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EForeword

The "EMCOTRONIC M1" user manual is part of the literature
which is supplied with a machine. The entire literature
comprises:

1. Operating instructions, spare parts 1ist
(These operating instructions describe machine-specific
features)

2. Programming instructions “EMCOTRONIC M1®
3. User manual "EMCOTRONIC M1"

It is very often the operation of the control which causes
initial difficulties because there are a very wide variety
of possibilities.

The EMCOTRONIC MI control is very straight-forward and
designed for easy operation. You will master the control
within a very short time.

These instructions are designed and written so that you can
also learn how to operate the control yourself. However,
practical instruction is certainly the ideal way.

Note on the Genergl Remarks at the Front

Some general remarks are given at the front. This resuits
in an easy-to-follaow structure and means that the sub-
sequent descriptions can be kept short.

Expiangtions of the Keys

The explanations of the keys include a 1isting of which
mode the individual keys can be activated in.

In the examples that follow the functions in the respective
mode are described briefly, .

Description of the Modes

- The summaries are intended to provide you with a quick
guide.

- The operation sequences for the activity in question are
shown in boxes.

- The texts and explanations are intended to give you a
deeper understanding of the logical structure of control
aperation,

EMCO MAIER & €O

All rights reserved. No part of this manual may be trans-
lated or reproduced in any form without the written per-
mission of EMCO MALER & CO.

©) 1986 by EMCO MAIER & CO Fabrik fiir Spezialmaschinen,
Friedmann-Maier Strafe 9, A-3400 Hallein
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EMCOTRONIC M1

TOTAL INDEX

PART 1
General Remarks

- The SHIFT key 1.1
- The LEDs 1.2
- Decimal point entry 1.3
- Leading, following zeros 1.3
1.3
1.3

- Plus / minus signs
- Alarms

Part =2
lllustrations.

- Control panel EMCOTRONIC M1

- Screen _

- Adress keyboard

- Mode keyboard

- Function keyboard 2.5,
- Control keyboard 2.7, 2.8
- Interface keyboard

- Diagram of program run
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Part 3
The Modes

- Summary
REFERENCE
SPECIAL
EXECUTE
MANUAL
EDIT
AUTOMATIC

- Mode - Reference Point

1. when does REF. have be aproache 1

2. Procedure 1
3. Notes 1
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Mode -— XECUT

1. Selection and cancellation
2. Application
3. Screen display
Ad) 2.1/2.2 Activation of displays
Ad) 2.3 Entry of NC-blocks
Call of NC-blocks

WO R b

Submode - _ SP TAL

1. Description
2. Selection and cancellation
3. Page turning 1

=

Mode - MANUAL

1. Summary - possibilities

2. Displays on screen

3. Selection,options, submodes

4, Operation 2 -

4.1 Traversing the slides

4.2 Switching main spindle on and off
4.3 Coolant on-off

4.4 Central lubrication

5, The path displays in manual mode 4 -6
5.1 Display M - N
5.2 Display M - N
5.3 Display M to cutting tip P
5.4 Display W to cutting tip P

WK e

Mode - EDIT

1. Possibilities (Summary)

2, Selection and cancellation (Summary)
3, Listing of stored programs

4, Call of a stored program

Indication of the available storage
space -

5. Entry of a NC-program via keyboard 3
5.1 Program number entry

5.2 Program contents entry
5.3 Arbitrary block numeration

6. Entry of the tool data 6
7. Entry/Changes to the PSO data 7
7
8
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Data for zero offsets
8. Operation routines/Selection routines
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TOTAL INDEX
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Key forwards blockwise
Key backwards blockwise
Jump forwards in block
Jump back to block start
Select block number
Select word

gram cnunges, corrections etc, 9

The most important key functions
Procedures for deletion and correction of

block contentsg

W W0
[l

Addition of a word
Addition of a G- or M-function of the same

group in one block

O W wWw
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Insertion of a block
Renumbering of blocks
Deletion of a block
Renumbering of programs

10, Program deletion 14
11, Cassette mode, RS 232 mode 15

11.1 Selection of cassette mode, RS 232 mode
11.2 Cassette mode

11.

11.

11

11

11.

11.

11.3 RS

11.

11.

2.1

2.2

-2.3

2.4

2.5

3.2

Formatting of the cassette

{deleticn)

Program from machine memory to

cassette (SAVING)

Program from cassette into machine

memory (LOADING)

Listing of the stored programs on

the cassette

Overwritting of a program on the

cassette

Deletion of total contents of the

cassette

mode

Programs from machine memory to matrix
printer, punched tape or other data carriers
Loading programs from external data carriers

12, Loading the machine data (MSD) 20

13, Entry into operator monitor, data
changes -

Mode -—

21

AUTOMATIC

1, Summaries,
1.1 Types of run (Summary)
1.2 The displays in AUTOMATIC mode
1.3 Selection and cancellation
1.4 Diagram of program run

2, Program call and program run 4
2.1 Starting a program from the beginning
2.2 Start from any block of the program

3, Run control,
program abortlons 7/

3.1 Run control

Notes

program interruptions,
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3.2 Program interruption

3.2.1 Automatic interruptions by alarms
3.2.2 Program interruption by FEED HOLD
3.2.3 Program interruption by SINGLE key

3.3 Program abortions
3.3.1 RESET - program abortion
3.3.2 EMERGENCY-OFF
3.3.3 Switch off key-coperated switch
4. AUTOMATIC, various runs 12
4,1 Pure AUTOMATIC mode
4.2 Single block mode
4.3 Skipping of blocks
4.4 Program tegt with axis movement: dry run
4.5 Combinaticns
4.6 Test run without axis movement

Alphahetical Register
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Part 31 - ’

General Remdarks

~ The SHIFT key

1.1
- The LEDs . 1.2
- Decimal point entry - 1.3 B
- Leading, following zerés ‘ 1.3 .
- Plus / minus signs 1.3 -
- Alarms 1.3 -
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SHIFT

The SHIFT Key

SHIFT means here changing over.

When the key is pressed, the LED of the
SHIFT key illuminates. When pressed
again, the LED goes off. '

The address keyboard and part of the
function keyboard have a dual function.

VAN ,
o - When the SHIFT key is pressed (LED
T SHIFT N illuminates), the upper address, i.e.
O is selected:
° - When the SHIFT key is not activated
, SHIFT E {LED off}, the lower address is
selected.

The Following Representation Rules Apply to the
Explonations of the Keys on the Subsequent Paages

No arrow -=> Jower address
SHIFT LED does nof
illuminate

Arrow points upper address
to upper address --> SHIFT has been
pressed.

{LED illuminates)

In explanations of the operation modes
only the address is described for the
sake of clarity.

For further functions of the SHIFT key,
refer to key explanation.

1.1
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LED

The LEDS

LEDs are installed in several keys,
The LEDs indicate which conditions or
modes are active.

Examples:

IEGRES

[ SPEC.' ISINGLE' l DHYR.I ' SKiIp

& ]
If ON is pressed, the main
ON spindle is switched on. The LED
1 ilTuminates.
Q

When these keys are pressed,
the mode is activated (LED
illuminates).

If pressed again, they are
de-activated (LED off}.

SPINDLE SPEED

When the 106% key is pressed,
the main spindle runs at the
programmed speed. The LED
itluminates.

1.2
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Decimal Points:

Decimal points have to be entered, otherwise
1/1000 mm or 1/10000 ingch.

Leading Zeros:
Following Zeros:

Leading and following zeros can be entered, but
need not be,

Exceptions:

Changing the numbers of programs/blocks (see EDIT
9.6).

Plus/Minus Sians:

Plus signs are not entered.

The minus sign can be entered before or after a
number.

Alarms: .

You will find a Tist explaining the alarms in the
programming instructions.

CYCLE START cannot be activated as long as an
alarm is displayed.

Cancelling an alarm:

Alarms are cancelled with Clear Entry (C.E.) or by
switching over to another main mode. Subsequently,
the situation which had triggered the alarm must
be remedied.

In numerous situations (e.g. when you press CYCLE
START with the chip door open) the situation trig-
gering the alarm must be remedied first {close
doors); only then can vou cancel the alarm.

Representgtion of the Letter O and the
Digit 0 (Zero):

The letter O is written widely spaced. The digit
zero is represented in the texts without a slash
but in the screen texts with a slash (@).

1.3
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Part 2 -
Illustrations
- Control panel E¥COTRONIC M1 2.1 ' i
- Screen ' 2.2
- Address keyboard 2.3
- Mode Keyboard 2.4 -
~ Function keyboard 2.5, 2.6. e
- Control keyboard 2.7, 2.8, 2.9
- Interface keyboard 2.9 B
- Diagram of pregram run 2.10
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Control Panel

control Panel EMCOTRONIC M1

(%)

2

E13 |

10.

7 218 9 10

- Address keyboard, toel memory (T0),

position shift offset register (PSD),
skip block designation. :

. Number keyhoard

. Function keyboard

. Mode keyboard

. Keyboard for cassette mode, RS 232C
- RESET key (abort/cancel key)

. CYCLE START, start key for program

run.

FEED HOLD

. Traversing keys for slides in manual

mode

ON - main spindle on

11. OFF - main spindle off

12,
13.
14,
15,

Speed override
Display of speed override
FEEDRATE, feed override

EMERGENCY-OFF key

A Ha e

2 1n 13 14 15

16. Main switch (key-operated switch) |
17. Cassette deck

18, Main drive (percentage display of
absorbed power of main motor)

19. Display (for controls without screen)
20. Activate central Tubrication again,
21. Coolant ON-OFF

22. Not occupied (at present)

2!1
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Screen

The_Screen

The screen is divided into 4 sections,

1) Information on

- main mode

- submodes

- display in mm or inch
- program number

~ remarks
COMPLETE
NEW
LOADING
EXISTS
SAVING
DELETED

2) Alarm displays:

Complete 1ist - see alarm messages.

3) Display and input field

Contents are indicated in the modes.
4) - Buffer store in EDIT/EXC.

~ Active block in AUTOMATIC mode

2,2
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Address Keyboard

Address K

ar

N-address: for block number

R-address: MON mode (operator
monitor} address for
parameter R {(re-
ference point
dimensions}. ’

0-address: - for program
number
- free storage
capacity (EDIT)

/ - slash: Designation of a skip
block. :
e.g. NOl00/GO1.

G-address: G-functicn

EDIT
EXECUTE
MAN

F-address: FEED
thread lead

PSO: Position shift offset
Entry into position
shift coffset register.

M-address: M-function

1. Parameter in the case
of program cvcles.

2. Parameter for MON
{operator mcnitor)

P-address: Parametler in the case
of cycles

S-address: SPEED ~ spindle speed

X,¥,2 addresses:
Addresses for absolute
path data.

ML-address: 1. Jump address in the

case of G25/27 (EDIT,
2. Parameter address in
MON mode.
3. Call address for
stored programs (EDIT

I,J,K addresses:
Circle centre
parameters.

T-address: TOOL, tool address

U,v,W addresse:
Addresses for
incremental

path data.

TCOL DATA: Entry inte tool
data register
{EDIT).

‘Direct take-cover of
the tool data (MAN).

2.3
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Mode Keyboard

%% Mode Kevboard -
REF Approach reference point mode -
‘MANUAL mode
MAN. . —_
- Manual operation i
i |
L EDIT mode ]
= LL. . Mmoage
= EDIT -
= Program input with relevant routines,
= data input for offsets and tools.
= Cassette mode, RS 232C mode, _
= operator monitor.
‘ EXECUTE mode
- Processing block buffer store. -
- Call of tools and position offsets so
that the values are displayed in the
MAN mode. ) e
- J6G3ing operations with any increments
. gesired. ]
AUTCMATIC mode
-
] SIN.GLE Single block mode
AUTOMATIC —
r—-‘-‘—
SKIp Skip black mode .
—u-—J ' )
' AUTOMATIC
W
S ) | -
= DRYR. DRYRUN
oy O ———
> | AUTOMATIC B
SPEC,
AN SPECIAL Machine conditicn display —
EXC. —
AUTOMATIC ’
ACT. ACTIVE Display for machine without screen

2.4
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Function Kevboard

In the CNC field ENTER

ENTER means:

~ store in a memory

C.E. = Clear Entry - which means
delete entry.

- acknowledge
EDIT - control function = -
EXC. - call of T/PSO register, EDIT Functions: )
MAN. N,0,INT, tool data EXC. < Delete the last entry (digit)
AUTOM. direct take-over.
Examples: EDIT - Cancellation of alarm
EDIT 1) Words must be acknowledged EXC. messages.
EXC. with ENTER when being input MAN.
You enter a word, e.g. GOl. Qggcm'

GOl appears on the screen but
it is not stored until ENTER
is pressed.

C.Bi. = Clear Block - which

MAN 2) Input of F,S values must be means delete hlack
acknowledged with ENTER.
EDIT .
EXC. 3) Jump forwards in the block
wordwise. Function:
Deletion of blocks in the pro-
EgéT 4) |SHIFT]| [ENTER £DIT gram memory and block buffer
* "Jump back to block start, store.
. Exc. Deietion of blocks in the
EDIT g . block buffer store.
)Call of a tool or a positior
shift offset register. i i
C.W. = Clear Word - which means
delete word.
Word must be selected.
E;iil SHIFT here means switching over gSéT
when the key is pressed, the MAN-
EDIT » SHIFT key LED illuminates. The -
EXC. LED goes off when the key is
MAN, pressed again. C.Pr. = Clear Program - which
AUTOM. means delete program.
program numper must be
EDIT Functions: ‘ selected, screen must
T 11 113
EﬁgéM. 1) An upper address is selected. oIT display "found".

Example:

R-address is selected.

EDIT 2)

EXC.

When the cursor stands on a
program word, it jumps back
to the block start with SHIFT ¢

ENTER. .

MAN 3y Manual mode

Spindle turns counterclockwise

2.5
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Function Keyboard

Function Kevboard

STORE
NEXT
EBIT
EXC.
AUTOM.
EDIT Functions: _
l. Storing of a block from the block
buffer store into the main memory,
The block is concluded with
STCORE NEXT
2. At the same time a jump is made to|
the next block.
Please note:
STCRE NEXT has to be pressed even
after corrections in a block as other
wise the corrected value is not taken]
cver into the main memory.
EDIT - Turning pages of a called program
AUTOM. (biockwise}.
EXC.
- PREV = previous.
Function:
EDIT Working backwards blockwise in the
éggOM' program. N

2.6
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Control Kevyboard

control Kevboard

MAN RESET
EDIT
EXC.
AUTGM,
SPEC.
AUTOM. Functions:
EXC.
1} Program abort
For details, see AUTOMATIC mode.
EDIT 2) - Cancellation of a program
- Abort from PSO or TO memcry,
cassette mode etc.; operator,
monitor. '
MAN. 3) .
AUTOM. Active zero offsets, tools, feed
EXC. rate, speed is cancelled.
Cycle Start
Start command for program run in
CYCLE AUTOMATIC and EXECUTE modes.
START
Note
AUTOM When CYCLE START is pressed, safety
EXC. devices must be locked and alarms
REF. cancelled.
reed Hold:
FEED Slides stop.
HOLD Same effect as with
feed gverride 0 %
AUTCM CooTlant off
EXC. .
MAN .

2.7
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Control Keyboard

Control Kevboard

MM[ 2]

MAN
EXC.
AUTOMATIC

SHNDLESPEED

MAN. @ @
JOG

§peed override;

Increase speed
Decrease speed

50% - 120% of the active
speed.

—*—%%

FEEDRATE Feed override:
% T
] 50
20 ﬁ\\ /// " 70 0% - 140% of the active F
15 .. 80 value ‘
! : ;———ﬁg (exception: thread-cutting!)
2 e 110
1 // \\\___ﬁm
] 140
AUTOMATIC
EXC.
MAN. |
=== e "
Manual traversing key for
MANUAL-~IOG

MAN sTides

The MAN JOG key must also
be pressed with the dir-
ection keys. F-value must

be entered.
<] =]
2](5]
MAN
SPEC.
SPEC. Turning page to Special
mode.

2.8
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Control Kevboard

Control Kevpboard

ON
1

4
e —

Main spindle on.

OFF

MAN.
EXC.
AUTOM.

Main spindle off.

MAN

EXC.

Main spindle on in
clockwise direction

AUTOM,

FEED
HOLD

SHIFT

Main spindie on in
counterclockwise
direction

_switched off.

If, after FEED HOLD, the main
spindle is switched off with
the OFF key and ON is then
pressed, the spindie runs in
the original direction of
rotation, i.e. before it was

Kevhoard for_Cassette and RS 232 Operation

fr——
!?41: - INT - Interface
N e—
—_—
INPF - INPUT
iINP From external units and cas-
sette into machine control.
[ r—
OUT - Qutput
CUT. From machine control to
external units and cassette
Np———
EQIT

2.9
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Diagram of program run

Digaramm of Program run

| Key-vperated swith]

EMERGENC
OFF

{ReferenTe poiﬁfr
Programs
Tool dats
PS0 data
entered ?
- _"fﬁl;—~"”'"‘—’—" Yes
£ D
m I i:1
Programs .
Tool data
PS0 data
enter / change
{select :
program block
number)
v
lAUTOMATIC SINGLE
Select program
number; select
block number
when not
starting from
first block. -
(Unnecessary it ©
selected in e
[
g
[
]
CYCLE Y
(=]
START =
|
\
FEED
HOLD
Correction 1 SINGLE
RESET |f
Correction {restart)

2,10
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Part =

The Modes

Summary
REFERENCE
EXECUTE
SPECTAL
MANUAL
EDIT
AUTOMATIC
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summary of Modes
selection and Return

EXC. AUTOMAT!IC

.
- DRYR.
%
|
:
|
- SKIP

Main Modes:

EDIT, MAN, EXC., AUTOMATIC, REF.

You can switch over from one main mode to
another (CYCLE START must not, however,
be active).

submoges:

~INT., SPEC., DRYR., SKIP, SINGLE;
(ACT. not listed)

Selection: Press appropriate key (LED
illuminates}.

Return: Press RESET or same key again. If

Spec. is active, another main
mode can be selected directly.

Memories 0, [, TO, PSO, MON

Selection: Acknowledge directly with
ENTER.

Cancellation: RESET

3/1
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Mode - Reference Point
1. When does REF. have to be approached? 1
2. Procedure i
3. Notes 1

REF ./ INDEX
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REF

Approgch

Reference Point

*tn!lttt-!ttﬂtallt‘th*ikttllltlklllttk
Xr
Yr
Zr

Select axis and then go to
REFERENCE FOSITION by

pressing cycle start

{Software Vers. AC #2.42 DC #2.82)

L R R L L T e T T I L]
Xr 130.245
Yr 65.432
2r 180.238

nowou

1) When:

- After "the machine has been switched on.

- After tmergency-0ff {depending on software
version}.

- After alarm 15
{Loss of synchronisation)
the reference point must be approached. By
approaching the reference point the measuring
system is synchronised internally.

After the machine has been switched on, the
screen also display; the software version.

2) Procedure:’

MAN '
Activate key-operated switch,
Control reports in MAN. mode.

Traverse slides with MAN JOG keys
into the reference zone {see
eperating instructions)

REF * Select REF mode.

X CYCLE START Refi;ence poir;{: is approached in
Y CYCLE START| " ™¢ respective axis.
Z CYCLE START, ey e~ e 1stanees

Switch over to other modes.

3) Notes:

3.1 For software versions AC 02.0G, DC §2.00
you only need to press CYCLE START after
the slides have been traversed into the
reference zone. A1l three slides move to
the reference point.

3.2 If the machine has not been switched on
for over three months, it may happen that
the MSD data (machine setting data) are
no Tonger available in the buffer store.
In this case the screen displays alarm 13
after the machine has been switched on.
The values in the position shift offset
register and the data for the too]
iengths indicate nonsensical values, the
program memary is empty.

Action:

Read in machine data again from cassette
or punched tape,

REF. 1



TN

Emcotronic M1

EXECUTE

Mode - EXECUTE

1. Selection and cancellation

2. Application

3. Screen display
2.1/2.2 Activation of displays
2.3 Entry of NC blocks
Call of NC blocks

EXECUTE/ INDEX
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EXC. - EXECUTE

1. Selection and Cancellation

MAN. l EXC. ’ AUTOMATIC
%z

2. Applications:

2.1 Activation of the tool length
compensation in the path display see
also MAN.

2.2 Activation of the zero offset in the path
display see also MAN.

2.3 Processing of single blocks

~ Traversing of any increments desired,
e.g. for setting-up (jogging mode).

- Entry and processing of single blocks.

- Calling and processing of single
blocks from the program memory.

2.4 Selection of other machine conditions
e.g. G70/G71/M38,M39

3. _Screen Disnlav

Path displays

_ F
LA R SR LR EETE TS 2 R R g AERTAN ANWNARAR

X = 55.245 u=d.op¢ S
Y = 22.643 v = @.099

Z = 27.167 W= g.0¢0

P50 S =ggdd T - gzg2 Active tool (e.g. T 02 02)

F 5S¢ S 206¢ T @2 92 G54

NC block in buffer store.

EXECUTE 1
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EXECUTE

Ad) 2.1 Activation of displays M-N, W-N

M.W --> Cutting Tip

The path displays are changed accordingly by
calling tools and position shift offset

registers.

This is often practical 1in thelsetting-up

mode.

For detaiis, see also MAN. mode.

MODE: EXECUTE

SESS===

X = 585.245 U= ¢.¢0¢
Y = 22.643 V= d.dpd
2= 27,167 W= @.0p@

F =350 s =¢0p¢ T = g2¢2

F 5¢@ s 2898 1T@2¢2 G54

Example:

Path display is to indicate distance
from cutting tip of tool T 02 02 to
workpiece zero point (G54).

EXECUTE

T 02 02 ENTER

CYCLE START

Activation, display

G54 ENTER

CYCLE START

Activation, display

You can also enter T 02 02 and G54
consecutively and then activate the

display.

EXECUTE

T 02 02 ENTER
G54 ENTER

&ﬁELE START

Activation, display

—

If the values M-N, W-N, M,W to cutting
tip P are to be displayed in the MAN

mode, the displays must first be acti-
vated in EXC. Then switch-aver to MAN.

EXECUTE 2
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EXECUTE

Ad) 2.3 Entrv_of NC-Blocks

If you make an entry in the EXECUTE

mede, the blocks without a block number
are entered. It is not possibie to trans-
fer these blocks to the main-memory,

Example: Jogging mode
The X-slide is to traverse 0.5 mm at
every CYCLE START.

EXECUTE

GO0 ENTER
U 0.5 ENTER

CYCLE START As a.result of CYCLE START'
the slide travels 0.5 mm.

Exampie:
Testing of NC blocks, such as cycles,

Please note:

If during testing you also want to
remove material, do not forget

- spindle ON

- coolant ON

- activation of the togl and the zero
offset etc.

Ad) 2.3 Calling of NC-Blocks from the
Main Memory

Example:
Block N 110 is to be called from the
program O 25,

025 ENTER Program call

N 110 ENTER Block call

CYCLE START Block is processed

Note:

Only the contents of this block are pro-
cessed. The contents of the previous
blocks are disregarded.

Compare Start from any block in
AUTOMATIC mode.

EXECUTE 3
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SPECIAL

Submode ~ SPECIAL

1.

2.

3.

Description

Selection and cancellation

Page turning

SPECIAL/INDEX
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SFECl SPECIAL_ -> Status Menu Displayv

1, Description

, In the Special submode the following
R N A N A AR R AR N AR R LA RN RANE AN R A AN N R pages dare djsp]ayed:
GROUP : ] 1 2 3 4 5 -] 7
ACT G 3 94 |54 56 71 - actual G, M functions
ACT M : g5 |39 g2 | ‘
ACT F : 9320 OVER F : L1 % _ . y L] -
ACT S : 2098 OVER S . 199 % actual tools, position offsets;
ACT T : @202

- effective feed, spindle speed,
overrides (feed rate, speed rate}.

2, Selection/Cancellation

MAN. [EXQ_] [ AUTOMATIC By pressing Special the status menu is
T < displayed (LED of Special illuminates).
If Spec. or RES. is pressed again, the

machine is reset to the initial mode.

e

SPEC. RES.

5
| ﬁ

@)
I - I

3] et

SPEC. RES.
SPEC. RES,
e i kb e

3. Pgge Turning,

i The pages can be turned backwards or
forwards with the keys (1).

SPECIAL 1
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MAN

Mode - MANUAL

1. Summary ~ Possibilities:

2, Displavs on Screen:

3, Selection Options
- Submodes

4, Operdation 2

4.1 Traversing the slides

4.2 Switching main spindle on and off
4.3 Coolant on-off

4.4 Central lubrication

5. The Path Displays in Manual Mode 4 - 6

5.1 Display M - N
5.2 Display W - N
5.3 Display M to cutting tip P

5.4 Display W to cutting tip P

- MAN/ INDEX
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MAN

Mode

MANUAL ?

RN R LEAAEEEESEETEETE LI FY BT

X = 130.245

Y = 65,432

Z = 75.268
FEED SPEED TQOL

g bl @292

POSITION SHIFT OFFSET INACTIVE

1. Summary - Possibilities: «

* Traversing slide by hand

* Spindle on, off, clockwise and
counterciockwise

* Coolant on, off.

Overrides:
FEED OVERRIDE
SPINDLE OVERRIDE

Other applications:

Collecting tool data

- scratching a workpiece of known height

direct take-over of the tool fengths

2. Displays on Screen:

- feed rate

- speed

tool number and offset number (T...}

PS0 active or inactive

* values M to N {machine zero point -
tool holding fixture reference point)

* value M to cutting tip of tool

* values W to N (workpiece zero point -
tooi holding fixture reference paint)

* values W to cutting tip of the actua)l
tool.

MAN 1
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RER

l EDIT

3. Selection Options Submodes

g
z

-3

RSTEEND pU: i ey

_SPEC. RES,

#

i

(]

AUTOMATIC

4, Operation

4.1 Tragversing the Slides

4.1.1

FEEDRATE

30 * 50
20 70
a—\/ —=
10 ~ - 80
—_— e —————
5 _ - —_ 100
2 ____~ 110
1 / / \ \ 120

o 140

Entry of the feed rate:

4.1.2

e.9. F = 500 mm/min

F500

ENTER

The maximum feed rate is limited.
Alarm is given in the event of

excessive values.

Traversing:

The key MAN JOG must be pressed at

the same time as the direction key.

Control with FEED OVERRIDE of 0 -
140%.

MAN 2
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MAN

SPINDLE SPEED

4,2 Switching the Main Spindle on

ond_off

S 1000 ENTER Enter speed

Spindle runs
ON clockwise

SHIFT ON Spindle runs

counterclockwise

_QfF Spindle off

Further possibilities of switching
off: ‘

RESET |

EMERGENCY OFF/

Qverride:

Spindle speed 50 - 120 %.

4.3 Coglant On-0ff

LED i1luminates: coolant on

LED off: coolant off

Switch over by pressing the key
again. .

4.4 Central Lubrication

If the machine is equipped with
automatic central Tubrication, a
Tubrication pulse is triggered by
pressing the key.

Otherwise, the flashing LED indi-
cates that lubrication must be per-
formed manually. The LED stops
flashing when the key is pressed.

MAN 3
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5, The Path Displays in Manual Mode

Knowledge of the various types of dis-
play in the manual mode is .important for
the setting-up mode and the various
types of tool measurement.

The same path displays are given in the
AUTOMATIC and EXECUTE modes as well,
depending on whether position shift off-
sets (PSO) and tool length data {(T0) are
called or not.

Please note that positive position off-
sets {tool offsets) are not cancelled by
a change in the mode!

Tools and PSO data are called in the
EXECUTE mode; using CYCLE START the dis-
play jumps over, followed by switch-over
to MAN.

The Path Displavs
5.1 Displays M - N

- Tool T 00 00 (or tool without
offset value, e.g. T 03 03);
This means no tool Tength offset.

i '
- \rN - POSITION SHIFT OFFSET INACTIVE
s (No G54, G55, G57, G58, G59 active)
N
M The following distances are
Rz —] displayed:
X MN X MN
Y M N
ZMN
a—nant-rx--;t*;;o.fz,.;s.,.,**,",.*t’***". When :
Y= 65.432
Z2= 180.238 * When the machine is switched on

FEED  SPEED  TOOL
agd depd  dogp

POSITION SHIFT CFFSET IMACTIVE

* After EMERGENCY-OFF

* When switching over from other
modes and no tool or PSO is active.

*»

After RESET has been pressed

MAN 4
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5,2 Display W - N
- A position shift offset is active
(G54, G55, G57, G58, G59)

- TooT T 00 Q0 active
Activation of the position shift offset:

z YN e.g. G54

™y W Possibility 1:.

N | A
l 7 EXECUTE
| XWN

G54 ENTER Entry of G54
CYCLE Display jumps over
START

REmrarn At E A a S, MAN : W - N values are displayed. .

55.245
22.643
102.345

FEED SPEED TCOL
3gd 20¢8 - TREH

=
wonon

POSITION SHIFT OFFSET ACTIVE

AR A AN AN A A A RN E AR R A AN A A AR TR A AR RN LE S §
X = 13C0.245
Y =  65.432
Z = 75,268
FEED SPEED TOOL
pg el #3913

POSITION SHIFT OFFSET INACTIVE

The drawn distances are displayed.

Possibility 2:

If a position shift offset has not been
cancelled in the EXECUTE or AUTGMATIC
modes, it also remains active in the MAN
mode.

5.3 Displavy M to Cutting Tip P

- No position shift offset active

- Tool with offset value active

Activation: e.g. T 0303

Possibility 1:

EXECUTE

T 0303 ENTER | Entry of G54

CYCLE : .

Display jumps over
START P
MAN M --> is displayed.

Possipility 2:

Tool was not cancelled in the AUTOMATIC

or EXECUTE modes and also remains active

in the MAN mode.

MAN 5
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o P
= w
é S
[
XWP

FEED  SPEED  TQOL
3pe 2¢@g g3g3

POSITION SHIFT OFFSET ACTIVE

5.4 Display W to Cutting Tip P

- Position shift offset active

- TboT with offset active

Activation: e.g. G54 T 0303

Possibility 1:

EXECUTE

G54 ENTER ‘Entry of G54
CYCLE D{f] A
START splay jumps over.

' T 0303 ENTER

Entry of T 03 03

CYCLE
START

MAN

DispTay jumps over.

W - P is displayed.

You can also activate G54 and T0303 both

at once.

Possibility 2:

Switch-over from other modes if PSO and

tool are active.

EXECUTE

G54 ENTER
T 0303 ENTER

CYCLE
stagt > MAN

Display jumps over.

MAN 6.



Emcotronic Ml

EDIT

E=N RN

w

~

10.
11.

12.
13. Entry into operator monitor, data changes

Mode — EDIT

Possibilities (Summary)

. Selection and cancellation (Summary}

Listing of stored programs
Call of a stored program
Indication of the available storage space

. Entry of a NC program via keyboard

5.1 Program number entry
5.2 Program contents entry
5.3 Arbitrary block numeration

. Entry of the tool data
. Entry/Changes to the PSO data

Data for zero offsets

. Operation routines/Selection routines

8.1 Key forwards biockwise

8.2 Key backwards blockwise

8.3 Jump forwards in block .

8.4 Jump back to block start

8.5 Select block number

.6 Select word

rogram changes, corrections ete.

.1 The most important key functions

Addition of a word

Insertion of a block
Renumbering of blocks

.7 Deletion of a block

.8 Renumbering of programs
Program deletion

Cassette mode, RS 232 mode

8
P
9
9.
9.
9
9
9
9
9

11.1 Selection of cassette mode, RS 232 mode

11.2 Cassette mode

11.2.1 Formatting of the cassette {deletion)

O o PN =

.
Procedures for deletion and correction of block contents

0
1
2
3
-4 Addition of a G or M function of the same group in one block
.5
6
7

14

11.2.2 Program from machine memory to cassette {SAVING)
11.2.3 Program from cassette into machine memory (LOADING)
11.2.4 Listing of the stored programs on the cassette
11.2.5 Overwriting of a program on the cassette
11.2.6 Deletion of total contents of the cassette

11.3 RS 232 mode
11.3.1

or other data carriers

11.3.2 loading programs from external data

Loadiné ihe machine data {MSD)

carriers

Programs from machine memory to matrix printer, punched tape

EDIT/INDEX
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EDIT

_'—\.
EDIT
.1) Possipilities (Summary)
EDIT Program entry by hand with relevant routines such as
clearing, corrections etc.
0]
Selection of existing programs in machine memory,
indicatian of the free storage space
7o)
Tool data memory (entry, call)
PS0 .o ‘
Position shift offset registers (zero offsets, entry,
- call) ’
L]
- Listing of stored programs
B INT + 0 ] Cassette mode
T Loading and storing of programs and machine data on the
cassette. :
- INT + 1] .
RS 232 mode
Loading and storing of programs and machine data via
external data carriers.
B MON]
Operator monitor
Establishing and changing the machine and control condition
B , 2) Selection/Cancellation (Summary )
—

EDIT I
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Program numbers in memory
88, 9@, 23 @7, 35, 8¢, 33, 21, 3¢

LA AL AR A SRS T L LT ET I T YT ryrprpapprar gy L33

PROGRAM Os5¢ found
Distances in [mm]

AETMR R AR K NN NEF RN RN ARAERARARBEAR AR R AR RN

N@@le G86 2-33.9¢F D3 = 4992 D4 = 2
D5 = 99 D6 = 2¢gg

NEP2d X2¢.99@ v43.9@Q

NFP3¢ X7¢.0¢9 Y6d.gpg

Ne@g4g  v4g. god

NE@5@ GPg Z20.09¢ X74.90d

’ Y98.989 M@@

N@@Se  GAP 224.9¢2 X79.099
Y9Q.09g Mep

S) tisting of Stored Progroms

‘Precondition:

No workpiece program may be active.

L ENTER

The program numbers of the
stored programs are listed.

RESET Abort

--> EDIT

4) Cal]l of a Stored Program

It is possible to call a program in the
EDIT, AUTOMATIC and EXECUTE modes.

Example:

Program O50 is to be called,

G 5 0 ENTER

Screen displays "O5g@
found" and the initial
blocks. If this pro-
gram does not exist,
screen displays

"O5¢ new".

RESET
Cc. Pr.

Program cancellation

Indication ofthe Available Storage Space

mEXEARNAN EARAF AN T AN RAN KRR RNRAT R AN Nk kS *

4@21 Bytes available

O  ENTER

The storage capacity
5till available is
indicated in the bottom
section of the screen.

Abort: possible at all
times

EDIT 2
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5. Entryv_of NC—-Prodgram via

Kevboard:

Key-operated Kevs:

[ ENTER

EE AR A AR RA R A EAXAN KN SN R AR A AANRN Ay

N@@1d

Ngg 29
Ng@ag
.. Negag

P

- Storing of a word 1. Storage of a block in the
J ’ STORE main memory (STORE}
-~ Confirmation of EXT
"new" with © and N 2. Simultaneous call of
N numbers. the next bliock, The block

numbers are always proposed
in increments of ten (NEXT).

5.1 Program Number Entry: e.d, OS50

Each program must have a program number.
The program number is entered via the ©
address,

Program numbers possible from ¢ to 99.
One can also enter a program number in
the operator monitor determining from
~which number subroutines are possible.
See Programming instructions G25/M17.

EDIT
O 5 0 ENTER iscreen disptays "O30 new"

ENTER !

050 is in buffer store.
The "new" is deleted.

STORE NEXT  ©50 is opened in the pro-
gram memory. The block
number “N 0000 new" is
proposed. The contents
entry can commence after
the "new" has been ack-
nowledged with ENTER,

PROGRAM O5§ found
Distances in [mm]

Note:

IT OS50 is already in the memory, the
screen displays ©50 found.

G86 2-30.0¢0 D3 = 4998 04 =2 | The pragram contents are listed.

DS = Ss¢g D& = 2099

X2¢.4899 Y43.004@ T

X70.090 Yed.000 Possibilities: - Delete program © 50

¥40.200 - Select different
pregram number

- Renumber old program O350.

EDIT 3
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N 9290 G54 T G191

MODE: EDIT PROGRAM Q50
Distances in [mmi

AARR AN RN RN LT R AN TRAARTATN ERREE S AEw

N @gd¢ G54 T 0141

N #0910 Gdd X2@. Z 3. M 24

2.2 Proargom Contents Entry

Example:

N 0000/G54/70101
N 0010/G00/X20./Z3. /MOy

Screen displays N 0000 new.
Command: N 0000 opened in
ENTER the buffer store; screen
displays N $000.
S
S! G54 ENTER  [Entry of words
=| TO101 ENTER |In buffer store
¥
S STORE NEXT - Command: take over block
~— into main memory.
[an]
- Proposal of next black
number N 0010 new.
ENTER Command: Open N 0010 in the |
buffer store. |
53 Screen displays N 0010.
= —
© 600  ENTER
= ¥
x{_x 20, ENTER
2.7 3, ENTER
z | MO4  ENTER
L STORE NEXT

Summary

The computer proposes the block numbers

in increments of ten.

However, you can also number the blocks
arb1trar11y See "Arbitrary block num-

eration®.

The block numbers are confirmed with
ENTER. With STORE NEXT the block i<
concluded and taken over into the main
memory. At the same time the next block

number is proposed.

EDIT 4
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EDIT

5.3 Arbitrary Block Numergtion

With STORE NEXT the next block number is

proposed in increments of ten. You can

confirm this block number (ENTER) or enter

a different cne.

Possibiiities:

1. Confirmation of the proposed

block number

e.g. N 0020 new

2. Selection of a different number

Bildschirm zeigt
N 0020 new.

ENTER

N 0020 ist best&tigt;
Bildschirm zeigt
N 0020,

Exampie: N 0Cll is to be entered.

Bildschirm zeigt

N 0020 new.
N 11 ENTER Bildschirm zeigt
N 0011 new,
ENTER Bestdtiqung von

N 0011.
Bildschirm zeigt
N Q011,

EDIT 5
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R BRI T B NI

REZ. dgdg
R@4 . 000
RO . @ga
RE@. 200
ROQ. g
R?3.299
REQ . dpg
R@Q. gad
ROE.ggd
ROP . dad

nnr‘Qinntaw--g’nwunnnrnawttntqwtu::ttnt

: X0009.00¢ 20p2d. 00
T XPU98.080 z-1¢7.g¢gg
: XPOUD.290  2-gPe. S
: X0pe9.d000 [z}eps.gge
: XO9ed.200 z-9¢6.56p
T XO0eD.00d  z-g¢pa.gddg
 XOP20.000  z-0g6.sgg
T XOU00.200 2092y, dgp
: XP999.6078  z-ggs.spg
: KOPeP.QUg  Z-g¢e.5ag

6. Entry of the Tool Datg

Example: The values Z - 50./R5 are to be
entered in register 3,

10

Screen displays Tisting.

3 ENTER

Tool data memory 03 is
selected;
cursor stands on Z,

C.W. oder C,E,

Delete old value of 7
(also 0).

-50. ENTER

Z-value is stored
Cursor jumps. to R.

CIWI 6der ClEl

5. ENTER R 5 is stored
RESET oder Leave tool data
EDIT memory.

Note:

With ENTER you key to the respective

address,

The X and L-addresses are not activated
with EMCOTRONIC M1.

Direct take-over of the tool length
data: See operating instructions.

EDIT 6
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1 : X@00E.gog
z : [Xp1d¢. 000
3 Xpgdd.dge
4 1 Xggdd. ggd
5 : Xp@ged.ddg

MOGE: EQ;T POSITION SHIFT
Distances in {mm]

Yoged, e
Yagga . ggg
YOZHa . g
vo9ee.dgg
YROQd. ¢og

2P25¢. ggp
2¢1p4.¢00
Z0@952.99¢8
9993 . gge
Z@p65. poa

_/

7. Entry - Changing the PSO Data

Data for Zerg Qffsets

Example:

- You can enter the offset values into
the 5 registers.

- kach register is called by a G-command.

The following offset values are to be
entered into the PSO reqister 2:

X = 30.2

Y = 20.5

PSO Screen displays listing
Z ENTER Register 2 is selected,
' cursor stands on X.
C.W,oder C.E. | Delete old value (also

value ).
30.2 ENTER

Value stored, cursor on Y.

C.W; oder C.E.

Delete old value.

20.5 ENTER

Value stored, cursor on Z.

Note:

RESEToa.EDIT | Leave PSQ memory.

You can jump addresses with ENTER.

EDIT 7
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8, Opergtion Routines/Selection Rautines

8.1 Key forwards in blocks’

(N 100 Illllllllllllillll!

STORE (N]_lU L R R R R R
NEx-r (N 120 Illllllllllllllll!l
N130 Illllllllllllllllll

8.2 Key backwards in blocks -(hl 100 v v et ety
PREV (Nllo LI I I N IR I O 2 O I O I I I B Y
) (N 120 ISR B RN R N N B N N I R B 3 B R

N130 LINL N T I B B O B B Y I B R B B B Y

B N Y

8.3 Jump forwards in block N 110/G00/X20./Y30.

L ENTER ]
N

8.4 Jump back to block start . N 110/G00/X2G./Y30., |

e

8.5 Select block number

e.g. block N 230 is selected. N 230 ENTER :Qedfgé?gigg block

"8.6 Select word - -
e.g. X. word X ENTER X-word is displayed
Block must be selected antents can be

: ¢nanged. 014 worgd
can he deleted ’

Notz:

If there are two identical

addresses in one block, the

first word is selected. You

must repeat the routine to

select the second word.

Example: N 120/G0Ll/x.../Y.../G71
SNt T~ T

G ENTER G ENTER

EDIT 8
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9. Program Changes.,

Corrections etc.

There are several possibilities for correcting and op-
timising programs.

- Additions, such as the insertion of blocks and words.

- Changes, corrections of words, blocks.

- Deletions of words and blocks.

9.1 The most Important Key Functions

Clear Entry: ) .

1) Numbers can be deleted but not addresses. Fach
digit must be deleted.

2) Deletion of atarm messages

Clear Word:

Word contents and address are deleted in the
buffer store.

Clear Block:

Deletes block in the main memory (EDIT) or in the
buffer store (EXC.).

Clear Program:

_Store changed contents in buffer strore.

STORE, NEXT

After making corrections in a block, STORE NEXT
must always be pressed as otherwise the changed
contents will not be taken over into the main
memory. i

STORE means storing in the main memory,

NEXT means jumping further.

EDIT 9
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9.2 Procedures for Deleting and Correcting Block Contents

General:

- Word contents can only be deleted if the
corresponding address is displayed.

.Ar””””

Overwriting contents:

Example:.

X 23, instead of X 32.

T

Deletion and entry of new contents:

Example:

GOl is to be programmed instead of

G00.
Nowoo ENTER Select or key block. Neve Select ar key block.
X 23, Word in buffer 6 ENTER sefect or key word.
ENTER store
C.Wioder C,E, |Delete word or word
contents.
STORE X23. is in main
rogram} memory.
NEXT (program) Y 01 Enter word contents:
even if the word hag .
been deleted with C.W.
in the buffer store,
the addresgs remains
active. G can, byt
need nct, be entered.
ENTER Word in buffer store,
STORE Word in main memory
NEXT

— |

EDIT 10
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9.3 Addition of g Word

[NJoo20/600/x 20./z 2.
N 0020/M 04/G00/X 20./7 2,

You can add new words to a b}ock.

Example:

You have forgotten the switching-on of
the spindle M 03.

N 20 ENTER N 20 is selected. |

M 04 ENTER

STORE Block is stored with

NEXT : M 04.

Note:

1. New words are always inserted after
the word on which the cursor ig standing.
In this case M 04 appears after N 20.

2. Apart from G and M words only a word
of the same address can be written in
a biock.

3. If G or M words from the same group
are added, the one which last ap-
peared on the screen is valid. See
also section 9.4.

EDIT 11
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9.4 Addition of ¢ G- or M-Function

of the Sc_rme Group in g Block

[N] 50/600/X 20./7 2.

N 50/G01/6G00/X 20./Z 2,

Example of incorrect programming:
GOl is to be programmed instead of GOO.

N 50 ENTER Select block, cursor stand¢ -

on N.
GO1 ENTER Program GO1.
STORE Block is stored.
NEXT -
Attention!

GO0 stands after GOl and is therefore
still active.

Note:

Even if GO1 stands after GOO (cursor is
on GOO address or a subsequent one dur-
ing entry of GO1), this programming is
too confusing.

Therefore: Delete old G-word.

EDIT 12
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9.5 Insertion of u_Biock

Example:

The block N 101 is to be inserted
between block N 100 and N 110,

N 101 ENTER |N 0101 new appears on the
screen,
ENTER Block is opened in buffer

store,

Enter block

il contents
: N 101 is inserted between
STORE N 100 in the main memory .!
NEXT and N 110.

9.6 Renumbering of Blocks

Example:

N 180 is to changed to N 99.

N 100 ENTER Select or key in block.
C.E, Keep pressing C.E. until

all the digits of N are
N deleted.

N 0099 ENTER

_J

Enter block number with
leading zeros.

3.7 Deletion of g Block

Example:

Block N 110 is to be deleted.

N 110 ENTER

Select block.

C. BI.

Delete block.

EDIT 13
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9.8 Renumberinq of Prodrams
Exampie:
Program © 07 is to be renumbered to
program O 08, :
O 20 ENTER Select program.
C.E. Keep pressing C.E. until
all the digits are
delected.

08 ENTER

Enter new program numben]
Leading zeros must be
entered.

10, Deletion of & Prodram

Examg]e:

Program O 25 is to be deleted.

O 25 ENTER Program selection. “

C.Pr, Program is deleted. -

EDIT 14
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1. Caséette Mode .,

RS 232 Mode .

Interface, interface
mode for cassette and
RS 232 )

OUTPUT:

OuT. From machine memory
to cassette or peripheral.
e —
INPUT:
INP From cassette or external unit into

the machine memory.

RES.

Abortion of the operation in the

cassette mode and the RS 232 mode.

11,1 Selectionrof Cassette Mode, RS 232 Mode

INT

4Ar”"” ﬁ\\\\\‘a;

)

ENTER 1| ENTER

Cassette mode

The control is made ready
for cassette mode by
entering zero.

{Zero can also be omitted).

Note: Digital cassette

- Only digital cassettes may be

used.

- Protect the cassette against

dust and dirt.

- If the cassette comes near a

magnetic field, stored
programs can be destroyed.

RS 232 mode

The control is switched over
to RS 232 mode b

Y entering
the figure 1,

EDIT 15
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11.2 Cassette Mode

11,2.]1 Formatting thé Cassette (Deletion)

11.2.2 Program from Machine

Each new cassette must first of all be
formatted. (Side A-and side B).

Formatting procedure:

Insert cassette.

INT (O)ENTER

Cassette is formatted.
The procedure is ter-
minated when the cassette
is stationary again.

CIPrI

Memory to Cassette (Saving)

R AR R A N R RN AN A AR AN AT AR RN NN AR R

_

Example: Program O 25

INT(Q)ENTER

Cassette mode selected.

Program selection.
(Program selection omit-
ted if the program has
been previously selected).

025 ENTER

ouT Command to store the pro-
gram. The screen displays
"O25 saving”. Saving

L, means storing.

Note: Overwriting a program

If a program ©25 is already stored on
the cassette, the screen displays

"exists" (programO25 already present),

You can delete the program O3 on the
cassette with C.Pr.

Then the program©25 is transferred from
the machine memory to the cassette,

EDIT 16
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11.2,3 Program from Cgssette into Machine Memory
’ Ekéhp]e: ProgramO?26

INT(O)ENTER Cassette mode.

026 ENTER Call up program number on
cassette,

AR AN AR NP AR R F AR R T RN NT AT AT LT L LR TN

INP Command to Toad. LOADING
appears on the screen.

Note:

- If a program O26 already exists in the
' machine memory, EXISTS appears on the
screen.

You can delete the program ©26 in the
.machine memory-with C.Pr.

Then the program©26 is Toaded from the
cassette into the machine memory.

11.2.4 Listing the Programs on the Cassette

INT(O) ENTER Cassette mode.

L ENTER Program numbers are
dispTayed.
RES Leave.

11.2.5 OQverwritting of g_Program on the Cassette

An existing program, e.g. O 21, can be
overwritten with another program with
the same number. See also 11.2.7.

INT 0 ENTER |cassette mode.

021 ENTER ouT

Cl.p Screen displays © 21
Jaly deleted and transferso2i
onto the cassette. '

11.2.6 Deletjon of the Total Contents of the Cassette

INT O ENTER | Cassette mode.

C,Pr, Command to delete the
entire contents of the
Cassette. Re-formatting
takes place at the same
time as deletion.

EDIT 17
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B 11.3. RS 232 Mode = o

The reading in and out procedures are the
't same as in the cassette mode. However, the RS
232 mode must be selected with INT 1 ENTER.

11.3.1 Programs from Machine Memary onto Matrix
Printer, Punched Tape or other Ddta Carries

Examgle:

Program ©28 is to be printed out, punched or
stored in another way. :

INT 1 ENTER RS 232 mode, ) o

Program call
028 ENTER | can be omitted if

program has already o
been selected). :

Command for
ouT transferring. -

eDIT 18
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11.3.2 Loading PfOQerS from Externagl Ddtﬂ Carries

11.3.2.1 Loading total contents of the

external data carrier (no particular

progran)

Example:

Total contents of a punched tape are to be

Toaded.

INT 1 ENTER

RS 232 mode

O INP

Command for loading the
machine memory. Screen
displays LDADING.

Note:

If program numbers are already stored,
EXISTS appears on the screen. ,
You can delete the program in the mach-
ine memory with C.Pr.

11.3.2.2 Loading a certain program

Example:

O30 is-to be Toaded.

—
INT 1 ENTER

RS 232 mode.

O30 ENTER

Program selection.

INP

Loading command;
screen displays
LOADING.

EDIT 19
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12. Loading the Machine

Data (MSD)

MSD is the abbreviation for "machine

status data".

A machine data cassette as well as a
punched tape with the MSD data are
supplied with the machine.

A1l system data are loaded into the
internal machine data memory in the
loading procedure.

12.1 Loading machine data frem cassette:

EDIT

Insert cassette.

INT O ENTER

Control in cassette
mode.

M S D INP

The data are loaded. On
completion of the 1oading
pracedure the control
reperts in the MAN mode.

12.2. Loading machine data from punched

tape via RS 232

EDIT

Insert punched tape.

INT 1 ENTER

Control 1in RS 232 mode.

MSD INP

Loading procedure is star-
ted. This process must bhe
performed three times.

EDIT 20
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13. Entry into Operator Monitor/Ddta Change

Precondition:

No workpiece program may be active.

MON ENTER Screen displays MO.
D or { or Select desired parameter |
address, '
R ENTER Screen displays D0 or
Ln or R..
0 0
ENTER With ENTER key to
ENTER the parameter number.
C.E. or C.W. | pelete old word.
e.g.
1 ENTER Enter word and store
with ENTER.
RESET Leave MON.
or other
modes

EDIT 21
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- Run control, program interruptions,

Mode - AUTOMATIC

. Summaries, Notes 1

1.1 Types of run (Summary)

1.2 The dispiays in AUTOMATIC mode
1.3 Selection and cancellation

1.4 Diagram of program run

. Program call and program run 4

2.1 Starting a program from the beginning
2.2 Start from any block of the program

program abortions 7

3.1 Run 'control
3.2 Program interruption
3.2.1 Automatic interruptions by alarms
3.2.2 Program interruption by FEED HOLD
.2.3 Program interruption by SINGLE key
rogram abortions
3.1 RESET - program abortion
3.2 EMERGENCY-OFF :
3.3 Switch off key-operated switch

3
3.3°P
3
3
3

UTOMATIC, various runs 12
1 Pure AUTOMATIC mode

2 Singte block mode

3 Skipping of blocks

4 Program test with axis movement: dry run
5 Combinations
6

A
4
4
4
4
4
4 Test run without axis movement
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AUTOMATIC
1. Summgries,  Notes

Generai:

Programs can be started from the first block

as well] as from any

Types of runs:

arbitrary block.

You can select the type of run depending on

your requirements.

3

1.1 Tvpes of Runs (Summary)

AUTOMATIC]

Pure Automatic mode

ISINGLE] [ 1 [ ]

Single bTock mode

| | [SKIP] | | | skip block
l | LA, ] [DRYRi] Dry run (test run) with

axis movement

combinations

[SINGLE]| [SKIP] | |

[SINGLE] [

| [DRYR.]

[ ] [sKiP] [DRYR.]

ISINGLE] [SKIP] [DRYR.]

Test Run without Axis Movement

[AUTOMATIC]

M 30]

AUTOMATIC 1~



Emcotronic M1

AUTOMATIC

1.2 The Displays in AUTOMATIC-Mode

kAT AR R AN AR R AT R R T ATN A NN IR RN RNk ANk

Rt*ttltl!ﬂa'tl'txlltl'*ttlt*t*ltl!!t‘tu
D21 ¢ found
X = 168,897 U= @.pgd
¥ = 194.43p V= d.9¢9
Z = 391.777 W= g.agg
F=0¢da8 s =0ps6 T = g3gp
WEEAAXNRAT RSN R TR Ah N AR AATNAREN LES LSS XS R ]
o321
X = 168.897 U= ¢.odd
Y = 194.439 v = p.oeg
2= 136.777 W= {.pdp
F =148 s = 9gg¢ T = ¢g3g3
N@@e@ GO¢ G54 TE3¢3I M@3 S 1509

Z21.989 X45.999 Y¥35.008
F12¢

1.3 Selection

Disptays after program call:

- Selected submodes are displayed
(SINGLE, SKIP, DRYRUN)

- Program number
- X, Y, Z values

- Feed, speed and active tool.

Display during program run

- Current actual coordinate values
remaining travel, technological
values (F, S), actual tool (T);

]

3>

- Actual block

and_Cancellation

MAN.

EXC. AUTOMATIC

A

SR
|SWGLE

AUTOMATIC 2
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1.4 Digdgram of Program_ Run

|Key-operated switch|.

[Reference point]

Programs
Tool data -
PS0O data -
entered ?
No,——r””"” \\\\ifs
—
({E D I T|
Programs
Tool data
P30 data
enter / change
(select
program block
number)
. ”//
|[AUTOMAT I C—{SIN6LE |
SKIP
DRYR
Select program
number; select
block number M30
when not
starting from
first block.
(Unnecessary if
selectad in
EDIT)
¥
CYyCl_E -
START o
GDJ-
M30 &=
* FEED
HOLD
Correction Jf SINGLE
RESET
. EMERGENCY
Ccrrection {restart) OFF

AUTOMATIC 3
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2. Program_ Call and
Program Run ;
Preconditions: * Reference point must be approached.

* A program must be stored.

2.1 Starting g Program from the Beqinnihq:
e.d. Programm Q50

AUTOMATIC Screen displays MODE AUTOMATIC
If ©50 is available, screen

0 50 \ENTER displays "QOS50 found",
{Selection can be dispensed
with if already selected in
EDIT). '

SINGLE L | .

SKIP Select submode, if desired.

DRYR,

CYCLE . Program starts if no alarm

START situations are given.

FEED HOLD, Program interruptions,

SINGLE, RESET, | program abortions,

NOT-AUS

Note:

A program selected in the AUTOMATIC mode and a selected block
remain selected during switch-over intg the £DIT mode and switch-
ing back to the AUTOMATIC mode. When switching into a mode other
than EDIT the program/block is Tost and must be called again
after reselecting the AUTOMATIC or EDIT mode.

Before a new program is called for processing, the RES key
should always be pressed. The offsets are cancelled with RESET

(TO, PSQ}. Changes which may still be effective owing to the
last machining program are cancelled.

A program that has been selected in EDIT is taken over if
AUTOMATIC is selected.

If a program and a particular block number are called in EDIT,
both the program and block numbers are also selected when
switching to AUTOMATIC.

AUTOMATIC 4
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2.2 Start from anvy Block of the Program

You can start a program from any block
you want.

If a block is selected in the middle of
the program and you press CYCLE START,
the control reads all previous blocks and
creates the same condition as if the
program had been processed up to the
entry block.

This means that

- the zero offset(s) is/are carried
out

the tool is called
- the coolant is switched on
- the main spindle is switched on etc.

if these points are programmed in the
preceding blocks.

When is a start out of the program
advisable?

- In cases of program abortion by alarms,
overloads etc.

- When you have interrupted the program
yourself in order to make corrections,
change chips, take measurements etc.

Note:
Test run without axis movement

You can carry out a test run without
axis movement owing to the fact that you
can enter in any block.

For details, see Test run without axis
movement.

Entry Routine for Program Start in Proaram

€.9-Program OB50 is to be started in block N 100

AUTOMATIC

O50 ENTER Dispensed with if program has been
selected in EDIT.

N 100 ENTER Cursor stands on N 100

(omitted if selected in EDIT)

CYCLE START

- The start conditions are created.
(Previous G, M, S, T instructions
are activated)

- Tool moves with GOO to starting
point of the selected block
(= end point of the previous block)

Note:

* You can of course key to the appropriate block

number with the keys PREY. or

* When starting in the middle of the pro
also determine the fype of run with SI

DRYRUN.

STORE NEXT.

ram you can
GLE,” SKIP,

AUTOMATIC 5
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However, Qbserve the Following Points
when Starting from anv Block

1. Is the abort block active?

Example:

- Alarm was triggered in block N 100 and the
program interrupted. N

- You correct the block N 100 and have to
store the block contents with STORE NEXT.

- With STORE NEXT the next biock is auto- .
matically called. !

- If you pressed START, you would enter the
next block. .

2. Collision check

Example: -
- The program was aborted in block N 100.

- You traverse the tool by hand. T
- After the correction you again select N 100

and start the program. S
Check the risk of possible collisions.

AUTOMATIC 6
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-

3. Run_cCcontrol

Program: Interruptions

Program Abortions

3.1 Run Control:

FEEDRATE

5. —~—_ 100

2 ~ S~ 10

1 / / \_\ 120 -
0 140

3,2 Progaram Interruption:

3.3 Program Abortions:

(ALARM]
, FEED
HOLD

SINGLE

RES.

|EMERGENCY-OFF]

Change in the feed rate
from 0 to 140%

Change in the spindle
speed from 50 to 120%.

AUTOMATIC 7
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Effects of Program Interruptions, Abortions,M30

O Possibilities

(Summary) _
_ FEED EMERG.
ALARM | HOLD |SINGLE |RESET | orF
Program interuption X0 X X
Program abortion X® X X
Return to N 0000 : >< ><()
Spindle OFF Xl O] 0 X X
Coolant OFF X O O X X
Slides stop:
o at the end of the X
3 active black
A at once, apart from ’ :
3] thread at end of X
block -
at once, even with 0]
thread >< >< ><
= | Cancellation
2 | 641/642/PS0/T0 X X | X
© | Cancellation
3 | PSO/TO X | X
-
8 | Reference point lost X® X®
Legend:
X Activation
® Not with service alarm A 03
@ With alarm 15
@ For software version AC 2.00 DC 2.00
return to N 0000 and no reference point loss.

AUTOMATIC 8
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3.2 Program Interruptions

ALARM| 3.2.1 Automatic Interruptions by Alarms

Syntax mistakes, programming errors,
opening of safety devices and
overioading trigger alarms and the
program run interrupted.

Consequences; - Measures:

- Program stops and screen displays Remedy situation causing alarm.
type of alarm.

7 i Start:
- Spindle stops.

Start program from beginning or fron
abort block.
- Coolant off.

hotn | 3.2.2 Proaram Interruptions by FEED HOLD

Possibilities with FEED HOLD

- Switch off main spindie

- If corrections are carried out, RESET] myst
be pressed.

Onty then is it possible to switch over
inte EDIT

The LED illuminates after the FEED HOLD
key has been pressed. '

Consequences:

Start:

- Program is stationary. ESEB Press!

- Slides stop at once (apart from with

thread). The LED goes out; program centinues.

- In the case of thread-cutting the pass . Caution:

in progress is cut to the end and then ; : ;
the feed drives stop. Is the main spindle running?

) , Coolant is automatically switched on
- Coolant is switched off. if M 08 is programmed beforehand.

AUTOMATIC 9
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SINGLE 3.2.3 Program Interruption with Key

SINGLE key is pressed during the program

run.
Conseguences: Possibilities:
- The active block is ended, cycles and - Switch off main spindle

Consequences:

thread are completed and then the

slides stop; during the processing of - Switch off coolant
cycles the SINGLE LED flashes.

- Switch over to EDIT mode (other

The main spindle and coolant are not mode) --> corrections.

switched off, all active functions are

retained. _ Start ﬁ

Control is at next block. As usual from start or abortion block.

3.3 Program Abortions
3.3,1 RESET - Program Abortion

Possibilities:

Main spindle off Start:  as usual.

Coolant off
Program jump to N QO
Cancellation of G41/G42

Cancellation of the active too]
data/PSO - data.

Program number is retained.

Notes:

- If during a thread-cutting operation
RESET is pressed, the thread turn is
not cut to the end.

This means that the thread is
destroyed because the slides stop
immediately.

- The program can also be aborted with
with RESET in cases of program
interruptions (FEED HOLD, SINGLE).

AUTOMATIC 10
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SN 3.3.2 Emergency-0ff

Consequences:

EMERGENCY-OFF :

- As RESET
In addition:

- Program is no longer called or
displayed.

- Reference point may, under certain
- circumstances, be lost.

Possibilities:

- Retease EMERGENCY-OFF key (turn to
right). Machine and control are
switched on again.

- If tool turret is in an asynchronous
position (alarm), index turret by hand,

. - If necessary, approach reference point
(alarm 15/46}.

- Remedy EMERGENCY-OFF situation {set
TN : program correctly, replace broken tog]
etc. ).

- - Start;
As usual.

3.3.3 Switch Off Key-Operated Switch

- . Caution:
MAIN BWITCH
0 7 When the machine is running, in parti-

1 cular the main drive, damage can be
~ caused by switching off the key-operated
switch (fuses defective etc.).

Therefore, only switch the key-operated
B switch off when the machine is at a
standstill.

Consequences:

Machine must be restarted.
Approach reference point etc.

AUTOMATIC 11
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4. AUTOMATIC

AUTOMATIC

AUTOMATIC

SINGLE

various Runs

4,1 Pure AUTOMATIC Mode

The program runs to the programmed halt
or M30.

STide movements and speed as programmed.

Override possibilities:

FEED OVERRIDE, SPEED OVERRIDE

Interruptions:
FEED

HQLD
EMERGENCY-0FF]

 Abortion:

Note:
[DRYR] and [SKIPJ cannot be activated during

the run.

Only if the program is interrupted (RESET,
after SINGLE and naturally before CYCLE
START).

4.2 Single Block Mode

Sequence:

- After every block the program is inter-
rupted. The next block is processed with
CYCLE START.

- Slide movement and speed as programmed.

Application:

Test run with workpiece.

Error detection:

A1l errors are detected.

AUTOMATIC 12
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AUTOMATIC

AUTOMATIC

DRYR. |

4,3 SKkipping of Blocks

Skip means jump over {“Skippy the kangaroo").

Sequence:
When the SKIP key is pressed, the blocks
marked with a slash are jumped.

N 100 / M OO
Designation of a skip block.

Otherwise as AUTOMATIC mode.

4.4 Program Test with Axis Movement:
Dry_Run

Sequence:

- Slides traverse at a constant speed which
is established in the operating data.

- Main spindle is stationary
{but can be switched on by hand).

- No coolant
- Otherwise as Automatic mode.
Purpose:

- Detection of syntax and programming
errors.

- Detection of possible collisions with
chuck.

The following are not detected:

- Feed rates which are wrong or not programmed

- Spindle speeds which are wrong or not
programmed, in conjunction with rotation
feed rates

Note:
No workpiece machining as the feed rates do
not correspond to the technological require-

~ments. This means that no workpiece should be

clamped. Moreover, the spindle s stationary
if 1t is not switched off by hand.

4.5 Combinations

You can combine SINGLE, SKIP and DRYR. in the
Automatic mode.

Example

[autovaric | [SIvGie [sk1p| [DRR.]

AUTOMATIC 13
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4.6 Test Run without Axis Movement
AUTOMATIC ~-> N .../ M30 / CYCLE START

As already mentioned at the start, you can

start from any block of the program with the
EMCOTRONIC M1.

The control simulates internally the program
run up to the selected block.

A detailed explanation for a better
understanding:

- for start from any block and
- for test run without axis movement.
When the internal simulation is ended, that
means the selected block is reached, the
control creates the same condition as if
the program had been run.
Example: Program is started in block N

160.

N 000 ....... T 01 01, ¥ 40 The follgowing happens in block N 150:

1. Tool T 03 03 is activated and moves
at rapid traversing speed to X 60./
Z-2. {Initial position for biock N

) ' 160 = end position of block N 150).
N 10 /MO03/ s 2000 /4 o8

N 2. Spindle is switched on counter-

clockwise (block N 13Q) with S 2400."
N 120 / ... [T 03 03

3. F 40 is activated (block N 130).

4. Coolant is switched on {block N10).

Then block N 160 and the follawing

N 130 / ;..IM 04|/Is 2400| F 40{ blacks are processed.

N 150 / GOl / X 60. / 2 -~2.
[N]160 / 600 / X 40. / 2 10

AUTOMATIC 14
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As d Resuit of This Control Behaviour
You Can Perform g Test Run without
Axis Movement

Procedure:
- Select Tast program block {with il 30).

- Set Feed Override to zero. (If you do
not set Feed Override to zero, the
slides traverse to the target position
of the last block before M 30, =
starting position for block M 30}.

- CYCLE START
Seguence: Frror_Detection

The program is simulated inside the com-
puter. In the event of errors alarm mess-
ages are given. Correction as usual in
the EDIT mode.

The following are not detected:

- Feed rates which are wrong or not
progranmed.

- In conjunction with rotation feed
rates spindie speeds which are wrong
or not programmed.

- Parameter errors in cycles / circles

- Missing dwell times (technological
errars)

Notes:

1. In the M 30 block no traversing
motion should be programmed as other-
wise 1t is performed and there is a
danger of collision. If Feed Qverride
is sat to zero and a traversing com-
mand is programmed in block M 30, the
program will not be completely
simuiated.

2. AT 00 00 tool is always to be sel-
ected as the last tool. G53/56 is to
be active.

3. Feed Qverride not set to zero
[T the starting point of the slides
and slide positions at the program
end are not identical, a slide motion
occurs because the control creates
the final condition of the program.
Watch out for possible collision

risks.
AUTOMATIC 15
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