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1.

Preface

EMCOTRONIC TM 02 LITERATURE - TURNING

The following literature is available on the EMCOTRONIC T™ 02 - turning
specification:

* Programming instructions - turning Ref.-No.: .. 4247
* Operating instructions - turning Ref.-No.: .. 4246

LITERATURE FOR MACHINES WITH EMCOTRONIC TM (2 CONTROL

This consists of the above specified pamphlets as well as the
machine-specific operating manuals, spare part lists and circuit diagrams.

STRUCTURE OF THE EMCOTRONIC TM 02 LITERATURE:

The operating and programming manuals are suitable for self-tuition.

The programming manual contains numerous examples, which in addition to
the overall descriptions, clearly and comprehensively specify the control
features. !
All routines are easy t¢ copy from the operating manual.

Note:

All pages marked with "in preparation® in this pamphlet will be expanded
in the next edition.

Yours faithfully
EMCO, Maier & Co., Hallein
TECHNICAL DOCUMENTATION

89/03
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SHIFT Key

The SHIFT Kev

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.

Example:
N-, 0-key

- When the SHIFT key is not activated,
the lower address (N) is setlected.

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

Representation of the active SHIFT key
on the screen

After pressing the SHIFT key, the
screen will show "A".

‘The Following Representati Ru A 0_th
Explanations of the Kevs on the Subsequent Pages

m No arrow

—> lower address

upper address

Arrow points
to upper address —3> SHIFT has been
pressed.

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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The Screen

The screen

The screen is divided into 6 sections.

1) Information on

- Main mode

- Submodes

- Display in mm or inch
Program number
Interface status

2) Alarm displays:

]

&

HEEERAREEEEE e
l I f

o

For complete Tist, see alarm messages.

3) Display and input section

Contents are indicated in the modes.

4) Input fieid:

- Buffer store in EDIT/EXC.
- Active block in AUTOMATIC mode
- Notes

COMPLETE

NEW

LOADING

EXISTS

SAVING

DELETED

5) Symbol menu

- Display of the active
control keys

- SPINDLE QVERRIDE

- Main drive power display

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

1/2



EMCOTRONICTM 02 The Symbol Menu

The symbol menu

The symbol line on the screen shows
the active key symbols or the
conditions of the peripheral devices.
By pressing the related key, the
machine conditions will be changed
and the new status is displayed on
the symbol line,

s ;ﬂxﬁi IEHEJ! [ ] ]l'aL' | =100,

Examples:

Through pressing one of these keys,
the respective machine condition will

cycLeE| | FEED . : be activated. On the symbol line, the
START | | HOLD 1)( 6256 7229 corresponding symbol will light up.

By pressing one of these keys, the
operator can open/close the chuck or
move the tailstock sleeve.

[El ﬂ ﬂ The respective condition will be
! represented on the symbol line.

1/3



EMCOTRONICTM 02 The Softkeys

The_softkeys

)

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.

Example:

Through pressing the softkey STATUS,
STATUS the screen will show the active G and
M functions.

1/4
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Decimgl Points:

~Decimal points have to be entered, otherw1se
+ 171000 mm or 1/10000 inch.

Legding Zeros:
Following Zeros:

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

Exceptions:
Changing the numbers of programs/blocks see EDIT

Plus/Minus Sians:

Plus signs are not entered.

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

Alarms:

You will find a 1ist 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 you cancel the alarm.

Representation of the r
Digit Q (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 siash (@).

1/5
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CHAPTER 2
Summaries

Control panel EMCOTRONIC TM 02 2/1

- Address keyboard 2/2
- Mode keyboard 2/3
- Diagram of softkeys 2/4
- Function keyboard 2/5 - 2/6

Control keyboard 2/7 - 2/11






EMCOTRONICTM 02 Control panel

Control panel EMCOTRONIC TM Q2

(turning)

in preparation
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Address Keyboard

Address Kevboard

l M-address:

N-address: for blcck number ' R-address: MON mode {operator
monitor) address for
m parameter R (re-
ference point
EDIT dimensions).
AUTEOM,
:> O-address: - for program : Designation of a skip
number block.
- free storage e.g. NO10O/GOl.
capacity (EDIT) -
EDIT
EXC.
AUTOM,
G-address: G-function F-address: FEED
. thread lead
EDIT
ECIT EXECUTE
EXC. MAN
PSC: Position shift offset E D-address: 1. Parameter in the case
Entry intoe position : of program cycles.
shift offset register. 2. Parameter for MOW
(operator monitor)
EDIT
EXC.

M-function
EDIT
EXC.
] P-address: Parameter in the case
of cycles
| eoir
i EXC.

[ S-address:

SPEED - spindle speed

X,2 addresses:
Bddresses for absolute
path data.

EDIT
EXC.
MAN,
E L-address:
EDIT
EXC.

. Jump address in the
case of G25/27 (EDIT)

. Parameter address in
MON mode.

. Call address for
stored programs (EDIT)

— ‘

.TO T-address:

TOOL, tool address

EDIT
EXC.
REF.
: EOIT
K I,K addresses: EXC.
Circle centre :
E parameters. TOOL DATA: Entry into tool
data register
o T (EDTT)
EDIT
U,W addresses: MAN
Addresses for
U : w incremental )
path data. Direct take-~over of
EDIT the tool data (MAN).
EXC. 7 .
E:::— —— =============$============L

2/2




EMCOTRONIC TM 02 | Mode Keyboard

Mode Keyboard

-MANUAL mode
Manual operation

EDIT mode

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

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
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Softkeys

_—

Softkeys

Diagram

N

]

GRAPHIC
ON

STATUS

DISPLAY-
MODE

EDIT

_— ]

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

CASSETTE RS 232 PARALLEL
PORT PORT PORT
AUTOMATIC
GRAPHIC STATUS DISPLAY - DRYRUN SINGLE
ON MODE -
SKIP

2/4
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Function Keyboard

Function Keyboard

In the CHNC field ENTER C.BL .
ENTER T - C.E. = Clear Entry - which means
| ’ - store in a memory E delete entry.
- acknowledge
EDIT - control function X
ExC. - call of T/PSO register, EDIT Functlions:
AN . N,O,LNT, tool data Exc. - Delete the last entry (digit)
AUTOM direct take-over.
Examplies:
EHATP.oS L EDLT - Cancellation of alarm
ECIT 1} Words must be acknowledged EXC. messages.
ExC. with ENTER when being input. MAN. -
You enter a word, e.g. GO1. AUTOM.
GOl appears onh the screen but REF.
it is not stored until ENTER
is pressed.
i C.BL. C.Bl. = Clear Block - which
MAN 2} Input of F,5 values must be means delete block
acknowledged with ENTER.
EOLT EOIT
EXC. 1) Jump forwards in the block EXC,
wordwise. Function:
; — Deletion of blecks in the pro-
r 4 PeH1ETl [en EDIT P
E?é “ ENTER gram memory and block buffer
) Jump back to block start. store.
EXC. Deletion of blocks in the
EDIT x block buffer store.
“lcall of a tool or a position
shift offset register.
C.FR. C.W. = Clear Word - which means
delete word.
Word must be selected.
SHI SHIFT haere means switching over EgéT
MAN .
EDIT
EXC.
MAN, C.PR C.Pr. = Clear Program - which
ALUTOM b means delete program.
program number must be
EDLT Furict ions selected, screen must
XC. 5 llf dll-
.EUTOM 1} An upper address is selected. EDIT display oun
Example:
iSHIFTI
R-address is selected.
ECIT 2y [SHIFT] |ENTER
EXC. wWwhen the cursor stands on a
program word, it jumps back
to the block start with SHIFT
ENTER.
MAN 1) Manual mode
SHIFT
Spindle turns counterclockwise

2/5
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Function Keyboard

STORE
NEXT

EDIT
EXC.
AUTOM.

EDIT

Functions:

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

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
over into the main memory.

EDIT
AUTCM.
EXC.

- Turning pages of a called program
{blockwise).

PREV.

EDIT
AUTOM.
EXC.

- PREV = previous.

Function:

Working backwards blockwise in the
program.

2/6



EMCOTRONICTM 02 Control Keyboard

Control Kevhogrd

Speed override:

Ei)] Increase speed

Decrease speed

<]

MAN
EXC.
AUTOMATIC

' w 07 \ Feed override:

20
o \\\\H//, s0 0% - 120% of the active F-value

- . )
8 i? = 100 (exception: thread-cutting!)
2: = o
7 -~

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
must be entered.
N.
1<23H3‘36HE:>|

MAN

2/7
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Control Keyboard

Control Keyboard

Main spindle ON.

Main spindle OFF.

MANUAL mode

Main spindie ON in clockwise direction.

Main spindle ON in counterclockwise
direction.

AUTOMATIC, EXECUTE modes

If, after FEED HOLD, the main spindle
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.

2/8
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Controi Keyboard

By

A

AUX
ON

Control Keyboard

Single piece key

- Single 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

Central lubrication key

The lubrication 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.

AUXTLIARY ON key

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

AUXILIARY 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
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Control Keyboard

Control Keybpard

Chip guard door key

This key function is activated in a
subsequent software version.

Tool changer key

MAN.

JOG

o |

MAN.

JOG

| [

Through pressing the MAN. JOG key and
the tool changer key simultaneously,
the tool changer can be swivelled.

Swivelling the tool changer in
anticlockwise direction:

Swivelling the tool changer in
clockwise direction:

Coolant key

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

"Coolant" in the symbol menu

illuminates;

Coolant on.

"CooTant" in the symbol menu goes off:

foolant off.

2/10



EMCOTRONIC TM 02 Control Keyboard

Control kKevbogard

. Workholding tool kay
[:j% ! Through pressing this key, the
‘ T clamping devices.{chuck/collet) can
be opended or closed.

" Representation on the symbol line

[EL _ Chuck/collet open:

[E#. Chuck/collet closed:

Tailstock keys

By means of these keys the tailstock
sleeve movement can be controlled.

&) |

Representation on the symbol Tine

4 Tailstock sleeve extended:

%

Taiistock sleeve retracted:

2/11






EMCOTRONIC TM 02

CHAPTER 5

Points on the CNC-machines

Machine Zero Point M

Tool Mount Reference Point N
Workpiece Zero Point W
Reference Point R

Tool Data

3.1
3.1
3.2
3.2

3.2






E_MCOTRONIC TM 02 Reference points

Points on the CNC-machines

Machine Zero Point M: {§&

The machine zero point M is situated at
the face side of the main spindle. The
machine zero point is the origin of the
axis system.

axis system:

Right hand rotating coordinates system.

E Tool Mount Reference Point N: {%}
N is on the borehole's axis at the face
side of the tool turret. From this point
— on the tools are measured.

+X If no tools are active and if the machine
zero point is not offset the screen shows
the measures ZMN and ¢ XMN.

3/1
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MANUAL mode

1. Summary - Possibilities
2. Displays on screen

3. Softkeys and their meaning in
MANUAL mode

4. QOperation MAN 3 -
.1 Traversing the slides

.2 Switching main spindle on and off

.3 Coolant on, off '

.4 Central lubrication

.5 Indexing tool magazine

.6 Switching on the auxiltiary drives

.7 Switching off the auxiliary drives
.8 Workholding tool key
.9 Tailstock

Rl R - S A N

5. Submodes of the MANUAL moc'a MAN 7 -
5.1 STATUS submode
5.2 REFERENCE submode
5.3 CHANGE TOOL submode

6. The path displays in manual mode MAN @ -

6.1 Path display from machine zero point
to the tool holding reference '
point (M - N)

6.2 Path display from the workpiece zero
point'ta the tool halding reference
point (W - N}

6.3 Path display from machine zero point to
the cutting tip (M - P)

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

7. Operating the Workholding tool

8. Tailstock operation

MAN 1

MAN 1

MAN 2

MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN

MAN
MAN
MAN
MAN

0 o ~d W

MAN 11

MAN 10

MAN 10

MAN 11

MAN 11

MAN 12

MAN 13






EMCOTRONIC TM 02 Summary/MANUAL

Mode — MANUAL

1, Summary - Possibilities

MANUAL : DISTaNCES o Traversing slides by hand
L Ll |~ -0 Spindie on, off, clockwise,
counterclockwise

Coolant on, off

s}
X  131.780 o Swivel tool changer
z  303.292 o Open/close workholding tool
0
0

Extend/retract tailstock sleeve
Open/close chip safety door

Overrides:

FEED OVERRIDE
SPINDLE OVERRIDE

Other applications:
Collecting tool data

- = 1002
CHANGE
MODE T00L, -

Submodes:

STATUS: Display of the active functions
REFERENCE: Approaching the reference
point

CHANGE TOOL: Manual changing of the tools

2. Displagys on the screen

Display of X, Z feed values

Feed rate F

Current speed S

Tool number and correction number (T..
PSO active or inactive

X, Z feea values:

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

* value M to cutting tip of tool

* yvalues W to N (workpiece zero point -
tool holding fixture reference point)

* yalues W to cutting tip of the actual
tool.

MAN 1
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Softkeys / MANUAL

3. The softkeys and their megning in the

- GRAPHIC
“ON

MANUAL mode

GRAPHIC ON_softkey:

STATUS

DISPLAY-
MODE

REFER-
ENCE

CHANGE
TOOL

- The softkey function GRAPHIC ON is

only active with the graphic
simulation installed.

STATUS softkey:

This softkey function switches the
machine into the STATUS submode
{display of the active functions). 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:

This softkey function is locked for
the EMCOTRONIC TM 02 (only used for
milling applications).

MAN 2



EMCOTRONIC TM 02 Operating / MANUAL

4. Operation

4.1 Trayersing the Slides

4.1.1 Entry of the feed rate:

e.g. F = 500 mm/min

Slojolojcn

The maximum feed rate is ]imited.
‘Alarm is given in the event of
excessive values.

4.1.2 Traversing:

_EE, The key MAN JOG must be pressed at
Man the same time as the direction key.
{<Dl JOGJ|E>J Control with FEED OVERRIDE of O -
120%.
O
4.2 Switching the main spindle on and
off .
4.2.1 Entry of the main spindle speed:
= 1000 rpm
‘| ENTER
4.2.2 Entry of the direction ofVSpindle
rotation:
Representation on the symbol line Spindle runs clockwise

S YA

Spinaie runs counterclockwise

oeweer (D@

Spindle off .

ol 100%

MAN 3
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Operating/ MANUAL

=

(2]

Further possibilities of sw1tch1ng off

the main spindie:

- RESET
- EMERGENCY OFF

Note:

Please also observe the direction of

rotation symbol in the symbol menu on
the screen.

4.2.3 Overriding the main spindle 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

iiluminates:

- Coolant on

"Coolant" in the symbol menu off:

- Cootant off

Switch over by pressing the key again.

4.4 Central Tubrication

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 manuailly.

‘The flashing is cancelled by pressing

the key.

MAN 4
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Operating / MANUAL

4.5 Indexing the tool magazine

MAN. _
JOG

ELEIEIN

4.5.1 Indexing.the tool magazine
tn 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

AUX
ON

AUX
OFF

clockwise direction

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

Reduced safety function:

If G, bit 0 is 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
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[:j% } 4.8 WORKHOLDING TOOL KEY

! Through pressing this key, the chuck
) of collet can be opened or closed.
.Representation.on the symbol Tine

[j;f Chuck/collet open

H

[j;* Chuck/collet closed
Note:

Pay attention to whether chuck or
collet was defined as clamping
device on the operator screen.

4.9 TAILSTOCK KEY

ﬂ ﬂ} Through pressing this key, the

tailstock sleeve can be extended or
retracted.

Representation on the symbel 1ine

{ Tailstock sleeve extended

Tailstock sleeve retracted

2

MAN 6
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Submodes / MANUAL

5. The submodes of the MANUAL mode

MQNUQL STATUS

DISTANCES
(MM

GROUP © G ' M

GROUP | G ! M !
aa 185
@1 137 139
B2z 195
@3 153 ie9 !
e4
85 53
86
er 71 :
acTuUaL F 589
ACTUAL S e
aCTuaL T 0888
S 1 Bt
GRAPH G

a8
o3
10
11
12
13
14
t5

140

198 ¢

OVER F 128%
QUVER 8 180%

5.1 STATUS submode

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

are active.

Display in the STATUS submode:

* G-functions

M-functions

Programmed F-value

Programmed S-value

Actual T-value

Percentage of the FEED OVERRIDE
Percentage of the SPINDLE OVERRIDE

*

* %k F % #*

MAN 7
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Submodes/ MANUAL

5.2 REFERENCE submode

MANUAL -

VERST1ON:

ODiSTaNCES
REFEREMCE 1M

Z

85 ¢66
294. 115

T
>

AAGY

aCced BesDCY4 P1/GCe4 e2,1C01. 80

The internal measuring system of the
machine is synchronised by approaching
the reference point.

-5.2.1. Approaching the reference.point

REFER-

m
<
0O
m

CYCLE
START

- After the machine has been
switched on ,

- After ALARM 150 (Toss of
synchronisation)

5.2.2. Procedure

e Switch on control with key-
-gperated switch. The control
reports in the MANUAL mode.

e Switch on the auxiliary drives
with the AUX ON key.

® Press REFERENCE softkey. The
REFERENCE submode is selected.

e All both siides traverse
automatically to the reference
point when the CYCLE START key
is pressed.

Notes:

1f 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 store. In this
case the screen displays ALARM 150
after being switched on. The values in
the position shift offset and the data
in the tool data memory show nonsensical
values, the program memory is empty.
Measures:

Reload machina data from cassette or

punched tape.

5.3 SUB-MODE CHANGE TOOL

This saftkey function is not
assigned for the EMCOTRONIC TM 02 -

Turning. = :

MAN 8
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b, The Path Displays in ‘MANUAL mode

Knowiedge 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 Tength data (TO) are
called or not.

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

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

MAN 9



EMCOTRONIC TM 02

The Path Display / MANUAL

' XMN

ZMN

ZWN

6.1

Path display from the machine zero

6.2

point CO the tool holding reference

~ point {M-N}

- POSTITION SHIFT OFFSET INACTIVE (no
G54, G55, G57, G58, G59 active)

The distances
XN

ZMN
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 PS0 are active.

Path display from the workpiece zero

point to the tool holding reference
oint (W-N

No tool active (TOO 00} or one tool
without correction value (e.qg.: T03
00).

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

The distances
KN

Zyn

are displayed.
Activation of a PS0: e.q. G b4

EXECUTE mode

DE)E) (=) &

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

MAN 10
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EMCOTRONIC TM 02

6.3.

Path display from the machine zero

6.4.

paint to the cutting tip (M-P)

- One tool with correction value active.

- POSITION SHIFT OFFSET INACTIVE
(no G54, G55, G57, G58, G59 active)

The distances

Xup

Zup
are displayed.

Activation of a tool: e.g. T 0303

EXECUTE mode

DG (=) £

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

Path display from the workpiece zero

point to the cutting tip (W-P)

- One tool with correction value active.

- POSITION SHIFT OFFSET ACTIVE
(G54, G55, G57, G58, GH9 active)
The distances

Xup
Z -
are displayed.

Activation: e.g. G 54 T 0303

EXECUTE mode

T =

)] (o)) (evrer) (5]

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

MAN 11
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/. Operating the Workholding tool

, Workholding tool key : ST
[:j% l Through pressing this key, the chuck/collet
can be opened/closed. The symbol line will
- show the respective condition.

Note:

Please pay attention as to whether you have
defined chuck or collet on the operator
screen. '

Regulations and Notes for the chuck/collet operation
* The chuck/collet can only be opened through pressing the respective key
1f the main spindle is stopped and CYCLE START is not active.

* When operating the workholding tool ba means of the respective
open/close key, this operation can be interrupted through pressing the
key again: when pressing the key during the closing process
(workholding tool symbol still flashing) the chuck/collet will re-open,
and vice versa.

* Switching on the main spindle:
As Tong as chuck or collet are not clamped {the workholding tool symhol
on the symbol 1ine is not 1it or flashes), the main spindle cannot be
started. A flashiong symbol indicates that the chuck/collet is in an
undefined state.
Conditions for the switch-over chuck &y collet.
- The workholdiong tool must be “open",
- The main drive must be stopped.
- No CYCLE START may be active.

* Actuate condition

After the switching-on, the control assumes the same clamping condition
as before the Tast switch-off.
Additional Information for Workholding tool
Travel 1imit monitoring

* The checking of the travel limits of the draw bar can be activated
(deactivated) on the operator screen via parameter L2 bjt 0.

* When switching on the "dryrun" function, the travel Timit monitoring
feature will be switched off automatically. ‘

MAN 12
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E e

8, Tailstock operation

Tailstock keys

By pressing these keys, the tailstock sleeve
can be moved.

The symbel line shows the respective
condition.

Notes on the operation with automatic Tailstock sleeve

The main spindle cannot be switched on and CYCLE START is not accepted
as long as the sleeve is in an undefined condition.

ATl possibie alarms and their cauées which may occur during the
tailstock operation are specified in the 1ist of EMCOTRONIC alarms.

After switching on, the control assumes the same tailstock condition as
before the last switching off of the control. If the control was
switched off with the tailstock in an undefined condition, the

Move the sleeve manually to the defined position.

A tailstock movement via the keyboard is only possible if the main
spindle is stopped and CYCLE START is inactive.

When pressing the tailstock key, the corresponding symbol on the symbol
line will flash until the respective travel limit of the tailstock
sleeve is reached (rear travel 1imit or clamped condition).

The tailstock sleeve will only move as long as the key is keptpressed,
i.e. it can be pos1t10ned in jog mode.

MAN 13






EMCOTRONIC TM 02

EXECUTE mode

1. Summary, possibilities
2. Displays on the screen

3. The softkeys and their meaning in the
EXECUTE mode

4. Possibilities in the EXECUTE mode EXE 3 -
4.1 Activation of the displays 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

EXE

EXE

EXE

EXE
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Summary/EXECUTE

EXECUTE mode

CYOLNTE - STaHCES
EXcCUTE: DISTancE
X 85. 36¢ U] A poA
z 201, 115 k-l 8 neaq
3 n
S a
T aann
Enpou A 225 e S16@
IGRaPch STaTUs [DIEPLAY- I L

On HMODE

ummar 0s 1 es

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

Overrides:

FEED OVERRIDE

SPINDLE OVERRIDE
FEED HOLD

(Other applications:

* Activation of the tool length
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 display X, 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 ond their meanindg in the
EXECUTE mode

GRAPHIC ON softkey:

GRAPHIC

The softkey function GRAPHIC ON 1is
ON !

activated in a subsequent software
version.

STATUS softkey:

STATUS This softkey function switches the

machine into the STATUS submode (display
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- 2 Tetter sizes of the path display

MODE (X,Z,U,W) can be selected with the
softkey function DISPLAY MODE,

EXE 2
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.4, Possibilities in the EXECUTE mode

4.1 Activation of the displays
M=-N, W-N, M-P, W-P

The path displays are changed 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 toel T 02 02 to
workpiece zero point (G54).

EXECUTE mode

DJ(2)(2)(2) (e

CYCLE
STARY

D)) (o=

CYCLE
START

Activation. display

Activation, display

You can also enter T 02 02 and G&4
consecutively and then activate the
display.

EXECUTE mode

() (2)()(2) (em=y)
e A

5 )(a) (evren)

l?ﬁ;i 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

EXE 3
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Possibilities / EXECUTE

4.2 Entry of NC-Blocks

If 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

5D
(o) )5 ) (ens)

cvae] As a result of CYCLE START .
START) the slide travels 0.5 mm.

J

U

\.

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 tool and the zero
offset etc.

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

Examgle:

Block N 110 is to be called from the

- program O 25.

Program call

£5(2 )(5) (o)

Block call

o) (ewren)

cvcee] 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. '

EXE4
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Submode / EXECUTE

5. The submode of the EXECUTE mode

EXECUTE: - STaT™ve 7
GROUP | G H | GROUP | G 1 M !
e | 189 !} o8 146
a1 197 139 ‘89
ez 198 { 18 H Hi: 1~ B
03 153 189 | 11
@4 12
85 156 13
86 14
i g7 i 15
I AaCTUAL F 2 OVER F 120X
AcCTUAL S a OVER S 190@%
ACTUAaL T de8a
e i | ] 1 T 1092
et " ogs | | N

5.1 STATUS submode

By switching over to the STATUS
submode, you can see which G-, M-
functions are active.

Display of the STATUS submode:
* G-functions

* M-functions

* Programmed F-value

*x

*

*

*

Programmed S-value

Actual T-value

Precentage of the FEED OVERRIDE
Percentage of the SPINDLE OVERRIDE

EXE S
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10.

EDIT mode

. Summary, possibilities

. The softkeys and their meaning in the

EDIT mode :

. Listing of stored programs

. Call-up of a stored program

Indication of the available storage space

. Entry of an 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
7.1 Incremental changing of the PSO and TO data

election routines/Operation routines
1 Key forwards blockwise

2 Key backwards blockwise

3 Jump ferwards in block

4 Jump back to block start

5 Select block number

6

S
8
8
8
8
a8
8.6 Select word

Program changes, corrections etc.

The most important key functions
Delection/correction of block contents
Addition of a word

W W W
EEJEVE R AR

in one block

Insertion of a block
Renumbering of blocks
Deletion of a block
Renumbering of programs

WO WO WO
00~ oYy

Program detection

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

EDIT 2 -

EDIT 5 -

EDIT 12 -

EDIT

EDIT
EDIT

EDIT
EDIT

EDIT
EDIT
EDIT
EDIT

ECIT
EDIT

EDILT
EDIT
EDIT
EDIT
EDIT
EDIT
EDIT

EDIT
EDIT
EDIT
EDIT

EDIT
EDIT
EDIT

EDIT
EDIT

EDIT

P =

~ G O ~d

11

1

11
11
11
11
11

17
12
13
14

15
16

16
16
17

17
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11. EDIT-INTERFACE submode
11.1 Summary, possibilities
11.2 Cassette mode - CASSETTE "PORY

11
11

1.
1i.
11.
11.
11.
11.

11.

11.3 RS

11.4 Parallel interface mode - PARALLEL PORT

2.1
2.2

~
(9%}

MY MMM
-~ OV 4

[p]
oo

232

[FS N ST F3]
[FS AN N o)

Selection, possibiti

Loading program from machine

memory onto cassette

Loading program from cassette

intc machine memory

ties

Programs on the cassette

Overwriting a program in the RAM

EDIT 20 -

EDIT 20 -

Deletion of total contents of the cassette

Reading out all stored programs from
the machine memory onto cassette
Loading of all programs stored on
cassette 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 Display of the stored offset arrays

on cassetfe

mode - RS 232 PORT

Selection, po.sibili
Read-out procadures

Loading procedures - direct entry via

keybecard

11.3.3.1 Read-in/loading procedures
11.3.3.2 Direct entry of a program or
affset arrays via external

keyboard

11.3.3.2.1 Program entry

ties

EDIT 31

EDIT 34

11.3.3.2.2 Entry of the offset

12. Loading the machine data (MSD)

arrays

13. Entry into user monitor/data changes

EDIT 37

EDIT
EDIT

EDIT
EDIT
EBIT
EDIT
EDIT
EDIT
EDIT

EDIT
EDIT

EDIT
EDIT
EDIT

EDIT

EDIT
EDIT

EDIT
EDIT
EDIT
EDIT

EDIT
EDIT

EDIT
EDIT

19
30

21
22
23
24
24
25
26

27
30

29

30

38

32
33

34
38
36
36

38

39

40
41
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EDIT mode

EDIT

(_T0) (L) 0
__J _J m N
Selection Tool Position Listing User

programs data shift stored moni tor
memory offset programs

EDIT:

o1sTances . Summar gssibilities

e Selection, entry of programs

® Entry, changing of data in the
tool data memory

® Entry, changing of data in the
position shift offset

e Entry into the user monitor.

Submodes:

CASSETTE PORT: Loading, reading out of
data onto cassette
(interface 0)

i

RS 232 PORT: Loading, reading out of
data via the RS 232

[EASSETTE] Toaaf [ PRacter| [ interface (interface 1)

PARALLEL PORT: Loading, reading out of
data via the parallel
interface.

EDIT 1
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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 232 interface is
activated with this softkey.

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

PARALLEL PORT softkey:

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

INPUT softkey:

INPUT

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

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

OUTPUT 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".

OUTPUT 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



EMCOTRONIC TM 02 Possibilities / EDIT

3, Listing of Stored _Programs

Precondition:
No workpiece program may be active.

5 (o)

The program numbers of the
stored programs are listed.-

Absort/Termination
() e

4, Cagll of g Stored Program

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

EDIT:

PROGRAM 6@58

Example:
Program OS50 is to be called.

sjolojc

Neeee G54 Tenst Screen displays "O5§ found"
and the initial blocks. If
this program does noct exist,
screen displays "O 58 new'.

0 4850 FOUND
[cASSETTE| R323Z  PARaLLEL] _ Program cancellation, -termination

BT BORT PORT

Indication of the Available Storgge Space

) E‘J%} [%DFFESJ

The storage capacity still
available is indicated in the

0 19994 BYTES FREE ~ bottom section of the screen.

CﬁSSETTEi RS232 IPQRQI_L.EL.
PORT EORT PORT

Abort: Possible at all times

EDIT 4
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5. Entry of NC-Program via Keyboard

Key-gperated 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.g. OS50

Each program must have a program number,
EDIT: DISTaNCES The program number is entered via the O
PROGRAM 0058 , address.
Program numbers possible from @ to 6999.
One can also enter a program number in
the operator monitor determining from
which number subroutines are possible.
- See Programming instructions G25/M17.

EDIT mode

Ei:fa l 5 i I 0 ] Screen displays "O350 new"
N 0068 - NEM ENTER
CASSETIE| RS232 'PQRQL.I_EL I |

PCRT PORT FORT
‘ b0 is in buffer store.
The "new" is deleted.

STORE
NEXT

O 50 is opened in the program memory. The
block number "N 0000 new" is proposed. The
contents entry can commence after the "new"
has been acknowledged with ENTER.

Note:

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

.Possibilities: - Delete program O 50
- Select different -
program number
- Renumber old program ©S50.

EDITS



EMCOTRONIC TM 02

Possibilities / EDIT

5.2 Program Contents Entry

- Example:
N 0000/G54/T0101

N 0010/G00/X20./Z3./M04

EDIT:

DISTaANCES
[mM)

PROGRAM 8658

N@BRBQ GS4 Te104

N 8018 NEHW

]CQSSETTEI RS232 FQRQLLEL. l l
PORT PORT PORT

- Block N 0000
Screen displrays N 0000 new.

ENTER

Command: N 0000 opened in the buffer
store; screen displays N 000CO.

P
(G [5 J[ 4 )EENTER] Entry of words

\
EE;E}[_1_J[ 0]( 1_J[Enungj In buffer store .
STORE - Command: take over block

NEXT into main memory.

DISTANCES
[MM]

EDIT:

PROGRAM 0858

NGAOB G54 TO1681
MBQ12 GR@ X28. 000 Z2. 0080 Me4

N 00828 NEW
A = e [

- Proposal of next block
number N 0010 new.

BLOCK N 0010

ENTER

4 N ™y

IENTER'
~
. ' ENTER
-
. ENTER’
—

-
ENTE%]
M

0
N’

[N TN
&_I_/@L
N
vy
N

~
v
‘\
-
™
A

STORE
NEXT

@ D6

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 block is
concluded and taken over into the main
memary. At the same time the next block
number is proposed.

EDIT 6
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Possibilities / 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 one.

Possibilities:

1. Confirmation . of the proposed
block number

e.g. N 0020 new

Screen displays "N 0020 new".

ENTER N 0020 is confirmed.

2. Selection of a different number

Example: N 0011 is to be entered.

The screen dispiays "N 0020 new".

G (1) 1) (ewrer)

The screen displays "N 0011 new".

ENTER | Confirmation of N 0011

The screen displays "N 0011".

EDIT 7
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6. Entry of the Tool Data

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

EDIT: TOOL DaTa DiSTaNCES .) Screen displays listing.
X z R L [ ]
ee: 5. @20 ! 0. 608 : e.e00 !B l I ENTER
a1: e.a60 | -17.000¢ ! 4. 000 9
ez: . 9.088 ¢ -6. 6500 ! e. @08 i@ Tool. data memory 03 is se]ected;'
BN : 8. 090 :IEEEEERTIN 8.0800 0 “¢ursor stand on Z.
ea’ e, 008 ¢ -5.500 ! °.00¢ t0 '
- 8S§: e 009 ! ~-3. 806 ! 3. eae 90 () KR
86" ‘@, e99 | ~4.506 ! 2. @00 i@ or
er: e, 000 ! @. 006 6. 008 !0
Be: 9. %00 -9. 008 : e. 002 19 Delete old value of Z {also 0)
es: e.a08 ! -25. 0e8 ! 6.002 0
e S80I ][Emj
L e N

Z-value is stored.
Cursor jumps to R.

. (__)
cwj o [(CEJ

‘4 I '
5 [o }EENTERJ R 5 is stored
\. S

RES. or EDIT

Leave tool data memory.
Note:

You key to the respective address with
ENTER.

EDIT 8
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/. Entry - Changing the PSQO Data
Datag for Zerg Qffsets

‘ PSO = Position Shift Offset
- D!STQNCES ! .
EDIT: POSITION SHIFT LRirt2 - You can enter the offset values into
- the 5 registers.
X Y F4 .
' - Each register is called by a G-command.
1: 0.8089 6. 098 250. 8@e
[: | 19, DY | 0. 09809 129. 2e0 Example:
3: @. 000 9.60@ 52.9000 -
4: 8.0ce °. 800 0. @08 The foliowing offset values are to be
5 8- 008 e- 009 5. @eee entered into the PSO register 2:
= 30.2
X2=100. 6049 : :
c_—la—ggﬁ'r?‘[—a—g'ég FaRacCEC] @ Screen displays listing

(2] (e

Register 2 is selected,
cursor stands on X.

-
cw) CE

Delete old value (also-
value 0)

(5)()() ()

Value stored, cursor on Y.

Leave PSO memory.

Note:

You can jump addresses with ENTER.

EDIT 9
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7.1 Incremental changing of the PSO and T0 data

If you have selected the respective

offset (PSO or TO) and the offset or
tool number, you can change the X, Y
and Z values with the J0G keys.

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

MANUAL-JOG

+0,1 (0,01")

-

[G} {;} 1_-.'+o,01 {0,001")

gr—— f—t—"
-0,001 (0,0001") =— <::| E> — = +0,001 (0,0001")
Nre—— ——
-0,01 (0,001") ~——nof [ [G}
-0,1 (0,01")

EDIT 10
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8, Operation Routines/Selection Routines

N
110/G00/X20,/230.

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

ESHij [EﬂTE@J

8.5 Select block number
e.g. block N 230 is seiected.

@ (23] (o] emen)

The selected block is displayed.

8.6 Select word
e.g. X. word

‘Requirements: Block must be selected

(] (enter)

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

Nota:
It 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/G01l/x.../Z.../G71
N A N~

G ENTER G ENTER
EDIT 11
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9. Program Changes, CorrectjonS etc,

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

- 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 alarm messages

W

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

0
v e)
—

Clear Block:
Deletes block in the maiti memory (EDIT) or
in the buffer store (EXC.).

Clear Program: (Delete program)

ENTER ?tore changed contents”
in buffer store.

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.

wh
5 g
x 3
— m

EDIT 12
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9.2 Procedures for Deleting and Correcting Block Contents

General:

- Word caontents can only be deleted if the
corresponding address is disp}ayed.

Possibilities

Overwriting contents:

Example:
X 23. instead of X 32.

) eeee (ewrer) Sector
\__uwu____/

Block no.

(2) (3] )]

Word in buffer store

STORE X23. is in main
NEXT {program) memory.

Deletion and entry of new contents:

Example:
GO0l is to be programmed instead of GOO.

EEEE} seee Select or

L—\/———/ key bleck.

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.

NEXT

EDIT 13
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9.3 Additlon of g Word

N 0020/G00/X 20./Z 2.
N 0020/M 04/G00/X 20./Z 2.

You can add new words to a block.

Example:

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

(2] (o] (o)

N 20 is selected.

{ M )["J[ 4 ]E‘“‘”E“j
STORE , .
Block is stored with

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 in
a block.

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 14
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9.4 Addition of @ G- or M-Fupction
- of the Same Group in @ Block

Example of incorrect programming:
GO0l is to be programmed instead of GOO.

N 50/GO0/X 20./Z 2. @ [ 5] [0 ] EE'NTEFQ

Select block, cursor stands on N.

E;a;][-o—}[ 1 }[:ENTER]

Program GO1.

STORE
N 50/G01/G00/X 20./Z 2. next|  Block is stored.

Attention!

GO0 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
too confusing.

Therefore: Delete old G-word.

Note that the feed value (F)
programmed last also applies to
this GO1 block!
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9.5 Insertion of g Block

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

Sooacn

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.

6 _Renumber f

Example:
N 100 is to changed to N 99.

oo )(oJ(enmes)

Select or key in block.

(A

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

S 0000

Enter biock number with
leading zeros..

9,7 Deletion of g Block

Example.
Block N 110 is to be deleted.

[ N ][1J[ 1 J[O J' ENTER' Select block.
Delete block.

EDIT 16



EMCOTRONIC T™M 02 Possibilities / EDIT

9.8 Renumbering of Prodgrams
Example: .

ProgramO 20 is to be renumbered to
program O 08.

9)(2) (o) ) s

TN DY
C.E.) (CEJ{CE)(CE)

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

300 (0) (&) (enren)

Enter new program number
Leading zeros must be entered.

10, Deletion of @ Prodram

Example:

Program O 25 is to be deleted.

qo [ 2 ][ 5 )GNTERJ Program selection.
.
E%f%% Program is deleted.
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11. EDIT-INTERFACE submode

11.1 Summary, possibilities
11.2 Cassette mode - CASSETTE PORT

11.
11.

11.
11.
11.
11.2.
11.

11.

~h o [#N) nN -

~a
w0

11.2.

11.3 RS

232

11.3.

11.

LW W
Lo

11.3.

Selection, possibilities

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 cass
Reading out all stored programs from
the machine memory onto cassette '
Loading of all programs stored on
cassette into the machine memory

The PSO and TO data

EDIT 20
EDIT 20

ette

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 mem
11.2.9.3 Display of the stored offset
on cassette

mode ~ RS 232 PORT

Selection, possibilities

Read-out procedures

Loading procedures - direct entry via

keyboard

11.3.3.1 Read-in/loading procedures

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 offse

~arrays

11.4 Parallel interface mode - PARALLEL PORT

ory
arrays

EDIT 31

EDIT 34

t
EDIT 37

EDIT
EDIT

EDIT
EDIT
EDIT
EDIT
EDIT
EDIT
EDIT

EDIT
EDIT

EDIT
EDIT
EDIT

EDIT

EDIT
EDIT

EDIT
EDIT
EDIT
EDIT

EDIT

EDIT

38

32
33

34

36
36
38

39
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11. Submodes

EDIT — INTERFACE
11, ummar 0sSihilitl
EDIT
CASSETTE RS 232 PARALLEL
PORT PORT PORT
Cassette mode RS 232 mode Paraltlel interface
(interface 0) (interface 1} mode (this function

is activated in a
subsequent software
version).

General

Interface mode

Part of the control memory has been established as a
main memory (RAM) for the interface mode. As a result
programs can be loaded or read out more quickly in the
cassette mode.

Loading of all programs stored on cassette:

If a cassette is inserted, all the programs stored on
it are transferred into this main memory (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 cassette:

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 loading - 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 seguence performed.
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11.2 Cassette mode CASSETTE PORT

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

11.2.1 Setection, possibilities

CASSETTE
PORT

EDIT INTERFACE @ DISTANCES

iy B

INTERFACE 8 SELECTED

AI INPUT | QuUTPUT I IEEET !DgIEUT I

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

Softkey functions:

INPUT

OUTPUT

INPUT
ALL

ouTPUT
ALL

INPUT softkey:

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

QUTPUT softkey:

By activating this softkey function
data can be read out in the CASSETTE
PORT submade.

INPUT ALL softkey:

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

OUTPUT ALL:
By activating this softkey function all
the programs in the control memory can

be read out onto cassette in the
CASSETTE PORT 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
fields, stored programs may be

destroyed,

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

Formatting the cassette (deletion)

- Insert cassette

CASSETTE
PORT

C.PR

Select cassette
mode

The cassette is formatted. The pro-
cedure is terminated when the cassette
comes to a standstilil.
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11.2.2 Loading program from the machine memory onto cassette
{SAVING)

' Example: Program Q0025

CASSETTE Select cassette
PORT | mode

2 (s ewren)

Program selection.
(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 line 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 attract your attention to
this condition, the message “TAPE NOT
UPDATED" appears at the top teft-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 left-hand edge of the screen.

Note
If a program 0O 0025 exists in the RAM,
"ALREADY EXISTS" appears on the screen.

Remedy:

If the message "ALREADY EXISTS" is
deleted with C.Pr., the program Q0025
in the RAM is overwritten.
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11.2.3 Loading program from cassette into machine memory
. (LOADING)

Example: Program O 0026

CASSETTE
PORT

(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 O 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 0026
in the machine memory is overwritten.
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11.72.4 Programs on the cassette

CASSETTE
PORT

L Program numbers
ENTER | are shown.
pN

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 number in the RAM, 1t must first

be deleted.
CASSETTE | cassette mode
PORT
H[z][1] EENTER]
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

CASSETTE
PORT

QUTPUT

ALL

wales

Note

memory onto cassette

Select cassette mode

Command to store all programs

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

The message 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
memaory 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.

if the first cassette is filled up the message (INSERT NEXT TAPE) appears.
On the new inserted cassette the contral starts saving with that program
which exceeded space on the preceding cassette.

After saving all programs the control automatically reportsin EDIT mode.

» If possible, format the cassette(s) with OUTPUT ALL (formatted cassettes also) to avoid

tape errors.

¢ Existing programs on cassette will not be deleted {if no formatting selected).
o RESET cancels OUTPUT ALL, all other keys are not active.

e If programs with the same number exist on cassette,“ALREADY EX{STS” appears on the

screen.

Possibility 1;
If Op3 bit 1 = high is set in the user monitor, the programs on the cassette with the same
program numbers are overwritten. '

Possibility 2:
Og3 bit1 = low

Every "ALREADY EXISTS” message has to be deleted with C.Pr. to overwrite the program.
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11.2.8 Loading all programs stored on cassette
into the machine memory

CASSETTE Casseite 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 Ogz bit 1 = high is set in the user
menitor (MONITOR), the programs in the
machine memory with the same program
number are overwritten.

Possibility 2:

0p3 bit 1 = low

Every "ALREADY EXISTS" message has to
be deleted with C.Pr.

EDIT 27



EMCOTRONIC TM 02 | Notes EDIT / Iinterface -

11.2.9 The PSO and TO data

From software version DC 2.01 onwards the PSO and T0
data can be loaded and read out via cassette and the
interface RS 232. PSO and TO data are also 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 loading and read-out procedures for the pro-
grams. In the case of programs the address 0 is
setected, with offset arrays TO.

2. Numeration of the offset arrays
You can give the offset arrays (T0 + PSO data)
numbers from 0 to 99.
It is advisable to give the offset arrays the same
numbers as the corresponding programs.

3. PSO data
A1l 5 PSO data are always loaded and read out
together.

4. TO data

With the parameter Opz you can establish the number

of tool data which are to be stored in the operator
monitor.

e.g. 20 tools are to be stored.

Entry: Og2 = 20

With Ogp = 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 "T25 SAVING INTO
RAMDISK" .

On completion of the storage procedure "TZ5
complete".

Loading from cassette into machine

During the loading procedure "T25 LOADING FROM
RAMDISK".

On completion of the loading and storing procedure
"TZ25 complete".

After the start of the loading process "T25 exists"
first appears. In order to avoid unintentional
overwriting 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 mpde

092 (5] (ewren)

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 T0 25 is transferred from
the machine memory onto the cassette
after C.Pr.

11.2.9.2 loading offset arrays from cassette into machine memory:

e.g. TO 25

CASSETTE
PORT

195 )

Selection offset array

Cassette mode

INPUT Loag

RES Abort/Terminate

Note:

The screen displays "EXISTS".

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 loading 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

1 L [ ]
j@ 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 (0g1)

From software version DC 2.01
onwards the interface can be con-
figured as desired (user maonitor).

2. Providing punched tape with a leader
and trailer (Opg_bit 1)

If the parameter Opg 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 Opp

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

offset numbers of the data being
loaded are displayed on the screen.
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11.3.1 Selection, possibilities

RS 232 By activating the softkey RS 232 PORT
PORT the machine is switched to the RS 232
interface mode (interface 1).
ED]T INTERFACE 1 Dl?;ﬁl}lCES

INTERFACE 1 SELECTED

'Al INPUT IDUTPUT | l

Softkey functions:

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

By activating this softkey function
data can be read out in the RS 232 PORT
submode.
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11.3.2. 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 Dgg)

- Configure interface, if necessary
(parameter Op1p).

- Establish whether punched tape has a
leader or trailer (parameter 0gj bit 1).

- Establish the number of tools which
are to be read out {parameter Opp).

Example:
Program O 25 or offset array T025 is to

be read out.

RS 232
PORT

H [ 2 J [ 5 J [ENTER] Program
selection
or
[ j[ J[ J Select off-
2 3 ENTER 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 O gg bit 0 (display
‘input data flag) you can determine the
type of loading procedure (operator
monitor).

1) oo_bit O Tow:

During loading no display of the
loaded data.

2) oo bit O high:

This mode is used for direct editing
via an external keyboard, e.g. 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

( Ogp bit 0 Tow)

Example:
Program O 25 or T025 is to be loaded.

RS 232
PORT RS 232 mode

g 0\ A
) [ZJ [ 5 ) [ENTEFQ Program selection

or
( TO) l ll \( ] Offset array
2 3 ENTER selection

INPUT Loading command

RES

Abort/Terminate

Note:

The program with the number Q25 or T025
is expected. If a program other than

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

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

carrier.
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Regulations:

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 block or does not exist at all,
the following programs are also loaded 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. Al1l 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 selected, the offset array is‘

also loaded.

4. An alarm results in abortion {with ()00 bit 0 low).

5. Abort with RESET.

Loading of all syntactically correct
programs on the data carrier

No specific program number is selected.

RS 232 RS 232
PORT

EQJ O flashes

INPUT

Loading command

Abort/Terminate

All programs on the data carrier are

loaded.
However, the same abortion conditions

apply as above.

Application:

The desired program is not first on the
data carrier. You therefore also load
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.
( Oy bit 0 = high)

Note:

- All entries or Toading procedures are displayed on the
screen.

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

programs in the machine memory with an external keyboard.

Loading: 7
Same as with display input data flag ()00 bit 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
STORE NEXT StriIN or |If
ENTER _____,cr,ctrlE
Cl. Bi. ctrl B
ClL.Pr. ctrl O
ClL.w. ctrl W
C.E. Del
Shift ENTER Back space
RES ESC or ctrlE
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Syntax during program entry

% (oder Q) ZiZi L__lecrif
N ziziziziL_1 L_igzizi L1 crif

B ZiZiZiZi oo M30 L crif

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

1

.3.3.2.2 -Entry of the offset arrays

Entry into the offset array mode:

No message "EXISTS" is given.
T ZiZii |

a)

0ffset array number

Entry into TO register
T ZiZ1 [

Tool number
The cursor jumps to the number selected.

Entry:

Select 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 ctr] W.

Select new tool:
T ZiZ1

Entry into PSO register
G ZiZiL 4

Register number

Note:

When the Z-value of the last register (5) has been
stored, the interface mode is automaticaily
abandoned.
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Abandoning the offset array mode

1. ESC or ctri

You leave the interface mode with these keys.

2. 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 Parallel interface
(Centronics interface)

Basic conditions
¢ Software 6.0
+ Graphic simulation has to be installed

s Centronics interface has to be installed
This retrofit package with

Ref. no. 276 180 (for ET 120, ET 220, VMC 100) or
Ref. no. 276 120 (for ET 242, VMC 200, MC 50)
consists of a Centronics plug with connection ¢able to the graphic controlier.

Controt for ET 120, 220, VMC 100

- - - -

For the machines ET 242, VIMC 200, MC 90,
the Centronics plug is mounted laterally on the
electrical cabinet and is provided with a

]__\ "Centronics” sticker.

R5232

— Centronics

The installation is possibie only ex works or by an EMCO service engineer.

Options with the Centronics interface

In MAN., EXC., AUTOM. modes

Print the screen content
by pressing softkey ,HARDCOPY" (second line)

In EDIT mode

1. Print NC-program:

PARALLEL
@ ... [ EvTer ] PARL
2. Print machine data:

PEEEE0ME

3. Print tool data and offset register:

PARALLEL
PORT

Only the number of tools in the user
monitor in parameter 002 is printed. (Basic
setting: 002 = (09}

After the tool data the offset register is
printed automaticatly.

4. Print offset register:

'PSO} | PARALLEL
[~ J| PORT

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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EMCOTRONIC TM (2 Possibilities EDIT

12, togadlng the Machiline Datg (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 cassette:

- EDIT mode
- Insert cassette.

CASSETTE Control in cassette
PORT mode.
M ]( S ]( ]
The data are loaded. On
INPUT 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 Control in RS 232 mode.
PORT

INPUT Loading procedure is star-

ted. This process must be
performed three times.
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13, EnNntryvy into_user monitor/
data changlng

MON - user monitor

You will find a detailed description of
the parameters of the user monigor in
the programming instructions TM (2.

Precondition:
No workpiece program may be active.

Screen displays
N J| ENTER | MoNITOR.

Example: Select DOO

EE%% ENTER Select desired
parameter address.
Key to the desired parameter
ENTER | \umber with ENTER.
()
C.EJ or Delete old value.

- Enter value and store with ENTER.

Abandon the user monitor.

Note:
The user monitor can also be abandoned
by switching over to another mode.
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EMCOTRONIC TM 02

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
program run
5.1 Program run from beginning
5.2 Start from any block of the program

6. Overrides, program interruptions,
program abortions
6.1 Run control
6.2 Program interruption
6.3 Program abortions

7. AUTOMATIC - various runs
7.1 Pure AUTOMATIC mode
7.2 The submodes in the
AUTOMATIC mode
7.2.1 Single block mode
7.2.2 Skipping of blocks
7.2.3 Program test with axis movement:
dry run
7.2.4 Combination
7.2.5 STATUS submode

8. Test run without axis movement

9. Reset workpiece time
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EMCOTRONIC TM 02 Summary / AUTOMATIC

AUTOMATIC mode

. Summar gsipilities
AUTOMATIC: pisTances | 0 Starting a stored program from any
. L block desired.
WORK PIECE COUNTER: 84 |PIECE TIME o lLetting a stored program run in single
WF-COUNTER FRESET :7 108 P2:06:2@2. 0 b'lock mOde.
X 1%1. 395 u - 0. 000 o Letting a stored program run in dry
z  303.3987 W 0. 000 |, run mode (test run).
— ; - 0 Letting a stored program run in test
- - run mode without axis movement.
S 2
T eaae Overrides:

FEED OVERRIDE
SPINDLE OVERRIDE

Submodes:

SINGLE:  single block mode

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

CHEF EED @ ﬂ
StaTHOLD ﬁ
T GRAFHIC | STATUS |DISP
[ 0N ; L__MOD

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-,W-values

- Feed rate F

- Speed S

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

- Workpiece time

- Symbol 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



EMCOTRONIC TM 02

Softkeys / AUTOMATIC

3, The softkeys and their megning in the

GRAPHIC
ON

STATUS

AUTOMATIC mode

GRAPHIC ON softkey:

The softkey function GRAPHIC ON 1is
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 softkey:

2 letter sizes of the path display
(X,Z,U,¥) cin pe setzcrited with the
DISPLAY MOLuc softkey.

DRYRUN sofikey:

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 mede".

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".
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EMCOTRONIC TM 02 Softkeys / AUTOMATIC

SKIP SKIP softkey:

The SKIP (skip block) submode is
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



EMCOTRONICTM 02 Possibilities / AUTOMATIC

4, Notes:

General:

Programs can be started from the first block
as well as from any arbitrary block.

Types of runs:

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

4.1 Types of Runs (Summary)

EUTOMATIQ 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
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EMCOTRONIC TM 02 Possibilities / AUTOMATIC

5. Program call and program ruyn

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

5.1 Starting a program from the beginning:
e.g. program Q50

AUTOMATIC Screen displays MODE AUTGMATIC

3 (50 (orm)

-If 0650 is available, screen displays “"O50 found”
{Selection can be dispensed with if aiready selected
in EDIT).

SINGLE SKIP DRYRUN

Select submode, if desired.

CYCLE . : . .
Program starts if no alarm situations are given.

Program interruptions, program abortions

SINGLE kes | NOT-AUS

HOLD

Note:

A program selected in the AUTOMATIC mode and a selected block
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 lost 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, PSO). Changes which may still be effective owing to the
Tast machining program are cancelled.

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

I[f a program and & particular block number are called in EDIT,

both the program and block numbers are also selected when
switching to AUTOMATIC.

AUTOM 5



EMCOTRONIC TM 02 Possibilities / AUTOMATIC

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 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 program

e.g. Program 050 is to be started in block N 100

(’

AUTOMATIC

i Cf' ]‘ l[ ] Dispensed with if program has been
] 0 ENTER selected in EDIT.
S
[:::] Cursor stands on N 100
N (omitted if selected in EDIT,.

A
CYCLE
START

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

- Tool moves with GO0 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 (pgey.|or[3TOREL,
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, QObserve the Following Points
when Starting from any Block

1. Is the abort block active?

Example:

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

- You correct the block N 100 and have 1o
store the biock contents with STORE NEXF.

- With STORE NEXY the next block is auto-
matically called.

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

2. Colltision 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 collisions.

AUTOM 7



EMCOTRONICTM 02 Possibilities / AUTOMATIC

6. Run Cantrol
Program [nterruptions

//’_ 40 9070 —\\\ 6.1 Run Control:

Change in the feed rate from

\ ‘v
o 2 100 0 to 120 %.
= R
-y
2";, {‘ nag

Change in the spindle speed

[<:3 ][100%][;E:>j from 50 to 120 %.

6.2 Program Interruption:

ALARM

FEED
HOLD

SINGLE

RES 6.3 Program Abortions:

NOT - AUS

AUTOM 8



EMCOTRONICTM 02 Possibilities / AUTOMATIC

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.

f_ - Coolant off.

FEED
HOLD

Measures:
Remedy situation causing alarm.

Start: _ :
Start program from beginning or from abort block.

6.2.2 Program Interﬁuptions by FEED HOLD

Possibilities with FEED HOLD
- Switch off main spindle

.- If corrections are carried out, RESET must be pressed.

Only then is it possible to switch over into EDIT.

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

Consequences:

- Program is stationary.

- Stides 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.

- Cooltant is switched off.

Start:

FEED
- |HOLD press

The symbol goes out; program continues.

Caution:

"~ Is the main spindle running?

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

AUTOM 9
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SINGLE

6.2.3 Program Interruption with Softkey

SINGLE

RES

SINGLE key is pressed during the program run.

Consequences:

- The active block is ended, cycles and thread are
completed and then the slides stop; '

- The main spindle and coolant are not switched off,
all active functions are retained.
- Control is at next block.

Possibilities:

- Switch off main spindle
- Switch off coolant
- Switch over to EDIT mode (other mode) —» corrections.

Start:
As usual from start or abortion block.

6.3 Program Abortions

6.3.1 RESET - Program Abortion

Consequences:

- Slides stop (also with G33)

- Main spindle off

- Coolant off

- Program jump to .N 00

- 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 slides stop immediately.

- The program can also be aborted with RESET

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

AUTOM 10
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Possibilities / AUTOMATIC

6.3.2 EMERGENCY-OFF

NOT AUS

MAIN SWITCH

Consequences:

- As RESET

In addition:

- Program is no longer called or
displayed.

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

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-Operated Switch

When the machine is running, in parti-
cular the main drive, damage can be
caused by switching off *he 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.

AUTOM 11



EMCOTRONIC TM 02

Submodes/ AUTOMATIC

/. AUTOMATIC - Various Runs

AUTOMATIC

7.1 Pure AUTOMATIC mode

The program runs to the proygrammed halt
or M30.

Slide movements and speed as prougrammed.

Qverride possibilities:

FEED OVERRIDE, SPLED OVERRIDE

Interruptions:
SINGLE |FEE° \
HOLD

Abortion;

NOT - AUS |

DRYRUN SKIP

cannot be activated during the run.

Only 1f the program is interrupted (RESET,
after SINGLE and naturally 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.

- Slide movement and speed as
pragrammed,

Application:
Test run with workpiece.

Error detection:
A1l errors are detected. -

AUTOMC 12
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7.2.2 Skipping of blocks

"

AUTOMATIC

Skip means jump over

Sequence:

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

SKIP N 100 / M 00

Designation of a skip block.

Otherwise as AUTOMATIC mode.

7.2.3 Program test with axis movement

DRYRUN 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

- Qtherwise 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.

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 is stationary
if it is not switched off by hand.

7.2.4 Combinations

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

Exampie
AUTOMATIC

SINGLE | | SKiP | | DRYR.

AUTOM 13
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7.2.5 STATUS submode

By switching into the STATUS submode

AUTOMATIC: STaTus D T CES you can see which functions are active.
GROURP | G | ™M | GROWUF | G ' M |
T o5 68 t4a8 ! ; Display in the STATUS submode:
@1 97 133 . g9 ! : : * G-functions
@2 135 ! : 19 ! 130 i * M-functions
83 153 ig9 ! 11 ‘ * Programmed F-value
94 : . 12 * Programmed S-value
o5 155 . i3 * Actual T-value
U * Percentage of the FEED OVERRIDE
] - * percentage of the SPINDLE OVERRIDE
D7 A T H 15
acTuaL F -] QUER F 12a% .
ACTUAL S -] OVER S 1802
ACTUAL T eeee
ol e A
Bé‘(— | DRYRUN | STNGLE D|
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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 TM 02.

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 intermal 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 moves
at rapid traversing speed to X 60./
Z-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 (biock N 130).
4. Coolant is switched on (block N10).

Then biock N 160 and the following
blocks are processed.

AUTOM 15
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As @ Result of This Control Behavigur
You Can Perform g Test Run without
Ax1s Movement

Procedure:

- Select last program block (with M 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

Seauence: Error Detection

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

The foillowing are not detected:

- Feed rates which are wrong or not
programmed.

~ In conjunction with rotation feed
rates spindle 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
daner of collision. If Feed Override
is set to zero and a traversing com-
mand is programmed in block M 30, the
program will not be completely
simulated.

2. AT 00 00 tool is always to be sel-
ected as the Tast tool. T53/56 is to
be 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 stide motion
occurs because the control creates
the final condition of the program.
Watch out for possible collision
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.

.
h
el
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