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EMCOTRONIC TM 02

Foreword

1. LITERATURE EMCOTRONIC T™™ 02 - Milling
The following literature 1s available for the description

of the EMCOTRONIC TM 02 - Milling:

* Programming instructions - milling Ref. No.: 7766
* (perating instructions - milling Ref. No.: 7765

2. LITERATURE FOR MACHINES WITH EMCOTRONIC TM 02 CONTROL:
This comprises the above-mentioned brochures and the
machine~-specific operating instructions, spare parts
lists and wiring diagrams.

3. Structure of the EMCOTRONIC TM 02 LITERATURE:
The cperating and programming instructions are designed
so that they are also suitable for self-study.

The programming instructions contain numerous exampies
which supplement the summaries and illustrations and
describe the control features clearly and comprehensively.

A1l input routines are described in an easy-to-follow way
in the operating instructions.

Note:
The pages in this brochure marked "in preparation” will be

compieted in the next edition.

Yours sincerely,
EMCO, Maier & Co., Hallein
TECHNICAL DOCUMENTATION
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i EMCOTRONIC TM 02 . o D :SHIFT Key

The SHIFT Key

SHIFT means here changing over.
If the SHIFT key has been pressed beforehand, the
second function of the key in question is selected.

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

Exampie:
N-, O-key

- When the SHIFT key is not activated,
the Tower address (N) i1s selected,

- When the SHIFT key is pressed, the
upper address, i.e. 0, is selected.

SHIFT |

The Following Representqgtion Rules Apply to the
Xplapatio g Subsequent Pages

No arrow -=> Tower address

Arrow points upper address

to upper address --> SHIFT has been
' pressed,

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

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

1/1



EMCOTRONICTM 02 - - The Screen *

fhe screen

The screen is divided into 6 sections.

1) Information on
(“‘_'*P"’J__F______“—__h‘““_‘_‘“‘\ - Main mode
7 1 - Submodes
- Display in mm or inch
- Program number
- Interface status

2) Alarm displays:
For complete 1ist, see alarm messages.

3) Display and input section
Contents are indicated in the modes.

¥ -9

4) Input field: _
- Buffer store in EDIT/EXC.
- Active block in AUTOMATIC mode
- Notes
COMPLETE
NEW
LOADING
EXISTS
SAVING
DELETED

L

i I | T
tﬂ I IiJE I I.____!__l..“,__!._.E.______r_.___._._._:;

5} Symbol menu
- Display of the active
control keys
- SPINDLE OVERRIDE
- Main drive power dispiay

6) Softkeys
Display of the assignment of the
unmarked keys below the screen.

1/2



# 7 EMCOTRONICTM 02 _ - L - The Symbol Menu

Ihe symbol menu

Active key symbols of the machine are
shown in the symbol menu on the screen.

Examples:

The main spindle is switched on by

i“ pressing ON. The symbol for the main
spindle in the symbol box on the screen
itTuminates. :

A specific status of the machine is

cveLe | | meED . activated by pressing these keys. The
START | | HOLD éi;b i&)) relevant symbol in the symbol box

itluminates.

1/3



EMCOTRONICTMO2 ~ =™ -~ e - The Softkeys

The softkeys

— T

5 softkeys are displayed at the bottom
edge of the screen.

These softkeys can be selected with the
unmarked keys below the screen.

Note:
Key 1: Return to the last softkey level
Key 2: "MORE" function

Display of other softkeys.

1@! I | N | I @2

1/4



¢y EMCOTRONIC TM 02

Decimgl Points:

Becimal points have to be entered, otherwise
171000 mm or 1/10000 inch.

Leading Zeros:
Following Zeros:

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

Exceptions:
Changing the numbers of programs/blecks (see EDIT
9.6}.

Plus/Minus Signs:

Plus signs are not entered.

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

Alarms:

You wili find a 1ist expiaining 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 [etter O and the
Digit 0 (Zero):

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

1/5
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EMCOTRONIC TM 02

Address Keyboard

Address Keyboard

N-address: for bleock number

R-address: MON mode (operator
monitor) address for
parameter R (re-
ference point
dimenszions).

g-address: - for program
nunber
- free storage
capacity (EDIT)

: Designation of a skip
block.
e.g. NO100/GOL.

G-address: G-function

F-address: FEED
thread lead

ECIT
EXECUTE
MAN

PS0: Position shift offset
Entry inte position
shift offset register.

M-address: M-function

N2 p-address: 1. Parameter in the case
of program cycles.
2. Parameter for MON
{operator monitor)

- P-address: Parameter inm the case

BNR o -ddress: SPEED - spindle speed

of cycles
EDIT
EXC.
X,Y,2 addresses:
x Y Z Bddresses for absolute
path data.
EDIT

EDIT

£XC.

MAN .

q>@Laﬂdress: 1. Jump address in the
case of G25/27 (EDIT)

2. Parameter address in

ECIT MON mode.

EXC. 3. Call address for

stored programs (EDIT

H T-address: TOOL, tool address

I,J,.K addresses:
Circle centre
parameters.

EDIT
EXC.

TOOL DATA: Entry into teol
data register
(EDIT).

u,v,W addresse:
Addresses for
incremental
path data.

Direct take-over of
the tool data {MAN).

2/2




EMCOTRONICTM 02 - L Mode Keyboard

Mode Keyboard

MANUAL mode
Manual operation

EDIT mode

EDIT Program input with relevant routines,
data input for offsets and toois.

Cassette mode, RS 232C mode, user

monitor,

EXECUTE mode
- Processing of block buffer store.-
EXC. - Call-up of tools and position shift
offsets so that the values are
displayed in the MAN mode.
- Jog mode with any increments desired.

AUTOMATIC mode

~ Stored programs can be started from
any block.

- Stored programs run in single block
mode, skip block mode, dry run mode
or test run without any axis movement,

AUTOMATIC

I

2/3



Softkeys

]

Softkeys

Diagram

N

]

GRAPHIC
ON

STATUS

DISPLAY-
MODE

EDIT

]

CASSETTE RS 232 PARALLEL
PORT PORT PORT
AUTOMATIC

GRAPHIC STATUS DISPLAY- REFER- CHANGE
ON MODE ENCE TOOL
EXC.

GRAPHIC STATUS DISPLAY- DRYRUN SINGLE
ON MODE
SKiP

2/4




7 EMCQTRONIC TM 02 Function Keyboard -

Function Keyboard

i ENTER
ENTER fﬂga‘;};&_ CRC tield C¢.E. = Clear Entry - which means
- gtore in a memory 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 :
EBIT 1) Words must be acknowledged EXC. messages.
EXC. with ENTER when being input. MAN.
You enter a word, e.g. GOl. AUTCH.
¢01 appears on the screen but REF.
it is not stored until ENTER
is pressed.
. = Clear Blaock - which
MaN 2) Input of F,5 values must be means delete block
acknowledged with ENTER.
EDLT EDIT
EXC. 3) Jump forwards in the block EXC.
w0r§w1se. Functicn:
 prppp— i Deletion of blocks in the pro-
T EDIT b
E?éT 4) SHIE#I ENTER gram memory and block buffer
’ Jump back to block start. store,
i EXC. Deletion of blocks in the
EDiT 5) block buffer store.
Call of a tocl or a positior
shift offset register.
C.W. = Clear Word - which means
delete word.
Word must be selected,
E;til SHIFT here means switching over EEéT
MAN.
EQTT
{ EXC.
MAN C.Pr. = Clear Program - which
ALTOM, means delete program.
program number must be
EDEIT Functions, selected, screen must
. : l It d"‘
EEEGM 1) An upper address is selected. EpIT display "foun
Example:
SHIFTl
R-address is selected.
EDIT 2) |SHIFTH [ENTER
EXC. " When the cursor stands on a
program word, it jumps back
a to the block start with SHIFT
. ENTER.
MAN 3% Manual mode
fsurrt] [on]
Spindle turns counterclaockwise

2/5
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Function Keyboard

Funktion Keyboard

STORE
NEXT

EDIT
EXC.
AUTOM,

EDIT

Functions:

1. Storing of a block from the block
buffer store inte the main memory.
The block is concluded with
STORE HEXT

2. At the same time a jump is made to
the next block.

Please note:

STORE NEXT has to be pressed even
after corrections in a block as other
wise the corrected value is not taken;
ovey into the main memory.

£DIT7
AUTOM,
EXC.

- Turning pages of a called program
{(blockwise}.

PREV.

EDIT
AUTOM,
EXC.

- PREV = previocus.

Function:

Working backwards blockwise in the
program.

2/6



EMCOTRONICTM 02 _____Control Keyboard -

Control Keyboard

Speed override:

E$>J Increase speed

Decrease speed

)=

MAN
EXC.
AUTOMATIC

//*‘40 soz0 ﬁ\\ Feed override:

o a7, e 0% - 120% of the active F-value

. i? 1& 100 (exception: thread-cuttingt)
2: 51!0
oA S
1]

AUTOMATIC
EXC.
MAN.
MANUALJOG Manual traversing keys for slides MAN
The MAN.JOG key must also be pressed
with the direction keys. The F-value
{} A must be entered.
]
AN
i <t]l ﬂ;GJ [i>’
[2][e
— STATUS submode
Scrolling
MAN

2/7



EMCOTRONICTM 02 " Control Keyboard™ *

Control keyboard

—
ON Main spindle ON.
1
Nrrrere—
fr——
OFF Main spindle OFF.
0
S
MAN.
EXC.
AUTOM.
MANUAL mode
ON Main spindle ON in clockwise direction.
1
.}
ON 1
[_SPHFT'] 1 Main spindle ON in counterciockwise
’ direction.
_ AUTOMATIC, EXECUTE modes
FEED If, after FEED HOLD, the main spindle
HOLD is switched off with the OFF key and ON

is then pressed, the spindle runs in
the original direction of rotation,
i.e. before it was switched off.

‘og\@

2/8



EMCOTRONICTMO2 ... -~ = =~ = ™ "= Control Keyboard |

control Keyhoard

Single piece key

1X Singie workpiece mode can be set with
. this key.

"1x" in the symbol menu illuminates:
Single piece mode active

"1x" in the symbol menu goes off:

The program is run several times
according to the preselected number of
workpieces

{éﬂ{i} Central Tubrication key

The tubrication pump is switched on and
off by pressing this key.
The flashing of the relevant symbol in
the symbol menu indicates that the
machine has to be lubricated manually.
The flashing is cancelled by pressing

the key.

AUX

ON AUXILIARY ON key

The auxiliary drives of the machine are
switched on with this key.

AUX

QFF AUXTLIARY OFF key

The auxiliary drives of the machine are
switched off with this key.

Chip conveyor key

This key function is activated in a
subsequent software version,

2/9



EMCO_TRON_IC T 02 o Control Keyboard -

Control Kevbogrd

Chip guard door key

This key function is activated in a
subsequent software version.

Dividing attachment key

This key function is activated in a
subsequent software version.

Tool magazine key

The tool magazine can be indexed by
pressing the MAN.JOG and tecol magazine
keys at the same time.

Tool magazine rotates in counter-
clockwise direction:

MAN.,
JOG
Tool magazine rotates in clockwise

f "\ ' —
[ SHIFT ] MAN. direction:
JOG

Coolant key

The coolant can be switched on and off
with this key.

"Coolant” in the symbol menu
iTTuminates:
Coolant an.

"Coolant” in the symbol menu goes off:
Coolant off.

Clamping fixture keys

s m € E mP : These key functions are activated in a
subsequent software version.

2/10
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.. EMCOTRONICTM 02 _ : INDEX"

MANUAL mode

1. Summary - Possibilities MAN 1
2. Displays on screen MAN 1

3. Softkeys and their meaning in

MANUAL mode MAN 2
4. Operation MAN 3 - MAN 5
4.1 Traversing the slides MAN 3
4,2 Switching main spindie on and off MAN 3
4,3 Coolant on, off MAN 4
4.4 Central Tubrication MAN 4
4.5 Indexing tool magazine MAN 5
4.6 Switching on the auxiliary drives MAN 5
5. Submodes of the MANUAL mode MAN 6 - MAN 8
5.1 STATUS submode MAN 6
5.2 REFERENCE submode MAN 7
5.3 CHANGE TOOL submode MAN 8
6. The path displays in manual mode MAN G - MAN 11

6.1 Path display from machine zero point

to the tool holding reference

point (M - N) MAN 10
6.2 Path display from the woerkpiece zero

point to the tool holding reference

point (W - N) MAN 10
6.3 Path display from machine zero point to
the cutting tip (M - P) MAN 11

6.4 Path display from the workpiece zero
point to the cutting tip (W - P) MAN 11
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Mode - MANUAL

1. Summary - Possibilities

0 Traversing slides by hand

0 Spindie on, off, clockwise,
counterclockwise

0 Coolant on, off

o Index tool magazine

Qverrides:
FEED OVERRIDE
SPINDLE OVERRIDE

Other applications:
Collecting tool data

Submodes:

STATUS: Display of the active functicns
REFERENCE: Approaching the reference
point ’
CHANGE TOOL: Manual changing of the tools

2. Displays on screen
MANUAL Ol thm e - Path display X, Y, Z values
: - feed rate F

- Current speed S
- Tool number and correction number (T..

X 42999 - PSO active or inactive
Y 70. €04
z 281, 115
- XYZ-values:
s -
T odee * values M to N (machine zero point -
tool holding fixture reference point)
* value M to cutting tip of tool
S 1 o ) e T * values W to N (workpiece zero point -
: 53%9H§3ﬁ3ﬁ4ﬁ4§ o.sanv~ ”EEEE' C?égﬁe tool holding fixture reference point}

* values W to cutting tip of the actual

tool.

MAN 1
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Softkeys / MANUAL

3. The softkeys and thelr meaning in the

GRAPHIC
ON

STATUS

DISPLAY-
MODE

REFER-
ENCE

MANUAL mode

GRAPHIC ON softkey:

The softkey function GRAPHIC ON is
activated in a subsequent software
version.

STATUS softkey:

This softkey function switches the
machine into the STATUS submode
(display of the active functioens). You
will find a detailed description of
this softkey and its function under
“The submodes of the MANUAL mode".

DISPLAY MODE softkey:

2 letter sizes of the path display
{X,Y,Z) can be selected with the
DISPLAY MODE softkey function.

REFERENCE softkey:

The activation of this softkey switches
the machine into the REFERENCE submode
(approach reference point).

You will find a detailed description of
this softkey and its function under
“"The submodes of the MANUAL mode".

CHANGE TOOL softkey:

CHANGE
TOOL

This softkey function switches the
machine into the CHANGE TOOL mode.

You will find a detailed description of
this softkey and its function under
"The submodes of the MANUAL mode".

MAN 2
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4, Operation

4.1 Traversing the Slides

4.1,1 Entry of the feed rate:

e.g. F = 500 mm/min

) (5)(0) (o) (ewren)

The maximum feed rate is 1imited.
Alarm is given in the event of
excessive values,

4.1.2 Traversing:

BE
— r The key MAN JOG must be pressed at
&l s ‘E{)J the same time as the direction key-.
: r Control with FEED OVERRiDE Of 0 -
DIHe 120%..

4,2 Switching the main sp1nd1e on and
off

4.2.1 Entry of the main spindle speed:

= 1000 rpm

ISlolooo

4.2.2 Entry of the direction of spindle
rotation:

Spindie runs clockwise

Spindie runs counterclockwise

[ SHIET |‘ﬂf\

Spindie off

MAN 3
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Operating /MANUAL

gEE

Furthey possibilities of switching off
the main spindie:

- RESET
- EMERGENCY OFF

Note:

Please also cbserve the direction of
rotation symbol in the symbol menu on
the screen.

4.2.3 Qverriding the main spindie speed
You can override the programmed
spindle speed {50%-120%) using
these keys.

Note:

Please observe the percentage display
of the main spindle speed in the symbol
menu on the screen.

4.3 Coolant on, off

"Coolant" in the symbol menu
ilTuminates:
- Coolant on

"Coolant" in the symbol menu off:
- Coolant off

Switch over by pressing the key again.

4.4 Central lubrication

The lubrication pump is switched on and
off by pressing the key.

The flashing of the relevant symbol in
the symbol menu indicates that the
machine has to be lubricated manuaiily.
The flashing is cancelled by pressing
the key.

MAN 4
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Operating / MANUAL

MAN.
JOG

MAN.
[ SHIFT ] JOG s

AUX
ON

AUX
OFF

4.5 Indexing the tool magazine

4.5.1 Indexing the tool magazine
in counterclockwise direction

By pressing the MAN.JOG keys and the
tool magazine key at the same time, the
magazine can be indexed in counter-
clockwise direction.

4,5.2 Indexing the tool maagzine in
clockwise direction

When the SHIFT key is active {corres~
ponding symbol in the symbol menu
i1luminates) and the MAN.JOG and toot
magazine keys are pressed at the same
time, the tool magazine is indexed in
clockwise direction.

Reduced safety function:

If Ghg, it O s set in the user
moni?gr, the tool magazine can only be
indexed with the tool magazine key.

4,6 Switching on the auxiliary drives
The auxiliary drives are switched on by
pressing the AUXILIARY ON key.

4.7 Switching off the auxiliary drives

Through pressing the AUXILIARY OFF
key, all auxiliary drives will be
stopping and switched off.

MAN 5



EMCOTRONIC TM 02

Submodes/ MANUAL

5. The submodes of the MANUAL mode

5.1 STATUS submode

By switching over to the STATUS
submode, you can see which functions
are active,

Display in the STATUS submode:

MANUAL sTAaTUS Dl?;a?CEE
GROUP § G ! ™M ! GROWP ! G ! M I
LY 185 es  i4de
91 133 g3 1t7 !
R2 194 ¢ 10 139
83 153 @3 3 14 t9a 3
B4 12
a5 iSE6 ! t3
es 14
g7 171 16
ACTUAL F 5040 OVYER F ax
ACTUAL S ] OVER § 140X
AcCTUAL T @goep
(P Ml e T Ee e |

* G-functions

* M-functions

* Programmed fF-value

* Programmed S-value

* Actual T-value

* Percentage of the FEED OVERRIDE

* Percentage of the SPINDLE OVERRIDE

MAN 6
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5.2 REFERENCE submode

MANUAL : REFERENCE SO The inter ;
nal measuring system of the
machine is synchronised by approaching
the reference point.
X 42. 938 '
¥ 78. 0080 5.2.1. Approaching the reference point

- After the machine has been

K switched on

¢ - After ALARM 150 (loss of
synchronisation)

VERSIOM: ACE4. B1/DCB4. BB/GCA4. 86/1C0B1. 89
D1 SPLAY — RIS a=iE

PR e
l‘GﬁaPHIc | ETaTUS ‘R :
on MODE ‘ENCE 5.2.2. Procedure

il ' o Switch on control with key-
' -operated switch. The control
reports in the MANUAL mode.
REFER- o Switch on the auxiliary drives
with the AUX ON key.
ENCE o Press REFERENCE softkey. The

' REFERENCE submode is selected.
CYCLE o All three slides traverse
STARY automatically to the reference

' point when the CYCLE START key
is pressed.

Notes:
[T the machine has not been switched on
for over 3 months, it can happen that
the MSD data (machine status data) are
no longer in the buffer stere. In this
case the screen displays ALARM 150

o after being switched on. The values in

o) ' the position shift offset and the data
in the tool data memory show nonsensical
values, the program memory is empty.
Measures: '
Reload machine data from cassette or
punched tape.

MAN 7



EMCOTRONIC TM 02

Submodes / MANUAL '

5.3 CHANGE TGOL submode

This submode serves tc change toois by'
hand on the tool magazine,

Procedure:

o Select the CHANGE TOOL submode.

0 Press tocl magazine key and MAN.JOG
key.

0 The Z-stide traverse upwards into a
defined position. This tool can now be
changed.

You will find a detailed description of

this submode in the operating instruc-
tions of the machine in question.

MAN 8
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6. The Path Displays in MANUAL mode

"Knowledge of the various types of dis-
play in the manual mede 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 (PS0) and tcol length data (10) 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 calied in the
EXECUTE mode; using CYCLE START the dis-
play jumps over, followed by switch-over
to MAN.

Preliminary explanations

The position of the tool holding reference point N is
different on the machines VMC-100 and VMC-200 (see
diagrams).

:’
|

A

N
vMC-100 VMC-200

On the following pages the tool holding reference point
N of the VYMC-200 is used for the explanatory diagrams.

MAN 9
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The Path Display / MANUAL

ZMN

6.1 Path display from the machine zero

”~

peint to the tool holding reference
point {M-N)

- No tool active {TOC 00) or one tool
without correction value {e.g.: T03
00).

- POSITION SHIFT QFFSET INACTIVE {no
G54, G55, GhH7, GHB, GHY active)

The distances

MN _
are displayed.

When:

- When the machine is switched on and
the reference point approached.

- With EMERGENCY OFF.

- When the machine is switched over
from other modes and neither a tool
nor PSO are active.

6.2 Path display from the workpiece zero

XWN

point to the tool hoiding reference
point (W-N}

- No tool active {TOQ 00) or one tool
without correction value {e.g.: TO3
00).

- POSITION SHIFT OFFSET ACTIVE
(G54, G55, G57, G58, GHY active)
The distances

ﬁww
i

are displayed.
Activation of a PSO: e.g. G 54

EXECUTE mode

() (8) (o) 2

Switch~over to MANUAL mode:
W-N values are displayed.

MAN 10
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The Path Display / MANUAL -

ZMP

6.3,

Path display from the machine zero

6.4.

point to the cutting tip (M-P)

- One tool with correction value active.

- POSITION SHIFT OFFSET INACTIVE
{no G54, GbH, G57, G58, G59 active)

The distances

A
ZM?
M

are displayed.

Activation of a tool: e.g. T 0303

EXECUTE mode

S]] (emen) |

CYCLE
START

Switch-over to MANUAL mode:
M-P values are displayed.

Path display from the workpiece zero

KQ“
paryj
XMP_
=
N W
] p
[
| XWP

)G (3) (awen)

point to the cutting tip (W-P)

- DOne tool with correction value active,

- POSITION SHIFT OFFSET ACTIVE
(G54, G55, G57, G58, G59 active)

The distances
X
WP
Yuip
are displayed.
Activation: e.g. G 54 T 0303

EXECUTE mode

() (o)

CYCLE
SYART

Switch-over to MANUAL mode:
W-P values are displayed.

MAN 11
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EXECUTE mode

1. Summary, possibilities
2. Displays on the screen

3. The softkeys and their meaning in the
EXECUTE mode

4. Possibilities 1ﬁ the EXECUTE mode EXE 3 -

4.1 Activation of the dispiays M-N, W-N, M-P,
W-P

4.2 Entry of NC blocks

4.3 Call-up of NC blocks from the main
memory

5. The submode of the EXECUTE mode

5.1 STATUS submode

EXE

EXE

EXE

EXE

EXE 3
EXE 4

EXE

EXE

EXE






Summary / EXECUTE :

EMCOTRONIC TM 02

EXECUT

DISTANCES
MMl

EXECUTE:
X 42. 834
Y ze. eoo

F4 281t. 115

<

~wn
L2 -3

rm
imn X
GRQPHIC STATUS DISP

ode

1. Summar ossipilities

¢ Traversing of any increments
0 Entry and processing of single biocks
o Call and processing of single
blocks from the program memory
0 Selection of machine statuses (e.qg.:
G70/G71, M38/M39) :

Overrides:
FEED OVERRIDE
SPINDLE OVERRIDE

Uther applications:
* Activation of the tool 1ength
compensation in the path display
—— See MANUAL

* Activation of the zero point offset in
the path display
— see MANUAL.

Submode:
STATUS: Display of the active functions.

2. Displays on the screen

Path disptay X, Y, Z values

Feed rate F

Actual speed S

Tool number and correction number
(T.. ..}

- NC block in buffer store.

EXE 1
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3., The softkeys and their meaning in the

EXECUTE mode

GRAPHIC
ON

GRAPHIC ON softkey:

STATUS

The softkey function GRAPHIC ON is
activated in a subsequent software
version,

STATUS softkey:

This softkey function switches the
machine into the STATUS submode (dispiay
of the active functions). You will find
a detailed description of this softkey
and its function under "The submode of
the EXECUTE mode".

DISPLAY MODE softkey:

DISPLAY-
MODE

¢ Tetter sizes of the path dispiay
(X,Y,Z,U,V,W} can be selected with the
softkey function DISPLAY MODE.

EXE 2

e
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4, Possipilities in the EXECUTE mode

4,1 Activgtion of the displays
M-N, W-N, M-P, W-P

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

registers.

This is often practical in the setting-up
mode.

For details, see also MAN. mode.
Example:

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

EXECUTE mode

D2 (J(2) (ewea)

CYCLE
START

D)) (e

CYCLE
START

Activation, display

Activation, display

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

SEOEE =
60 )

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-over to MAN
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4,2 Entry of NC-Blocks

[f you make an entry in the EXECUTE

mode, the blocks without a block number
are entered. It is not possible 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 Mode

w0 CC)

(o) )5 ) (enmen)

crclte] As a result of CYCLE START

START] the s]ide travels G.5 mm.

Example: T
Testing of NC biocks such as cycles.

Please note:

If during testing you also want to

remove material, do not forget

- spindle ON

- coolant ON

- activation of the tool and the zero
offset etc.

4,3 Calling of NC-Blocks
from the Mgin Memor

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

Program call

92 )(3) (o)

Biock call

Sanoles

cvalel As a result of CYCLE START
sTART} the block processes.

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.

EXE A4
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5. The sub f the TE mode
‘ EXECUTE:  STATus o1sTaNCES 5.1 STATUS submode
GROUP ! G ¢ M ! BROUP & G & M ! By switching over to the STATUS
6% 1 ie5 ¢ o8 140 T 1 submode, you can see which functions
Y 199 ! e 17 ! t are active,
a2 HE S H 1@ i 130 1
43 183 i@% ! 11 ras b Display of the STATUS submode:
84 ! : : 12 ! t * G-functions
es  t56 | ! LI * M-functions
e 1t 1 14 b * Programmed F-value
87 17t ¢ ! 15 b * Programmed S-value
acTuaL £ ° OVER F ex * Actual T-value
acTUAL S ° OUVER & 100% * Precentage of the FEED OVERIDE
ACTUAL T 8008 * Percentage of the SPINDLE OVERRIDE

EXES
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EDI mode

1. Summary, possibilities EDIT 1

2. The softkeys and their meaning in the
EDIT mode EDIT 2 - EDIT 3
3. Listing of stored programs EDIT 4
4. Call-up of a stored program EDIT 4
Indication of the available storage space EDIT 4
5. Entry of an NC program via keyboard EDIT 5 - EDIT 7
5.1 Program number entry EDIT &
5.2 Program contents entry EDIT 6
5.3 Arbitrary block numeration EDIT 7

6. Entry of the tool data
7. Entfy, changes to the PSC data, data for zero offsets- EDIT 9

7.1 Incremental changing of the PSO and TG data EDIT 10
8. Selection routines/Operation routines EDIT 11
8.1 Key forwards biockwise EDIT 11
8.2 Key backwards blockwise EDIT 11
8.3 Jump forwards in block EDIT 11
8.4 Jump back to block start EDIT 11
8.5 Select block number EDIT 11
8.0 Select wordg EDIT 11
9. Program changes, corrections etc. EDIT 12 - EBIT 17
9.1 The most important key functions EBIT 12
9.2 Deletion/correction of block contents EDIT 13
9.3 Addition of a word EDIT 14
9.4 Addition of a G or M-functicn of the same group
in one block EDIT 15
9.5 Insertion of a block : EDIT 16
9.6 Renumbering of blocks EDIT 16
9.7 Deletion of a block EDIT 16
9.8 Renumbering of programs EDIT 17

10. Program deletion EDIT 17
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INDEX! = |

11. EDIT-INTERFACE submode
11.1 Summary, possibilities

11.2 Cassette mode - CASSETTE PORT

11

11.
11,
11.
11.
11.
11.

11.

11.3 RS

11.
11,
11.

2.
11.2

[ B L e ]

™
oo

~Oh o

1
2

(]

232

o 2 L

[Vl i)

EDIT 20 -

Selection, possibilities EDIT 20 -

Loading program from machine

memory onto cassette

Loading program from cassette

into machine memory

Programs on the cassette

Overwriting a program in the RAM

Deletion of total contents of the cassette

Reading out all stored programs from

the machine memory onto cassette

Loading of all programs stored on

cassetie into the machine memory

The PSO and TO data EDIT 28

11.2.9.1 Loading offset arrays from machine
memory onto cassette

11.2.9.2 Loading of offset arrays from
cassette into the machine memory

11.2.9.3 Disptay of the stored offset arrays
on cassette

mode - RS 232 PORT : . EDIT 31

Selection, possibiiities
Read-out procedures
Loading procedures - direct entry via
keyboard
11.3.3.1 Read-in/loading procedures  EDIT 34
11.3.3.2 Direct entry of a program or

offset arrays via external

keyboard

11.3.3.2.1 Program entry

11.3.3.2.2 Entry of the offset

arrays EDIT 37

11.4 Parallel interface mode - PARALLEL PORT

12. Loading the machine data (MSD)

13. Entry into user monitor/data changes

EDIT
EDIT

EDIT
EDIT
EDIT
EDIT
EDIT
EDIT
EDIT

EDIT
EDIT

ERIT
EDIT

EDIT

EDIT

ERIT
EDIT

EDIT
EDET
EDIT
EDIT

EDIT

EDIT

EDIT
EDIT

19
30

21
22
23
24
24
25
26

27
30

29
29
30

38

32
33

34
38
36
36

38

39

40
41



. EMCOTRONICTM 02

Summary /EDIT = a

EDIT mode

EDIT

/

oy (TI0) (PSO)
Selection Tool Position
programs data shift
memory offset
ED [ T: Di ?Lﬁ!;ICES
? _
EAGSETIE| RB232 | JPARALLEL ‘ I
I FORT l PORT PORT

(L (Yo )
) mJ ) n)
Listfng User
stored monitor

programs

1. Summary, possibilities

0 Selection, entry of programs

o Entry, changing of data in the
tool data memory

o Entry, changing of data in the
position shift offset

o Entry into the user monitor.

Submodes:

CASSETYE PORT: Loading, reading out of
data onto cassette
(interface Q)

Loading, reading out of

data via the RS 232

interface (interface 1)

PARALLEL PORT: Loading, reading out of

data via the paraliel
interface,

RS 232 PORT:

EDIT1
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- Softkeys /EDIT

2. The softkeys and their meaning in the

CASSETTE
PORT

EDIT mode

CASSETTE PORT softkey:

RS 232
PORT

The submode cassette mode is activated
with this softkey.

You will find a detailed description of
this softkey and its function under
"EDIT - INTERFACE".

RS 232 PORT softkey:

PARALLEL
PORT

The submode RS 237 interface is
activated with this softkey.

You will find a detailed description of
this softkey and its function under
“EDIT - INTERFACL".

PARALLEL PORT softkey:

This softkey is activated in a sub-
sequent software verison.

INPUT softkey:

INPUT

By activating this softkey function
data can be Toaded in the submodes
CASSETTE PORT and RS 232 PORT.

You will find a detailed description of
this softkey and its function under
"EDIT - INTERFACE".

QUTPUT softkey:

OUTPUT

By activating this softkey function
data can be read out in the submodes
CASSETTE PORT and RS 232 PORT.

You will find a detailed description of
this softkey and its function under
"EDIT - INTERFACE",

EDIT 2
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Softkeys /EDIT

INPUT
ALL

INPUT ALL softkey:

By activating this softkey function all
data stored on cassette are loaded in
the submode CASSETTE PORT.

You will find a detailed description of
this softkey and its function under
“"EDIT - INTERFACE".

OQUTPUT ALL softkey:

OUTPUT
ALL

By activating this softkey function all
data in the control memory are read out
onto cassette in the submode CASSETTE
PORT. :
You will find a detailed description of
this softkey and its function under
"EDIT - INTERFACE™.

EDIT 3
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77" "EMCOTRONICTM 02 * -

3, Listing of Stored Programs

Precondition:
No workpiece program may be active.

5 fore)

The program numbers of the
stored programs are listed.

Absort/Termination
l%!' S5 EDIT

4, Coll of g Stored Program

ED]T . CISTANCES

MM
PROGRAM 86549

NO@eB Gb4 Te1e1d

(0 8858 FOUND
|CASSETTE RS232 FQRQL.L.EEL [
PORT PORT. PORT

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

Example:

Program O50 is to be called.

= (5 (o] (ewren)

Screen displays " O5@ found"
and the initial blocks. If
this program does noct exist,
screen displays "O58 new".

Program canceliation, -termination

Indication of the Availgble Storage Space

w

0 19564 BYTES FREE

]CﬂSSETTE RS232 F’QRQL.LEL l
PORT PORT PORT.

E:f% iENTERI

The storage capacity still
available is indicated tn the
bottom section of the screen.

Abort: Possible at all times

EDIT 4
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5. Entry of NC-Program VIG Keyhoard

- Key-opergted Keys:

ENTER

- Storing of a word
- Confirmation of "new"” with © and
N numbers.

STORE
NEXT

1. Storage of a block in the
main memory (STORE)

2. Simultaneous call of
the next block. The block
numbers are always proposed
in increments of ten (NEXT).

5.1 Program Number Entry: e.4. O50

Each program must have a program number.
EDIT: DlSTANCES The program number is entered via the ©
PROGRAM 8858 address. :

Program numbers possibie from @ to 6999.
Che can aiso enter a program number in
the operator monitor determining from
which number subroutines are possible.
See Programming instructions G2b5/Mi7.

EDIT mode -

‘ ’ [ 5 J [ 0_] Screen displays "OS50 new"
| [ NEW ENTER
( | } -FEEZS}'%T?ETT%Z 32 FQRQL%@L ]

PORT POR
O50 1is in buffer store.
The "new" 1is deleted.

STORE
MNEXT

050 is opened in the program memory. The
block number "N 0CG00C new" is proposed. The
contents entry can commence after the "new"
has been acknowledged with ENTER.

MNote:

If O50 is already in the memory, the
screen displays Q50 found.
The program contents are Tisted.

Possibilities: - Delete program © 50
- Select different
program number
- Renumber old program O50.

EDITS
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. EMCOTRONIC TM 02

5.2 Proqram Contents Entry

EDIT:

D ISTaNCES
iMM]

PROGRAM 8858

NORBOA G54 Tet1e4

N Ag18 NEN

iCQSSET TE | Ro232 iPAR’QLLEL
PORT PORT PORT |

EDIT:

DiISTANCES
[ Sutx)]

PROGRAM__ 8858

MBBO@ G654 To161
NBB 10 Geg X298, 890 Z3. 600 MDB4

T

N 0024 NEW

ICQSSETTE | R5232 F’QRQLLEL
PORT PORT FORT

D]

Xgmple:
N 0000/G54/70101

N 0010/G00/X20./23./M04

~Block N 0000

Screen displays N 0000 new.

G \[ 5 ][ 4 J[?NTER] Entry of words
[ T '[ 0 ” 1 I‘ 0 ]‘ 1 ]|ENTER |in buffer store .

- Command; take over block
into main memory.

Command: N 00O0C obéned in the buffer
store: screen displays N 0000,

STORE
NEXT

- Proposal of next block
number N 0010 new.

BLGCK N 0010

\ ENTER1

Sy
0o J(ewren]
| EnTER |

S

/_
ENTERl
f——‘wr"—”*“i]
Y 0 4 ENTER
L N
STORE
MNEXT
Summary:

The computer proposes the block numbers

in increments of ten.

However, you can also number the blocks
arbitrarily. See "Arbitrary block numeration®.
The block numbers are confirmed with

ENTER. With STORE NEXT the biock is

concluded and taken over into the main

memory. At the same time the next block
number is proposed.

EDIT6
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5.3 Arbitrary Block Numeration

With STORE NEXT the next block number is
proposed in increments of ten. You can
confirm this block number {(ENTER) or enter
a different one.

Possibjlities:

‘1. Confirmation of the proposed
biock number

e.g. N 0020 new
Screen disp1ays-“N 0020 new".

ENTER N 0020 15 confirmed.

2. Selection of a different number

Example: N 0011 is to be entered.

The screen displays "N 0620 new".

(&) (1) (ewren)

The screen displays "N 0011 new".

ENTER | cConfirmation of N 0011

The screen displays "N 0011".

EDIT7
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6. Entry of the [ool Data

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

EDIT: TOOL DATA D1STANCES % Screen displays Tisting.
X z R L
ae: 8. 008 ! @.¢oe !0 [ 3 ) [ENTERJ
81: e.009 1 4.ae8 le
#2: e, vpo ! 8.600 !0 Tool. data memory 03 is selected;
2 8. 0ea ] a.d0e o -¢ursor stand on Z.
g4t 0.080 ! @.900 @ ' :
- @s: @, eea ! 3.808 10 () )
BE: e. 846 ! 2.408 i@ or
ez : e.e00 ! 1 @.de8 i@
68: ©. 606 ; 0. 00a v Delete old value of Z (also 0)
8g: ¢. pap . : @a. 0008 !0
A —| )l JGNTERJ
—Imﬂsﬂszaz PARALLEL |
PORI. PORT PORT

Z-vatue is stored.
Cursor jumps te R.

| ()
cw) or

[5 [o ]EENTERJ R 5 is stored

RES. or EDIT

Leave tool data memory.

Note:

You key to the respective address with
ENTER.

The X and L-addresses are not activated
with the ECMOTRONIC TM 0Z.

Direct transfer of the tool length
data: see operating instructions of the
respective machine,
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/. Entry - Changing the PSO Ddtg
Data for Zero Offsets

PSO = Position Shift Offset

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

- Each register is called by a G-command.

Example:

The foliowing offset values are to be
entered into the P30 register 2:

X = 30.2
Y = 20.5
(PSO) o .
Screen displays Tistin
EDIT POSITIDM SHIFT UI?LSTCES - p g

x‘ v 2 . [zj[fwm{)

-oeo 259. 900 Register 2 is selected,
-aea 1e9. cae cursor stands on X.
. 208 5Z. 0009

. 8080 8. 040 - -
11 65, 090 -
cw) or

Delete old value (also
vaiue 0).

X2=168. 048 : : [:3 ] [-0 ] [-a ] [hi_] [;;;;;;gj

CASSETTE| R5232 FQRQLLEL.
I PORT. PORT PORT |

N o acra @ -

& @ 2 w O

Yalue stored, cursor on Y.

) )
cw) o (cE

Delete old value.

(2] (0](- )((5 ) (enmes]

Yalue stored, cursar on Z.

or EDIT

{eave PSO memory.

Note:"

You can jump addresses with ENTER.

EDITY
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7.1 Incremental changing of the PSO and TO data

If you have selected the respective

offset (PSO or T0) and the offset or
too]l number, you can change the X, Y
and 7 values with the J0G keys.

The iltustration shows with which keys
the values can be changed.

MANUAL-JOG

+0,1 (0,01"}

*

[ﬁ} r a — = +0,01 {(0,001")

 — o —
-0,001 (0,0001") =—— <::| E> —= +0,001 (0,0001")
e/ .
~0,01 (0,001") =—| [ [ @}
-0,1 (0,01")

EDIT 10
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z

=

8. Operation Routines/Selection Rautines

TS
110/G00/X20,/Y30.

8.1 Key forwards in blocks

STORE
NEXT

8.2 Kev backwards in blocks

8.3 Jump forwards in block

ENTER

8.4 Jump back to block start

Cour) e

8.5 Select biock number
e.g. block N 230 is selected.

2] (o) (ere)

The selected biock is displayed.

8.6 Select word
e.g. X. word

" Requirements: Block must be selected

) (o

X-word is dispiayed
Contents can be changed. 01d
word can be deleted.

Nota:

If there are two identical

addresses in one block, the

first word is selected. You

must repeat the routine to

select the second word.

Exampie: N 120/GO1/x.../Y.../G71
\J\\__________/J

G ENTER G ENTER
EDIT 11
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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

C.E.

Clear Entry:

1} Numbers can be deleted but not addresses,
Each digit must be deleted.

2} Deletion of alarm messages

sl

Clear Word:
Word contents and address are deleted in the
buffer store.

)
jmal
—

Clear Block:
Detetes block in the main memory (EDIT) or
in the buffer store (EXC.).

L)

lear Program: (Delete program)

Store changed contents

ENTER | °
in buffer store. -

=
Q
=
m

5 STORE, NEXT

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

STORE means storing in the main
memory,

NEXT means jumping further.

=
m
=
=

EDIT 12
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9,2 Procedures for Deleting and Correcting Biock Contents

General:

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

Possibilities

Overwriting contents;

Example:
X 23. instead qf X 32.

Select or ..,
EEEE} ceee ENTER key block. -

Block no.

52z ) (e Jewren]

Word in buffer store

STORE X23. is in main
NEXT " (program) memory.

Deletion and entry of new contents:

Exampie:
G0l is to be programmed instead of GOG.

@ ceecs Select or
A Ve d key block.

Block no.

Select or -
EEEB ENTER key block.
. . Delete word
or
or word

contents.

Enter word contents: even if the word
has been deleted with C.W in the buffer
store, the address remains active,

G can, but need not, be entered.

Word in
ENTER buffer store.

Word in

STORE .
main memory.

MEXT
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9,3 Addition of g Word

[N]0020/G00/X 20./Z 2.
N 0020/M 04/GO0/X 20./Z 2.

You can add new words to a block.

Example:

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

()0 )

N 20 is selected.

(o) () )

STORE . .
Block is steored with
NEXT M 04 )
Note:

1. New words are always inserted after
the word on which the cursor is 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 i
a block. .

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

EDIT 14



"EMCOTRONICTM 02 -~ - .- " Ppossibilities /EDIT; ]

9.4 Addition of g G- or M-Function
of the Same Group in d Block

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

IN|50/G00/X 20./Z 2. E% ( > J [ 0 ] GNTER}

Select block, cursor stands on N.

Sone

Praogram GO1.

STORE

N 50/G01/GO0/X 20./Z 2. wexi|  Block is stored.”

Attention!

GG0 stands after GOl and is therefore
still active.

Note:

Even if GOl stands after GOO {cursor is
on GO0 address or a subsequent one dur-
ing entry of GO1), this programming is

tooc confusing.

Therefore: Delete old G-word.

Note that the feed value (F)
programmed last also applies to
this G0O1 block!
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9.5 Insertion of d Block

Example;
The block N 101 is to be inserted
between block N 100 and N 110.

(1)) (1w

N 0101 new appears on the
screen.

ENTER | Block is opened in buffer
store.

Enter block
contents

store) N 101 is inserted between
next| N 100 in the main memory
and N 110,

9,6 Renumbering of Blocks

Example:

N 100 is to changed to N 99.

Snone

Select cor key in block:

C Y DY)
lce)CE)(CE) (CE

Keep pressing C.E. until
all the digits of N are
deteted.

S 0000

Enter block number with
leading zeros.

9.7 Deletion of g BIOCK

Example:

Block N 110 is to be deleted.

N [1 ][ 1 J[ OJ‘ ENTER’ Select block.
A

C.BL)

Delete block.
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9,8 Renymbering of Programs
Example:

ProgramO 20 is to be renumbered to
program O 08.

o .
‘ 2 H 0 I' ENTER i Select program.
M’

S0 | G YA
(C.E LCEJLCEJLCEJ

Keep pressing C.E. until all
the digits are delected.

o) le] (o] (e ) (enmen)

Enter new program number
Leading zeros must be entered.

10, Deletion of a Program

Example:

Program O 25 is to be deleted,

%C% [ 2 ] [ SJ [ENTER] Program selection.

( X Program is deleted.
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Summary EDIT / Interface

CASSETTE
PORT

Cassette mode
(interface 0)

11. Submodes
EDIT _— INTERFAC

SUmMmar gssinilities

EDIT

e T —

RS 232 PARALLEL |
PORT PORT
RS 232 mode Parallel interface

{interface 1)

General

Interface mode

mode (this function
is activated in a
subsequent software

version).

Part of the control memory has been established as a

main memory (RAM) for the interface mode. As a result
programs can be lcaded or read out more quickly in the
cassette mode.

Loading of all programs stored on cassettie:

If a cassette is inserted, all the programs stored on
it are transferred into this main memocry (RAM)

("MOUNTING"}.

If one of these programs is called up, it

can be loaded more quickly into the memory of the

control.

Reading out of stored programs onto casseite:

If programs are read out, these programs are first
transferred into the main memory (RAM). These programs
are not stored on cassette until the INTERFACE submode

has been abandoned.

Note on Toading - reading out:

During the loading and read-out of the programs already
loaded in the main memory (RAM) onto cassette the

machine can be switched over to another mode or another
operation sequence performed.
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"EMCOTRONICTM 02 =&

11,2 Cgssette mode CASSETTE PORT

Data can be stored onto cassette
or read out from cassette.

11.2.1 Selection, possibilities

CASSETTE
PORT

. INTERFACE & DISTANCES
EDIT: THM]

INTERFACE 8 SELECTED

“l LNPUT | QUTPUT | [KEE? IOEEEUT | |

By activating the CASSETTE PORT softkey
the machine is switched into cassette
mode (interface 0}.

Softkey functions:

INPUT

QuUTPUT

INPUT
ALL

QuUTPUT
ALL

INPUT softkey:

By activating this softkey function
data can be loaded in the CASSETTE PORT
submode.

QUTPUT softkey:

By activating this softkey functien
data can be read out in the CASSETTE
POCRT submode.

INPUT ALL sofikey:

By activating this softkey function all
the programs stored on cassette can be
Toaded in the CASSETTE PORT submode.

QUTPUT ALL:
By activating this softkey function all
the programs in the control memory cah

be read out onto cassette in the
CASSETTE PORY submode,
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Notes on the operation of the cassette:

- Only digital cassettes can be used.

- Protect the cassette against
contamination.

- If the cassette comes near magnetic
fietds, stored programs may be
destroyed.

- Every new cassette must first be
formatted (side A and side 8).

Formatting the cassette (deletion)

- Insert cassette

CASSETTE Select cassette
PORT mode

C.PR

The cassette is formatted. The pro-
cedure is terminated when the cassette
comes to a standstill.
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11.2.2 Loading progran ffom the machine memory onto cassette.
{SAVING)

Example: Program O 0025

CASSETTE Select cassette
PORT | mMode

(5 (o)

Program setection.
(This is omitted if the program has
already been selected beforehand.)

OUTPUT Command to store
the program.

~ The message “SAVING INTO RAMDISK" now
appears in the input Tine of the
screen. This message is replaced by
the message " Q0025 COMPLETE" after
a certain time (depends on the
program length).

- The program is now in the main memory
(RAM) but not yet on the cassette. In
order to atitract your attention to
this condition, the message “TAPE NOT
UPDATED" appears at the top left-hand
edge of the screen.

- By changing the mode or pressing the
RESET key the programs in the RAM are
stored on the cassette, This
condition of the control is indicated
by the message "TAPE SAVING" at the
top ieft-hand edge of the screen.

Note
If a program O 0025 exists in the RAM,
"ALREADY EXISTS® appears on the screen.

Remedy:

If the message "ALREADY EXISTS" is
deleted with C.Pr., the program . O 0025
in the RAM 1is overwrittien.
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11.2.3 Loading program from cassette into machine memory
(LOADING)

Example: Program O 0026

CASSETTE
PORT

3(2) () (enren)

Call up program number on cassette.

Cassette mode

INPUT Command to load.

- The message "LOADING FROM RAMDISK"
now appears in the input line of the
screen. This message is replaced by
the message " O 0026 COMPLETE" after
a certain time (depends on the
program length).

- The program is now in the machine
memory (RAM).

Note

If a program QO 0026 exists in the
machine memory, "“ALREADY EXISTS"
appears on the screen.

Remedy:

If the message "ALREADY EXISTS" is
deleted with C.Pr., the program O 00Z26
in the machine memory is overwritten.
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11.2.4 Programs on the cassette

CASSETTE
PORT

L Program numbers
ENTER | are shown.

Res. [ Abort/Terminate

Cassette mode

11.2.5 Overwriting of a program in the RAM

Programs with the same number which are
stored on the cassette are automa-
tically overwritten during reading-out.
However, if there is a program with the
same humber in the RAM, it must first

be deleted.

CASSETTE Cassette mode
PORT _ _

Eﬂ! 2 || 1| |enTer)
OUTPUT

If a program O 0021 exists in the RAM,
“ALREADY EXISTS" appears on the screen,

The program in the RAM
) is deleted.

The “new O 0021 program" can be stored.
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11.2.6 Deletion of the total contents of the cassette

CASSETTE Cassette mode
PORT

C.PR]

Command to delete the total contents of
the cassette. Reformatting takes place
at the same time as deletion,
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11.2.7 Reading out of stored programs from the machine
memory onto cassette

CAF%EPE Select cassette mode

OUIPITI  Command to store all programs

(1) @ After activation of OUTPUT ALL the control asks,whether cassette should be
formatted or not. Press JY) for YES or N for NO. This input is valid for ail
following cassettes.

« Themessage SAVING INTO RAMDISK now appears in the input line of the
screen. This message is replaced by the message "COMPLETE" after a certain
time (depends on program length).

+ The programs are now in the main memory (RAM) but not yet ion the tape.
in order to attract your attention to this condition, the message “TAPE NOT
UPDATED" appears at the top left-hand edge of the screen.

« By changing the mode or pressing the RESET key the programs in the main
memory are transfered onto the cassette. This condition of the control is
indicated by the message “TAPE SAVING” at the top left-hand edge of the
screen.

¢ Ifthe first cassette is filled up the message (INSERT NEXT TAPE)} appears:-.
On the new inserted cassette the control starts saving with that program:
which exceeded space on the preceding cassette.

After saving all programs the control automatically reports in EDIT mode.

Mote

o [f possible, format the cassette(s) with QUTPUT ALL (formatted cassettes also} to avoid
tape errors.

» Existing programs on cassette will not be deleted (if no formatting selected).

s RESET cancels QUTPUT ALL, all other keys are not active.

» If programs with the same number exist on cassette,"ALREADY EXISTS” appears on the
screen.

Possibility 1:
if Op3 bit t = high is set in the user monitor, the programs on the cassette with the same .

program numbers are overwritten.

Possibility 2;
Og3 bit1 = fow
Every “ALREADY EXISTS” message has to be deleted with C.Pr. 1o overwrite the program.
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11.7.8 Loading all programs stored on cassette
into the machine memory

CASSETTE Cassette mode
PORT
INPUT Command to load.
ALL

- The message “LOADING FROM RAMDISK"
now appears in the input line of the
screen. This message is replaced by
the message "“COMPLETE" after a
certain time (depends on the program
lengths).

- The programs are now in the machine
memory .

Note

[f programs with the same number exist
in the machine memory, "ALREADY EXISTS®
appears on the screen.

Possibility 1:

If Og3 bit 1 = high is set in the user
monitor (MONITOR)}, the programs in the
machine memory with the same program
number are overwritten.

Possibility 2:

0g3 bit 1 = Tow

Every "ALREADY EXISTS" message has to
be deleted with C.Pr.
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11.2.9 The PSO and T0 data

From software version DC 2.0l onwards the PSO and TQ
data can be loaded and read out via cassette and the
interface RS 232. PSO and TO data are alsc called
offset arrays in the following explanations (offset
array = group of offsets, position registers).

Note:

1. Loading and read-out procedures as well as listings
of the offset arrays are in principle the same as
the leading and read-out procedures for the pro-
grams. In the case of programs the address 0 is
selected, with offset arrays TO.

2. Numeration of the offset arrays
You can give the offset arrays (TO + PSO data)
numbers from 0 to 99.
It is advisable to give the offset arrays the same
numbers as the corresponding programs.

3. PS50 data
A11 5 PSQ data are always loaded and read out
together.

4. 10 data .

With the parameter Og> you can establish the number

of too]l data which are to be stored in the operator
monitor.

e.g. 20 tools are to be stored.

Entry: Og2 = 20

With Ogz = 99 all 99 tools are stored. This means in

most cases unnecessary assignment of storage space

on cassette or an external data carrier in the RS 232 mode.

5. Displays

From machine memory onto cassette:
During the storing procedure "T2b SAVING INTO

RAMDISK™.
On completion of the storage procedure “T25

complete",

Loading from cassette into machine

During the loading procedure "T2b LOADING FROM
RAMDISK".

On completion of the loading and storing procedure
"T25 complete”.

After the start of the loading process "T25 exists"
first appears. In order to aveid unintentional
gverwriting of the offset data in the memory, C.Pr.
must be pressed as an acknowledgment and only then
is the loading process continued.
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11.2.9.1 Loading offset arrays from machine memory onto cassette:

e.g. T0 25

CASSETTE
PORT Cassette mode

Number offset array

OUTPUT

Memory command

RES. Abort/Terminate

If TO 25 already exists on the cassette
{screen indicates this), it can be
deleted on the cassette with C.Pr. The
offset array TO 25 is transferred from
the machine memory onto the cassette
after C.Pr.

11.2.9.2 Loading offset arrays from cassette intoc machine memory:

e.g. TO 25

CASSETTE
PORT

9)(2)(3) o)

Selection offset array

Cassette mode

INPUT Load

RES. Abort/Terminate

Note:

The screen displays "EXISTSY.

This "EXISTS" is an indication that the
existing offset arrays are overwritten.
If C.Pr. is pressed, the offset arrays
in the machine memory are deleted.

The Toading procedure is started with
the INPUT softkey..
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11.2.9.3 Display of the stored offset arrays on cassette

No program may be selected.

CASSETTE
PORT

H H [ENTER] Call-up

RES. Abort/Terminate

Cassette mode

Screen displays the number of offset
arrays on the cassette.
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11.3 RS 232 mode - RS 232 PORT.

The loading and read-out procedures are the same as in
the cassette mode. By activating the softkey RS 232 PORT
the RS 232 interface mode {interface 1) is selected.

You will find a detailed functional description of the RS
232 interface in the programming instructions MZ.

Notes on the RS 232 interface

1. Interface configuration (Og1)

From software version DC 2.01
onwards the interface can be con-
figured as desired {user monitor}.

2. Providing punched tape with a Teader
and trailer (Ogg bit 1)

If the parameter Ogp bit 1 is set
high, a leader and trailer are
created by the output of 50 ASCII
"NULL characters"” in each case.

3. As in cassette mode, the number of
tools to be read out can also be
established with the parameter Opo

in the RS 232 wmode.
4. During the loading process the

offset numbers of the data being
toaded are dispiayed on the screen.
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11.3.1 Selection, possibilities

RS 232
PORT
ED[;fi INTERFOCE 1 DISTANCES
INTERFACE 1 SELECTED
A S |

By activating the softkey RS 232 PORT
the machine is switched to the RS 232
interface mode (interface 1).

Softkey functions:

INPUT

OUTPUT

INPUT softkey:

By activating this softkey function
data can be loaded in the RS 232 PORT.
submode.

QUTPUT softkey:

By activating this softkey function
data can be read out in the RS 232 PORT
submode.
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11.3.7. Read-out procedures

= Program transfer from machine memory
to matrix printer, punched tape or
other data carrieres.

The following may have to be esta-
blished beforehand in the user monitor:
- Baud rate .
(parameter Dpg)
- Configure interface, if necessary
(parameter Opq).
- Establish whether punched tape has a
leader or trailer (parameter Ogp bit 1).
- Establish the number of tools which
are to be read out (parameter Ogso).

Example:
Program 025 or offset array 1025 is to

be read out.

RS 232
PORT

—oﬂ[ 2 J[ 5 ][ENTER] Program
. / selection
or
set array

OUTPUT

RS 232 mode

Read-out command

RES. Abortion/Termination
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11.3.3 Loading procedures - direct entry via keyboard

With the parameter Qg bit 0 (display
input data flag) you can determine the
type of loading procedure {operator
monitor).

1) Qgo_bit 0 low:

During loading no dispiay of the
loaded data.

2) Ogo_bit O high:

This mode is used for direct editing
via an external keyboard, e.qg. tele-
type, PC.

" The entries are displayed on the
screen.
During input no check is made as to
whether a program with this number
exists (no message “"exists").
In this way it is also possible to
change a program existing in the
memory and the current offset.

11.3.3.1 Loading procedures

{ Ogg bit 0 Tow)

Example:

Program Q25 or T025 is to be loaded.
RS 232
PORT RS 232 mode

0
H [ 2 J[ 5 J [ENTERJ Program selection
or
(T Offset array
L Qj [ 2 J [ 3 J [ENTERJ selection

INPUT Loading command

RES. | Abort/Terminate

Note:

The program with the number 025 or T025

is expected. If a program other than

25 or T025 comes first, the process is
terminated and atarm 850 given.

This means that the program selected . =
must be at the start of the data

carrier.
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Reguiations:

1. If M30 is last in the last block of the program, the
loading procedure is ended.

2. If M30 is not last in the biock or does not exist at all,
the foilowing programs are also Toaded until the
condition under point 1 is fulfilled or after an offset
array has been loaded.

Practical application: Example
You can store the subroutines first and then the main
program and the offset array. All data belonging to the

program are loaded.

3. After an offset array has been loaded, an abortion takes
place automatically.

Application:
You store the main program first (M30 not last), then the

pertinent offset array.
When the main program is se1ected the offset array is

also loaded.

4, An alarm results in abortion (with ()00 bit 0 Tow).

5. Abort with RESET.

Loading of all syntactically correct
programs on the data carrier

No specific program number is selected.

RS 232 RS 237
PORT

3 QO flashes

INPUT

Loading command

RES. Abort/Terminate

A1l programs on the data carrier are

Toaded.
However, the same abortion conditions =~

apply as above.

Application:
The desired program is not first on the
data carrier, You therefore alsc Toad

the preceding programs.
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11.3.3.2 Direct entry of a program or offset arrays via
external keyboard

Display input data flag is set high.
(000 bit 0 = high)

Note:

- All entries or locading procedures are displayed on the
screen,

- No check is made as to whether programs of the same
humber already exist in the memory.
You therefore have the possibility of changing existing

programs in the machine memory with an external keyboard.

Loading:
Same as with display input data flag ()UO hit 0 = low.

11.3.3.2.1 Program entry

Entry via external keyboard

Entry is always made in the same way as on the control
panel of the control.

The editor keys of the control not available are replaced
by the following ASCII keys:

Control panel keys ASCII keys

PREV. ctrl P

F) | STORE NEXT StrIN oder If
ENTER ___,crctrlE
Cl. BI. ctrl B
Cl. Pr. ctri O
Cl.w. ctrl W
C.E. Del
Shift ENTER Back space
RES ESC oder ctrl E
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Syntax during program entry

% (oder Q) ZiZi 1__lcrlf
N zizizizi bt L t@Gzizi L4 ... crif

B ZiZiZiZi oo M30 L crif

The interface mode can be abandoned with the key ESC
{or ctrl).

11.3.3.2.2 Entry of the offset arrays

Entry into the offset array mode:

No message “EXISTS" is given.
A A VA N

Offset array number

a) Entry into TG register

TZiZil |

Toal number

The cursor jumps to the number selected.

Entry:

Setect X,Y,Z,R.

With this selection the numerical value is deleted.
Enter numerical value, store { , or cr}.

You can also key to the corresponding address with
ENTER and delete the numerical value with ctrl W.

Select new tool:
T ZiZi

Entry into PSO register
G Zi71

Register number

Note:

When the Z-value of the last register (5} has been
stored, the interface mode is automatically
abandoned.
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i.

Abandoning the offset array mode

ESC or ctri

You leave the interface mode with these keys.

Intentional triggering of an alram

If you enter an incorrect index (e.g. G7 or T 350),
you cause an alarm. In this way you leave the offset
array mode. However, you remain in the interface
mode and can, for example, select a workpiece

program.
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11.4 Paraliel interface
(Centronics interface)

Basic conditions
« Software 6.0
» Graphicsimulation has to be instalied

» Centronics interface has to be installed
This retrofit package with
Ref. no. 276 180 (for ET 120, ET 220, VMC 160) or
Ref. no. 276 120 (for ET 242, VMC 200, MC 90)
consists of a Centronics plug with connection cable to the graphic controller.

Controf for ET 120, 220, VMC 100 For the machines ET 242, vaC 200, MC 90,
the Centronics plug is mounted laterally on the
electrical cabinet and is provided with a

§ = & "Centronics” sticker.
= T\
B0 Falrs THoZ J
E J@ AN
] RS232

I e penaces
208 EE 588 =
B B 6@ 888 &

fla—— Centronics

The installation is possible only ex works or by an EMCQ service engineer.

Options with the Centronics interface

In MAN., EXC., AUTOM. modes 3. Print tool data and offset register:
Print the screen content PARALLEL
by pressing softkey ,HARDCOPY" (second line) [ ]} PORT

Only the number of tools in the user
monitor in parameter 002 is printed. (Basic

In EDIT mode setting: 002 = 09)
After the tool data the offset register is
1. Print NC-program: printed automaticaily.
PARALLEL

(9 .. (emer )[4
2. Print machine data: L 4. Print offset register:.” "~ -7

3 (.Y o) C\[pAraweL] (PsO) [PARALLEL] ~ =

s U ) PORT (]| PoaT

in the operator monitor with parameter
000, Bit 2 you can preselect whether at the
end of the line the command CRLF (= car-
riage return and new line) or CR (= only
carriage return) is activated (depending on
printer).
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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 from casgette!

- EDIT mode

- Insert cassette.

CASSETTE
PORT

Control in cassette
mode.

(D

(M J(s

)

INPUT

The data are loaded. On
completion of the loading
procedure the control
reports in the MAN mode.

12.2. Loading machine data from punched

tape via RS 232

- EDIT mode

- Insert punched tape.

RS 232
PORT

INPUT

Control in RS 232 mode.

Loading procedure is star-
ted. This process must be
performed three times.
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13. Entry into user_monitor/
| data_ changing |

MON - user monitor

You will find a detailed description of
the parameters of the user monitor in
the programming instructions T™M 02,

Precondition:
No workpiece program may be act1ve

Screen displays
M n || ENTER | MONITOR.

Example: Select D00
EEE} ENTER Select desired .
parameter address
: Key to the desired parameter
ENTER | umber with ENTER.
() (Y
or Delete old value.

- Enter value and store with ENTER.

RES. Abandon the user monitor.

Note:
The user monitor can also be abandoned
by switching over to another mode.
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INDEX

AUTOMATIC mode

1. Summary, possibilities

2. Displays on the screen
2.1 Display after program call-up
2.2 Display during program run

3. The softkeys and their meaning in the
AUTOMATIC MODE

4. Notes
4.1 Types of runs (summary)

5. Program call-up and
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7.2.4 Combination
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9. Reset workpiece time
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Summary /AUTOMATIC

AUTOMATIC mode

AUTCMATIC:

D1STANCES

tMM1]

WORK PIECE COUNTER: 1245

HP-CDUNTER PRESET : 184aead

P1ECE TIME
BE@:68:00. 0

X 42.97%e u a. 400
Y 7e.Q60Q Y é. Ba4a
F4 201,145 H g. go4d

F @

] a

T edee

s | [T L R
GRaPHIC STatus 1SPLAY - | DRYRUN SIMGLE
Ot MODE

1. Summary, possibilities

o Starting a stored program from any
block desired.

0 Letting a stored program run in single
biock mode.

o Letting a stored program vun in dry
run mode (test run).

o Letting a stored program run in test
run mode without axis movement.

Overrides:
FEED OVERRIDE
SPINDLE OVERRIDE

Submodes:

SINGLE: single block mode

DRYRUN: test run without axis movement
SKIP: skip block mode

Other applications:
- Test run without axis movement (M30)

2. Displays on the screen

2.1 Display after program call

- Selected program number

- Workpiece counter

- X, ¥, Z, U, V, Wvalues

- Feed rate F

- Speed S

- Tool number and correction number (T.. ..)
- Actual block

- Workpiece time

- Symbal menu

2.2 Display during program run

- Current actual coordinate values

- Remaining travel paths

- Feed rate F

- Actual speed S

- Tool number and correction number (T .. ..)
- Actual block

- Workpiece time

- Symbol menu

AUTOM 1
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Softkeys / AUTOMATIC

3, The sgftkeys and their meaning in the

AUTOMATIC mode

GRAPHIC
ON

GRAPHIC ON softkey:

STATUS

The softkey function GRAPHIC ON is
activated in a subsequent software
version.

STATUS softkey:

DISPLAY-
MODE

DRYRUN

SINGLE

This softkey function switches the
machine into the STATUS submode (dis-
play of the active functions).

You will find a detailed description of
this softkey and its function under
"The submodes of the AUTOMATIC mode".

DISPLAY MODE sofikey:

2 letter sizes.of the path display
{X,Y,Z,U,V W) can be selected with the
DISPLAY MODE softkey.

DRYRUN softkey:

Activating this softkey function
switches the machine into the DRYRUN
submode (dry run with axis movement).
You will find a detailed description of
this softkey and its function under
"The submodes of the AUTOMATIC mode®.

SINGLE softkey:

With this softkey function the SINGLE
submode (single block mode) is selected.
You will find a detailed description of
this softkey and its function under

“The submodes of the AUTOMATIC mode".

AUTOM 2
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SKIP SKIP softkey:

. The SKIP (skip btock) submode is. g .
selected with this softkey function.
You will find a detailed description of
this softkey and its function under
"The submodes of the AUTOMATIC mode".

AUTOM 3
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EMCOTRONIC TM 02

General:

Programs can be started from the first block

4, Notes:

as well as from any arbitrary block,

Types of runs:

You can select the type of run depending on
your reguirements.

4.1 Types of Runs {Summary}

E.\UTOMA-HC] Pure Automatic mode

SINGLE Single block mode
SKIP Skip block.
DRYRUN Dry run (test run) with
axis movement
Combinations

SINGLE SKIP

SINGLE DRYRUN
SKIP DRYRUN

SINGLE SKIP DRYRUN

Test Run without Axis Movement

AUTOM 4
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5. Program call and program run

Preconditions:
* Reference peint must be approached.
* A program must be stored.

5.1 Starting a program from the beginning:
e.g. program O 50

AUTOMATIC Screen displays MODE AUTOMATIC

(5] (o] (ewrsn)

If 050 is available, screen displays "0O50 found"
(Selection can be dispensed with if already selected
in EDIT).

SINGLE SKIP DRYRUN

Select submode, if desired.

CYCLE

START Program starts if no alarm situations are given.

Program interruptions, program abortions

FEED SINGLE
RES. NOT-AUS

Note:

A program selected in the AUTOMATIC mode and a selected biock
remain selected during switch-over into the EDIT 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
(TD, 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 bicck numbers are also selected when
switching to AUTOMATIC.

AUTOM 5
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5.2 Start from any 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 previocus 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 spindie 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 cut 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 program

e.g. Program O50 is to be started in block N 100

~
AUTOMATIC

( Dispensed with if program has been
:‘ojl 5 ’l 0 H ENTER’ selected in EDIT,
ﬁ[1j[o}[0) 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 GOG to starting point of the selected block
{= end point of the previous block}

Note:

* You can of course key to the appropriate biock

number with the keys or STORE| |
L NEXT

* When Starting in the middle of the program you can
also determine the type of run with SINGLE, SKIP,
DRYRUN.

AUTOM 6
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However, (Ohserve the Following Points
when Starting from gny Block .

1. Is the abort block active?

Example:

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

- You correct the block N 160 and have to
store the block contents with STORE NEXT.

- With STORE NEXT the next block 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.

- After the correction you again select N 100 -

and start the program,
Check the risk of possible coliisions.
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6. Run Control

Program Interruptions

Program Abortions -

6.1 Run Control:

ALARM

FEED
HOLD

SINGLE

RES.

NOT - AUS

Change in the feed rate from
0 to 120 %.

Change in the spindle speed
from 50 to 120 %.

6.2 Program Ihterruption:

6.3 Program Abortions:

AUTOM 8
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FEED
HOLD

6.2 Program Interruptions

6.2.1 Automatic Interruptions by Alarms : -

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

Consequences:

- Program stops and screen displays type of alarm.
- Spindle stops.

- Coolant off.

Measures:
Remedy situation causing altarm.

Start:
Start program from beginning or from abort block.

6.2.2 Program Interruptions by FEED HOLD

Possibilities with FEED HOLD

- Switch off main spindie

- If corrections are carried out, RESET must be pressed.
Only then is it possibie to switch over into EDIT.

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

Consequences:

- Program is stationary.

~ Slides stop at once (apart from with thread).

- In the case of thread-cutting the pass in progress
is cut to the end and then the feed drives stop.

- Coolant is switched off.

Start:

FEED
HOLD ) press

The symbol goes out; program continues.
Caution:

Is the main spindle running?

Cooiant is automatically switched on if M 08 is
programmed beforehand.

AUTOM S
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6.2.3 Program Interruption with Softkey

SINGLE

SINGLE

SINGLE key is pressed during the program run.

Consequences:
- The active block is ended, cycles and thread are
completed and then the slides staop;

- The main spindie and coolant are not switched off,
all active functions are retained.

- Control is at next block.

Possibilities:

- Switch off main spindie

- Switch off cooclant

- Switch over to EDIT mode {atheyr mede} --> corrections.

Start:
As usual from start or abortion block.

6.3 Program Abortions

RES. 6.3.1 RESET - Program Abortion

Consequences:

- Slides stop (also with G33)

- Main spindle off

- Coolant off

- Program jump to N 0C

- Cancellatio of G41/G42 _

- Cancellation of the active tool data/PSO - data
- Program number is retained.

Possibilities:
Switch over to any mode.

Start: as usual

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 siides stop immediately.

- The program can also be aborted with RESET

in cases of program interruptions {FEED HOLD,
SINGLE}.
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ROT AUS

MAIN BWITCH

H

1

6

.3.2 EMERGENCY-OFF

C

onsequences:

- As RESET

I

n addition:

Program is no longer called or
displayed.

Reference point may, under certain
circumstances, be lost.

Possibilities:

Release 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
program correctly, replace broken tool
etc. ).

Start:
As usual.

6.3.3 Switch Off Key-Oerated Switch

Caution:

When the machine is running, in parti-
cular the main drive, damage can be
caused by switching off the key-operated
switch (fuses defective etc.).

Therefore, only switch the key-operated

switch off when the machine is at a
standstill.

Consequences;

Machine must be restarted.
Approach reference point etc.
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Submodes / AUTOMATIC

/. AUTOMATIC - Various Runs

AUTOMATIC

7.1 Pure AUTOMATIC mode

The program runs to the programmed halt
or M30.

Slide movements and speed as programmed.

Override possibilities:

FEED OVERRIDE, SPEED OVERRIDE

Intervuptions:
SINGLE ‘FEED ’
HOLD

Abortion:

RES. NOT - AUS

Note:

DRYRUN SKIP

cannot be activated during the run.

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

7.2 The submodes in the AUTOMATIC mode

AUTOMATIC

SINGLE

7.2.1 Single Block Mode

Sequence:
- After every block the program is

interrupted. The next block is
processed with CYCLE START.

- STide movement and speed as
programmed.

Application:

Test run with woﬁkpiece.

Error detection:
A1l errors are detected,
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7.2.2 8kipping of blocks

Skip means Jjump over

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

N 100 / M GO

Designation of a skip block.

Otherwise as AUTOMATIC mode.

7.2.3 Program test with axis movement

DRURUN means dry operation

AUTOMATIC
Sequence:
~ Slides traverse at a constant speed which
is established in the operating data.
- Main spindle is stationary
DRYRUN {but can be switched) on by hand).
- No coolant

- Dtherwise as AUTOMATIC mode.

Purpose:
- Detection of syntax and programming

errors.
- Detection of possible collisions with
chuck.

The foilowing are not detected: _

- Feed rates which are wrong or not programmed

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

Note; _ o
No workpiece machining as the feed rates do

not correspond to the technological require-

ments. This means that no weorkpiece should be
clamped. Moreover, the spindle is stationary

if it is not switched off by hand.

7.2.4 Combinations

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

Example

AUTOMATIC

SINGLE | | SKIP | | DRYR.
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Submodes/ AUTOMATIC

7.2.5 STATUS submode

raummnnc: STATUS

O15TANCES

By switching intc the STATUS submode
you can see which functions are active.

Display in the STATUS submode:

[RLTLD!
GRGUP ¢ G © M i GROUP § G ¢ M !
ae HCE-I es i4e 3
et 139 ea 17 |
62 194 | 14 tag
g3 163 leg ! 11 98 @
a4 12
a5 inE 12
eG 14
e7 471 i 15
ACTUAL F @ - OVER F . 0%
ACTUAL & a DVER § 108X
AcCTUAL, T ceaa
ETCIERED 1 SPLAY - [ DRYRUN [ STNGLE b

G-functions

M-functions

Programmed F-value

Programmed S-value

Actuatl T-value

Percentage of the FEED OVERRIDE
Percentage of the SPINDLE OVERRIDE

w

* ¥ * * ¥
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8. Test Run without Axis Movement

AUTOMATIC | N..../M30 |[CYCLESTART

As already mentioned at the start, you can ..
start from any block of the program with the
EMCOTRONIC ML.

The control simulates internally the program
run yp 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 internai 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.

The_following happens in block N 150:

1. Tool T 03 03 is activated and maves
at rapid traversing speed to X 6G./
7-2. {Initial position for block N
160 = end position of block N 150).

2. Spindle is switched on counter-
clockwise (block N 130) with S 2400.

3. F 40 is activated (block N 130).
4. Coolant is switched on {bhlock N1O).

Then block N 160 and the following
blocks are processed.
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Possibilities f AUTOMATIC

As g Result of This Control Behaviour

You Can Perform g Test Run without

Axls Movement

Procedure:
- Select last program block (with 1 30).

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

- CYCLE START
sequence: Error Detection

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

The following are not detected:

- Feed rates which are wrong or not
programmed.

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

- Parameter errors in cycles / circles

- Missing dwell times (technological
errors)

Notes:

1. In the M 30 block no traversing
motion should be programmed as other-
wise it is performed and there is a
danger of collision., If Feed QOverride
is set to zero and a traversing com-
mand is programmed in block M 30, the
pragram will not be completely
simulated.

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

3. Feed Qverride not set to zero
If 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 coltision
risks.
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9. Reset workpiece time

The workpiece time is set to zero by
pressing the CLEAR PROGRAM key (C.PR.)
in the AUTOMATIC mode.

N
o
ks
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