


1.5

1.6

1.7

MEASURING RESULTS:

Tt should be noted, that all measuring results includes run-out failures of the spindles.

If a drill-bit shows too large diameter, it can sometimes cure the problem, to put the

tool down in the magazine, then turn it 90 degrees and ask the machine to pick the tool
up again and let it make a new measuring procedure. In many cases, the tool can now

be accepted within the tolerance.

However, if this happens frequently, it suggests that the collet needs cleaning or renewal.
This phenomenon might as well be casued by an awry drill bit (factory defect) or when
the cutting edges are contaminated with cupper or cutting-particles.

Especially, thin tools with extended spirals will have a tendency to vibrate slightly, and this
often leads to “unsteady” measuring results. A thin drill bit with a short spiral will not
suffer from such vibrational problems. Hence the short type is prefered because it will
produce steady and reliable measuring results.

These phenomenons are physical determined, and has nothing to do with the laser device
or the machine.

If the machine display the error message: >>DIAMTER TOO LARGE<< during the
normal production (i.e. auto-mode), it is desireable to check the tool-diameter “manually”
using the machine’s laser-system. For this purpose, please refer to the next section “2.0”.

BROKEN TOOLS:

After using each tool, the machine will automatically check that the tool has its full length
before it is returned to the tool-magazine. If this is not the case, the machine will display
the following error message on the control display:

>>TOOL BROKEN<<

In this case, the operator must check the reason for the broken tool, remove the broken
tool(s) and insert new tool(s) in the corresponding tool magazine(s). Also, he must find
the place where the tool broke and remove the remaining tool-fragments and continue
thie ‘work again.

ENABLfNG/DISABLING OF THE AUTOMATIC LASER MEASURING:
It is possible to disable fhe automatic laser measuring sequence by entering a code “A23”
anywhere in a program. The code for disabling is “A23 X..... YO0”, after which the laser

measuring will be cancelled.

Ifit is desired to enable the laser measuring again later in a program, a new code A23
must be entered: “A23 X.....Y1”."  This means, A23XY1=ON and A23XY0=0OFF.
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2.0 MANUAL OPERATION:

NEW KEYBOARD FUNCTIONS:

2.1

22

TOOL UP / TOOL DOWN:

The machine is now equipped with new useful functions. It has been necessary to
implement an automatic pneumatically operated retraction system for the clamping
feet.

This function is utilized by the laser device during the measuring sequence, because it
is necessary to retract the clamping feet due to the accuracy. -

This function can be activated manually by means of the TOOL-UP and the TOOL-~
DOWN keys.

If no tool-number is entered prior to the activation of the TOOL-UP key, this means
that the clamping feet are retracted to their top position. Activating the TOOL-DOWN
key, means that the clamping feet are lowered to their (normal) bottom position.

The function described above, can be used for inspection purpose, i.e. to check a tool
rotating in the spindle or to check whether or not there are tools in the spindles.

DIA? -KEY:

Pressing the “DIA?” -key means that the machine will start measuring the 1st (left)
spindle’s tool and display the result in the display in 0.01mm resolution. Immediately
after the read-out of the first tool’s result, the machine continues with the 2nd (right)
spindle’s tool, and finally displays the result of the 2nd tool’s measuring result.

If there are no tools in the spindles, the machine will stop and display the following
error message in the control display:

>>NO TOOLS DETECTED<<

After this message, the tool(s) must be inserted in the spindle(s) by the operator in the
normal way.

If the operator enters a digit (either 1 or 2, for left or ight respectively) prior to the
activation of the “DIA?”-key, the machine will measure only the corresponding spindle’s
tool and display the result (both diameter and length) in the control display.

" E.g. if the operator activates “1” + “DIA?”, the machine will measure the 1st (= the left)

spindle’s tool and display the resulting diameter and length in the display.
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DISPLAY READ OUT:

The machine is normally showing the measuring results (diameter and length) in 1/100mm
(0.01mm). Even though the diameter is always measured in uM (0.001mm), the results
are presented in 0.01mm in order to ease the reading of the measuring results.

However, it is possible to change the read-out from 0.01mm to 0.001 (uM) by entering
“SHIFT” + “DIA?”. Now the machine will display the results in uM (0.001mm) until
the “SHIFT” + “DIA?”-keys are activated again or until the SYSTEM RESET key is
pressed or the machine is switched off.

During the uM (0.001mm) read-out mode, the actual laser modulation signal amplitude
is also shown in the display (as described in section 3.0 below).

LENGTH:

When the machine displays e.g. “LENGTH +0.05” in the control display, this means that

the tool-point is 0.05mm lower than the theoretically correct measure of 20.32mm (0.8”).
In the example given above, the tool is 20.37mm measured from the top of the tool-ring

to the tool-point.
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3.0 SERVICE FUNCTIONS:

3.1

3.2

NOTE:

33

SHIFT + DIA?:

This function serves two purposes. Firstly it changes the read-out of the measuring results
from 0.01mm to 0.001mm (uM).

Secondly, it displays the actual value of the laser modulation signal in Volts. The laser
modulation level can be used to determine the present status of the laser system, e.g. if
the system is contaminated or prematurely aged or the like.

MAINTENANCE/SERVICE: -

No special maintenance is required for the laser system. It is only necessary to clean the
lenses from time to time, using a soft cotton wool sticker moistured with a little window
cleaner fluid. Do not use any solvents or strong fluids. If in doubt, use no fluid at all..

Do not -under any circumstances- try to disassemble the laser unit or use compres-
sed air during the cleaning, It is not allowed to adjust the trimming potentiometer
on the laser-board assy, because this will lead to immediate destruction of the laser
system!

SERVICE FUNCTIONS:

“99” + “DIA?”: Updates automatically the X-position of the laserbeam into the internal
register. This function is normally only used by the manufacturer for the
initial adjustment of the laser system. However, it might be necessary for a
customer to use this function, if an exchange of the laser-head should be-
come necessary.

“91” + “DIA?”: Causes the machine to measure the 1st spindle (left) in an infinite loop
until the “STOP” -key is pressed. This function is used by the manu-
facturer for the initial adjustment the laser system.

“92” + “DIA?”: Causes the machine to measure the 2nd spindle (right) in an infinite loop
until the “STOP”-key is pressed.
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TROUBLESHOOTING:

If the decimal read-out becomes gradually more unstable (random decimals), this is most
likely due to contaminated lenses, which should be cleaned as described above.

However, the machine will not be very sensitive to contamination because of the special
software controlled system used in the machine. This system ensures full control over the
signal levels and makes the machine capabel of automatically adjusting and updating the
laser system within relatively wide limits, which automatically compensates for possible
changes in the signal levels during the years.

The laser light is modulated with a very high frequency which makes the system insensi-
tive to other light sources, sun-light or reflections etc.

The laser light is harmless, because the emitted laser power is less than ImW @670nM,
and complies with the safety norms for CLASS-2 laser systems.

However, do not stare directly into the laser-beam!
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4.0 SPLIT AXIS DRILLING:

NOTE:

New feature for processing of giant size boards.

From May 1998 onwards, the Mape CNC-2000L machines have been equipped with a
new software, that enables you to drill extremely large panels.

It is possible to set up the machine to act like a giant single spindle machine.

In this “split-axis”-mode, the software automatically detects in which half area the hole
positions are located, and the left spindle only drills the holes in the left area, whereas the
right spindle automatically detects and drills the holes in the right area of the machine.

The operator does not have to worry about anything, since the detection and execution is
fully automatic and tightly controlled by the CNC.

The codes for enabling/disabling the automatic split axis drilling action (or “single spindle
mode”) is:

A37X....Y1 (split axis drilling action ON),
A37X....YO (split axis drilling action OFF)

Routing with split axis operation enabled:
Split axis routing operation is only possible for routing patterns that does not pass through
the centerline between the two work-areas!

5.0 DISABLING SPINDLES:

It is also possible to control in the program, which spindle should be active or deactivated.
This can be desireable if only one stack of boards is processed in the machine.

The code for disabling/enabling a spindle is A32, and this code may be inserted anywhere
in a program, e.g.:

“A32 X1Y0” means left spindle active, right spindle disabled.

“A32 X0Y1” means right spindle active, left spindle disabled.

”A32X1Y1” means both spindles active, which is the default value if no code A32 is entered in the

program.

(End of file Manual97.doc 5.8.98...)
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MAPE PROGRAMBANK DESCRIBTION

In the individual sub-menus, you can call a descriptive text with <Fl1>,
that tells you about the function you have just entered.

The latest COMPANY NAME and PROGRAM NAME will appear as a suggestion, that
can be accepted with either ENTER or the SPACE-bar.

The suggested name erases automatically, when the first character in a new
name is entered,

When the submenu has done the job, you can make a shortcut to other submenus,
while the system still remembers the last company- and program name.

This will make it quicker for you to work with the system, when more different
manipulations should be done with the same program.

LIMITS:

The maximum number of COMPANIES the system can handle is 1000.

Every company can have a maximum of 1000 PROGRAMS.

The lenght of a program line can be maximum 255 characters.

The number of program lines in a program is infinite, but the OPTIMIZER
can handle maximum 10,000 lines.

TECHNICAL:
The PROGRAMBANK has to be installed in C;\MAPE directory, and the dos-file
<COMMAND.COM> should be present either in C:\ or C:\DOS directory.

Even while the SOFTWARE-KEY is installed in the parallelport, the port is free
to use to other equipment, such as a printer, via the passthrough connector
in the rear end of the keybox.

When the system transmits a program, it is done through the selected port
(output) and with the selected settings, chosen in the SETUP-menu.

One of the items in the SETUP-menu is FILTER on/off.
When the FILTER is on, all program lines put in brackets () will be ignored
by the transmission-function, as if they were not there.

This is usefull when you wish to have comments in the program, that will
not be accepted by the machine, and therefore has to be removed before the
machine gets the data from the system.



Program-parts can also be made temporarily "invisible" by the use of brackets
and FILTER.

The FILTER-function also removes all unnecessary spaces, and thereby increases
the transmission speed.
If FILTER is active, it is displayed on the screen when transmission starts.

Technical:

When the computer is put into transmission mode BEFORE the machine is prepared
to receive, it is important that the computer goes into waiting-position.

This can be performed as a test, that the wiring is OK.

If the computer starts to send "out in nowhere", it is an indication that the
wiring is incorrect.

Normally it will then be the HANDSHAKE-signal that fails.
The transmission software uses DTR-input only as handshake.

The symptoms of an incorrect wiring are lost characters, causing program-
blocks to be corrupted randomly in the memory of the machine after the program
has been transferred.

Reception of programs is carried out via the COMPORT, and with the settings

selected under the SETUP menu.

The reception of data can be stopped by means of the ESC-key.

If the ESC-key is activated during the transmission, the program will NOT be
saved in the ProgramBank, because the system consider this a cancellation of
the transfer in progress.

If any transmission errors are detected during the transfer of data, the
transmission in progress will be stopped and cancelled. The system displays
a corresponding fault message on the screen. The program will not be saved
in this situation.

If a switch-box for data distribution is connected between the ProgramBank
and one -or more machines, the switch-box has to be set in the right position,
BEFORE the ProgramBank or the machine is made ready to exchange data.

When the machine is put into transmission mode BEFORE the ProgramBank is
put into reception mode, the machine MUST be waiting for the clear signal
from the PC.

If the machine starts transmitting immediately, before the PC is ready to
receive, it is a clear evidence, that the cable-connection is incorrect
or faulty.

A faulty connection results in loss of characters. However, this will normally

be detected by the ProgramBank, and a corresponding alarm message will be
displayed.

The delete-function is equipped with a safety-text, to avoid accidential
deletion of programs.

Once a program has been deleted, it cannot be restored again.



The Program Survey has 3 functions:

1) If a COMPANY NAME is entered, or the Enter-key is activated at the proposal

given by the ProgramBank, all PROGRAMS refering to that COMPANY will be
displayed together with the total number. If all the programs cannot be
displayed at one time, the next page appears by activating the ENTER-key.

2) If the letter "C" is entered as company name, the ProgramBank will display
all company names, which has been established in the system. The number of
names will also appear on the screen.

3) If the letter "P" is entered as company name, the ProgramBank will start a
printing procedure, which will print all COMPANY NAMES in the system with
their corresponding PROGRAMS. However, the demand for large amount of hard
copy paper does not tempt to use this function very often.

There is a maximum limit of 1000 COMPANY NAMES in the system, and a limit of
1000 PROGRAMS under each company name.

The OPTIMIZER is a quite harmless function, that does not touch anything, that

it does not understand.

Consequently, it does no harm to let the optimizer "give it a try", just to
see if a program could be optimized.

If the program contains anything, that is unknown to the optimizer, it will
automatically stop. The first unaccepted program-line will then be displayed,
including the line number. This makes it easy to find the line in the EDITOR,
where the correction can be made.

The optimizer is able to optimize a complete MAPE program with everything,
whereas new programs (e.g. CAD-programs) in general, must be cleaned-up by
means of the EDITOR, before the optimizer accepts them.

The program contents accepted by the optimizer is limited to %-sign, A-codes,
X/Y coordinates and T-numbers.

The optimizer adds automatically %$-sign, A03 and Al7 codes to the program, if
these are not already present.

If the optimizer was able to reduce the drill-route, the improvement will be
displayed in percent, and the optimized program saved in the system.

If no improvement was possible, this will be displayed instead, but then the
original program will remain unchanged in the system.

The optimizer is capable of handling programs up to 10.000 program lines.
If the program-size exceeds this maximum, it results in an error-message
on the screen, and a cancellation of the OPTIMIZING procedure.

The OPTIMIZER in particular benefits from a fast PC, because of the complexity
involved by this kind of function.






It will soon be possible to install a TIGA-GRAPHIC card, which will be able

to draw the programs on a colour screen with very high speed and resolution.
The program job can be displayed in full including all step & repeats, routing
and so on.

The new card offers a lot of useful and easy functions for fast and reliable
adaptation of e.g. CAD-programs. The system is able to show the operator
exactly what he is up against and what he is doing while preparing the job.

The TIGA-GRAPHIC card must have a separate SVGA-screen, and then the Program-
Bank will constitute a dual-screen system, with separate monitors for text
and drawing.

|
Installation of this OPTION will more than double the performance of the
ProgramBank system. ;

READING OF FLOPPY DISK can be accomplished from either the A -or the B drive.

DIRECTORIES may appear on a diskette, and therefore the system is designed to
cope with this situation. f

If DIRECTORIES exist, they will appear on the screen as white bars, specially
highlighted. They have been given a number that can be selected, just like
the ordinary files.

If a DIRECTORY is selected, the content of that directory will be displayed
on the screen. This directory may also have SUB-DIRECTORIES, which again are
specially highlighted etc.

At the same time, it is indicated, that 0 can be selected if you want to go
one step backwards in the DIRECTORY-system to the previous DIRECTORY.

The EDITOR is a highly advanced tool, which at a first glance, does not
appear to be anything special.

However, the EDITOR is in fact so powerful, that it would be too much to
describe all the details in this text, therefore we shall just mention a few:

It can search for codes (CTRL-Q F),

It can convert codes (CTRL-Q A),

It can jump to a specified line-number (CTRL-J L+number).

It can copy a marked program-section to other places in the program,
It can swap X- and Y-values.

Please refer to the manual for the EDITOR for more details.

This function converts a program from CNC 100-R to CNC 2000 format.

All coordinates are re-calculated from 1/2000" to 1/100mm and the zero-point

is adjusted to fit at X13000 Y500.

At the same time, the codes 06,16,26,23,37,35 are removed from the program,
and codes 14 and 33 will get a toolpod-number added to the X-field.

The code 36, which is the Z-axis lifting level, will be multiplied by 10,
and the codes 00,07,08,11,17,21,24,29,34,40 will be zeroed in X and Y.

The toolsizes will NOT be multiplied by 10. They have to be checked for
correct sizes.



After conversion the file shows the text: (CONVERTED FROM 1/2000" TO 1/100mm)
in the very beginning.

The baudrate is the transmission speed, by which the program-transfer is made.
It is stated and entered as data-bits per second.
The ProgramBank can be set-up for the following transmission speeds:

110
150
300
600
1200
2400
4800
9600 < is the normal setting.
19200

If all the connected machines can accept a transmission speed of 19200 baud,
it is highly recommendable to use this setting, due to the decrease in trans-
mission time, which can be reduced by fifty percent compared to the standard
setting of 9600 baud.

All MAPE models CNC-1000 and CNC-2000 can be set for 19200 baud.

This is accomplished by adjusting the internal register 26, in which the
X~-value is set to 1 and the Y-value likewise 1.

The parity-bit is an additional bit, which is transmitted after the 5, 6, 7

or 8 bits which form the transmitted character.

ODD, EVEN or NO PARITY can be selected.
The normal setting is EVEN.

The additional parity-bit forms together with the normal 7 data-bits, a
8-bit data set, which always has even parity.
The number of databits can be selected to 5, 6, 7 or 8.

The normal setting is 7 databits.

The number of stop-bits can be selected to 1 or 2.
The normal setting is 2.

The stop-bit is the last bit which is transferred in a data, and can be
considered as a pause between the individual data-characters.

2 stop-bits instead of 1, results in a larger pause between the individual
characters, thereby decreasing the transmission speed. However, it will
increase the safety margin during the transmission.



All MAPE machines accepts 1 stop-bit without any problems.
The 8th-bit value can be selected as continously '0', continously 'l' or
variable.

The normal setting is variable.

The 8th-bit is the most significant bit in the transmitted data, and the
value of the 8th-bit, only has significance if the data length are set-up
to 8 bits.

The delay-time is selectable from 0 to 128 milli-seeconds (mS).
The normal setting for MAPE machines is 0.

The delay-time is a pause or delay in milliseconds between the TRANSMITTED
characters, and should only be used if there is a transmission speed problem
in the RECEIVING END.

If the HANDSHAKE signal at the receiving end does not produce a STOP-level in
due time, an over-run of characters will occur, which again leads to loss of
transmitted data.

Based on transmission tests, the delay must be selected to the smallest
possible value. The reason for this is, that even a small delay-value,
drastically increases the the transmission time: A delay-time of just
1mS will double the transmission time at 9600 baud!

The FILTER can be selected to active (ON) or inactive (OFF).

The normal setting is inactive (OFF).

If FILTER is "ON", it is active only during "SEND TO MACHINE" operation, and
all that has been placed in brackets () in the program, will not be sent to
the machine in this case. Space-characters are also ignored.

This function makes it possible to place comments directly in the programs,
e.g. operator messages, tooling informations etc., without increasing the
transmission time or disturbing the machine.

Also program-parts that temporarily have to be "invisible” to the machine,
can be so using brackets and filter "ON".

The COMPORT can be selected to either COM1 or COM2.

The normal setting is COM1.

If the data transmission does not take place when specifying COM1l, please
try COM2.

Normally, COM2 is a 9-pole male connector, whereas COMl is a 25-pole male
connector. In PC's with only one COMPORT, this is always COMI1.

The networking to a MAPE machine is easily done by purchasing a standard,
shielded 25-pole interface cable with one male and one female connector,
a so-called "25-ALL-THROUGH" cable.
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[Values for status-registers:

Fil: STATUSNY2000 XLS RETTET 03.07.2000, KM computer/MS WORD/DOKUMENTER/MAPE & WORKS.

Date: h//fﬁ"ﬁ?/

revision

0307.00

Serial No:2/./0282 Customer: Sifgns Konek...... Model: Y7
(SARNIX 2V) l
X Y Description:
of 95&0 YE 30 |Correction XY leadscrews (PPM/10.000)
1 7 ooﬁ o |- / 552 5_ O |X toolpod, distance (from ref.) +/-. Y toolpod, distance (from ref.) +/-.
2 0 /500 |petta X toolpods (+1-). Delta Y toolpods +/-.
3 0 O |X-position Laser Z1. Y-position Laser Z1.
4 J (D |X-position Laser Z2. Y-position Laser Z2.
5 @ 0 |Laser beam-height vertical. Laser resolution: Steps/step-increment.
6 2 5 / é A06 Default (x1000 rpm.) A16 Default (mm/S)
7 /6 300 |A26 Defautt (mm/s) A46 Default (mm/S)
8 3 ZO 2_ A36 Default (NB:In steps) A50 Default (0-3)
9 0 s O |Ref Axis Configuration (0-3) Autoparameter load 0=On, 1=0ff
10 / 00 3 O |Ref. Speed (Towards endstop; mm/S) Ref. Speed (away from endstop; mm / S.)
11 0 / HF-Gen. Type O=Auto, 1=Mape, 2=S & M, +4=4 polet
12 4/ £/ |XY-Error Limit (Step) Z-Error Limit (Step)
13 30 0 3 00 XY-High Power Speed Z-High Power Speed
14 / g O / 2 5’ O 0 |Max Speed (mm/S) Axis resolution (uM / 1000 steps).
15 /] OO 50 |Acc-Time (mS) XY Starting value addition (%)
16 /’ g0 5 O |Dpecc-Time (mS). Starting value addition (%)
17 3 0O 2 50 O |Max Speed (mm/S) Axis resolution (uM / 1000 steps).
18 24 33 |Ace-Time (mS) Z-Up  |starting value addition (%).
19 ,/ O 3 3 Decc-Time (mS) Starting value addition (%).
20 /50 /D0 |MaxSpeed (mm/s) Max Stroke Speed (mm/S)
21 /O 23 |acc Speed ms) Z-Down {g;.ing value addition (%)
22 / O 3 3 Decc. Speed (mS) Starting value addition (%).
23 O @ |Tool-diam. max undertolerance (0.01mm) |Tool-dia. max overtolerance (0.01mm)
24 0 O |71 x-offset. Z1 Y-offset.
25 12 O |z2 x-offset. 72 Y-offset.
26 / / Data-Out specification:0=9600 1=19200.  |Data-In specification: 0=9600 1=19200.
27 @ 19 Z1 Reference +addition (steps). Z 2 Reference + addition (steps).
28 6 0000 | 30000 |x-Step @ ref-point. Y-Step @ ref-point.
29 5 5 0 Axis-configuration. Tool-depth (steps). ~+ - = .- -~ " .-
30 /O / o & |Max Spindle-RPM. Z-Axis height (steps). NB:+28step TEST!
31 63 5' / 50 9/ Ref. point distance (in steps). R
32 / 3 [0)0)°] ‘ \5 Do " Ref point co-ordinater (externally).
33 20 8 O O |X=Number of tool-pods lY=Air valve open/shutting timer (mS).
ul /000 //650 Min. pos. limit (steps), @ positioning.
35| LO2.50| 482.50 Max. pos. limit (step), positioning.
36 [?, /O Rpm OX timer mS
371 [ DOO 2.82. |Model No. CNC- Serial Production No.
38 ] ? ?5 N/A (Knaekpos. - Timer mS). Mains voltage adjustment.
39 O O | 1= Cancel automatic Z-UP function. Code A33.Y x 10
40 / 57 O gc’ Unit: 0=1/2000", 1=1/100mm, 1/1000". Checksum
Splndle type 3@3§C ..... % :../ L‘eft N6 il nght NO é-/ P
Laser-signal: ... ... VDC (typ 1.6-1.8V).

Distance adj. tool to workpiane (@20,32mm ringsetting): /,f&mm




