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TO ENSURE SAFE OPERATIONS

The machine is equipped with a variety of safety devices designed to prevent accidents and injuries from
occurring. Still, operators must use the machine carefully and learn not to rely on these safety devices.

This section describes the general safety precautions required for machine operation. Every operator must
read this section carefully and observe the guidelines it describes.

1. Precautions When Installing the Machine

(1)

@)

@)
(4)
(5)
(6)

(@)

(8)

(9)

To hoist the machine, only use wires of the dimensions specified in the manual. They must be
strong enough to support the weight of the machine.

To maintain the static machine accuracy within the guaranteed values, the following conditions
must be satisfied:

- Ambient temperature : 17 to 25°C (63 to 77°F)

- Humidity :  75% HR or less (without condensation)

- The machine and the NC unit must not be subject to direct sunlight.

- The machine and the NC unit must not be subject to any excessive vibrations.

- The installation site must be free of dust and corrosives.

Make sure that the floor is strong enough to support the machine.

Allow space so that the machine table can be moved without interference.

If rust prevention coating is applied to the slideway surfaces, it must be removed completely.

The machine must be leveled carefully during initial installation;
leveling greatly affects the machining accuracy and the service life of the machine.

Transit clamps are used for machine transportation. These clamps must be removed before
turning ON the power.

Electrical wiring should only be carried out by Okuma’s service technician or authorized electrical
technician.

Do not connect the machine power cable to the same power board as noise generating equip-
ment, such as an electric welder and electric discharge machine. Doing this will cause the NC to
malfunction.

(10) The machine should be grounded independently of other machines. If the machine must be

grounded with other machines, do not connect the ground cable to the same ground terminal as
noise generating equipment, such as an electric welder or an electric discharge machine.
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Precautions Before Starting Machine Operation

(1)
()
(3)
(4)
(5)
(6)

@)

Use the specified lubricating and hydraulic oil or an equivalent.

Do not set a large value for the lubricating oil supply interval. If this interval is too long, a suffi-
cient amount of lubricating oil will not be supplied to the lubricating points, causing faulty machine
operation.

Do not apply mechanical shocks to the NC, operation panel, or electrical control cabinet. Shocks
applied to this equipment will malfunction or fail.

Close all the doors to the NC, operation panel, and electrical control cabinet to prevent entry of
moisture, chips, and other foreign matter.

Check the cables and wiring for damages. Damaged cables or wiring may cause leakage or an
electric shock.

Always be sure that there are no obstacles or people near the machine’s movable parts before
operating the machine.

It is recommended to use a water-soluble coolant to prevent fire. Do not attempt unmanned op-

eration if a non-soluble coolant is used.

Precautions During Machine Operation

(1)
(2)

(©)
(4)

(5)

(6)
(7)
(8)

(9)

(10)

(11)

(12)

Perform daily inspection on the machine immediately after turning on the power.

The automatic lubricating unit supplies the lubricating oil to the lubricating points when the power
supply is turned ON. However, when starting the machine after a long stop or during cold weath-
er, the lubricating oil may not be supplied to all lubricating points. In such cases, supply lubricat-
ing oil manually by pressing the manual lubrication switch on the pendant operation panel.

Use the cutting tools which meet the machine specification. Do not use heavily worn tools.

Never try to touch the spindle or the tool in the spindle during spindle orientation. The spindle
may rotate, causing serious accidents.

Never apply torque to the spindle after the completion of spindle indexing operation, for example
by tightening the milling chuck. The spindle may rotate, causing serious accidents.

Make sure that the tools and workpieces are tightened securely.
Never touch the workpieces or the tools by bare hand.
Never try to remove chips entangled in cutting tools by hand while the spindle is rotating.

To remove chips, make sure that the spindle has come to a complete stop, and use a brush or
broom.

Never approach the cutting point during cutting. Coolant, chips, and/or broken tools splash.

Never start machine operation without the safety devices in place. Never remove the covers un-
less absolutely necessary.

Before loading or unloading a workpiece or tool, make sure that the spindle has come to a com-
plete stop.

Never touch movable parts or stand near the machine during operation.
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(18) Use extra care to machine motion when entering the inside of the enclosure shield. Never enter

the inside of the enclosure shield during automatic operation.

(14) Never touch any switch with wet hands.

(15) Visually check the switches on the operation panel before operating them.

Precautions on Maintenance and Inspection

(1)
(2)

(3)

Always turn OFF the power supply before performing maintenance and inspection.

Never attempt maintenance work while the power supply is ON. Always turn OFF the power sup-
ply before beginning maintenance.

Never change the parameter settings without consulting your Okuma representative.

Precautions on Operating the ATC and APC

(1)
(2)

(3)
(4)

(5)

Never stand close to the ATC and APC while they are operating.

The tool clamp mechanism in the magazine, tool change arm, and spindle are constructed to
hold the tool securely. However, do not touch or stand near the ATC units while the ATC is op-
erating because the tools in these units might drop due to unexpected causes.

When checking or replacing the tools in the ATC magazine, always select the step mode.

Because chips adhering to the magazine or tool change arm will cause faulty operation of the
ATC, always remove them. However, never use compressed air to remove chips; compressed
air will cause chips to enter the ATC units.

If the ATC or APC has stopped due to unknown reason and if it is necessary to check the ATC
or APC while the power is ON, never touch the units because they might begin moving suddenly.

Other General Precautions

(1)
()

(3)
(4)
(5)
(6)

(7)

Keep the area around the machine clean and organized.

Wear clothes which are appropriate to safe operations. Follow the instructions of trained machine
operators.

Cover your hair and do not wear loose clothing to avoid becoming tangled or caught in the ma-
chine. Always wear proper shoes and protective glasses when operating the machine.

All operators must read the operation and instruction manuals carefully in order to fully under-
stand the machine.

All operators must know the positions of the emergency stop buttons so that they can use them
when necessary.

Do not touch the terminals of the electrical control panel, transformer, and motors because high
voltage is applied to some of the terminals.

If more than one person is operating the machine, all involved operators must cooperate and be
able to communicate.
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7. Symbols

This manual uses the following symbols to emphasize the items which must be strictly observed:
REMARKS :  Precaution in machine operations.

Default of this item affects the machining accuracy and smooth operation.

CAUTION :  Default of this item causes faulty machine operation, machine damage, or
possible operator injury.

More care must be exercised to this item than the items indicated under
“REMARKS”.

WARNING :  Default of this item causes not only machine damage but also a serious ac-
cident may result including loss of life.

Sufficient care must be paid to this item.
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SECTION 1 PROGRAM INPUT/OUTPUT FUNCTIONS
BY FLOPPY DISKS (OSP FORMAT)

j Overview
Ordinarily, paper tape is used as the storage medium for NC machining programs. This function allows

the use of floppy disks instead of paper tape. Both 3.5” and 8” floppy disks can be used in OSP
format.

Note: For physical format and logic format, refer to 3-3.

2. Floppy Disk Handling
2-1. 3.5” Built-in Floppy Disk Drive

Lamp

\_| 1

i i / (B) Pushbutton
Press this pushbutton to
/ / remove the floppy disk.

Sector device name, FDD: or FDI:, is indicated in the floppy interface. Follow this instruction.

(1) Floppy Disk Setting

Insert a floppy disk to the slot until a floppy disk is firmly set.
(2) Floppy Disk Removal

Press (B).

Note:  The lamp lights while floppy disk read/write operation is being executed.
It does not light when a floppy disk is inserted.
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2-2. 3.5” Portable Floppy Disk Drive

OSP5020M/OSP500M-G

Floppy Interface Cable 3.5" Portable

Floppy Drive

———

Cable

4 e Lamp

\ |
\
\

/ //’ =

" 7

Pushbutton

Press this pushbutton to
remove the floppy disk.

The sector device name, FDO: or FD1:, is indicated on the floppy interface. Follow this indication.
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(1)

(2)

Floppy Disk Setting

Push the floppy disk as indicated on the previous page till it is inserted completely.
Floppy Disk Removal

Press the pushbutton.

Note 1: Before connectingl/disconnecting the cable tolfrom the floppy disk interface of
OSP5020M/OSP500M-G, turn off the power.
Note 2: The lamp lights while floppy disk read/write operation is being executed. It does not

light when a floppy disk is inserted.
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2-3. 8” Portable Floppy Disk Drive

OSP5020M/OSP500M-G
Floppy Interface Cable 8” Portable

Floppy Drive
Cable :, |_

—
Lamp \O

O
©®//H

| [

Sector device name, FDO: or FD1:, is indicated in the floppy interface. Follow this instruction.
(1) Floppy Disk Setting

Press ® on the drawing above and insert and set a floppy disk.

Press ® to the left and close the cover.
(2) Floppy Disk Removal

Press ®.

Note 1: Before connecting/disconnecting the cable tolfrom the floppy disk interface of
OSP5020M/OSP500M-G, turn off the power.

Note 2: The lamp lights when the floppy disk is correctly set.
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Floppy Disk Input/output Function

Outline of Operation

The data input/output operations using the floppy disk are represented by (1) through (4) in the
following diagram. (2) and (6) are for tape puncher specifications (optional), and (6) through (8) are
standard specifications for the OSP5020M/OSP500M-G.

(1)

3

(4)

[ e e s b L s S ST e T -

OSP5020M/OSP500M-G

i i
i !
' :
! Puncher :
% > Printer Tape reader i
i (Optional) :
I

i i
; (6)y : -
: :

: Bubble j (1)

i memory “\r\

i i Floppy disk

! A i 4 :

i () @) : @) (Optional)

! Y 1

: i

! i

: Memory :

! .

i i

Lt e om s s ————— -

In the program operation mode, the NC machining program stored on the paper tape is written
directly onto the floppy disk from the tape reader by the read command in the PIP mode.

In the program operation mode, the NC machining program stored in the floppy disk is directly
output to the puncher to create a punched tape for the NC machining program by the punch
command in the PIP mode.

Similarly, the NC machining program stored in the floppy disk is directly output to the printer to
create a process sheet by the list command.

Similarly, the names of the NC machining program files stored in the floppy disk are directly
output to the printer to create a file name list by the directory command.

In the program operation mode, the NC machining program stored in the bubble memory of the
NC unit is copied onto the floppy disk by the copy command in the PIP mode.

In the program operation mode, the NC machining program stored in the floppy disk is copied
into the bubble memory of the NC unit by the copy command in the PIP mode..
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(5)

In the program operation mode, the NC machining program stored in the bubble memory of the
NC unit is output to the puncher to create a punched tape of the NC machining program by the
punch command in the PIP mode.

Similarly, the NC machining program stored in the bubble memory is directly output to the printer
to create a process sheet by the list command.

Also in the same way, the names of the NC machining program files stored in the bubble mem-
ory are directly output to the printer to create a file name list by the directory command.

(6) In the program operation mode, the NC machining program punched onto the paper tape is read
into the bubble memory of the NC unit from the tape reader by the read command in the PIP
mode.

(7) In the program operation mode, the NC machining program stored in the bubble memory of the
NC unit is transferred to the edit buffer by the edit command.

In the automatic operation mode, the NC machining program stored in the bubble memory is
transferred to the operation execution buffer by the program selection command.

(8) In the program operation mode, the NC machining program in the edit buffer is returned to the
bubble memory by the edit command.

Operation Command and Input/Output Relationship

(1) The data stored in the input device is transferred to the output device by inputting the operation
command.

External Device . Tape Reading Tape Punch- , _
I, Sector Device Deovice ing Device Printout Device
F2 DIR Input Output
F3 PIP F1 READ Output Input

F2 PUNCH Input Output

F3 VERIFY Input/Output Input

F4 COPY Input/Output
F5 FREE Input Output
F6 LIST Input Output
F2 INIT Output
F3 DELETE Output
F4 RENAME Output
F1 PROTECT Output
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(2) Connectable External Devices and Their Symbolic Designations:

_ —— BB1: User bubble memory
Sector device FDO: 3.5" or 8" floppy disk
| FD1: 3.5" or 8" floppy disk

— TR Standard tape reader provided

Tape reader CNO: For RS232C Channel 0 tape reader*
CN1: For RS232C Channel 1 tape reader”
CN2: For RS232C Channel 2 tape reader”
CN3: For RS232C Channel 3 tape reader”
L__ CN4: For RS232C Channel 4 tape reader”

—— CNO: For RS232C Channel 0 tape punch”
Tape punch CN1: For RS232C Channel 1 tape punch*
CN2: For RS232C Channel 2 tape punch*
CN3: For RS232C Channel 3 tape punch*
— CN4: For RS232C Channel 4 tape punch*

. —— CN:  Console

Printer PN:  Operation panel CRT

CNO: For RS232C Channel 0 printer”
CN1: For RS232C Channel 1 printer”
CN2: For RS232C Channel 2 printer*
CN3: For RS232C Channel 3 printer*
—— CN4: For RS232C Channel 4 printer*

Devices marked by an asterisk (*) are options.

(3) When the name of a connectable device is not designated, the respective default device name is

assumed.
BB & oo i o for sector device
TR < csiwwass for tape reader (selectable by NC optional parameter (word) No.57)
BNOE « wavw wn & for tape punch (selectable by NC optional parameter (word) No.45)
PN i oo e s for printer

(@)

(b)

()

Default device for the tape reader and tape punch can be changed as required by parameter
settings.

When the output NC machining program name is omitted, the same name as the input NC
machining program is used.

When the input NC machining program name is omitted, the name of the input NC machining
program becomes “A.MIN”. However, if the NC machining program name is punched on the
paper tape, then that will be used as the name of the input NC machining program.
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Types of Floppy Disks

(1) 3.5" Floppy Disk

Type Recommended OSP Format
Manufacturers
2DD 9 sector/track
80 Track 512 byte/sector
135TPI TDK
2HD Sl-lﬁ?:lg]?mgx;?l 18 sector/track
80 Track 512 byte/sector
135TPI

(2) 8" Floppy Disk

IBM P/N 2305830
(Hitachi Maxell FD1-128)
(IBM DISKETTE 1)

Single-sided single-density:
77 cylinders/disk
1 track/cylinder
26 sectors/track
128 bytes/sector

IBM P/N 2736700
(Hitachi Maxell FD2-256)
(IBM DISKETTE 2)

Double-sided single-density:
77 cylinders/disk
2 track/cylinder
15 sectors/track
256 bytes/sector

IBM P/N 1766872
(Hitachi Maxell FD2-256D)
(IBM DISKETTE 2D)

Double-sided double-density:
77 cylinders/disk
2 track/cylinder
26 sectors/track
256 bytes/sector

(3) Supplement

(a) As files are generated according to the OSP format (a file control system exclusive to the
OSP5020M/OSP500M-G), floppy disks containing IBM format files generated on other com-
puters cannot be read or written.

(b) New floppy disks must be initialized before they can be used.

(c) When reading floppy disks generated by IBM format (logic format) into the OSP, specially se-
lect floppy disk input/output function (optional) for IBM formatted disk.

Multi-volume specification which allows storing of a single program to be stored in more than
one floppy disk is optionally available in the IBM format. (only for 8" floppy disk)
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(d) The following table shows the capacity of the floppy disks in terms of tape length.

Type of 25 8
Floppy Disk
2DD 2HD/2HC | FD1-128 | FD2-256 | FD2-256D
Tape Storage 1,840 m 3,770 m 650 m 1,470 m 2,550 m
Capacity (6,037 ft) | (12,369 ft) | (2,133 ft) | (4,823 ft) | (8,367 ft)
[Tape Length]

(4) Cautions for Handling Floppy Disks:

(a) Do not directly touch or wipe the area of the disk that is exposed.

(b) Keep floppy disks away from magnets.

(c) Do not use ball point pens or pencils to write onto the floppy disk covers. Use a soft felt tip .

pen to write on them.

(d) Do not use clips to fasten floppy disks.

(e) Keep floppy disk in their protective envelopes during storage.

(f) Keep floppy disks out of the direct sunlight or hot places.

3-4, Sector Device

The following table indicates the available sector device according to the combination of specification.

Combination of
Specification

Sector Device

Only 3.5” floppy disk
is selected

Only 8” floppy disk
is selected

Both 3.5” and 8”
floppy disks are

selected

® o |O ™
O ™

FDO: and or FD1: is indicated on the floppy unit for built-in type floppy disk drive,
and on the floppy interface for the portable floppy disk drive.
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4-1.

4-1-1.

Operations

The explanation that follows is made under the following assumption:
3.5” floppy disk is used .... Sector device FDO:
8" floppy disk is used ...... Sector device FD1:

Whether 3.5” floppy is used or 8” floppy disk is used dese not any difference
......... Sector device FDO:

The sector device of the floppy disk being used is indicated either on the floppy disk unit or floppy
disk interface.

INIT: Initialize

New floppy disks which have not been formatted to the OSP format must be initialized before use.
Initializing the OSP format for the floppy disk delete all the data stored on the disk.

3.5" Floppy Disk

(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" is displayed on the screen.

(2) Press the function key [F8] (EXTEND).
“=EX" is then displayed.

(3) Press the function key [F2] (INIT).
This changes the display to “=IN".

(4) Then input “FDO:" after “=IN” and press the WRITE key.

=IN_FDO: [WRITE]
X

Key-in through the keyboard.

If device name is omitted, bubble memory is initialized.

Indicates [SP] (space).
(5) In response to the input above, the system prompt
initialize OK! (Y/N)!
appears on the screen.
Press “Y” and then WRITE key.
(6) The prompt
formatting OK (Y/N)!
appears on the screen.
Press “Y” and then WRITE key.
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4140,

(7)

(1)

(3)

4)

(8)

The prompt
format (2DD-720K = 0, 2HD-1.44M = 1)!
is displayed on the screen.

Key in the type of floppy disk, .“O")for 2DD and “1” for 2HD/2HC, through the key board, and
press the WRITE key. o

This completes the floppy disk initialization.

When the floppy disk is already formatted to the OSP format, key in “N” in step (6). The follow-
ing message will be displayed and the floppy disk initialization will be completed.

FDO: OSP format (2HD-1.44M) (in the case of 2HD)

8” Floppy Disk

Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" is displayed on the screen.

Press the function key [F8] (EXTEND).

“=EX" is then displayed.

Press the function key [F2] (INIT).

This changes the display to “=IN".

Then input “FD1:” after “=IN" and press the WRITE key.

=IN_FD1: [WRITE]
A

Key-in through the keyboard.

If device name is omitted, bubble memory is initialized.

Indicates [SP] (space).

In response to the input above, the system prompt
FD1: OSP format (FD2-256D)

initialize OK! (Y/N)!

appears on the screen.

Press “Y” and then WRITE key.

Note 1: When a new floppy disk which has not been initialized by the OSP is to be initialized, the

floppy disk is usually written in the IBM format and therefore the system prompt in step
(5) will be as indicated below:

FDO: IBM format (FD2-256D)
initialize OK (Y/N)!

Keying “Y” and press the WRITE key in response to the prompt above initializes the
floppy disk to the OSP format.
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Note 2:

Note 3:

Note 4:

If the optional floppy 1/0 function in the IBM format is selected, keying "Y*“ and pressing
the WRITE key in response to the prompt displayed on the screen in step (5) above, will
display the prompt below.

type (OSP = O, IBM = I)!

In this case, press “O” and then WRITE key, and the floppy disk is initialized to the
OSP format.

When initializing the floppy disk, the OSP automatically reads and judges which type of
floppy disk is being used; FD1-128, FD2-256 or FD2-256D.

However, if the data for floppy disk type identification has been destroyed, the system
prompt displayed in stop (5) will be as follows:

FD1:  ??? format (FD?-???)
2162  floppy disc initialize ERROR
And thus the initialization of the floppy disk will be impossible.

For the floppy disks written in the format other than the IBM format or the OSP format
the same message will be displayed.

In such a case, initialize the floppy disk using the option code “;F”, which allows the
designation of the floppy disk type.

Example:
For designating the double-sided double-density floppy disk type
=IN FD1:;F [WRITE]
initialize OK (Y/N)!
Press “Y” and then WRITE key.
formatting (Y/N)!
Press “N” and then WRITE key.
format (FD2-128 =0, FD2-256 = 1, FD2-256D = 2, FD1-128 = 3)!
Press “2” and the WRITE key.
(Do not use FD2-128 since it has a special formatting system).

If the formatting data (data in the index field) of the floppy disk has been destroyed, the
following error message is displayed and initialization will be impossible.

2014  floppy disk read/write ERROR

This occurs if the floppy disk has been placed near magnet, the floppy disk has been
scraiched, or the floppy disk has been used in the device which employs different for-
matting system.

In this case use the option code “:F” also.
Press “Y” and WRITE key following the system prompt appearing on the screen.
formatting (Y/N)!

Note that floppy disks are consumables and if a problem is with the floppy disk itself,
then the initialization of such floppy disk is impossible.

Note that for the floppy disk having been formatted, read/write operations is possible only
in the floppy disk drive used for formatting and these operations using other devices is
not guaranteed. Therefore, formatting should be avoided unless otherwise absolutely
necessary.
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DEL: Delete

By designating the name of the file stored in the floppy disk, the file can be deleted.
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" is displayed on the screen.
(2) Press the function key [F8] (EXTEND).
“=EX” is then displayed on the screen.
(8) Press the function key [F3] (DELETE).
This changes the display to “=DEL".
(4) Key in “FDO:ABC.MIN” after “=DEL” and press WRITE key.

“FDO:ABC.MIN deleted” appears on the screen showing that deletion is completed. By this op-
eration, the file “ABC.MIN” was deleted.

RENAME: Name Change

This command permits the change of a file name.

Procedure:

(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" is displayed on the screen.

(2) Press the function key [F8] (EXTEND).
“=EX” is then displayed on the screen.

(38) Press the function key [F4] (RENAME).
This changes the display to “=R".

(4) Key in “FDO:ABC.MIN,DEF.MIN” after “=R" and press the WRITE key.
By the above operation, the file name “ABC.MIN” is renamed “DEF.MIN".

The contents of the file are not effected by changing of the file name.

DIR: Directory
This command displays all file names stored in the floppy disk, and prints out a list of file names on
the printing device.
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" ig displayed on the screen.
(2) Press the function key [F2] (DIR).
“=DI” is then displayed on the screen.
(3) Key in “FD0:,CNO:" after “=DI” and press the WRITE key.
Default of output device name is PN: (CRT on operation panel).

By the above operation, a list of all the files stored in the floppy disk is output to the printer (optional)
connected to the NC unit (CNO:).

Option codes can also be used with this command. Input of “;P” displays file protected conditions.
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4-5.

4-7.

FREE: Remaining Floppy Disk Area
By this command, the remaining size of area on the floppy disk and the maximum size of the contig-
uous vacant area can be displayed.
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" is displayed on the screen.
(2) Press the function key [F5] (FREE).
“=FR” is then displayed on the screen.
(3) Key in “FDO0:,CNO:” after “=FR” and press the WRITE key.
Default of output device name is PN: (CRT on operation panel).
The remaining writing space is output to the printer (optional).

Option codes can be used with this command. Input of “C” displays the maximum size of the contig-
uous vacant area. Therefore, in order to display the capacity in the contiguous vacant area key in
“FDO0:,CNO:;C” after “=FR” and press the WRITE key.

LIST: List of Files
By this command, a designated list of files stored on the floppy disk can be displayed on the operation
panel CRT or output to the printer.
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" is displayed on the screen.
(2) Press the function key [F6] (LIST).
“=L" is then displayed on the screen.
(3) Key in “FDO:ABC.MIN,PN:" after “=L" and press the WRITE key.
Default of the output device name is PN: (CRT on operation panel).

By the above operation, the list of file “ABC.MIN” is printed out by the printer (optional).

READ: Reading from Tape Reader

By this command, the NC machining program stored in the punched tape is read onto the floppy disk.
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.

“=" is displayed on the screen.
(2) Place the punched NC machining program tape into the tape reader.

(3) Press the function key [F3] (PIP) for input/output operations between the OSP and peripheral
equipment.

“=PIP >” is then displayed on the screen.
(4) Press the function key [F1] (READ).
This changes the display to “>R”.
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(5) Key in “FDO:ABC.MIN” after “>R" and press the WRITE key.

By the above operation, the NC machining program on the punch tape is read from the tape reader
under the name of “ABC.MIN”.

The following option codes can be used with this command.

Option Code Meaning
E EIA code designation
;| ISO code designation
Vv Verify designation
A File designation (used when designating the

destination file to which the program is stored)

iC When read error has occurred, continuous reading
can be carried out. Symbol “I” is displayed or
punched for character which causes an error.

Output of Files to the Tape Punch

By specifying the file name, the data stored in the floppy disk is punched out onto the paper tape.
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" ig displayed on the screen.

(2) Press the function key [F3] (PIP) for input/output operations between the OSP and peripheral
equipment.

“=P|P >" is then displayed on the screen.
(3) Press the function key [F2] (PUNCH).

This changes the display to “>P".
(4) Key in “FDO:ABC.MIN,PP:” after “>P” and press the WRITE key.
If an output device name is not designated, the device assigned by the parameter setting is selected.
By the above operation, all data stored in the file “ABC.MIN” is output to an optional tape punch.
The following option codes can be used with this command.

Option Code Meaning

:E EIA code designation

il ISO code designation
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4-9.

4-10.

Verify
By this command, the NC machining program punched out onto the paper tape is checked with the
program stored in the floppy disk to see that the file name, program data etc. are matching.
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“="is displayed on the screen.
(2) Place the punched NC machining program tape into the tape reader.

(3) Press the function key [F3] (PIP) for input/output operations between the OSP and peripheral
equipment.

“=PIP >" is then displayed on the screen.
(4) Press the function key [F3] (VERIFY).
This changes the display to “>V".
(5) Key in “FD0:ABC.MIN” after “>V” and press the WRITE key.

By the above operation, the system checks whether the data of file “ABC.MIN" punched onto the pa-
per tape matches that of the stored in the floppy disk. The device name for reading the tape, such as
tape reader (TR:), may be omitted.

When verification is completed, the following is displayed:
end of tape
end of file
all same data

When the data does not match, data causing mismatch flashes on the CRT and verification stops tem-
porarily.

The following option codes can be used with this command:

Option Code Meaning

:E EIA code designation

| ISO code designation

Read from Bubble Memory
By designating the file stored in the bubble memory, the NC program of that file name is read onto the
floppy disk.
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.

“="is displayed on the screen.

(2) Press the function key [F3] (PIP) for input/output operations between the OSP and peripheral
equipment.

“=PIP >" is then displayed on the screen.
(3) Press the function key [F4] (COPY).
This changes the display to “>C0O”.
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(4) Key in “ABC.MIN,FDO:” after “>CO” and press the WRITE key.

By this operation, the data of file “ABC.MIN” stored in the bubble memory is transferred to the floppy
disk under the same file name.

The following option codes can be used with this command.

Option Code Meaning
;E EIA code designation
i| ISO code designation
A File designation (used when designating the destination file
to which the program is stored)
;v VERIFY (The prompt “Y/N” will appear on the screen.)
4-11. Data Transmission to Bubble Memory

By designating the file stored in the floppy disk, the NC program of that file name is read into the bub-
ble memory.

(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" ig displayed on the screen.

(2) Press the function key [F3] (PIP) for input/output operations between the OSP and peripheral
equipment.

“=PIP >" is then displayed on the screen.
(8) Press the function key [F4] (COPY).
This changes the display to “>CO”.
(4) Key in “FDO:ABC.MIN" after “>CO" and press the WRITE key.

By this operation, the data of file “ABC.MIN” stored in the floppy disk is transferred to the bubble
memory under the same file name.

The following option codes can be used with this command.

Option Code Meaning

‘E EIA code designation

| ISO code designation

A File designation (used when designating the destination file
to which the program is stored)

Vv VERIFY (The prompt “Y/N” will appear on the screen.)
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4-12.

Floppy Disk File Protection
By this command, files stored in the floppy disk are protected so that they cannot be written over, ed-
ited or deleted.
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
“=" is displayed on the screen.
(2) Press the function key [F8] (EXTEND) twice.
(3) Press the function key [F5] (PROTECT).
This changes the display to “=PROT”.
(4) Key in “FDO:A.MIN" after “=PROT” and press the WRITE key.

When this operation is completed, the display “A.MIN file protection end” appears on the screen,
denoting that the NC machining program “A.MIN” stored on the floppy disk has a protection label writ-
ten for it.

In the following cases, the files are protected and the display “A.MIN file write protection” appears
on the screen.

In the case of output file name is “FD0:A.MIN” in the following operations:

F1 .... READ
F4 .... COPY
F4 .... EDIT

F3 .... DELETE
F4 .... RENAME

The following option codes can be used with this command.

Option Code Meaning

iC Release of the protection label for a designated file

Vv VERIFY (The prompt Y/N will appear on the screen.)
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SECTION 2

PROGRAM INPUT/OUTPUT FUNCTIONS
BY FLOPPY DISKS (IBM FORMAT)

1. Overview

(1) The following are typical methods for loading an NC program created, for example, by an off-line

(2)

(3)

4)

automatic programming system to the NC system. (See Fig. 2-1)

A

/ Paper tape \

Automatic NC unit

programming ? > 0SP5020M

system OSP500M-G
Floppy disk OSP5000M-G

Connected directly with a cable

Fig. 2-1 NC Program /O Method

In the past, a paper tape was normally used for this purpose; however, with the increase in
program capacity, various problems have arisen for loading of NC programs; for example, the
application of NC program to the punch and NC unit is too time-consuming, and a single program
must be divided into several tapes, thus making it hard to handle.

In order to solve these problems, it becomes necessary to provide NC tape input/output means
by a floppy disk. In this case, since the floppy disk format differs with the system, it should be
converted by some method to an applicable form so that the respective systems are easy to
handle.

With the OSP500M-G, OSP5000M-G and OSP5020M, a unique OSP format is employed for use
in the data floppy disk; however, when inputting a floppy disk generated by other devices as
illustrated above, the system should conform basically to IBM format now commonly in use. By
explicating the items the OSP500M-G, OSP5000M-G and OSP5020M actually uses among these
IBM formats, the floppy disk format with which the OSP can input and output is to be defined.

Floppy disks made in conformity with this standard ca be used as input/output means for the
OSP500M-G, OSP5000M-G, and OSP5020M. (See Fig. 2-2)

(Machining (Machining
program) NC unit Jprogram)
? s OSP5020M = ?
Floppy disk by IBM OSP500M-G Floppy disk by OSP
format (8") OSP5000M-G format

Fig. 2-2 Machining Program Input/Output in OSP Series
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2.  Floppy Disk Handling
2-1. Cautions On Handling Floppy Disks

Write protect notch
(Some floppy disks
do not have it.)

Do not twist or fold. Always insert accurately.
DN
J d l’ e )
e )
Always store in the envelope. Place in floppy disk storage box.

When not using the floppy disk:
(1) Insert the floppy disk into the envelope
(2) Place the floppy disk in the floppy disk storage box.

(3) The floppy disk storage box should be placed into a moisture proof bag or box made of plastic or
vinyl. In addition avoid storing it in high temperature, high humidity, or in direct sunlight. Never
leave it lying around the machinery.
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2-2. Floppy Disk Operation

OSP5020M/OSP500M-G

Interf |
Floppy Interface Cable 8" Portable Floppy Disk

T~

Cable

00

=

Sector device name, FDO: or FD1:, is indicated in the floppy interface. Follow this instruction.

Input/output function is available only for the 8" floppy disk if it is formatted in IBM system. The
following instruction is for the disk with “FD1” device name.

(1) Floppy disk setting

Press on the drawing above and insert and set a floppy disk.
Press ® to the left to close the cover.

(2) Floppy disk removal
Press ®.

Note: Before connecting the cable to the floppy interface of OSP5020M/OSP500M-G, turn
off the power. When a floppy disk is inserted correctly, the lamp lights.
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2-3. Sector Device Name

Sector device name varies depending on the combination of the selected specifications.

Table 2-1
Combination of
Specification | Only 8” floppy disk is Both 3.5” and 8” floppy
selected disks are selected

Sector Device

FDO: O O 3.5” floppy disk

8” floppy disk
FD1: O PRy

FDO: and/or FD1: is indicated on the floppy unit for built-in type floppy disk drive,
and on the floppy interface for the portable floppy disk drive.

Only 8” floppy disks can be used as IBM formatted floppy disks.
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Floppy Disk Format
Applicable Floppy Disks

Available for this system are the following floppy disks which conform to 8" IBM sift sector format.
(1) Floppy disk FDI-128 (IBM P/N 2305830)
Single-sided single-density 128 bytes/sector (26 sectors/track)
(2) Floppy disk FD2-256 (IBM P/N 2736700)
Double-sided single-density 256 bytes/sector (15 sectors/track)
(38) Floppy disk FD2-256D (IBM P/N 1766872)
Double-sided double-density 256 bytes/sector (26 sectors/track)

Side 0 of each floppy disk cylinder 0 is used at 128 bytes/sector (26 sectors/track) regardless of sin-
gle or double density. (See Table 2-2)

Table 2-2 Type of Floppy Disk

Side 0 of Cylinder 0 Side 1 of Cylinder 0
T;_!pe of Floppy - Cylinders 1 to 76
Lisie Sector Byte 3 Sector Byte S
Track Sector ystem | Track Sector ysteem
FD-128 2305830 26 128 FM - - —
26 128 FM
FD2-256 2736700 26 128 FM 26 128 FM
15 256 FM
FD2-256D 1766872 26 128 FM 26 256 MFM
26 256 MFM

FM: Frequency Modulation
MFM: Modified FM

Amount of data (in tape length) that can be written into a floppy disk is indicated below.

FD1-128 (single-sided single-density) Approx. 6710 m (2,000 #.)
FD2-256 (double-sided single-density) ......... Approx. 1400 m (4,593 ft.)
FD2-256D (double-sided double-density) ....... Approx. 2500 m (8,202 ft.)

Note:
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3-2. Floppy Disk Layout

(1) The floppy disk is divided into a cylinder, side and sector as shown in Fig. 3-1 below.

Index

Preamble portion Side 0 (front)

Postamble portion
Sector 2 Sector 01

Sector 25 Sector 02

Cylinder 0 Side 1 (rear)

Cylinder 76

Fig. 2-3 Floppy Disk Layout

(2) The floppy disk is divided into 77 cylinders, i.e. 0 to 76 in sequence from the outside. The
single-sided cylinder has only side 0, and the double-sided cylinder has its track divided into side
0 and side 1.

(3) Each track is divided into the preamble portion, sector portion and postamble portion with the in-
dex position as a reference.

Usage of each cylinder:

Cylinder0 ......... Index cylinder

Cylinder 1-74 ....... Cylinder for NC machining data

Cylinder 75,76 . .... Replacement of faulty cylinders

3-3. Number of Files
The maximum number of files a floppy disk is indicated below:

FD1-128 (single-sided single-density) .. ....... 19 files
FD2-256 (double-sided single-density) ........ 45 files
FD2-256D (double-sided double-density) ...... Max. 71 files

Note:  For details of floppy disk format, refer to 8, “Floppy Disk Format (IBM Format)”.
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4. Operations

The explanation is given assuming that the sector drive name is FDI:

Designate the sector device name correctly by referring to 2-3. “Sector Device Name”

4-1. Directory

This is the function for making a list of files stored in the floppy disk. The list may be displayed on the

CRT and it may also be given as a hard copy.
Procedures:

(1) Select the PROG OPERATION mode by
pressing the EDIT AUX key.

The CRT will change as

gagucace

shown right. ( PROC OPERATION
\_ parc I DIR , PIP I EoT | FRELC I LIST ICCﬂIIIE’tD(TUtD)
FOEDEIFDNEDEBDEDES)
(2) Press the function key [F2] (DIR).
f/_ PROG OPERATION \
The CRT displays the prompt
“=DI” on its console line.
= DI
S oArE [ DiR I PIP Emr | FREE l LISt Icumsltsxtm:

(3) Enter the device name, FD1:.
(4) Press the WRITE key.

FDEFDEIEFOEDEDEDED

A

>

WARITE

/9
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Note 1:

Note 2:
Note 3:

Up to 12 file names are displayed on the screen.

When all the file names are not indicated on one display page, the CRT does not
display the prompt “=" and the cursor remains as it was. In this case:

a)
b)

c)

Press the BS key, and the display page advances one page.

Press the WRITE key, and the display page will advance continuously. To stop
the advancement of pages, press the BS key.

Press the CANCEL key, and the command will be aborted with the display un-
changed.

Example:  In the case there are many files;

1) [F2] (DIR) and WRITE ..... Display of the 1st page

2 BS owin cun snsiis v s Keep pressing until the required page is
displayed.

3) CANCEL ............... Abort the directory mode.

1) EDIT 56 565 55 G sommmn s Designate the file on the CRT.

When there are no files, the message “file not found” is given.

Key in a file name following the prompt “=DI”, and you can check if that file exists
or not.

In this file name entry step, the use of symbols “* * and “?” js permitted.

The symbol “ * " indicates a string of character while the symbol “?” represents a
character. “ * ” may be used only once in both a file name and an extension.

Therefore, by specifying “ + " and “?” in a file name, all the file names correspond-
ing to the entered file name are given.

Example 1: | =DI—FD1:+.MI [WRITE]

All the file names assigned with the extension Ml
Refer to Section 5, 2 for file name in IBM format.

Example 2: | =DI—FD1:BOX.MI | [WRITE]

All the file names assigned with the extension Ml and the
main file name beginning with BOX

Example 3: =DI-~FD1:+.+ | [WRITE]

All the file names (same as no data entry)

Example 4: =DI-FD1:??2.SU | [WRITE]

All the file names assigned with the extension SU, and
those whose main file name consists of up to three
characters
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Note 4: Output device name can be entered following the file name. Enter it following a
comma.
Example: | =DI—FD1:+.%,TT: [WRITE]

With the data entered as above, all the file names are output
to the printer connected to RS232C interface channel 0.

As an output device name, PR: (printer) is also used.

Note 5: Option setting indicated below is possible following the file name.
:P (file protected state is displayed following the date)

00: Not protected
01: User-protected
02: Maker-protected
OF: Maker-protected

Note 6: To display files not assigned with an extension, key-in as follows:

= DIR—FD1:< main-file-name > [WRITE]

Omission of a main file name displays all files which have no extension.

4-2. Copy

Copying a file between the bubble memory and floppy disk is possible according to the following
steps.
(1) Copying a file in the bubble memory to the floppy disk:

Procedure:

e i, el Ugm@ (&)(5)

The CRT will change as
shown right. (" PROG OPERATION

DATE ] DIR I PIP IEDIT IFREE ILIST ICMEI[EKTWJ

-

(FN(F2)(E3)(Fa(Fs)(Fs)(F7)(F8)
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@ Press the function key [F3] (PIP).
The CRT displays the prompt “CO” on its console line.

0 B

PROG OPERATI ON TRWSFER

-PIP
pasis)

PIP
QUIT | CEXTEND]

FAST ! FAST

READ PUrCH l VERIFY| COPY ’F’OR'LFRD REMWIMND

C/F9Z JEDEBDEDED)

-

Press the function key [F4] (COPY).
Key in the file name of the program to be copied, comma (,) and device name (FD1:).
Press the WRITE key.

© 6 6

This copies the designated file in the bubble memory to the floppy disk.

( PROG OPERATI1 ON TRANSFER COPY C103.MIM
“PIP
30
2
‘ l l ,rnsT FAST I PIF I
READ PUNCH | VERIFY] CUPv |FORWMSRD| REMWIND| QUIT | LEXTENDI
\_

FZ
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® Press the function key [F7] (PIP QUIT).
This completes the program copying operation and the CRT returns the display mode in step

@.

Example: | >CO—BOX.MIN,FD1:BOX.MI | [WRITE]

The program with the file name of BOX.MIN in the bubble memory is
copied in the floppy disk with the file name of BOX.MI.

(2) Copying a file in the floppy disk to the bubble memory:

Procedures:
@ Select the PROG OPERATION mode by pressing the EDIT AUX key.

E]@

The CRT will change as shown below.

(_ PROG OPERATION )

L pATE I DIR ] PIP JEDIT JFR‘EE Iusr ICOHDEHS](EXTEHDJ

(FIE2)(F3)(F4a)(Fs)(Fs8)(FZI(E8)

A

® Press the function key [F3] (PIP).
The CRT displays the prompt “CO” on its console line.
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X

( PROG OPEERATI ON TRWSFER
=PIP
o
FAST FAST PIP
READ PUrCH | VERIFY| COPY |FURISSRD| REWIMD| QUIT | CEXTEND)

(F1)(F 2][F3][/F94]{|= 6)(F 7)(FE 8)

@ Press the function key [F4] (COPY).

@ Key in the device name (FD1:), file name of the program to be copied and comma (,).

® Press the WRITE key.

This copies the designated file in the floppy disk to the bubble memory.

>

WRITE

/?

Nes

( PROG OPERATION TRANSFER COPY C109. MIn
=PIP
>Co
>
I l ‘ ‘rnsr FAST FIF I
READ PLNCH | vERIFY| CoPv | FORwaRD] REWING| culT | CEXTEND)

)

M@LF_S]%ZJLF_éB)
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® Press the function key [F7] (PIP QUIT).
This completes the program copying operation and the CRT returns the display made in step

@.

Example: | >CO—FD1:BOX.MI,BOX.MIN | [WRITE]

The program with the file name of BOX.MI is copied in the bubble
memory with the file name of BOX.MIN.

Note 1: When the specified file name is not found, the message “file not found” is given
on the console line.

Note 2: When the file name specified as the output file name already exists, the following
messages appear.

file exist overwrite (Y/N)!

Key in “Y” and press the WRITE key. This erases the presently stored program in
the file and stores the copied program.

Keying in “N” followed by pressing the WRITE key ends the operation.

Note 3: Symbols “ = ” and “?” can be used in an input file name. For details, refer to Note
3 of “4-1. Directory"” of this section.

(3) Option Function:

(@) ;V ... Specifying “V" at the end of the copy command displays the message asking an
operator if the commanded copy operation is to be carried out or not.

copy OK (Y/N)!

Before the entered copy operation begins, the CRT displays the message above.
[Y] and [WRITE] begins copying.
[N] and [WRITE]ends processing without copying.

Example: >CO—BOX. MIN, FD1: BOX. MI; V | [WRITE]

>CO—FD1:BOX. Ml, BOX. MIN; V | [WRITE]

(b) Other option codes

;1 ... Designates ISO code.
Designates EBCDIC code.
Designates ASCII code.

-

Designates NUL as the end of data code.

mzZ v W

Designates “%" as the end of data code.



3294-E P-32
SECTION 2 PROGRAM INPUT/OUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

4-3. Free (Remaining Floppy Disk Capacity)

This is the function to display the size of available area of the floppy disk.
The display is made both in the number of sectors and bytes,
1 sector = 256 bytes

When making a file, all the remaining area cannot be used for storing the program data since a file
name, the number of sectors to be used and other data are stored with the program data. One byte
corresponds to one character.

Procedures:
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.

/9
The CRT will change as shown below.

( PROG OPERATION

DATE ’ DIR ‘ PIP lcnn ’FR‘EE_’ ]usr ,cmomslcmm; J

EFDEDEIEDEDIEBDEDESD)

|

(2) Press the function key [F5] (FREE).
(3) Key in the device name (FD1:).
(4) Press the WRITE key.

Example: =FR—FD1: | [WRITE]
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/_ FROG OPERATIOMN FREE h

-FR

DATE I DIR [ PIP Izmr IFREE [LIST ]cmncrrsltmmm

N Y,

Option Function:

2 O e Specifying “;C” at the end of the free command displays the size of the contiguous
vacant area of the floppy disk.

Example: =FR—FD1:;C | [WRITE]
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4-4, Initializing

This is the function for initializing the floppy disk.

All the data in the floppy disk is cleared when this operation is per-
formed.

CAUTION

Procedures:

(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.
/9

)
( PROG OPERATIOHN

DATE l DIR I PIP '[DIT !FREE |LIST Icmwﬁl::mmm

N, J
CEDE2DIEINEDESDEFEBIE 7]%;3_]

(2) Press the function key [F8] (EXTEND).
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(3)
(4)
(5)

(6)

@)

(8)

s )

PROG OPERATION IHIT

=X
=IN
initialize T (YZM)

TIME INIT , DELETEI Rcm-c] T [ F(EXTEHDJ J

L%QJLF_SJ[F DESEBIFEDES

-

Press the function key [F2] (INIT).
Key in the device name (FD1:).
Press the WRITE key.

The following message is displayed on the 9
console line, requiring the operator to key in waiTe
the appropriate data.

initialize OK (Y/N)!

Press the WRITE key after keying in “Y” or “N” depending on whether floppy disk initialization is
required or not.

[Y] and [WRITE] initializing the bubble memory
or the floppy disk or
[N] and [WRITE] canceling /9 A5
Press the WRITE key.
type (OSP=0, IBM=I)!
>

Key in “1”. whiTE

Example: =IN—FD1: [WRITE] /9
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Note 1:

Note 2:

When a floppy disk is initialized, the type of the floppy disk (FD1-128, FD2-256,
FD2-256D) is automatically recognized by the data written on it. However, if the
floppy type indication data has been destroyed, initialization of the floppy disk cannot
be accomplished correctly.

In this case, specify the floppy disk type following the option code “F”.
Example:  For specifying the IBM format for 2DD (FD2-256D) floppy disks
= IN—FD1:;F [WRITE]

initialize OK (YIN)! Y [WRITE]

formatting (Y/N) ! N [WRITE]

format (FD2-128=0, FD2-256 =1, FD2-256D =2,
FD1-128=3)! 2 [WRITE]

type (OSP=0, IBM=1)! | [WRITE]

If a floppy disk readiwrite error has occurred during floppy disk initialization, specify
an option code “;F*“ to format the floppy disk.
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4-5, Deletion

This is the function for deleting the specified file among the files in the floppy disks.
Procedures:
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.

gelgieeacc
A

The CRT change as shown below.

[ )

PROG OPERATION

DaTeE I DIR ’ PIP IEDIT ]rr«ss Iusr |cmnc:6|t£xrznm

FOCE2E3FAFEsSIF8)(F 7]L/E98_]

(2) Press the function key [F8] (EXTEND).
(38) Press the function key [F3] (DELETE).

Prompt “=DEL” appears on the console line.

L e Lo Jmee sl | [ eooom J

(FOCE2)F3IJCEJESIEFEB8IFEADEFES)
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( PROG OPERATION )
=X
=DEL
I ]
e | oamrr IDELETE] RDF‘N-:] (EXTEND] J

CDE2IEEDEEBEFEDNEFES)

(4) Enter the device name, FD1: and the name of file to be deleted.
(5) Press the WRITE key.

&

WRITE

/7

Note 1: When the specified file name does not exist in the floppy disk, the message ‘file
not found” is given on the console line.
Note 2: Symbols “?” and “ * ” can be used for specifying a file name. For details, refer to

Note 3 of “4-1. Directory” of this section.

Example 1: =DEL—FD1:BOX.MI | [WRITE]
The file whose file name is BOX.MI is deleted.

Example 2: | =DEL—FD1:+.SU [WRITE]

All the files whose extension is SU are deleted.

Option Function:

W u v s Specify “;V” at the end of the delete command displays the message asking an
operator if the commanded delete operation is to be carried out or not.

delete OK (Y/N)!
Before the entered delete operation begins, the CRT displays the message above,

[Y] and [WRITE] .. begins deletion.
[N] and [WRITE] .. ends processing without deletion.
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Example : =DEL—FD1:#.%,V [WRITE]

The message asking whether the file is to be deleted or not
is displayed for each file.

4-6. Rename

This is the function for changing the name of the file stored in the floppy disk.
Procedures:
(1) Select the PROG OPERATION mode by pressing the EDIT AUX key.

A

The CRT will change as shown below.

\
(" PROG OPERATION

I
DATE i pir | p1P IEDIT Irm-: lLIST 'CONDEHSI[EXTENDJ

(FOE2DEI(F 41@%@

(2) Press the function key [F8] (EXTEND).
(3) Press the function key [F4] (RENAME).

[ e [ Tl el T T fioome

CFIUCE2E3EDNENES8IEFEZIES)
/9
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Prompt “=R" appears on the console line.

N
PROG OPERATION
-EX
TIFE I IHIT [ncu:'rr:l RENC'!'EI I [ I[D(TE.ND]

(FU)CF2)(F3)(FaI(Fs)(FB)(F 7ZJ(F8)

(4) Key in the device name (FD1:), file name presently registered and then the new file name it is to
be changed to with a comma “,” placed between them.

(5) Press the WRITE key.

This changes the file name.

Example: =R—FD1:SHIL1.MI|,SHIL2.MI | [WRITE]

The file name SHIL1.MI is changed to SHIL2.MI.

Note 1: In case the specified file name is not found, the message “file not found” is dis-
played on the console line and the renaming processing ends.

Note 2: When the file assigned the file name designated in the copy operation already exists
in the floppy disk, the message “file exisis” is displayed on the console line and
the renaming processing ends.

Note 3: Symbols “ * * and “?” cannot be used for specifying a file name. If specified, the
error message “file name error” appears on the console line.
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4-7. Protect

This is the function for protecting the specified file among the files in the floppy disk.

Access to the protected file, including editing, deleting and renaming is impossible until file protection
is released.

(1) Protect a File
Procedures:
@ Select the PROG OPERATION mode by pressing the EDIT AUX key.

E]

The CRT will change as shown below.

& I

PROG OPERATION

paTe ’ DIR l FIF IED]T FREE |usr |CmDErG|[ExTEND]

N J
EDODE2EIEFEDVEEFEB8ICCF 7][.79?_]

@ Press the function key [F8] (EXTEND) two times.
® Press the function key [F1] (PROTECT).

= N N
TECT DNC [EXTEND]

EFVF2EIEDESEBIEZ(ES)
/(?
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Prompt “=PROT" appears on the console line.

e )
PROG OPERATION

=l |

EDEDEDEDEDIEBDEDED

I oNe ' l I |IEXTEND|

N

@ Enter the device name (FD1:) and name of the file to be protected.
® Press the WRITE key.

»

WRITE

/9

This ends file protection.

Example: | =PROT—FD1:BOX.MI [WRITE]

(2) Release File Protection
Procedures:
@ Select the PROG OPERATION mode by pressing the EDIT AUX key.

d@elfaea e a
7

The CRT will change as shown on the following page.
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"\
(_ PROG OPERATION
=DI
LﬁTE—I DIR | PIP | EDIT I FREE LIST ICUE}EIE. (EXTEND]
o s
CFOUEDEIIFDEDEB(E 7JL/F9&I
@ Press the function key [F8] (EXTEND) two times.
® Press the function key [F1] (PROTECT).
Prompt “=PROT" appears on the console line.
a N
PROG OPERATION
=EX
=EX
=PROT
| =T T Twl T T Teem

FOUEF2DEFEF3IIFOEFEIEFEBIEDESR)

@ Enter the device name (FD1:), name of the file for which protection is released and option
specification (;C).
® Press the WRITE key.

W

WRITE

D

This ends releasing of file protection.
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Example: =PROT—FD1:BOX.MI;C [WRITE]

Note 1: When the specified file name is not found in the floppy disk, the message “file not
found” is displayed on the console line.

Note 2: Symbols “?” and “ * ” can be used for specifying a file name.
“=* 7 indicates an arbitrary character-string (can be used only one time in the file
name and extension).
“?” indicates an arbitrary character.
For details, refer to Note 3 in Section 5, “2-1. Directory” of the Special Functions
Manual (No. 1).

(3) Option Function:

(8) 2V & savees Specifying “;V" at the end of the protect command displays the message asking
an operator if the commanded protect operation is to be carried out or not.

file protection OK (Y/N)!

Before the entered protect operation begins, the CRT displays the message
above.

[Y] and [WRITE] ... executes protect command.
[N] and [WRITE] ... ends processing without executing protect
command.

Example: =PROT—FD1:BOX.MI;}V [WRITE]

(b) ;CGV .... Specifying “CV” at the end of the protect cancel command displays the
message asking an operator if the commanded protect cancel operation is to be
carried out or not.

file protection cancel OK (Y/N)!

Before the entered protect cancel operation begins, the CRT displays the
message above.

[Y] and [WRITE] ... executes protect cancel command.
[N] and [WRITE] ... ends processing without executing protect cancel
command.

Example: =PROT—FD1:BOX.MI;,CV | [WRITE]
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5-1.

Precautions on I/0 Functions Using Floppy Disks

NC machining program floppy disk in IBM format is converted to OSP format file type, which is in turn
stored in the OSP500M-G/OSP5000M-G/OSP5020M data bubble memory. After that, it is possible to
edit it in quite the same manner as with other OSP format machining programs.

The OSP format file is converted to IBM format file and then output to the floppy disk.

Follow the procedure below for inputting programs.

Parameter Setting

Default value for option specification, data code and end of data code are specified by NC optional
parameter (bit) No. 10.

NC Optional Parameter (Bit) No. 10

Bit No. Description Contents
0 Data code 00 sz s o ISO
01 535 s e EBCDIC
] 10 oovoe s 55 ASCII
2 . EBCDIC
2 End code 0 & savten ol NUL
B %o
Note 1: 1O file name is specified assuming OSP format. When disk drive is used for the input or
output of files, be sure to prefix a device name. (Add FDO:.)
Note 2: The following processing is performed according to I/O file format.
Input Quiput Processing
1) OSP - OSP ...... No code check (no conversion)
2) OSP - IBM ...... Specified code from ASCII
3 IBM = OSP ...... ASCII from the specified code
4 IBM — IBM ...... No code check (no conversion)

For 2) and 3) above, if the corresponding code is not present when the code is
converted, all such codes should be converted to “?”. (When EBCDIC is converted to
ASCII, CR ($0D), BS ($16), and LF($25) of EBCDIC should be disregarded codes.)

Note 3: The optional codes are indicated below .
;1 Designates ISO code.
;B ... Designates EBCDIC code.
;S Designates ASCII code.
;N ... Designates NUL as the end of data code.
;F Designates “%” as the end of data code.

For IBM format files, option A (Supplement) is not allowed.

Example: >CO0 FD1:ABCD,BB1:;B

IBM format ABCD file (EBCDIC code) is converted to OSP format, which is in turn
entered into bubble memory in the file name of ABCD.MIN.
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When the file having the same file name as the output file name of floppy disk input in the copy
operation has already existed in the data floppy disk, the following inquiry message is displayed on the
CRT console line.

file exist overwrite (Y/N)!

[Y] and [WRITE] ....... former file is deleted and new file is generated.
[N] and [WRITE] ....... copy is invalid and former file remains as it is.

All information at the index cylinder section of floppy disk should be of EBCDIC codes, but for the data
section (NC machining program section), select either one of ISO, EBCDIC and ASCII. (Information, if
not specified, is stored in the code specified by the optional parameter.)

This data format should be quite the same as with the paper tape. However, it is impossible to specify
the file name with the symbol “$” at the top of data. Information to the first EOB (LF) is unconditionally

skipped.
Data Section (ISO, EBCDIC, ASCII code)
i
CltL CltL Program | C | L [ %
Yo O program name stid or
R|F A | F ¢ ¢ R | F [ NUL
] o |
Tape start  Subsequent information ~ Machining program section Tape end
including LF should be
significant one.
Fig. 2-4 Configuration of Data Section
Note: When end code designation and data code designation do not coincide with floppy disk
data, no output result is guaranteed.
5-2. Parameter Setting for File Name

Whether an extension is used for the file name or not can be selected by the setting of the parameter.
NC optional parameter (bit) No. 10, bit 6:

0 .... Extension can be used
1 .... Extension can not be used
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5-2-1.
(1)

(2)

@)

When an Extension is Used

The area of 8-digit file name in the file directory is divided into two parts: 6-character main file
name and 2-character extension as follows.

Example:
File name
A B CDEF ABCDEF.
A B CDEF M | ABCDEF.MI
*
W O R K 1 M 1 WORK1.MI
W O R K 8 S U WORKS.SU
Main file name Extension

NC machining program input according to IBM format is converted to OSP format within the
OSP500M-G/OSP5000M-G/OSP5020M, and then it is handled in quite the same manner as with
OSP format file already input.

Therefore, the mentioned file names, when converted to OSP format files, are also to be
converted as follows.

(a) Main file name
This name is suffixed with blank, which is extended to 16 characters.
(b) Extension

IBM format extension blank and OSP format extension MIN are mutually converted when
a file is transferred.

Others are suffixed with blank so that they are of two or three characters.

Extension in Extension in . ;

IBM Format OSP Format Meaning of Extension
Blank MIN Main program (normal program)
SuU SU— Subprogram
SS SS— System subprogram :I Note 1
SD SD— Schedule program

(c) When the main file name area is blank, the file thereof is considered being non-existent.
When the extension is blank, MIN is adopted as default.
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Example:
File Name in IBM Format File Name in OSP Format
ABCDEF.MI _ ABCDEF Mi
WORK1— . M| _ WORK1 Mi
WORKA— .SS 5 WORKA .SS
01234— 5> 01234 .MIN
! S—y———
Main file name Extended to 16 characters
(6 characters) (suffixed with blanks to be 16 characters)
Note 1: The following are the output file names given when no output name is specified dur-

ing the transfer of IBM format floppy disk to OSP format file.

Output file name:

Main file name Same as main file name of input file

Extension Same as the extension of input file
Blank is converted to MIN.

In this transfer operation, output file name including only two character extension, such as ABC.SU,
will be assigned depending on the original file name. This, however, is not recognized as a
subprogram, requiring subprogram name to be specified or the file to be renamed.

Example 1: Designate output file name.

>COPY FD1:ABC. SU, ABC. SUB

If the function key (COPY) is pressed, the display will be “>C0”, which has the
same meaning as “>COPY”

Example 2: Rename the file.

(d)

(f)

>RENAME ABC. SU, ABC. SUB

If the function key (RENAME) is pressed, the display will be “>R”, which has the
same meaning as “>RENAME”

During writing to IBM format, the extension, .MIN becomes blank.
Example:

File Name in OSP Format File Name in IBM Format

01234.MIN —> 01234

An error will take place if it is specified that main file name exceeds 6 characters and the
extension exceeds 2 characters for IBM format floppy disks.

The following are the output file names given when no output file name is specified during writing
to IBM format.

Main file name Same as main file name of input file

Extension This name should be of 2 characters, omitting the third
character of the extension of input file. It can also be
converted to blank according to the setting of a parameter.

MIN is converted to blank.
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Example 1: >COPY WORK1. MIN, FD1:
At this time, the file name in IBM format is WORK1.
>COPY WORKA, SSB, FD1:
At this time, the file name in IBM format is WORKA.SS.
>COPY ABCDEFG. MIN, FD1:

At this time, since main file name exceeds 6 characters, an error occurs;
therefore, the output file name should not be omitted: the file name should be

as follows.
>COPY ABCDEFG. MIN, FD1: ABC

If the function key (COPY) is pressed, the display will be “>CO”, which has the same meaning
as “>COPY.

5-2-2. When an Extension is Not Used

The area of 8-disit file name in the file directory is divided into two parts: 6-character main file name
and 2-character extension as follows. Extension is displayed by space.

File name
A B CDEF ABCDEF.
A B CDEF ABCDEF.
—
W O R K 1 WORK1.
W O R K S WORKS.
Main file name Extension
5-3. Parameter Setting for Number of Files

Number of files which can be stored in a floppy disk varies depending on the usage of the index
cylinder of the floppy disk in IBM format (FD2256D).

NC optional parameter (bit) No. 10, bit 5

Setting =1
Cylinder 0 Side 0: 1 file/physical record 19 files
Side 1: 1 file/physical record 26 files
Total 45 files

Setting =0
Cylinder 0 Side 0: 1 file/physical record 19 files
Side 1: 1 file/physical record 52 files

Total 71 files
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Error List
Error name Message Contents Command
File name 2152 file name | File name and extension exceeding 6 RENAME
error characters and 2 characters, respectively, are COPY
designated. DIR
DEL
PROTECT
No directory 2158 file label | No vacant sector in the directory area COPY
sector area over flow
No data 2154 SAT full | No vacant sector in the data area COPY
vacant sector
Error map 2159 error- Error map information is off specification. COPY
faulty map FREE
information DIR
INIT
DEL
PROTECT
RENAME
Format 2160 volume- | Volume label information is off specification. COPY
attribute faulty | label FREE
information DIR
INIT
DEL
PROTECT
RENAME
No significant | 2524 no file No significant data is found. COPY
data data Data code is misdesignated.
Floppy disk is | 2148 floppy A floppy disk is not set in the floppy disk drive. | COPY
not ready ready Floppy disk is set in the floppy disk drive in the | FREE
reverse direction. DIR
INIT
DEL
PROTECT
RENAME
Unavailable 2105 device Device name other than BB0:, BB1:, FDO:, COPY
device name name FD1:, FD2:, and FD3: has been specified. FREE
is designated DIR
INIT
DEL
PROTECT
RENEME
Designated file | 1255 The file name or its extension does not begin COPY
name is not command with an alphabetical character. DIR
Gomect syntax The number of characters in the main file gIEIE)TECT
name and its extension exceeds 19. RENAME
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Error name Message Contents Command
Wrong 2556 file For copy operation, option function“;A” (file COPY
attribute is attribute merge) has been specified using the IBM-
specified format floppy disk.

Improper 1/O 2508 Improper I/O designation of the main file name COPY
file name Input/output and extension has been made for copy
file name not operation.
same
Faulty floppy 2113 floppy Read/write operation for the floppy disk is COPY
disk disc read/write | impossible FREE
DIR
INIT
DEL
PROTECT
RENAME
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Examples

(1) INIT (Initialize)
=|INIT FDO: «

FDO: IBM format (FD1-123)

initialize OK (Y/N) | Y+«
type (OSP=0, IBM=1) | |«

(2) DIR (Directory)
=DIR FDOQ: «

DIR FDO: #.*
FILENAME

BN.
BF.
SN.
SF.
P1001.
P2001.
p3001.
P4001.

DIR FDO: ;P«

Inn

DIR FDO:; *.#
FILENAME

BN.
BF.
SN.
SF.
P1001.
P2001.
P3001.
P4001.

SEC

0001
0001
0001
0001
0014
0014
0014
0014

SEC

0001
0001
0001
0001
0014
0014
0014
0014

DIR
(IBM format) PAGE 1
BYTE CHARACTER DATE
000100 256 1984.4.1
000100 256 1984.4.1
000100 256 1984.4.1
000100 256 1984.4.1
001400 5120 1984.4.1
001400 5120 1984.4.1
001400 5120 1984.4.1
001400 5120 1984.4.1
DIR
(IBM format) PAGE 1
BYTE CHARACTER DATE
000100 256 1984.4.1
000100 256 1984.4.1
000100 256 1984.4.1
000100 256 1984.4.1
001400 5120 1984.4.1
001400 5120 1984.4.1
001400 5120 1984.4.1
001400 5120 1984.4.1

Plural volume
indicator

Plural volume
sequence No.

\

C1

Protect level

00
00
00
00
00
00
00
01

C1



3294-E P-53

SECTION 2 PROGRAM INPUT/OUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

(3) FREE (Remaining Capacity)

=FREE FDO:«+

FREE FDO:

878/$036E
221256
561 m

FREE FDO: ;C+

nn

FREE FDO:

878/$036E
221256
561 m

876/$036C

220752
560 m

(4) DEL (Delete)

=DEL P1001«

P1001.
DIR FDO: *.*
FILENAME SEC
BN. 0001
BF. 0001
SN. 0001
SF. 0001
P2001. 0014
P3001. 0014
P4001. 0014

FREE
PAGE 1
TOTAL SECTORS AVAILABLE
TOTAL BYTES

TAPE STORE LENGTH

FREE
PAGE 1

TOTAL SECTORS AVAILABLE
TOTAL BYTES
TAPE STORE LENGTH

CONTIGUOUS SECTORS AVAILABLE
CONTIGUOUS BYTES
CONTIGUOUS TAPE STORE LENGTH

DELETE
(IBM format) PAGE 1
BYTE CHARACTER DATE
000100 256 1984.4.1
000100 256 1984.4.1
000100 256 1984.4.1
000100 256 1984.4.1
001400 5120 1984.4.1
001400 5120 1984.4.1

001400 5120 1984.4.1 C1
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(6) PROTECT (Write Protection)
=PROT FDO0:P2001«

P2001 file protect finished
DIR
DIR FDO: #.* (IBM format) PAGE 1
FILENAME SEC BYTE CHARACTER DATE
BN. 0001 000100 256 1984.4.1 00
BF. 0001 000100 256 1984.4.1 00
SN. 0001 000100 256 1984.4.1 00
SF. 0001 000100 256 1984.4.1 00
P2001. 0014 001400 5120 1984.4.1 01
P3001. 0014 001400 5120 1984.4.1 00
P4001. 0014 001400 5120 198441 01 C1
=PROT FDO0:P2001 ;C«
P2001. file protect cancel finished
DIR
DIR FDO: *.* (IBM format) PAGE 1
FILENAME SEC BYTE CHARACTER DATE
BN. 0001 000100 256 1984.41 00
BF. 0001 000100 256 1984.4.1 00
SN. 0001 000100 256 1984.4.1 00
SF. 0001 000100 256 1984.41 00
P2001. 0014 001400 5120 1984.41 01
P3001. 0014 001400 5120 1984.41 00
P4001. 0014 001400 5120 1984.41 01 Ci
(6) RENAME (Name Change)
=RENAME FDO0:P2001, P2002«
DIR
DIR FDO: #.* (IBM format) PAGE 1
FILENAME SEC BYTE CHARACTER DATE
BN. 0001 000100 256 1984.4.1
BF. 0001 000100 256 1984.4.1
SN. 0001 000100 256 1984.4.1
SF. 0001 000100 256 1984.4.1
P2002. 0014 001400 5120 1984.4.1
P3001. 0014 001400 5120 1984.4.1
P4001. 0014 001400 5120 1984.4.1 C1
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(7) COPY (Copy)

(@)

(b)

()

(d)

EDIT
AUX
PIP
F3
COPY
F4

=PIP

>CO

@ Transfer IBM format file A in FDO: to bubble memory.
Input data code EBCDIC
Input data code  ASCII

Input data code 1SO

>CO FD1:A, ;B
>CO FD1:A, ;S
>CO FD1:A, ;l
>CO FD1:A,
>CO FD1:A, ;F

>CO FD1:A, ;N
>CO FD1:A,

(<]
[]
[]
]
(<]

(]
(]

Input data code  Optional parameter setting code

End code %

(Input data code 1SO)

End code NUL

End code Optional parameter setting code

Note: At this time, OSP format file name is A, and the extension is MIN.

@ Transfer file A.MIN in bubble memory file to IBM format floppy disk.

>CO A.MIN, FD1:
>C0O A.MIN, FD1: ;
>CO0O A.MIN, FD1: ;
>C0O AMIN, FD1:

>CO A.MIN, FD1:;

>CO0 A.MIN, FD1: ;
>CO AMIN, FD1:

B

(<]
(<]
[d]
(<]
(]

[d]
[]

Output data code  EBCDIC
Output data code  ASCII
Output data code  ISO

Output data code  Optional parameter setting code

End code %

(Output data code 1SO)

End code NUL

End code Optional parameter setting code

Note: At this time, IBM format file name is A., and the extension is blank.

@ Transfer all files named A. in IBM format to bubble memory.

>CO FD1:A.%, ;B

>CO0O FD1:A.*, ;BFV

[«]

[«l] V option is also available.
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8.  Floppy Disk Format (IBM Format)

Floppy disk layout:

(1) The floppy disk is divided into a cylinder, side and sector as shown in Fig. 2-5 below.

Postamble portion

Index

Preamble portion Side 0 (front)

Sector 2 Sector 01

()

(3)

Sector 02

Cylinder 0 Side 1 (rear)

Cylinder 76

Fig. 2-6 Floppy Disk Layout

The floppy disk is divided into 77 cylinders, i.e. 0 to 76 in sequence from the outside. The single-
sided cylinder has only side 0, and the double-sided cylinder has its track divided into side 0 and
side 1.

Each track is divided into the preamble portion, sector portion and postamble portion with the in-
dex position as a reference.
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Index
v
4 g é
—IGB G1|AM|G2| ID [G3| DATA ’ Iﬂ‘ ID [G3| DATA 7 G4
Single-density FCf§
Double-density C24C24C2HFCyy
_______ 44
A Elclc A 77 lclc
Single-density (FM) M g o 5 R| R M Data 128 or RI|R
= E § alcC|cC FBE{ 256 bytes c|c
FER{ O [T || 8 F8i ¢
\' """ 77
_____ § ¢
AM gle|c AM 77 |clc
, o = S| R | R Data 256 R|R
Dou::le::-:nensny E 3 é i clec FB or bglas clec
(MFM) ApatpaiyFEy| S| | 2| 8 A1 A1 A1 F8 bk
""" I
| 00128byte &
* mark in AM (Address Mark) 01 256 byte CRC is found as
shows that a missing clock 1.96: 26 sectors/track X =2 by generator polynomial
is provided. 1-15: 15 sectorsftrack KO X2 205 % L
(for 2 bytes)
0.... Side0
1 .... Sidet
0~ 76
Fig. 2-6 Track Format
Table 2-3 Gap Format
System Sector/Track G1 G2 G3 G4 G5
Single- | 26 sectors/track |FFy FFH FFH FFy FFH
density | (Figures in 40 bytes 26 bytes 11 bytes 27(42) 247(170)
(FM) EELTtrseses 00 00 00 bytes bytes
B bytes 6 bytes 6 bytes |00
sectors/track.) 6 bytes
Double- | 26 sectors/irack [4Ey 4Ey 4Ey 4Ey 4EH
density 80 bytes 50 bytes 22 bytes 54 bytes 598
(MEM) 00y 00y 00y 00y e
12 bytes 12 bytes 12 bytes 12 bytes
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Index Cylinder

Cylinder address 00, which is different from other cylinders (01 to 786), records information on
attributes the floppy disk has and attributes of file recorded in the floppy disk. Therefore, cylinder 00 is
specifically called “Index Cylinder”. (See Fig. 2-7.)

In the index cylinder, only the first 80 bytes among the data records of 128 bytes are used, and the
remainder should be 00H for single-density and blank (40H) for double-density. (See Note 1.)

The first 80 bytes of index cylinder sector addresses 01 to 04 and 06 all contain blank (40H).
Note 1: Following codes are EBCDIC.

Sector addresses 05, 07 and 08 to 26 store faulty cylinder address information, volume
label information and file directory respectively.

Note 2: For double side, the file directory is also entered into Side 1.

These information is described later.
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(1) For single-sided single-density: 19 file directories (MAX)

Sectors 01 02 03 04 05 06 07 08 09 10 11 12 13 23 24 25 26
128
Track 0 Reserve File directory bytes/
(for 19 files) sector
A \\ H\\\
Faulty address Reserve Volume label
(2) For double-sided single-density: 45 file directories (MAX) (19 + 26)
Sectors 01 02 03 04 05 06 07 08 09 10 11 12 13 23 24 25 26
128
Side 0 Reserve File directory bytes/
(for 19 files) sector
| 7
\ \
Faulty address Reserve Volume label
Cylinder 0
Sectors 01 02 03 04 05 06 07 08 09 10 11 12 13 23 24 25 26
128
Side 1 File directory (for 26 files) bytes/

sector
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(3) For double-sided double-density: When NC optional parameter (bit) No.10, bit 5 is 0, the
maximum file directory is 71 (19 + 52).

Sectors 01 02 03 04 05 06 07 08 09 10 11 12 13 23 24 25 28
N LT T L]
128
Side 0 Reserve File directory bytes/
(for 19 files) sector
A \\ h\\
Faulty address Reserve Volume label
Cylinder 0
Sectors01 02 03 04 05 06 07 08 09 10 11 12 13 23 24 25 26
T T T T TTTTT TN\ T 1]
File directory
(for 52 files)
Side 1 256
““““““““““““““““““““““““““““““““““““““““ bytes/
26x2 sector

Fig. 2-7  Index Cylinder Configuration
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(4) For double-sided double-density: When NC optional parameter (bit) No.10, bit 5 is 1, the
maximum file directory is 45 (19 + 26)

Sectors01 02 03 04 05 06 07 08 09 10 11 12 13 23 24 25 26
1 HEEEREAY R
128
Side 0 Reserve File directory bytes/
(for 19 files) sector
£ 1\ “\\\
Faulty address Reserve Volume label
Cylinder 0
Sectors01 02 03 04 05 06 07 08 09 10 11 12 13 23 24 25 26
I T T
File directory
(for 26 files)
Side 1 256
"""""""""""""""""""""""""""""""""""""""""" bytes/
(Not used) sector

Fig. 2-8  Index Cylinder Configuration
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8-2. Faulty Cylinder Information

NC machining data can be normally stored in cylinders 1 to 74 in EBCDIC code. (Cylinders 75, 76 are

used for replacement of faulty cylinders.)

If a cylinder fails for some causes, the floppy disk can be used by re-initializing it.

At this time, the faulty cylinder thus found is loaded with FFH in the ID field for its clear identification,
and the subsequent cylinders are shifted sequentially for use.

(1) In the Absence of Faulty Cylinders:

Physical cylinder No.

00 01 74 75 76
Data Vacant
00 01 74 75 78

¥ Index

(2) lin the Presence of One Faulty Cylinder:

Logic cylinder No.

00 01 /—lndex 18 19 20 /——Faulty 74 75 76
/] //

//
00 01 17 18 x 19 20 Vacanit —— 73 74

(3) lin the Presence of Two Faulty Cylinders:

00 01 18 19 20 —Fauly — 5 53 54 74 75 76
Data / \
Llndex 17 18 X 19 20 50 61 x 52 53 72 73 74

Fig. 2-9 Usage of Alternative Cylinder
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In this way, up to two faulty cylinders are allowed for use.
This faulty cylinder information is stored in sector address 05 of the index cylinder. (See Fig. 2-10.)
Columns 1 to 5 are “ERMAP” (“ " denote EBCDIC character code).

When column 9 is 00H or FOH, the first faulty cylinder address is entered into columns 7 and 8, and
when column 13 is 00H or FOH, the second faulty cylinder is entered into columns 11 and 12 with
decimal EBCDIC code respectively. When no faulty cylinder is present, these columns become blank
(40H).

In the OSP series, the floppy disk in which column 9 or column 13 is not blank (40H) is considered to
include a faulty cylinder, and when the faulty cylinder address does not fall within 1 to 76, it is judged
as being erroneous. Also, an error takes place if column 1 to 5 identifier is not “ERMAP” (EBCDIC
code).

Volume Label Information

Sector address 07 of the index cylinder contains volume label information which indicates floppy disk
identification No. and attribute. (See Fig. 2-11.)

Column Description
1to 4 “VYOL 17
5to0 10 Floppy disk identification No.

This is not referenced in OSP500M-G/OSP5000M-G/OSP5020M.

11 Secrecy protecting byte

Accessing is possible in a normal method only when the byte is blank (40H).

— This is not referenced in OSP500M-G/OSP5000M-G/OSP5020M. (It is
considered as being 40H.)

79 Recording flag
“ " (40H) ..... Single-sided
20 F2H) s viis s Double-sided single-density
“M” (D4H) ..... Double-sided double-density
76 Record length of cylinders 1 to 76
“ 7 (40H) ..... 128 bytes
"“TUAFIH) o s 256 bytes
77178 Sector access sequence codes

The sectors within the track can be arranged by skipping 0 to 13 sectors

according to the data reading speed.

— This is not referenced in OSP500M-G/OSP5000M-G/OSP5020M. (It is
considered as 0.)

80 Character “W” showing the volume label is entered.

All other column information is not referenced by the OSP500M-G/OSP5000M-G/OSP5020M.
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File Directory

Sector addresses 08 to 26 of index cylinder (also sector 01 to 26 of side 1 for double side) contain the
file directory. (128-byte unit) (See Fig. 2-8 and Fig. 2-12.)

Columns Description

1to4 “HDR1” (“DDR1” during deletion and initialization).

6to 13 8-digit file names (for the file name, refer to 3-1. of this section.).
23 to 27 Logic record lengths of files.

— In the OSP500M-G/OSP5000M-G/OSP5020M, during writing, the length
should always be the maximum byte of one sector.

29 to 33 Show the start address of file called “BOE” (Beginning of Extent).
29
:I Cylinder address
30
31 Head No. Decimal EBCDIC codes
32
j Sector address
33
34 The physical record length within one sector.

“« » (40H) 128 bytes
“1" (F1H) 256 bytes

35 to 39 Show the end of file called “EOE” (End of Extent). (The format is the same as
with BOE.)

— In the OSP500M-G/OSP5000M-G/OSP5020M, during writing, the address just
ahead of EOD described later is entered.

41 The information on file handling. If it is “B”, this file should not exist.
— This is not referenced in the OSP500M-G/OSP5000M-G/OSP5020M.

43 The information on file protection. If it is other than blank (40H), this file is inhibited
from writing (for read only).

45 Shows the case in which the file includes a plurality of floppy disks.

“ " shows that the file is completed in this floppy disk.
“C” shows the file continues on other floppy disks.
“L” shows that the file continued from other floppy disk is completed here.

46 and 47 Show the floppy disk sequence number given when the file includes a plurality of
floppy disks.
73 Records when the file is created by the data entry device. This shows the file in

which “V" keying inspection has been completed.
— This is not referenced in the OSP500M-G/OSP5000M-G/OSP5020M.
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Columns Description
7510 79 Called “EOD” (End of Data), and indicate next record address now already
recorded.
75
] Cylinder address
76
77 Head No.
78
:] Sector address
79
BOE NC machining data is entered EOQOD EQE

between these.

Other column information is not referenced in the OSP500M-G/OSP5000M-G/OSP5020M.
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8-5. Floppy Disk Information Used in OSP Series

Information that the OSP series requires (is concerned with), which is selected from the afore-
mentioned information, is as follows.

Table 2-4 Floppy Disk Information Used in OSP500M-G/OSP5000M-G/OSP5020M

Sector Address Column Contents
05 1-9 “ERMAP”
Faulty cylinder ) .
farmation 7-9 1st faulty cylinder address
11 -13 2nd faulty cylinder address
07 1-4 “VOL1”
Volume label 72 Recording flag
information “« »

single-sided, “2” double-sided single-density,
“M” double-sided double-density

76 Cylinder 1 - 76 record length
“ 7 128 bytes, “1” 256 bytes
80 ilwl'!
08 - 26 1-4 “HDR1” or “DDR1”
Including 01 to =
26 of side 1 for 6-13 8-digit file name
double-side 23 -27 Logic record length of file

29 - 33 File start address (BOE)
Cylinder address, head No., sector address

34 Physical record length within one sector
“ 7128 bytes, “1” 256 bytes

35 -39 Final sector address (EOE) secured

43 Writing protection
“ " writable; otherwise, writing is inhibited.

45 Plural volume indicator “ ", “C”, “L”
46 - 47 Plural volume sequence No.
File directory 75-79 End-of-data address within file (EQD)

Cylinder address, head No., sector address
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Examples

(1) Faulty Cylinder Information

00 C5 D9 D4 Cl D70 40 40 40 402 40 40 40 40® 40 40 40
10 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
20 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
30 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
50 00 00 00O OO OO 00 OO OO OO OO OO OO OO OO0 0O OO
60 00 00 00 00 00 OO 00 OO OD 00 OO 00D OO OO OO OO
70 00 00 00 00 00 OO 00O OO OD OO OO OO 0O OO0 00 OO

@ “ERMAP”

@ 1st faulty cylinder address

® 2nd faulty cylinder address
(2) Volume Label Information

0o E5 D6 D3 Fl@OD6 D2 E4 D4 Cl 40@ 40® 40 40 40 40 40
10 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
20 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
30 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40® 40 40 40 40® 40__40® 40 E6B®
50 00 00C 00 00 OO 00O OO OO 00O OO OO 00 OO OO OO0 OO
60 00 00 00 00 00 OO0 00O 00 OO0 OO 00 OO OO 00O OO0 OO
70 00 00 00 00 00O OO 00 00 OO OO 00 OO OO 00 0O OO

® “voL1” ® Record length
@ “OKUMA” ®  Sector access sequence
® Secrecy @  Volume label mark “W”

@ Recording flag
(3) Directory

00 C8 C4 D9 F1® 40 C2 C6 40 40 40 40 40 40@ 40 40 40
10 40 40 40 40 40 40 40 40 Fl F2 F8® 40 Fl1 FO FO FO
20 FI® 40 F0 F1 FO FO0 F8® 40 40® 40 D7® 40 40®@ 40 40®m 40
30 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40 409D 40 FO F1 FO FO_FI9® 40
50 00 00 00 00 00 0O OO OO OO OO OO0 OO0 OO0 00 OO OO
60 00 00 OO 00 OO0 00 00 00 OO OO 00 OO0 OO0 00 OO0 OO0

70 00 00 00 00 00 00 OO OO OO OD OO 00O OO0 OO0 OO OO

@ “HDR1” @ Data set disregarding mark
® File name Writing protection

® Logic record length ®  Plural volume indicator

@ BOE @  Plural volume sequence No.
® Physical record length within one sector @ Keying inspection mark

® EOE ® EOD
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SECTION 2 PROGRAM INPUT/OUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

8-7. Data Writing Method
(1) Program read and write in the data area should be the same as with the paper tape. In other
words, when the data starts to be read from the beginning of the corresponding track;

- the data is handled as significant information from the next characters of the first EOB (LF).
(Note:  Information up to the first EOB (LF) is skipped.)

- the last of data should be NUL or %. (Select either one.)
(2) The standard code should be I1SO; however, EBCDIC code and ASCII code are also available if

specified.
BOE EOD
; |
E E
0 0]
Any data B Program data B Any data
(LF) (LF)

f

NUL or %
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SECTION 2 PROGRAM INPUT/OUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

Examples of Index Cylinder after Initialization by Each Floppy Disk Drive:
(1) FD1-128 initialization

PSN=@0@p LSN=pp@p
0 40 4D 40 40 4P 40 4P 40 40 4P 4D 4P 40 4O 4D 4D
Sector 1 16 4f 40 40 40 40 4P 4P 4D 4P 4P 4O 4P 4D 4P 4D 40
20 40 40 40 4B 40 4P 4P 4D 4P 4P LD 4D 4P 4D 4P 4P
3d 4D 4D L@ 4D 4P 4P 4D LP 4D 4P 40 4D 4D 4O 40 4P
40 4P 4P 4D 4P 4D 4P 4O 4P 4@ 4P 40 4O 40 40 40 4D
50 po po 6 9o 00 PP 66 PP PP PO B0 g6 9P PP PO PP  27272227277272777
60 06 00 PP 93 00 Pp PP PP 0O PP OO 0P PO PP 0P OP  2222227222727227
78 P8 90 PO 90 @b 0P PO PP 90 90 PP PO PO PP 6P PO 2222227222772727
80 48 4P 4P 4@ 4D 4P 4@ 40 40 LD 4D 4P 4P 40 4D 4D
98 40 4D 4D 49 4D 4P 4P 4O 4P 4O 4D 4D 40 4O 4d 40
Ad 40 4P 4D 40 40 4D 4P 4P 40 40 4O 4O 4D 4O 4P 49
Sector2  B@ 40 40 4P 4D 4D 4P 4P 4D 4P 4O LY 4D 4D 40 4O 4D
(o] 4P 4B 4B 4D 4P 4D 4P 4P 4P 40 4P 40 4D 4D 40 40
pé PO PP 0D 60 00 PP 90 PP PO PP 0D PP 9D OP PO OF 2272727277222222
EG  #p 00 00 09 ©0p p6 6D B8 0D PP 0D PP 0P 06 0B 0D 2277722272722277
FO 00 00 P8 60 60 00 99 09 0P PO PP PP 0P 9D 09 PP 2772222722272222
PSN=0p01 LSN=0p01
po 40 4P 40 4P LD L0 4D 40 4P LY LD 4P 4D 4P 4O 40
Sector3 1P G 4P &P 4D 4P 4D 4P 49 4P 4D 4P 4O 4D 40 4P 49
20 4 4B 4P 4P 40 4O 4P 4O 4D 4D 40 4p 4P 40 40 40
39 4P 4P 4P LD 4D 4D 4D 4P 4D 40 LD LD 40 4D 4O 4P
40 4 40 4P 4P 4D 4D 40 4P 4O 4D 4 4O 4D 40 4O 4O
5S¢ PO PP 0O PP 0P $0 DD PP PP 9P PP 09 0P BF PO 00 2272222222222779
60 pp PO PO 0P 0p 0P 00 PP PP PP 0D BB PO 0O 0O B  222227222779272297
70 P9 PO 0P PO PP 09 PP GO 0 0P 0P PP PG PP 0P PP 2727222272222277
89 4P 4P 4B 40 4D 4D 4P 4P 4D 40 4D 4D 4D 4P 4@ 4P
9¢ 40 4P 4D 40 4P 4@ 4P 4D 4D 4O 4P 4P 4D 40 49 4D
AD 4P 4P 4D 4P 4B 40 4D 4D 40 40 4D 40 4P 4D 4P 4P
Sector4 B 40 4P 4P 4P 40 4P 4P 4B 40 40 40 4O 4B 4O 4D 4P
CH 40 4P 40 4D 4D 40 4P 4 4P 4P 40 4P 4O 4O 4f 40
i) 60 0p 00 PO 0P PO 0P 0D GO 0O 0D 0P PO 0P PP 0P 2722222222222227
Ef po 09 00 0p 00 60 9P PO PP PO 00 PP 0P PO PO PO 22722222227727277
FO P9 00 00 0p pp PG DG PP 0P 00 6P @O 0P PO PP 08 2222222227727277
PSN=0(p2 LSN=0¢p2
it} C5 D9 D4 Cl D7 4P 40 49 40 49 40 4p 4b 40 40 4p  ERMAP
Sector5 1§ 40 40 4P 4P 49 4P 4P 4O 4P 4P 4P 4O 4D 4P 4f 4
20 40 4D 4D 40 4P LD 4D 4D 4P 40 4P 4O 4P 4P 40 40
3¢ 4P 40 40 4O 4D 4O 40 4B 4D 4O 4D 4P 4P 4P 40 40
Faulty 40 4P 4D 4D 4G 4P 4O 4P 4P 4 4O 40 4D 4O 4P 4P 40
Oylinder, 50 0p 00 09 PP pg P 09 PO B0 00 PG 09 PO 00 B9 P9 2727722222222222
informatian, g 00 0 90 00 09 B0 0D PP OP 0D B9 PO VP 99 Pb PP 2222222222222227
70 00 90 0P 00 PO 00 P9 DO PO PO PP PP 0D 90 PP PP  2222722222222272
B0 40 4P 4P 4D 4P 4P 40 40 4D 4P 4P 40 4D 4P 4D 4p
9¢ 40 4P 40 4 40 4 4O 4P 4P 4D 4D 4D 4P 4D 4P 4P
AD 40 40 4D 40 40 4P 40 4P 40 4D 4D 4D 4P 40 4P 49
Sector 6 B 40 40 40 4P 40 40 4 40 4P 4P 4P 40 4P 4P 49 40
CO 4P 4@ 40 40 40 4P 4P 4O 4@ 4P 40 4D 4D 4O 4D 4P
D9 00 0F 00 PO D PO 0P PP PO PP PO PO 9O BU 0P P  2222222222272222
EO 00 96 06 09 op 09 PP PO 9P 00 PO G0 00 YO PP ¢§ 2222222222229272
FO P9 00 99 P9 90 90 99 90 @0 0P 0P PO 0D 00 PP PO 2222727222277779
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PSN=0003 LSN=0003
00 ES D6 D3 F1 D6 D2 E4 D& CL 40 40 40 40 40 40 40  VOLI1OKUMA
Sector7 10 G0 40 40 40 40 40 40 40 40 40 40 40 40 40 4D 4¢
20 40 40 40 40 40 40 40 40 40 40 40 4G 40 40 40 40
30 40 40 40 4D 40 40 40 40 40 4D 4D 40 40 40 40 40
Volume 40 40 40 40 40 40 40 40 40 40 40 40 40 4D 4O 4O E6 W
label 50 Q0 90 00 00 00 00 00 00 00 00 00 09 GO0 00 0@ 09  ?722272722777227
information ¢ 00 0p 00 00 00 00 00 00 00 00 90 00 00 PO 00 QY  2227222272222277
70 00 90 00 00 00 00 00 00 @0 @O 00 00 0@ OG QO @O  ??777?77772722777
80 C4 Ch D9 F1 40O Ch Cl E3 Cl SC SC 49 40 40 40 40  DDRL DATA**
90 4O 40 40 40 40 40 4O 40 FQ F8 FP 40 F7 F4 FP FO @89 7400
AD Fl1 40 F7 F3 FQ F2 F6 40 40 40 40 40 40 40 4¢ 40 1 73926
Sector8 B 4O 4O 40 4D 40 4D 40 4D 40 4O 40 4G 4O 40 4O 4O
co 40 40 40 40 40 40 4D 4O 40 40 F7 F3 FQ F2 F6 40 73026
DO 00 00 00 00 0D 09 0P 0O 00 00 00 00 0P PO 0P @B  27222222272222277
Directory E® 00 00 00 90 00 00 00 00 GO 00 0O 09 00 G PP PO  ?7?777772772722772
FO 00 00 00 00 00 09 04 00 00 0D GO 00 09 0 PP PO ?7227722222222227

PSN=0Q04 LSN=00¢4
00 C4 Ch D9 F1 40 C4 Cl1 E3 Cl 5C S5C 40 40 40 40 40  DDRI DATA** _
Sector@ 10 40 40 40 40 40 4O 40 4O FO FB FQ 40 F7 F4 FQ FO $80 7400
20 F1 40 F7 F3 FO F2 F6 40 40 40 40 40 40 40 40 40 1 73926
30 40 40 49 40 40 4O 40D 4O 40 4O F7 F3 FO F2 F6 40
Directory 40 40 40 40 40 40 40 40 40 4D L0 40 4O 40 40 4D 40 73026
50 00 00 00 00 Q0 00 00 DO 00 00 OO 00 VD 00 QU ¢ 777777727277777227
60 00 00 90 0Q 0@ 00 00 00 00 00 00 00 00 0O VO QO  7?727277777777777
70 00 00 00 00 00 00 00 00 00 00 Q0 PP 00 Q0 QY QO  7?777772222727277
80 C4 C4 D9 F1 40 C4 ClL E3 Cl1 5C 5C 40 40 40 40 40  DDRL DATA**
99 4O 4D 40 40 40 40 40 40 FQ F8 FQ 40 F7 F4 FP F¢ @8p 7400
AQ F1 40 F7 F3 FOD F2 F6 40 40 40 40 &40 40 40 40 40 1 73p26
Sector 10 B 4O 40 40 4D 4D 40 40 40 4O 40 4D 40 4D 40 40 &0
co G 40 40 4D 40 4O 40 40 4O 4Q F7 F3 FO F2 F6 40 73026
D@ 00 00 00 00 00 00 00 00 00 GO0 00 G0 0@ 00 Q00 0@  ?7?772722777722727
Directory ~ E@ 00 00 00 90 00 00 00 00 OO0 0D 0O 00 00 0@ OO G0  ?2722772272277777
FG 00 00 PP 00 00 00 96 00 0D 0D 00 00 00 ¢O 00 0O 772?727722727277

PSN=0005 LSN=0005
00 C4 C4 D9 F1 40 C4& C1 E3 Cl1 5C 5C 40 4@ 4¢ 40 40  DDRL DATA*=

Sector 11 10 40 40 40 40 40 4D 40 4O FO F3 FO 40 F7 F4 FQ KO g8g 7460
20 F1 40 F7 F3 FQ F2 F6 40 40 40 40 40 40 40 40 40 1 73926
30 40 40 40 40 4D 40 40 40 40 40 40 40 4D 4Q 40 40

Directory 40 LO 40 40 40 40 40 4O 40 4O 40D F7 F3 FO F2 Fb6 40 73026

50 00 90 00 00 00 00 00 0O GO 00 00 00 0@ 0¥ O 0P  ?7227227722772777
60 00 0P 00 00 00 00 00 00 0P 0O 00 QO QO 0¢ G GO ?7227727277722777
70 PO 00 00 00 0P 00 Q0 00 00 OO G0 QY Q¥ OC¢ QY B¢  7777777777777777
80 C4 C4 D9 Fl 4G C4 Cl E3 Cl1 5C 5C fn(& 40 40 40 H1 DDRD DATA®=

99 40 40 40 40 40 40 40 4O FQ F8 FQ 40 F7 F4& FO FO @gsg 7409
AD F1 40 F7 F3 FD F2 Fb 40 40 40 40 40 &40 40 40 40 1 73026

Sector 12 BO® 4O 40 4O LB 40 4O LD 4O 4O 4O 40D 40 4P 4O 40 4O
cg 40 40 4D 40 4D 40 4D 4D LD LD F7 F3 FO F2 F6 40 73026

D@ 00 00 00 VO 00 00 VO 00 OGO 00 G0 QY CY PO VY PY 7222 22722272277
Directory  Ef 00 00 0D Q0 Q0 00 00 OO0 QY G0 OO 0@ VO 00 WO Qo ?77722772772777077
Fi 00 00 00 Q0 00 00 00 00 GO QP G0 QO VO PO VY G 72727727277777777
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PSN=0006 LSN=0006
00 C4 C4 DI F1 40 C4 ClL E3 CL 5C 5C 40 40 4P 40 40 DDRI DATA**
Sector 13 10 40 40 40 40 4D 40 40 40 FO F8 FP 4@ F7 F4 FQ FP P80 7400
20 F1 40 F7 F3 FQ F2 F6 40 40 40 40 40 4D 40 40 40 1 73026
30 40 40 40 40 40 40 40 40 40 4D 4O 40 4P 40 40 4¢
Directory 40 40 40 40 40 40 40 40 40 40 4Q F7 F3 FQ F2 F6 40 73026
50 00 00 PG 00 000 00 00 00 00 00 00 0P 00 00 PP @9 2222722227222722
60 00 0O 00 00 00 00 90 00 00 00 0P @Q 00 90 00 00 WPV IVN2027
70 00 09 00 00 00 00 00 00 00 PO PO GO 0O 00 O 0P 2222722227222722
80 C4 C4 DI FL 4B C4 ClL E3 Cl SC SC 40 4P 4D 40 40 DDRL DATAF*
90 4D 40 40 40 40 40 4O 40 FO F8 FQ 40 F7 F4 FO F@ P80 7400
AD FL 40 F7 F3 FQ F2 F6 40 40 40 40 4P 40 40 40 49 1 73926
Sector 14 BO 40 40 40 40 4D 4D 40 40 40 40 4D 4P 4D 4P 40 4D
co 40 40 4D 4D 4D 40 40 4O 4O 40 F7 F3 FO F2 F6 40 73026
DO 00 00 00 00 00 00 G0 00 00 00 00 0P 0P 0P @O 6P 2222222222222297
Directory  ED 00 00 00 00 0P 00 00 GO 00 G0 0D 0P 06 0P 0F G 2222727277222272
FO 00 00 00 00 00 00 60 00 00 00 G0 0P @GP 0F @9 OF 2272222222222279
Sector 15 (Same as above)
Directory

Sector 16 to 24

(Same as above)

Directory
PSN=0@0C LSN=@@@dC
20 C4 C4 DI FL 40 C&4 CL E3 CL S5C SC 40 40 40 40 49 DDR1 DATA**
Sector25 14 40 40 40 4O 40 40 40 40 FQ F3 FO 40 F7 F4 FO FQ P80 7400
20 F1 40 F7 F3 FQ F2 F6 40 40 40 40 40 40 40 40 40 1 73026
30 40 40 40 4D 40 40 40 49 LY 40 4O 4D 4O 40 40 4D
Directory 40 40 40 40 4D 40 40 40 4O 40 40 F7 F3 FO F? F6 40 73026
50 00 00 00 09 @0 00 0P 00 00 00 00 0O 00 OO 00 0p  ?2727272277727222272
60 @0 00 90 PO Q0 00 00 00 00 00 00 00 00 00 00 00 22227772222772279
70 00 09 00 90 @0 00 00 00 $0 00 0P 00 @0 00 GO 00  2722727222272777
80 C4 C4 D9 F1 40 C4 ClL E3 Cl SC SC 40 40 40 40 40 DDRI DATA**
99 40 40 4D 4D 40 40 4O 40 FOQ FB FQ 4O F7 F& FQ FQ 08D 7400
AQ FL 49 F7 F3 FO F2 F6 40 40 40 4D 40 40 40 40 40 1 73026
Sector 26 BO 40 40 40 4D 40 40 40 40 40D 40 40 4D 40 40 40 40
co 40 40 40 40 40 40 40 4O 4D 4O F7 F3 FQ F2 F6 40 73026
Do 00 00 90 0D 00 06 00 00 00 00 00 PO 00 00 00 0O 772722772272272722
Directory E@ 00 0 0P 90 00 00 00 09 QO PO 00 OO 00 00 00 9  2277727272772722
FO 00 D0 08 06 00 00 00 00 00 60 0P 00 00 00 06 00 2722222227227279
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(2) FD2-256 initialization

PSN=0000 LSN=0000
00 LO L0 40 4D L0 40 LG 40 40 40 LD 40 40 40 40 40
Sector1 10 40 40 40 40 40 40 4D 40 40 4D 4G 40 40 40 LQ 40
20 LO 4O GO 4D 40 40 4O 4O 40 40 40 4O L0 40 40 40
30 40 40 40 40 40 40 40 4O 40 40 4O 40 4O 40 4P 40
40 4O 4D 40 4¢ 40 40 40 40 4D 40 40 4O LD 4D 4D 4D
50 00 00 00 90 0@ 00 G0 09 00 00 0@ 00 ¢P PO 00 PO 7777777222277777
60 00 00 U0 DY 00 GO 00 09 00 00 0¢ 00 (@ 0O Qp 09  ?777777227772272
70 00 00 G0 G0 00 0O 0P 9P 0Q 00 0P 00 0@ 00 @9 0@  ??777772272777777
80 L) 40 &0 LD 40 L) 40 40 4G 4D 40 4P 4D 4D 40 4O
90 L0 L0 4O LD 4P 4P 4O 40 4D 40 4D 4B 4 4D 4O 40
AD A 40 4 4p 40 LD 4D 4D 4D 40 40 LB 4D 40 4O 40
Sector2  BO 4O 4O GO LGP LD 4O 4D 4O 40 4D 4O 4D 4D 40 4D 40
co 40 G 40 40 4D 4D 40 40 4D 4D 4D 4P 4P 40 4P 40
DO 00 90 00 P9 04 00 VO Q0 0O 00 00 PO 0D 0P 0P PO ??77222777222277
EQ 0¢ 00 06 ¢ YO G 00 P 0P 00 09 Op 90 0@ 0p 00  2?77722272227772
FO 00 00 Y8 PP $b VO Pd ¥ PP 0D PO 0P 00 9O @ 90  2722772722222227

PSN=0001 LSN=0001
00 40 40 40 40 40 4O 40 40 40 40 40 40 4O 4O 40 49
Sector3 10 40 40 40 40 40 40 40 40 4D 40 40 4O 4Q 40 4O 40
20 40 40 40 40 4D 40 40 4O 4D 4O 40 4O 40 40 40 40
30 40 40 4D 40 40 40 40 40 40 40 40 40 4D 40 40 40
40 40 40 40 4D 4D 4D 40 4D 4D 40 4D 4O 40 4O 40 40
50 00 00 00 OO 00 00 0D 00 00 09 00 00 00 0P 0O 00 FTITBTITAI22T2
60 00 00 00 00 00 Q0 00 0P Q0 @O 0O 0O 00 PO 00 PO  ??7?777722722?77777
70 00 PO 00 PO 0P 0P 00 00 GO 00 00 00 00 00 0Q PP  22772277227277277
80 40 40 L0 4D 40 40 40 40 4O 40 40 40 4O 40 40 40
90 G0 40 4D 40 40 40 4D 40 4D 40 4D 40 4O 4D 4D 4D
AD 40 40 40 4D 4D L0 40 40 40 4D 40 4O 40 4O 4O 4O
Sector4  BO 40 40 40 40 40 40 4D 4D 40 4D 40 4O 4D 4O 4D 40
co 40 40 40 40 40 4D 40 4D 4O 4D 4O 40 4O 40 4D 4O
DO Pp 09 00 0O 0P PO OO 0P 0O 00 00 OO 00 0P 00 PP 22722272222777277
EQ 00 00 00 00 00 0D 00 00 @O0 09 00 00 00 00 0@ 00  77?7272772777727
FO 0p 00 09 0O 00 0D G0 9O GO 00 00 00 0P 00 9P Gp  22727272222722727

PSN=00p2 LSN=00D2
00 CS5S D9 D4 CL D7 40 40 40 40 40 40 40 40 40 40 4¢  ERMAP
Sector5 10 40 4D 4D 4D 40 40 4O 4D 40 40 4O 40 LD 40 4O 4
20 GO 4D 40 4O 40 40 4O 4O 4O 40 40 4D 40 4O 4O 4O
30 4O 40 40 40 40 40 4D 4D 40 40 4D 4@ 40 40 4D 4O
Faulty 40 4O 4O 4O LD 4D 4O 4D LD 40 40 40 40 4D 4D 4O 40
Fﬂ”ﬁe', 50 00 00 90 DO 0O G0 00 PH 0D 0O 00 @O 00 0O QO Pp  ?72272727777727777
INOrmation 6o 90 g9 00 00 00 00 0P 09 0P 00 00 0P OO 6P 0O PP  2727222227222772
70 00 00 00 00 00 00 00 00 0P PO 00 00 0D 09 ¢O QO  77777772277722777
80 40 40 &0 40 40D 40 40 4D 40 4O 40 4O 4LO 40 40 4O
90 4D 40 LD 4D 4D 40 4D 4D 4D 4D 4O 4O 4D 4O 4O 4P
AD GO 40 40 4D 4D 40 4OD4D 4O 40 40 4D 4D 4O 4D 4D
Sector 6  BO G0 40 40 4D 40 40 4D 4D 4D 4O 40 4O 40 4O 40 40
co 4O 40 4D 4D 40 40 40 40 40 40 40 4O 40 40 4D 4O
Do 00 00 00 00 ¢0 00 00 0P 0P @9 00 00 00 G0 09 PO  ?7?777272277772777
EQ 00 00 00 00 0O Q0 0D 06 0P 00 0P 0O 00 90 QO @  ?727?7722772277772777
FO 00 00 00 06 00 00 00 90 00 00 09 00 09 0F 0P 08  2222222222222222
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PSN=p003 LSN=¢0H3
00 E5 D6 D3 F1 D6 D2'E4 D4 Cl 40 4 40 4P 49 46 40  VOLLOKUMA
Sector7 10 40 40 4D 4D 40 40 40 4D 40 4P 40 40 40 4O 4D 40
29 40 49 4D 40 40 4O 4D 4D 4D 40 4D 4D 4P 40 4D 4P
30 40 40 40 4D 40 4D 40O 4D 4D 4P 40 4D 4P 40 4O 49
Volume 40 40 4D 40 4D 4O 4D 4D F2 40 4D 40 4P 4D 4D 40 EG 2 W
sl S0 0p 0P 00 09 00 PO 00 90 O 09 99 O 0P 60 06 V0 22772227722222727
nformation  6p 9o pp PP 60 0B PO 00 09 PO PO 6P 6P PO VO 06 B8  2222272272777722
70 pp 00 0P 00 00 po 00 00 pd 0P 90 0P 0P 00 00 0 22722727777277772
80 C4 C4 D9 F1 40 C4 CL E3 Cl1 S5C 5C 40 4P 40 49 49 DDRL DATA**
9¢ 40 40 40 40 4D 40 40 46 FO F8 FO 40 F7 F4 FP FO 080 7400
AQ F1 40 F7 F3 F1 F2 F6 40 4P 4D 4P 40 4P 40 40 46 1 73126
Sector8 B0 40 40 40 40 40 40 4P 4D 4P 4D 4D 40 4D 40 4P 40
co 4b 49 40 40 40 40 40 40 40 49 F7 F3 FL F2 F6 40 73126
DY 00 09 90 00 00 PP 00 00 VO PO PP 09 VO 0D B0 P  22222222272272227
Oirectory  EQ 99 00 00 00 ¢0 6D 0p 0p 0D 09 ¥9 PP 00 00 00 6 2222222222222222
FO 00 00 00 0p 00 PO 06 90 0 PP 9P PP 9O 09 0 PO  22772222722227727

PSN=0004 LSN=0004
po C4 C4 D9 F1 4Q C4 C1 E3 Cl 5C SC 40 40 40 40 40 DDR1 DATA**
Sector 9 10 40 40 40 40 40 40 40 49 FP FS FY 4O F7 F4 FO FQ 080 7400
20 F1 4 F7 F3 Fl F2 F6 40 4P 40 40 40 4@ 40 40 40 1 73126
30 40 40 40 40 4O 40 4O 4D 4P 40 4D 40 40 40 4P 40
Directory 4§ 40 40 4P 40 40 4D 49 4P 40 40 F7 F3 Fl F2 F6 49 73126
50 90 Op 00 00 0P PO 6D 99 0@ G0 PO 00 60 Op PO PP  72777222227272272
60 00 00 00 09 00 PO 00 P9 06 0 0O G PO 00 00 PO  22272222222777777
76 99 00 09 0 00 PO 00 P 0F 90 00 69 00 00 0 VD  22222222222777772
80 C4 C4 D9 F1 40 C4 CL EI C1 5C 5C 40 4P 49 40 40 DDR1 DATA**
99 4p 40 40 40 40 40 40 40 FP F8 FO 4P F7 F4 FO FO p8G 7400
AD Fl1 40 F7 F3 Fl F2 F6 40 40 40 49 40 40 40 40 40 1 73126
Sector 10 BY 40 40 40 40 40 40 40 40 4O 40 40 40 40 4P 40 40
cd 40 40 4D 49 40 40 40 40 49 4@ F7 F3 Fl F2 F6 40 73126
DY 90 00 PP 00 00 00 00 00 00 0O 0P PO 9P PO GP 96 2772272227727 22
Directory  EQ 00 00 09 00 00 00 0P PO 00 09 0O 09 oOF 00 90 G0  777277727272277272
Fo 00 p0 00 ¢p 00 0@ 00 OP O PO 9O PP PP GO 0O PO 27222222227222772

PSN=0005 LSN=000S
[]4} C4 C4 D9 F1 4B C4 Cl E3 Cl 5C S5C 4B 4P 40 40 -ﬁﬁ DDR1 DATA**

Sector 11 1@ 40 40 4P 49 4P 4P 4P 4P FP F8 FP 49 F7 Fb FP FO P89 7409
20 F1 46 F7 F3 Fl F2 F6 4@ 4P 4P 40 49 4@ 40 49 4P 1 73126
30 40 40 4P 4D 4D 4P 40 4P 4O 4D 40 4O 4P 4P 4D 40

Directory 40 40 40 4P 40 40 40 4P 4O 4P 4P F7 F3 Fl F2 F6 4§ 73126
50 0D 00 90 99 0p Op PP PP PP PP PO PG PP PO BB 0P 22722727722772727
60 po 00 9P PF 0P PP 60 08 P9 PO P BF O PO OF PP  7777222222227272
79 G0 90 PO PG PO 00 P9 PP 0D PP PP PO 00 PO OP B  2227272722277777
80 C4 C4 D9 F1 4P C4 CL E3 Cl 5C SC 4D 4P 40 4P 4§ DDR1 DATA**
9 40 40 4D 4D 40 4P 4P LY FD F8 FO 40 F7 F4 F@ FO p8n 7400
AD F1 490 F7 F3 Fl F2 F6 4@ 40 40 4@ 40 40 4p 40 49 1 73126

Sector 12 BO 4P 4 4D 4P 4P 40 4 4P 4P 4D 40 4P 4D 4D 4P 4P

co 4 4P 40 4P 4P 40 4@ 4O 4D 4B FT F3 FL F2 F6 49 73126

D9 00 pp 09 09 00 0 0 PP 69 PO PP 00 00 PO PO PP 7222772777777277

EQ 00 90 69 P9 PO 0D 9O HO PO 0P 09 PP 0D O B0 BP 2772722722222772

Fp P9 pd P 08 9o 0P 00 g0 PO PP O 9P VP PO PP PH  2272222722777277

Directory



3294-E P-77
SECTION 2 PROGRAM INPUT/OUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

PSN=000 LSN=000
00 Cch C4 D9 F1 40 C4 ClL E3 Cl SC 5C 40 40 4D 40 40  DDR1 DATA**
Sector 13 10 40 40 40 4O 40 40 40 40 FQ F8 FO 40 F7 F4 FQ FO P8G 7449

20 Fl 40 F7 F3 Fl F2 F6 40 40 40 40 40 40 40 49 40 1 73120
30 40 40 G 40 4O 4D LD 40 40 40 40 40 40 4O &0 4D

Directory 4@ 40 40 40 40 40 40 40 40 4O 4@ F7 F3 Fl F2 F6 40 73126
50 00 00 00 00 00 00 0P 09 0O 00 00 09 09 09 0O 0P  7?777222222272277
60 00 00 90 00 PO 00 00 00 00 00 00 00 00 09 00
70 60 00 00 00 00 PO 0P 00 00 00 00 09 00 00 QY
80 C4 C4 D9 FL 4D C4 CL E3 CL 5C SC 40 4Q &40 40 40  DDRI DATA**
90 4P 40 40 40 40 40 40 4O FO FB FO 49 F7 F4 FO FO 080 7400
AQ F1 40 F7 F3 Fl F2 F6 &40 40 40 40 40 40 4D 40 49 1 73126

Sector 14 B@ 40 4D 40 4D 4O 40 4D 40 4O 40 4D 40 40 40 49 46
co 4O LD 4D 4D 4O 4D 4O LG 4D 4D F7 F3  FL F2 F6 4 73126
D@ 00 00 0¢ QY 00 00 0D 0O 0O 0O 0O 00 0D 00 09 0P 4999997979772 7229

Directory E@ 06 09 00 0O 00 0P 00 00 0 00 09 09 0P 00 0p ¢ 2222222722222777
Fp 00 09 DO 00 Do OO 0 00 ¢ 00 00 69 @GP 0D G Yo 2727772272722277

Sector 15 {Same as above)

Directory

Sector 16 to 24

Directory (Same as above)
PSN=000 LSN=000
00 C4 C4 D9 F1 40 C4 C1 E3 Cl1 5C 5C 40 40 40 49 40  DDR1 DATA**
Sector25 10 L 4O 4O 4O 40 40 40 40 FG F8 FO 4O F7 F4 FP FO 08O 7400

20 Fl1 40 F7 F3 Fl F2 F6 40 40 40 40 40 40 &40 49 4@ 1 73126
30 4O 40 40 40 40 40 4O 40 4D 4O 40 4O LD 4D 4O 4D
Directory 49 40 40 40 40 4D 40 40 40 40 4O F7 F3 Fl F2 Fé6 40 73126
50 00 00 00 00 00 00 0P 00 00 0O 00 0O 0O PO 0O OO0  7?772777777727777
6P 00 00 00 00 0O 0D QO G0 ODp 0D 00 00 GO PO 00 PO  277772272272277777
70 00 00 00 0O 0D 00 0O 00 PP OO PP 00 0O 0D 0P PO 2777727777777777
80 Ch C& D9 F1 40 C4 CL E3 Cl SC SC 40 40 40 40 40  DDR1 DATA**
90 40 40 40 4) 4D 4O 4D 4O FO F8 FP 40 F7 F4& FQ FQ p8Y 7400
AD F1 40 F7 F3 Fl F2 F6 40 40 40 40 40 4 40 40 40 1 73126
Sector 26 B0 G0 40 40 40 L0 4D 4D 40 4D 4O 40 40 4D 4O 40 4O
cp 4O 4D 40 4D 40 LD 4D 4O 4O 40 F7 F3 Fl F2 F6 40 73126
DO o0 00 00 00 00 00 G0 ¢p O0 00 00 00 0P GO PO PO 2?772772777227777
Directory ED 00 00 00 0O 0O 00 09 OF 00 0P 90 00 0D GO PP 0O  ?227222277277727
Fo 00 00 00 9O 00 00 0D 0C 0P 0D 00 PO 0D PO 0P PO 72222722272227277




3294-E P-78
SECTION 2 PROGRAM INPUT/QUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

PSN=0004 LSN=0004
Head 1 09 C4 C4 DY F1 40 C& ClL E3 CL 5C SC 40 40 40 40 49  DDRI DATA**

Sector 1 19 40 640 60 40 4@ 4D 40 4G FQ FB FO 4§ F7 F4 FQ FO #80 7400
20 F1 40 F7 F3 F1 F2 F6 40 40 40 40 40 40 40 40 40 1 73126
39 40 49 40 40 40 4P L0 40 40 40 40 40 4D 4P 4O 40
Directory 40 40 40 49 40 4P 40 40 4O 40 4O F7 F3 FLl F2 F6 49 73126
5¢ 00 00 00 g0 PO 00 0P 00 PO 0D 00 @GP 00 PP 06 VO  77727277777277777
60 00 00 00 00 0P 00 06 00 00 PO 00 00 ¢P 0P OPp PP  2?22772227777777
70 00 00 00 00 PO 0O 00 00 00 00 00 QO GO 0P 0Y PO  ?727777772772217777
80 C4 C4& D9 F1 40 C4 C1 E3 CL 5C 5C 49 40 40 40 40  DDRI DATA**
90 40 40 40 40 40 40 40 &G FO F8 FQ 40 F7 F& FO FP P8P 7400
Head 2 Ad F1 40 F7 F3 Fl F2 F6 40 4D 4D 49 4¢ 40 49 49 49 1 73126
Sector 2 BO 40 40 40 40 4D 4 L0 40 4D 4O 40 4O 4D 4O L0 40
co 40 40 40 4G 40 4D 40 40 4O 4P F7 FI  F1 F2 F6 4 73126
o1} 00 00 00 00 0b 00 6@ 00 VP 00 00 OO 0D OO OO 0P 7777727277772227
Directory  EO 00 po 00 0p 00 G0 0O 0 OO 0P GO 00 OP 00 VO 0O  ?7277772277277727
Fo 00 00 00 00 00 00 00 00 OO 00 0D OO 0P PO OO QP  77777772727727777

Head 1 (Same as above)

Sector3

Directory

Head 1 {Same as above)
Sector 4 to 24

Directory

PSN=0005 LSN=00@5
Head 1 0g C4 C4 D9 F1 40 C4 Cl1 E3 Cl1 S5C SC 4@ &4 4 49 46  DDR1 DATA#*
Sector 25 10 40 40 40 40 40 40 40 40 FO F8 FP 4O F7 F& FO FO P80 7400

20 FL 40 F7 F3 F1 F2 Fo 49 40 40 4P 40 40 40 40 40 1 73126
3@ 40 40 40 40 40 40 4P 40 4D 4D 4P 40 4D 4O 4O 40

Directory 40 4p 40 4P 40 4P 4D 40 4O 40 4O FT7 F3  FL F2 F6 40 73126
50 po 00 00 00 00 0D 0O 00 0D hp PP 0P 00 PP 0P B0  2727722222272272
60 00 0p 00 00 00 0p 00 0P 0D 0O PO DP PP VO OO O 27272277222772277
70 00 00 00 90 0P 00 NP DO B0 0D PP PO DO PO 0 0D  2272227772777272
80 C4 C4 DI FL 40 C&4 ClL E3 Cl SC SC 40 40 40 40 40 DDR1 DATA**

90 40 40 40 40 40 40 40 40 FO F3 FO 40 F7 F4 FD FO 080 7400
Head 1 AD F1 40 F7 F3 F1 F2 F6 40 40 49 40 40 40 40 40 49 1 73126
Sector 26 B 40 40 40 40 40 40 L0 40 40 40 40 40 4D 40 40O 40

co 40 40 40 40 49 40 40 4D 4P 40 F7 F3 F1 F2 F6 40 73126

D¢ 00 00 00 90 00 00 09 00 GO 0P PO OO PO 0O OO G0 2277222222729772
Directory  EO 00 00 00 00 0P 00 60 D0 PO PO PO OO 0O 0O PO Op 2727722222222272
Fp P38 00 90 00 0D 0O 00 06 @GP OO PP P VD 0O PO YO  2722222272722297



3294-E P-79

SECTION 2 PROGRAM INPUT/QUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

(3) FD2-256D initialization

PSN=0(000 LSN=0007
00 40 LD 4O 40 40 L0 40 L0 L0 40 4O 40 40 4D 4D 4D
Sector1 10 40 40 40 4P 40 40 40 4O 4D 40 4P 4@ 4D 4O 4P 40
20 L0 4P 40 40 4D 4D 4O 40 4B 40 4P L@ 40 4@ 49 4O
30 40 40 40 4D 40 40 4P LB 4P 40 4P 40 4O 40 40 4D
40 L0 4O 40 40 4D LD 4D 4P LD 4D 4@ 40 LD LD 4D 4D
50 40 40 40 40 40 40 4D 40 4P 40 4@ 4O 4O 40 40 4D
60 LD LD L0 40 4D LB 4O L@ 4B 40 L 4O 40 4O 40 4D
79 G0 4P L0 40 40 40 4O LD 4D 40 4P 4@ 40 LB 4D 4D
8@ LO 40 40 4P 40 4O 40 4O 4B 40 4@ 40 4P 40 4D 4D
90 40 40 40 40 40 4D 40 4O 4D 4@ 4@ 40 40 4D 40 4P
AQ L0 L0 40 40 40 4B 40 4O LD 40 L0 LD 4P 4D 4P 4D
Sector2  B@ LD LD 40 4O 4D L0 40 40 4O 4D L@ 4D 4@ 4D 4P 4P
ca 40 4D 40 40 4D 4D 4D 40 4@ 4D 4O 40 4D 40 4@ 4D
D@ 4O 4P 4O 4O 40 408 4O LB 4D 4P 4@ 4@ 40 4D 4P 40
E@ LD 4D LD 40 4P 4O LO 4O 4P 40 4P 4O 40 40 4P 4D
3] 4 40 40 40 4P 4@ 48 4@ 40 40 4B 4O 4D 4D 4P 4D
PSN=0001 LSN=0001
00 LO 4O 40 40 40 40 L0 4D LD 4O 40 40 40 40 40 40
Sector3 10 L 40 40 40 4B 40 40 40 4O 4D 40 40 LD 40 4D 40
20 4B L0 4O 4O 4D LD 4@ LD 40 40 4O 40 40 49 4P 4O
30 40 4O L@ 4O 4D 4D LG 4O LD 40 40 40 4D 40 4@ 4C
40 4D L0 LG 40 40 40 40 LD LD 40 LD 40 4D 4P 4D 4O
50 LD 40 L@ 40 4D 4D 4D 4D LU 40 LD 40 40 4O 40 40
60 40 4O 4P 4B 40 4O 4D LD 4D 4D 4O LY 4D 4P 4P 40
70 LD 40 40 40 4D 4D 40 LD 4D 4D 4O 40 LD 4D 40 4P
80 LD L0 LD 40 4D LD 40 LD 40 40 4D 40 40 4D 40 4D
99 4P LB LG 40 40 L0 40 LD 40 4D LD 4O 40 4D 4P 4O
AP 4O GO 4D LD LD 40 40 40 4P LD LD 4D 40 4D 4O 40
Sector4  B@ 40 40 4D 4O 4O 4P 40 40 4P 40 4D 4D 40D 4P 40 40
co 4O 40 LD 4B 4P 40 4O 4D 4O 4O L0 4D LD 4P 4O 4O
Do LD 4P 4P 40 LD LB 40 4D 4D 4D 4O 4O 4P 40 40 40
E@ 40 40 4P 40 4D 4D 40 40 40 L0 40 4D 40 4P 40 40
FQ 40 40 LD 4P 4B LD 40 4B LE 4P 4P 40 4P 4B LB 40
PSN=0002 LSN=p@@2
o] D5 D9 D& Cl1 D7 4@ 4B 40 4D 4@ 40D 40 40 49 40 4@  ERMAP
Sector5 1§ 40 40 40 4D 4D 4D 40 4O 40 4P 40 4D 40 40 40 4F
29 4O 4O LD 40 4D 40 L 4D LB 40 LG LD LD 4P LD 4P
30 40 4F 40 40 40 4D 40 4P 4D 4P 4P 40 4P 4P 4@ 48
Faﬁﬁ; 40 GO 40 40 40 40 40 40 LY 40 LO 4P 4G 40 40 4@ 4P
e on 50 40 4D 4D 40 4D 40 40 4D 40 4P 4P 4B 4P 4D 4B 4O
60 LD LB 4O 4O 40 L0 4D LD 4B LY 4P L0 LY 4P 4P 4@
70 4O LD 4O 4O 4B 40 LD 4O 4P 4P 40 LD 4B 49 4P 4P
80 LY 40 40 40 LD 4O 4D LD 40 LD 40 LD 4P 4P LD 4P
90 40 40 4P 4O 4D 40 4B 4P 4B 4P 40 40 4y LD 4P LY
AD LO 4D LD 40 LD 40D 4D L 40 40 4@ 4P LD LU 4P 4P
Sector 6 BO L LY LO 4P 40 40 40 LG 4O LD 4P 4P LD 40 L@ 4P
co 49 4B 40 40 40 4D 4P 4@ 4D 4D 4P 4O 4B 4P LD 4P
D@ 4 4P 4B 40 LD 4D LD 4@ 4P 4P 4P LY 4@ LD 4D L@
EY 4P LD 4D LY LD 4O 4O 4O LD 4O 4@ LB 4P 4O 4@ LD
Fi AP 4B 4B 4O 4B 40D 4Y 4D 4D 4O 4B 40 48 LY 4P LY



3294-E P-80
SECTION 2 PROGRAM INPUT/QUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

PSN=00063 LSN=@d83
0p E5 D6 D3 F1 D6 D2 E4 D4 Cl1 40 40 4@ 40 4P 40 40  VOL1OKUMA

Sector7 19 4O 48 40 4P LD 4D 4D 4D 4D 40 4D 4D 40 40 LB 40
20 40 40 40 40 LD L0 40 L0 4D 4O LD 4O 4O 4D 4D 40
30 40 40 40 40 4D 4P 4D 4D 4P 40 40 4D 4D LD 40 4D
Volume 40 4O 40 4P 4@ 40D 40 40 D& 4P 4O 4O F1 40 40 4P E6 M 1 W
label 50 Lo 40 40 40 40 40 40 4O 40 40 4O 40 4D 4D 4O 4O
information  ¢q 40 46 40 40 40 4P 4P 40 LD 4P LD 4P 4O 4D 40 40
70 40 40 40 40 40 40 4D 4O 4P 40 4 40 L0 4P 4P 4D
80 C4 C4 D9 F1 4P C4 CL E3 Cl 5C S5C 4@ 40 49 4P 4@ DDR1 DATA**
90 4 40 40 40 4D 4D L0 L@ F2 F5 F6 40 F7 FS F@ FO 256 7500
AD F1 F1 F7 F4 F1 F2 F6 4@ 4P 40 49 CB 4P 40 40 49 1174126 H
Sector8 B0 4O 40 4O 40 40 40 40 40 40 4P 4P 40 46 4O 40 40
co 40 40 40 48 49 40 40 40 4@ 40 F7 F4 F1 F2 F6 40 74126
DO 40 40 40 40 40 40 L0 40 40 40 4O 4O 4O 4D 40 40
Directory  ED 40 40 40 40 40 4D 40 40 40 4O 40 40 4D 40 40 40
FP 40 40 40 L@ 4D 40 L0 4@ 40 4D 4G 4O 4D L0 40 40

PSN=0004 LSN=@@@4
@0 C4 C4 D9 F1 4P C4 Cl EJ Cl 5C 5C 49 40 4@ 40 40  DDR1 DATA**

Sector 9 10 4O 4B 4P 4B 4@ 4O 4@ 40 F2 F5 F6 40 F7 FS FO FP 256 7500
20 F1 F1 F7 F& F1 F2 F6 49 40 49 40 C8 40 40 40 40 1174126 H
30 40 60 40 4D 40 4P 40 4P 4D 40 40 4D 4D 4D 4D 4P

Directory 40 40 4 40 4D 4D 40 4O 40 40 4O F7 F&  F1 F2 F6 40 74126
5d 09 00 90 00 00 00 00 06 00 09 00 00 00 0P 09 @@
60 00 00 00 60 00 @0 00 90 00 00 90 00 00 0F PP @Y

70 00 00 00 90 00 96 00 90 ¢9 99 90 90 00 00 ¢9 99
80  C4 C4 D9 F1 4D C4 ClL EJ C1 5C 5C 40 40 40 40 49 DDRL DATA**

90 40 40 40 40 40 40 40 40 F2 F5 F6 40 F7 F4 FQ FP 256 7500
AD F1 F1 F7 F&4 Fl F2 F6 40 4P 40 40 C8 4P 4P 40 40 1174126 H
Sector 10 BO L0 40 40 40 40 4O L0 4O 4D 40 40 4D 4D 4D 40 40
co 40 40 4B 40 4P 4D 40 40 4D 4D F7 F4& F1 F2 F6 40 74126
] 4P 4D 4B 4 40 40 4D 4P 4O 40 4O 4O 40 4D 4O 40
Directory Ef 40 40 40 4D 40 4D 40 4O 4D 4D 4O 4D L0 4O 40 4O
Fé 40 L0 40 4B 40 4O 40 40 4D 4D 40 40 40 4D 4D 40

PSN=0005 LSN=p@®5
00 C4 C4 DY F1 4 C4 Cl E3 Cl SC SC 4@ 40 4 40 40  DDRL DATA**

Sector 11 10 4P 4P 40 4O 40 40 4D 4G F2 F5 F6 4B F7 FI FP F 256 7500
20 F1 F1 F7 F&4 Fl1 F2 F6 40 4@ 40 40 C3 40 40 4§ 1174126 1]
3¢ GO 4p 4P 4B 40 40 4B 4B 40 4D 4P 4O 4D 4O 4D 40

Directory 40 GO0 4P 4D L0 40 4P 40 40 4O LG F7 F4 Fl F2 F6 40 74126

50 00 00 00 00 00 00 00 00 00 90 00 @9 00 PP PP 40
60 00 00 00 00 00 00 00 00 00 0P 00 09 00 09 P 40

70 00 00 00 00 00 00 00 00 00 00 00 9P 00 9P PP 40
8p C4 C4 D9 F1 4P C4 Cl1 E3 Cl 5C 5C 40 40 40 4@ 40  DDRI DATA#*

99 40 40 4B 40 4P 40 4G 49 F2 FS F6 40 F7 F5 FP FY 256 7500
AD F1 F1 F7 F& F1 F2 Fé6 40 4@ 40 4@ C8 40 40 40 4p 1174126 i
Sector 12 BO G0 40 40 4O 40 40 40 4P 4D 4@ 40 4B 4D 4O 4D 4O
ci G40 40 40 40 40 40 40 4D 40 4G F7 F4  F1 F2 F6 4P 76126
o) LY 4P 4P 4B 4 LD 40 4P 40 4D 4P 4O 4B 40 40 4D
Directory E@ 40 40 40 4D 49 4D 40 40 40 40 40 4D 4O 40 4D 4P
2] 4O 40 40 40 40 4D LD LB 4P 40 4P 4P 40 40 4B 4




3294-E P-81

SECTION 2 PROGRAM INPUT/QUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

PSN=0006 LSN=00P6
oo} C4 Ch4 D9 F1 4O C4 ClL E3 Cl1 S5C S5C 4@ 40 4P 40 40  DDRI DATA**
Sector 13 1P 40 4@ 4P LO 4D LD 40 L@ F2 FS F6 4B F7 F5 FP F@ 256 7509
20 F1 FL F7 F4 Fl F2 F6 40 4P 40 4P CB 40 4P 40 40 1174126 H
39 40 LD 4D 4D LD 4D LD 40 LD 40 40 4O 40 4D 40 40
Directory 40 40 LD 40 4O 40 40 4P 4O 4P 4@ F7 F4 F1 F2 F6 40 74126
5@ 4O 4P 40 40 4P 40 L0 4O 40 4O 4P 4P 40 40 40 40
60 4O L0 40 L@ LD 40 LD LD 4D 4O 4P 4D 40 40 L0 4D
70 40 40 40 4D 40 4D 4P 40 L0 40 4P 4D 40 40 40 40
80 ChL Ch4 D9 F1 4P C4 CL E3 Cl SC 5C 48 40 4@ 40 4@  DDR1 DATA**
90 40 4@ 4D 40 L4LP 40 4@ 4O F2 F5 F6 49 F7 F5 F@ FP 256 7500
AD F1 F1 F7 F4 Fl F2 F6 40 4D 4P 40 CB 4P 40 4@ 40 1174126 H
Sector 14  B@ 40 LD 40 4@ 4B 4D LD 4D 40 4@ LO 4D 4@ 40 4P 40
cp 40 40 4D 40 LD 40 40 40 4P 40 F7 F4 F1 F2 F6 40 74126
o[} LO LG 40 40 4D 40 40 4P 4D L0 4D 4B 4D 40 4P 4P
Directory E@ 4@ 40 40 4D LD 4P 4O 4D LY 4@ 4B 4@ L0 40 4D 4D
FP LD 40 4O 4O 4D 40 4B LD 4O 4P LD LD 40 4@ LD L0
Sector 15 (Same as above)
Directory
Sector 16 to 24 (Same as above)
Directory
PSN=@0@C LSN=0@@C
o]} C4 C4 DI F1 4P C4 ClL E3 Cl 5C 5C 40 40 40 49 40  DDRI DATA**
Sector25 10 40 40 4B 49 40 40 40 4B F2 FS5 F6 4@ F7 F5 F@ F@ 256 7500
20 F1 F1 F7 F4 Fl F2 Fb 4@ 40 40 40 C8 40 40 48 40 1174126 u
3@ 40 40 40 40 4D 4D 4D 40 40 40 4@ 4B 4D 4P 4D 4D
Directory 40 4O 40 4P 4D L0 4O 4O 4R 4B 4O F7 F4& Fl F2 F6 40 74126
5@ 4O 40 4P 4O 4D LO LB 4O 4T 4B 4O 4D 40 4O L@ 40
60 40 40 4D 4D L0 L0 4P LD LD LD 4D LO 40 4D LO 4O
70 L0 4P 40 40 4LQ 40 4D 4D 40 4D 4O 4O 40 40 4D LD
89 C4 C4 D9 F1 4P C4 Cl E3 Cl S5C 5C 40 40 4@ 40 40  DDR] DATA**
9P 40 4P 40 4B 4P 4D 4P 4O F2 FS F6 40 F7 F5 F@ FO 256 7500
AP FL F1 F7 F4 Fl F2 F6 40 4@ 49 40 CB 40 49 40 40 1174126 H
Sector 26  BO 40 4P 4D 40 4D 4D 4P 4D 40 4P 40 4O LD 40 40 4O
co 40 40 40 4@ 4D 40 48 40 LY 4O F7 F4 F1 F2 F6 49 74126
D@ 40 40 40 4P 40 40 40 4P 4D 4D L0 LD LD LD LD 4O
Directory E@ 40 40 LD 4P 4D 4P 4O 4P LP 4O 4P 4D LD 40 4O 40
FP 40 40 4P 40 40 40 4D 4@ 40 4D 4D 4@ 4D 4D 4P 4O
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3294-E P-82
BM FORMAT)

PSN=0024 .
L of
Head 11 ?g o
Sector 5 o
30 49
4@
(Directory) gg 2B
60 40
70 49
30 Cé
90 40
AG F1
49
(Directory) gg s
D@ 40
E@ 49
F@ 40
Head 1
Sector 2 to 25
(Directory)
(Directory)
PSN=0P026
c4
d1 [4]%]
g;;orZG 18 49
20 Fl
38 40
40
(Directory) fsig b
6@ 40
70 40
B@ C4
9@ 40
AD Fl
40
(Directory) gg e
D@ 49
E@ 40
F@ 40

LSN=0024

C4
49
Fl
40
40
40
)
49
C4

4@
Fl

49
49
40

49
49

D9
40
F7
40
40
49
40
40
D9
49
F7
4p
40
40
49
40

F1
40
F&
40
40
40
40
)
Fl
49
Fb
40
40
40
40
4

LSN=PP@26

C4
40
Fl
40
40
450
40
49
C4
40
Fl
49
49
49
40
49

D9
49
F7
49
40
40
49
40
D9
49
F?
40
4
40
40
49

F1
49
F&
4p
49
49
40
40
F1
49
F4
40
40
49
40
49

49
40
Fl
49
49
]
49
49
48
40
Fl
40
49
49
49
(3

49
40
F1
40
49
40
40
40
40
46
F1
49
49
4
40
49

Ch
40
F2
48
40
46
49
49
C4
49
F2
40
49
49
4@
49

C4
4p
F2
40
40
40
40

C4
]
F2
49
]
40
L9
49

Cl
49
F6
40
40
)
40
49
Cl
40
F6
49
4p
49
4p
4e

E3
49
49
49
40
49
40
40
E3
49
49
40
40
49
40
]

cl
F2
49
49
40
49
40
49
Cl
F2
49
49
4p
49
4p
L

sC
FS
40
4p
49
4p
4p
40
5C
F5
4p
40
4p
4p
up
)

{Same as above)

5C
F5
49
40
4p
44
40
4p
5C
F5

Cl
F2
4@
409
4
40
40
40
Cl
F2

cl E3
49
40
40
40
40
49
E3
40
40
49
40
49
40
4Lg

F6
40
40
49
40
40
cl
40
F6
40
40
40
4
40

]
40
49
40
4d

49
4p
40
49
40

5C
F6
49
49
F7
49

49
5C
Fé
40
49
F7
40
4@
49

5¢C
Fb
49
40
F7
4
4p
ug
SC
F6
49
4
F7
44
4p
49

40
49
c8
4p
F4
49
49
40
4o
40
c8
4B
Fl
49
49
4p

49
40
c8
40
F4
4@
49
49
49
40
c8
49
Fi&
40
40
40

40
F7
49
)
F1
40
49
40
49
F7
40
40
Fl
A}
49
1]

40
F7
4
40
Fl
40
40
40
40
F7
40
4p
Fl
4@
40
40

40
F5
4p
40
F2
49
49
4p
49
F5
4p
49
K2
40
4p
49

40
FS
49
40
F2
4@
4@
40
40
F5
49
49
F2
40
49
49

40
FB
40
49
F6
4
4
40
]
ra
49
44)
Fb
4
40
0]

40
Fp
40
40
F6
4P
40
40
40
5]
4f
40
Fé
40
40
49

Lp
F@
L9
49
49
4@
49
49
)
Fi
0]
4P
4
4
L@
44

40
F@
49
49
49
49
49
40
4p
FP
40
40
4@
40
40
40

Rl DATA%*
. 256 7500
1174126 i

74126

DDRI DATA®#
256
117412160 1

7500

74126

DATA**
" 256 7500
1174126 H

74126

1 DATA**
pPK 256 7500
1174126 H

74126
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SECTION 2 PROGRAM INPUT/OUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

APPENDIX

[Code Table used in Converting EBCDIC to OSP]

With the OSP, only the above codes are handled:

Code Table used in Converting EBCDIC to OSP

1 01 2 4 5 6 7 |8 9 AB|CDEFTF
0 NUL SP& - [ ] 0
1 / A J
2 B K S 2
3 G L T8
4 D MU 4
5 HT NLAP E NV S5
6 F 0O WEB
7 G P X 7
8 H QY8
9 I R Z 9
A ¥ |
B $ , #

C <* % @
b |CB () _"
E +; > =
F A 2"

Codes in circle above are ignored.

Note:

NL (15H) is considered as EOB (LF). ¥ may sometimes be a backslash “/ 7,
depending on the machine.

all the other codes are converted as “?”.

If the NUL (00H) is not used as the program end command, the NUL code is ignored.
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SECTION 2 PROGRAM INPUT/OUTPUT FUNCTIONS BY FLOPPY DISKS (IBM FORMAT)

[EBCDIC Code Table]

EBCDIC Code Table

4 5 6 7

O

o

m

NUL DLE DS
SOHDC1 SOS
STXDC FS SYN
EXT TM

SP& -
/

—_— =

PF RES BYP PN
HT NL LF RS
LC BS ETB UC
DLE iL ESC EOT

- o0 a0 o

X = <

CAN
EM
SMMCC SM
VT CUl Cu2 Ccus

=l (o]

2o o 5 3

-

N <

IO T m oo @ » —

I O(T o z 2|r X « —

N <[X s < c|d o

© (N o o A|lw M = o

MmO O(@ >» © v|~N ©®© 6 bl N = o

FF iFS DC4
CR iGS ENQ NAK
SO iRS ACK

Si iUS BEL SUB
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[1ISO Code Table]

ISO Code Table

0o 1 4 5 6 7 |8 9 A B |CDEF
0 NUL P SP @
1 A Q
2 B 2 R
3 S # C
4 D 4 T
5 U % E
6 \ &
7 G 7 W
8 H BS X
9 HT ' ) |
A LF Z * J
B K ; [
C ¥ , L
D M CR = ]
E N > A
F - / 0 DEL
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[ASCII Code Table]

ASCIlI Code Table

L 0 2 83 |4 5 6 7 8 9 A B [CDEF

0 SP0 (@ P

1 ! A Q

2 “ 2 |B R

3 3 C S

4 $ 4 DT

5 % 5 E U

6 & 6 F V

7 I G W

8 BS ( 8 H X

9 HT ) 9 |1 Y

A NL % J Z

B 3 K [

C , < | L ¥

D CR - =M ]

E > N A

F /? o - DEL
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SECTION 3 TAPE PUNCH INTERFACE

Function Overview

(1)

(2)

@)

(4)

®)

For the OSP5020M, RS-232C interface is provided. NC machining program files can be
transmitted in batch to an external device (tape reader, tape punch, or other device equipped
with either of these interfaces).

The interface is prepared on the punch panel using special connectors to which an external
device is to be connected.

Since data communication using the RS-232C interface employs the conventional behind the
tape reader (BTR) method and the DC code control method, connection of the external device
varies depending on the device.

With the OSP500M-G/OSP5000M-G/OSP5020M, when the tape punch to be connected with the
OSP is selected, the cable for connecting these two devices is determined by the type of tape
punch selected. Since the protocol has already been determined, data communication between
them is made possible by simply connecting them. If another type of punch is connected, it is
then necessary to match the communication specifications.

Optionally, the RS-232C interface can be expanded to five channels.
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2. Tape Punch Panel

Fig. 3-1 Tape Punch Panel

(1) RS-232C interface connector (DB25P female)

The device connected through this interface connector is assigned with device name CNO:.
(2) Service Qutlet

The outlet is used to supply power to the punch.

Rating: AC 100V, 2 A (maximum)
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OSP500M-G/5000M-G/5020M

Standard Punch Panel

MAIN CARD13
CNO: Serial
?’tl" :‘ e :| <—— RS-232C interface channel 0

Additional Channel Panel

RS-BOARD "Rasia
CN1: :| B — <— RS-232C interface channel 1
CN2: :I > <— RS-232C interface channel 2
CNa3: el <— RS-232C interface channel 3
CN4: S e <— RS-232C interface channel 4

|| is

Fig. 3-2  Interface Channel Assignment
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Parameter Setting

This section explains parameters to be set before connecting an external device.

After setting parameters, press the function key [F7] (BACKUP). After the completion of data
backup, turn off the power supply once and turn it back on. This makes the parameters effective.

Note:  Newly set parameters are not effective unless power supply is turned off and then back on
again.

(1) NC Optional Parameter (Bit) No. 1

Bit
No.
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Param-
eter No.

1 Tape Tape Tape Tape Tape Tape Auto- Tape
special ||special || rewind |[|read derimi- | TV matic code
code code verify ter check ||tape setting
ignore  ||alarm % (ER) code

code recogni
tion I
bit0 ... Setting 1 : Tape code ISO code
0 : Tape code EIA code
Initial setting 1
bit1 ... Setting 1 : Automatic tape recognition effective
0 : Automatic tape recognition not effective
Initial setting 1

Bits “0” and “1” are used to specify the coding system of tape punch out and tape verify.

bit 1 bit 0 Operation Condition
1 1 READ ........ ISO/EIA (automatic tape recognition)
VERIFY' .. o o ISO/EIA (automatic tape recognition)
PUNGCH . aan s ISO
1 0 VERIFY ....... ISO/EIA (automatic tape recognition)
PUNCH ....... EIA
0 1 VERIFY ....... ISO*
* Tape code nonconformity results in alarm.
PUNCH. . .us s ISO
0 0 VERIFY ....... EIA*
* Tape code nonconformity results in alarm.
PUNCH ....... EIA
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bit 2 Tape TV check
The number of characters in one block is checked: from the character preceded by
LF (EOB) character to the next LF (EOB) character. The number of characters in
one block must be even.
bit 2 Operation Condition
0 READ i v sias TV check is not performed.
PUNCH ....... The number of characters in one block is not
adjusted.
1 READ ........ The number of characters in one block is checked
and if the number of characters in one block is
odd, an alarm results.
PUNCH ....... The number of characters in one block is adjusted
so that one block contains an even number of
characters.
Initial setting: 0
bit 3 Tape delimiter % (ER) code
“o%" or “ER” code can be used as a delimiter of programs on a tape instead of
using feed holes.
bit 3 Operation Condition
0 The control accepts feed holes as the delimiter of a program.
1 The control accepts “%” or “ER” code as the delimiter of a program.
Initial setting: 0
Note: Tape data between the first CR (or LF (EOB)) and the following one is
ignored.
bit 4 Tape read verify
Program data is automatically verified when it is read.
bit 4 Operation Condition
0 Verify is not made after completion of tape reading in.

Verify is made after completion of tape reading in.

Initial setting: 1
Note: File name is not verified.
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bit 5 Tape rewind
Tape is rewound after the completion of tape reading when tape verify is not made.
bit 5 Operation Condition
0 After the completion of tape reading, tape is not rewound.
1 After the completion of tape reading, tape is rewound.
Initial setting: 0
bit 6 Tape special code ($20 - $5F, HT) alarm
bit 7 Tape special code ignored
bit 7 bit 6 Operation Condition
* 1 Alarm occurs when a special code is read.
1 0 A special code is ignored when it is read.
0 0 A special code is accepted when it is read.
Initial setting: bit6 = 1
bit7 =0

(2) NC Optional Parameter (Bit) No. 8, 13, 14, 21, and 22
Data relating to RS-232C interface channel

NC
Optional . : . . ; i . ;
Péraiistes Channel | bit 7 bit 6 bit 5 bit4 | bit3 | bit2 | bit1 bit 0
(Bit) No.
No.8 CNo: File DC DC 8 bit Even | Parity | No Stop
- name | code code JIS parity | check | ready | bit
N33 CNt: used [ control | control carrie | signal | 1 bit
No.14 CN2: type 2 | used d out
No.21 CNa3:
No.22 CN4:
Initial setting 0 0 0 0 0 0 1 0
bit 0 RS-232C stop bit check
bit 0 Operation Condition

0 2 stop bits
1 1 stop bit
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bit1 ... No ready signal
(EX-INT signal is used as the ready signal.)

bit 1 Operation Condition
0 EX-INT signal is used as the ready signal.
1 EX-INT signal is not used as the ready signal.
bit2 ... RS-232C parity check carried out

(Whether or not one parity bit is added to 8 bit data)

bit 2 Operation Condition
0 Parity check not carried out
1 Parity check carried out
bit3 ... RS-232C even parity
bit 3 Operation Condition
0 QOdd parity
1 Even parity
bit4 ... RS-232C 8 bit JIS
bit 4 Operation Condition
0 7 bit JIS
1 8 bit JIS

bit 5, 6 . Designation of DC code control

bit 6 bit 5 Operation Condition

0 0 No DC code control

1 No DC code control

0
0 1 Standard DC code control
1 1 DC code control type 2 (for DNC-A only)

bit7 ... File name used (requested file name in optional DNC-A)

bit 7 Operation Condition
0 Request file name not output
1 Request file name output
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(8) NC Optional Parameter (Bit) No. 12

bit 2 Designation whether or not the file name is output.
bit 2 Operation Condition
0 File name is output.
1 File name is not output.
Initial setting: 0
bit 3 Designation of record end code for tape punch in ISO code
bit 3 Operation Condition
0 CR and LF are output.
1 Only LF is output.
Initial setting: 0
bit 4 Designation of code punched in tape feed area for tape punch
bit 4 Operation Condition
0 NULL codes are output.
1 SPACE codes are output.
Initial setting: 0
bit 5 Designation whether or not tape feed area is output in tape punch
bit 5 Operation Condition
0 Tape feed area is output.
1 Tape feed area is not output.

Initial setting: 0



3294-E P-95
SECTION 3 TAPE PUNCH INTERFACE

(4) NC Optional Parameter (Bit) No. 27 - No. 31, No. 49
(a) These parameters are used to set special codes which are not supported by the EIA code.

Bit No.

Param- bit 7 | bit6 bit 5 | bit 4 bit3 | bit2 | bit1 | bit0
eter No.

No.27 Combination of punched out holes for “=“ symbol

No.28 Combination of punched out holes for “*“ symbol

No.29 Combination of punched out holes for “[“ symbol

No.30 Combination of punched out holes for “]“ symbol

No.31 Combination of punched out holes for “$“ symbol

No.49 Combination of punched out holes for “#“ symbol

No.50 Irregular code

No.51 Normal code corresponding to irregular code (ISO)
Initial setting 0 0 0 0 0 0 0 0

(b) Regardless whether the EIA or ISO code is being used, it is possible to use a code for other
code for program read and punch operation.

(c) Set a code (irregular code) which should be interpreted as other code for optional parameter
(bit) No. 50 and the normal code which corresponds to the irregular code for optional
parameter (bit) No. 51. Note that the normal code must be set in the ISO code.

During reading : The irregular code in a program is interpreted as the normal code.

During punching : The normal code which corresponds to the irregular code is punched
on tape with the irregular code.
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(8) NC Optional Parameter (Word) No. 1 and 2

Factory
P :
ar?\lmeter r— Gorilenis S‘{-?‘t Setting
0. Initial Range
Value
1 Tape For punchout in the PIP holes in (transfer) 600 1-10000
feed mode, tape feed hole areas are punched
holes in out before and after program punch out.
punching The number of feed holes is set by this
parameter.
2 Defaults A file of machining programs which is too 180 m 1-300m
of tape long to be stored in a roll of paper tape is
lengths in | divided into smaller files to be punched (8801 S’a ~ 904
divided out. The lengths of the divisions are set
punching by this parameter. The divisions are
closed at the breaks of each block, so
that the actual tape length 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
holes.
(6) NC Optional Parameter (Word) No. 6, 39, 40, 41, and 42
Setting of baud rate for CNO: through CN4:

NC Optional Initial
Parameter Channel Contents Settin
(Word) No. g

No.6 CNO: Baud rate is set from the following values: 600
No.39 CN1: 110, 150, 200, 300, 600, 1200, 2400,4800, 9600, (rt::;)d
No.40 ON2: L

No.41 CNa:

No.42 CN4:
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(7) NC Optional Parameter (Word) No. 34, 35, 36, 37, and 38
Setting of RS-232C ready waiting period for CNO: through CN4:

NC Optional Setting Initial
Parameter Channel Range Contents Settin
(Word) No. (sec) 9
No.34 CNO: These set time duration until data 10 (sec)
» receiving or RS232C becomes ready
Ne.35 ONT: (CTS or DSR goes ON) after the
No.36 CN2: 1-9999 | transmission of DC1 (tape reader start) or
= interruption of data receiving. If there is
Nodv ONS: no response within the set time duration,
No.38 CN4: an alarm occurs.
(8) NC Optional Parameter (Word) No. 45
Designation of data communication input/output channell
Setting External Device Name Initial Setting
0 CNO:(TT) [RS-232C]
1 CN1: [RS-232C] 0
- CN2: [RS-232C] (Designation of CNO:)
3 CN3: [RS-232C]
4 CN4: [RS-232C]




3284-E P-98
SECTION 3 TAPE PUNCH INTERFACE

Operation Procedures

Data communication between OSP5020M and an external device is possible using the file transfer
function in the EXIT AUX mode.

(1)

(2)

@3)

(4)

Command format to read, verify and punchout of NC programs (files):
<command-name>, <input-device-name> : < input-NC-program-name >,
<output-device-name> : <output-NC-program-name >
The command name should be given by pressing one of the following function keys:
R for Read command
V for Verify command
P for Punch command
Command format to print an NC program (file) list or NC program directory:
<command-name > <input-device-name > : <input-NC-program-name > ,
<output-device-name > :
The command name should be given by pressing one of the following function keys:
L for program List print command
DI for program Directory print command

Connectable External Devices and Their Symbolic Designations

Sector device BB1:  User bubble memory

FDO: 3.5” or 8” floppy disk*

FD1: 3.5" or 8" floppy disk*

Tape reader TR: Standard tape reader provided

CNO:  For RS-232C Channel 0 tape reader*
CN1:  For RS-232C Channel 1 tape reader*
CN2:  For RS-232C Channel 2 tape reader*
CN3:  For RS-232C Channel 3 tape reader*
CN4: For RS-232C Channel 4 tape reader*
Tape punch CNO:  For RS-232C Channel 0 tape punch*
CN1:  For RS-232C Channel 1 tape punch*
CN2:  For RS-232C Channel 2 tape punch*
CN3:  For RS-232C Channel 3 tape punch*
CN4: For RS-232C Channel 4 tape punch*
Printer CN:  Console

PN:  Operation panel CRT

PR: Centronics compatible printer*

CNO:  For RS-232C Channel 0 printer*
CN1:  For RS-232C Channel 1 printer*
CN2:  For RS-232C Channel 2 printer*
CN3:  For RS-232C Channel 3 printer*
CN4:  For RS-232C Channel 4 printer*

* optional
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(a) FDO: 3.5” floppy disk, FD1: 8" floppy disk

(b) CNO: uses the main card 3 RS-232C interface, while CN1: through CN4: uses respective
CH1 through CH4 of the RS board.

(c) CNO: may be used as the device name TT:.

(d) The following is a list of input and output devices connectable with the RS-232C interface.

Command Name Input Devices Connectable | Output Devices Connectable
R: Read Tape reader Sector device

V: Verify Tape reader Sector device

P: Punch Sector device Tape punch

L: List Sector device Printer

DI: Directory Sector device Printer

FR: Free Sector device Printer

(e) When the name of a connectable device is not designated, the respective default device
name is assumed.

BB1: for sector device

TR: for tape reader (selectable by NC optional parameter (word) No.57)
CNO: for tape punch (selectable by NC optional parameter (word) No. 45)
PN: for printer

(/) When the output NC program name is omitted, the input NC program name is assumed.
(g) When the input NC program name is omitted, A.MIN is assumed.

Notice any NC program name given on the tape is used for the input NC program name if it
is omitted.
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(5) The operation procedure is explained below.

@ Press the EDIT AUX key. The
CRT display changes to

PROGRAM OPERATION screen.

@ Press the function key [F3] (PIP).

This assigns another set of
functions to individual function

keys.

® Read, punch and verify
operations are possible by

A

-

pressing the function keys [F1],

[F2] and [F3], respectively.
Function key [F4]

Note:

(COPY) is used when an

optional floppy disk drive

is selected.

PROC OPERATION
paTC l DIR ] PIP !&:n:r ‘rncc Iusr Icm[t!é.lu:x‘rl:hm
EDEDEDFDEDEDEDED

PROC OPERATI N TResrir

-PIP
3

P1P

FRST FrsT
culT [EXTEMD]

PuroH I VER]FY’ cory Ircmmn REMIND

RCAD

C/F—?@U: S)EDED
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(@)

(b)

()

()

Read Operation
Press [F1] (READ) and specify the device name.
For example, specifying

> R CNO: [WRITE]

causes an NC program to be read from the tape reader connected at CNO:. The RS-232C
has five channels including CNO: through CN4: to which the user can correspond a desired
external device. With the provided paper tape reader (TR:), if 1 has been set to bit 4 of NC
optional parameter (bit) No. 1, or option V has been designated, a verify operation follows
read and rewind operations. However, this operation will not be performed if CNO: through
CN4: are specified.

Verify Operation
Press [F3] (VERIFY) and specify the device name.
For example, specifying

>V CNO: [WRITE]

causes tape verification to be performed for NC program read from the tape reader
connected at CNO:.

Note: If no device name is specified, the device is selected according to the setting of NC
optional parameter (word) No.57 (designation of tape read device).

Punch Operation

Press [F2] (PUNCH), and key in the NC program name (file name) and the output device
name in this order.

For example, specifying
> P LAP1, CN1: [WRITE]
causes the device connected at CN1: to punch out the NC program tape named LAP1.MIN.

Note:  If no device name is specified, output device is selected according to the setting of
NC optional parameter (word) No. 45 (designation of tape punch device).

Print Operation

To designate print operation using the RS-232C device, specify the desired cornmand
followed by device name according to the requirements of list print or directory print.

For example, specifying
= L LAP1, CN2: [WRITE]
= DI, CN2: [WRITE]

causes the device connected at CN2: to print the desired program list and directory,
respectively.

Note:  If no device name is specified, CRT is used as the output device.
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5. Tape Format

5-1. Input Format
ISO Code:
Tape - @) -
file name N Program section
C|L|OProgram [C|L O Program |C|L
"""""" $ File name |-----[ % R | F [ name R|F end R|F[% [«
Feed b Program Feed
<1005, | o >l o> fogian l«—endblock 11 holesy
=3 (_[]"—-. (2) e a mk——) {5) == Eal B
9 T T\ d
ape en
Feed holes Tape start  Program start
EIA Code:
. @ o
|- Program section rI
E | E [ O Program E O Program |E | E
& ......... $ File name |-..... R 8 narha g aind Olg | sl
Feed Program Feed
holes | o __L,_ Program , e—endblock | | _ holes

Feed holes Tape end

Tape start

(1) Feed holes (ISO: NUL or space, EIA: BLANK or space)
(2) Input a file name following “$” code.

When a file name is omitted, the output NC program name is taken as the input file if it is
designated. If the output NC program name is omitted, the input file name is A.MIN.

(3) Feed holes
(4) The program section must begin and end with a % (ER) code.
(5) Always input M02, M30, END, or RTS code in the program end block.

Note: Codes which cannot be set in the EIA code can be read by converting them into other
readable codes. See 5-3.
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5-2. Output Format
ISO Code:
) o, |C|L|OProgram |C|L C|L
............ $Flle name /c‘ R F name R F R F srsscsransnnare
Feed Feed
holes | _ Filename _ | holes | _ i Machining program . | Feed holes
o @ | @& @ | () G
EIA Code:
E | E|O Program | E E
g ............ $ File name e | R g name g 8 ...............
Feed Feed
_ holes | _ Filename | holes o s Machining program Feed holes
I @ V6 7 e | () > )

(1) 600 tape feed holes are punched in the tape leader section.

The number of feed holes to be punched out can be set as desired in the range from 1 to 10000
with setting of NC optional parameter (word) No. 1.

(2) The file name is punched out following “$” code.

(Program data is punched out in ISO coding system.)
(8) 50 tape feed holes are punched out.

The number of the tape feed holes cannot be changed.
(4) Any of the following codes is punched out:

%, CR, LF, ER, EOB

(5) The machining program data is punched out following the program name (number).
(6) The same number of tape feed holes as in (1) are punched out in the tape trailing section.
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Note 1:

Note 2:

Note 3:

When tape punch out is made in the EIA code, punch out operation halts with error
indication if a code not acceptable by EIA code is found in the machining program.

When a tape delimiting code is the “%” (ER) code, i.e., bit 3 of NC optional parameter
(bit) No. 1 is “17, the “%” or the “ER” code is punched out before (6) feed holes.

The machining program is split and punched out, if it is too long to be contained in one
roll paper tape. Paper tape length may be changed from 1 to 300 meters (3.3 to 984
feet) using the NC optional parameter (word) No. 2.

The file name is also punched out, for the tapes from the second on. Since the tape
ends with “CR” or “LF”, actual tape length is somewhat different from tape length set
using the parameter.

For punching out a program in more than one roll of paper tape, designate option D.
P_. file name, device name : ; D

Designate this option code.

First

T - -}

o |C|IL C
SAMN .60 /oo,... ___________ g (3 ________

L
anoo

Tape

feed IJ File name

Tape length set using the parameter _ | Feed holes_

| h

L
Fuuno

Machining program __ Feed holes_
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(1)

()

(3)

EIA Special Codes

In making a program in the EIA code, some characters cannot be used because it does not have
corresponding codes. These characters are “=", “ * ", efc.

Therefore, to make an EIA coded program, it is necessary to replace such characters with other
EIA code patterns temporarily.

When such characters are read by the OSP, they must be converted again to the original
characters using the editing function.

The OSP has the function to automatically replace the such characters not supported by the EIA
coding system in the stage of input to the OSP from paper tape and also output to a tape punch
by setting them as the EIA special characters.

(a) Setting of EIA Special Characters
The characters which can be set as EIA special characters are the following six characters.
- 1 *! [’ ]! $|’ #

These special codes are set at NC optional parameter (bit) No. 27 through No. 31 and No.
49 in bit pattern.

NC optional parameter (bit) No.27 Set the EIA code pattern which
substitutes “="symbol.

NC optional parameter (bit) No.28 Set the EIA code pattern which
substitutes “ * ”symbol.

NC optional parameter (bit) No.29 Set the EIA code pattern which

substitutes “[”symbol.

NC optional parameter (bit) No.30 Set the EIA code pattern which
substitutes “]”symbol.

NC optional parameter (bit) No.31 Set the EIA code pattern which
substitutes “$”symbol.

NC optional parameter (bit) No.49 Set the EIA code pattern which
substitutes “#”symbol.

Example: Suppose the puncher key “[]” is determined for punching the “=" code, and that the
arrangement of punched holes by this key operation is as below.

8 7 6 5 4 3 2 1 Channel

O O Oo o O

Feed hole

Set this arrangement of punched holes by a “1” and a “0”, where “1” indicating a
punched hole and "0" a position not punched. Setting will be as below:

01011011

Set this at No. 27 of NC optional parameter (bit).
By repeating the same operations, set all the codes used on the OSP5020M.
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Note 1:

Note 2:

Note 3:

Note 4:

When inputting an EIA code program, and if the first data is the special code “$”, the
character-string following the “$” character is read as the file name.

When outputting a program using the EIA code, and when the “$” special character is
set, then the file name is output in the EIA code. When this special character is not set,
output is made in the ISO code.

When converting a special character into an EIA code pattern, the control does not
check the character used for replacing the special character.

Example: If “071100001” pattern (“A” in EIA code) is set for the “=" character, and
when “A =B" is punched, the output from the tape punch is “AAB”, Reading
this into the control causes “= =B” to be stored.

Special code conversion is effective only in the PIP mode. It is not effective in the
optional DNC mode.
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6.

6-1.

Specifications

(1)

RS-232C Interface

Data Communications
Asynchronous transmission mode

In the asynchronous transmission mode, one character is transmitted with the preceding start
signal and the succeeding end signal. The transmitted character is composed of a start bit @,
the eight data bits @, a parity bit @ and two stop bits @ as shown in Fig. 3-3.

LSB MSB

2)

@)

(4)

(5)

Fig.3-3 Bit Configuration

Baud Rate (BPS baud)

110, 150, 200, 300, 600, 1200, 2400, 4800, 9600, 19200

Data Configuration

Start bit : 1

Data bit : 8

Parity bit : 1 or none (selectable by setting proper parameter)
Stop bit : 1 or 2 (selectable by setting proper parameter)
Parity Check (Character Parity)

Odd/Even parity or no parity (selectable by setting proper parameter)
Data Transmissible Range

RS-232C :  Up to 15 meters (49 feet)

RS-422 . Up to 1,200 meters (3,937 feet) (by using RS-232C/RS-422 converter)

Fiber optics s Up to 2,000 meters (6,562 feet)
(by using RS-232C/optical converter)
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(6) RS-232C Signal Level

+2BV ==
Binary .......... 0
High Signal status .. ... Spacing
Control signal .. ... ON
+3V

ov

-3V

Binary .......... 1
Low Signal status .. ... Marking
Control signal ..... OFF
-25V
Fig.3-4
(7) Signal Description
Pin No. Signal Signal Coiitsits

(DB25) Name | pirection

1 FG Protective Ground

2 XD Output | Transmission Data
Data line (from OSP to external device)

3 RXD Input Transmission Data
Data line (from external device to OSP)

4 RTS Output | Request to Send
Turned ON before data transmission or reception begins.
Stays ON thereof.

5 CTS Input Clear to Send
Data transmission from the OSP is imj ossible while this
signal is OFF.

Used for busy/ready control. When this signal is not used,
connect the RTS signal from the OSP.

6 DSR Input Data Set Ready

Indicates that the external device is ready for
communication.

The OSP is placed in the error status if this signal is OFF
during data communication.

The busy/ready control using this signal is not possible.
When this signal is not used, connect the DTR on the OSP.




3294-E P-109
SECTION 3 TAPE PUNCH INTERFACE

Pin No.

Signal

Signal

Contents
(DB25) | Name | Direction
7 SG Signal Ground
RGI Output | Data Request (Register 1)
Used to control receive busy at the OSP.
The signal is turned ON when the OSP, in the data receive
ready state, requests the external device to send data.
Turned off by the start bit of the data from the external
device (turned off by each character).
2 High
RG1 L=
(output) f f Low
High
Data Data r
RxD T T Low
(input)
Start Stop
bit bit
10 RG2 QOutput | Register 2
Not used
11 SG | Signal Ground
12 SG ——— | Signal Ground
13 SG Signal Ground
20 DTR Output | Data Terminal Ready

Turned on when the OSP is ready.

If data are sent to the OSP while this signal is off, the data
are not read.
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Pin No. Signal Signal

G
(DB25) Name | Direction ontents

23 EX-INT Input External Interruption
Used for BUSY/READY control of the external device.
When this signal is used (each character):

1) The OSP does not start data transmission while this
signal is off.

2) When data transmission starts, the signal is once
turned off; the next data is sent when the signal is
turned on again.

The signal is turned off and then on each time a
character is sent.

High
EX-INT 1
(input) / tow
High
Data Data I_ 9
D 11 f  Low
(output)
Start Stop
bit bit

For the external device which has buffer with the ready
signal not turned on/off for each character, it cannot be
used at the EX-INT signal. Use the CTS signal in this case.
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(8) Connector Layout

OSP5020M/OSP500M-G connector DB25 (male)
~ 39.01 (1.54) N
1} a0
1 2 3 4 5 6 7 8 9 10 11 12 13
8.34 0000000000000
(0.33) O00O00000000O0
14 15 16 17 18 19 20 21 22 23 24 25
Y
47.04 (1.85)
- ;I
DB25 male
1 2 3 4 5 6 7 8 9 10 11 12 13 j
FG |TXD |RXD|RTS|CTS|DSR| SG | CD |RG1
14 | 15 16 17 18 19 |1 20 | 21 22 23 24 | 25
DTR EXAINT External device

Connector DB-25 male(standard shell) (J.A.E.)
Lock D20418-J (heXxagonal) (J.A.E.)
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7.

External Device Connection

When connecting an external device through the FACIT4070 parallel interface, match the cable with
the OSP connector pin layout, and tape punch out using the parallel punch device is possible.
However, if the RS-232C interface is used for punch connection, it is necessary to make the
connection cable meeting the signals needed by the punch.

Connection examples are explained in what follows:

BTR (Behind Tape Reader) Method (No DC code)

Example 1:
OSP FG FG External
Device
XD RD
RXD SD
RTS Cs
CTS 1’0 BUSY/
DSR I’0O ALARM/
SG SG
RG1 READER START
DTR DR
Note: The connection above does not use the EX-INT signal.  Therefore, NC optional

parameter (bit) No. 8 (No. 13, 14, 21, 22) bit 1 (No EX-INT signal) should be set at “1”
beforehand.
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(1) Timing Chart for Read Operation

External Device

A

OSP

High

-

Data Set Ready
DSR

—

Data Request
RG1

— i \ 7

Low

High

Low

Receive Data
RXD I

T_ 8 bits L
Start bit Stop bit

@ The data request signal RG1 is sent from the OSP.

@ The external device, in response to this signal, transmits serial data.

® The data request signal is forcibly set “Low” by the start bit of the data.

(2) Timing Chart for Punch and List Operations

OSP

External Device

A

—_——

Data Set Ready
DSR

High

Low

h
Clear to Send
CTS

- .\

High

Low

Transmission Data
TXD |

Character f\
Data transmission is in-
terrupted because CTS
is turned off.

@ Data is not transmitted from the OSP while the CTS is off.

AN

Data transmission
restarts because CTS
is turned on again.

@ If the CTS goes low during data transmission, data transmission halts within two characters.
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® Data transmission restarts when the CTS goes high again.

Example 2:
ospP FG EG External
Device
TXD RD
RXD SD
RTS RS
CTS CS
DSR ER
SG SG
RG1 READER START
DTR DR
EX-INT DATA BUSY/
Note: The connection above uses the EX-INT signal. Therefore, NC optional parameter
(bit) No. 8 (No. 13, 14, 21, 22) bit 1 (No EX-INT signal) should be set at “0” before-

hand.

(8) Timing chart for read operation is the same as Example 1.
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(4) Timing Chart for Punch Operation

OSP External Device
High
e
Data Set Ready
DSR Eii
- High
External Interruption
EX-INT
Low

- \ /o f

Transmission Data
TXD

The OSP begins data transmission when the EX-INT signal is turned on.

® ©

The external device turns off the EX-INT signal when it reads the stop bit of the data
received. Note that the EX-INT signal must be turned off once.

® The external device turns on the EX-INT signal after completing processing of the data
received.
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7-2.

DC Code Control

Data transmission is controlled by the NC which outputs the DC control codes.

Whether or not the DC code control is executed can be changed by parameter setting.
There are four DC control codes - DC1 through DC4.

Here, the term DC represents “Device Control” and DC codes control the start and stop of the

external devices.

BCE e o Tape Reader Start — .
DC2 ..... Tape Punch Start — ]
RDEI s sus Tape Reader Stop — .|
DC4 ..... Tape Punch Stop — .|

O o

O o
©) o ©

o 20

8 7 6 5 4 3 2 1

O

Note 1: The operator does not have to be conscious of these DC codes because they are
automatically generated by the OSP.
Note 2: The DC codes are as indicated above independent of the coding system whether
the ISO or the EIA.
Note 3: It is not possible to control the OSP using the control code output from the external
device.
Example 1:
OSP FG FG External
Device
TXD RD
RXD sD
RTS CS
CTS I/0 BUSY/
DSR /'O ALARM/
SG SG
DTR DR
Note: The connection above does not use the EX-INT signal. Therefore, NC optional pa-

rameter (bit) No. 8 (No. 13, 14, 21, 22) bit 1 (No EX-INT signal) should be set at “1”

beforehand.
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(1) Timing Chart for Read Operation

OSP = External Device
-
Data Set Ready
DSR
—T
issi D D D D
wgsmnssmn Data o o o a
1 3 1 3
i i
— i !
Receive Data : :
RXD Data | Data
Within 100 characters Within 100
characters
@ The OSP sends the DC1 code.
@ The external device, in response to the reception of the DC1 code, begins transmission of
data to the OSP.
® The OSP sends the DC3 code after reading a program name.
@ Upon the reception of the DC3 code, the external device interrupts transmission of data to

the OSP. The data transmission stops within 100 characters after the DC3 code has been
sent.

After the received data has been processed, the OSP sends the DC1 code again.

The external device restarts data transmission in response to the DC1 code sent from the
OSP.

The OSP sends DC3 and DC1 codes after reading and processing each 256 characters
(equivalent to 0.65 meters (2.13 feet) of tape length) of NC program.

The external device completes the data transmission by sending the end code.

@ 0 ©

After the completion of data reading, the OSP sends the DC3 code.
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(2) Timing Chart for Punch Operation

OSP |= > External Device
.ﬁ
Data Set Ready
DSR
—_—
issi D D
Transm_:_s)?gm Data (23 Data Data E
-ﬁ_
Clear to Send
CTS
@ The OSP sends the DC2 code.
@ When the data busy signal CTS is high, the OSP continuously transmits data.
® The OSP interrupts transmission of data when the CTS is turned off.

It restarts data transmission when the CTS is turned on again.

@ After the completion of data transmission, it sends out the DC4 code.
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7-3.

DC Code Control Type 2

In the DC code control explained in 7-2, DC codes can be output only from the OSP. With the type 2,

an external device can output DC codes.

In this case, the OSP uses the four DC codes, DC1, DC2, DC3, and DC4, and the host computer

uses the two control codes, DC1 and DCS.

DC Code OSP Host Computer

DCA Data read enable signal; Data read enable signal;

1) Reading starts 1) Given as a response to
DC2
2) Temporary reading halt is 2) Temporary reading halt is
released. released.

DC2 Data read request signal;
Sent at the beginning of data
sending

DC3 Temporary data send halt for Temporary data send halt for
data sending from the mating data sending from the mating
device device

DC4 Completion of data sending

To make the type 2 control effective, set “1” both for the corresponding NC optional parameter (bit)

for DC code control and DC code control type 2.

Example 1:

OSP

S,
O
A 4

RTS
CTS

DSR

DTR

SG

FG External
Device

RD

SD

RS

CSs

DTR

DR

SG
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(1) Timing Chart for Read Operation

OSP = External Device
—
Transmission Data D D D D
C C C C
XD 1 3 1 3
AY N
\ A
o r— \\ N \\
Receive Data A
RXD Data Data
t1
Within 100 characters Within 100
characters
@ The OSP sends the DC1 code.
@ The external device, in response to the reception of the DC1 code, begins transmission of
data to the OSP.
® The OSP sends the DC3 code after reading a program name.
@ Upon the reception of the DC3 code, the external device interrupts transmission of data to

the OSP. The data transmission stops within 100 characters after the DC3 code has been

sent.

OSP.

©e 0 e

After the received data has been processed, the OSP sends the DC1 code again.

The external device restarts data transmission in response to the DC1 code sent from the

The OSP sends DC3 and DC1 codes after reading and processing each 256 characters
(equivalent to 0.65 meters (2.13 feet) of tape length) of NC program.

The external device completes the data transmission by sending the end code.

After the completion of data reading in, the OSP sends the DC3 code.
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(2) Timing Chart for Punch Operation

OSP |= External Device
—_—
Transmission Data D D
XD C Data Data C
2 4
R
Receive Data D D
3 1
t2 | t3
- —-‘~|:I—-u-
Within 2 characters
@ The OSP sends the DC2 code.
® The external device, in response to the reception of the DC2 code, sends the DC1 code.
® The OSP begins transmission of data to the external device after reading the DC1 code.
@ The external device sends the DC3 code when its reception processing speed fails to match
the data transmission speed.
® Upon the reception of the DC3 code, the OSP stops the data transmission within 2 charac-
ters after the DC3 code has been received.
® After the data received has been processed, the external device sends the DC1 code again.
@ The OSP restarts data transmission in response to the DC1 code sent from the external de-

vice.

©

The OSP sends the end code at the end of sending data. And after the completion of data
sending, the OSP sends the DC4 code.

Note: If time duration t1, t2, andlor t3 exceeds the value set as waiting time for RS-232C
channel ready completion at NC optional parameter (word), “RS-232C device read”
error occurs.
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7-4. Slave Station Function

Communication between the two OSPs is not possible because both of these OSPs function as the
master station. The slave station function allows one of the OSPs to function as the slave station,
thus making communication between the two OSPs possible.

With the slave station function active, the OSP is controlled in the same manner as if it is a tape
punch or a tape reader connected to the master station OSP.

Y

OSP (master station) |<= OSP (slave station)

Master station equipment | > OSP (slave station)
7-4-1. Connections of slave station OSP with an external equipment
NC FG FG External
(slave station) Device
™D D- RD (master station)
RXD > SD
RTS RS
CTS Cs
DSR <— ER
SG SG
RG1 —> DR
DTR B> EX-INT
EX-INT < (:) DATA BUSY/
Note: Because the connection above uses the EX-INT signal, “0” must be set for NC op-

tional parameter (bit) No. 8 (No. 13, 14, 21, or 22) bit 1 “No EX-INT” signal.
(1) Timing chart for reading is the same as in Example 1, “BTR (Behind Tape Reader) Method”.
(2) Timing chart for punching is the same as in Example 2, “BTR (Behind Tape Reader) Method”.
(3) In reading, tape feed holes punched following the program are read but not stored in memory.

(4) In punching, tape feed data following the program is not punched. However, if the end of pro-
gram code is NULL, a single NULL data is output.
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7-4-2.

Connections of slave station OSP with an external equipment
(DC code control)

NC FG EG External
(slave station) Device
™D RD (master station)
RXD SD
RTS CS
CTS I/0 BUSY/
DSR I/0 ALARM/
SG SG
DTR DR
Note: Because the connection above does not use the EX-INT signal, "1" must be set for

NC optional parameter (bit) No. 8 (No. 13, 14, 21, or 22) bit 1 "No EX-INT" signal.

(1) Timing chart (read):

NC

(slave station) | <— External Device

RXD yd DC2 Data

Data DC2

L

© ® e 0 0

Q©

i

When program read operation is attempted at the NC, the RTS signal is turned on.
The external equipment outputs the DC2 code.
Upon reading the DC2 code, the NC begins processing of the input data.

The NC turns the RTS signal off when it becomes necessary to suspend reading due to de-
lay in processing of the input data. The external equipment halts transmission of the data to
the NC.

After the completion of processing of the data having been input, the NC turns the RST sig-
nal on again.

The external equipment restarts data transmission.
At the end of transmission of the data, the external equipment outputs the DC4 code.
Upon reading the DC4 code, the NC turns off the RTS signal and terminates communication.
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(2) Timing chart (punch):

NC (slave station) |——={ External Device

—

Receive dat
b DC2 DC3 N | Dot DC3

7

—+

Transmission data
XD Data Data

—_—

Request to send
——

Clear to send

Upon reading the DC1 code sent from the external equipment, the NC begins data punching
processing.

Upon reading the DC3 code sent from the external equipment, the NC temporarily suspends
punching processing.

The NC restarts punching processing again when it reads the DC1 code from the external
equipment.

® ® O ©6

After all data has been punched and when the NC reads the DC3 code sent from the exter-
nal equipment, punching processing terminates.
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7-4-3. Two OSPs connected using the slave station function

Communication between the two OSPs is possible by setting one of the two OSP5020Ms/OSP500M-G
as the slave station while the other is operating as the master station.

OSP5020M OSP5020M
OSP500M-G DB25 OSP500M-G DB25
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 > 3 RXD
RXD 3 = 2 TXD
RTS 4 5 CTS
CTS 5 <= 4 RTS
DSR 6 > 20 DTR
SG 7 < 7 SG
CD 8
RG1 9
DTR 20 > 6 DSR
EX-INT 23 11
NC Optional Parameter OSP5020M/OSP500M-G
NC bit 7 6 5 4 3 2 1 0
Optional =
Boramatir Data 0 0 1 0 0 1 0
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name |code code JIS parity [check |ready |pit, 1
read control | control carried | signal bit
type 2 out
NC Baud Rate
Optional .G ;
Parameter 2400 Note: *0 or 1 as required
(Word)
No.6

(1) For the parameters indicated above, the settings must be the same for both of the
OSP5020M/OSP500M-G.

(2) For the punch device number (parameter (word) No. 45) and the read device number (parameter
(word) No. 47), set the channel to be used by parameter.

(3) Bits 0 to 4 of optional parameter (bit) No. 40 are used to set the station type (master or slave).
Set "1" for one of the two OSPs which is used as the master station and set "0" for the other
OSP which is used as the slave station.

(4) With these settings, communications between the two OSPs become possible.
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8. Error Messages

2124

2125

2127

2128

Puncher device name ERROR

A device name not allowed as a punch device name is designated in one of parameters to
be transferred to punch driver routine.

(Ex.: >P A.MIN, CNO: < Device name)
Character-string . Designated device name
Code : None

Puncher ERROR

This error is related only with parallel punch (PP:). When an RS-232C device is used, this
error does not occur.

The puncher is not ready or error with the puncher.

Character-string :  None
Code . FFFFFFFF ... Puncher is not ready after the specified period.
Others ..... Puncher status

Bit 1 ON: Remaining tape volume low
Bit 2 ON: Tape cut off or too tight
RS-232C device read ERROR

The DSR signal which indicates that the device connected is ready, has been turned off
during data reading operation through the RS-232C interface.

The device is not in the ready status for output, or the DSR line is not connected properly.
Character-string :  None
Code :  Contents of RS-232C interface status
Bit 0 OFF: DSR signal OFF status
RS-232C terminal not ready ERROR
The DSR signal which indicates that the device connected is ready, is not turned on.

The device is not in the ready status for input/output, or the DSR line is not connected
properly.

Character-string . Error has occurred at
input : input
output : output
print :  printer output
Code :  Contents of RS-232C interface status

Bit 0 OFF: DSR signal OFF status
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2129

2132

2134

2150

2152

RS-232C ready status time out ERROR

Signals and status of the device connected through the RS-232C interface are not set in the
ready state after the specified period. (NC optional parameter (word) No.34 through 38).

During input (read operation):

RxRDY of RS-232C USART status is not turned on (no data from the device
connected).

During output (punch operation):
TxEMP and TxRDY of RS-232C USART status are not turned on.

CTS signal of RS-232C interface status is not in the ON state. In case the
communication parameter is set at “READY YES”, EX-INT signal is not in the ON state.

Character-string . Error has occurred at
input : input
output : output
print : printer output
Code :  FFFFFFFF

PTR ready status time out ERROR
The ready status of the PTR is not turned on within one second.

If this error occurs in reading operation from the RS-232C device, it indicates that the read
device name is wrong.

Character-string :  None
Code : FFFFFFFF
RS-232C ready interrupt time out ERROR

The interruption by the RS-232C device ready signal does not occur within the time specified
for individual channels. (NC optional parameter (word) No. 34 - No. 38)

Character-string . Error has occurred at
input : input
output : output

Code :  FFFFFFFF

RS-232C channel in use ERROR

An attempt to use the RS-232C channel being used.

Character-string : None

Code 1 1

File name ERROR

Characters “ *” and “?” are used for a command not used as a file name.
Character-string :  Designated file name

Code : None
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2153

2156

2168

2503

2504

2505

File attribute ERROR

File cannot be read since file atiribute differs.

Character-string :  None

Code . File attribute code

Option ERROR

Wrong option character is designated.

(Ex.: >P AMIN; | « Option)

Character-string :  Commanded option

Code : None

RS-232C device name ERROR

An attempt is made to conduct RS-232C control for devices other than RS-232C devices.
(Ex.: >P AMIN, CNO: « Device name)

Character-string :  None

Code :  None

Tape TV check ERROR

In the TV check for one block of read tape proved that the number of data in a block is odd.

The tape TV check is conducted when parameter (bit) No. 1 bit 2 is 1. The term TV
represents “Tape Vertical Check”, which checks whether the number of data in a block is
even.

Character-string . None

Code : XX .... Datawhich has caused tape TV check error
No tape data

No data is punched on the tape when reading or verifying is attempted.

After the beginning of tape data reading, the tape end code (either “NUL” or “%”) is read
before the first “CR” or “LF” is read.

Character-string ' None

Code :  None

Tape parity ERROR

Tape parity unconformity

(ISO code ..... even parity, EIA code ..... odd parity)

Since the tape contains the data which causes parity error, correct the wrong tape data. Or
complete reading operation by designating option C to convert wrong data into “I” symbol.
After that correct it using the edit function.

(Ex.: >R A.MIN; C [WRITE] « option C command)
Character-string :  None

Code i XX .... Datawhich has caused parity error
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2506

2524

2637

2544

Tape file name ERROR

Wrong tape file name - illegal characters used, too much number of characters, etc.

Character-string :  Commanded file name
Code 2 B e The number of characters in a file name is more than
19.
B i Other than a period “.” was used as a delimiter

between the file name and extension.

7 ... The first character of the file name and extension is
other than alphabet.

No file data
An attempt to read the tape not containing file data

After the beginning of tape data reading, the tape end code (either “NUL” or “%") is read
before the first “CR” or “LF” is read.

Character-string :  None

Code :  None

File record read ERROR

Mismatch between the end of file and the end of record

Character-string :  None
Code £ 1 5uus When reading one record, more than 156 characters
are read.
b2 S When reading a file, the end of a file and the end of

record do not match. A file does not contain the end
of record code (CR or LF) at the end of the file.

Example 1: In tape reading operation, a file which does not have CR or LF after M02 is
read and such a file is punched out.

Example 2: A tape which has the % (ER) code at the end of the tape data is read with
NC optional parameter (bit) No. 1 bit 3 set at “0” and such a file is
punched out.

EIA code ERROR

An attempt is made to punch, read or verify the code not accepted by the EIA code.
Character-string : None

Code : XX .... Data which has caused EIA code error

Note:  Characters not accepted by the EIA code can be used as explained in 5-3.
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2546

2554

2559

2560

2561

RS-232C channel in use ERROR
The RS-232C channel specified is being used for other job.

Character-string None

Code N QR CNo:
2 e v CN1
3 ..... CN2
4 ... CN3
L R CN4:

RS-232C device read ERROR

In tape reading operation using DC control codes, the DC1 code is not sent from the mating
device.
Character-string None
Code

RS-232C device not ready

The device being used for transmission of data while the DC code is not in the terminal
ready status.

Code read instead of DC1 code

Character-string None

Code Y B e e CNo:
z T CN1
& s CN2
B\ sss CN3
& i Esas CN4

RS-232C read buffer overflow
Overflow with the read buffer for the OSP which uses DC codes for communications.

Although DC3 code is sent from the OSP, data transmission from the mating station does not
halt.

Character-string
Code
RS-232C ready interrupt time out

None

None

The ready signal interruption does not occur for a specified length of time (NC optional

parameter (word) No. 34 - No. 38) during data transmission using DC control codes.
Character-string None

Code None
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9. Tape Punch Connection Examples

The parameter settings described below assume the device name is “CNO:" (main card 13).

9-1  FACIT FACIT 4070

9-2 FACIT FACIT N1000

9-3 KYORITSUSHA All models (tape punch)
9-4 KYORITSUSHA Accumulator D80

9-5 CITIZEN Protyper 7652NC

9-6 CITIZEN CRP-2500

9-7 CASIO B650NC, 750NC

9-8 JBM PR30

9-9 NEC DATA TERMINALS NDT-9501

9-10 TANAKA BUSINESS MACHINES PT30RS

9-11 TANAKA BUSINESS MACHINES PT30RP

9-12 FANUC PPR

9-13 MIKUNI TOKUSHU KIKI CF30, CF10

9-14 TAKAHASI DENKI HFD-35

9-15 ANRITSU DPT610A

9-16 ACC SYSTEM PT-PR

Note: The tape punch specifications are subject to without previous notice.

If the punch specifications are changed from those effective at the time this manual
was made, tape punch out may be impossible.

The examples in this manual are effective for the tape punches as of March ’86.
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9-1. FACIT 4070
QOSP5020M FACIT 4070
OSP500M-G DB25 DB25P (slide lock)
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
XD 2 > 3 RD
RXD 3
RTS 4
CTS 5 <
DSR 6 < 20 DTR
SG 7 7 SG
CD 8
RG1 9
DTR 20
EX-INT 23
NC Parameter OSP5020M/QOSP500M-G
NC Bit 7 6 5 4 3 2 1 0
Optional .
= — Data 0 0 0 0 0 1 0
(Bit) Contents | File DC DC 8 bit Even Parity | No Stop
No.8 name [code code JIS parity |check |ready |pit 1 bit
used control | control carried | signal
type 2 out
NC Baud Rate
Optional 600 Note: * 0 or 1 as required
Parameter
(Word)
No.6
Switch Setting at Tape Punch:
S1: SER (SER, PAR, SERIAL WITH ERROR CODE)
S5 DB25 )
S4 connector S2: ON #1
OFF Others
S3 S2 S1 S3: ON #6
3-position
ciibeh OFF Others
Part mounted surface S4: ON #4
OFF Others
RS232C Interface S5: OFF All
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9-2. FACIT N1000
OSP5020M
OSP500M-G DB25 FACIT N1000
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 > 3 RXD
RXD 3 - 2 TXD
RTS 4 —> 5 CTS
CTS 5 = 4 RTS
DSR 6 << 20 DTR
SG 7 7 SG
CD 8
RG1 9
DTR 20 > 6 DSR
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 5 4 3 2 1 0
Opfional Data 1 . 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity |No Stop
No.6 name |code code JIS parity |check [ready |pit 1 bit
used control | control carried | signal
type 2 out
NC Baud Rate )
Optional Note: * 0Oor1 as required
Pararmatar 2400 Set “1” at NC optional parameter (bit) No.1 bit 3.
(Word) (tape delimiting code; %)
No.6

Setting at FACIT N1000:

Parameter 1-1 RS-232C (input port) 2-1 2400 (baud rate)
1-2 RS-232C  (output port) 2-2 7 (work length)
1-3 ASC (input code) 2-3 2 (stop bit)
1-4 ASC (output code) 2-4 EVEN (even parity)
1-5 ON (file mark for input) 2-5 NC (DC1/DC3 control
made)
1-6 DC (end code)
1-7 OFF (file mark for output)
1-8 OFF (TV check)
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9-3.

KYORITSUSHA - All Models (Tape Punch)

OSP5020M Kyoritsu Tape Punch
OSP500M-G DB25 DB25P (slide lock)
Signal Name Pin No. Pin No. Signal Name
FG 1
TXD 2 > 10 RD
RXD 3 <= 1 SD
RTS 4
CTS 5 <
DSR 6 < 2 DTR
SG 7 7 SG
CD 8
RG1 9 I—» 11 DSR
DTR 20 > 12 CTS
EX-INT 23 < 5 RS
NC Parameter OSP5020M/OSP500M-G
NC Bit 6 5 4 2 1 0
Optional R
Bt Data 0 1 0 0 0
(Bit) Contents | File DC DC 8 bit Even Parity | No Stop
No.8 name [code |code [JIS parity |check |ready |pit 1 pit
used control | control carried | signal
type 2 out
NC Baud Rate Note: * 0 or 1 as required
Optional 2400
Parameter Left Right
(Word)
No.6 No. Function No. Baud Rate
0 | DC code used 0 | Not used
Switch Setting at Tape Punch:
KRP8250 1 Not used 1 110
2 | ISO/EIA 2 ]300
. 3 | ISO/ASCI 3 | 600
Left Right
4 | DC code not used 4 | 1200
0 5 5 | Not used 5 | 2400
6 | Not used 6 | 4800
7 | Local test 7 | Not used
8 | Stop bit 1 8 | Not used
9 | Not used 9 | Not used
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9-4. KYORITSUSHA - Accumulator D60
OSP5020M D60
OSP500M-G DB25 DB25P (screw lock type)
Signal Name Pin No. Pin No. Signal Name
FG 1
TXD 2 > 3 RXD
RXD 3 < 2 TXD
RTS 4
CTS 5 <
DSR 6 < 6 DTR
SG 7 7 SG
CD 8
RG1 9 I——» CTS
DTR 20 > DSR
EX-INT 23 < 4 RTS
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 4 3 2 1 0
Spt'c’“a' Data 0 0 1 . 0 0 0 0
arameter
(Bit) Contents | File DC DC 8 bit Even Parity |No Stop
No.8 name |code code JIS parity |check |ready |pit 1 bit
used control | control carried | signal
type 2 out
NC Baud Rate
Optional
P;Jrameter 2400 Note: *0 or 1 as required
(Word)
No.6
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9-5.

CITIZEN - 7652 NC
OSP5020M 7562NC
OSP500M-G DB25 DB25P (screw lock type)
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 > 3 RD
RXD 3 < 2 SD
RTS 4 4 RS
CTS ) < — 5 CS
DSR 6 < 20 ER
SG 7 7 SG
CD 8
RG1 9 > 18 READER START
DTR 20 > 6 DR
EX-INT 23 o 11 DATA BUSY/
NC Parameter OSP5020M/0OSP500M-G
NC Bit i 6 <) 4 3 2 1 0
Cptidnal Data 1 . 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity | No Stop
No.8 name |code |code [JIS parity |check |ready |pit 1 bit
used contral | control carried | signal
type 2 out
NC Baud Rate
Optional
Pzrameter 2400 Note: * 0 or 1 as required
(Word)
No.6

Switch Setting at 7652NC:
(to be set by opening the tape punch side back doar)

S1, 82, 84, S5, 89, 810, S12, S13, S15
S8, 86, S7, S8, S11, S14, S16
S17 through S36

ON
OFF
OFF
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9-6. CITIZEN - CRP-2500
0OSP5020M CRP-2500
OSP500M-G DB25
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 3 RD
RXD 3 < 2 sSD
RTS 4 > 5 CS
CTS 5 < 4 RS
DSR 6 < 20 ER
SG 7 7 SG
CD 8
RG1 9
DTR 20 - 6 DR
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 4 3 2 1 0
s Data 0 0 1 . 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name |code code JIS parity [check |ready |pit 1 bit
used control | control carried | signal
type 2 out
NC Baud Rate
Optional . i ;
Barivieisr 2400 Note: *0 or 1 as required
(Word)
No.6
Switch Setting at Tape Punch:
DIP switch 1 DIP switch 2

1.2 3.4 86 .6.7 8

ON
OFF

}

Data length: 8 bits No parity check

No parity Even parity

Stop bit: 2 bits DC code not sent

from the reader

DC control effective

1 2 3 45 6 7 8

DC code not punched

2400 bps

Spare

Reader does not
stop tape reading
when it reads %

(ER) code.
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9-7. CASIO - 650NC, 750NC
0OSP5020M B650NC, 750NC
OSP500M-G DB25 DB25P (screw lock type)
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
XD 2 > RD
RXD 3 < SD
RTS 4
CTS 5 < - 8 CD
DSR 6 << 20 ER
SG 7 7 SG
CD 8
RG1 9 5 Cs
DTR 20 DR
EX-INT 23 - RS
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 a 3 2 1 0
Optional Data 0 0 0 - 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name code code JIS parity check |[ready bit 1 bit
used control | control carried | signal
type 2 out
NC Baud Rate
Optional i & ;
P —— 300 Note: *0 or 1 as required
(Word)
No.6
Switch Setting at 650NC:
(Switch Name) (Switch Setting)
Specifications 10C  SWi1, SW2, SW3, SW4, SW5, SW9, SW10: ON
SWe, SW7, SW8 : OFF
Level 1B SW1 through SW4 : ON

Baud rate 11G  Set at slide switch 300 bit/sec.
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9-8. JBM - PR30
0OSP5020M JBM PP-30
OSP500M-G DB25 DB25P (screw lock type)
Signal Name Pin No. Pin No. Signal Name
FG 1
TXD 2 > 9 RD
RXD 3 = 14 sD
RTS 4 15 CTS
CTS 5 = 13 RTS
DSR 6 < 24 P.ON
SG 7 25 GND
CD 8
RG1 9
DTR 20
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 4 3 2 1 0
Optiandl Data 0 0+ . 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name [code code JIS parity |check |[ready |pjt 1 bit
used control | contral carried | signal
type 2 out
NC Baud Rate Note: *0 or 1 as required
Optional 2400
Parameter + The tape punch can be used disregarding of the use of DC
(Word) code control. However, the DC code control must be set to be
No.6 used for the tape reader provided with the tape punch.

Note:

The JBM punch not provided with indication [_]X[] ][]

on the name plate at the connector is the parallel model
and not used for RS-232.

Switch Setting at PR-30:

Setting is made with DIP switch.

1 2 3-4 58 .6 78

ON
OFF
2400 bps
only #3: ON

others

: OFF

}

Stop bit: 1
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9-9. NEC DATA TERMINALS - NDT-9501
OSP5020M
OSP500M-G DB25 NDT-9501
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 = 3 RD
RXD 3 < 2 SD
RTS 4 > 5 CS
CTS 5 < 4 RS
DSR 6 << 6 DR
SG 7 7 SG
CD 8
RG1 )
DTR 20
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 4 3 2 1 0
Optional Data 0 1 * 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name |code code JIS parity |check |ready |pit 1 bit
used control | control carried | signal
type 2 out
NC Baud Rate Note: *0 or 1 as required
Qptiaral 2400 Set “1” at NC optional parameter (bit) No.1 bit 3
Parameter P P ) :
(Word) (Tape delimiting % code)
No.6

Switch Setting at NDT-9501:

Code

Baud rate :

ISO (OSP standard)
2400 bps (OSP standard)

JBM'’s data collector DC1 is the same hardware as NDT-9501.

Note:

When program data preceded by a file name is sent from the OSP to the NDT-9501,
the file name is not recorded because the NDT-9501 ignores the information until it
receives the first % code. Therefore, when data is sent from NOT-9 501 to the OSP,
it is not assigned a file name.
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9-10. TANAKA BUSINESS MACHINE - PT-30RS
OSP5020M JBM PP-30
OSP500M-G DB25 DB25P (screw lock type)
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 > 3 RD
RXD 3 = 2 Sh
RTS 4 > 5 CS
CTS 5 <
DSR 6 < 20 ER
SG 7 7 SG
CD 8
RG1 9
DTR 20
EX-INT 23 = 4 RS
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 4 3 2 1 0
Opmonal Data 1+ « 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name [code code JIS parity |[check [ready |pit 1 bit
used control | contral carried | signal
type 2 out
NC_ Baud Rate Note: *0 or 1 as required
Optional 2400
Parameter +  Punch (printer) : Possible disregarding of the use of the DC
(Word) control code
No.6 Reader Possible only when the DC code control is

set effective

Switch Setting at Tape Punch:

4-pin switch

2400 bps
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9-11. TANAKA BUSINESS MACHINE - PT-30RP
OSP5020M TBM PT-30RP
OSP500M-G DB25 DB25P (screw lock type)
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 > 3 RD
RXD 3 = 2 SD
RTS 4 > 5 CS
CTS 5 < 4 RS
DSR 6 < 20 ER
SG 7 7 SG
CD 8
RG1 9
DTR 20
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 4 3 2 1 0
Cptions Data 0 0 1+ : 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name |code code JIS parity |check |ready |pit 1 pit
used control | control carried | signal
type 2 out
NC Baud Rate Note: *0 or 1 as required
Optional . ; . :
BaraitiaisE 2400 Punch (printer) : Possible disregarding of the use of the DC
(Word) control code
No.6 Reader : Possible only when the DC code control is

set effective

Switch Setting at Tape Punch:
6-pole DIP switch

PT-30R
PT-30P Tape punching possible in the same
PT-30RP connection.
PT-30MINI
R : Tape punch and reader
2400 bps P : Tape punch and printer

gg:gr? S?F PR : Tape punch, reader, and printer
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9-12. FANUC - PPR
OSP5020M PPR
OSP500M-G DB25 DB25S (screw lock type)
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 > 2 RD
RXD 3 < 3 sSD
RTS 4 > 4 CS
CTS 5 5 I/0 BUSY
DSR 6 < 6 IO ALARM
SG 7 7 SG
CD 8 < 8
RG1 9 :|
DTR 20 i 20 DR
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 5 4 3 2 1 0
Bl Data 1+ % 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name |code code JIS parity |check [ready |pit 1 bit
used control | control carried | signal
type 2 out
NC Baud Rate Note: *0 or 1 as required
Sgrt;rqgier 4800 +  When “1” is not set for the DC code control bit, press
FANUC PPR.
(Word) on
No.6 + The tape punch can be used disregarding of the use of DC

code control. However, the DC code control must be set to be
used for the tape reader provided with the tape punch.
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9-13. MIKUNI TOKUSHU KIKI - CF30, CF10
OSP5020M CF30, CF10
OSP500M-G DB25 DP25P
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 > 3 RD
RXD 3 =3 2 SD
RTS 4 5 CS
CTS 5 < 4 RS
DSR 6 < 20 ER
SG 7 7 SG
CD 8 — 8 CD
FG1 9
DTR 20
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 4 3 2 1 0
Optional Data 0 1 * 0 0 1 0
Parameter
(Bit) Contents | File DC DC 8 bit Even Parity |No Stop
No.8 name code code JIS parity check |ready bit 1 bit
used control | control carried | signal
type 2 out
NC Baud Rate
Optional
Pgralameter 4800 Note: *0 or 1 as required
(Word)
No.6
NC Bit 7 6 5 4 3 2 1 0
Optional & % * * B
Parameter Detel ! 1 s
(Bit) Contents | Tape Tape Tape Tape Tape Tape Auto- Tape
No.1 special |special |special |read deli- TV matic code,
code code code verify miter check |tape ISO
ignore |alarm used % (ER) code code
code recog- | setting
nition
NC RS232
Optional Busy Time Note: *0 or 1 as required
Parameter
(Word) 60 (sec)
No.34
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9-14. TAKAHASI DENKI - HFD-35

0OSP5020M
OSP500M-G DB25 HFD-35
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
XD 2 > 3 RD
RXD 3 < 2 sD
RTS 4 5 CS
CTS 5 < 4 RS
DSR 6 < 20 ER
SG 7 4 SG
CD 8 — 8 CD
RG1 9
DTR 20
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 4 3 2 1 0
gp“““a' Data 0 0 1 . 0 0 1 0
arameter
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name [code code JIS parity |check [ready |pjt 1 pit
used control | control carried | signal
type 2 out
NC Baud Rate
Optional 5400 Note: *0 or 1 as required
Parameter
(Word)
No.6
NC Bit 7 6 5 4 3 2 1 0
Optional . * « % *
Parameter ba 1 ] 1
(Bit) Contents | Tape Tape Tape Tape Tape Tape Auto- Tape
No.1 special |special |special |read deli- TV matic code,
code code code verify miter check |tape ISO
ignore | alarm used % (ER) code code
code recog- | setting
nition
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9-15. ANRITSU - DPT610A
OSP5020M DPT610A
OSP500M-G DB25
Signal Name Pin No. Pin No. Signal Name
FG 1 1 FG
TXD 2 3 RD
RXD 3 < 2 SD
RTS 4 > 5 Cs
CTS 5 < 4 RS
DSR 6 < 20 ER
SG 7 7 SG
CD 8
RG1 9
DTR 20 - 6 DS
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 3 2 1 0
Optional
Paramiotor Data 0 0 0 0 1 0
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name |code code JIS parity [check [ready |pit 1 pit
used control | control carried | signal
type 2 out
NC Baud Rate
Sg:;{::a]:ler 2400 Note: *0 or 1 as required
(Word)
No.6
Switch Setting at Tape Punch:
DIP switch 1 DIP switch 2

1 2 3 45 6 7 8

ON
OFF

Serial IF ‘r
DC code control

DIP switch 3
1 2 3 45 6 7 8

1 2 345 6 7 8

Baud Rate 2400 * .
Stop bit: 2 bits

Parity bit: No
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9-16. ACC SYSTEM - PT-PR

0OSP5020M
OSP500M-G DB25 PT-PR
Signal Name Pin No. Pin No. Signal Name
FG 1
TXD 2 RD
RXD 3 < sSD
RTS 4
CTS 5 << 4 RS
DSR 6 < 20 ER
SG 7 7 SG
CD 8
RG1 9 = 5 CS
DTR 20 6 DSR
EX-INT 23
NC Parameter OSP5020M/OSP500M-G
NC Bit 7 6 5 4 3 2 1 0
Ontiona! Data 0 0 0 . 0 0 1 0
arameter
(Bit) Contents | File DC DC 8 bit Even Parity No Stop
No.8 name code code JIS parity check [ready bit 1 bit
used control | control carried | signal
type 2 out
NC Baud Rate .
Optional Maximum baud rate of this punch is 600 bps.
Parameter s
(Word) Note: *0 or 1 as required
No.6
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SECTION 4 ANIMATION FUNCTION

1. General
1-1. Special Features

The animation function makes it possible to monitor the blank machining conditions such as tool
movement, cutting depth etc., by simulation (drawing).

High-speed drawing is possible while in Machine Lock condition. Graphic display consists of a SPLIT
VIEW and a SOLID VIEW, with switching possible between the two at any time.

1-2. Main Functions

(1) Display Mode

SPLIT VIEW mode (Fig. 4-1), and SOLID VIEW mode (Fig. 4-2), with switching between the two
possible at any time.

Fig 4-1 SPLIT VIEW =
[, AUTO CGEZIPATIOMN TEST.MIN o] N193 3
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S |
ACTLAL POSI. R )m
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z  sip.e00 | A L
|
F e.e L f:
s 5] L
Be oD g L - - — = *
B3.016 /
QUTTIMG TIFE i ;
=10
- e 5 o
FROGRAA| AT | FART ELOCK TEX I
L SELECT |FOSIT. |PROGRAM| DATA | SEARCH) DATA | [EXTEND) )
EDNE2ENEDNES(ES) E8)
Fig 4-2 SOLID VIEW
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AUTO CFEERATION TEST.MIN [} H193 33
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CQUTTING TIIE
B:34:39 z
kL
;ﬁmpm RCTUR [PRRT BLOO. l CHECK l
SOLECT |POSIT. |PRoGRar| DATA | cEmRcH| DATA | CEXTEMD] J
.S

FIE2EINEDES)IFEBIFET7IFES)
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(2) Projection Angle Change
In the SOLID VIEW mode, the TILT angle and PAN angle can be freely changed so that the
object can be viewed from the desired direction (Fig. 4-3).

AUTO CFERATION TEST.NMIH 0 H1B 19
=AGLE CHAVGE
PN ge
TILT ag
CLRSCRT P
QUESOR L : DlaXs
CURSOR-:RIGHT

QRSOR~:LEFT

=T 1 0 =i

FOF2IFIFDEDESBIEZIES)

Fig. 4-3 Projection Angle Change
(3) Display Area Change
The display area settings can be changed for both the SPLIT and SOLID VIEW modes.
(Fig. 4-4)
(4) Painting
Display of the cut pattern changes according to the cutting depth of the machined area.

Ty
( AUTO OFEEATION TEST.HIN o H18 12
=FREA CHANGE = m"[— el .~ REDUTE
CEHTER
% 0.0e0
v 0.000 of ¥
z -20. 080
=100
PAGE T : MAGNI, —
PRSEL:REDUCE
(33
T5.600
=G5
0 188
-GS
> —Tee 5 T i
T T el an |
L FMARKER It )

(F1)(F2)(F3)(F a)(Fs)(FB)(F 7)(F8)

Fig. 4-4 Display Area Change
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(6) Blank Definition
Settings can be made for the blank contour and position (Fig. 4-5).

' ™
FROG OGFEEATION BA¥ DEF
i =1 SYMEJL [IAFINE p» I Mo=B1 Co-01
1T SN EESEEERE [BrIREC v
- 15 IND==
- FMESH =16mm
— SELECT SYyrBoL
- / Ma. =LAST
P R
1 S ud | =48 1§ lo 130y
| I 1
)i
1 BUD
] O o2 o
T b L A A A 2 P
WA
SMTH !
>H i
iy g ! =in B 18 Ly
SYrBOL
\_ CPEATE| DELETE| AFEND SELECT QUIT Y

CFOUEDIEIEJDNEDEBSIED(ES)

Fig. 4-5 Blank Definition

(6) Automatic Setting for Display Size

Appropriate display size can be automatically determined according to blank size.
(7) Setting of Cutting Tool Shape

Setting can be made for the cutting tool shape.
(8) Selection of Drawing Speed

Display is possible for actual cutting speed or high speed.
(9) Cutting Time Calculation

Cutting time calculation function is available.
(10) Compatible for Rotary Axis and Five-face Machining

Rotary axis, five-face machining is possible.
(11) Intervention for Return Operation

Return search, sequence return operation intervention is possible.
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Screen Layout

For color graphic display, the screen layout is as follows:

(1)

@
(3)

24 lines

| 64 columns .
g |
[ p—
-2 Title display area
— g Alarm display area
=] Graphic data
display area
B x 51 = 408 dots
8x 64 = 512 dots
5]
o
=
©
Las w
=
- ” o
Graphic display area =
(3]
n
=1
o™
»®
— w
© Console display
=] area
=
) o
o~ g_ Function display area
13 (0.51) 51 (2.01)

play area.

Fig. 4-6 Graphic Display Screen Layout

On color graphic CRTs, a moving trace line and blank contour are displayed in the graphic dis-

If a graphic display and a character display overlap, the character display has priority.

The graphic display area can be switched as follows:

408 (Horiz.) x 320 (Vert.) dot
512 (Horiz.) x 320 (Vert.) dots
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1-4. Animation Screen, Explanation of Terminology
= _ Z = ™
! AUTO COFERATICH TEST.NIN 0 H193 o
|
| * SPLIT VIEW #| v
ACTUAL POST.
X Z00.000
& 300, 600 ol
z  sc0.008
F 0.9
=1 0o ~18@k
He 0D Of !
SCALE
£0.015
CUTTING TIME | eof
8:34:20
/‘/ =EX 4
- =E% // —1pak
- ] =EX / i s %
- = 4 -0 @ B
i S| TRACES | TOOL [ maTE- [GRAPHIC|] DATA | HIGH
- L GRFPHIC1FHII~HTEI KIND | RIAL | ERASE | OM/OFF| DRAM | (ENTEND J
~ ’
rd
s FDEDEIEDEDEBDEDESD)

* SPLIT VIEW * =—— Either SPLIT or SOLID view mode will be displayed on the graphic screen.

ACTUAL POSI
X 300.000 Actual position is displayed using blank coordinates.
<—— During 'Mirror Image' operation, a minus (-) mark is displayed before the axis name.
Y 300.000 When 5 or more axes are used, change occurs when axis is switched.
Z 560.000

F 0.0 -
S 0 | Feed command value (override added)

H= 0 D= 0 = When feed occurs with each rotation, Fris displayed.
SCALE
80.016 —— Spindle rpm command value (rpm, override added)
> CUTTING TIME 5 Wil : e o
0:34:40 - lool length compensation No.

D: Cutter radius compensation No.

Displays the screen scale.

Displays the cutting time.

Cutting time varies for ‘Machine Lock’ and ‘Non-Machine Lock’,

Machine lock mode: At the completion of one program block, time necessary for axis motion
in that block is calculated and totaled at the completion of the program.

In this calculation, time required for the execution of M, S, T and G04 commands is not
included.

Cutting time is calculated using the feedrate obtained by multiplying programmed F value by
feedrate override setting (the setting at the start of the block). Axis feed time in the rapid feed
mode is calculated assuming the override setting of 100 %.

Non-machine lock mode: Actual time during operation is counted.

Cutting time is not cleared until the initial START button of the program is pressed. The information in
the graphic data display area changes according to the function key which is pressed.
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MDPI OQOFERATION TEST.MIN 0
vOSFLIT VIEW + 0
FCTLRL PRSI
kS i1, 00
¥ 2], 00D of
o S0, G00
E .9
s 4] 108
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SIALE
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0: L: 1
=EX
=EX el
=GE ) .
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A

L— (A)

(F1D)(F2)(F3)(Fa)(Fs)(Fs8)(F 7)(F8)

The (A) area displays the tool presently being used, which will henceforth be referred to as the “Tool

Kind”.
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The animation display consists of drawings of the trace line (locus), envelope line, envelope figure,
blank, and animated tool.

SOLID VIEW

Animated tool (2)

Envelope line (3)

Trace line (locus) (1)

SPLIT VIEW
g (Plane View)
\
\
\
\
\
\
\
\ (B f{fIf///////////////////////7 Blank
CA 7 r’;’x”f’x’f’/’/’z”f 77 f’f’)’v’ 777777 v’f LI i1
Trace line X e
(locus) (1)
& Animated tool (2) Envelope figure (4)
AN

Envelope line (3)

N 4' 77 TTTTITITIIT I TTTTTTTTT

(Side View)
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(1) Trace Line
Displays the tool locus.
(a) The trace display type varies according to the feed type as follows:
Positioning :  broken line
Cutting feed :  solid line
Manual rapid traverse:  dashed line
Manual cutting feed :  dashed line

(b) The trace line has a single color (multi-color is impossible) which is designated by the
GRAPH DATA setting.

(c) Drawing (EXIST/NONE) of positioning, cutting, and manual (rapid, cutting) feed can be desig-
nated by the GRAPH DATA setting.

(2) Animated Tool
Tool position is displayed.
(a) The simulated likeness of the tool in that position will be displayed.
(b) Animated tool is set by graphic system variables and by the tool number which is in use.
(c) Animated tool color can be designated by the GRAPH DATA setting.
(d) Drawing (EXIST/NONE) is also designated by the GRAPH DATA setting.

(e) If the simulation magnification is large, or the tool diameter is large, part of the display may
be cut off (see figure below).

Cut off

(f) Because the animated tool has priority over the workpiece blank, if the tool is positioned be-
hind the workpiece blank, it will appear in front of the workpiece blank on the display (see fig-
ure below).
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(3) Envelope Line

The image line of the tool passage space which is defined at each block of the NC part program
is displayed. This drawing occurs only for the cutting mode (cutting feed, manual cutting feed).

(@) The envelope line consists of tool passage width indicated by the width line, and the tool cir-
cle indicated at each block change. The width and tool circle configurations are set by the
tool number in use, and by the graphic system variables.

Width
line

Tool circle

Setting made by graphic system variables, too! diameter.

Q

Setting made by graphic system variables(™1)
(tool dia., nose angle, point dia.)

Tool Dia. #0 #0 =0
Nose Angle 180 ° >0, <180 ° Same as left
Point Dia. Any 0 %0
Cycle Cone Truncated cone

(b) During manual cutting feed, the tool circle drawing is displayed periodically.

JOG feed

S

| -

OO 00

Envelope line color and drawing (EXIST/NONE) is designated by the GRAPH DATA setting.

"1 Graphic system variables can be freely set within the range given on Section 2-3, and are
not dependent on the tool classification number. However, the tool shape selection may be
made automatically by the tool classification number.
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(4)

(c) Plane envelope line drawing occurs as follows:
Tool circle drawing occurs on the normal plane of the cutting axis.

The width line drawing for arc cutting occurs on the plane designated by commands G17
- G19.

For non-arc cutting, drawing is the same as for the tool circle. (see figure below)

L

== Width line NT ool circle

Tool circle

Envelope Figure
The workpiece blank area where tool cutting has occurred is displayed.

(a) Depending on the machining height, 42 gradation patterns are available. Workpiece blank
area is also changeable. This simulation occurs only in the cutting mode (cutting feed, JOG
feed), and is not available for SOLID VIEW, or for the side face only SPLIT VIEW display.
Furthermore, for two-plane SPLIT VIEW, drawing movement is restricted to the plane drawing
range.

(b) Side face drawing uses a fixed gradation pattern regardless of the cutting height.

(c) The shape of the envelope figure is determined by graphic system variable of the tool num-
ber in use.

(d) The envelope figure is ineffective when 3 or more axes are moved simultaneously.
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2. Types of Animation

2-1. Graphic Display Coordinate System
The graphic coordinate system varies depending on whether the machine is a vertical or horizontal
model.
Coordinate system for vertical models: Coordinate system for horizontal models:
A coordinale system is assumed in which the A coordinale system is assumed in which the
verlical axis is lhe Z-axis. verlical axis is the Y-axis.

Spindlehead

X ¥ X
Z
e s sy SPLIT VIEW selections
¥ X
| I
1 |
' i
' |
' !
| Xy —Z
I z | Z = Y_ T v '_:
|
! | I 1
| |
| | :
I I [ I
I X v | 4 bl
Esrasmnn raisscamma <l I e s i s e ot St et g et 1
~=
:l ! Dotted line area indicates two-surface SPLIT VIEW.
L——

The following SPLIT VIEWs are possible depending on the cutting axis direction (indicated by arrow).
Broken line areas indicate two-plane SPLIT VIEW.
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2-2. Explanation of Animation Related Functions

(* indicates graphic related function.)

AUTO OPERATION

PROGRAM | ACTUAL PART BLOCK | copmon AXIS CHECK | orenoy |
SELECT | PoOSIT |PROGRAM | DATA CHANGE | DATA -
LIBRARY TOOL | pepsonAL | DiacNosIs MESSAGE | [EXTEND] [

P.SET DISPLAY -
NUMBER [ oo o | NUMBER sP SP-NO. P—
SEARCH sTOP SELECT | SEARCH -
— TOOL | \yateriaL | GRAPHIC | DATA o —

/ANIMATE | KIND ERASE | ONOFF | DRAW -
GRAPHIG | GRAPHIC [ AUTO AREA ANGLE —
DATA SCALE CHANGE | CHANGE
MDI OPERATION

DATA | ACTUAL PART T P— AXIS CHECK | oyrenpy |

INPUT POSIT | PROGRAM | DATA CHANGE | DATA
HIBRARRY TOOL | pepsonAL | piagNosis MESSAGE | [EXTEND]

P.SET DISPLAY :I
Graphic | TRACEANI[ ool [ T GRaPHIC | DATA HIOH | o

MATE KIND ERASE | ON/OFF | DRAw :I

GRAPHIG | GRAPHIC [ AUTO AREA ANGLE —
DATA SCALE CHANGE | CHANGE
MANUAL OPERATION

ACTUAL | PART T3 [ AXIS CHECK [ ooy [

POSIT | PROGRAM | DATA CHANGE | DATA e

TOOL { pepsonAL | piaGNOsIS MESSAGE | [EXTEND] [

DISPLAY i

GRAPHIG | TRACE TOOL [ \aremiaL | GRAPHIC | DATA L —

/ANIMATE |  KIND ERASE | ONOFF | DRAW L

crapHic | GRAPHIC [ AUTO AREA ANGLE [EXTEND] [
DATA SCALE CHANGE | CHANGE
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Except for the [F1] (GRAPHIC) function, all graphic related functions are ineffective during non-

graphic display.
GRAPHIC
=
TRACE/
Fa ANIMATE
TOOL
F3 KIND
A MATERIAL
GRAPHIC
F5 ERASE
DATA
F& ON/OFF
HIGH
F7 DRAW
- [EXTEND]
L
GRAPHIC
F1
GRAPHIC
F2 DATA
AUTO
e SCALE
F4
AREA
F5 CHANGE
ANGLE
F6 CHANGE
F7
[EXTEND]

F8

For graphic display

For trace/animation switchover

For tool kind display ON/OFF

For blank drawing

Erases graphic display

ON/OFF switch for graphic data area

ON/OFF switch for high-speed drawing
(Not effective in manual mode.)

For graphic display

Establishes the Graph Data Set mode.

Automatic setting of the drawing area

Establishes the area change (display size) mode.

Establishes the projection angle change mode.
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2-2-1. Trace/Animation

Each time this function key is pressed, the display at the upper right of the screen changes as follows:

TRACE |/ | ANIMATION

v

TRACE [/ ANIMATION —> TRACE /|ANIMATION
(A) (B) (©)

The graphic display changes as follows:
(A) : Only the trace line is displayed.

(B) : Only the animation (blank, envelope figure, envelope line, animated tool) is displayed.
(C):  Both the trace line and animation are displayed.
This function is used only for switching as shown above, and cannot be used to erase, or stop
drawing.

This function is effective for SOLID VIEW and SPLIT VIEW modes.

( AUTO COPERATION TEST.HIN 0 N193 234
Il w -
» SFLIT VIDd = ¥ ‘//
ACTLRL PCET.
x 300. (A
¥ 306G. 63 o
z 550. 600
F e.e
=1 5] -188
H= B D= a e
SCALE
E0.012 H
QUTTING TIFE ok  E——
3:34:39 #:
=X
=HD -iear
=8 X : 3

56 5
TOOL | MATE- [GRAPHIC| DATA | HIGH
Or/OFF|  DRAM | [EXTEND]

TR~

GRAPHIC m:mrzl KIND | RIAL | ERRSE

FIE2DIEIFNEFEFsIEFEB)FDES)

(A) Screen
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i i
AUTO QFEEATION TEST.RIN 0 N193 et
+ SPLIT VIEL = 1“"
ACTUAL POSI. © © _-‘Q
x 200. 850 # ;
D B =
z SE£B. 800 =
F 8.8 (o o
) 5] L

8:34:39 | J I
-HD
LA -1eet
LA L
. i ®
mTE— Gﬁ*‘HIC mTﬁ HIQ"I
GRAPHIC FN]I“PTE KIHI) RIAL OrHrOFF [EXTErD)
~ o

FOFOEIEFONESIEBIED(ES)

(B) Screen

2-2-2. Tool Kind

(1) This is the key for drawing/non-drawing of the tool indicated at the upper right of the screen (tool
kind).

(2) This function is not effective when the GRAPH DATA setting for animated tool and tool kind is in
the non-drawing mode.

(3) This function is effective for SOLID VIEW and SPLIT VIEW.
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2-2-3.

2-2-4,

(1)

Material

When the material drawing function is activated, a search is conducted for the registered blank
(beginning with the lowest number) which matches the spindle direction and rotary axis condi-
tions of the GRAPH DATA setting. Drawing of this blank is executed after the graphic screen is

erased.
GRAPH DATA REGISTERED BLANK
SPINDLE DIRECTION HL
ROTARY AXIS Co No. DIREC. INDEX
1 V C10
2 \ C20
3 HR co
Search 4 HR Cs5
5 HF *
6 HB C25
v 7 HL C90
8 HL co
/ 9 \ Co
Drawing of blank No. 8 is displayed. 10 HL co

(2)

3)

(1)
&)
@)
(4)

No. 10 and No. 8 have
the same conditions, but
drawing of No.8 is not
displayed because it has
a lower registration
number.

This function is not effective under the following conditions:

- There are no registered blanks with conditions matching those of the GRAPH DATA setting.
- Animation speed override is active.

- GRAPH DATA setting is in the material non-drawing mode.

This function is effective for SOLID VIEW and SPLIT VIEW.

Graphic Erase

This function erases the graphic screen.

If the animation speed override is active, this function will release it.

This function also erases trace, blank, envelope line, and envelope figure.
This function is effective for SOLID VIEW and SPLIT VIEW.
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2-2-5.

2-2-6.

2-2-7.

Data ON/OFF

(1) This is the ON/OFF function key for the graphic data display area at the left side of the screen.
(2) This function is not effective if the graphic display area is designated as PART.
(3) This function is effective for SOLID VIEW and SPLIT VIEW.

High Draw

This function enables high-speed drawing.

(1) High-speed drawing mode ON/OFF occurs each time this function key is pressed in the auto, and
manual modes with machine lock established.

(2) With high speed drawing mode, animation occurs at each block. Drawing occurs in the following
order: trace, envelope line, and envelope figure. Animated tool drawing does not occur at this
time.

(3) The high-speed drawing mode is released by NC reset or program end.

Note 1: In the high-speed drawing mode, both the GO0 and GO1 commands designate
straight line interpolation to the designated value.

Therefore, the actual trace (locus) will be different.

Note 2: During high-speed drawing, display occurs at the upper center portion of the
screen.
Note 3: The line connecting the start and end point of the arc is displayed for the 3-

dimensional arc (including 3-dimensional coordinate shift; G02 and G03) in the
high-speed drawing mode or on the cycle start with the return search.

Graphic Data

This is the function for setting the graphic drawing conditions.

- The GRAPH DATA setting mode can be entered from either the SPLIT VIEW or the SOLID VIEW.
If entered from SPLIT VIEW display, setting data will be available which applies to the SPLIT VIEW
only, as well as data which applies to both the SPLIT VIEW and SOLID VIEW displays. If the
GRAPH DATA setting mode is entered from the SOLID VIEW display, the reverse applies.

- Setting data which applies only to the SPLIT VIEW display is called 'SPLIT VIEW setting data’,
setting data which applies only to the SOLID VIEW display is called 'SOLID VIEW setting data’, and
setting data which applies to both is called 'common data’.

- The GRAPH DATA settings consist of 7 pages. Pages 5 through 7 are reserved for data where
infrequent settings are made, and access to these pages is restricted unless the PAGE LIMIT
setting on page 3 is set to NONE (no page limit). If this setting is EXIST, the system will not
proceed beyond page 4.
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GRAPH DATA Setting - List of Data Setting and Setting Range (1)

Function
Page Data Setting Item Data and Area Setting F11[1F21 | [Fa]
SET |ADD [SELECT]
Common | SPINDLE : ; ) . . O X X
DIREGTION 0-4 (0:V, 1:HF, 2:HL, 3:HB, 4:HR)
ROTARY AXIS * (not designated) O | x X
(A, B, C) angle
1 0 = angle = 359 (deg.)
GRAPHIC O X X
COORDINATE 0 to max. value used
NUMBER
GRAPHIC AREA PART ALL X X O
SPLIT PLANE Menu No. 1 - 4 O X X
5 || HE DIVIDING RATIO | 30 - 70 (%) O | x | x
SOLID PAN 0 - 359 (deg.) O @) X
VIEW TITLE _89 - 89 (deg.)
SPLIT CENTER CX O | O X
VIEW
cyY —9999.999 - 9999.999 (mm)
CZ
PAGE LIMIT EXIST NONE X X
3 | soLp AX @) X
VIEW
AY 4.000 - 999.999 (mm)
AZ
PAGE LIMIT EXIST NONE X O
Common | MASTER X-DIR. Y-DIR. Z-DIR. X O
X U Y V Z W
SLAVE AXIS X-DIR. Y-DIR. Z-DIR. X X O
4
NONE | EXIST | NONE | EXIST | NONE | EXIST
SLAVE O | O X
STANDARD —99999.999 - 99999.999 (mm)
COOR.VALUE
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GRAPH DATA Setting-List of Data Setting and Setting Range (2)

Function
Page Data Setting Iltem Data and Area Setting [F1] [F2] [F3]
SET ADD |[SELECT
Common | MANUAL FEED EXIST NONE X X o
TRACE DRAW
RAPID FEED TRACE EXIST NONE X X @)
DRAW
CUTTING FEED EXIST NONE X X O
5 TRACE DRAW
ENVELOP LINE EXIST NONE X X O
DRAW
BLANK DRAW EXIST NONE X O
TOOL DRAW EXIST NONE O
ENVELOP FIGURE EXIST NONE O
PAINT
Common | TRACE COLOR 1-7 O X X
ENVELOP LINE 1: BLUE
COLOR 2: GREEN
3: CYAN
BLACK COLOR 4 RED
6 ANIMATION TOOL 5: MAGENTA
COLOR 6: YELLOW
GUIDANCE TOOL 7: WHITE
COLOR
SCALE LINE COLOR
Common | FRAME MOVING 1-16 (dot) O @) X
UNIT IN AREA
CHANGE (dot)
ANIMATION 1 - 4 (dot) O O X
COMMAND OUTPUT
INTERVAL (dot)
7 RATIO OF ROOM 0 - 100 (%) O O X
AREA IN AUTO
SCALE (%)
ANGLE PAN 1 - 30 (deg.) O O X
CHANGE
PITCH TITLE | 1 - 30 (deg.) O &) X
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Setting Method:
There are 3 types of setting methods as shown below.
(@) Using the function key [F1] (SET):
@ Cursor keys [1], [ 1] are used to move the cursor to the data to be set.
@ Press the function key [F1] (SET).
® Input the numeric value setting.
@ Press the WRITE key.
(b) Using the function key [F2] (ADD):
@ Cursorkeys [ ], [1] are used to move the cursor to the data to be set.

@ Press the function key [F2] (ADD) and enter the numeric value to be added, which is select-
ed from previously set numeric values.

® Press the WRITE key.

(c) Using the function key [F3] (SELECT):
@ Cursor keys [1], [1] are used to move the cursor to the data to be set.
@ Press the function key [F3] (SELECT) until the data to be set is displayed.
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(1) Page 1
4 )
AUTD OFPERATION TEST.MIN i) M1g 19
| GRAPH [HTA *
SPINDLE DIRECTICH B FECISTERED BLANK
Q:V 1:HE 2:HL 3:HB d:HF 113.| DIFEC. | IMDEX
1 v *
ROTERY ANIS * 2
3
3
GREFHIC COORDINETE TRNEER o] S
5
7
SRAFHIC FFEA FRET 3
3
10
=Ex
=EX
=D
L SET | ALD | SELECT l | \ oUIT |
FOEF2DDEIEDEDEBIET(ES)
(a) SPINDLE DIRECTION

(b)

()

(d)

Set the spindle direction used for animation by entering a numeric value 0 - 4.

Function key to use: [F1] (SET)

Note:  For machine models which do not have a swivel head, the cursor does not move.
ROTARY AXIS

Set the axis name and angle of the rotary axis for which animation occurs. If a (%) setting is
made, the rotary axis is ignored.

Input example: ~ A230
Animation occurs only when A-axis is at 230° position.
Function key to use: [F1] (SET)
Note: When there is no rotary axis, the cursor does not move.
GRAPHIC COORDINATE NUMBER

The graphic coordinate system’s zero point offset value is designated by the blank
coordinate system’s offset value number.

Function key to use: [F1] (SET)
GRAPHIC AREA

Designate whether the graphic display area on the CRT is to consist of ALL or PART of the
data display column,

Function key to use: [F3] (SELECT)

—> ALL > PART —
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ALL (includes graphic data display area)

Ty
AUTO OPERATIOHM TEST.HIM 0 H193 234

* “:iF‘_H‘LT VIEW *

Lie]
P

a -
SRAFHIC] DATA IHIGH

L
=2

TRACE/ I TOOL METE— I

" - o
i

Rl , LEXTEND) )

GRAPHIC| AMIMATE| KIMD RIAL | ERASE | crleoFF
PART (graphic display area only)
( B
AUTO OPERATIOH TEST.MIN 2] r193 234
* SPLIT VIEW = an
ACTUAL FOSI.
X 309, 800
Y 300. 009 al
z S60. 609
F 0.9
S 8] =188r
H= 0D © 2 #
SCALE
—————
20.016
CUTTING TIME s
@:34:40
=EX
=Ex =100k
’Ex i 1 1
= =200 a i
TRACE- | TOOL MATE- [GRePHIC] DaTA HIH
g GRAPHIC| ANIMATE[  KIND RIAL | ERASE | Cil/OFF|  DRed | CEXTEND] )

(FIJE2IEIFDNENFB)FEDNED)

Note: If the graphic area has been designated as PART, data ON/OFF will not be
effective.
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(2) Page 2
SPLIT VIEW Setting Data

()

(b)

' ™
AUTO OPFPERATIOHMN TEST.MIN o] MZ2 23
* PLANE SELECT *
PLAHE | 4] E¥ Fl
T Y
| P
DIVIDIMG FATIO b= ] ) l %
| 2|
sHD
=EX
=GD
L SET ADD 'SELECTl I I I QUIT | )
(F1(F2)(F3)(Fa)(Fs)(Fs)(FZJ)(F8)
PLANE

The plane to be displayed is designated by the menu number. The following displays are
possible: Front face, plane, side face 1-plane display, and 2-plane display.

DIVIDING RATIO

When the 2-plane display is designated as the PLANE (item a)), the relative proportions of
the display areas for the 2 planes must be designated. This setting value will be the vertical
plane display ratio for the spindle position in relation to the entire display area.

Note: The graphic plane menu diagrams are different for the ‘H type’ and ‘V type’
models. For both models, there are 5 types of diagrams depending on the
page 1 SPINDLE DIRECTION setting. On the following pages, all 10 of these
diagrams are shown.
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V Type
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SOLID VIEW Display Setting Data

-
AUTO OPERATI QN TEST.MIN 3 MZz2 23
* PROJECTION AMGLE DATH
Py e EA
TITL AT 40
GD
5 60
35 48
>
SET | ADD | SELECT ’ | l QUIT I
N J

CFOE2EF3IFa)EFE)IFs)FDES)

The direction of the line of vision for parallel projection is designated by the PAN and TILT settings.

(a) PAN

Indicates the angle from the X-axis, above the horizontal plane.

0° - 359°

TILT

Indicates the angle from the horizontal plane.
—89° - 89°

(b)
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)

Page 3
( AUTCO OFEEATION TEST.MIN o Mz2 23 )
* AEEA DATA = 0. 091 mm
CENTER Cx 0.080 Y
(g 0. 000
< 9. 000
WIDTH [~ 2S0. 800
Ay ZE0. 000
Az 250@. 000
FRGE LINIT SN
v
=50
20
=GD
»
SET I ADD I sa_Ec:T‘ I I I OUIT ‘
S J

FIVEIEIEDEEBFEANDNEFES)

Although the display format is the same regardless of whether entered from SPLIT VIEW or SOLID
VIEW display, the data values will be different.

(@)

(b)

(c)

CENTER

The center screen coordinate values for graphic display are designated by the X, Y, Z settings.
The graphic coordinate system values are set by the X, Y, Z settings.

Function key to use : [F1] (SET)
Setting range : —9999.999 - 9999.999 mm
WIDTH

With the graph center value as the central point, the graph display width (area) is designated by
the X, Y, Z settings.

Function key to use : [F1] (SET)
Setting range : 4.000 - 9999.999 mm
PAGE LIMIT
EXIST : Data setting beyond page 4 (5 - 7) is impossible.
NONE : Data setting beyond page 4 (5 - 7) is possible.
Function key to use: [F3] (SELECT)
Limit EXIST/NONE switching occurs each time the function key [F3] (SELECT) is pressed.

—> NONE > EXIT
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(4) Page 4
-
AUTDO OPERATIOHN TEST.HIN s} NZ2 23 W
+ GREREH DAaTha + B, 001 mm
<-DIF. v-DIR. Z-DIR.
MASTER ® ¥ 7
SLAVE AXIS HOME MOHE MNIHE
SLAVE STAMDARD COOR. VALLE  10G00.009 0.000 0.000
k]
=GD
3SL
L SET | ADD | SELECT| { ] | QUIT l
FNEF2IEFEINEFNESEBFEZIES)
(a) MASTER

When equipped with an additional parallel axis, the axis where animation is to occur must be
designated. This will be the master axis and the other axis is the slave axis. For example, if
the W-axis is designated as an additional parallel axis, either the Z-axis coordinate value or
the W-axis coordinate value must be designated for Z direction animation.

For directional data where there is no additional parallel axis, the cursor does not move.

Each time the function key [F3] (SELECT) is pressed, the designation changes for X, Y, and
Z directions as follows:

X direction

> X > U
Y direction

> Y >V
Z direction
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(b) SLAVE AXIS

To incorporate the coordinate values of both axes (when an additional parallel axis exists)
into the animation coordinates, the EXIST setting is designated. |If this is not desired, the
NONE setting is designated. For directional data with no additional parallel axis, the cursor
does not move.

Each time the [F3] (SELECT) function key is pressed, the setting will change for X, Y, and Z
directions as follows:

— & NONE ——————> BXiIT ——

(c) SLAVE STANDARD COOR. VALUE

When the master/slave axis combination designation is EXIST, the standard coordinate value
for the slave axis must be set. For directional data with no additional parallel axis, the cursor
does not move.

(5) Page 5
( ~ = =
AUTO OPERATIOM TEST.HMIM ] re2 23

b SRREPH DETA »

MR FEED TRACE [RAH | EXIST |
FAFID FEED TRACE TRV EXIST
CUTTIMG FEED TRACE DRl EMIST
EMVELOP LINE DRAL EXIST
LA DR EXIST
TOOL DRALI EXIST
EMVELOP FIGURE PAINT ERIST
]
=D
YSL
)

SET I ADD I SELECT ‘ ' I QuIT ' J

(a) MANUAL FEED TRACE DRAW
Manual cutting feed and manual rapid feed trace drawing EXIST/NONE designation is made.
EXIST: A dashed line (— - — ) will be displayed.
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(b)

(c)

(d)

(e)

(f)

(9)

RAPID FEED TRACE DRAW

Rapid feed trace drawing EXIST/NONE designation is made.
EXIST: A dotted line (-------- ) will be displayed.
CUTTING FEED TRACE DRAW

Cutting feed trace drawing EXIST/NONE designation is made.
EXIST: A solid line (
Function key to use: [F3] (SELECT)

) will be displayed.

—= EXIST — > NONE _I

ENVELOP LINE DRAW
Envelope line drawing EXIST designation is made.
EXIST: A solid line (

) is displayed.

Tool circle

Envelope line _ /
=

N\
\
]
,\ Envelope line

. Tool trace line
Tool circle

\ Tool trace line (locus)

Tool circle

Tool circle

If the drawing designation is EXIST, a solid line is displayed.

BLANK DRAW

Drawing EXIST/NONE designation is made for the material which has been defined.
TOOL DRAW

Animated tool and tool kind drawing EXIST designation are made.

EXIST: The animated tool will be drawn at the graphic animation display area, and the tool
kind will be drawn at tool kind display area of the screen.

ENVELOP FIGURE PAINT

Envelope figure paint drawing EXIST designation is made.

EXIST: The envelope figure will be drawn when —
the animated tool passes across the ¢
area of the blank which is drawn. For _
the area of the material not drawn, en- | I
velope line (item c)) drawing will occur.
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(6) Page 6
/ T )
AUTO OPERATION TEST.MIN 0 MN2E 23
* GREFH DATA *
TRACE COLOR
ENVELOP LIME & FIGURE COLOR BLLE 1.BULE
2.GREEM
ELANK COLCR YELLOW  3.CYAN
4.RED
AHIFMATIN TOOL COLOR CYAN S.MASENTA
6. YELLOW
GUIDNHCE TOOL COLOR VAN 7.WHITE
SCALE LIME COLOR WHITE
b1v]
=GD
YEL
>
SET | ADD l SELECT, I ’ I QUIT I
4 J

EDEDEIEDEFBIEDNESD

(a) TRACE COLOR

(b) ENVELOP LINE & FIGURE COLOR

(c) COLOR

(d) ANIMATION TOOL COLOR

(e) GUIDANCE TOOL COLOR

() SCALE LINE COLOR
Each of the above colors must be designated.
Function key to use: [F1] (SET)
Select the color by entering a numeric value 1 - 7.
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(7) Page7

(a)

(b)

()

(d)

AUTO OPERATIOM TEST.MIN 0 2 23 h
* GREPH DATA #*

FREME MOVING UMIT IN AREA CHAMGE (dot) [EN

AHIMATION COATAND OUTPUT INTERVAL (dot) 2

RATIO OF ROOM AREA IN AUTO SCALE () za

AMNGLE CHAMNGE PITCH PAN s
TILT 5

ble]

=GD

L=

3

SET | ALD EELECT| | | | ouIT !
. 4

FODE2E3FEFES)IFsFEDNES)

FRAME MOVING UNIT IN AREA CHANGE (dot)

For area change (explained later), the distance which the scale frame is moved is designated
by pressing the [P T ], [P | 1keys.

Distance is designated by dot units.

A
=

I Movement is designated by number of dots.

ANIMATION COMMAND OUTPUT INTERVAL (dot)

The details of movement during animation is designated by the distance (dot units) of the
tool position’s nose movement on the CRT.

RATIO OF ROOM AREA IN AUTO SCALE (%)

The surplus area of the graph format is designated here (explained later) in proportion to the
blank.

ANGLE CHANGE PITCH

The amount of rotation (degrees) which occurs each time the cursor key is pressed, is desig-
nated here.
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2-2-8.

Auto Scale

The auto scale function determines the graphic area in which the blank is drawn automatically.
The auto scale function is as follows:

(1) A registered blank search occurs (beginning with lowest registered number) for the blank with
conditions which match the spindle direction and rotary axis settings of the GRAPH DATA.

When the blank is found, the graph area is automatically calculated according to the blank data.

Graph area setting is made after the graphic screen is erased. At this time, a GRAPH DATA set-
ting can be made for the surplus area around the blank. This setting is made as a percentage of
the blank area.

(2) The auto scale function is only effective for the data which is displayed while auto scale is being
executed.

(8) If no registered blanks with the appropriate settings are found, a no blank data ERROR will occur.
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2-2-9. Area Change

Area change for the Graph Data area is determined while viewing the graphic display. The area
change mode can be entered from either the SPLIT VIEW or SOLID VIEW displays. If entered from
the SOLID VIEW display, the SOLID VIEW display area will be determined. If entered from the SPLIT
VIEW display, the SPLIT VIEW display area will be determined.

(1) SPLIT VIEW Area Change

Area change is executed by using the page keys and the cursor keys to move the scale frame
( T 1) and the marker (+).

AUTO CFERATION TEST.MIN 0 ME2 23
= e L U=
SREA O M’I' Ez=q - renu2
CENTER

X 0.coe

¥ 0. Boe Al 4
z -ze.oomo

FRGET :MIHI .

A

PRGELFEDUCE

8a.816
S 58,
3 ~1eaf
-GS .
> ~ T 760

T T ] T ]

CEFOEDDENFDENEFEB)FENEDSD)

E

I

(a) Page key [P1] :— Magnify (screen format range is enlarged)
Page key [Pl ] :— Reduce (screen format range is reduced)

With the marker (+) as the center point, the scale frame will be magnified or reduced each
time the respective page key is pressed. If the page key is pressed continuously, magnifica-
tion or reduction will be continuous.

Note: The existing area can be enlarged by up to 10 times, but drawing will not occur be-
low 4.000 mm. The existing area can be reduced to 1/10th, but drawing will not oc-
cur above 9999.999 mm.

(b) Cursorkeys [T]1[{] [«] [-]

These keys are used to determine the center of the graph format. When a cursor key is
pressed, the scale frame will move (with the marker (+) as its center point) in the direction
indicated by the arrow on the key. If the key is pressed continuously, movement will be con-
tinuous.

Note: The distance which the scale frame moves each time the cursor key is pressed is
designated by the GRAPH DATA setting (FRAME MOVING UNIT IN AREA CHANGE

(dot)).
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(c) Function key [F5] (MARKER) [View point maker]

For 2-plane SPLIT VIEW display, area change occurs between planes XY < XZ, or between
planes ZY < XY by using this function key. If the marker is at the side face, it will move to
the flat face (plane), and if it is at the flat face (plane), it will move to the side face.

(d) Reduction to 1/10th

=
AUTC OFERATION TEST.MIN 0 22 =3
=CREA CHANcT» mec-‘- et e S RETHCE ]
CENMTER
x c.ex
Y 0.exc of -
£ -28. B2k
—1Bea
PREET s3I s x
1004
PAGE L FEDUCE
— i -
820. 168
¥S 58.
A
> TTe66 ‘T 500 H
SET
MARER QUIT
"o J

EIJE2DIEIFDEEBFE(FES)

(e) Function key [F7] (SET QUIT)

Area change is completed by pressing this key. With the marker as the center point, the
area enclosed by the scale frame will be the designated graph data area.
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(2) SOLID VIEW Area Change
SOLID VIEW area change is identical to SPLIT VIEW area change except that the function key
[F5] (MARKER) is ineffective.

( AUTO CPFERATION TEST.HIN 0 rME2 3 )
SEPEA CHY-T s HAGHT . B U
CENTER
x G.0cee
¥ c.coe
z G.06aC
PRGE T MAGHI.
ra
PAGE | : REDUCE
z
61.520
¥S 4@
X x
=G5 ¥
3 I
SET
MERKER QIT
- J

(FE2E3EDES(ESIEZIES)

r : ™
AUTO OPERATIORN TEST.MIN 0 ME2 23
#FREA CHANGE* MAGNI. / [FEiEs
CENTER
x 0.008
¥ 0.008
z 2.082
POAGE T : MAGHL.
PAGEL : REDUCE
______ z
619.200
S 48
plv] %
G5 ¥
[T T Teewl T
MARKER GUIT
AN J

FOFEEFOEEBEDES)
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2-2-10.  Angle Change

The direction setting for the projection angle is made while viewing the graphic display of the SOLID
VIEW model. Rotate the model until the desired projection angle is achieved. This function is not ef-
fective during SPLIT VIEW drawing.

( AUTO OPERATION TEST.MIN o e 3 )
*AMGLE CHAMNGE*
PR 5E°
TILT 40
CURSCORT:UP
CURSOR = DO
CURSCOR+~:RIGHT

CURSOR=:LEFT

=GS
29

e R I

CEFOE2EIEFEFNEFEFEBIFENDNEFES)

(1) Use the cursor keys [«], [-] to change the PAN angle (angle from X-axis positive direction).

+Z +Y

\
(/</\x' |
Y

+X \\B ]

X-Y-Z SOLID VIEW Z-X-Y SOLID VIEW
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(2) Use the cursor keys [ 11, [ ] to change the TILT angle (angle from horizontal plane).

+Z

]
| %
| |
i !
| |
m | +7 |
~ | ~ |
/ % S +Y R ~ :
X ) ~U

+X
X-Y-Z SOLID VIEW Z-X-Y SOLID VIEW

(3) Use cursor keys to move the projection angle model.

@
(
i =

(4) Function key [F7] (SET QUIT)
When this function key is pressed, the projection angle change is completed.

Note: The amount of angle increaseldecrease each time the cursor key is pressed is de-
termined by the GRAPH DATA setting (ANGLE CHANGE PITCH).
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2-2-11.  Blank Definition Function (Blank Define)

(1) Function Summary

This function defines the blank contour which is used for animation, and creates new part
program files for the UGC command configuration.

(2) Condition Transition Chart

( Program Operation J
A

F5 F7
% —
BLANK

_DEFINE ) [ Quir

Y

Blank Definition Selection
A A

F3 Fi F2 F4 F5 F6
" symBOL ) [ REGIS. a T—— " BLANK " BLANK I FILE
_DEFINE NUMBER )| | . |_SHIFT (_ENVLP. |_CREATE |

F7 F7 F7 F7

F?
™ ™ N ™
[ QUIT ( QuIT ( QUIT [ QUIT QUIT
) w v w ( :

BLANK NO. COORD. File
SELECT SYS. NO. Creation
L §
Symbol Definition J
A A A A
F1 F2 F3 F5
' ‘4 4 ‘s
) SYMBOL
1 CREATE ) KLDELETE 3 AMENDU L\SELECT )
F5, F6 F5, F6

REGIS. REGIS.
CANCEL CANCEL

Symbol Symbol Symbol Symbol
Creation Deletion Amend Update

Fig. 4-7 Blank Definition Condition Transition Chart
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(3) Explanation of Each Function

When the function key [F5] (BLANK DEFINE) is pressed while in the PROGRAM OPERATION
mode, the on-screen display will be as shown in Fig. 4-8.

_\\
PROG OPERATIOMN EA® DEF
Tk | QPERATION FELELT]+ [ Mo=91 Co=80
SJDIREC= V
IMD=x
MESH =18mm
1N {x} =40 v E1h] Al I‘{wv
z T
=i}
=El¢
=p ;
L8 TR =il EXTHS i A0 =1 130
REGIS. SYMEOL| BLANK | ELAMK | FILE
4 maieer| coor. | DeEFINE| sHIFT | Erip.| creaTe| ourT J

CFOE2IF3IENEFEsIEFEBsIFDEFES)

Fig. 4-8 Initial Display for Black Definition

The following pages will explain the use of each function key (shown below) which is used in the
blank definition process.

REGIS.
MUMBER

(F1)(F2)(F3)(F4)(F5)(F6B)(F7ZJ(F8]

SYMBOL
COOR. DEFIME

ELAMK ELAMK EILE
SHIFT ErMVLP.| CREATE| QUIT




3294-E P-192
SECTION 4 ANIMATION FUNCTION

(4) Register No. selection

When the function key [F1] (REGIS. NUMBER) is pressed, the on-screen display will be as
shown in Fig. 4-9.

( FROG OFEFRATION Eufe DEF
= ELAFE: Mo. SELECTION #+ P-AXIS:* PcE 1-1
! Ma.] DIREC IHDEN COCRDIMATE SYSTEM Mo.
¥ Rl LX)
gl = W + 503
i3 v + [
I 4 v * [5G
S W v o
& v + 50
} oh W 00
) v » [
L e ha * DG
T v * |33
=EX
=MD
YN
S=zlect a reaistration number.
REGIS. SYMECL | ELAMN BLAMNK FILE
MUMBER| COOR. DEFIME| SHIFT EMVLP | CREATE| QUIT J

FIJE2JEIIFEFDEFEEB)FENES)

Fig 4-9 Register No. Selection Display

(a) Function
Selection of blank register number and setting of blank conditions.
(b) Setting procedure
As the initial values for blank conditions, the following have been set for register No. 1 - 10.
DIREC: V

INDEX: *

@ Use the cursor keys [ 11, [ ] to move the cursor to the selected register No. position,
and then press the WRITE key.

@ The following data will be displayed on the console line:
O:V_1:HF_2:HL_3:HB 4:HR_._._.0O:V!
Enter the numeric values for the desired spindle direction.

Note 1:  If the present settings for the spindle direction are to be used without changes,
press the WRITE key.

Note 2:  When swivel head compensation is not used, a message is not displayed.
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® Next, the following message will be displayed on the console line:
*: No specified index Index * |

At this point, enter the cutting face angle setting, then press the WRITE key. Setting
data can be either [#], or [0 - 359] face angle numeric value. (If there are multiple
rotary axes, enter the axis name at the beginning of the face angle setting. Ex.: B190)

Note 1: If the present setting for the face angle is to be used without changes, press the
only WRITE key.

Note 2: If there is no rotary axis, message is not displayed.
@ On-screen display returns to that shown in Fig. 4-8.

(6) Coordinate system

When the function key [F2] (COOR.) is pressed, the on-screen display will be as shown in Fig. 4-
10.

-
PROG OPERATION BELANK DEF h
#% CORD. SYS. DESIG. *%  Mo:®1 DIREC: V IND:# PAGE 11
COCRD.SYS. Mo . =JEN
] ]
=) L ]

B:V 1:HF 2:HL 3:HB A{:HR
Epindle direction : W
»CO

SET I , l | coPY | DELETE| QuUIT I

COEFEF2IEF3IFaFEsEFEsIFDOED

Fig. 4-10 Coordinate System Selection Display

(a) Function
Coordinate system number setting and selection.

L SET | | I I COPY | DELETE' QUIT ] J

FOEF2DEIFEFDEFEEFEsIFDNESRD)

SET: The coordinate system number is set at the position the selection cursor indicates.
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(b) Setting procedure for coordinate system number
@ Setting a new coordinate system number
Setting example:
Coordinate System No. =1 Coordinate System No.=2

Selection cursor Selection cursor

EN
L N

Fig. 4-11 Blank Symbol Register (Ex. 1)

- The selection cursor is located at coordinate system No.1 where the symbol for a
cylindrical blank is registered (left diagram above).

- A new selection is desired at coordinate system No. 2.

- Press the cursor key [—] to move the selection cursor to the next setting area (right
diagram above).

- Press the function key [F1] (SET), enter the numeral ‘2", and press the WRITE key
to make the coordinate system No. 2 setting.

- With the selection cursor still at this position, press the function key [F7] (QUIT) to
complete the coordinate system setting.

@ Selecting from previously set coordinate system numbers.

Setting example:

Coordinate System No. =01

Selection cursor - The symbol for a cylindrical blank is

registered at coordinate system No. 1.

0_2| The symbol for a triangular blank is

A registered at coordinate system No. 2.

D - Coordinate system No. 2 setting is
desired.

- If the selection cursor location is as
shown in Fig. 4-12, press the cursor
key [—] to move the selection cursor
to the coordinate system No. 2

Fig. 4-12 Blank Symbol Register (Ex. 2) position.

- Press the function key [F7] (QUIT) to
designate the coordinate system No.
2 setting.
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@ Changing previously set coordinate system number

Example of setting change:

Coordinate System No.=01 Coordinate System No. =03

Selection cursor Selection cursor

p

o 24 |
0| O

HE N NN

COPY:

Fig. 4-13 Blank Symbol Register (Ex.3)
The symbol for a cylindrical blank is registered at coordinate system No. 1. The
symbol for a triangular blank is registered at coordinate system No. 2.
The coordinate system No. 2 setting is to be changed to No. 3.
The cursor is located as shown in the left diagram of Fig. 4-13.
Press the cursor key [—] to move the cursor to the next setting area.

Press the function key [F1] (SET), enter the numeral ‘3’, and press the WRITE key
to make the setting.

Press the function key [F7] (QUIT) to complete the coordinate system No. 3 setting.

The copy function permits copying of the registered symbol data for coordinate
system No. m (integer: 0=m=50), to coordinate system No. n (integer: 0=n=50).
However ‘m’ and ‘n’ must not be the same.
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< <Procedure > >

Copying the blank register data from coordinate system No. 1 to coordinate system No. 2:

1)
2)
3)
4)
5)

Press the function key [F5] (COPY).
Enter the numeral “‘1°.

Enter a comma (,).

Enter the numeral ‘2’

Press the WRITE key.

Coordinate System No. =01 Coordinate System No. =01

I . NN

Fig. 4-14 Example of COPY Function

A maximum of 32 blank symbols can be registered for each register number. If the
number of blank symbols exceeds 32, , copying cannot occur. The copy function will
overwrite any blank symbols previously registered for that coordinate system No., and
the copied symbol will be effective.

DELETE: The delete function is designated by the function key [F6] (DELETE).

When this key is pressed, the blank data of the coordinate system No. indicated
by the selection cursor will be deleted. Although the blank data is deleted, the
coordinate system No. remains unchanged.

Coordinate System No. =01 Coordinate System No. =01

Selection cursor

EI

|

O
||

u

oa]

o
[

(Before Deletion)

n

(After Deletion)

Fig. 4-15 Example of DELETE Function
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(6)

< <Procedure > >

To delete the blank symbol data registered at coordinate system No. 1, use the cursor key to
move the selection cursor to the coordinate system No. 1 location. Then press the function

key [F6] (DELETE). At this time, the following message will be displayed.

Blank data delete OK (Y/N) !

[Y] .... Deletes the blank symbol data.
[N] .... Does notdelete the blank symbol data.
QUIT: Press the function key [F7] (QUIT). When this key is pressed, the coordinate

system indicated by the selection cursor will be designated as the blank shape
(symbol) definition coordinate system No., and setting is completed.

Symbol definition

When the function key [F3] (SYMBOL DEFINE) is pressed, the on-screen display will be as

shown in Fig. 4-16.

( PROG

OPERATION BLAK CEF

-

VI

LEFLME p

Mo=01 Co=01

S|DIREC= V

IMD=%

MESH = 10mm

SELECT SymBoL

Fo. =LAST

40

>l

DEILF]

174

=11

0

CF:EQTEI LELETE| AMEMD

508
SYHMBOL
SELECT

QUIT

EVDVE2DENEFNEIEBIFEDESD

(a) Function

Fig. 4-16 Initial Display for SYMBOL DEFINE

This is the function for symbol definition. The blank shape is defined by combinations of

these symbols.

L CREP«TEI DEL.ETE, AMEND I

SYMEDL
SELECT

] aurT '

J

(FICE2)E3)FADFEFEB)F AFs)

Fig. 4-17 Initial Function for SYMBOL DEFINE Setting Procedure
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(b) Setting procedure

@ At the initial display for SYMBOL DEFINE (Fig. 4-16), press the function key [F5] (SYM-
BOL SELECT). The function key [F5] (SYMBOL SELECT) moves the pointer through
the symbol register sequence. Each time this key is pressed, the pointer proceeds to
the next symbol, and that symbol is highlighted. Normally the pointer is located at the
end of the register sequence.

Register

sequence No. No.1 No. 2 No. 3
Function key [F5] Function key [F5]
(SYMBOL SELECT) is (SYMBOL SELECT)
pressed. is pressed.
No. 1 highlight ends, No. 2 highlight
and No. 2 is high- ends, and No. 3 is
lighted. If the function highlighted.

key [F1] (CREATE) is
pressed at this point,
the symbol to be
created will be
inserted between No.
2 and No. 3.
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At the initial display for SYMBOL DEFINE (Fig. 4-16), press the function key [F1] (CREATE).

Fig. 4-18 shows the symbol select display. First, the symbol shape is determined. Use the cur-
sor key to move the pointer to the desired pattern, selected from among the 8 patterns displayed
at the left side of the screen. With the pointer at the desired pattern, press the WRITE key, and
this pattern is selected.

L g{z/g/é DELETE' AMEMD | gzsggl‘d QUIT | J

(F1)(F2)(F 3)(F4)(Fs)(Fs8)(F7)(F 8)

( PROG OPERATION EHAK DEF A
+f DemEpL | DEF[HE P Fo=01 Co=01
f:] BILIFEC= ¥
—3 Inp=+«
MESH = 10mm
— SELECT SVHEBOL
Mo sLFST
i -jl\ 1l 1] (1] 100
i
>
=N
g, L-_-g- 1) shdpd dadadrey i A0 R 8 L
SYMEOL
CREATE| CELETE| AMEMD SELECT 1 QUIT
|,

FOFEFDIENEFENFEEFEBIFENDFES)

Fig. 4-18 SYMBOL CREATE Function of Symbol Select Display



3294-E P-200
SECTION 4 ANIMATION FUNCTION

Note:

The blank symbol patterns shown at the left side of the Fig. 4-17 are as follows:

The left column represents the ‘plus’ area.
The right column represents the ‘minus’ area.

From top to bottom, the right column patterns are:

minus cylinder, minus triangular pole, minus quadrilateral, minus arbitrary quadrilateral,
and the left column patterns area: cylinder, triangular pole, quadrilateral, arbitrary quad-
rilateral.

Fig. 4-19 Blank Symbol Patterns

The ‘plus’ area is the area which has actual existence. The ‘minus’ area does not have
actual existence. For example, if a blank definition consisting of a cylinder shaped
opening in the center of the rectangular parallelopiped shown below is desired, a quad-
rilateral pattern is combined with a minus cylinder pattern.

!

Iy
i

L S I

I
|
-+
0 e e

v

[

Rectangle Minus Cylinder
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® With the blank shape determined, the next step is to determine the blank position and size.

( PROG OFERATION BLAK DEF h
FT T[T ¢ e ISrERl STRUJTIRE ¢~ | FMESH =1Gmm
H IT= 3 [ [8)SHIFT=16mm
| ] i VERTE>
| T e - SN
Ya= -1e
b= a
: b= ]
! | HEIGHT
< i Za"- -18
sacie | {ode -de Lo de o ydey Zbe 0
: H
[ | =
i IR
Y#]
=N
'_ o h'_ - goitgrn,
S e, 4 -Il"._/ - ~
SET | MUIER. I REGIS.| CANCEL [EXTEND]
L J
FOE2A)ENEFAEFESIEBs)IFE7ZI(ES)
Fig. 4-20 Symbol Creation, Position, Size Setting Display
I TMAGE
SET | NUMER. stxs.| cnncal |tE><TEHD]
COE2IEIIEYEsIEB8IE7(ES8)
POSIT.IV'ERTEX SHIFT | | '
|/ SHAPE|SELECT| SELECTI REGIS.| CANCEL [EXTEND]

(FIE2I(E3IF44)(Es)(E8)(EZ)(E 8]

Fig. 4-21 Symbol Creation, Position, Size Setting Functions

After the pattern has been determined (item @), the on-screen display will change to that shown
in Fig. 4-20. The blank position and size setting method consists of two formats: numeric input,
and image input.
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@ Numeric input format:

Press the function key [F2] (IMAGE/NUMBER.) until INPUT NAME is displayed in the
lower right portion of the display shown in Fig. 4-20. At the right side of the display
shown in Fig. 4-20, there are coordinate values which apply to each symbol item. Press
the function key [F1] (SET), enter the numeric value, and press the WRITE key. This
sets the desired coordinate values which determine the symbol position and size.

® Image input format:

Press the [F2] (IMAGE/NUMBER.) function key until INPUT IMAGE is displayed in the
lower right portion of the display shown in Fig. 4-20.

Image input consists of two modes:
a) Position determine mode
Determines the symbol position.
b) Shape determine mode
Determines the symbol size.
© Position determine mode:

Press the function key [F2] (POSIT./SHAPE) shown in Fig. 4-21 until POSITION is dis-
played in the lower right portion of the display shown in Fig. 4-21. Use the cursor to
move the symbol to the desired position.

@ Shape determine mode:

Press the function key [F2] (POSIT./SHAPE) shown in Fig. 4-21 until SHAPE is dis-
played in the lower right portion of the display shown in Fig. 4-20. The desired shape
can be determined by using the cursor key. The page key is used for magnifica-
tion/reduction. The blank symbol pattern changes which occur by using the page and
cursor keys are shown in Figs. 4-23 - 4-25,
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Page Key for Reduction

Actual Size (Plane)

]

Page Key for Magnification

(Cylinder)
A
s
| =>
!
- A -4 = 'A
I ]
(Triangular)
r———"
| =
3 &
- .
(Quadrilateral)
IRl ety |
>

(Arbitrary Quadrilateral)

Fig. 4-22 Use of PAGE Key for Blank Symbol Magnify/Reduce
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) Cursor Keys
- bt

:I 1 Cursor Keys

[T

Fig. 4-24 Using Cursor Key Change
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l:l 1) Cursor Keys
) a8

Fig. 4-25 Arbitray Quadrilateral Change by Using Cursor key
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Explanation of function keys
[F3] (VERTEX SELECT)
Changes the vertex which is indicated by the marker.

Example:

[
D 4

When the function key [F3] (VERTEX SELECT) is pressed, the vertex which is
indicated by the market is changed.

[F4] (SHIFT SELECT)

Determines the movement amount each time the marker is moved. The desired
amount should be entered at the upper right portion of the screen where SHIFT =
V is displayed.

The blank symbol shape, position and size which have been determined in items @
and @, are registered at the designated coordinate system No. by pressing the
function key [F5] (REGIS.).

— Precautions regarding blank definition

1) Shapes which have no area cannot be defined.

2) Arbitrary quadrilateral shapes with plane indentions ( < ) cannot be
defined.

3) If the symbol item’s coordinate value is not within a —9999 mm to 9999 mm
(—999.9 inch to 999.9 inch) range, it cannot be defined.

4) The minimum unit designation for the coordinate value is 1 mm (0.1 inch).
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(7) Symbol delete

(8)

9)

(a) Function
Selected symbol is deleted.
(b) Procedure

@ Select the desired symbol by using the function key [F5] (SYMBOL SELECT) shown in
Fig. 4-17.

@ Press the function key [F2] (DELETE).
Symbol amend
(a) Function

The shape of the selected symbol is changed. However the symbol shape pattern cannot be
changed.

(b) Procedure

@ Select the desired symbol by using the function key [F5] (SYMBOL SELECT) shown in
Fig. 4-17.

@ Press the function key [F3] (AMEND) to the symbol shape.
Symbol select
(a) Function

Symbol is selected.
(b) Procedure

@ Press the function key [F5] (SYMBOL SELECT) shown in Fig. 4-17. The selected sym-
bol highlighting will be magenta for ’plus’ area symbols, and cyan for 'minus’ area sym-
bols.
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(10) Blank shift
When the function key [F4] (BLANK SHIFT) is pressed, the on-screen display will be as shown in

Fig. 4-26.
( ™
PROG OPERATION BAK DEF
TL wf BUGrOE FHEFT fr Mo=01 Co=01
BJDIREC= V
IMD=*
MESH = 10mm
FERKER POSI,
H= -10.800
- Y= =10.0909
-b a a la_ o ta 1y Z=  —10.000
=1k I ]
SHIFT POSI.
- I
Ve
2=
E]
>0
SMERT
> bich i -~ i 15as
I , PLANE | SIDE I
SET MARKER| MARKER| EXECUTE QUIT
Yo J

CECDEDEIEFDEIFEDED

Fig. 4-26 Blank Shift Display
(a) Function
The blank position is moved.

(b) Function Key

] )

FVUEDIEIEDEDEBIEDNESD)

PLANE SIDE
SET MARKER| MARKER| EXECUTE

Fig. 4-27 Blank Shift Function Key
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(c) Procedure

@ The reference point (zero point) is moved to the pattern by using the function key [F3]
(PLANE MARKER,) for the (=j=) cursor, and the function key [F4] (SIDE MARKER) for the
(=g=) cursor.

@ The setting for the position to which the zero point is moved is made at the X=, Y=, Z=’
display, located at the lower right portion of the screen shown in Fig. 4-26. To make the set-
ting, move the cursor to the position where setting is desired, press the function key [F1]
(SET), enter the numeric value, and press the WRITE key.

® When the function key [F5] (EXECUTE) shown in Fig. 4-26 is pressed, the (=3=) cursor will
move to the X, Y, Z position designated in item 2) above.

Y %
. //"""\\ - ,/--\\.
TN AN
T\ TV
—400 g —400 S ’
~— N
0 400 800 1200 1600 2000 X —400 0 400 800 1200 X
z z
0 ] 0 T ——
—200 | 1 ] —200 L 1
400 800 1200 1600 2000 X —400 0O 400 800 1200 X
(Before Movement) (After Movement)

Fig. 4-28 Example of Blank Movement
In the example given in Fig. 4-29, the following movement procedure occurs:

- In the left side diagram (before movement), the cursor position (zero point) X, Y, Z set-
ting is (1200, 0, —100).

- A movement destination setting of X=800, Y=0, Z=-100, is made.

- The function key [F5] (EXECUTE) is pressed, and the cursor moves to the (X=800,
Y =0, Z=-100) position shown in the right side diagram at the right (after movement).
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(11) Blank size
When the function key [F5] (BLANK ENVLP.) is pressed, the on-screen display will be as shown

in Fig. 4-29.
RS
( PROG OFERATION ELAK DEF
Bl EEEIESEE0: Mo=01 Co=01
i ®]DIREC Vv
IMD=+
MESH = 10mm
SHIFT=Jddot
CENTER
Xa
'
1-h -4 -dn il 1] Es) Lny Z=
- LIIDTH
- 2
Y=
s
IPSFT
bl
A
L Y - - n n iy 1w
IMAGE~| MARKER| SHIFT
SET MUMER. SELECTI SELECT| EXECUTE GUIT I )

EDEDEIEDEDEBEDNES)

Fig. 4-29 Blank Size Display

(a) Function
Blank display size setting is made.

(b) Function Key

IMAGE~
SET MIMER.

EIE2EIEDEDEBDEDES)

SELECT SELECT, E,\’.ECUTEI I QuUIT I J

MﬂF.'KER, SHIFT

Fig. 4-30 Blank Size Function Keys

(c) Procedure
The setting method consists of two formats:
@ Display center, display size setting made by ‘numeric input’.

@ Display center, display size made using a marker (+), and frame (=) respectively. This
format is referred to as ‘image input'.
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Numeric input:

1) Press the function key [F2] (IMAGE/NUMER.) shown in Fig. 4-30 until INPUT NUME. is dis-
played at the lower right portion of the screen.

2) At the right side of the screen, the X, Y, Z setting area is displayed for display center and
display size (width). Press the function key [F1] (SET) to make these settings.

Example:
The blank display size will be as shown in the figure below if the following settings are
made:
CENTER: X=100 Y=100 Z=0
WIDTH : X=200 Y=100 Z=50
Y
200.000 —
100:000 [=r=rmrrsnsrnrersness 7
|
l
0.000 [— ;
I
I
1
I 1 [ ] x
Z
50.000 [—
0.000 f[====q~~~""""""T===—-- 7
i
i
—50.000 [— T
I
|
I | | I | ¥

—100.000 0.000 100.000 200.000 300.000

3) When the function key [F5] (EXECUTE) is pressed, the designated display size will be estab-
lished.
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Image input:

1) Press the function key [F2] (IMAGE/NUMBER.) shown in Fig. 4-30 until INPUT IMAG. is dis-
played at the lower right portion of the screen.

2) Determine the display center by using the cursor key to move the marker ( —:—).

3) Determine the display width by using the page keys to increase or reduce the frame
(T 1) width.

Note: By using the function key [F3] (MARKER SELECT), plane marker or side marker
can be selected. The function key [F4] (SHIFT SELECT) can be used to select the
movement amount for each frame and marker movement.

[PL] : Increases the frame width.
[PT1 : Reduces the frame width.
4) Press the function key [F5] (EXECUTE) to establish the designated display size.
Press the function key [F7] (QUIT) to complete the BLANK SIZE setting.
(12) File Create
(a) Function

Blank shape data is converted to UGC commands to create a part program file. All register
numbers which define the blank shape are converted.

(b) Procedure
@ Press the function key [F6] (FILE CREATE).
@ Enter the following:
< <main file name > >. < <extension> >
® Press the WRITE key.

Default values: < <ain file name>> .... W
< <extension>> ., ..... MIN
(13) Quit
(@) Function

Completes the blank definition.

Note:  If the QUIT function occurs before the [F6] (FILE CREATE) function has been executed,
the following message will be displayed on the console line:

File noncreation END OK (Y/N) !
[Y] [WRITE] Executes the QUIT function.
[N] [WRITE] Cancels the QUIT function.
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(14) Example of Blank Definition
The following example illustrates the blank definition function.

[Blank to be defined]

[mm]
100

=100 |

—150 0 150 [mm] x

1 1 L

—150 0 150 [mm] X

(a) Machine specifications
- Vertical type
- No swivel head specification
- No rotary axis specification
(b) Other
Blank defined at coordinate system No. 1
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(c) Definition Procedure
@ Select the PROGRAM OPERATION mode is selected.
@ Press the function key [F8] (EXTEND) until the functions shown below are displayed.

I , I BLANK RUN l
TIME | INIT |DELETEIRENAME|DEFINE GUIDE I[EXTEND]

CEFDEDEIFEDFES)(E 6)(F7)(F8)

@ Press the function key [F5] (BLANK DEFINE), and the display will be as shown in the figure
below.

f PROG OPERATIOM BLA® DEF )
g | QFERATICG FEQELT] = [ To=01 Co=&
SJDIREC= V
IMD=#
MESH =10mm
10 —4a 0 a 4n ) 130y

£ B
=El¢
n|-D
3 1y - = by i
REGIS. SYMBOL| BLAMK | ELAFK | FILE
MUMBER| COOR. | DEFIME| SHIFT | ErmpP.| CREATE| GUIT )

—

CEFDODEDEIFDENFBIFENESD)

Initial Display for Blank Definition
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@ At this time, press the function key [F1] (REGIS. NUMBER). The display will change to that
shown below.

( PREOG OFEFRATIOHN BLA DEF A
*3% FLAH Mo, SELECTION »r i FrcE 1-1
1] DIPEC THLEN COOEDIMGTE SYSTEM Mo,
v * 3
| -2 v = PO
[ = z » b9
1 a Y » B3
! -1 % » B0
1 & Vv v o
| 7 v > o
& Y * 30
2 W + Do
ic i + D
=EX
=MD
2EM
Calect a raaistralion numbsr.
FEGIS. SMEBOL| ELA | ELAK | FILE ]
\ MUMBER| CCOR. ] DEFIME| SHIFT EHVLP. CREF!TEI QUIT J
EDEDEINEEIEIED(ES)
Register Number Selection Display
® To define the blank at register No. 1:
- Usethe[1], [l] keys to move the selection cursor to the position.

- Press the WRITE key.
- The following will be displayed on the console line:
0:V 1:HF 2:HL 3:HB 4:HR
Spindle direction 0: \'!
When this display appears, press the WRITE key.
- The following will be displayed on the console line:
* No specified index
Index *
When this display appears, press the WRITE key.
At this point, the display page returns to that shown in item ®.
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®

@

®

Press the function key [F2] (COOR.). The on-screen display will change to that shown in
the following figure.

T
( FROG OPERATION BA® DEF

=+ CORD. SYS. DESIG. *« Mo:81 DIREC: V IND:+ PRGE 1-1

CORD.SYS.Mo. =i

2o T

8:V 1:HF 2:H. 3:HB 4:HR

Epindle direction :v !

>CO

y

SET | I I ‘cwr | E'ELETE| CUIT I

L J

EDE2DEFEFIFEVDESEBE 7)(F 8)

Coordinate System Selection Display

Since registration is to occur at coordinate system No. 1, press the function key [F1] (SET )
enter the numeral “1”, and press the WRITE key.

Press the function key [F7] (QUIT). At this point, the display page will return to that shown
in item 3).

In order to select the appropriate display size for the blank to be defined, press the function
key [F5] (BLANK ENVLP.).

On the resulting display screen enter the display area settings as follows:
CENTER: X=0,Y=0,Z=0
WIDTH : X=200, Y=300, Z=200

After making these settings, press the function key [F5] (EXECUTE). The display page will
change to that shown in the following figure.
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CEEZRATION BAK DEF

o)
)
(i}
(]

-y - -
'S = =E = ]

=01 Co=B1

{Bo1reC- v

IND==

TESH =26
SHIFT=ddot

o = f=

1

1

Lot 1 Ly [J - =l &

In..,:,- SHIFT |
SE‘LECT SOLECT| DEQITE cuIT

,'_%.11.
e,

(F 1)(F 2)(F 3)(F a)(Fs)(Fe)(F 7)(Fs8)

Blank Size Display Page

@ Press the function key [F7] (QUIT).

@ The display page will return to that shown in item ®. Press the function key [F3] (SYMBOL
DEFINE), and the display page will change to that shown below.

PRCGG OFERATION BurA# [&F

N I e
ol !

S ftrie-01 Co-01
i mecc- v

i
1

T3
Ir{r=n

el fe

¥
]
]
I

FESH = 20mm

]
]
i
1 1
]
1
]

. SELECT SvrBoL
: Mo. ~LFST

s . I S T
1. P

4
3

T

Fs

I
PO T e Lio 3 10 " o

cnsn'rzl ra_m] ﬁ“ﬂﬂ)! | sa.scr| ouUIT [

EFDOE2EFIEFEOCERIEFEsIEDES)

Symbol Define Display Page
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® As this is the initial registration for this blank, there is no register sequence. Press the func-
tion key [F1] (CREATE), and the display page will change to that shown below.

( =
FRCGC OFERATION BLaw DEF
ﬁ ;= :lIFIiAJ =I5 ; +—tio-01 Co-D1
= 7 T{¥)DIREC v
‘—\ E/ ]. IMD==
2 /) i X
@ V4 | TESH = 20mm
Ll I
. = ; 11 lsm FCT Svrmol
L @ E —_.') ] ' Mo, sLRET
Yl I
= i
. Ry | ]
=0 : T
Bt [ 7
T
TT1
[
= |
b I 1
S i
B [T
1= T |
Ehcr lsigrro- icqyatrn la 160 ~p [
SYMBOL
L CPEATE| DELETE| AEND SOLECT QuIT J

(FIEDIEIEDNEDEBEFENESR)

Pattern Selection Display Page

® Use the cursor keys to move the selection marker to the rectangle position, and press the
WRITE key. The display page will change to that shown below.

—
( FROG CFEREATION BLAK DEF
e R o S ~20m
T | O v 1 SHIFT =2Gmm
z ' I | i IVERTE>
I NN -] | -
et 1 xo- ]
I W [ T Yar =
TR % 1 I BT G Y . i o o
L T 1 Yo e
A SEEeESRSEREEEEEE e
i ] T Za= -8
i | N T Zb~ a
RS T TT]
T ' ]
—rotct 4 T
Erar] A I
| B I | S
1 Vo
o i '
I [ |
L (I |
Lo 2 - ]
ot S LS )
BETEFC TS ST F [OS T LEAN |
LIl el 1+ Ciial P 1 pa 240 i
Inms s
SET NIFER. REGIS.| CANCEL [EXTEND]
S

CEDEDEIEFEFDEFENERNENDNESD

Symbol Size, Position Display Page



3294-E P-219

SECTION 4 ANIMATION FUNCTION

@ For size, position designation using numeric input:
i) Press the function key [F2] (IMAGE/NUMER.) until INPUT NUME. is displayed at the

lower right portion of the screen.

i) As the pattern point marker (

|
~1~ ) corresponds with coordinate value marker at the

right side of the screen, enter the coordinate value for the desired pattern point loca-

tions.

Example:

[mm]
100

—100

L 1

-150 0 150 [mm] x
| 1 1
—150 0 150 [mm] x

Xa=0
Ya=100
Xb =150
¥b =100
Xe=180
Yec=0
Xd =10
Yd=0

Za=
Zb=-40

When the marker and cursor are positioned as shown in the above example, press the
function key [F1] (SET), enter —150, and press the WRITE key. The display will now

be as shown in the figure below.

[mm]
100

—100

0 150 [mm] x

Xa=-1560
Ya= 100
Xb= 160
Yb= 100
Xc= 1580
Yc= 1850
Xd ==j80
Yd= 0
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® For size, position designation using image input:

i)

i)

iii)

iv)

Press the function key [F2] (IMAGE/NUMER.) until INPUT IMAG. is displayed at the low-
er right portion of the screen.

Press the function key [F8] (EXTEND). The functions shown below will be available.

POSIT, |VERTEX|SHIFT
/SHAPE |SELECT |SELECT | REGIS . |CANSEL [EXTEND]

O CE3EFEDEFEsEFEB)ENDNEFESD)

Press the function key [F2] (POSIT./SHAPE) until SHAPE is displayed at the lower right
portion of the screen.

Use the page keys and the cursor keys to determine the blank size.
Example:

Y Xa=0
il
100r Yb =100
Xc = 150
Of 1 Yc=0
Xd =0
—100 Yd=0
1 1 1
—150 0 150 [mm] x
y
[mm] Za=0
or Zd = —40
ol [ 1]

—150 0 150 [mm] x

With the marker and cursor positioned as shown above, use the cursor key to move the
marker to the appropriate position, as shown in the following figure.

Y Xa=-—150
[mm] Ya= 100
100 F Xb= 1860
Xb= 100
o — Xc= 150

! Yec= 0

L Xd= -180
1 Yd= 0

—-150 0] 160 [mm] x
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® Press the function key [F5] (REGIS.). This will register the blank at coordinate system No. 1
of register No. 1.
At this time, the display page will be as shown below.

~
( PROG OPERATION BELAK DEF
ML CURCEEAMAN pe-os cosen
s Bl DIFEC= V
IND=*
FESH = Z0mm
Iy el T J T
AT tezbzy ez a7 |
e I RAZ AR AR A AR AR
1
j iﬁ 3 SRl a Jan oo EXAN
REGIS. SYMBOL| BLAMK ELAMK | FILE
NUMBER| COOR. DEFIME| SHIFT | EMVLP.| CRERTE| QUIT )

M

CEFDE2JEIEFENESNEFEB)EFENDES)

@ For part program file creation of the blank data which has been defined, press the function
key [F6] (FILE CREATE). The file name will be registered as “W. MIN” on floppy disk 1.
After pressing the function key [F6] above, press the WRITE key.

® Press the function key [F7] (QUIT). This completes the blank definition procedure.
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2-2-12.

Tool Shape Setting

Function Summary

The shape settings (nose dia., nose angle,
played.

(1)

Setting Procedure
@ Press the TOOL DATA setting mode key.

@)

tool dia.) are made for the animated tool which is dis-

@ Press the function key [FB] (ITEM 1), or [F7] (ITEM ) until the display page shown at the

right appears.

TOOL DATA SET

#* TCOL SHAFE DEFINITICN &
TOOL HO. 2
[TOOL MAME]  DRILL
= = = TOOL DIMEMSION - - -

DIAM, D=

.99 mm

Z

. .\)éb

NOSE AMGLE A= 130, 900 e
/r\n/\ﬁ
“ b £
ACT POSIT (LCRK) 200,000 50, 000 S0, 06a
A=rMtd
[ TOoL
SET ADD MME | SERRCH ITEMr | ITEMR | CEXTEMNDI

J

Fig. 4-31 Initial Display for Tool Shape Setting

(3) Setting Method

(a) Select the display page for the tool No. to be set.
can be executed in two ways:

1) The function key [F4] (SEARCH) method
i) Press the function key [F4] (SEARCH).
ii)  Enter the tool No. to be set.
iify Press the WRITE key.

Selection of each tool No. display page
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2)

The PAGE key method
Use the [P | 1, [P 11 keys to select the desired tool No. display page.

Note 1: The maximum value for the tool No. can be any of the following, depending on
specifications:
50, 100, 200, 300
Note 2: If there is no tool setting for a given tool No., the following display will occur:
( TOOL DAT:E SET
* TOOL SHAFE DEFIMITION * 0. 601mm
TOL MNO. 1

[TOOL mAME]  UMDEF IHITION

\ b Z
ACT POSIT (LORK) 200, 509 309. 8299 SEB. 003
A-ritd
| e | s |
SET ADD NAME | SERRCH, ITEM® ITEM+ | CEXTEND] J

EDEDEDIEDEDEBDEDED)

Fig. 4-32 Unregistered tool Display
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(b) Registering a tool at a designated tool No.
Press the function key [F3] (TOOL NAME)
The display page shown below will appear.

1)

( TOOL DATA SET
» TOOL e SZLECTION #»
T MO, K
iCENTER [RILY 2. DRILL 2.TAP 4. FEARMER
4 || T
'/ N
1 £ 4
I.oEIn: B &.EMD MILL T.FRCE MILL a.
7
3
=T
Sz2l2ct 2 number of tool nams. !
TOoL
N SeT ADD HMATE SERRCH ITEM+ ITEM | [EXTEND]

EDEDEDEDEDEBDEDES)

2) Use the page keys to select tool 1 to 8 or 9 to 16, enter the number of the tool to be
set, and press the WRITE key.
3) With the tool registered, the system returns to the item 1 display page where the
necessary items for tool shape data setting are displayed.
These items are as shown below:
CENTER BORING END FACE
Tool DRILL TAP REAMER
DRILL BAR MILL MILL
DIAM. D O O O O O O O
NOSE O O O O O Note 3 Note 3
ANGLE A
TOP Note 1 Note 1 @) O @]
DIAM.ND Note 2 Note 2 Note 2
Note 1:  For center drill and drill, ND = 0.
Note 2:  If nose angle setting is A = 180 degrees, this data will not be referenced.
Note 3:  For end mill and face mill, nose angle setting is A =180 degrees.
Note 4:  The permissible input at this time is as follows: numeric character (1-16), an
asterisk (*) or the WRITE key.
Note 5: If a numeric character (1 - 16) is entered for a tool which is not displayed, an
error will occur, and input will be impossible.
Note 6: If an asterisk (*) is entered, a “tool not registered” undefinition status is
established at the tool number which was designated.
Note 7: If the WRITE key is pressed, the tool which is registered at the designated tool

number will remain as is, and the display page will return to that which was
displayed before the function key [F3] (TOOL NAME) was pressed.
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2-3.

Explanation of Animation Related NC Program

Table for NC Codes Related to Graphic Display

defined between the ‘start’ and
“end” declarations is registered at
the number indicated by the
asterisk (*). A new NC program is
registered following the deletion
of the previously registered NC
program.

NC Code Function Remarks
DEF WORK [n] Blank “start” declaration [n] is an integer from 1 - 10
§ “end” declaration
END The shape of the blank which is If [n] is omitted, the system will

adopt [1] as the setting. The NC
codes which are effective between
the ‘start’ and ‘end’ declarations
are:

CYLNDR, CYLNDRI, ORIGIN,
DIREC, INDEX

DELET WORK [n]

The blank definition data at the
register No. indicated by the
asterisk (), is deleted.

[n] is an integer from 1 - 10. If
[n] is omitted, the system will
adopt [1] as the setting.

SAVE A backup PBU file is created for
the blank definition data.
DRAW Blank drawing occurs after the
graphic display is erased.
(Blank drawing will not occur when
a blank has not been registered.)
CLEAR The graphic display is erased.
Table for NC Codes Which are Effective between ‘DEF WORK [n]‘ and ‘END’
NC Code Function Remarks
ORIGIN Hn The work coordinate system No. [n] is the work coordinate system.
which defines the blank is
designated by [n].
INDEX A Designates the rotary axis name If there is no rotary axis
INDEX B and angle when cutting occurs for | specification, this NC code should
INDEX C the defined blank. not be entered. Angle is an
Angle integer from 0 - 359 degrees.
DIREC V Designates the tool rotary axis If there is no swivel head
DIREC HL direction (cutting direction) when specification, this setting must be
DIREC HR cutting occures for the defined ‘DIREC V'
DIREC HB blank. : :
DIREC HF V: Vedlcal axis )
HL: Horizontal axis (left)
HR:Horizontal axis (right)
HB:Horizontal axis (back)
HF: Horizontal axis (front)
CYLNDR For cylinder, triangular pole Absolute coordinate
quadrilateral registration.
CYLNDRI For cylinder, triangular pole Relative coordinate
quadrilateral registration.
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(a)

(b)

DEF WORK [n] - END
[Format] DEF WORK [n] - END, 1<n<10

[Explanation] The blank shape is registered. Between the start (DEF WORK(In]) declaration and
the “END” declaration, the appropriate shape command string and procedure
statement (refer to the INDEX, DIREC items in the following pages) are registered.

[Example] A cylindrical blank will be registered as follows:

When registering a cylindrical blank of the bottom center (250,0), bottom diameter
(226), bottom height (0) and top face height (81) with cutting direction (V) and no
rotary axis spec. at register No. 1, the data input is as follows:

DEF WORK[1] (1)
DIREC V (2)
ORIGIN H1 3)
CYLNDR OP, [250,0], 226, 0, 81  (4)
END ()

(1): Blank definition “start” declaration
(2): Register procedure statement

(3): Shape command string

(4): Shape command string

(5): “end” declaration

Note:  The coordinate system which is used when blank definition occurs, is that which is used
for the NC program. The unit is fixed at 1 mm (0.1 inch). A total of 32 blanks can be
registered for CYLNDR and CYLNDRI (combined). A total of 32 blanks can be
registered for ORIGIN.

CYLNDR and CYLNDRI:
These coordinates vary according to the spindle direction.

Henceforth, all explanations will assume a spindle direction setting of (V: vertical axis). The
coordinates for the other settings are as follows:

HL (horiz. left) P X=2Z, Y X Z-Y

HR (horiz.right) : X—=Z Y—-X Z->Y

HF (horiz. front) : X->VY,Y—=2Z Z->X

HB (horiz.back) : X =Y, Y—=Z Z->X

Example:

Blank shape command; CYLNDR 0P [— 250, 0], 226, 0, 81 .. Cylinder
T

Top, bottom heights
Dia.
Center

If the above cylinder definition is given, the axes which apply to the center and height values
according to the procedure statement (DIREC.) data will be as the following table.
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()

(d)

(e)

Center Height
DIREC [-250, 0] [0, 81]
\" XY pa
HF Y, 2 X
HL Z, X h'd
HB Y, Z X
HR Z, X Y

DELETE WORK

[Format] DELETE (WORK, WORK [n]), 1=n=10

[Explanation] The blank definition data at the register No. indicated by n, is deleted.

[Example] DELETE (WORK, WORK [1]):

Blank definition data at register No. 1 is deleted.

ORIGIN

[Format] ORIGIN Hn n: Work coordinate system No.

[Abbreviation] OR

[Explanation] The work coordinate system No. is designated by [n]. This coordinate system
No. will be effective until the next “ORIGIN”, or the “END”. If no designation
is made, the system will adopt '"HO’ as the designation. The maximum value
for [n] can be 1, 20, or 50 depending on specifications. LP (Last Reference
Point) will designate a new coordinate system value, but absolute coordinates
do not change.

DIREC

[Format] DIREC (V, HL, HR, HB, HF)

[Explanation] This designates the tool rotation axis direction (cutting direction) when cutting
of the defined blank occurs. If there is no swivel head specification, this
setting must be “DIREC V". With the spindlehead direction as a reference
point, the following are the horizontal axis directions:

i L HL .... Horiz. axis (left)
— i HR .... Horiz. axis (right)
= \Y
& - \ HB .... Horiz. axis (back)
(HL) :|"' (HR) HF .... Horiz. axis (front)

Compensation reference
point (V direction)
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(f) INDEX
[Format]
[Explanation]

(g CYLNDR
[Format]

[Abbreviation]
[Explanation]

(h) CYLNDR
[Format)]

[Abbreviation]

[Explanation]

INDEX (A,B,C), angle

Designates the rotary axis name and angle when cutting of the defined blank

occurs.
Rotary axis names : A, B, C
Angle An integer from 0 - 359 degrees

CYLNDR (0, OP, OH), [bottom center Xc, Yc], bottom dia. D, bottom height
Z1, top face height Z2

CY
Designates either cylinder or cylindrical hole shape (absolute value).
OorOP .... Cylinder

Cylindrical hole

(:::::)__--zz:aomxnhe@htzz

y ®———— Z1: Botlom height Z1
L.__,j (Xc, Yc) Bottom center

D : Boltom dia.

CYLNDR (3, 3P, 3H), [bottom coordinates X1, Y1], [bottom coordinates X2
Y2], [bottom coordinates X3, Y3], bottom height Z1, top face height Z2

CcYy
Designates either triangular pole or triangular hole shape (absolute value).
JOr'3P s up

Triangular pole
<] Triangular hole

———-2Z2
(X1, Y1)

s — -~ 21 . Bottom height
‘H\“x‘wavm

(X2, Y2)

Top face height
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(i)

()

CYLNDR

[Format]

[Abbreviation]
[Explanation]

CYLNDRI

[Format]

[Abbreviation]

[Explanation]

CYLNDR (4, 4P, 4H), [bottom coordinates X1, Y1], [bottom coordinates X2,
Y2], [bottom coordinates X4, Y4], bottom height Z1, top face height Z2

CcY

Designates either quadrilateral pole or quadrilateral hole shape (absolute
value).

4or4P .... Quadrilateral pole
AH 5 oesn g Quadrilateral hole

z | v T T Z2 : Bottom height

;<Z1 : Bottom height
(X3, Y3)

(X1, Y1)

(X2, Y2)

This is a shape which allows the segments for the bottom of the quadrilateral
pale (X1, Y1), (X2, Y2), (X3, Y3), (X4, Y4) to be connected in order. If these
segments are changed, or the quadrilateral has an indention, this command
will not be effective.

CYLNDRI (0, OP, OH), [reference point X, Y],
[relative bottom center AXc, AYc], bottom dia. D,
reference point Z, relative bottom height AZ1,
relative top face height AZ2

CYI

Designates either quadrilateral or quadrilateral hole shape (relative value).
OorOP .... Cylinder
OH oo e s Cylinder hole
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D: Bottom dia.
y Reference point 'I |
X, Y, 2) Ay
-
| i
X F__ J
. AXC ' .
Relative bottom center
AZ2: Relative top face height
4
AZ1: Relative bottom height
z Reference point L_
XY, 2)
. 1T
(k) CYLNDRI
[Format] CYLNDRI (8, 3P, 3H), [reference point X, Y],

[relative bottom coordinates AX1, AY1 B
[relative bottom coordinates AX2, AY?2],
[relative bottom coordinates AX3, AY3],
reference point Z, relative bottom height AZ1,
relative top face height AZ2

[Abbreviation] CYI

[Explanation] Designates either triangular pole or triangular hole shape (relative value).
3or3P .... Triangular pole
BHT s cwa Triangular hole
Ayl
’fl Ax1 Il— —— _ay‘2 = -L
| i _&;3 4
—__ 887
Reference point 1 r r
% X, Y, 2)
Az2

.— _________ —_— -_—
X Reference point F f
X, Y, 2)
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() CYLNDRI

[Format] CYLNDRI (4, 4P, 4H), [reference point X, Y],
[relative bottom coordinates AX1, AY1],
[relative bottom coordinates AX2, AY2],
[relative bottom coordinates AX3, AY3],
[relative bottom coordinates AX4, AY4],
reference point Z, relative bottom height AZ1,
relative top face height AZ2

[Abbreviation] CYI

[Explanation] Designates either quadrilateral or quadrilateral hole shape (relative value).
4 or 4P .... Quadrilateral pole
4H ... .. Quadrilateral hole

Reference point
(X, Y, 2)

r— — e — — —_————— — —
|—~ Reference point T T

This is a shape which allows the segments for the bottom of the quadrilateral
(X+AX1, Y+AY1), (X+AX2, Y+AY2), (X+AX3, Y +AYS), (X+AX4, Y +AY4)
to be connected in order. If these segments are changed, or the quadrilateral
has an indention, this command will not be effective.
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(m) System Variables (Note 1)

The tool dia., tool nose angle, tool nose dia., and tool classification No. appear in the NC
program as shown in the table below.

Variable Name Description Data Range
VTLTD [l] Tool Dia. 0.000=#*<9999.999
VTLNA [I] Tool nose angle 0.000=*=<180.000
VTLND [I] Tool nose Dia. 0.000<#*<9999.999
VTLIN [I] (Note 4) | Tool classification No. 1=*<7

Note 2

Note 3

Note 1: Direct setting can be made at TOOL SHAPE DEFINITION of the TOOL DATA SET mode.

Note 2: Used at position tool, envelope line, and envelope figure drawing.

Note 3: Although 16 are available, only 1 - 7 tools are presently registered. Therefore the maximum
range is 7. The tool classification No. and tool name relationship, and the animated tool and
tool classification relationship is as shown-in the table below.

Tool

Clarification 1 3 5 6 7
No,

Tool Name | Center drill Drill Tap Reamer | Boring bar | End mill Face mill
Tool Kind

Animated

Tool E

@0

Note 4: The system variable permits the setting of separate service life management groups. To

accomplish this, the VTL#«[l] setting is changed to VGR**[G].

number.

[G] indicates the group
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Rotary Axis, Parallel Axis, 5-Face Cutting

(1) Rotary Axis

By designating the rotary axis name (A, B, C) and angle for which animation is to occur, it is
possible to execute animation only when at the designated angle. Animation is not possible for
cutting which occurs during rotation.

Example 1:

_ Animated tool

< <Conditions > >
- [V] type machine with no swivel head specification.
- Rotaryaxis : B
- Angle :  0degree

With these conditions, the animation procedure for the blank shown in the figure at left, is as
follows.

@ At the BLANK DEFINE page, set the spindle direction to V, and the cutting face angle to BO.
@ At the BLANK DEFINE page, the X-Y, X-Z coordinate axes will be displayed. Define the
blank shape as shown in the figure at below.

b

X

@ At the GRAPH DATA page, set the spindle direction to [V], and the rotary axis to [BO].
Animation can now be executed. If the spindle direction is set to other than [V], or if the
rotary axis is set to other than [B0], animation will not occur.
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Example 2:

< < Conditions > >

- Using the same blank as in Example 1, with a [V] type machine with no swivel head

specification.
- Rotary axis : B axis
Angle : 180 degrees

With these conditions, the animation procedure will be as follows:

With the rotary axis angle set at 180 degrees, the blank will be positioned as shown in the figure
above.

@ At the BLANK DEFINE page, set the spindle direction to [V], and the cutting face angle to
[B180].

@ At the BLANK DEFINE page, the X-Y, X-Z coordinate axes will be displayed. Define the
blank shape as shown in the figure below.

X

@ Animation will occur only when the GRAPH DATA page settings are as follows:
Spindle direction : V
Angle : 180 degrees

If there is a rotary axis specification for the above animation, the blank which corresponds to

the cutting angle must be defined, and the rotary axis name and cutting angle must be set at
the GRAPH DATA page.
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@

@)

5-face Cutting

With swivel head specification, the spindle direction setting where animation is desired in the
same manner as the rotary axis, must be set when defining the blank.

For animation to occur, the spindle direction, rotary axis name, and cutting angle settings which
are made at the BLANK DEFINE page must match the spindle position and rotary axis
designations made at the GRAPH DATA page.

If animation is to occur from various angles depending on the spindle direction and cutting angle,
each spindle direction and cutting angle setting which determines the blank shape must be
defined. Furthermore, the GRAPH DATA designations must maich these settings for animation
to occur.

Parallel Axis

The parallel axis (U, V, W) applies only to the NC axis. The following 3 master/slave axis
selections are possible at the GRAPH DATA page:

- Master axis only
- Slave axis only

- Master axis + slave axis
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3. Animation Display Method

(1)

(2)

@)

(4)

Blank definition
@ Select the PROGRAM OPERATION mode.

@ Press the function key [F8] (EXTEND) until the function keys shown in the figure below are
displayed.

BLANK RUN
TIME | INIT |DELETE|RENAME|DEFINE GUIDE [[EXTEND]

EDEDIEIIEDFEFDIEEDES)

@ Press the function key [F5] (BLANK DEFINE), and define the blank.

Animation data setting required at GRAPH DATA

@ Select the AUTO mode.

@ Press the function key [F8] (EXTEND) until the function keys shown in the figure below are

displayed.
RAPHIC
GRAPHIC[DATA [EXTEND]

CEDEDEEFEFDEEFEBEND(FES)

® Press the function key [F2] (GRAPHIC DATA), and make the data settings.

Running program

AUTO AREA ANGLE
SCALE CHANGE | CHANG

@ Select the file, created in step (1), using the program selection function and press the
CYCLE START button to run the program to register the file.

Determining blank display area
@ Select the AUTO mode.

@ Press the function key [F8] (EXTEND) until the function keys shown in the figure below are
displayed.

GRAPHIC[ AUTO l lAREA ANGLEI I
GRAPHIC |DATA SCALE CHANGEI| CHANGE [EXTEND]

EVDE2DEIEDEEBEFEDES)

® Press the function key [F3] (AUTO SCALE). It is also possible to press the function key
[FS] (AREA CHANGE), and use the area change function to determine the display area.

@ For SOLID VIEW display, the function key [F6] (ANGLE CHANGE) can be pressed to
change the projection angle if necessary.
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(56) Blank display
@ Press the function key [F1] (GRAPHIC).
@ Press the function key [F4] (MATERIAL) to display the blank.

TRACE~ | TOOL MATE- | GRAPHIC| DATA HIGH
GRAPHIC| ANIMATE KIND RIAL ERASE | OM-/OFF DRAW | CEXTEND]

(FU)E2)E3IEYESIESIEZIES)

(6) Program selection and start

@ Select the cutting program using the program selection function and start it.

Note:

Animation Speed-Over

There are cases where the animation processing speed can not keep up with rapid axis
movement, in magnification, etc. In such cases, ANIM. SPEED OVER will be displayed at
the upper left of the screen, and the animation control is stopped and divided into 3 steps as
shown below.

i e | ] Drawing: yes
Mo s Drawing: no
Fras Line Enyelope Env_elope Animated

Figure Line Tool
Normal O O O O
Speed over 1 O O X O
Speed over 2 @) X X X
Speed over 3 X X X X

Blank drawing cannot occur during the animation speed-over condition.

released by pressing function key [F5] (GRAPHIC ERASE).

This condition is
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SECTION 5 TOOL PATH DISPLAY FUNCTION

1. Overview
1-1. Features

Programmed tool paths and workpiece shape are drawn on the graphic CRT on the operation panel of
OSP5020M/OSP500M-G.

1-2. Major Functions

(1) Display modes can be selected from the following two modes.

- Split (2-view)  (Fig. 5-1)
-3-D (Fig. 5-2)

DATA
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(2) Drawing speed can be selected from the following two modes.

- Programmed feedrate
- High drawing speed

(3) Display position and scale can be changed while looking at the tool paths being drawn.
(4) Programmed shape display without actual axis movements is possible.

(5) With 3-D display mode, view angle (elevation and rotation angles) can be changed as required so
that the operator can check the programmed shape in any angle from any height level. (Fig. 5-3)

. AUTO- OPERATION Z.HN

Fig. 5-3
(6) Restart and sequence restart operations are both possible.

(7) Zero offset, cutter radius offset and 3-D offset data are all added to draw the programmed tool
paths.
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2.  Setting of Display Data

Set the data necessary for drawing the programmed tool paths, as required.

2-1. Data Setting in The Graphic Data Mode

Operation Procedure:
(1) Select any of the following operation modes:

- AUTO
- MDI
- MANUAL

(2) Press the function key [F8] (EXTEND) until the CRT displays the function key names indicated
below.

=X
“EX
EX

GRAPHIC| PLANE szmc,
GRAPHIC| DATA CHANGE ERASE

(FIJE2)EIEDEFESEBENDFES)

'EEXTENDJ

(8) Press the function key [F1] (GRAPHIC).
(4) Press the function key [F2] (GRAPHIC DATA).

s - i ™\
AUTO OPERATION Ks.ifin o H 2
GFAPH LATA 1mm
PLANE SELECT -f (B:Mot draw, 1:XY,2:YZ,3:XZ

A1 XY-XZ, 5: Z¥-XY,6: XYZ, T: ZXY)
RAPID F. DRAM =1 (@:Do not, 1:Do)
GRAPHIC ZERO X= 212,404
Y=  188.686
Z= 0.0p9
GRPHIC AREA X=  628.789
Y=  528.789
Z=  628.78p
V BNGLE DIREC= 235 (Angle from axis X)
HIGH = 15 (Angle from horizontal level)
>Q
GD
>5 6
}
I GR. SET
SET It
L8 ot

EDEDEIFDENEBENDESD)

(5) Press the cursor keys [ 1], [ 1] to locate the cursor on the desired data position.
For the data displayed on the CRT, refer to 2-2, “Grafic data Display Paramenters”.
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2-2.

(6)
(7)
(8)

(1)

Press the function key [F1] (SET) and key in the data through the keyboard.

Press the WRITE key.

Make sure that the data has been correctly entered on the CRT.

Repeat the steps 5) through 8) to enter all data. After all data has been set, press the function

key [F7] (GR. SET QUIT).
Graphic Data Setting Parameters

Parameter: PLANE SELECT
This parameter selects the plane(s) on which tool paths are to be drawn.

0: Not draw Tool path is not drawn.

1. XY Tool path is drawn on the XY plane.
2 YZ Tool path is drawn on the YZ plane.
3 Xz Tool path is drawn on the XZ plane.
4: XY -XZ Split display of XY and XZ planes
5: ZY - XY Split display of ZY and XY planes
6: XYZ 3D display of X-Y-Z space

7 ZXY 3D display of Z-X-Y space

Examples of graphics drawn for each selection are given on the following pages.

T XY

AUTO OPERATIOHN K5MIN I H 2
LOCUS GRAPHIC ¥

FCTUAL VALUE
¥ -1400.900 .
¥ 1509 gpp
Z -160.0¢¢
TRREGET VALLE
¥ -1409.fd9
Y -1500.9¢0
Z -16Pp. 0@ mamel

F 2.0
S (5]
H= € D= o

83.276 o

-GD
51
0 I S P L L X
- N Lot 8] s

c.;wmcl FLANE cmpmc]
GRAPHIC| [ATA CHAMGE ERASE

FDOE2DEIEFEDEBSDEBIED(ES)

' (EXTEND]
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2: YZ
~

AUTO OPERATIOHN KS.MIN i i 2
LGZUS GRAPHIC z

ACTUAL VALLE

X —laggfﬂﬂﬁ =

v -1508.9pg

z -16p8.48p

TRRGET VALLE

¥ -1400.ppp

Y —15¢¢-¢§9

z -mgg,d [N 8
F 2.8
s e

H= 8 D= a

83.276 e

=GED

5 2

)Q — e S— — ¥
- [T %] 158, bed

GREFHIC| FLANE GRAPHIC
GRASHIC| [ATA CHAPREE ERASE [EXTEMD]
J

(FIE2IEIFDES)EFEB)EFEADES)

LK)

AUTO OQFERATION ks.nni 1
LOXUS GRAPHIC z

ACTUAL VALLE

x -l4pg.00p I
v -150d.dpg =™
z -16§d. 009
TERGET VALUE
% -1409.00p
* -1500.9pp
Z -160¢.(g8 mm-
F 2.0
s )
H= & D= 5]

83.276 i 2
-GD
5 3
»0 J——-‘--———-L—I—-_.x
- -/ |8 - % ] a0 m

GRAPHIC| PLAME GRAPHIC |

GPHPHIC| DATA CHANGE ERASE [EXTEND]

(F1JE2)(F3)(Fa)(Fs)(F8)(F 7Z)(F8)
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4: XY -XZ

AUTO OFERATIOHN KS.MIM o H 2
LCZUS GRAPHIC T

ACTUAL VALLE
x -l4pg.pog
Y -1509.0p0
z -16§d.dog mm
TARGET WALLE
¥ -1400.400
Y -1599.0pd
z -16p@.p0d

199.999 —
=GD
5 4 ik

e L i L 1 L.y
- =l LKl 1Mk [~NL ] oo pog

GRAFHIC| PLAME GRQPHICI
GRHPHIC| DATH THAGE ERASE

[[EATEHDJ

CFOE2IE3IIEFENEsIEsIEDES)

AUTO OFERETION vENIN & i i
LGIUS GRAPHIC ¥ ¥

ACTUAL VALLE
% ~1ngﬁ.§ﬂﬂ
Y -15§0.09¢
z -lﬁdﬁ,pﬂﬁ e p0 - -
THPGET VALLE
¥ -1400. pgg
Y -1500.dg¢
Z -16@7.ppp

F 0.0

5 2}

H« ©@D= ©
210.344

-GD

S S

>0 . S e L

N L & LW 0.0 ’

GRAPHIC| PLAE GI-’oDP‘HIC]

GEWPHIC| DATA CHAIGE ERASE

Lo =

|c+:xrmm

FOUEF2F3IEEIEBIEDES)
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AUTO OPERATIOHN Ks.MIN a H =
LOCUS GRAFHIC

ACTUAL VALUE
X -148g. ppg
Y -1500.090
Z -1e0d.gog
TARRGET VALUE
X -lagp. gdd
Y _150d. 990
Z -1e¢d.0o¢

F 2.0
S 5}
H= G D~ a

z
e ¥
123.421
-GD S

XS 6 S
>Q

GRRPHIC

FLFHE SRAEEHIC
GFPHIC| DATA

CHA WE ERWIE

| [EATEND]

EDEDEIEDEDFEBENED

T

AUJTO OPERATION KS.MIN o i
LCrUS GRAPHIC

ACTUAL VALLE
X -lagd. giip
Y -15¢d.000
z -16¢8.0p9
TARGET WALLE
X -140d. gog
Y -1560. ggu
Z -1600.pgp

F 8.0
5 2}
H- ®BD B ¥

—_—
123.421
=GD
z X

5 T
*Q

GRAPHIC| PLANE
DATA CHANGE

GRAFHIC
GFFPHIC

ERASE ’ [EXTEND] )
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(2) Parameter: RAPID F. DRAW
This parameter sets whether the tool paths controlled under the GO0 rapid feed mode are to be
drawn or not.
0: Donot ... GO0 mode tool paths are not drawn.
1. Do ...... GO0 mode tool paths are drawn.
(3) Parameter: GRAPHIC ZERO

The center of the display area is called “graphic zero”, and should be set in terms of the
coordinate values of the work coordinate system.

(4) Parameter: GRAPHIC AREA

This parameter sets the area in which the tool paths should be drawn.

Example: Y
This example shows how the 300 3
same rectangle shown at the right
is drawn on the CRT depending 200 T
on the setting of the GRAPHIC |
ZERO and GRAPHIC AREA. 100 :
| t | I >X
100 200 300 400
a) GRAPHIC ZERO X=100
Y =100
GRAPHIC AREA X =400 Y}_ 400
Y =200
200,000+
100,000 f - === mmm == == = oo 200
0.000F I
b) GRAPHIC ZERO X=200 —~100000 0,000 700.000  200.000 X
Y =150 Y
200
GRAPHIC AREA X=200 F
Y =100 200.000
180,000 H==mmmmmmmnmm = mm s 1 100
100.000 ;
X

150.000 200.000 250.000
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(5) Parameter: V ANGLE
This parameter sets the view angle in the 3-D mode drawing.
For the split display mode, setting of this parameter is unnecessary.
(a) DIREC (Angle from axis X)

This parameter sets the view angle referenced to the positive direction of X-axis in units of 5
degrees.

+X +X

X-Y-Z 3D Z-X-Y 3D

The plus or minus sign of the angle is

determined by viewing the plane from the top. ) 4
An angle measured in the counterclockwise s
direction has a positive value and an angle \
measured in the clockwise direction has a \ j
negative value. =

Viewing from the Top
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(b) HIGH (Angle from horizontal level)
This parameter sets the view angle referenced to the horizontal plane in units of 1 degree.

+7 +Y

) A

> +Y +Z < 4

+X +X

X-Y-Z 3D Z-X-Y 3D

The plus or minus sign of the angle is
determined by viewing the vertical plane from g
the side. An angle measured in the
counterclockwise direction has a positive
value and an angle measured in the clockwise
direction has a negative value.

Horizontal
plane

s

Viewing from the Side
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(6)

)

Parameter: GRAPH. COOR.

The work coordinate system solely used for drawing can be registered as the graphic coordinate
system. This coordinate system is very convenient for drawing the programmed tool paths and
cutting processes on the CRT screen, using a single coordinate system independent of the work
coordinate systems used in a part program.

This parameter sets whether the graphic coordinate system is made effective or ineffective.
0: To make the graphic coordinate system ineffective.

Drawing is conducted so that the origin of the work coordinate system in a part program
is set at the center of the graphic display (XY, 2) = (0, 0, 0)).

1:  To make the graphic coordinate system effective.

Drawing is conducted so that the origin of the graphic coordinate system is set at the
center of the graphic display ((X, Y, Z) = (0, 0, 0)).

Note :  Whether the graphic coordinate system is made effective or not when power supply to
the control is turned on or when it is reset, can be determined by the setting of NC
optional parameter (bit) No. 33 bit 0.

Parameter: GRAPH. COOR. NUMBER

The number for the work coordinate system solely used for graphic drawing can be set as the
graphic coordinate system number.
Setting range: 0 - 50

[ S Machine coordinate system

T ) R Work coordinate system number

Note 1: Once set, the graphic coordinate system number is not cleared when the control is
reset or power supply to the control is turned off,

Note 2:  Setting range is 0 - 50 as stated above. If a value greater than the maximum number
of work coordinate system sets is set, drawing is made on the machine coordinate
system depending on the specification.



3294-E P-249
SECTION 5 TOOL PATH DISPLAY FUNCTION

2-3. Data Setting In The Plane Chance Mode

The color graphic display function permits the set data - GRAPHIC ZERO, GRAPHIC AREA, and V
ANGLE - to be changed while the operator is looking at the tool paths being drawn.

(1) Changing GRAPHIC ZERO Data
Operation Procedure
@ Select any of the following operation modes:

- AUTO
- MDI
- MANUAL

@ Press the function key [F8] (EXTEND) until the CRT displays the set of function key names
shown at the right.

“EX
“EX
-£X

Gﬁnmlc! FLANE I |
GREPHIC| DATA CHANGE

(FE2)J(E3(EYIESIEBIETI(ES)

GRAPHIL :I
ERASE

LEXTEND]

® Press the function key [F1] (GRAPHIC).
@ Press the function key [F3] (PLANE CHANGE).

%
( 40JTO OPERATION Aa.MIH 0Se0  He7 7
FLANE CHANGE ZERTH ./ REDUCE™]
= Display area /.
CENTER indicating frame
X Zes.eed .0
¥  158.@9@
Z  109.860
L o——— Maker
34,173 108, BCd -
0
=GE
=GA L i e g ol
] (L8 CELEN =L
FREA | arGLE PLAME C
CHEMSE CHANGE ouIT
— Y,

FIOEFE2E3NEFEDEIFB)((FAEFES)

® Locate the marker at the point where the graphic zero is to be established. Use the cursor
keys [ 11, [ 11, [«], [->] for moving the marker.
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(2)

(©)

® After locating the marker at the desired point, press the function key [F7] (PLANE C QUIT).

Changing GRAPHIC AREA Data

Follow the steps @ through @ in (1).

Operation Procedure:

This operation is effective only when the 3-D display mode is selected.

®) Locate the display area indicating frames at the required display area.
Use the page keys [P |1, [P 1] for this operation.

®) Press the function key [F7] (PLANE C QUIT).

Changing V ANGLE Data

Follow the steps @ through @ in (1).

Operation Procedure:

This operation is effective only when the 3-D display mode is selected.
® Press the function key [F4] (ANGLE CHANGE).

( T
AMTO OFERATION f.MIn EED NOT s
PLAME CHAMGE HEIGHT =2°
DIREC. 315*
CENTER
> 151.822
¥ 150.000
Z  100.000
887.491
ble]
=GA
GV
>
AREA FNGLE PLANE C
cecel | |eRg] ] il J
\_

COERDEDFDEFEBRFENDES)

® Rotate the angle cube to the desired angle (from X-axis) by pressing the cursor keys [«],

[=].

@ Rotate the angle cube to the desired angle (from plane) by pressing the cursor keys (11

[L]

Press the function key [F7] (PLANE C QUIT).
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3. Tool Path Drawing
3-1. Operations

To draw the programmed tool paths on the CRT, follow the procedure indicated below:
(1) Select the AUTO mode.

(2) Select the program for which tool paths are to be drawn.

(8) Press the function key [F8] (EXTEND) three times.

(4) Press the function key [F1] (GRAPHIC).

(6) To erase the tool paths already drawn on the CRT, press the function key [FB] (GRAPHIC
ERASE).

(6) Press the CYCLE START button. The tool paths are drawn on the CRT in synchronization with
the execution of the program.

Note 1: If the operation is attempted in the MACHINE LOCK mode, the tool paths will be drawn while
actual axis movements do not occur.

Note 2: If “0 (Not draw)” is set at parameter PLANE SELECT on the GRAPH DATA page, tool path
drawing does not occur.

3-2. Contents of Display
(1)  The programmed tool paths are differentiated by the types of lines as indicated below:
Rapid feed ......cccovvieiiiiieernnnes broken lines  ( -====--- )
Cutting feed .......c..cccceecvveeeeeee. s0lid lines (=)
JOO 186 .conissanssssimnnas: QOIS (ceeserereennnen)

(2) Even when the machining face is changed due to the indexing or rotation of the rotary axis, the
tool paths are drawn assuming the same face. Therefore, it is recommended to erase the tool
paths drawn for the previous face.

(3) The tool paths are drawn taking the manual shift amount, work zero offset amount, and tool offset
amount into account.
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3-3.

Restart and Sequence Restart Operations

(1) The restart operation called by the pressing of the function key [F2] (RESTART) draws the tool

paths at a high speed up to the specified block.

The point corresponding to the actual position will blink during this high-speed drawing.

( AUTO OPERATION m3.MIN
LOGCUS GRAPHIC Y

ACTUAL VALUE
X 300.000

(315 | 1

Y -50. 000
z 0.0880
TARGET VALUE

b 260. 628
Y -58.000
Z 0.208 nLmf-

———

Loogf-

‘= End of the
specified
sequence

s1-—— Aclual position

'
L »

— 1
[

.00

SP-MHO.
SELECT| SEARCH

MLFMBER

100529
MUMBER| P
SEARCH |RESTART| STie

] [EXTEMND)

(FIJE2DIEIEDEDNEB)ENDES)

(2) When the SEQUENCE RESTART button is

pressed, the axes are returned to the restart point at

a manual cutting feedrate. The tool paths are drawn in dots. The blinking point is shifted from

the actual position to the restart point.

AUTO OFEFRATION 2az.mIs 3199 MBd 4

LCZUS GRAPHIC L 4

RCTUAL VALLE
X 380. 600
Y 180. 029
z 8.6ed
THAGET VALUE i
X 300. 560 !
b 190. 080 |
£ B.620 sl *

e

-1-—=— Restart point

LI

A i -y *
[E - =R E ]

o SP—NO.
SELECT| SEARCH

MUMBER

HUMBER
RESTART| STOF

SEARCH

I l CEXTEND]

J

EDEDEDFDEDEEDESD
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(3) Pressing the CYCLE START button executes the program from the specified sequence.
Note: Blinking point is cleared in the following cases:

1) NC is reset.
2) MO02 (M30) is executed.
3) Tool path erase operation is executed.

a4, Parameters

NC optional parameter (bit)
No. 33 bit 0  Effective/ineffective of graphic coordinate system

0: Graphic coordinate system is made ineffective when power supply is turned on or the
control is reset.

1: Graphic coordinate system is made effective when power supply is turned on or the
control is reset.
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SECTION 6 NC OPERATION MONITOR

1. Overview

This function has two sub functions as NC HOUR METER and NC WORK COUNTER.

The NC HOUR METER function: Accumulates the following hours and displays them on
the CRT screen.

POWER ON TIME

NC RUNNING TIME

SPINDLE REVOLUTION TIME
CUTTING TIME

EXTERNAL INPUT TIME

The NC WORK COUNTER function:  Has four work counters and counter data of individual counters
is displayed on the CRT screen. These four counters can be
used as required.

In addition, data can be preset for each timer and counter. When the COUNT data exceeds the SET
value, alarm signal is output.
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2. NC Hour Meter
2-1. Contents Of Display

Press the function key [FB8] (ITEM 1) or [F7] (ITEM ] ) after selecting the PARAMETER SET mode,
then the NC HOUR METER screen will be displayed.

_\‘
( PARAMETER SET
AMD AOUR METER#*
COUNT SET
1 POLUER ¢ TIME 6:12:53 128: B: ©
2 NC RUNMFIING TIME 0: 0: B 0: 0: B
3 SPINDLE REVOLUTION TIFE 8: 2:31 G: 0: B
4 QUTTING TIrME @: 0: 0 [NCIRCENCN
S EXTERNAL INPUT TIME 0: 0: @ 8: 0: 0
< ¥ z
ACT POSIT (LORK) 7Y, 539 795.933  -14@0.0680
=EX
=X
=5 120:8:8
seT I ADD ’ J SEF:Q\‘_H[ | ITEM+ | ITEM® | LEXTEND)
i J

(F1)(F2)(F3)(Fa)(Fs)(F8B)(F 7)(F 8)

Details of the display contents are explained below:
The units of displayed data are “hours:minutes:seconds”.
(1) POWER ON TIME
This accumulates duration of time in which power supply to the NC is on.
(2) NC RUNNING TIME

This accumulates duration of time in which NC is operating. Note that operation time in the
machine lock mode is not accumulated.

(3) SPINDLE REVOLUTION TIME

This accumulates duration of time in which the spindle has been rotating. However, the time in
which the control is placed in the machine lock mode is not accumulated since the spindle is not
rotating in this mode.

(4) CUTTING TIME

This accumulates duration of time in which axes are fed in cutting feedrates. However, the time
in which the control is placed in the machine lock mode is not accumulated.

(5) EXTERNAL INPUT TIME

This accumulates duration of time in which the external input signal is ON.
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2-2.

2-3.

Count Data and Set Data
(1) Setting of both the COUNT (accumulated) and SET (not accumulated) data is possible by locat-
ing the cursor at the required data position. '
(2) If the COUNT data exceeds the value set at SET, alarm signal is output.
(3) When output of the alarm signal is not required, set “0:0:0" at the SET column.
(4) The maximum setting values for both COUNT and SET are 99998:59:59.

(5) Setting format is “hours:minutes:seconds” and omission is not allowed.

Example: 8 0:28:59

™

Be sure to place a colon.

Alarm

I any one of the COUNT values exceeds the SET value, the following alarm occurs and cycle start of
the NC is disabled.

ALARM-C 984 Running hour over X

Index :  None
Character-string : None
Code Do X=1, COUNT data of POWER ON TIME exceeds the SET
data.
2.......  COUNT data of NC RUNNING TIME exceeds the SET
data.

3...... COUNT data of SPINDLE REVOLUTION TIME
exceeds the SET data.

4....... COUNT data of CUTTING TIME exceeds the SET
data.

B..rees COUNT data of EXTERNAL INPUT TIME exceeds the
SET data.

To reset the alarm,

(1) Set COUNT value smaller than SET value.

(2) Set SET value larger than COUNT value.

(38) Set SET value at 0:0:0.

Reset the NC after taking any of the above indicated measures.
Note that simple NC reset operation cannot reset this alarm.

Note:  If measure (3) is taken, alarm check is not conducted.
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3.

3-1.

NC Work Counter

Content of Display

(1) Switching the display screens between NC HOUR METER and NC WORK COUNTER is made
by pressing the PAGE key.

r =
PARAMETEER SET
WHC WORK COLNHTER®
COLRT SET
1 WORK COUNTER A 2 O
2 WORK COUNTER E o z
3 WORK COUNTER C o 1z
4 WORK COUNTER D o 2
® ¥ z
ACT POSIT (LIORK) Tea. 952 TE9.993 130300600
=EX
=EX
=EX
=5 S
SET AL | ’ szms.a'.»-al ’ ITEM® ' ITEN: | CEXTENDI

FIE2E3INEFEYIDEEFEBIFAIFES)

(2) The count data is displayed at the COUNT column.

(@)
(b)

()

(d)

The units of indication are pieces.

Work counters A, B, C and D is incremented each time M02 or M30 is executed. This
counts the number of workpieces which have been machined.

Count up condition of the work counters are identical to all of these counters. Counting does
not occur during machine lock mode of operation.

Users can use these four counters for individual purposes.

Count Data and Set Data

(1) Setting of both the COUNT (accumulated) and SET (not accumulated) data is possible by
locating the cursor at the required data position.

(2) If the COUNT data exceeds the value set at SET, alarm signal is output.

(3) When output of the alarm signal is not required, set “0” at SET column.
(4) The maximum setting values for both COUNT and SET are 99999998.
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3-3. Alarm

If any one of the COUNT values exceeds the SET value, the following alarm occurs and cycle start of
the NC is disabled.

ALARM-C 985 Work counter over X

Index : None
Character-string : None
Code ¥oXE= COUNT data of WORK COUNTER A exceeds the
SET data.
2....... COUNT data of WORK COUNTER B exceeds the
SET data.
< T COUNT data of WORK COUNTER C exceeds the
SET data.
4....... COUNT data of WORK COUNTER D exceeds the
SET data.

To reset the alarm,

(1) Set COUNT value smaller than SET value.

(2) Set SET value larger than COUNT value.

(3) Set SET value at 0.

Reset the NC after taking any of the above indicated measures.
Note that simple NC reset operation cannot reset this alarm.

Note:  If measure (3) is taken, alarm check is not conducted.



3294-E P-259
SECTION 7 Hi2 - NC FUNCTION (Hig-speed NC)

SECTION7  Hi2 - NC FUNCTION (High-speed NC)

Overview

(1)

)

@)

(4)

The Hi2-NC function consists of the following functions:

(a) High-speed NC interpolation function which makes high cutting feedrate for continuous mi-
nute motion blocks possible.

(b) Quick response, high-accuracy servo function and tolerance control function which ensure
high machining accuracy on sculptured surface and edges.

The high-speed NC interpolation function allows high cutting feedrate for cutting sculptured
surface.

The part program used to cut sculptured surface consists of continuous minute motion blocks
which are created by dividing the sculptured surface into proper segments and arcs. The high-
speed NC interpolation function has the capability to read these minute motion command blocks
and carries out interpolation at a high speed to provide improved high cutting feedrate.

The quick response, high accuracy servo function and the tolerance control function greatly
improve the machined shape accuracy on sculptured surface and edges. Especially, the
tolerance control function controls axis feedrates so that the error on the machined shape is
always limited within the designated tolerance while cutting sculptured surface and edges at a
high speed. With this function, consistently high machining accuracy is ensured.

High-speed NC Interpolation Function

(1)

()

The high-speed NC interpolation function is developed by increasing the NC interpolation speed
of the NC itself. This means that;

(@) high cutting feedrate for continuous minute motion blocks is achieved using the same pro-
gram format as applied for conventional programs, and

(b) the same NC operations, such as the sequence restart, manual intervention, etc., as avail-
able with the conventional NC can be used.

The high-speed NC function reads more than 9 blocks of commands into the buffer automatically
when minute motion blocks are continued in the part program so that the stable high-speed NC
interpolation is possible.
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3-1.

Tolerance Control Function

(1)

()

(3)

(4)

(5)

The tolerance control function guarantees machining accuracy for any type of workpiece shape
by the “automatic control of cutting feedrate meeting the shape being machined”, the technology
realized on the base of quick-response, high-accuracy servo function.

To obtain required accuracy, only the designation of allowable tolerance is necessary in the
program. Modification of feedrates corresponding to the shape to be cut is not necessary any
more.

By designating the upper limit of the cutting feedrate, which is determined according to cutting
conditions (workpiece material, tool type, spindle speed, etc.), the maximum value of feedrate is
clamped at this upper limit. Therefore, automatic feedrate control which meets the cutting
conditions is enabled.

Furthermore, the tolerance control function “automatically determines the optimum servo control
parameters best fitting to cutting” based on the upper limit of feedrate which is determined
according to the cutting conditions. Therefore, high-speed, high-accuracy machining is always
possible regardless of cutting conditions.

Because automatic cutting feedrate control in the tolerance control function is carried out while
actual tool position is monitored, machining accuracy is consistently high. In addition, the
consistently high accuracy machining is realized in high feedrates through the feed forward
control which secures the machining accuracy without lowering feedrates excessively,.

Designating Tolerance Control Mode

To turn on the tolerance control function, designate the “TOLERANCE CONTROL ON”.

(1)

(2)

3)

(4)

Set the following tolerance control parameters according to the type of machining:
(a) CONTROL AXIS

(b) HIGH-SPEED MODE

(c) MAXIMUM FEEDRATE

(d) WORK TOLERANCE

(e) FILTER VALUE

Designation of the tolerance control mode is made in the following two methods:
(a) Parameter setting

(b) Program command

The tolerance control is effective only to the cutting feed commands in the “feed per minutes”
mode programmed in the tolerance control mode. In other words, the tolerance control is not
effective to the rapid feed commands and the feed/rev. commands programmed in the tolerance
control mode.

Concerning the axes, the tolerance control is effective only to the basic three axes (X, Y, Z) and
their parallel axes (U, V, W). For the rotating axes (A, B, C), the tolerance control is not
effective.
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(1)

@)

Tolerance Control Parameters

CONTROL AXIS

(@)
(b)

This parameter selects the axes for which the tolerance control is made effective.

Selection of the axis names is possible between the basic axes (X, Y, Z) and linear additional
axes (U, V, W).

That is, the axis names can be selected for each Cartesian coordinate system axis indepen-
dently:

- Xdirection: X (basic) / U (additional)

- Y direction: Y (basic) / V (additional)
- Z direction: Z (basic) / W (additional)

HIGH-SPEED MODE

(a)

(b)

(c)

(d)

The tolerance control function provides the following three control modes and it is possible to
select any of these modes to carry out machining.

- Normal mode
- High-speed mode 1
- High-speed mode 2

With the tolerance control function, feedrates are automatically controlled by the combination
of the closed loop control, in which consistently high accuracy is secured for any workpiece
shape, and the feed forward control, in which high accuracy is secured without lowering fee-
drates excessively by estimating machining error in advance.

The feed forward control, due to its characteristic that it estimates machining error in ad-
vance, an error greater than the preset tolerance might be generated if slide hold or other
operation is attempted. (positioning error in this case)

Therefore, the tolerance control function permits the selection of control mode so that the
control best fitting to user’s requirements is selected between the normal mode, which does
not include the feed forward control, and the high-speed mode, which includes the feed for-
ward control to allow high-speed cutting.

The features of the high-speed mode are briefly stated below:
1) Cutting time

High-speed mode 2 cuts workpiece faster than high-speed mode 1.
The normal mode takes longer cutting time than high-speed mode 1.

2) Cutting accuracy
* During normal cutting

In the high-speed mode 1 and high-speed mode 2, workpiece is finished within the set
tolerance as in the normal mode.

* Slide hold button is pressed during cutting

Positioning error as indicated below is generated when cutting is being carried out on
curved surface with small curvature.

High-speed mode 1 ..... Less than the set tolerance
High-speed mode 2 ..... Less than 3 times the set tolerance(“0” at the normal mode)
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(3)

(4)

MAXIMUM FEEDRATE

(a) Feedrate upper limit sets the maximum value of feedrate which is applicable when cutting is
carried out using the tolerance control.

Feedrate upper limit = Maximum value of feedrate command

(b) Because the tolerance control function determines automatically the optimum servo control
parameters using the feedrate upper limit value, consistently high accuracy with high speed
is guaranteed for any type of machining. Therefore, if the maximum feedrate changes due to
the change in the type of machining, it is recommended to change the setting for this pa-
rameter.

(¢) The maximum value of feedrate designated in “per minute” mode is limited by this value.
WORK TOLERANCE

(@) This parameter sets the allowable machining error when the workpiece is machined using the
tolerance control function.

Tolerance = Allowable machining error . . . . . ... (1)
By setting this parameter, the workpiece is finished within allowable error.

(b) Because the tolerance control function controls cutting feedrate based on the set tolerance, it
is recommended to set a large value within allowable error so that a workpiece is machined
by high feedrates.

Due to the control characteristic that diameter reduction in arc cutting and dulling at corners
will become greater as higher feedrate is used, although smaller tolerance reduces error, fee-
drate is lowered at the same elongating total cutting time.

When cutting free-formed curve, which is approximated with minute motion blocks of line and
arc command (programmed shape):

(c) In this case, actual cutting error is determined by the following factors:

- Program tolerance ..... Error between the original surface and the surface approxi-
mated using line segments

- Machining tolerance .... Error between programmed shape and tool paths
Tool shape error
If the relationship between the program tolerance and machining tolerance is
Program tolerance < Machining tolerance . . . .. ... (2)
actual cutting error is as indicated below.

Allowable machining error > Actual machining error = Machining tolerance
+Tool shape error

If the tool shape error is small and can be neglected, designation of the machining tolerance
as in expression (1), actual machining error is within allowable machining error.

However, if precise setting is necessary, the tolerance must be set as indicated below.
Tolerance (machining tolerance) = Allowable machining error - Tool shape error

If the relationship as indicated in expression (2) is not satisfied, i.e., if the program tolerance is
greater than the machining tolerance, actual machining error is generally expressed with the
following formula.

Allowable machining error > Actual machining error = Program tolerance + Tool shape
error
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®)

From this, it will be understood that if the program tolerance is greater than the allowable
machining error, actual machining error is always greater than the allowable machining error
even if the machining error is set to a small value.

Therefore, to machine a workpiece within the allowable machining error, it is necessary to set
a smaller value to the program tolerance than the allowable machining error. To obtain
smooth surface, setting of further smaller program tolerance is necessary. From this point of
view, the program tolerance should be set to meet the following.

Program tolerance < 1/2 x (Allowable machining errar)
That is,

Program tolerance < 1/2 x (Machining tolerance)

FILTER VALUE

(@)

(b)

()

This parameter sets the filtering amount of the filtering function in the tolerance control
mode. A value smaller than 30 um is effective.

Usually, the filtering function is activated automatically, setting should be:
Filtering amount = 0
Filtering function:

Since the tolerance control function controls cutting feedrates in response to the pro-
grammed shape, satisfactory effect cannot be expected if an error is included in the pro-
grammed shape. For example, the free-form curved surface proximate using line segments
and arcs will include an error at each command point due to calculation or rounding off. For
example, the command value at each command point includes a maximum of 10 zm error if
the command value unit is 10 gm. This means that satisfactory machining accuracy will not
be obtained even if the workpiece shape is commanded correctly.

Due to this reason, if an error inevitable at each command point is set as the filtering
amount, the commanded shape can be evaluated by excluding the error at each command
point, permitting the optimum tolerance control. This is the filtering function.

(d) With the tolerance control, the filter function becomes effective automatically for the error

due to rounding off of command values based on the filtering amount which is set for the
programming unit system. However, if calculation error generated by the automatic program-
ming software, etc. is greater than the error caused by rounding off of command values, set
the calculation error for the filtering amount.
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(1)

Tolerance Control Mode Designation

Tolerance Control Mode Designation by Parameters

Operation:

@

)
®
@

Select the parameter setting mode.

Display the tolerance control parameter setting screen by pressing the function key [F6]
(ITEMT) or [F7] (ITEM | ).

Place the cursor at the required data column of the parameter for which the setting is to be
changed by using the cursor control keys. ([1], [{])

Set the data for the parameter after pressing the function key [F1] (SET) or function key [F2]
(ADD).

(@) Function key [F1] (SET)
After pressing [F1], input the required data.
(b) Function key [F2] (ADD)
After pressing [F2], input an increment value in reference to the currently set data.

The unit for setting conforms to the unit designated for data setting.

e .
PARAMETER SET

* TOLERANCE COMNTROL PRRAMETER % 1mm

1 TOLERAMCE CONTROL
2 CONTROL AXIS B 1
(X-U)
YoV
(244
3 HIGH-SPEED MODE
4 MAXIMUM FEEDRATE 668
5 WORK TOLERAMCE
& FILTER VALLE

888coco g

008

% Y Z c
ACT POSIT (MC) 8. 6ea 8. 6ee 0.880 -OVERFLOW

SET l ADD [ | I ‘ ITEmI ITEML '[EXTEND] ‘J

CEDEDEEDERDEENESD)
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TOLERANCE CONTROL
[1]1: Tolerance control mode ON
[2]: Tolerance control mode OFF

The data set below is effective when the tolerance control mode is on, that is setting for
TOLERANCE CONTROL is “1”.

CONTROL AXIS

Select the three axes for which the tolerance control function becomes effective.
[0]: Basic axis (X, Y, Z)
[1]:  Additional linear axis (U, V. W)

For the axis, for which the additional linear axis specification is not supported, the cursor does
not move to the additional axis name position. That is, selection of the additional linear axis is
possible only when the additional linear axis specification is supported.

HIGH-SPEED MODE
Select the tolerance control mode.

[0] : Normal mode

[1]1:  High-speed mode 1

[2] : High-speed mode 2
MAXIMUM FEEDRATE
Set the upper limit of the feedrate which is applied in the tolerance control mode.
WORK TOLERANCE
Set the tolerance which is applied in the tolerance control mode.
Setting of a value smaller than 0.003 mm is not allowed.
FILTER VALUE

Set the filtering amount for the filter function which becomes effective in the tolerance control
mode. For details of the filtering function, refer to “Filtering function” on page 263. Usually, the
filtering function is activated automatically, therefore, setting should be:

FILTER VALUE = 0

Setting range of filtering amount: 0 - 0.03 mm
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(2) Tolerance Control Mode Designation by Program

To

conduct the tolerance control for only a required part in the program or to change the toler-

ance control parameter setting according to the part to be machined, the tolerance control mode
designation in a program is convenient.

(@)

To carry out or cancel the tolerance control mode, designate the following G codes.

G187 (_J__ _KY(H ) F__E_ (D__ )| Tolerance control mode ON

G186 Tolerance control mode OFF
(Cancellation of G187)

(b)

(c)

(d)

(e)

Follow the program unit system for the unit of command

Designate the G187 and G186 blocks at the beginning and at the end of blocks for which the
tolerance control mode is required. These G codes must be designated in individual blocks
and other commands must not be written in the same block.

When the tolerance control mode called by the programmed G code is ON, the tolerance
control mode designated by the setting of the parameter becomes all ineffective.

When the tolerance control mode called by the programmed G code is OFF, i.e., after the
designation of G186 or resetting the control, the tolerance control mode ON/OFF status is
determined by the setting of the parameter.

Designate the following address characters and data words following the G187 code. Al-
though they can de designated in any order, both E and F commands must always be desig-
nated.

1) |, J, K (axis selection)
I: X (basic axis) / U (additional linear axis)
J: Y (basic axis) / V (additional linear axis)
K:  Z (basic axis) / W (additional linear axis)
0: Basic axis
1:  Additional linear axis

For the axis for which an address character is not used, or for the axis for which the lin-
ear additional axis specification is not supported, the basic axis is selected automatically.

If “1” is set for axis for which the additional linear axis specification is not supported, an
alarm occurs and the following message is displayed on the CRT.

Alarm message: 461 Data word: ‘spec code’ 31
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2)

3)

4)

5)

H (high-speed mode)
Select any of the normal, high-speed mode 1, and high-speed mode 2.
0: Normal mode
1: High-speed mode 1
2: High-speed mode 2
When setting is not made for “H”, the normal mode is selected automatically.

If a value greater than “2” or a negative value is set, an alarm occurs and the following
message is displayed on the CRT.

Alarm message: 444 Data word: ‘H’

F (maximum feedrate)

Designate the upper limit feedrate applied in the tolerance control mode.

An F command in the G187 block does not specify a linear cutting feedrate.
Designate the actual feedrate in a block other than the G187 block.

If no F command is designated in the G187 block, an alarm occurs and the following
message is displayed on the CRT.

Alarm message: 443 Data word: ‘F’

E (work tolerance)
Designate the machining tolerance amount used in the tolerance control mode.

If no E command is designated in the G187 block, an alarm occurs and the following
message is displayed on the CRT.

Alarm message: 611 Data word: ‘E’

Designation of a value smaller than 0.003 mm for this parameter is ignored and is re-
placed with 0.003 mm automatically.

D (filter value)

Designate the filtering amount for the filter function which becomes effective in the toler-
ance control mode. For details of the filtering function, refer to "Filter function” on page
263.

Usually, the filtering function is activated automatically, setting should be:
FILTER VALUE = 0
Filtering amount range: 0 - 30 zm

If a value greater than 0.03 mm is designated, it is replaced with 0.03 mm.

Designation of a negative value causes an alarm and the following message is displayed
on the CRT.

Alarm message: |442 Data word: ‘D’
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Tolerance Control Guide

In the Check Data pages accessible in the automatic operation mode, the TOLERANCE CONTROL
GUIDE page is contained.

Using this display page, the tolerance control setting and state can be monitored.

To display the TOLERANCE CONTROL GUIDE page, follow the any of the procedure indicated below:

(1) After pressing the function key [F7] (CHECK DATA), press the PAGE key repeatedly until the
TOLERANCE CONTROL GUIDE page is displayed.

(2) Press the function key [F5] (SEARCH) and the WRITE key to display the CHECK DATA

DIRECTORY page.

CONTROL GUIDE page to directly display the required page.

-

AUTO OPERATION A.MIN 0 MAL 63
CHECK DATA * TOLERANCE GUIDE * PAGE 59 1mm
TOLERANCE CONTROL  EXECUTECUTE
PROGRAIM IEEETEE  CONDITION
G187 TOLERANCE CONTROL EXISTXIST
1K CONTROL AXIS (XY 2)
H HIGH-SPEED MODE 1
F MAXIMUM FEEDRATE 6800, 288
E WORK TOLERANCE 2.028
D FILTER VALUE 2.ee1
B-ttd

=PS A

PROGRAM| RACTUAL | PART BLOCK CHECK
SELECT| POSIT.|PROGRAM| DATA | SERRCH DATA | CEXTEMD]

(FEVIJE2EIEFEDEFEEFEBIF AFESR)

Using this page, key in the number corresponding to the TOLERANCE
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TOLERANCE CONTROL
Indicates that the tolerance control is not effective.
Indicates that the tolerance control is effective.
PROGRAM, PARAMETER

Indicates which of the settings is effective to activate the tolerance control; currently used setting
is indicated by the reverse display.

G187 TOLERANCE MODE
Indicates the current tolerance mode on/off state.

OFF The tolerance control mode is off.
ON The tolerance control mode is on.

The following data is effective only when the tolerance control mode is on.

4. |JK CONTROL AXIS
indicates the three axes for which the tolerance control mode is effective.
5. H HIGH-SPEED MODE
Indicates the currently effective high-speed mode.
‘0’ Normal mode
‘1” High speed No. 1 mode
‘2’ High speed No. 2 mode
6. F MAXIMUM FEEDRATE
Indicates the currently effective maximum feedrate.
7. E WORK TOLERANCE
Indicates the currently effective machining tolerance amount.
8. D FILTER VALUE)
Indicates the currently effective filtering amount.
Alarm
Alarm A

269 Tolerance control error

Tolerance control cannot be executed due to the generation of a command which makes axis
motion instable. An occurrence of instable axis motion is checked before executing the
command.

Note: This is not an operator’s error.

- Index: None

Caracter-string:  None

- Code: 1 Writing to the GD buffer is faulty while the tolerance control module is
executed with the setting of tolerance control mode ON and high-
speed mode other than "0". Or, reading from the GD buffer is faulty
while the interpolation module is executed.1

Measures to Take: Correct the NC control software.
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SECTION 8

Overview

SYNCHRONIZED TAPPING FUNCTION

This function carries out tapping by synchronizing axis feedrate and spindle speed using the high-

precision VAC.

Commands

(1) Command Format

G X Y Z R E P Q F S M
G: Tapping cycle calling G code
G84, G284 ..... Normal tapping cycle
G74, G274 ..... Reverse tapping cycle
Note: The G84 and G74 codes are also used to call the fapping cycle using a floating

tapper. These G codes are, however, used to call the synchronized tapping cycle by
changing the parameter setting.

X, Y: Tapping position

Bottom level of tapping cycle

R-point level

Spindle start position at R-point level (angle designation)

Dwell period at the bottom level

Feedrate

R

E

P

Q: Dwell period at the R-point level in the return cycle
F

S

Spindle speed
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(2)

Details of Commands

(@)

(b)

()

(d)

(e)

(f)

()

G code calling tapping cycle (G84, G284)

The G84 code calls either the conventional float tapping mode or synchronized tapping mode
depending on the setting at bit 7 of optional parameter (bit) No. 17. If the synchronized tap-
ping specification is not selected, the float tapping mode is called regardless of the param-
eter setting.

G code calling reverse tapping cycle (G74, G274)

The tapping mode called by the G74 code is determined also by the setting at bit 7 at option-
al parameter (bit) No. 17. The G274 code is same as the G284.

Float tapping Sngg;?:;zed
G84, G74 © =
G284, G274 s =

Tapping position (X, Y)

These coordinate values determine the tapping position.
If these are not designated, the X or Y coordinate value effective in the previous block be-
comes effective.

Bottom level of tapping cycle (Z)

The bottom level is designated in the coordinate system in the G90 mode or as the distance
from the R-point level in the G91 mode.

This command can be omitted. In this case, the general rule for fixed cycles applies. For
general rule, refer to the OSP5020M Programming Manual (Pub. No. 3336-E).

R-point level (R)

This designates the R-point level.
This command can be omitted. In this case, the general rule for fixed cycles applies.

Spindle start position at R-point level (E)

This designates the tapping starting position (spindle index paosition - absolute position). This
command is effective only in the synchronized tapping mode and is ignored in the float tap-
ping mode (This does not cause an alarm.)

This command can be omitted. In this case, the general rule for hole machining data in the
fixed cycle applies. That is, in the fixed cycle mode, this command is treated as the modal
command. [f this command is omitted, and no E command has been designated up to the
previous block after the entry to the fixed cycle mode, the start position control is not carried
out and the cutting begins from the actual position.

Dwell period at the bottom level (P)

This designates the dwell period at the bottom level. Dwell period can be designated in the
same manner as designated using the G04 code.
This command can be omitted. In this case, the general rule for fixed cycles applies.
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3)

(h) Dwell period at the R-point level in the return cycle (Q)

This designates the dwell period at the R-point level. It is designated in the same manner as
a P command.
This command can be omitted. In this case, the general rule for fixed cycles applies.

(i) Feedrate (F)

This designates the feedrate of an axis for cutting feed during tapping cycle.
Designate so that Z-axis feed amount per revolution of the spindle is equivalent to thread
pitch of the tapper. That is, designation should be as indicated below in the G94 (feed per
minute) mode.
F=P=*S
P: Tapper thread pitch
S: Spindle speed
In the G395 (feed per revolution) mode
F=P
This command can be omitted. In this case, the general rule for fixed cycles applies.
An F1-digit command causes an alarm.
() Spindle speed (S)

This designates the spindle speed during tapping.
This command can be omitted. In this case, the general rule for fixed cycles applies.

Gear range is automatically selected according to the S value. When the fixed cycle is can-
celed, the gear range for normal operation is selected automatically.

Note: During the synchronized tapping fixed cycle, M40 to M43 commands are ignored.
(k) Spindle gear selection (M)

During synchronized tapping, the spindle gear range which meets the designated spindle
speed is automatically selected. If the selected gear range is not proper, select the spindle
gear range using M codes.

M234 : The spindle gear range which meets the designated spindle speed is selected
from all gear ranges available.

M235 : The 2nd gear range is selected for the spindle speed within the 1st gear range.

M236 : The 3rd gear range is selected for the spindle speed within the 1st or 2nd gear
range.

M237 : The 4th gear range is selected for the spindle speed within the 1st, 2nd, or 3rd
gear range.

Note: M40 through M43 designated in previous blocks are ineffective during synchronized
tapping. These become effective after the synchronized tapping mode has been
canceled.

How to Use G Codes

The G84 and G74 codes are provided so that the program prepared for a conventional tapping
cycle which uses a floating tapper can be used for synchronized tapping control without modifica-
tion. Therefore, if the G84/G74 code is used in common to both tapping cycle modes, prepare a
program for a floating tapper.

If the synchronized tapping specification is not selected, the tapping cycle is always executed in
the float tapping mode regardless of the setting for the parameter.
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3. Tapping Cycle Operations

(1) Tapping Cycle Commands (G84, G284)

------------ Rapid feed
Operations (1) (2)
i == (Cutting feed
synchronized feed
........................ O (sy )
Return-point
] &
i<«— Operations (3) (4) ~«<— Operation (9)

Operation (8)
. e
)y

R-point D,
7
<<— Operation (5) <— QOperations (7)
Operation (6)
Z-point O l
@ Positioning of X and Y axes at the rapid feedrate, and at the same time.

@

@ 0 © e e

The spindle gear is selected according to the programmed S command, and the spindle is
stopped. However, if an M code is designated in the same block, gear is selected after the
completion of positioning and the designation of M code.

Paositioning of Z-axis to the R-point level at the rapid feedrate, and at the same time

If an E command is designated, the spindle is positioned (angular position) at the pro-
grammed position in the spindle rotation direction for tapping.

Synchronized control of the spindle/Z-axis is carried out in the forward spindle rotation direc-
tion up to the Z-point level.

At the Z-point level, dwell is executed for P seconds if a P command is designated.

Synchronized control of the spindle/Z-axis is carried out in the reverse spindle rotation direc-
tion up to the R-point level.

At the R-point level, dwell is executed for Q seconds if a Q command is designated.

Positioning is carried out at the return point level at the rapid feedrate.

Note 1: In the cycles ®, ®, and @, the setting of the feedrate and spindle speed override

and “100%” setting is assumed.

Note 2: The dry run is ineffectie while cycles ®, ®, and @ are being executed.
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(2) Reverse Tapping Cycle Commands (G74, G274)

Compared to the cycles explained in (1), the spindle rotating direction for the cycles @, ®, and
@ is reversed. Other operations are completely the same as explained in (1).

Note 1:

Note 2:

In the tapping cycle using the floating tapper, the spindle is rotating at the completion of
the cycle. However, in the synchronized tapping cycle, the spindle stops at the
completion of the cycle.

If the control is reset during synchronized tapping cycle, the gear remains as selected
for the synchronized tapping operation. However, the gear is selected according to the
S command value when the spindle rotation command (M03, M04), spindle orientation
command (M19, M118, M119), S command, or manual spindle operation is executed
after that.

() Slide Hold

(@)

(b)

(c)

(d)

Note:

When the SLIDE HOLD button is pressed during the execution of step ®, the spindle stops
immediately. The Z-axis is fed to the R-point level while being controlled in synchronization
with spindle reverse rotation. When the Z-axis has reached the R-point level, it stops.

When the SLIDE HOLD button is pressed during the execution of step ®, the Z-axis is de-
celerated. However, the distance up to the R-point level is larger than the distance up to the
Z-point level, the tapping cycle is continued while ignoring the slide hold command. The Z-
axis stops when it has reached the R-point level.

When the SLIDE HOLD button is pressed during the execution of step ® or @, the Z-axis
stops after it has reached the R-point level.

When the CYCLE START button is pressed while the Z-axis is temporarily stopped at the R-
point level, synchronized control of the spindle/Z-axis is carried out up to the Z-point level.

The MID AUTO MANUAL key is not operative when the Z-axis is temporarily stopped at
the R-point level.
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4, Parameters

(1) Tapping Mode Designating Parameter

This parameter sets whether the G84/G74 code designated in a program calls the float tapping
mode or the synchronized tapping mode.

NC optional parameter (bit) No. 17, bit 7

0: Float tapping mode
1: Synchronized tapping mode

(2) Spindle Indexing Zero Paint Parameter
This parameter sets the machine zero point for spindle indexing (E command).

NC optional parameter (long word) No. 15

Setting unit :  Conforms to VAC command units (1/1000 deg. or 1/10000 deg.)
Settingrange : 1/1000deg ..... 0 to 359,999
1/10000deg .... 0to 3,599,999

For conventional spindle indexing command (RS command), the encoder zero point is used to
control spindle indexing.
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Precautions

(1

()

@)

(4)

®)

(6)

(7)

®
(9)

(10)

The G284 and G274 codes call the fixed cycle. The fixed cycle mode is canceled by designating
any of G80, G00, G01, G02, and GO03.

Before designating the G284 or G274 code after turning on the power, resetting the control, or
canceling a fixed cycle, always designate an F command.

The fixed cycle mode is not canceled when other fixed cycle is designated.

Before designating the G284 or G274 code after turning on the power or resetting the control,
always designate an S command.

Designate the S command in a block preceding the {3284i{3274 block.
Example: S320

While spindle rotation and axis feed are synchronized, setting of feedrate override and spindle
speed override are all ignored.

Whether or not the Z-axis stops at the R-point level in the single block mode is determined by
the setting for the parameter.

NC optional parameter (bit) No. 34, bit 0

0: Does not stop
1: Stops

In the synchronized tapping mode, gear is changed before the mode enters to use the gear for
synchronized tapping.

To carry out the sequence restart from the block in the synchronized tapping mode, pay attention
so that the restart operation will not be associated with the synchronized feed. (There may be
cases in which the gear is not changed correctly precluding synchronized feed.)

The mid-block sequence restart is not possible for the block which is governed under the
synchronized axis feed mode. Stop is not possible until the axis reaches the R-point level.

Do not change the STM lock state during the synchronized tapping mode. If changed, gear
change and spindle rotation control may not be carried out correctly.

The synchronized feedrate during the STM lock or machine lock state is the programmed
feedrate (F command value). The control assumes that the spindle is rotating.
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Torque Monitoring Function During Synchronized Tapping

(1)

(2)

@)

Overview

This functions monitors the spindle load torque during synchronized tapping, and generates an
alarm of level B and suspends spindle rotation when the set torque limit value has been exceed-
ed.

Torque Monitoring ON/OFF Control

The following M codes are used to turn on/off the torque monitoring function.
M326
M327

M326 is effective when the power has been turned on or the control has been reset.

Torque monitoring function during -synchronized' tapping OFF
Torque monitoring function during synchronized tapping ON

Note:
Parameters

The torque to be monitored is set in units of kgf-m on the /tapping torque monitor parameter?/
screen in the parameter set mode. Since five sets of parameters are used, the parameter num-
ber used for torque monitoring must be designated using system variable VTMNO. An asterisk
“x" is displayed for the parameter currently selected.

PARAMETER SET

* TAPING TORQUE MOMITOR PARAMETER *

MNO. MONITOR TORQUECkgf#m]
*1
2 15
3 a
4 51
S 127
= Y bl
ACT POSIT (WORK) B.e20 0.608 0,000
: A-ritd

=IF
=IF
=IF

| S TEI T
FOCE2CE3CEANEsIEsIEDES)

| ITEMt | ITEML |ce:xn:m:1

Set a torque value within the torque range recommended by tool manufacturers (torque range in
which the tap can be used).

Note 1: To protect the tap, set a lower torque value. Note however this lowers cutting per-
formance of the tap.

Note 2: The selected parameter number is not erased even when the power has been
turned off.

Note 3: When the parameter whose torque value is “0” is selected, torque is not monitored.
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(4) Ignoring of Spindle Motor Starting Current

When the spindle is started from a complete stop, starting current of the spindle motor flows.

This might cause the maximum allowable load to be exceeded. This overload is prevented by

the following two steps.

@ Overload is ignored until the actual spindle speed reaches “A”% of the spindle speed desig-
nated by an S command.

@ Atfter the actual spindle speed has reached “A”% of the commanded spindle speed, the sys-
tem waits for “t” (100 msec) until the spindle is put in the stationary condition. Then, torque
monitoring is started. .

Starting current :
T . T: Spindle overload is not checked since the spindle
T < 5 : has not reached the constant speed range.
o : 2
= H :
S 3 t :
= S
2 ! t Spindle overload is not checked for the “t" duration.
& (set by the parameter)
------------------- é-- -m---é--— Monitored torque value
: Spindle stationary condition
— > Time
The spindle is recognized to be
: in the constant speed range.
T - - S command
o /
o 1
(1]
j=8 /)
(73]
o
=)
£
» A% 100%
—_— Time
Values for “A” and “t” are set at the NC optional parameter (word).
NC Optional Parameter (word) No. Unit Recommended Value
No. 61 Torque monitored spindle speed (A) % 90
No. 62 Torque monitoring wait time (t) 100 msec | 2 (=200 msec)
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6)

(6)

Torque Monitoring Method

If the spindle load torque exceeds the set value for 6.4#n (msec) continuously, the following
alarm is displayed and the spindle stops immediately. The Z-axis is fed to the point-R level in the
synchronization with spindle reverse rotation. When the Z-axis has reached the R-point level, it
stops.

Alarm B 695 Synchronous tap’s torque low
The torque is monitored until deceleration is started.
A value for “n” is set at NC optional parameter (word) No. 21.

NC optional parameter (word) No. 21 Allowable number (n) for tbrque over monitoring - recom-
mended value: 4

Note: Torque monitoring is not carried out when “0” is set.
Display

The torque monitoring process is displayed on the following three screens: 2nd page of the AC-
TUAL POSITION screen, the MAIN PROGRAM (execution) screen, and the MAIN PROGRAM
(read) screen. A symbol “ V ” is indicated above the LOAD DISPLAY bar graph. This is the
maximum load torque.

~
AUTO OPERATION TAP.MIN 0 M 2
ACTURL POSITION LOAD DISPLAY 1mm
5] 160 260 (%)
X 100.000 SR O (R
S  |0DOO0ODCO0ECEEE0EE
Y., 100.000 T
z @ BBB TORGUE MOMITOR(134x)
+Z . X
%

Co 1 0 ax

Fr 18.28 N

s 188 ax

H= @ TOUCH SENSOR

D= 8 TOUCH PROBE
=PR
=P0
PROGRAM| ACTUAL | PART BLOCK CHECK

SELECT| POSIT.|PROGRAM| DATA |SEARCH DATA | [EXTEND] )

\_

CDOE2EIEDEEsIED(ES-)

2nd page of the ACTUAL POSITION screen
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AUTO OPERATION TAP.MIN 0 N 2
PROGRAM # CURRENT MAIM PROGRAM #* 1mm
GEEXAYRZEMIZT DIS X 8. o008
+G284X108Y180Z2-58R10F 18G355180P 101 Y 8.002
rMa2 z e.eea
Cao ;
0 Fr 18.80
M 5 188
TORGUE MONITOR(134%) H= B 8.808
LOAD MAX v D= @ 0.808
SPINDLE LOAD OOO00S0000EEEEEER 178%
X Y z
ACT POSIT (WORK) 120. 260 1688. 60 2.0e8
A=Mtd FCYCL
=PR

PROGRAM| ACTUAL | PART BLOCK CHECK
SELECT| POSIT.|PROGRAM| DATA |SEARCH DATA | CEXTEND]

CDOCE2ACERAEFDOEEEDED

MAIN PROGRAM (read) screen

(The MAIN PROGRAM (execution) looks as this screen.)

When torque monitoring is started, “TORQUE MONITOR (+#%)” is displayed on the screen.
(“+++” represents the maximum torque load ratio.)

When the spindle torque ratio exceeds the maximum torque load ratio, the display color of “TORQUE
MONITOR (##+%)” is changed from white to red. (with the monochrome screen specification, the
brightness is increased.) The maximum torque load ratio is a value which is obtained by converting the
value set at the tapping torque parameter on the basis of the continuous rating of the spindle drive
motor. For the continuous rating of the spindle drive motor, refer to the final specifications.

NC optional parameter (long word) No. 23 Continuous rating of spindle drive motor

Example:

When the spindle drive motor is a VAC 15/11 kW (20/15 hp) (30 min/cont.) motor, set “11000”.

(11 kW is 11000 W)

Note 1:

Note 2:

When the continuous rating of the spindle drive motor is not set, torque monitoring is not
carried out,

Spindle overload monitoring is not carried out while torque monitoring is being executed
for synchronized tapping. (This does not apply to the meter relay specification.) Attach-
ment load monitoring is carried out.
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(7) Parameters
(@) NC Optional Parameter (Word)
No. 21 Allowable number for torque over monitoring

Setting range : O0to 32
Recommended value : 4
Setting unit ¥
Initial setting : 0

No. 61 Torque monitored spindle rotation
Setting range : 1to 100
Recommended value : 90 (%)
Setting unit s T
Initial setting : 0

No. 62 Torque monitored wait time
Setting range : 1to 1000
Recommended value : 2 (=200 msec)
Setting unit : 100 msec
Initial setting 0

(b) NC Optional Parameter (long word)
No. 23 Continuous rating of spindle drive motor

Setting range : 110 to 99999999
(Refer to final specifications)

Setting unit W
Initial setting : 0

(8) System Variables
(a) Tapping Torque Monitored Parameter No.
[VTMNO]
- Read and write operations are possible.
- Setting range : 1tob

- The value set at “VTMNO?” is backed up. When a value is not set, the value previously
set becomes effective. Initial setting is “1”.

(b) Tapping Torque Monitored Parameter
[VTMDT (n)]
- “n”" means parameter No. : 1to5

- Only read operation is possible.
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