Does Does not 0
38 mode, axis feed stops on the programmed command
point in other than tolerance mode 0.
5 | NG1 tool as replacernent tool (for spare tool Does not | Dose 0
replacement specs.)
6
7 0
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. Initial
iig;al\rlr;e— Sg Contents Set 1 Set 0 Setting
) ’ Value
0
1 0
2 0
3* | A-axis multi-turn function is made effective. Effective Ineffective 0
39 4* | B-axis multi-turn function is made effective. Eftective Ineffective 0
5* | C-axis multi-turn function is made effective. Effective Ineffective 0
6 | Animated graphic display Not Supported ¢]
supported
7 0
0* | CNO: Designation of master or slave station for Slave Master 0
RS232C IF channe! (DC code) station station
CNO: Use of RS/CS control in units of R8232C IF Used Not used
channels
1* | CN1: Designation of master or slave station for Slave Master 0
RS232C IF channel (DC code} station station
CN1: Use of RS/CS control in units of RS232C IF Used Not used
channels
2* | CN2: Designation of master or slave station for Slave Master 0
RS232C iIF channel (DC code) station station
CN2: Use of RS/CS control in units of R8232C IF Used Not used
channels
3* | CN3: Designation of master or siave station for Slave Master 0
RS232C IF channe! (DC code) station station
40 CN3: Use of RS/CS control in units of RS232C IF Used Not used
channels
4* | CN4: Designation of master or slave station for Slave Master 0
RS232C IF channel (DG code) station station
CN4: Use of RS/CS control in units of RS232C IF Used Not used
channels
5 0
6* 1ln read/punch operation of RPD or PIP, DC2 and DC4 | Not Input/ 0
codes are not inputfoutput. input/outp |output
ut
7* | Dummy reading and DC code control after the end of Nco DC3 DC3 code 0
data in read operation of RPD or PIP: code is used

DC code control type 2 without end code DC3 (for the
slave station, not waiting for end code DC3 in punch
operation)

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new data.
Turn it back on.
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SECTION 3 DESCRIPTION OF PARAMETER AND SETTING PROCEDURE

. Initial
I'-:[::al\r;;e- Eg Contents Set 1 Set0 Setting
) : Value
0 0
1 | Switches the polarity of spindle DA speed voltage 0
command by the combination with the setting for bit 3.
Bit0| Bit1 Contents
0 0 DA speed command is output in positive voltage when the
normal spindle rotation type is used.
DA speed command is cutput in negative voltage when the
reverse spindle rotation type is used.
1 0 DA speed command is output in negative voltage when the
norrmal spindie rotation type is used.
DA speed command is output in positive voliage when the
reverse spindle rotation type is used.
0 1 DA speed command is output in positive voltage when the
normal spindle rotation type is used.
41 DA speed command is output in positive voltage when the
reverse spindle rotation type is used.
1 1 DA speed command is output in negative voltage when the
normal spindle rotation type is used.
DA speed command is output in negative voltage when the
reverge spindle rotation type is used.
2 0
3 | Switches the polarity of spindle DA speed voltage 0
command by the combination with the setting for bit 1.
{See the table given in explanation for bit 1.)
4 0
5 0
6 0
7 0
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. Initial
F;Z:ahr;l g Sg Contents Set 1 Set 0 Setting
. . Value
0 | In external program selection (4-digit BCD input), if “0” is | As As 0
used in higher digits, “0” is not handled as program file |indicated |indicated
name, inthe left |in the left
- - table. table.
Bit0 | Bit1 Contents
0 0 | All four digits are handled as pro-
” gram name. 5
1 0 | Kthe second and higher digits of
BCD input are all “0”, higher digits
o from the second digit are not han- 0
dled as program name.
0 1 if the third and higher digits of BCD
42 3 input are all “0”, higher digits from 0
the third digit are not handled as pro-
gram name.
4 1 1 If the third and higher digits of BCD 0
input are all “0”, higher digits from
the third digit are not handled as pro-
S gram name. 0
6 [ Execution of special operation if the target position, Executed | Not 0
specified in the rapid feed mode, is outside the limit range executed
7
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. Initial
Iig:a'\rrr;e— E cl;[ Contents Set 1 Set 0 Setting
) . Value
0 | 1 DNC-Bmethod, protocol A 0
Data at 41st to 44th byte of SAT and SET
command bit 0
1 Data at 41st to 44th byte of SAT and SET 0
command bit 1
2 Data at 41st to 44th byte of SAT and SET 0
command bit 2
3 Data at 41st to 44th byte of SAT and SET 0
43 command bit 3
4 Data at 41st to 44th byte of SAT and SET 0
command bit 4
5 Data at 41st to 44th byte of SAT and SET 0
command bit 5
6 Data at 41st to 44th byte of SAT and SET 0
command bit 6
7 Data at 41st to 44th byte of SAT and SET 0
command hit 7
0 Data at 41st to 44th byte of SAT and SET 0
command bit 8
1 Data at 41st to 44th byte of SAT and SET 0
command bit 9
2 Data at 41st to 44th byte of SAT and SET 0
command bit 10 -
3 Data at 41st to 44th byte of SAT and SET 0
44 command bit 11
4 Data at 41st to 44th byte of SAT and SET 0
command bit 12
5 Data at 41st to 44th byte of SAT and SET 0
comrmand bit 13
6 Data at 41st to 44th byte of SAT and SET 0]
command bit 14
7 Data at 41st to 44th byte of SAT and SET 0
y command bit 15
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Parame-| Bit Initial
ror No N(‘) Contents Set 1 Set0 | Setting
: ) Value
¢ | GO0 linear interpolation positioning is carried out. Yes No 0
1 | G60 linear interpolation positioning is carried out. Yes No 0
2 | G830 linear interpolation positioning is carried out. Yes - No 0
3 | Liner interpolation positioning is carried out in home Yes No 0
position movement by M code
4 | Level B alarm occurs if positioning point, specified in Effective Ineffective 0
46 the linear interpolation mode, exceeds the travel limit.
5 | In manual gauging, gauging of the center of ID/OD is Yes No 0
made in 3-point gauging mode.
6 | Auto-cycle/single is effective at the start of interactive Auto/ Auto 0
work gauging operation. single effective
effective
7 | Automatic zero point setting is carried out in interactive | Carried Not 0
work gauging operation. out carried
out
0 0
1 | Coordinate system in which tool length offset is carried | Slanted Work 0
out in 3-D coordinate system conversion cocrdinate | coordinate
system system
2 0
3 |Inmanual gaging, the center between faces (between | 3-point 2-point 0
inside faces, between outside faces) is cbtained in two- | gaging gaging
48 " | or three-point gaging.
4 0
5 | The cutter diameter compensation value set for the 0
diameter in the tool file is taken as the compensation
value of the indicated compensation number.
6 ' 0
7 0
0 0
1 0
2 4]
3 . : 0
49 ) Specifies the EIA code which represents “#”. 5
5 0
6 0
7 0
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F;:;ar\r}:)e- Sg Contents Set 1 Set0 Slglrtt]l?][g
. : Value
0 0
1 0
2 0
50 j Specifies an irregular code. g
5 0
6 0
7 0
0 0
1 0
2 0
51 i Specifies a regular code (ISO code). g
5 0
6 0
7 0
0 0
1 0
2 0
3 [Input PNO one-time at parameter input/output function | Not Restricted 0
punch output restricted [to 1 time
54 to 1time
4 | Parameter input/output function; file name is output in Output Output 0
punch operation. enabled disabled
5 0
6 0
7 0
0 0
1 0
2 0
3 0
55 4 0
5 0
6 | Sets the display pattern on the tool list screen for tools | “---"is e g 0
not existing in the potftool table. displayed. |displayed.
7 | Sets whether or not a replacing tool number is input at | Input Not input 0]
the interactive programming data input screen.
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. Initial
F;z;a&e' o Contents Set 1 Set0 | Setting
. . Value
o* 0
1 0
2% 0
3* 0
56 4* 0
5* | Special MTB model parameter Specified | Model not 0
model specified
6 |Display of PLC data display, ladder diagram, and data | Displayed | Not 0
trace screens displayed
7 | Display of PLC check (run mode DTM screen) screen Displayed |Not 0
displayed
0 0
1 | The direct position sensor operation confirmation Effective Ineffective 0
function is made effective.
2 0
3 0
59 4 |In the Z-axis return operation in the G73/G83 fixed Go1 G0oo 0
cycle, GO0 mode is replaced with GO1 mode.
5 |Fer the PPC, this parameter sets whether or not the Displayed |Not 0
manual operation screen (touch panel) is displayed. displayed
(MX)
6 0
7 0
0 [Inthe G10/G11 mode, actual position data is calculated | Effective | Ineffective 0
including the mirror image, incremental function,
attachment offset, and tool length offset value.
1 [Inthe G10/G11 mode, actual position data is calculated | Effective | Ineffective 0
including the mirror image and incremental function.
2 | Inthe G69/G68 mode, actual position data is calculated | Effective Ineffective 0
80 including the mirror image, incremental function,
attachment offset, and tool length offset value.
3 0
4 0
5 0
6 0
7 0

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new data.
Turn it back on.
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Parame-| Bit Initial
ter No. | No Contents Set 1 Set0 Setting
© : ' Value
0* | Sensocr input 1 A-contact/B-contact switching. B-contact | A-contact 0

MSB touch sensor (touch signal)
1* | Sensor input 2 A-contact/B-contact switching. B-contact | A-contact 0
MSB touch probe (touch signai)
2* | Sensor input 3 A-contact/B-contact switching. B-contact |A-contact 0
MSB touch probe {CD carrier maintenance signal)
3* | Sensor input 4 A-contact/B-contact switching. B-contact | A-contact 0
61 User sensor 1 (touch signal)
4* | Sensor input 5 A-contact/B-contact switching. B-contact | A-contact 0
User sensor 2 {touch signal)
5* | Sensor input 68 A-contact/B-contact switching. B-contact | A-contact 0
User sensor {CD carrier maintenance signai)
6* | Sensor input 7 A-contact/B-contact switching. B-contact | A-contact
7* | Sensor input 8 A-contact/B-contact switching. B-contact | A-contact 0
0 |Forthe PPC, this parameter sets whether or not the Unloaded |Not
pallet in the standby station is automatically unloaded auto- unloaded
to the setup station if machining schedule does not matically | auto-
exist for the next pallet. (MX) matically
1 0
2 0
63
3 0
4 0
5 0
6 0
7 0

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new data.
Turn it back on.
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The data setting procedure for NC optional parameter (bit) is indicated below.

M

ﬂ PARAMETER SET
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Display the NC OPTIONAL PARAMETER (BIT) screen and move the cursor to the required

parameter by using the cursor control keys or by using [F4] (SEARCH).

When the search function is used by pressing [F4], the cursor is moved to the data of bit 7 of the
specified parameter number. Therefore, to change the data of other bits (bt 0 to bit 6), use the
cursor control keys to move the cursor to the required bit position.

Setting

Press [F1] (SET} and key in the data.

Note that entry of only “0” or “1” is allowed. If other number is entered, an error occurs.

Press the WRITE key.

The data on which the cursor is placed is updated according to the keyed in value.
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8.

Unit Systems for Programming
The unit systems set by NC optional parameter (bit) No. 3, bit 0 through bit 7, and Ne. 9, bit 0 and bit 1, can
be confirmed on the display.
Form this page, it si possible to set the unit system.
Note that the unit systems of length, angle, feedrate [mm/min (inch/min)], feedrate [mm/rev (inch/rev)] and
time are determined by the combination of bit data, changing the unit systems from this page might
unexpectedly change other unit systems.
The setting for REAL NUMBER (Y/N} is related with the setting for bit 6 of NC optional parameter (bit) No. 3
and No. 9.
ﬂ PARAMETER SET
[97/07/15 1421000
% NC OPTIONAL PARAMETER * INPUT URTT
PART PROGRAM UNIT DATA SET UNIT
METRIC/INCH (M) =[N MERIC/INCH  (W/t) =M
REAL NUMBER (Y/N) =Y REAL NUMBER  (V/N) =N
LENGTH (wm) = 1.000 LENGTH (mm} = 1.000
ANGLE (") =1.0000 |  ANGLE {") =1.0000
FEEDDATE  (mm/min) = 1.000
FEEDDATE  (mm/rev) = 1.000
DOWEL TIME  (sec) = 1.000
X Y Z
ACT POSIT (WORK) 300.000 100.010 100. 000
=IF
=IF
=IB
S |
\SEF l ‘ ‘ ' ‘ITEMT‘!TEML[[EXTEM)]/
(F1)(Fr2)(F3)(F4)(F5){F6)(F7)(F8)
Metric system:
Optional Parameter (Bit)
No. 4 No. 3 Length Angle Speed Speed Time
0 7165141321110 {mm) ) (mm/min} | (mm/rev) {sec)
O |k sk |=x]|k|x]|1]0]1 1 1 1 1
0 0|«|0(0O|0O|0}0O |0 |0.001 0.001 1 0.01 0.1
0 Of(kjof(o|JO|1|0]|0]|001 0.001 1 0.01 0.1
0 0O|lx|0f[O|1T]O0|O]|O|0OO 0.001 0.1 0.01 0.1
0 O|%|0[1 (0|00 0 |0.001 0.001 1 0.001 0.1
O {*k|[%x|1]|0[0|0]0 |0 |0.001 0.001 1 0.01 0.01
0 1|(x]|]0|0 ;0|00 |0 [0.001 0.001 1 0.01 0.001
1 Olxi0|0(0f{0|0O]|0O (0.001 0.0001 1 0.01 0.0
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Inch system:
Optional Parameter (Bit)

No. 4 No. 3 Length Angle Speed Speed Time
0 7lsel5|4|3|2|11]0 (Inch) ) {Inch/min) | (Inch/rev) (sec)
k [0 [ [k [ fx{k|[T]1]1 1 1 1 1
0 0|k |O0[0|0O|x]0]1 |0.0001 0.001 0.1 0.001 0.1
0 Q1100|101 }0.0001 0.001 0.01 0.001 0.1
0 |[O(|%|O0|1]|0|%]|0]|1 |06001 0.001 0.1 0.0001 0.1
1 % |% |1 |00 | |[0]1 |0.0001 0.0001 0.1 0.001 0.01
1 1% [0|0}[0 ]| ]|0|1]00001 0.0001 0.1 0.001 0.001

An asterisk (*) in the table above indicates that setting of either “0” or “1” is allowed.
The setting procedure on the INPUT UNIT SYSTEM screen is explained below.

To change the unit system, it is recommended to change the setting on the NC OPTIONAL PARAMETER
(BIT) screen.

(1) Select the INPUT UNIT SYSTEM screen and move the cursor to the required data position.
(2) Press [F1] (SET).
{a) If the data is to be set for METRIC/INCH (M/1}, key in either “M” (metric) or “I" (inch).

{b) M the data is to be set for REAL NUMBER (Y/N), key in either “Y” (command in real number)
or “N” {command in other than real number),

(c) If the data is to be set for dimension items (length, angle, feedrate) or time data, key in the
required value in the unit system which is set for NC optional parameter (bit) No. 3 and No. 4.

(3) Press the WRITE key.
The data on which the cursor is placed is updated according to the keyed in value.

If the setting for METRIC/INCH is changed, the numerical values of length, angle, feedrate, etc. are
changed accordingly.
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9, NC Optional Parameter RS232C (CNO:)

This screen displays the parameters to be used for the tape punch interface function, which are allocated
to NC optional parameter (bit) and NC optional parameter (word). Note that they are only for CNO: device
and it is necessary to set the parameters for the individual NC optional parameter (bit) and NC optional
parameter (word) screens for other devices.

When the following parameters are set, the corresponding NC opticnal parameters are set accordingly.
Conversely, if NC optional parameters are set, the corresponding parameters shown below are set
accordingly.

m PARAMETER SET

97/07/15 14:10:Q0
NO *NC OPTIONAL PARAMETER* :

1 STOP BIT(1:1bit/0:2bit)

2 PARITY CHECK{1:Yes/0:No)

3 PARITY(1:Even/0:0dd)

4 8 BIT JIS(1:Yes/0:No)

5 DC CODE(1:Yes/G:No)

6 DC CODE TYPEZ2(1:Yes/0:No)

7 FILE NAME REQUEST at DNC-A{1:Yes/Q:No)

8 MASTER/SLAVE or RS CONT. {1:SLV, Yes/0:MAS, No)

b wd —d ad et —d

9 BAUD RATE(bps) 99399
10 BUSY TiME(sec) 99999
X Y z
ACT POSIT {WORK) ~ 300.000 100. 010 100. 000
&SET ‘ l ‘SEAHCH\ ' ITEM 1 ' I TEM | ) [EXTENIy

HEEEEE®®

(1) STOP BIT (1;1bit/0:2bit) (NC optional parameter (bit) No. 8, bit 0)

RS232C stop bit check
=0 . Stopbhit2
=1 : Stop bit 1

{2) PARITY CHECK (1:Yes/0:No) (NC optional parameter (bit) No. 8, bit 2)
RS232C parity check (sets whether or not a parity bit is added to 8-bit data)
=0 : No parity
=1 : Parity check
(8) PARITY (1:Even/0:0dd) (NC optional parameter (bit) No. 8, bit 3)
RS232C odd parity scheme
=0 : Odd parity
=1 . Even parity
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(4) 8BIT JIS (1:Yes/0:No} (NC optional parameter (bit) No. 8, bit 4)
RS232C 8-bit JIS
=0 : 7-bitdIS
=1: 8-bitJIS
(5) DC CODE {1:Yes/O:No) (NC optional parameter (bit) No. 8, bit 5)
DC code control
=0 : Controlled by DC code
=1 : Notcontrolled by DC code
{6) DC CODE TYPEZ2 (1:Yes/0:No) (NC optional parameter (bit) No. 8, bit 6)
DC code control type 2
=0 : DC code control type 2 is not executed.

=1 : DC code control type 2 is executed.

6 DC CODE TYPE2 5 DC CODE Description
0 o Controlled by DC code
1 0 Not controlled by DC code
0 1 Standard DC code conirol
1 1 DC code control type 2

(7) FILE NAME REQUEST at DNC-A (1:Yes/O:No) (NG optional parameter (bit) No. 8, bit 8)
Request file name output at DNC-A {(option)
=0 : Reguestfile name is not output

=1 : Request file name is output

(8) MASTER/SLAVE or RS CONT. (1:5LV, Yes/0:MAS, No)
{NC optional parameter (bit) No. 40, bit 0}

Master/slave station designation or RS control designation
=0 : Master station or without RS control

=1 : Slave station or with RS control

(8) BAUD RATE (bps) (NC optional parameter (word) No. 6)
Selection of baud rate irom 110, 150, 200, 300, 600, 1200, 2400, 4800, 9600, and 19200.

Initial value: 600

(10) BUSY TIME (sec) (NC optional parameter (word) No. 34)

Sets the delay time until data receiving or RS232C getting ready (CTS and DSR ON) after sending
DC1 (tape reader start) orinterruption of data receive. Ifthere is no response within the set length of
time, an alarm occurs.

Setting range: 1 to 9999 sec.

Initial value: 0
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<Procedure>
(1) Select the NC optional parameter setting screen.

(2) Move the cursor to the data to be set or changed by using the cursor keys and set or change
the data.
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10.

NC Optional Parameter SPINDLE (OKUMA VAC)

This screen displays the parameters to be used for the high-accuracy machining function and the
synchronized tapping function, which are allocated to NC optional parameter (bit), NC opticnal parameter
(word) and NC optional parameter (long word).

When the following parameters are set, the corresponding NC optional parameters are set accordingly.
Conversely, if NC optional parameters are set, the corresponding parameters shown below are set
accordingly.

(1}

ﬂ PARAMETER SET \
97707716 T4:10°00 |
*NC OPTIONAL PARAMETER¥

NO.
1 SPINDLE ORIENT ZERO OFFSET 180000
2 ZERO OFFSET (SYNC. TAP) 0
3 IN-POSITION CHECK VALUE(SYNC.TAP) 20

4 SPINDLE RATED VALUE(SYNC.TAP)

5 NUMBER OF TORQUE OVER TIME(NxC.01sec)

& TOROUE MONITOR START REVO.RATIO(%)

7 TORQUE MONITOR DELAY TIME(Q. isec)

8 RETURN SPEED OVERRIDE(%) (SYNC. TAP)

9 84, (74 CONTROL SELECTION({O:FLOAT/T:SYNC.)

—OoOOOo0o0

X Y z
ACT POSIT (WORK) -0.001 -0.00 -0.001

\;Er { ‘ ‘SEARCHt ’ ITEM ¢ 1 m;m‘ [EXTEW
(F1)(F2)(F3)(Fa)(rs)(F6)(F7)(F8)

SPINDLE ORIENT ZERQO OFFSET (NC optional parameter {long word) No. 19)
Set the offset data used in spindle orientation for the spindte controlled by high-accuracy VAC.
Setting unit: VAC command unit (1/1000 (deg) or 1/10000 {deg))

Setting range: 0 to 359999 (1/1000 (deq))
0 to 3599999 (1/10000 (deg))

Initial value: O

ZERQ OFFSET (NC optionat parameter (long word) No. 15)

Set the machine zero for spindle orientation applied to the operation which is called out by an E
command.

Setting unit: VAC command unit (1/1000 {deg) or 1/10000 (deg))

Setting range: 0 to 359999 (1/1000 (deg})
0 to 3599899 (1/10000 (deg))

For normal spindle orientation commands (RS command), orientation operation is controlled using
the origin of the encoder.
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{3) IN-POSITION CHECK VALUE (NC optional parameter (long word) No. 18)
Set the spindle in-position check value for synchronized tapping operation.
Setting unit: VAC command unit (1/1000 {deg) or 1/10000 (deg))

Setting range: 0 to 359999 (1/1000 (deq))
0 to 3599999 (1/10000 (deg))

{4) SPINDLE RATED VALUE (NC optional parameter (long word) No. 23)
Setting unit: W
Setting range: 110 to 99999999

Initial value: 0

{5 NUMBER OF TORQUE QOVER TIME {NC optional parameter {(word) No. 21)
Setting unit: times
Setting range: 0to 32
Initial value: 0

Recommended value: 4 (times)

(6) TORQUE MONITOR START REVQ. RATIO (NC opticnal parameter (word) No. 61)
Setting unit: %
Setting range: 0to 100
initial value: 0

Recommended value: 90 (%)

(7) TORQUE MONITOR DELAY TIME (NC optional parameter (word) No. 62}
Setting unit: 100 msec
Sefting range: 010 1000
Initial value: 0
Recommended value: 2 {msec) (200 msec)
{8) RETURN SPEED OVERRIDE (NC optional parameter (word) No. 113)
Setting unit: %
Setting range: 1 to 200
Initial value: 0

*Value “0" is treated as 100%.

(9) G84, G74 CONTROL SELECTION (NC opticnal parameter (bit} No. 17, bit 7)

Determine the control mode of G84 and G74 specified in a part program whether théy are controlled
in the float tap mode or the synchronized tapping mode.

0. Controlled in the float tap mode.

1: Controlled in the synchronized tapping mode.
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<Procedure>
{1} Select the NC opticnal parameter setting screen.

(2) Move the cursor to the data to be set or changed by using the cursor keys and set or change
the data.
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11. System Parameter

On the SYSTEM PARAMETER screen, the following parameters are displayed.

Nofte:

A CAUTION

According the machine specifications, some of the parameters listed below are not supported.

. For system parameters, values (data) specific to the individual machines are set by the
machine tool manufacturer. Due to the nature of the parameter, it is not necessary to
change the setting for system parameters at the user. If the setting for a system
parameter must be changed, consult the machine tool manufaciurer and change the
setting only under the supervision of the machine tool manufacturer.

<Screen 1>
. Initial Setting . . .
Display Screen Contents Value Setting Range | Setting Unit
P TRAVEL Specifies the P (positive) Depends on —09999999 to | Selected
LIMIT direction travel end limit in the machine +99999999 unit system
machine coordinate system. specification
N TRAVEL Specifies the N (negative) Same as above | Same as Same as
LIMIT direction travel end limit in the above above
machine coordinate system.
P PITCH ERR | Specifies the range for pitch Same as above | Same as Same as
COMP error compensation in the above above
machine coordinate system.
Sets the P- and N-directional
N PITCH boundaries. Same as above | Same as Same as
ERROR COMP | Normally, sets the value above above
equivalent o the travel end
limit. {(NOTICE)
IN POSITION Sets the check data to be used 3 0 to 1000 Same as
in executing exact stop checks. above
ZERO OFFSET | Sets the zero offset of the Depends on 0 to 99999999 | Same as
{MACHINE) machine coordinate system for | machine above
each axis. specification.
IN POSITION Sets the in-position width used 20 0 1o 1000 Same as
(H) in positioning at the home above
position of each axis at the
execution of home position
return command.
NOTICE : If P and/or N boundary value is set inside the TRAVEL LIMIT (P, N}, compensation within the

l N

TRAVEL LIMIT

P

..._[__4

l N boundary value

Compensation value within this zone
is identical to the compensation
value at N-girectional boundary

-= Pitch error compensation range

]
{

. S

P boundary value |

Cormpensation value within this zane
is identical to the compensation

value at P-directional boundary

zone outside the boundary to TRAVEL END is carried out using the compensation value
effective at the boundary.

TRAVEL LIMIT
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<Screen 2>

Display Screen

Contents

Initial Setting
Value

Setting Range

Setting Unit

BARRIER
v, 2)

On horizontal machining
centers, if both of Y- and Z-axis
enter a certain area at the
same time, they will interfere
with each other. To prevent
this, a barrier is set so that an
alarm is triggered with axis
motion halted if both of these
two axes exist in the barrier
zone at the same time, The
setting for BARRIER sets this
barrier. The setting is effective
only for Y- and Z-axis.

0

—99999999 to
+29999099

Selected
unit system

ENCODER
OFFSET*

This parameter offsets the
zero-cross peint of the point of
the position encoder.

Same as
above

Same as
above

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new
data, then turn it on again.

<Screen 3>

. Initial Setting - . .
Display Screen Contents Value Seiting Range | Setting Unit
HOME When G30 is specified or if Depends on -99999999 to | Selected
POSITION 1 home position return command | machine +99999999 unit system

is given externally, the specified specification
HOME axis returns to the home Same as above |Same as Same as
POSITION 2 position. These parameters set above above
the coordinate values of

HOME respective home positions. Same as above | Same as Same as
POSITION 3 (a} Home position can be set above above
HOME for individual axes in the Same as above | Same as Same as
POSITION 4 machine coordinate above above
HOME system. Same as above | Same as Same as
POSITION 5 {b) There are 32 sets of home above above
HOME position {1 to 32). Same as above | Same as Same as
POSITION 6 above above
HOME Same as above | Same as Same as
POSITION 7 above above
HOME Same as above | Same as Same as
POSITION 8 above above
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<Screen 4>

*HOME POSITION MOVEMENT ORDER=

Display Screen Contents lnrtl?/laieemng Setting Range | Setting Unit
HOME Sets the axis movement order | Depends on Oto3 -
POSITION 1 in the home position return machine
operation at home positicn 1. specification
HOME Sets the axis movement order | Same as above | Same as -
POSITION 2 in the home position return above
operation at home position 2.
HOME Sets the axis movement order | Same as above | Same as -
POSITION 3 in the home position return above
operation at home position 3.
HOME Sets the axis movement order | Same as above |Same as -
POSITION 4 in the home position return above
operation at home position 4.
HOME Sets the axis movement order Same as above | Same as -
POSITION 5 in the home position return above
operation at home position 5.
HOME Sets the axis movement order | Same as above | Same as -
POSITION 6 in the home position return above
operation at home position 6.
HOME Sets the axis movement order | Same as above | Same as -
POSITION 7 in the home position return above
operation at home position 7.
HOME Sets the axis movement order Same as above | Same as -
POSITION 8 in the home poesition return above
operation at home position 8.
0: No axis movement
1: The axis moving first
2: The axis moving second
3: The axis moving third

NOTICE

: For the same home position number, the setting should be such that motion occurs
sequentially, beginning from 1. If a setting which causes a motion sequence No. to be skipped
is designated, that axis operation will be ignored.

Xy Zz
10838

Example: HOME POSITION 1

In this case, Z-axis operation will not occur.

Although display screens 3 and 4 above are for home positions 1 - 8,the 9- 16,17 - 24, and 25- 32
screens can also be displayed by advancing the display page.
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inductosyn in the machine
coordinate system (for linear
axis}. (NOTICE)

<Screen 5>
: Initial Setting . . .
Display Screen Contents Value Setting Range | Setting Unit
INDUCTOSYN | This parameter data is used for | Depends on -81920 10 -
OFFSET* the phase of the inductosyn and | machine 49152
absolute position encoder, and | specification
it is not effective for models not
equipped with Introducsyn
scale.
P INDUCTO- Sets the P (positive) direction 0 —99999999to | Selected
SYN AREA* effective range of the +98899999 | unit systemn
inductosyn in the machine
coordinate system (for linear
axis}). (NOTICE)
N INDUCTO- Sets the N (negative) direction 0 —99990999 to | Selected
SYN AREA* effective range of the +99999999 | unit system

Parameters indicated by an asterisk (*) require turning off the power supply once after setting new
data, then turn it on again. For the inductosyn offset, move the cursor to the axis in question and
press the CAL key, and then the WRITE key.

NOTICE

N
|

Machine operation range

: At machines with inductosyn specifications, inductosyn operation is effective through the
entire normal operating range. In this case, no inductosyn setting is required {(both P and N
settings are designated as “0”). However, a specific inductosyn operation range can be
designated if desired. In this case, the inductosyn will only operate in the designated range.

- The inductosyn offset and machine zero-point settings should be designated while
inductosyn operation is enabled.

- When designating a specific inductosyn operaticn range, the limits should be set 20 mm
(varies according to the feed axis “high-speed” setting) or more inside the actual
inductosyn scale usable range.

Switching between the inductosyn enabled/disabled statuses occurs near the inductosyn
range limits, making inductosyn operation somewhat irregular at these areas. A home
position setting should not be designated near the range limits.

The normal cutting range should be designated within the inductosyn operation range.

If the following condition is satisfied, the inductosyn will always be enabled:
[‘P” INDUCTOSYN RANGE] =[“N” INDUCTOSYN RANGE]

After data settings have been designated, press the BACKUP function key.

<Positional Relationships>

inductosyn scale sensing range

T2

Inductosyn operaticn range

“N” INDUCTOSYN RANGE

A

| <——— Cutting range

A

>|

w2

“P" INDUCTOSYN RANGE

A
_.._%|

A€ 20 mm (0.79 in.) or more
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<Screen 6>
; Initial Setting ' ; :
Display Screen Contents Value Setting Range | Setting Unit
PITCH COMP | Specifies the interval between Depends on 0 to 65535 Selected
SPAN* sets of points for setting pitch machine unit system
arror compensation data specification
PITCH PQOINT* | Sets the {otal number of pitch Same as above 0 to 384 -

points for each axis (NOTICE)

Parameters indicated by an asterisk (*} require turning off the power supply once after setting new
data, then turn it on again.

NOTICE

N boundary value

: If the product of the PITCH COMP SPAN and PITCH PQINT is smaller than the pitch
compensation range, the pitch error compensation is not effective within the area beyond the
point calculated as the product of them up to the P boundary point, which will cause pitch error
alarm. Therefore, pitch error compensation parameter data must be set to meet the following
inequality.
(P-direction boundary) - (N-direction boundary) £ (Pitch comp span) x (Pitch point)

P boundary value

|

(PITCH COMP SPAN) + (PITCH POINT)

.|
i
LI

Pitch error
compeisation
not effective

The setting procedure on the SYSTEM PARAMETER screens is explained below.

There are several pages of SYSTEM PARAMETER screen depending on the contents of the parameters.
For the display contents on these pages, refer {o the <SYSTEM PARAMETER screens> given later,

(1) After selecting the SYSTEM PARAMETER setting screen, select the page on which the
required system parameter is displayed by pressing the page keys, then move the cursor to the
data to be changed.

Note:

(2} Setling

{(a) i the value to be set is known:

Press {F1] (SET} and key in the value from the keyboard.

To display or set the data for the fifth axis or later axes, press [F5] (AXIS CHANGE).

(b) I the value is already set and the value to be added to or subtracted from the existing value is

set:

Press [F2] (ADD) and key in the value to be added fo or subtracted from the present setting.

{¢) For setting newly in reference to the actual position:

Press [F3] {CAL) and key in the incremental value from the actual position.

{3} Pressthe WRITE key.

The data on which the cursor is placed is updated according to the keyed in value.
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(4)

Back up the data and turn off the power. Then, turn on the power again.

Data back up operation: After pressing [F8] (EXTEND), press [F7] (BACKUP).

m PARAMETER SET

ACT POSIT (MC)

*SYSTEM PARAMETER*

X
P TRAVEL LIMIT
N TRAVEL LIMIT
P PITCH ERR COMP  10000. 000
N PITCH ERR COMP =10000. 000
IN POSITION

ZERQ OFFSET
IN POSITION{H}

~3000. 000

0.100
0.000
36000. 000
0.020

X
-0.001

[ 97/07/15 14710:00
Trom

Y Z
3000. 000 3000. 000
-3000. 000 -3000. 000

10000. 000 10000. 000
-10000. 000 -10000, 000

0.100 0.100
0.000 0.000
36000. 000 36000. 000
0.020 0.020

-0.001 -0.001

\SET

ADD

CAL —| SEARCH

l ITEM 1 ! ITEMl\ [EXTEI‘D]/

AEEGHE®®®
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12. Pitch Error Compensation
The ball screws each have their own pitch-to-pitch errors, which may be compensated for by the setting of
the pitch error compensation data.

The pitch error compensation data provides a total of 2304 values for all the axes (384 values for each
axis).

Before setting the pitch error compensation value, use the following procedure:

{1) Setthe P PITCH ERR COMP and N PITCH ERR COMP on screen 1 of the system parameter.

This determines the range of the screw pitch offset - from what position (N) to what position {P) in
that ball screw.

{2) Setthe PITCH ERR COMP SPAN on screen 6 of the system parameter.

This determines the pitch between values for the screw pitch offset.

(3} In NC optional parameter {word) No. 33, set the total number of screw pitch compensation
values for all the axes.

{4} Setthe PITCH POINT on screen & of the system parameter.

This sets the number of pitch error compensation points for individual axes {max.: 384 points per
axis). Setting is possible for individual axes and it should be made in the order of X, Y, Z the 4th, the
5th and the 6th axes.

In the explanation given above, setting operation should be referred to the following sections:
For system parameter setting procedure, refer to 11. “System Pararneter”.

For NC optional parameter (word) setting procedure, refer to 6. “NC Optional Parameter (Word)”.
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The setting procedure on the PITCH ERROR COMP. screen is explained below.
(a) Display the PITCH ERROR COMP. screen.

(b) By pressing [F5] (AXIS CHANGE) and the page keys, display the page on which the required
axis and point are displayed.

Since one screen displays only one axis data, press function key [F5] (AXIS CHANGE) if it is
necessary to set a different axis frorm the screen display. Each time that key is pressed, axes are
switched as follows: X—Y—=Z—=X—4th—5th—6th—=X—>Y—=Z.

Since one screen displays only 40 sets of data, press the page key if it is necessary to display No.
41 and following. Each time that key is pressed, the screen advances one page.

/ [ PARANETER SET — .
7707/15 14:10.00
Lursor | * PITCH ERAOR COMP. X *
NO. NO. NO. NO.
1 n 0 2 0 3 0
2 g 12 0 2 0 0
3 ¢ 13 0 23 0 33 0 ,
4 ¢ 14 0 24 0 34 0 Axis name
5 0 15 0 25 0 3% 0
6 ¢ 16 0 26 0 36 0
7 0 17 0 27 0 37 ]
8 ¢ 18 0 28 0 38 0
9 ¢ 19 0 29 ¢ 38 0
10 o 20 0 0 40 0
X Y z
ACT POSIT (WORK) =0.001 ~0. 001 -0. 001
o | soeon| 25 |t | v |
SET ADD SEARCH | cyance | 'TEMT | ITEMY [EXTEND]/
(F)(F2) () (Fa) () (F8)(F7)(F8)
Press either [F1] (SET) Press [F5] (AXIS CHANGE)
or [F2] (ADD). for fifth and later axes.

“S” if [F1] (SET) is pressed and
“AD" if [F2] (ADD) is pressed.

(c) Move the cursor to the required parameter by using the cursor control keys or by using [F4]
(SEARCH).
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(d)
1

(e}

()

Setting

If the value to be set is known:
Press [F1] (SET) and key in the value from the keyboard.

When setting the same data continuously from the position where the cursor is located, the
following input is used to set the data.

[offset data] # [number of points]
Example: [7] x [20]

Data of “7” um is set for 20 points from the cursor located point.

If the value is already set and the value to be added to or subtracted from the existing value is
set;

Press [F2] (ADD) and key in the value to be added to or subtracted from the present setting.

Press the WRITE key.

The data on which the cursor is placed is updated according to the keyed in value.

Back up the data and turn off the power. Then, turn on the power again.
Data back up operation: After pressing [F8] (EXTEND), press [F7] (BACKUP).

NOTICE

: For setting the pitch error compensation data, take the following points into consideration.
- For No. 1 on each axis, “0" should be set.
- Pitch variation between adjoining two points must be smaller than 16383 um.

- F*{number of points} x (pitch compensation interval)” is very close to the travel of an axis, it
is recommended to set the data for more points.
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13.

Machine Axis Parameter

The machine axis parameters designate the setlings for data related o the machine axis. All the
machine axis are listed below, though some may not be present at certain machine models.

MA axis:
MB axis:
MC axis:
TS axis:
Tl axis:
PA axis:
PB axis:
PL axis:
AT axis:
AA axis:
AB axis:
CA axis:
CB axis:
WA axis:

ATC Magazine axis 1

ATC Magazine axis 2 (Multiple magazines)
ATC Magazine axis 3 (Multiple magazines)
ATC change arm rotation axis

ATC change arm IN/OUT axis

APC axis 1

APC axis 2

Muiti-paliet magazine axis

Attachment axis

Attachment magazine axis 1

Attachment magazine axis 2

ATC carrier axis

AAC (AT) carrier axis

Crossrail (EC-W) axis

The machine axis parameters are listed below.

<Screen 1>
. Factory Set .
B:ﬂ;‘y Screen Contents Initial Value M9 | Setting Unit
mm (in.) g9
P TRAVEL P-directional travel end limit in Depends on —99999999 to | Selected
LIMIT the machine coordinate system | machine +29999099 unit system
specification

N TRAVEL N-directional travel end limitin | Same as Same as Same as

LIMIT the machine coordinate system | above above above

IN POSITION | “In-position confirmation zone” | Same as 0.000 to Same as
at pesitioning above 10.000 above

CLAMP “Positioning clamp confirmation | Same as Same as Same as
zone” at positioning above above above

ZERG-POINT | Distance from encoder zero- Same as 0.000 to Same as
point to control zero-poirt above 99989.999 above

ENCODER Encoder’s zero cross shift Same as —99999.999 to | Same as

OFFSET amount above 99999.999 above

BACKLASH Back lash compensation Same as Same as Same as
amount above above above

OVERRUN Overrun amount at single-direc- | Same as 0.000 1o Same as

AMT tion positioning above 99999.999 above
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<Screen 2>
. Factory Set .
[N):f;fy Screen Contents initial Value SRe;gng Setting Unit
. mm (in.) g
OFFSET General purpose data used at | Depends on —99999.999 to | Selected
1108 each axis machine 99869.999 unit system
specification
<Screen 3>
. Factory Set .
Blasr?::y Screen Contents Initial Value %eatrt:nge Setting Unit
mm (in.) 9
OFFSET General purpose data used at | Depends on —99999.999 to | Selected
9to 16 each axis machine 99999.999 unit system
specification
<Contents of each axis parameter>
axis ltem Contents
MA P TRAVEL LIMIT Not used.
MB N TRAVEL LIMIT Not used.
MC IN POSITION Sets the in position amount.
CLAMP Sets the clarmp width.
ZERO-POINT Designates the magazine’s zero-point.
Designates the APA setting when pot No. 1 is positioned
at the tool change unit.
ENCODER OFFSET Sets the encoder compensation amount.
BACKLASH Sets the backlash amount.
OVERRUN AMT Not used.
OFFSET 2 Tool untoading unit offset
In order to position the magazine at the tocl unloading
unit, the distance from zero-point when pot No. 1 is at
the tool uniocading unit must be designated.
axis ltem Contents
TS P TRAVEL LIMIT Sets the P stroke limit.
N TRAVEL LIMIT Sets the N strcke limit.
IN POSITION Sets the in position amount.
CLAMP Sets the clamp width.
ZERO-POINT Designates the zero-point {tool change arm’s “tool grasp”
position).
ENCODER OFFSET Sets the encoder compensation amount.
BACKLASH Sets the backlash amount.
OVERRUN AMT Not used.
OFFSET 1 Tool change arm’s “tool grasp” distance
Designates the distance from the tool change arm’s wait-
ing position to its "tool grasp” position.
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axis ltem Gontents
Tl P TRAVEL LIMIT Sets the P stroke limit.

N TRAVEL LIMIT Sets the N stroke limit.

IN POSITION Sets the in position amount.

CLAMP Sets the clamp width.

ZERO-POINT Designates the zero-point {vertical spindle’s tool inser-
tion position).

ENCODER OFFSET Sets the encoder compensation amount.

BACKLASH Sets the backlash amount.

OVERRUN AMT Not used.

QFFSET 1 Horizontal spindle’s tool insertion position
(MCR-B2/MCM-B)
Designates the relative distance between zero-point and
the horizontal spindle’s tool insertion position.
Protective pot’s tool insertion position (MCV-A2)
Designates the relative distance between zero-point and
the protective pot’s tool insertion position.

OFFSET 2 Magazine's tool insertion position
Designates the relative distance between zero-point and
the magazine’s tool insertion position.

OFFSET 3 Tool extraction position
Designates the refative distance between zero-point and
the tool extraction position.

OFFSET 4 Tool insertion position (15° tilt)
Designates the relative distance between zero-point and
the tool insertion position.

OFFSET 5 Tool insertion position (30° {ilt)
Designates the relative distance between zero-point and
the tool insertion position.

OFFSET 6 Tool insertion position (45° tilt)
Designates the relative distance between zero-point and
the tool inserticn position.

OFFSET 7 Tool insertion position (60° tilt)
Designates the relative distance between zero-point and
the tool insertion position.

OFFSET 8 Tool insertion position (75° tilt)

Designates the relative distance between zero-point and
the tool insertion position.
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axis Item Contents

PA P TRAVEL LIMIT Not used.
N TRAVEL LIMIT Not used.
IN POSITION Sets the in position amount.
CLAMP Sets the clamp width.
ZERO-PQOINT Designates the shifter’s zero-point.
ENCODER OFFSET Sets the encoder compensation amount.
BACKLASH Sets the backlash amount.
OVERRUN AMT Not used.
QFFSET 1 APC axis travel enabled position

Designates the APC shifter axis position where X- and
B- axis travel are enabled.

OFFSET 2 Shifter HP confirmation position
Designates the shifter stop position during a shifter AD-
VANCE when the X-, Z-, and B- axis are not at their home

positions.
axis [tem Contents

PL P TRAVEL LIMIT Not used.
N TRAVEL LIMIT Not used.
IN POSITION Sets the in position amount.
CLAMP Sets the clamp width.
ZERC-POINT Designates the pallet magazine’s zero-point.
ENCODER OFFSET Sets the encoder compensation amount.
BACKLASH Sets the backlash amount.

OVERRUN AMT Not used.
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axis ltem Contenis
CA P TRAVEL LIMIT Sets the P stroke limit.
N TRAVEL LIMIT Sets the N stroke limit.
IN POSITION Sets the in position ameount,
CLAMP Sets the clamp width.
ZERO-POINT Designates the carrier’s zero-point.
ENCODER OFFSET Sets the encoder compensation amount.
BACKLASH Sets the backlash amount.
OVERRUN AMT Not used.
OFFSET 1 Vertical spindle tool insertion position
Designates the relative distance from zero-point to the ver-
tical spindle’s tool insertion position.
OFFSET 2 Horizontal spindle tool insertion position
Designates the relative distance from zero-point to the
horizontal spindle’s tool insertion position.
OFFSET 3 Magazine tool insertion position
Designates the relative distance from zero-point to the
magazine’s tool insertion position.
OFFSET 4 Tool extraction position
Designates the relative distance from zero-point to the
spindle’s tool extraction position.
OFFSET 5 Attachment tool change position
Designates the relative distance from zero-point to the
attachment tool change position.
axis ltem Contents
CB P TRAVEL LIMIT Sets the P stroke limit.
N TRAVEL LIMIT Sets the N stroke limit.
IN POSITION Sets the in position amount.
CLAMP Sets the clamp width.
ZERQO-POINT Designates the AT carrier's zero-point.
ENCODER OFFSET Sets the encoder compensation amount.
BACKLASH Sets the backlash amount.
OVERRUN AMT Not used.
OFFSET 1 AT carrier wait position

Designates the attachment carrier’s waiting position.
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axis ltem Contents
WA P TRAVEL LIMIT Sets the P stroke limit.

N TRAVEL LIMIT Sets the N stroke limit.

IN POSITION Sets the in position amount.

CLAMP Sets the clamp width.

ZERO-POINT Designates the crossrail zero-point.

ENCODER OFFSET Sets the encoder compensation amount.

BACKLASH Sets the backlash amount.

OVERRUN AMT Sets Overrun amount at single-direction positioning.

OFFSET 1 Designates the relative distance from zero-point to the
position attained by M198/M85 positioning.

OFFSET 2 Designates the relative distance from zero-point to the
position attained by M198/M84 positioning.

OFFSET 3 Designates the relative distance from zero-point to the
position attained by M1987/M8&3 positioning.

OFFSET 4 Designates the relative distance from zero-point to the
position attained by M196/M82 positioning.

OFFSET 5 Designates the relative distance from zero-point to the
position attained by M195/M81 positicning.

OFFSET 6 Designates the relative distance from zero-point to the
position attained by M194 positioning.

OFFSET 7 Designaies the relative distance from zero-point to the
position attained by M193 positioning.

OFFSET 8 Designates the relative distance from zero-point to the
position attained by M192 positioning.

OFFSET 9 Designates the relative distance from zero-point to the
position attained by M191 positioning.

OFFSET 10 Designates the relative distance from zero-point to the
position attained by M190 positioning.

OFFSET 11 Display zero-offset

Designates the relative distance of the actual position dis-
play’s “machine axis” WP zero-point from the crossrail
zero-point.

Axis except above are not used.
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Setting procedure is as follows:
(1) Press the PARAMETER key.

{2) Selectthe MC AXIS PARAMETER setting screen.

/[ PARAMETER SET =\

197/07/75 14:70:00

*WC AXIS DATA* Trm
MA TS

P TRAVEL LIMIT 0. 000

N TRAVEL LIMIT 0.000 0. 000

IN POSITION 0.088 0.088

CLANP 0.088 0.088

ZERO OFFSET 197.997 0. 000

ENCODER OFFSET 9.000 0. 000

BACKLASH 0.000 0.000

OVERRUN AMT 0. 000 0.000
MA TS

ACT POSIT (MC) 162. 003 359,998

\:ET W ADD ’ CAL !semm( \ITEMT \mzm \ [Exmmy
HEEHE®®E

{3) To designate data settings for mount axis subsequent to axis No. 5, press function key [F5]
(AXIS SWITCH).

(4) Using the cursor keys, position the cursor at the desired position.
(5) Seftting:
(a) When data is previously known:

Press function key [F1] {SET).
Enter the data with keyboard.

(b) When data has already been set and it is necessary fo set the increment decrement against
the data:

Press function key [F2] (ADD).

Enter the increment/decrement with keyboard.

{c) When new setting is made at the position relative to the current value:
Press function key [F3] (CAL).

Enter the relative value.

[Supplement] This procedure cannot be used for the following setting items: in-position, clamp zone,
encoder offset, backlash, and single-direction overshoot amount.

(6) Press the WRITE key.

This rewrites the data indicated by the cursor.
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14. Machine User Parameters

To display a parameter, set “1” for the parameter group on the MC USER PARAMETER - Screen select
screen.

Set “0” for a parameter group which should not be displayed.

[ PARAMETER SET
[97/07/15 14:10:00
* MC USER PARAMETER *

Screen selact [1=Active, O=Negative]

NO. 1 tem NO. I tem i
1.Coolant 1 13.System Check Node 1
2.Power Save/Shutdown 1 14.External Program Sefect 1
3. Timer 1 15. Chuck 1
4. Indicating Lamp 1 16.Axis interlock 1
5.Buzzer i 17_APC 1
6.9pindle 1 18.Additional Axis 1
7.ATC/Tool Exchange 1 19.Cross Rail 1
8.Magazine 1 20. i
9.External M Command 1 21.Robot-Loader |/F 1
10.External Hour Meter 1 22. 1
11.Door Interlock 1 23. 1
12. Axis Lube 1 24.Special Specifications 1

1

MC System Parameter [1=Active, ONegative]

o Lo | o Jsm] T [oms | e
(F ) (F2) (F3) (Fa) (r5) (;) (F7) (F8)

14-1. Coolant Parameters

Initial
No. Parameter Contents Set 1 Set 0 Setting
Value
1 | “COOLANT” SW is active Selects COOLANT switch “active” Active Spec. 0
or “specification code” according to code
the setting.
2 |*AB. NOZ. (Air Blow Selects A.B. NOZ. (Air Blow Active Spec. 0
Nozzle)” SW is active Nozzle} switch “active” or “specifi- code
cation code” according to the set-
ting.
3 |[“A.B. ADAPT. (Air Blow Selects A.B. ADAPT. (Air Blow Active Spec. 0
Adapter)” SW is active Adapter) switch “active” or “specifi- code
cation code” according to the set-
ting.
4 |“OIL MIST” SW is active Selects OIL MIST switch “active” or Active Spec. 0
“specification code” according to code
the setting.
5 |*“OIL HOLE™ SW is active Selects OIL HOLE switch “active” Active Spec. 0
or “specification code” according to code
the setting.
6 |"SHOWER” SWis active Selects SHOWER switch “active” Active Spec. 0
or “specification code” according to code
the setting.
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Initial
No. Parameter Contents Set 1 Set 0 Setting
Value
7 | “CHIP CON" SW is active Selects CHIP CON switch “active” Active Spec. 0
or “specification code” according to code
the setting.
8 [“CHIP WASH” SW is active | Selects CHIP WASH switch “ac- Active Spec. 0
tive” or “specification code” accord- code
ing to the setting.
9 |"WATER GUN" SW is Selects WATER GUN switch “ac- Active Spec. 0
active tive” or “specification code” accord- code
ing to the setting.
10 |“SPINDLE THROUGH AIR | Selects SPINDLE THROUGH AIR Active Spec. 0
BLOW” SW is active BLOW switch “active” or “specifica- code
tion code” according to the setting.
11 | S-AIR BLOW is active Sets if the interlock function, that Ineffective | Effective 0
without spindle s zero disables spindle rotation during
spindle-through air blow, is made
ineffective.
12 | CHIP WASH is turn on with | Sets whether or not the chip wash- | Activated Not 0
NC RUN ing function is activated at the start activated
up of the NC.
13 | M09 doesn’t turn off the Sets whether or not MO8 (coolant Notturned |  Turned 0
coolant ON) is turned off by the execution OFF OFF
of M0g (coclant group OFF).
14 | M09 doesn’t turn off the cil | Sets whether or not M50 (oil-hote Notturned | Turned 0
hole low pressure low pressure coolant ON) is turned OFF OFF
off by the execution of M09 (cool-
ant group OFF).
15 | M09 doesn’t turn off the oil | Sets whether or not M51 (oil-hole Notturned | Turned 0
heole high pressure high pressure coolant ON) is OFF OFF
turned off by the execution of M09
(coolant group OFF).
16 | M09 doesn’t turn off the air | Sets whether or not M12 (nozzle Notturned | Turned 0
blow {Nozzle) type air blow ON) is turned off by OFF OFF
the execution of M09 (coolant
group OFF).
17 | M09 doesn’t tum off the air | Sets whether or not M59 (adapter Notturned | Turned 0
blow (Adapter) type air blow ON) is turned off by OFF OFF
the execution of M09 (coclant
group OFF).
18 | M09 doesn’t turn off the cil | Sets whether or not MO7 (oil mist Notturned | Turned 0
mist ON) is turned off by the execution OFF OFF
of M08 (coolant group OFF).
19 | MO9 doesn’t turn off the Sets whether or not M120 (work Notturned | Turned 0
work shower shower ON}) is turned off by the ex- OFF OFF
ecution of M09 (coolant group
OFF). ‘
20 | MOO/MO1 doesn't turn off Sets whether or not spindle stops Not turned | Turned 0
spindle/coolant group and coolant group is turned off by OFF COFF

the execution of MO0 (program
stop) or MO1 (optional stop).
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: Initial . .
. Effective : Setting | Setting
No. Display Screen Contents Command Setting Range Unit
Value
21 | Gil mist time Sets the length of oil mist ADD, SET 0 sec 0to 3600 | 1sec
ON time in an oil mist cycle.
Initial
No. Parameter Contents Set 1 Set0 Setting
' Value
22 | Chip conveyor turn on with | Sets whether or not the chip con- Starts Does not 0
coolant veyor starts operating if any one of |operating |start
coolant related outputs (coalant, operating
oii-hole, shower, chip wash, water
gun) is turned on.
23 | Chip conveyor turns on with | Sets whether or not the chip con- Starts Does not 0
NC RUN veyor starts operating at the start- | operaling | start
up of the NC. operating
24 | Hollow taper shanks with {Not used) 0
flat contact surface
14-2. Power Save/Shutdown Parameters
Initial
No. Parameter Contents Set 1 Set 0 Setting
Value
1 | “Power Save” is made Sets whether or not the power Ineffective | Effective 0]
ineffective save function is made ineffective.
2 | “Power Save” is made Sets whether or not the power Ineffective | Effective 0
ineffective during MOO/MQ1 | save function is made ineffective
during the execution of MOO (pro-
gram stop) or M0O1 (optional stop).
3 | "Automatic Power Sets whether or not the automatic Effective | Ineffective 0
Shutdown” is made power shutdown function is made
effective effective.
4 |Alarmis added as a Sets if “occurrence of alarm” is Added Not added #]
requirement for Shutdown | added to requirements for power
shutdown.
. Initial . .
. Effective . Setting | Setting
No. Display Screen Contents Command Svettlng Range Unit
alue
5 |Power saving time Sets the length of time until | ADD, SET [30 minutes| 01060 1 min
the power save function is
activated after stopping an
operation.
6 | Power shutdown time | Sets the length of time until | ADD, SET 0 sec 0103600 ( 1sec
the power is automatically
shut down after stopping an
operation.
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14-3. Timers
Initial
No. Parameter Contents Set 1 Set 0 Setting
Value
1 | The 2nd timer; Counting Sets the function of the 2nd timer Yes No 0
spindle rotation period as the “spindle ON” timer.
2 | The 2nd timer; Counting Sets the function of the 2nd timer Yes No 0
NC operation period as the “NC RUN" timer.
3 |The 2nd timer; Add Sets whether or not the “automatic Yes No 0
Auto-mode condition mode” is added to the conditicns
for operating the 2nd timer.
4 | The 2nd timer; Add Sets whether or not the “automatic Yes No 0
Auto-mode/Single-block off | mode” and “single block OFF” are
added to the conditions for operat-
ing the 2nd timer.
5 | The 3rd timer; Counting Sets the function of the 3rd timer Yes No 0
spindle rotation period as the “spindle ON” timer.
6 | The 3rd timer; Counting NC | Sets the function of the 3rd timer Yes No 0
operation period as the “"NC RUN" timer.
7 | The 3rd timer; Add Sets whether or not the “automatic Yes No 0
Auto-mode condition mode” is added to the conditions
for operating the 3rd timer,
8 | The 3rd timer; Add Sets whether or not the “automatic Yes No 0
Auto-mode/Single-block off | mode” and “single block OFF” are
added to the conditions for operat-
ing the 3rd timer.
14-4. Indicating Lamp Parameters
Initial
No. Parameter Contents Set 1 Set0 Setting
Value
1 | The 3rd lamp (NC running) | Sets whether or not the 3rd Effective | Ineffective 0
is made effective indicating lamp is made effective.
2 [ltis turned on without Sets whether or not the “single Disre- Regarded 0
S-BLK OFF condition block OFF” condition is garded
disregarded for the lighting of the
3rd indicating lamp (NC running).
3 | ltisturned on without Sets whether or not the “automatic Dis- Regarded 0
Auto/S-BLK OFF condition | operation” and “single block OFF” regarded
conditions are disregarded for the
lighting of the 3rd indicating lamp
{NC running}.
4 | ltis turned off when an Sets if the 3rd indicating lamp (NC Turned | Nottumed 0
alarm occurs running) is turned off at the OFF OFF
occurrence of an alarm.
5 | Alarm lamp is made Sets whether or not the alarm lamp | Effective | Ineffective 0
effective is made effective.
6 |Itisturned on without Sets whether or not the “single Dis- Regarded 0
S-BLK OFF condition block OFF” condition is regarded

disregarded for the lighting of the
alarm lamp.
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Initial
No. Parameter Contents Set 1 Set0 Setting
Value
7 | ltis turned on without Sets whether or not the “automatic Dis- Regarded 0
Auto/S-BLK OFF condition | operation” and “single block OFF” regarded
conditions are disregarded for the
lighting of the alarm lamp.
8 |Operation end lamp is Sets whether or not the operation Effective | Ineffective 0
made effective end lamp is made effective.
9 |ltis turned on without Sets whether or not the “single Dis- Regarded 0
S-BLK OFF condition block OFF” condition is regarded
disregarded for the lighting of the
operation end lamp.
10 | Itis turned on without Sets whether or not the “automatic Dis- Regarded 0
Auto/S-BLK OFF condition | operation” and “single block QFF” regarded
conditions are disregarded for the
lighting of the operation end lamp.
11 | Alarm/end lamps are not If the NC enters the power save Valid Invalid 0
turned off with power save | mode while the alarm or the cycle
end indicating lamp is lit, the lamp
is not turned off.
13 | Alarm lamp is turned on Occurrence of alarm D is added to Added Not added 0
with alarm D occurs the conditions for the alarm
indicating lamp te turn on.
14 | Alarm lamp is not turned on | Occurrence of alarm Cis Eliminated Not 0
with alarm C occurs eliminated from the conditions for eliminated
the alarm indicating lamp to turn
on.
15 | Alarm lamp is not turned on | Occurrence of alarm B is Eliminated Not 0
with alarm B occurs eliminated frem the conditions for eliminated
the alarm indicating lamp to turn
on.
16 |Alarm lamp is not turned on | Occurrence of alarm A is Eliminated Not 0
with alarm A occurs eliminated from the conditions for eliminated
the alarm indicating lamp to turn
on.
14-5. Buzzer Parameters
initial
No. Parameter Contents Set 1 Set0 Setting
Value
1 | Operation end buzzer is Sets whether or not the operation Effective | Ineffective 0
made effective end buzzer is made effective.
2 | Buzzer sounds without Sets whether or not the “single Dis- Regarded 0]
S-BLK OFF condition block OFF” condition is disre- regarded
garded for the sounding of the op-
eration end buzzer.
3 | Buzzer sounds without Sets whether or not the “automatic Dis- Regarded 0
Auto/S-BLK OFF condition | operation” and “single block QFF” regarded

conditions are disregarded for the
sounding of the operation end
buzzer.
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Initial
No. Parameter Contents Set 1 SetQ Setting
Value
4 |Buzzeris notturned off by | Sets if the operation end buzzeris | Notturned | Turned 0
end timer not turned off using a timer. OFF OFF
5 | Buzzer is not turned off Sets if the operation end buzzeris | Not tuned Turned 0
when alarm occurs not turned on if an alarm has oc- ON ON
curred.
6 |Buzzer is not turned off Sets if the operation end buzzer is | Notturned | Turned 0
when completing program | not turned on at the completion of ON ON
a program,
. Eftective | Initial Set- Setting Setting
No. Display Screen Contents Command | ting Value Range Unit
7 | Operation end buzzer | Sets the length of time the | ADD, SET 10 sec 0 1o 600 1 sec
timer buzzer sounds.
14-6. Spindle
Initial
No. Parameter Contents Set 1 Set0 Setting
Value
1 | Spindle stops when an Sets whether or not the spindle is Stopped Not 0
alarm of level B occurs stopped at the occurrence of a iev- stopped
el B alarm.
2 | The minimum of “S” is the Determines whether or not the Can be set | Cannot be 0
minimum speed of motor minimum value for an “8” com- set
mand may be set at the minimum
speed of a motor.
3 | "Notoo!l” interlock is made | Sets if the “no tool in the spindle” Ineffective | Effective 0
ineffective interlock is made ineffective.
. Initial . :
; Effective : Setting | Setting
No. Display Screen Contents Command Setting Range Unit
Value
4 | Spindle overload Sets the length of time in ADD, SET 0 sec 0 to 60 1 sec
allowable time which spindle load is not
monitored after the start of
ihe spindle.
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14-7. ATC/Tool Exchange
: Initial
No. Parameter Contents Set 1 Set0 Setting
Value
1 | Indexing magazine by Sets if magazine index is effective Effective | Ineffective 0
advances one step by the operation of the 1-step
advance button.
2 | Exchange angular Sets if a horizontal spindle tool Executed Not 0
attachment tool with M6 change cycle (M177) is executed executed
by the execution of M0B6.
3 “INTERLOCK RELEASE” Sets if the “ATC at home position” Not Checked ¢]
button is effective for ATC | is checked or not for tool change checked
HP return operation if the INTERLOCK
RELEASE button is pressed.
4 | Answer to MO6 without Sets if the door close confirmation Dis- Not dis- 0
door-close condition signal may be disregarded as the regarded | regarded
conditicn for outpuiting the answer
signal for MO6 (tool change).
. Effective | Initial Set- Setting Setting
No. Display Screen Contents Command | ting Value Range Unit
5 | Tool unclamp time Sets the iength of time in ADD, SET 3 sec 0to 30 1 sec
which a tool is unclamped
after pressing the TOOL
UNCLAMP button.
14-8. Magazine Parameters
Initial
No. Parameter Contents Set 1 Set0 Setting
Value
1 | *“Teol exist” interlock is Sets if the “tool existing in the mag- | Ineffective | Effective 0
made ineffective azine” interlock is made ineffective.
2 |t does not stop ATC when | Sets if the magazine door interlock | Ineffective | Effective 0
“MANUAL INT” is on function, which stops ATC, is inef-
fective in the manual intervention
of magazine operation.
3 | Stops ATC and APC with Sets if the magazine door interlock | Stops ATC | Does not 0
magazine intervention function stops both the ATC and and APC | stop ATC
APC., and APC
4 | Magazine intervention Sets if manual intervention of mag- | Ineffective | Effective 0
mode is made ineffective azine operation is ineffective while
the magazine door interlock func-
tion is active.
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14-9, External M Command Parameters

Initial
No. Parameter Contents Set 1 Set0 Setting
Value
1 | M181 is executed after Sets whether M181 is executed After Before #]
completion positioning before or after the completion of '
positioning.
2 | M182is executed after Sets whether M182 is executed After Before 0
completion positioning before or after the completion of
positioning.
3 | M183 is executed after Sets whether M183 is executed After Before 0
completion positioning before or after the completion of
positioning.
4 | M184 is executed after Sets whether M184 is executed After Before 0
completion positioning before or after the completion of
positioning.
5 |M185 is executed after Sets whether M185 is executed After Before 0
completion positioning before or after the completion of
positioning.
6 | M186 is executed after Sets whether M186 is executed After Before 0
completion positioning before or after the completion of
positioning.
7 | M187 is execuied after Sets whether M187 is executed After Before 0
completion positioning before or after the completion of
positioning.
8 |M188 is executed after Sets whether M188 is executed After Before 0
completion positioning before or after the completion of
' positioning.
14-10. External Hour Meter Parameters
Initial
No. Parameter Contents Set 1 Set0 Setting
' Value
1 1 Add “Auto mode” to output | Sets if the “automatic mode” is Added Not added 0]
conditions added to the conditions for activat-
ing an external hour meter.
2 |Add “RUNiamp on” to Sets if the "RUN indicating lamp Added Not added 0
output conditions ON status” is added to the condi-
tions for activating an external hour
meter.
3 | Add “Spindle in rotating” to | Sets if the “spindle in rotating” is Added Not added 0
output conditions added to the conditions for activat-
ing an external hour meter.
4 | Add "Axis moving” to output | Sets if the “axis is moving” is add- Added Not added 0
conditions ed to the conditions for activating
an external hour meter.
5 | Add “Spindle override Sets if the “spindle override setting Added Not added 0

100%" to output conditions

at 100%” is added to the conditions
for activating an external hour me-
ter.
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Initial
No. Parameter Contents Set 1 Set0 Setting
Value
6 | Add “Feedrate override Sets if the “feedrate override set- Added Not added 0
100%" to output conditions | ting at 100%” is added to the con-
ditions for activating an external
hour meter.
7 | Add “Single block off” to Sets if the “single block OFF” is Added Not added 0
output conditions added to the conditions for activat-
ing an external hour meter.
14-11. Door Interlock Parameters
Initial
No. Pararmeter Contents Set 1 Set0 Setting
Value
1 | Spindle rotation is Sets if the spindle keeps rotating Keeps Stops 0
continued when the door interlock function is rotating
activated.
No Display Screen Contents Effective SlgitttiiiI Setting Setting
) play Command J Range Unit
Value
2 | Spindle allowable Sets the allowable maxi- ADD, SET | 800rpm | 5010800 | 1rpm
revolution mum speed for the spindle

to rotate while the opera-
tor’s door is open.

3 | Door lock release Sets the length of time in ADD, SET 0 sec 0to 80 1 sec
Timer which the DOOR LOCK RE-
LEASE button (lock pin re-
lease) is effective.

14-12. Axis Lubrication Parameters

. Initial . A
; Effective : Setting | Setting
No. Display Screen Contents Command %(e;fblg Range Unit

1 | Axis Lube cycle time | Sets the length of axis lu- ADD, SET 10 min 0to 10 1 min
brication cycle time.

2 | Axis Lube pump time | Sets the length of time in ADD, SET 15 sec 15610120 | 1sec
which the axis lubrication
pump motor operates.

3 |Cross rail Lube cycle |1 cycle time for cross-rail lu- | ADD, SET 10 min Oto 120 1 min
time brication

4 | Cross rail Lube pump | Cross-rail lubrication pump | ADD, SET 15 sec 1510 60 1 sec
time motor operating time
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14-13. System Check Mode

. Initial . .
. Effective - Setting | Setting
No. Display Screen Contents Command Setting Range Unit
Value
1 |System check mode | Sets the axis number used |ADD, SET 0 0to 999 None
for testing.
Initial
No. Parameter Contents Set 1 Set0 Setting
Value
2 | Automatic setting cross rail | Positioning levels of the cross-rail | Determined Not 0
positioning point are automatically determined. determined
14-14. External Program Selection Parameters
Initial
No. Parameter Contents Set 1 Set0 Setting
Value
1 | Check parity (even) is Sets whether or not the even parity | Effective | Ineffective 0
made effective scheme is effective for the
designation of the program number
of the program to be downloaded
from an external device.
2 | Check parity {odd) is made |Sets whether or not the odd parity Effective | Ineffective 0
effective scheme is effective for the
designation of the program number
of the program to be downloaded
from an external device.
14-15. Chuck
Initial
No. Pararmeter Contents Set 1 Set 0 Setting
Value
1 | Chuck grips the inner Sets the workpiece holding direc- 1.D. 0.D. 0
diameter of the workpiece | tion by the chuck - I.D. or O.D. gripping gripping
2 | Even if chuck opens, Sets if the interlock function which | Ineffective | Effective 0
cutting feed is effective disables cutting feed while the
chuck is open is made ineffective.
3 | Spindie rotation inhibit Sets if the interlock function which Effective | Ineffective 0
when chuck opens disables spindle rotation while the
chuck is open is made effective.
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Initial
No. Parameter Contents Set 1 Set0 Setting
Value
4 | “Chuck Close” limit switch | Sets if the chuck close limit switch | Ineffective | Effective 0
is made ineffective is made ineffective.
If set for “ineffective” (limit switch
not used}, a timer is used; at the
count-up of the timer, the chuck is
assumed 1o have closed.
5 [“Chuck Open” limit switch is | Sets if the chuck open limit switch Ineffective | Effective 0
made ineffective is made ineffective.
If set for “ineffective” (limit switch
not used), a timer is used; at the
count-up of the timer, the chuck is
assumed to have opened.
. initial . .
; Effective ; Setting | Seiting
No. Display Screen Contents Command Svettlng Range Unit
alue
6 | Work clamp timer Workpiece clamp ADD, SET 0 0 to 6000 0.01
confirmation timer sec
7 | Work unclamp timer | Workpiece unclamp ADD, SET 0 0 to 6000 0.0
confirmation timer sec
8 | Work seated Correct clamp of a ADD, SET 1 sec 0 to 6000 0.01
confirmation timer workpiece is recognized if sec
the workpiece clamp signal
stays on for the present
length of time.
Initial
No. Parameter Contents Set 1 Set0 Setting
Value
9 |Work seated airis OFF by | Workpiece clamp solenoid is Yes No 0
chuck open automatically de-energized when
the chuck is opened.
10 | Work seated air is ON by Workpiece clamp solenoid is Yes No 0

chuck close

automatically energized when the
chuck is opened.




4203-E P-446

SECTION 3 DESCRIPTION OF PARAMETER AND SETTING PROCEDURE

{1) Select the desired pararneter setting screen.

(2) Move the cursor to the data to be changed or set using the cursor keys and change or set the

desired data.

< Coolant >

ﬂPARAIETER SET

NO. 11
Coolant

¥ MC USER PARAMETER *

1."COOLANT” SW is active
2."A.B.NOZ. (Air Blow Nozzle)” SN is active
3."A.B.ADAPT. (Air Blow Adapter}” SW is active
4.70IL MIST” SH is active
5.70iL HOLE” SW is active
6. "SHOWER™ SK is active
7.”CHIP CON” SW is active
8. "CHIP WASH” SW is active
9. "WATER GUN" SN is active
10. "SPINDLE THROUGH AIR BLOW”" SW js active
11.5-AIR BLOW is active without spindle is zero
12, CHIP WASH is turn on with NC RUN

[97/07/15 14:10:00

cooocooocoocoo]

\SET l ADD ‘ CAL {SEARCH’

et | |

/

COERIEEEIE)EFE)E)

< Power Save/Shutdown >

mmma SET

~

NO. 2

1. Power Save'

* MC USER PARAMETER *

Power Save/Shutdown

is made ineffective

[97/07/15 1471000

2.'Power Save’ is made ineffective during MOO/M) Lg]
0

3. Automatic Power Shutdown' is made effective

4.Alarm is added as a requirement for Shutdown O
5.Power saving time 30[min]
6.Power shutdown time O[sec]
7.
8.
9.
10.
11.
12.

\SET 1 ADD ’ cAL ’senncr-l’ ’ ITEMT] I TEM § 1

/

(F)(r2)(r3)(Fa)(r5) (r8) (F7) (F8)
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< Timer >

~

( [ PARAMETER SET

NO.3

Timer

1.The 2nd timer.
2.The 2rnd timer,
e 2nd timer,
e 2nd timer;
e 3rd timer;
e 3rd timer,
e 3rd timer;
8

Th
Th
Thi
Thi
Th
The 3rd timer;

3.
4.
5.
B.
7.
8.
9.

10.
1.
12.

[97/07715 14:10:00

* MC USER PARAMETER *

Counting spindle rotation period
Counting NC oparation Period
Add Autc-mode condition

Add Auto-mode/Single-block off
Counting spindle rotation period
Counting NC operation period

Add Auto-mode condition

Add Auto-mode/Single-block off

cooo oo

\_ l ADD ‘ CAL ‘SEAHCH}

i TEM 1 ‘ ITEMl' J

DEEEE®®®

< Indicating lamp >

ﬂ PARAMETER SET

NO. 4
Indicating lamp

1.The 3rd lamp (NC running} is made effective

2. It is turned on without S-BLK OFF condition

3, It is turned on without Auto/S-BLK OFF condition
4. It is turned off when an alarm occurs

S5.Alarm lamp is made effective

6. It |Is turned on without S-BLK OFF condition

7. It is turned on without Auto/S-BLK OFF condition
8.0peration end lamp is made effect

9. It is turned on without S-BLK OFF condition

10. It is turned on without Auto/S-BIK OFF condition
11.Alarm/end lamps are not turned off with power save
12.

[97/07/75 14:10:00

* MC USER PARAMETER *

ooococooooo]

\SEr }ADDlCAL‘SEARCH‘ ‘msut’mzul!

/

FEREEEEEFECEE)
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< Buzzer >

< Spindle >

ﬂ PARAMETER SET

\

[ 97/07/15 14:10:00

* MC USER PARAMETER *

NO.5
Buzzer
1.0peration end buzzer is made effective @
2.Buzzer sounds without S-BLK OFF condition
3.Buzzer sounds without Auto/S-BLK OFF condition 0
4.Buzzer is not turned off by end timer 0
5 Buzzer is not turned off when alarm occurs 0
6.Buzzer is not turned off when completing program 0
7.0peration end buzzer timer 10[sec]
8.
9,
10.
1.
12.

kSET ‘ ADD ‘ CAL ‘SEAHCHI ‘ ITEM ‘ ITEM } '

/

HEEOE®®®

ﬁiPAHAlEFER SET
[ 97/07/15 74210:00
* MC USER PARAMETER *
NO. 6
Spindle
1.8pindle stops when an alarm of level B occurs @
2.The minimum of "S” is the minimum speed of motor 0
3."No tooi”interlock is made ineffective 0
é.Spindle overload allowable time 0 10msec]
6.
7.
8.
9.
10.
1.
12
\ SET l ADD \ CAL ‘SEAHCH} ‘ ITEM T ) !TEMLI

/

FEREEE)EFEFE)
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< ATC/Tool exchange >

< Magazine >

ﬂ PARAIETER SET 77\
[S7707/15 14516700

* MC USER PARAMETER *
NO.7
ATC/Tool exchange
1. Indexing magazine by advances one step @
2.Exchange angular attachment tool with MO6 [§]
3.”INTERLOCK RELEASE™ buttom is effective for ATCHP O
4. Answer to MO6 without door-close condition g

5.Tool unclamp time [sec]

Lol Ne

10.
12.

\SET \ADD]CAL‘SEARCH’ llTEMf’ITQHl /

COEREE)E)E)FE)(F)

m PARAMETER SET

[ 97/07/15 14:70:00
* MC USER PARAMETER *
NO. 8
Magazine
1."Tool exist” interlock is made ineffective o]
2.1t does not stop ATC when "MANUAL INT” is on 0
3.Stops ATC and APC with magazine intervention 0
4. Magazine intervention mode is made ireffective 0
5.
6.
7.
8.
9.
10.
1.
12

\_ ' ADD \ CAL 1semcul 'ITEMT‘ETEIH‘ J




4203-E P-450

SECTION 3 DESCRIPTION OF PARAMETER AND SETTING PROCEDURE

< External M Command >

/[ PARAMETER SET

NQ. 9
External M command

1.M181 is executed after
2.M182 is executed after
3.M183 is executed after
4.M184 is executed after
5.M185 is exscuted after
6.M186 is executed after
7.M187 is executsd after
8.M188 is executed after
9.
19.
11.
12.

* MC USER PARAMETER *

(97/57/15 14:10:00\

completion positioning
completion positioning
completion positioning
completion positioning
compietion positioning
completion positioning
completion positioning
completion positioning

coocooocoa]

¥ ‘ ADD ‘ CAL ’SEAHCH‘

} ITEM 1 ‘ ITEM | ‘

y

EEREEEIEFE)FE)

< External hour meter >

m PARAMETER SET

NO. 10
External hour meter

* MC USER PARAMETER *

[87/07/15 14110:G0

1.Add "Aute mode” to output conditions

2.Add "RUN lamp on” to output conditions

3.Add "Spindle in rotating” 1o output conditions
4, Add "Axis moving” 1o output corditions

5.Add "Spindle override 100%™ to output conditions
6.Add "Feedrate override 100% " to output conditions
7.Add "Single block off” to cutput conditions

8.

9.

10,

11.

12.

cooooo[g]

l ADD | CAL )SEARCH‘

\SET

e |

,/

EIE)E) () () (k) (7] ()
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< Door interlock >

{ [ PARAMETER SET \

[ 97/07/15 7421000
* MC USER PARAMETER *
NO. 11
Door Interlock
1.Spindle rotation is continued @)
2.5pindle alfowable revolution 0 [1/min]
g.Door lock release Timer 0 [sec]
5.
6.
7.
8.
9.
10.
11.
12

\_& ( ADD . cAL ‘SEARCH} ‘JTEMT‘ITE}H‘ )
EEE)E)FE)FE)EIE)

< Axis lubrication >

/[ PARAMETER SET \

[97/07/15 1421000
* MC USER PARAMETER *
NO. 12
Axis Lube
1.Axis Lube cycle time 301 Emin]
2.Axis Lube pump time 30 [sec]
3.Cross rail Lube cycle time 0 [min]
4.Cross rail Lube pump time 0 [sec]
5.
B.
7.
8.
9.
10.
11.
12

\;;r ‘ ADD ‘ CAL ISEARCH‘ ‘ITBAT‘ITEMI‘ /
FEEIE)E)E)E) ()

—
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< System check mode >

4

PARAMETER SET
[ 87/07/15 14:70:00
* MC USER PARAMETER *

NO. 13
System check mode

1.System check mode

2. Automatic setting cross rail positioning point 0

3.

4,

5.

6.

7.

8.

g,

10.

11.

12.

\SEI’ ‘ ADD l cAL ‘SFAHCH' IITEMT‘ITE!H‘ /

HEEEH®E®®®E

< External program

selection >

4

PARAMETER SET

(87707715 14:10-00

* MC USER PARAMETER *
NC. 14
External program select
1.Check parity(even) is made effective 0
2.Check parity(odd) is made effective 0

©ENI N w

10.

\_ & ’ ADD ‘ CaL ISEARCH’ ‘ITEMT‘ITEMl‘ /

EERIEIEE)FE)FE)E)
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< Chuck >

/I PARAMETER SET

[57/07/15 14:10:00

* MC USER PARAMETER *

NO. 15

Chuck

1.Chuck grips the inner diameter of the workpeace 0

2.Even if chuck opens, cutting feed is effective 0
3.Spindie rotation inhibit when chuck opens 0
4,'Chuck Close' limit switch is made ineffective 0
5.'Chuck Open' limit switch is made ineffective Q

8.Work clamp timer 0[. 01sec)
7.Work unclamp timer 0. 01sec]
8.Work seated confirmation timer 0[. 01sec]
A Work seated air is OFF by chuck open 0
10.Work seated air is ON by chuck close 0

th
12

\_ & 1 ADD ’ CAL ‘SEAHCH‘ ’zmurslml‘ j
HEE®EED®
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15. Machine System Parameters

To display the MC SYSTEM PARAMETER (Screen Select) screen, set “1” for Machine System Parameter
on the MC USER PARAMETER - Screen select screen.

Todisplay a parameter, set “1” for the parameter group on the MC SYSTEM PARAMETER - Screen Select
screen.

To disable the display of the MC SYSTEM PARAMETER (Screen Select) screen, set “0” for Machine
System Parameter on the MC USER PARAMETER - Screen select screen, or set “0” for a parameter
group which should not be displayed.

m PARAMETER SET

97707715 14:10:00}
* MC SYSTEM PARAMETER *
Screen Select [1=Active, (O=Negative]

NO. | tom NO. | tem
1.%pindle 13. 1
2.ATC 14. 1
3.APC 1 15. 1
4. AAC 1 16. 1
5.Home Position 1 17. 1
6.MCS 1 18. 1
7.Power Sequence 1 19. 1
8.Axis Exchange 1 20, [
9.ATC arm Parameter 1 21. 1
10.ATC arm Torque limiter 1 22, 1
1. 1 23, 1
12 1 24. 1

KSET 1 ADD l CAL 'SEAHCHI llTEMT’ITEMl‘[EXTEy
MEEHE®®®®E

15-1. Spindle Parameters

. Initia - .
. Effective - Setting | Setting
No. Display Screen Contents Command S\;attmg Range Unit
alue
1 | Spindle Oscillate Sets the spindle oscillation | ADD, SET Orpm 01io 100 1 rpm
Revolution speed used for changing
spindle gear ranges.
2 | Spindle Osciliate Sets the length of time to ADD, SET 1 sec Otob 1 sec
Frequency start motor oscillation after
the output of the gear range
change solenoid signal for
spindle oscillation.
3 | Spindle Osciliate Sets the length of motor ADD, SET 5 sec Oto5 1 sec
Period rotation time for spindle os-
cillation.
4 | Torque Limiter Sets the forque limit value ADD, SET 1% 0to 32767 1%
far spindle rotation. (327)
{conversion with 32767 =
100%)
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15-.2. ATC Parameters

Initial

: Effective . Setting Setting
No. Display Screen Contents Command Setting Range Unit
Value
1 | ATC Sequence No. ATC operation sequence SET 1 1 to max. None
number ATC
operation
step
number
Initial
No. Parameter Contents Set 1 Set 0 Setling
Value
2 | ATC Arm A/B mode Selects the tool change arm mode. A mode B mode 1
3 | ATC Arm torque limiter is Sets if the entries at the ATC arm Ineffective | Effective 0
made ineffective torque limiter screen are made in-
effective.
15-3. APC Parameters
No Display Screen Contents Effective S‘lgitttiiﬁl Setting Setting
) play Command 9 Range Unit
Value
1 | APC Sequence No. APC operation sequence SET 1 1 to max. None
number APC
operation
step
number
Initial
No. Parameter Contents Set 1 Set0 Setting
Value
2 |Pallet A/B mode Selects the pallet change mode. A mode B mode 1
15-4. AAC Parameters
. Initial : .
. Effective . Setting | Setling
No. Display Screen Centents Command ‘\:‘\,/ettlng Range Unit
alue
1 | AAC Sequence No. AAC operation sequence SET 1 1 to max. None
number AAC
operation
step

number
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15-5. Home Position Parameters

effective: HP16

effective for home position return
operation: HP16

Initial
No. Parameter Contents Set 1 Set0 Setting
Value
1 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP1 effective for home position return
operation: HP1
2 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP2 effective for home position return
operation: HP2
3 | Automatic override is made | Sets if automatic override is made Effective | Ineffective o
effective; HP3 effective for home position return
operation; HP3
4 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP4 effective for home position return
operation: HP4
5 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP5S effective for home position return
operation: HP5S
6 | Automatic override is made | Sets if automatic override is made Effective | Ineffective o
effective: HP6 effective for home position return
operation: HP6
7 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP7 effective for home position return
operation: HP7
8 |Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP8 effective for home position return '
operation: HP8
9 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
efiective;: HP9 effective for home position return
operation: HP9
10 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP10 effective for home position return
operation: HP10
11 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP11 effective for home position return
operation: HP11 7
12 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP12 effective for home position return
operation: HP12
13 | Automatic override is made | Sets if automatic override is made Effective | Ineffective | 0
effective: HP13 effective for home position return
operation: HP13
14 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP14 effective for home position return
operation: HP14
15 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
effective: HP15 effective for heme position return
operation: HP15
16 | Automatic override is made | Sets if automatic override is made Effective | Ineffective 0
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Initial

; Eifective ; Setting | Setting
No. Display Screen Contents Command Setting Range Unit
Value
17 | The value of Sets the automatic override } ADD, SET 0% O0to 100 1%
automatic override value applied for home posi-
tion return operation.
15-6. MCS Parameters
: initial . .
- Effective ; Setting | Setting
No. Display Screen Contents Cormmand Setting Range Uniit
Value
1 | MSC Charging Time | Sets the length of time for | ADD, SET 0 sec 0to 30 1 sec
the system to wait for the
operation ready state of the
servo controller (MSC).
15-7. Power Sequence Parameters
. Initial . ;
. Effective . Setting Setting
No. Display Screen Contents Command Setting Range Unit
Value
1 | Compulsory Power Delay timer for shutting off | ADD, SET 0 sec 0to 30 1 sec
Shutdown Delay the power forcibly even if all
Timer of power shutdown condi-
tions are not satisfied.
2 | Operating power Sets the length of waiting ADD, SET 0 sec D to 30 1 sec
Shutdown Alarm time until the power is ’
check Timer shutdown after the start of
the operation power
shutdown sequence.
Alarm message “4709
Alarm D Managing
operating power shutdown”
is displayed if the power is
not shut off after the elapse
of the set time.
15-8. Axis Exchange Parameters
. Initial . .
. Effective . Setting | Setting
No. Display Screen Contents Command Setting Range Unit
Value
1 | Alarm check timer for | Sets the length of time the | ADD, SET 0 sec 010 30 1 sec

IS exchange

system waits for the input
from the axis exchange
complete LS.
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15-8. ATC Arm Parameters

. Initial : .
Effective . Setting Ran- | Setting
Contents Setting ;
Command Value ge Unit
Parameters related to the control of operation steps of | ADD, SET 0 —99999989 10 | None
the ATC arm 99999999
15-10. ATC Arm Torque Limiter Parameters
; Initial : .
Effective - Setting | Setting
Parameter Contents Command Setting Range Unit
Value
degree [deq] These parameters are provided to ADD, SET 0 0.000 to 1 deg
set torque limit values of the maxi- 359.000
mum output torque for the ATC arm
motor in relation to the cam angles.
torque limiter [%] The maximum motor cutput torque | ADD, SET 0 010 100 1%
is set assuming 100% for the 300%
of the motor rating.
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(1) Select the desired parameter setting screen.

(2) Move the cursor to the data to be changed or set using the cursor keys and change or set the

desired data.

< Spindle >
/LPARAM:TER SET
(57707775 T8 10:00
1.1 * MC SYSTEM PARAMETER *
Spindle
1.9pindle Oscillate Revolution [1/min]
2.3pindle Oscillate Frequency [sec]
3.%pindle Oscillate Pericd 5 [sec]
4.Torgue Limiter 0 %
5.
6.
7.
8.
9.
10.
1.
12.
K SET l ADD ‘ CAL ‘SEARCH' ’ITEMT I !TEMl) /
CF) (r2) (F3) (F4) (rs) (Fs) (F7) (P8
< ATC >

ﬂ PARAMETER SET

NO. 2
ATC

1. ATC Sequence No.
2.ATC Arm A/B mode

W@ o e

10.
12,

* MC SYSTEM PARAMETER *

3.ATC Arm torque [imiter is made insffective 0

(97707715 14:70:00

N
0

' ADD ’ CAL lSEAHCH‘

KSET

T

COEREIEFEEE)FEE)
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< APC >

< AAC >

mARAMETER SET

NO. 3
APC

1.APC Sequence No.
2.Pallet A/B mode

~
BomNoosw

1.
12

* MC SYSTEM PARAMETER *

1197/07/15 14710100

U [ ADD ‘ CAL 'SEARCH{

[T

GGG GG GG

///] PARAMETER SET

NO. 4
AAC
1. AAC Sequence No.

s s
NRow@mNP AW

* MC SYSTEM PARAMETER *

~

[97/07/15 14:70:00

Lol

\_ I ADD ‘ CAL ISEAHCHI

T

EEREEFEE) FE)FEFE)
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< Home Position >

/[ PARAMETER SET

NO. 5-1
Home Position

1.Automatic override is made effective;HP1
2. Automatic override is made effective;HP2
3.Automatic override is made effective,HP3
4, Automatic override is made effective HP4
5.Automatic override is made effective;HPS
6. Automatic override is made effective rP6
7.Automatic override is made effective HP7
8. Automatic override is made effective;HP8
9. Automatic override is made effective,HP9
10, Automatic override is made ef fective;HP10
11. Automatic override is made effective;HP11
12. Automat ic override is made effective;HPT2

(97707715 14310:00

* MC SYSTEM PARAMETER *

coooocoosocoddl

KSET ’ ADD ‘ CAL ’SEAFICH‘ }JTEMT [ ITEM | ‘ /
O EE)E)FE) ) F)(F)

< MCS >

ﬁ PARAMETER SET

NO.6
MCS
1.MCS cherging Time [sec]

197/07/15 1471000

* MC SYSTEM PARAMETER *

R=S©ENSOa W

—_—

\\;H ’ mn‘ ML‘S&W” 'iEM!iEM' J/
(F0) (r2) () (P (5] () (77) (e )
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< Power Sequence >

ﬂ PARAMETER SET

NO.7
Powar Sequence

1. Compulsory Power Shutdown Delay Timer [sec)
2.0perating power Shutdown Alarm check Timer [sec]

197/07/15 14770:00

* MC SYSTEM PARAMETER *

©00 NP 0

10,
12

\\535r \ ADD ’ CAL 'sauwH' ' ITEM t ’|nm1 } ’/)
(Ft)(r2)(r3)(Fa)(Fs)(re)(F7)(F8)

< Axis Exchange >

/! PARAMETER SET

[87/07/75 1471000

* MC SYSTEM PARAMETER *
NO. 8

Axis Exchange
1.Alarm check timer for LS exchange [ 5](sec]

CEND G N

10,
2.

\\‘Sﬂ' ’ ADD ‘ CAL ‘samm‘ t|Tm1’|nm1| 4//
FEIEIECE) FE)E)E)
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< ATC arm Parameter >

{ [ PARAMETER SET

1 97/07/15 1421000

* MC SYSTEM PARAMETER *

NQ. 9-1
ATC arm Parameter
NO. L NO. NO.
o 0 on 0 o2 0 03 0
002 0 012 0 o 0 032 0
003 0 013 ¢ 023 0 033 0
004 0 014 ¢ 024 0 034 0
005 0 015 0 025 0 035 0
006 0 e 0 02 0 036 0
007 0 W7 0 027 0 037 0
008 0 018 0 028 0 038 0
009 Q0 019 0 029 0 039 0
010 0 020 o 030 0 040 0
\SET ‘ ADD , CAL ’SEAHCH‘ ‘ ITEM t ] ITEM | 1

)

DEE®E®H®

< ATC arm Torgue limiter >

m PARAMETER SET

[ 87707715 1411000

* MC SYSTEM PARAMETER *

NG. 10
ATC arm torque |imiter
NO. degree torgue limiter NO, degree torgue limiter
o0 0. 000 0 om 0.000 0
002 0. 000 0 012 0.000 0
003 0. 000 0 013 0.000 0
004 2.000 0 Q14 0.000 0
005 0. 000 0 15 0. 000 0
006 0.000 0 016 0.000 0
007 0.000 0 017 2. 000 0
08 0.400 0 018 0.000 0
009 0.000 0 019 0.000 0
010 0. 000 ] 020 0.000 0
kSET r ADD ’ CAL ‘SEAF!CH’ , ITEM * l ITEM § ’

)

AEEE®®®®E
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SECTION1  APPENDED FIGURES

1. NC Operation Panel

o X iy [RTTEr o]

PEREREE
NEEB RN
(L N o )

Lo e Yol T Y]]
LA e

DI (] Q@G [&]
N000

©
B _ DO [5
@6 GOO0
PEHERNEREEE | | \

5 &)

Fig. 1-1 NC Operation Panel (14-inch CRT)
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2. Machine Operation Panel

[ h
OP"PATION———-\ ——ATC OPERAT [ ON— =ME.STOS .

CONTROL AN  CONTRAL OFF ¢ r s - P !
fooKTROL o 2- 0F Vé;_o:x Aucm ’/ |{/ - E f
- | SKIP i BRANCE| R ANCﬂ'nR"PLr\" mu.v sInglE| [ ATC [APT | ;

j [ i1l el 502K 51 . ;

=

7 { i

‘»/X s I/I‘MD
ISYELE ] S ToAlY cOM. 3 AUTD _E [[{BERUENRL .l"Y"'-ll Y"‘L- 187ER (i
(558 || ook [ ke |uawoes || i et |eraet] | HLSTARS A ARt dovakce

m——NC QPERATION

%lmm iance |§
TMAGE |} IMASE
[ x Y

TNTER |4

—
Aﬁnmﬁj

IMAGE

E}ll/ '/m\’? ‘/E,] ] T OYCE STt

wuoct| Lot |jcon, ANT{I:. BNOT ||¢.51.n.w;

) l-;/'
E, -Es
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il
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(G} SLIDE HOLD
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85 160 § | I 4pop 16C o DOGR INTERLDC[ NC PANEL
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I % g0 5006 240
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L 1600!

Fig. 1-2 Vertical Type Machine Operation Panel
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Fig. 1-3 Horizontal Type Machine Operation Panel
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3.

Option Panel

Lo} Q o [+
R3232C I/F HOUR METER OPERATION MODE
CHO
BUZZER LIGHT
AC. 100V 2A ERROR AUTO POWER
LIGHT OFF
o] (s o (o]
Puncher Hour Meter

Fig. 1-4 Option Panel

Operation End Mode
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4. Manual Tool Change Operation Panel for OSP

4-1.  Manual Tool Change Operation Panel (Vertical Machining Centers)

fO/ \\8
f — MANUAL TOOL CHANGE ——

O O O

TOGL CHANGE CYCLE TOOL CLAMP TOOL UNCLAMP
A

X<

X O/

Fig. 1-5 Manual Tool Change Operation Panel (Vertical Machining Centers)

4-2.  Manual Tool Change Operation Panel (Horizontal Machining Centers)

¢ )
oF ©
MANUAL TOOL CHANGE

@

TOOL CHANGE CYCLE

©

TOOL CLAMP
©

TOOL UNCLAMP

Fig. 1-6 Manual Tool Change Operation Panel (Horizontal Machining Centers)
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4-3. Manual Tool Change Operation Panel (MDB-A/B, MCV-A/B)

Spindle Release Indicating Lamp
Tool Change Set Indicating Lamp

Tool Inserted Indicating Lamp

; Tool Removed Indicating Lamp

’, Ak

i :
+ @

T
)
L]

®
/I
@ﬁo

Tool Removal Pushbutton Switch

Toal Insertion Pushbutton Switch
Tool Change Set Pushbutton Switch

Spindle Release Pushbutton Switch

Fig. 1-7 Manual Tool Change Operation Panel (MDB-A/B, MCV-A/B)

4-4.  Manual Tool Change Operation Panel (MDB-A/B, MCV-A/B)

Tool Change Cycle Indicating Lamp

Tool Clamp Indicating Lamp

/ Tool Unclamp Indicating Lamp

Tool Unclamp Pushbutton Switch

Tool Clamp Pushbutton Switch

Tool Change Cycle Pushbutton Switch

Fig. 1-8 Manual Tool Change Operation Panet (MDB-A/B, MCV-A/B)
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5. Magazine Manual Operation Panel

5-1.  Magazine Manual Operation Panel (Vertical Machining Centers)

o O)
(J MG.MANUAL N @
-

o)

MG.MANUAL
MANUAL fNT CONSTANT INDEX

MANUAL INT. INDEX START
O =!I Sow

INDEX STOP INDEX START

CW =y OOW

© @ EMG. STOP

(@)
S, s
o ol

| )

o/

Fig. 1-9 Magazine Manual Operation Panel (Vertical Machining Centers)
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5-2.

Magazine Manual Operation Panel (Horizontal Machining Centers)

o)

—
'

Il

)

MANUAL INT.

Q7= | MANUAL
INT.

o

L O ¢

[ RESTART DOOR

: INTERLOCK

EMG. STOP
o
==,
\o\\n —/ o)

W

CONSTANT INDEX
Oﬁ |

INDEX START
[~ DX STARTS
cw cCw

C

INDEX STOP

Q

Fig. 1-10 Magazine Manual Operation Panel (Horizontal Machining Centers)



Toolpot Selection Pushbutton
{clockwise)
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(ATC: 24-tool)
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Manual Intervention
T Enable Indicating Lamp

Manual Intervention ON/OFF
Selection Switch

Continupous Magazine Index
ON/OFF Selection Switch

Magazine Index Stop Pushbutton
Switch

kK Magazine index Stop Pushbutton
Switch

Emergency Stop Pushbutton
Switch

(=

Fig. 4-13 Machine Manual Operation Panel (Double Column)
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6-1.

6-2.

Parallel Type 2-Pallet APC Operation Panel

Parallel Type 2-Pallet APC Operation Panel (Vertical Machining Centers)

e =y
Qj © APC \O
CYCLE START W. LOAD FINISHED

MANUAL INT.

C S C

Q EMG. STOP
SLIDE HOLD DOOR

Ol § O
CLOSE
E=>,
o %

Fig. 1-11 Parallel Type 2-Pallet APC Operation Panel (Vertical Machining Centers)

Parallel Type 2-Pallet APC Operation Panel (Horizontal Machining Centers)

7 0
@ W. LOAD
CYCLE START MANUAL INT RESTART FINISHED
O [POOR™) EMG. STOP
SLIDE HOLD OPEN CLOSE
<=
oL s

Fig. 1-12 Parallel Type 2-Pallet APC Operation Panel (Horizontal Machining Centers)
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7. Rotary Type 2-Pallet APC Operation Panel

©

© I APC OPERATION @

CYCLE START O SETUP COMPLETION

MANUAL INT.
OFF ON

)

O

SLIDE HOLD ENG. STOP
DOOR  SAFETY GUARD

OPEN  INTERLOCK f x
g @
o o

Fig. 1-13 Rotary Type 2-Pallet APC Operation Panel
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Attachment Operation Panel

1————7 AAC MAN. OPERATION l

OPERATION

< ATT START
Lk YLK ¢ DIS.O/\I ENA.
COVER[ s ’.\\U‘:L @
A=A

Fig. 1-14 AAC Operation Panel

MANUAL TOOL CHANGE

TOOL CHANGE
CYCLE

© TooL cLavp

O

© TooL uncLave

O

N .

\$) O

Fig. 1-15 Attachment Manual Tool Change Panel
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SECTION 2

1.

TABLES OF COMMAND CODES

List of G Codes

Code | Group Functions Optional
G00 "3 1 Positioning
G013 Linear interpolation
Go2 Circular interpolation-Helical cutting {CW)
G03 Circular interpolation-Helical cutting {CCW)
Go4 2 2 Dwaell
Gos5
Go6
Go7
Go8
Gog 2 18 | Exact stop
G10 "1 3 | cancel of G11 _ O
G111 Parallel and rotation shift of coordinate system
G12
G13
Gi14 Axis name designation/cance! O
G15 4 Selection of work coordinate system (Modal) O
G16 2 Selection of work coordinate system (One-shof)
G173 5 Piane selection: XY
G18 2 Plane selection: ZX
G2 Plane selection: YZ
G20 *2 15 |Inch input confirmation O
G212 Metric input confirmation
G223 6 | Programmable travel limit ON O
G233 Programmable travel iimit cancel
G24
G25
G26
G27
G28
G29

*1 Has already been set when power supply is turned on.
*2 Effective in a specified block.
3 May be set by an initial condition parameter.
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(cont'd)
Code Group Functions Optional
G30 2 16 {Positioning to home position
G312 17 | Skip function O
G32
G33
G34
G35
G36
G37
G38 _
G40 " 7 | Cutter radius compensation cancel
Ga Cutter radius compensation, left
G42 Cutter Radius compensation, right
G431 8 Three dimensional compensation cancel O
Ga4 Three dimensional compensation ON
| G4s
G46
G47
G48
G49
G50 ™ 9 Enlargement and reduction of geometry cancel C
G51 Enlargement and reduction of geometry ON
G52
G53 3 10 | Tool length offset cancel
G54 Tool length offset, X-axis
G55 Tool length offset, Y-axis
G56 3 Tool length offset, Y-axis
G57 Tool length offset, 4th-axis
G58 Tool length offset, 5th-axis
G598 Tool length offset, 6th-axis
Ge0 1 One-directional positioning
GB1 14 | Exact stop mode

*1 Has already been set when power supply is turned on.
*2 Effective in a specified block.
"3 May be set by an initial condition parameter.
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(cont’d)
Code Group Functions Optional
G62 19 | Programmabie mirror image function @
G63
G64 1 14 | Cutting mode O
G65
G66
G67
G68 24 | Cancel of G68 O
G69 Setting of 3-D coordinate system conversion
G70
G71 11 | Fixed cycle, Designation of return level for M53
Gg72
G73 11 | Fixed cycle, High speed drilling cycle
G74 Fixed cycle, Reverse tapping
G75
G786 11 | Fixed cycle, Fine boring
G77
G78
G79
G80 M 11 | Fixed cycle, Mode cancel
G81 Fixed cycle, Drill/spot boring
&8z Fixed cycle, Drill/counter boring
83 Fixed cycle, Deep-hole drilling cycle
Ge4 Fixed cycle, Tapping
G85 Fixed cycle, Boring
G86 Fixed cycle, Boring
G87 Fixed cycle, Back boring
G8s
Gs9 11 | Fixed cycle, Boring
G90 3 12 | Absolute dimensioning
G913 Incremental dimensioning

*1 Has already been set when power supply is turned on.
*2 Effective in a specified block.
3 May be set by an initial condition parameter.
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{cont'd)
Code Group Functions Optional
G92 20 Setting of work coordinate system
Go3
G94 *3 i3 Feed per min
G95*3 Feed per rev
G9s
G97
Gos
Ge9
G172 0 3-D arc nearest path
G173 0 3-D arc farthest path
G174 77 Cylinder side-face machining OFF
G175 77 Cylinder side-face machining ON
G176 71 F-code and S-code ignore CANCEL
G177 71 F-code and S-code ignore
G178 0 Threading fixed cycle in the No. 1 axis direction in a
plane
G179 0 Threading fixed cycle in the No. 2 axis direction in a
plane
G180 64 Attachment rotation compensation CANCEL
G181 64 Attachment rotation compensation facing FRONT
G182 64 | Attachment rotation compensation facing LEFT
G183 64 Attachment rotation compensation facing REAR
G184 64 | Attachment rotation compensation facing RIGHT
G185 64 Attachment rotation compensation facing DOWN
G186 65 Tolerance control mode CANCEL
G187 65 Tolerance control mode ON
G188 69 No. 2 tool length offset CANCEL
G189 69 No. 2 tool length offset ON
G190 39 Constant G90 mode (absolute) processing
G191 25 Manual shift amount CANCEL
G192 67 | Top face detection fixed cycle mode CANCEL
G193 67 | Top face detection fixed cycle mode ON
G194 68 Fixed cycle mode with breakage detection CANCEL
G195 68 Fixed cycle mode with breakage detection ON
G196 26 Block call at each sub-program ON
G197 26 Block call at each sub-program CANCEL
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{cont'd)
Code Group Functions Optional
G198 70 Threading compound fixed cycle in the No. 1 axis
direction in a plane
G199 70 Threading compound fixed cycle in the No. 2 axis
direction in a plane
G256 78 [ 3-D arc projection surface selection
G274 10 Fixed cycle synchronous tapping reverse tapping O
cycle
G284 10 Fixed cycfe synchronous tapping tapping cycle O

*{ Has already been set when power supply is turned on.
*2 Effective in a specified block.

*3 May be set by an initial condition parameter.
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2. List of Mnemonic Codes

Code Group Contents Opticnal
NOEX 34 | Specification of the sequence not executed
CALL 27 | Subprogram, Simple call
RTS Subprogram, End code
MODIN Subprogram, Cali after positioning mode ON
MODOUT Subprogram, Call after positioning mode QFF
GOTO 28 jBranch command, Unconditional jump
IF Branch command, Conditional jump (6 kinds)
RTMCR Macro processing end code {(used only in system)
RTMDI MDI processing end code (used only in system)
OMIT 29 | Coordinate calculation function, Omit O
RSTRT Coordinate calculation function, Restart
LAA 30 {Coordinate calculation function, Line at angle O
ARC Coordinate calculation function, Arc
GRDX Coordinate calculation function, Grid X
GRDY Coordinate calculation function, Grid Y
DGRDX Coordinate calculation function, Double grid X
DGRDY Coordinate calculation function, Double grid Y
SQRX Coordinate calculation function, Square X
SQRY Coordinate calculation function, Square Y
8HC Coordinate calculation function, Bolt hole circle
FMILR 31 | Area machining, Face milling {Rough) O
FMILF Area machining, Face milling (Finish)
PMIL Area machining, Pocket milling (Zigzag)
PMILR Area machining, Pockat milling (Spiral)
RMILO Area machining, Round milling (Out)
RMILI Area machining, Round milling (In)
MSG 35 |Message display O
NMSG Restoring original display
NCYL 36 |Fixed cycle, No cycle movement
COPY 39 | Copy, initial value of local coordinate system for paraliel shift or rotation O
COPYE Copy end, Incremental value for parallel shift or rotation of local

coordinate system

CHFC Arbitrary-angle chamfering O
CHFR Arbitrary-angle chamfering (rounding)
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3. List of M Codes
Code | Group Function Element :‘%T:;t eﬁtls honzgi';. ot Remarks Optional
MO0 1 Program stop After one-shot
M1 Optional stop After one-shot
M02| 18 |End of program After one-shot
M30 End of tape After one-shot
M0o3 2 Spindle CW At the same time | modal
M4 Spindle CCW At the same time | modal
M05 Spindle stop After modal
Mmig Spindle orientation After modal
MO6 3 Vertical spindie tool change After one-shot
M77 Horizontal spindle tool change After one-shot
MO7| 8 |Oil mist coofant ON At the same time | modal O
M08 { 10 |Coolant pump ON At the same time | meodal O
M09 | 24 |Coolant system OFF (MO7, 08, After modai @]
12, 50, 51, 59, 120 OFF)
Mt0 | 30 |A-axis clamp After modal O
M11 A-axis unclamp After modal
M12] 22 |Chip air blow ON At the same time | modal O
M1i5 5 Rotary index table CW (4th-axis) | At the same time | modal
M18 Rotary index table CCW At the same time | modal
{4th-axis}
M17 7 Swivel head index CCW At the same time | one-shot | Effective for only
the first M73 -
M76
M20| 31 |B-axis clamp After modal O
M21 B-axis unclamp After modal {Except
for
MC-H)
M22| 32 |Y-axis clamp After modal
M23 Y-axis unclamp After modal
M24 | 33 |Z-axis clamp After modal
M25 Z-axis unclamp Adfter modal
M26{ 35 |C-axis clamp After modal O
M27 C-axis unclamp After modal
M32 | 38 |Splash guard door close At the same time | modal C
M33 Splash guard door open At the same time | modal
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SECTION 2 TABLES OF COMMAND CODES

(cont'd)
. Against Axis Modal/ .
Code | Group Function Element Movement One-shot Remarks Optional
M40 11 | High/middie-high/middle-low/low | At the same time | modal | Spindle gears
range are autornatically
. . . . . determined by
M41 High/middle-high/middle-low At the same time | modal RPM command.
range
M42 High/middle-high range At the same time | modal
M43 High range At the same time | modal
M44 AAC (F) next attachment clear At the same time | one-shot |F:  Floor type O
M45 AAC (F) change preparation At the same time | one-shot T: Table type
M46 AAC (F) no next attachment At the same time | one-shot
M4a7 AAC (T) no next attachment At the same time | one-shot
M48 AAC (T) next attachment clear | At the same time | one-shot
M4g9 AAC (T) change preparation At the same time | one-shot
Ms0 | 23 | Through-the-tool coolant, low At the same time | modal O
pressure ON
M51 Through-the-tool coolant, high At the same time | meodal
pressure ON
Ms2 12 | Retum leve! in fixed cycle: At the same time | one-shot
upper limit
M53 13 | Return level in fixed cycle: At the same time | modal
specified level '
M54 Retum level in fixed cycle: At the same time | modal
R ltevei
M57 | 34 |W-axis clamp After modal O
M58 W-axis unclamp After modal
M59 | 25 | Chip air blow ON At the same time | modal O
MB0 | 4 | Pallet change cycle After one-shot O
M62 Vertical spindle tool change After modal O
preparation
ME8 Vertical spindle tool ctamp After modal
MBS Vertical spindle tool unclamp After modal
M&3 21 1 No next tool in automatic tool At the same fime | one-shot
change cycle
ME4 Next tool return cycle At the same time { one-shot
M&5 ATC ready At the same time | one-shot
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SECTION 2 TABLES OF COMMAND CODES

{cont'd)
. Against Axis | ModaV/ .

Code | Group Function Element Movement One-shot Remarks Opttonal
M66 14 | Continuous tool change between | At the same time { one-shot

vertical and horizontal spindle

{same tool)
M67 Continuous tool change between | At the same time | one-shot

vertical and horizontal spindle

(different tool)
M70 3 | Manual tocl change After one-shot O
M71 Attachment manual tool change After one-shot O
M72 Horizontal spindle tool change After modal

preparation
M78 Horizontal spindle tool clamp After modal
M79 Herizontal spindle tool unclamp After modal
M73 | 15 | Swivel head, front position After one-shot O
M74 Swivel head, left position After one-shot
M75 Swivel head, back position After one-shot
M76 Swivel head, right position After one-shot
M81 27 | Automatic W-axis positioning 1 After one-shot O
Ma2 Automatic W-axis positioning 2 After oneg-shot
ma3 Automatic W-axis positioning 3 After one-shot
Ms4 Automatic W-axis positioning 4 After one-shot
M85 Autornatic W-axis positioning 5 After one-shot
M87 Qil mist/Air biow ON At the same time | one-shot | Effective for

M0, 91 and 98

M8s8 Dust collector ON At the same time | modal
M839 Dust collector OFF At the same time | modal
M30 Vertical spindle oil mist cycle At the same time | modal

mode ON
Mo8 Horizontal spindle oil mist cycle | At the same time | modal

mode ON
M1 Tap-drill hole chip air blow cycle | At the same time | modal | Turmed OFF by O

mode ON mo9
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SECTION 2 TABLES OF COMMAND CODES

{cont’d)

Code | Group Function Element Q%T:‘s;eﬁ's gr?g-a;; ot Remarks Optional
M101| 4 |Pallet selection 1 After one-shot @
M102 Pallet selection 2 After one-shot
M103 Pallet selection 3 After one-shot
M104 Pallet selection 4 After one-shot
M105 Pallet selection 5 After one-shot
M106 Pallet selection 6 After one-shot
M107 Pallet setection 7 After one-shot
M108 Pallet selection 8 After one-shot
M109 Pallet selection 9 After one-shot
M110 Pallet selection 10 After one-shot
M111 Pallet selection 11 After one-shot
M112 Pallet selection 12 After one-shot
M115| 6 |5th axis-rotary table forward - At the same time | modal O
M116 Sth axis-rotary table reverse At the same time | modal
M118 Spindle orientation {reverse) After modat
M119 Spindle orientation After maodal

(reverse/forward)
M120 Shower coolant ON At the same time | modal O
M130 g Spindle rotation condition for At the same time | modal

cutting feed OFF
M131 Spir_mdle rotation condition for At the same time | modal

cutting feed ON
M132 [ 37 | Single block ineffective At the same time | modal
M133 Single block effective At the same time | modal
M134| 16 | Spindle speed override At the same time | modal

ineffective
M135 Spindie speed override effective | At the same time | modal
M136| 17 |Feedrate override ineffective At the same time § modal
M137 Feedrate override effective At the same time | modal
Mi38| 36 | Dry run ineffective At the same time | modal
M139 Dry run effective At the same time | modal
M140 [ 39 ; Slide hold ineffective At the same time | modal
M141 Slide hold effective At the same time { modal
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{cont'd)
. Against Axis Modal/ .
Code | Group Function Element Movement One-shot Remarks | Optional
M142 Spindle overload detection At the same time | modal @
ineffective
M143 Spindle overload detection At the same time | modal
effective
M144 | 19 [ Touch sensor advance After modal O
M145 Touch sensor retraction After modal
M150 | 28 | Coolant group specification- At the same time | modal O
vertical spindle
M151 Coolant group specification- At the same time | modal
horizontal spindle
M152 Coolant group specification- At the same time | modal
3rd group
M153 Coolant group specification- At the same time | modal
4th group
M154 | 20 | Sensor air biow OFF After modal O
M155 Sensor air blow ON At the same time | modal
M157 AAC (2 st.) no next tool After one-shot O
M158 AAC (2 st.) next tool clear After one-shot
M159 AAC (2 st.) attachment After one-shot
preparation
M180 4 Pallet loading command at O
PPC ON
M161 Pallet unloading command at
PPC ON
M163 Long tool-no next tool At the same time | one-shot O
M165 Long tool-tool change At the same time | one-shot | Safety cover

preparation

specification
for next tool
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SECTION 2 TABLES OF COMMAND CODES

(cont'd)
Code | Group Function Element a%zig;teﬁls g::il;\ot Remarks Optional
M172|[ 3 |Long tool-tool change-command After ane-shot O
M166 ATC active tool return mode At the same time | one-shot O
specification
M170 3 | AAC {F) attachment change After one-shot | F: Floor type
M171 AAC (T) attachment change After one-shot | I~ Table type O
M173 AAC (2 st.) attachment change After one-shot O
cormmand
M176 Dust collection moda-sir blow At the same time { one-shot O
M178 4 Dust collection modae-ON At the same time {| modal @)
M179 Dust collection mode-OFF At the same time | modal
M177 | 3 | Angular attachment tool change After one-shot | AT-ATC @)
M181| 38 |External M signal At the same time | one-shot @
M182 External M signal At the same time | one-shot
M183 External M signal At the same time | one-shot
Mis4 External M signal At the same time | one-shot
M185 External M signal At the same time | one-shot
M186 External M signal At the same time | one-shot O
M187 External M signal At the same time | one-shot
M188 External M signal Ai the same time | one-shot
M190 Automatic W-axis positioning 1 After one-shot |5 O
M1i81 Automatic W-axis positioning 2 After one-shot
M192 Automatic W-axis positioning 3 After one-shot
M183 Automatic W-axis positioning 4 After one-shot |{ For
M194 Automatic W-axis positioning 5 After one-shat {a,blf:xr?satlc
M195 Automatic W-axis positioning 6 After one-shat | ( Positioning
M196 Automatic W-axis positioning 7 After one-shat || spenieation
M197 Automatic W-axis positioning 8 After one-shot
M198 Automatic W-axis positioning 9 After one-shot
M199 Automatic W-axis positioning 10 After one-shot |/
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{cont'd)

Against Axis Modal/

Code | Group Function Element Movement One-shot

Remarks | Optional

M234 | 50 |Synchronized tapping gear
seiection range command
{gear determined according to
available spindle speeds in
each gear range)

M235 | 50 |Synchronized tapping gear
selection range command
(spindle speeds in the 1st gear
range are covered by 2nd gear
range)

M236 | 50 |[Synchronized tapping gear
selection range command
{spindle speeds in the 1st and
2nd gear ranges are covered
by 3rd gear range)

M237 | 50 |Synchronized tapping gear
selection range command
(entire speeds are covered by
4th gear range)

M238 39 | Soft override DISABLED

M239 | 39 | Soft override ENABLED

M292 44 | Threading fixed cycle O
chamfering ON

M293 | 44 |Threading fixed cycle O
chamfering OFF

M294 | 43 | Compound fixed cycle cutting O
pattern 1

‘M295 1 43 | Compound fixed cycle cutting O
pattern 2

M296 | 43 | Compound fixed cycle cutting O
pattern 3

M323 2 MC500/600H APC/ATC
simultanecus operating
M-code

M326 | 51 |Synchronized tapping torque
monitoring DISABLED

M327 | 51 | Synchronized tapping torgue
monitoring ENABLED

M331 56 | 6th axis rotary table
FORWARD

M332 | 56 |6&th axis rotary table REVERSE

M396 | 49 |Synchronized tapping 1-speed
gear indexing
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