MAXNC CL

OPERATION MANUAL

COMPUTER REQUIREMENTS:

The MAXNC CL software requires a PC computer, 66 M/H or faster,
with one bi-directional parallel port installed. Just 640K of standard
memory is required but 8 M/B of extended memory is recommended for
fast contouring. A clean configuration without any programs running in
the background is essential for proper operation. Windows is not
required. For disk communication, DOS 5.0 or higher is needed.

CONNECTING TO THE COMPUTER:

The MAXNC servo controller connects to the computer by means of a
parallel port cable (supplied). This cable connects to a parallel port in the
PC. The addresses of the parallel port need to match the addresses
written in the parameter file of the MAXNC software. This file can be
viewed with the program ‘PR.EXE’ after installation of the software.

The software is supplied with the port set at 378 Hex (888 decimal).

Caution: do not operate with the wrong port address , it can cause
serious damage to the controller.

To change the address of a port in the Maxnc software, use the program
‘PORT.EXE’ and write the starting address of your port in HEX numbers
(after software installation).

If you need to find the starting address of the parallel port already
installed in your computer, use SETTINGS/SYSTEM from WINDOWS or
MSD.EXE from DOS.

INSTALLING THE SOFTWARE:

Assuming that your external drive is 'A', insert the disk labeled CL2 and,
at the DOS prompt type A:SETUP. From Windows, click on Start, then on
RUN, then type A:SETUP. The directory \MAXNC_S will be created in
your C drive with a sub directory named \E . The programs will load
automatically. If you purchased the 4th axis option and/or the Digitizer,
install the corresponding disks at this point.



The driving program (MAX.EXE) can be started by double clicking the
MAXNC_S icon on the Desktop or by using ‘MY COMPUTER’, then find
the MAXNC_S folder, then double click on MAX.

Due to the "REAL TIME" operation of the MAXNC software, it is
recommended that the machine be operated in DOS first to ensure that
all systems are operating properly, then if you would like to operate it
from windows, follow the instructions at the end of this manual to create a
new folder for Windows operation.

If running the program from DOS, type CD\MAXNC_S to change to the
MAXNC_S directory then type MAX to start the drive program.

The MAXNC Closed Loop Servo programs run at higher speeds than
Windows does, and they require absolute control of the microprocessor,
so if MAX is started from Windows, all programs will close and MAX.EXE
will take over. Windows will restart after exiting MAX.

Note: Windows XP users will not be able to run from DOS so care should
be taken to ensure that no other program is running when running
MAX.EXE.

START-UP:

Check that all motors and encoders are properly connected to the
controller before applying power to the system.

Also, make sure that the electric breaker switch (the one below the on-off
switch with the # 5) is not in the ‘out’ position. If it is out, push it in.

The program will ask you to test the HOME/LIMIT switches response on
your computer one time only to ensure that the parallel port is set to the
correct address and that it has input capabilities. If there is no response
to the switches, exit the program (ESC) then refer to SETTING PORT
ADDRESSES at the end of the manual.

Note: There is a critical synchronization process between the
ENCODERS and the drive motors. This process is done automatically
every time the machine is turned on and the program starts. If for some
reason the motors don’t synchronize, the program will give you a ‘SERVO
ERROR’ when trying to move. Just press ‘M’ a couple of times then ‘R’ to
reset.

OPERATION :

Start by practicing the ‘JOG’ command. Press key ‘5’, then select the axis (X, Y,
or Z) then press either ‘SHIFT’ key to move (right SHIFT key to move + or
left SHIFT key to move -). Be careful not to allow the axis to overtravel, at this
stage software limits have not been established. Try the other axis. Speeds can
be changed by pressing the number keys.



If the slides move is Ok. proceed to HOME the machine by pressing ‘H’. Be
ready to press the ‘SPACE BAR’ to stop motion if something doesn’t look right.

CAUTION: The machine will move to the positive end of travel, first
in ‘Z’ then in 'Y’ and then in ‘X', as soon as the ‘H’ key is pressed.

The MAXNC CL machines are equipped with a combination home and
limit switches on the + (plus) side of the X, Y and Z axes. The travel to
the - (minus) side of the axes is limited by the software. The homing
operation provides the program with the information needed to limit the
travel to the opposite end of the switch, based on the travel distances
written in the file SERVPR.DAT. These distances are written in steps

(resolution X inches).

If ' HOME’ has been completed, the program will show the MAIN MENU of
operations on a key bar at the bottom of the screen. Instructions on the
operation of these keys are given as follow:

MAIN MENU :

Key 1 ..LOAD program

Key 2 ..RUN program

Key 3 ..MDI

Key 4 ..EDIT

is used to call up a NC program for MAXNC to
execute. Answer with a path (if in a different
directory), name and extension in DOS format or
press Enter without a name to view and scroll up
and down the directory to select the file. The
directory used is dictated by the file: ‘FILEDIR.DAT’

will execute the NC program in memory, starting at
the line shown with the yellow bar. The program will
run in continuous or line by line mode based on
prior selection of ‘C’ or ‘'S’. During motion, the
space bar can be used to interrupt the program
and hold movement of the slides, (do not use
pause) or press ‘S’ to stop at the end of present
move.

Manual Data Input, is used to manually command a
move one line at a time and without a program.
When done, press ENTER to exit the MDI mode.

is used to edit the NC program. Use the arrows
keys to scroll lines up or down. Press ‘C’ or ’I' to
modify. It is also used to search, and to position the
pointer to start the program at other than the first
line.



Key 5 ..JOG is used to manually move the axes, in fast, slow or
in the speed dictated by the number keys from 1 to

9.
Key 6 ..ZERO AXIS will zero the chosen axis register.
Key 7 ..DNC is used to run a program that is too large to fit in

standard memory. It reads the program directly
from the hard drive. It is limited only by the capacity
of the drive. No editing is allowed. Also, because
no look ahead is possible, G41 and G42 are
disregarded.

Key. 8 ..RESET is used to reset the NC program counter to the first
line. It will also cancel any tool offsets that may be
active and turn off spindle and coolant . It should
be used before the start or restart of a program .

Key. 9 ..OFFSET TABLE is used to view and modify the tool length and tool
radius compensation table.

ESC .... To exit the program.

The following commands are also available from the main menu and from SLIDE
HOLD mode:

CTRL/S same as M3. A motor speed needs to have been
set with a S word for the spindle to start.

CTRL/U Toggles G64 and G65.
The following command is also available from the main menu only:

CTRL/H HOME. It will send the axes to the home
switches and reset positions ..

Play around with all the menu options to familiarize yourself with all the screens.
There are some sample NC programs that you can load and run to see the
operation under automatic control, for example: press 1 then 'ENTER' then
select WHEEL.T from the list. Jog to the center of the X and Y axes, bring down
the Z axis to touch the material, (a piece of wood or aluminum 2" by 2" by No
Less Than 1/8 thick, clamped in a small vise or on the table, will work. If you are
going to clamp the material to the table then place a small piece of wood 1/8”
thick under your material or you may damage your X axis Table.) and zero all
axes. Press 2 (RUN) (use a 1/16 end mill for tool) and watch a small wheel
being machined.

PROGRAMMING



To write or modify an NC program, you can use the EDIT (4) function of
MAXNC or use an editor such as EDIT in DOS, NOTEPAD in Windows
or a word processor in text mode before entering MAX. The basic format
of an NC program is a list of Cartesian coordinates that indicates the
positions that the tool will move to, together with other information
needed such as linear or circular move, feed rate etc. A single letter
followed by a number are the basis of every command. The codes
supported by Maxnc at this time are shown next:

GO0 ...Rapid move

GO02 ...Clockwise arc

GO04 ...Duell

G12 ...Full circle clockwise
G20 ...Inch mode

G43 ...Activate a tool offset

G40 ...Radius offset cancel

G42 ...Radius offset right

G49 ...Tool length comp. cancel
G53 ...
G64 ...Screen update disable

G81 to G86 ..Drilling cycles *

G91 ...Incremental mode

Fxx ...feed rate (speed)

Dx .....Tool radius offset #

Xx.X ..X axis input

ZX.X ..Z axis input

I x.x ...Distance in X to center of arc
M30 ...End of program and reset
M2 .....End of Prog (without reset)
M5 .....Spindle Stop

Machine Coordinate System

GO1 ..

GO03 ..

G13 ..

G21 ..

G49 ..

G41 ..

G43 ..

G61 .

G65 ..

G9o0 ..

G92

Rx.x

YX.X .

AX.X .

J X.X

MO0

M3 ..

M6 ..

.Feed controlled move

.C-clockwise arc

.Full circle c-clockwise

.Metric mode

.Deactivate tool offsets

.Radius offset left

.Tool length compensation active

..Switch detect command

.Screen update enable

.Absolute mode

...Absolute preset

..Tool height offset #

..Drill rapid to move

.Y axis input

A axis input

... Distance in Y to center of arc
...Program stop

...Spindle Start

...Tool Change prompt



M8 .....Coolant on M9 .....Coolant Off

MO1 ...Optional stop M99 ...Repeat program
Sxxxxx ...Spindle Speed Lxx ....Line repeat

These are the most common ones in the industry. More “G” and “M”

codes will be added in the future and software upgrades will be made
available.

Let's look at a short program and analyze the commands:
G00X0.5Y0.5 ( rapid move to the x-y position indicated)
G00z20.1 ( bring the tool to the height indicated)
G012-0.250F5.0 ( feed the tool down to the depth indicated)
Y0.0 (linear move in Y at feed rate )
G02X-0.5Y0.01-0.5J0.0 ( make 1/2 a circle at same feed )
G01Y0.5 (linear move in Y at same feed )

G00z20.1 (rapid move up in Z)
(G81X0.0Y0.0R0.0202-0.300F2.0

(drill cycle; rapid move in x-y then rapid to R
height, drill to Z depth at feed and rapid back to

R).
X0.312Y0.312 (rapid to x-y and drill again as before )
X-0.312 (same)
G80 ( cancel drilling cycle and return to Z0.1)

G00X1.0Y1.0Z21.0  (rapid move in all three axes simultaneously)

M30 (end of program, move pointer to beginning )

Study the sample programs in the disk while operating the machine in
single step mode and observing the movement of the axes ( the last line



on the screen is the one ready to be acted on when you press -S-). Most
were designed with X0 and YO in the center and the tool touching the
surface for Z0.

CNC programming is not difficult to learn and the sample programs can help you
get started, but the machine is capable of very complex operations that require a
deep knowledge of this language to take full advantage of that capability. Here
are some suggestions on books that deal with the subject:

CNC A FIRST LOOK PRIMER by William W. Luggen

FUNDAMENTALS OF NUMERICAL CONTROL by William W. Luggen
COMPUTER CONTROL SIMPLIFIED by Michael Fitzpatric

COMPUTER NUMERICAL CONTROL OF MACHINE TOOLS by G.E. Thayer
CNC MACHINING HANDBOOK by James Madison (Printed by Industrial Press
Inc., and available at MAXNC)

A lot of CNC programming today is done with the help of computers running
CAD/CAM programs. These programs are usually very costly (in the thousands
of dollars) but are a great help to the programmer. In order to provide our
customers with at least some tools to create programs from CAD, we furnish
software to convert DXF files created from a CAD system, into ready to run CNC
programs.

THE CNC PROGRAM GENERATORS

The DXF NC program generators are MILL.EXE, MILLAX.EXE (for the
4th axis option) DRILL.EXE, E.EXE, and E2.EXE

To create a CNC program in this mode, the first step is to make or call a
drawing in AutoCAD, then create POLYLINES over the lines or arcs that
you want the machine to cut (or convert these lines and arcs to
POLYLINES). These POLYLINES will become the tool paths of your
program and will have direction (only POLYLINES and points will be
recognized by the generators ). Export a DXF file (DXFOUT) and pick
the POLYLINE(S) that represent the tool path(s), in the same order in
which you want them machined. Enter the name of the DXF file. Select
AUTOCAD 13 format for output. To facilitate the handling you should
include the MAXNC_S directory as follows:

'DXFOUT" (enter) (file name?) \MAXNC_S\HOOK.DXF

(number of decimal places/E entities; ) E (enter)
(select) (enter), (enter).

Exit AutoCAD, go to MAXNC_S directory and type:
MILL or MILL4X and answer the questions presented by the program.



Use your editor to do any editing or to merge several programs into one.

For drilling or full circle operations, pick POINTS in the drawing and use
DRILL instead of MILL to create the program.

The “DRILL" program can be used without a cad system by just entering
the X-Y coordinates of the holes to be drilled. (press F-10 to exit this
mode)

DESCRIPTION OF ‘G’ & ‘M’ CODES

G codes:

GO  Linear motion in any or all axes at the maximum speed. Modal command (states
active until changed). Requires one or more axis words. Can be written as GO0
Examples:

GO00X1.0
G0X1.525Y0.250
Z0.2

X2.000

G1 Linear motion in any or all axes at the speed specified by the ‘F’ word. Requires
one or more axis words and a feed rate. Examples:

G1X1.0F2.55
G1X1.525Y0.250
Z0.2

(G2  Circular motion clockwise in X and Y axes at the speed specified by the ‘F’ word.
Requires an X word, a Y word, an | word, a J word and a F for feed rate (if the feed rate
has not been assigned in a previous line). Examples:

N1G1 X1.0 Y0.0 F5.0
N2G2 X-1.0 Y0.0 I-1.0 JO.0 F4.0
N3G0Z0.2

X and Y (in line N2) are the coordinates of the end position of the arc. | is the
incremental distance from the X starting point to the X coordinate of the center of the
arc. J is the incremental distance from the Y starting point to the Y coordinate of the
center of the arc. The starting point is the absolute position that the machine held when
the arc was started (usually the previous line or N1 in the example).



G3  Circular motion c-clockwise in X and Y axes at the speed specified by the ‘F’
word. Requires an X word, a Y word, an | word, a J word and a feed rate. Examples:

N1G1 X1.0 YO.0 F5.0
N2G3 X-1.0 Y1.0 I-1.0 JO.0 F4.0
N3G0Z0.2

G4  Duwell. It requires a parameter in milliseconds with the word P. Example:

N1 GO X2.0 Y1.0
N2 G1 Z-0.1 F3.0
N3 G4 P2000

N4 GO Z0.1

G10 Tool Table Preset. It allows the presetting of values in the tool table from the NC
program rather than manual entry. Use the P word to specify the tool table number and
the Q word to enter the value.

N1 G10 P3 Q1.500

This will place the value 1.500 into the number 3 position of the table.

G12 Special code to move from the center of a circle, out to the circumference,
around a full circle clockwise and back to the center of the circle. It requires an | word
with the radius of the circle and a feed rate.

G13 Special code to move from the center of a circle, out to the circumference,
around a full circle c-clockwise and back to the center of the circle. It requires an | word
with the radius of the circle and a feed rate.

G20 Turns the INCH mode on.
G21 Turns the METRIC mode on.

G40 Turns tool radius compensation off. The amount of the compensation will be
removed at the next X or Y move. The G40 command does not produce a move by
itself, but the same line can contain an X and/or Y move. The last move in X or Y before
the G40 has to be a linear (GO or G1) move.

G41 Turns left tool radius compensation on. Requires a D word with the number of
the tool offset compensation table. The code will generate a move to an offset that is at
90 degrees to the left of the line, between the starting point, and the point of the next
line that contains an X and/or Y move. The amount of the offset is the one from the tool
table pointed to by the D word. Thereafter it will maintain this offset from the program
path until the G40 word is commanded.

The first move in X or Y after the line with the G41 code has to be a linear (GO or G1)
move.



G42 Turns right tool radius compensation on. Requires a D word with the number of
the tool

offset compensation table. The code will generate a move to an offset that is at 90
degrees to the right of the line, between the starting point, and the point of the next line
that contains an X

and/or Y move. The amount of the offset is the one from the tool table pointed to by the
D word. Thereafter it will maintaining this offset from the program path until the G40
word is commanded.

The first move in X or Y after the line with the G42 code has to be a linear (GO or G1)
move.

Examples:

GO0X1.125Y2.0

G41D6

G0z-.2
G1X1.125Y2.5F3.0
G2X1.875Y2.510.375J0.0
G1X1.875Y2.0

G40X2.0

GOX0YO

Caution: Tool radius compensation needs to be used with care to avoid unpredictable
moves. Make sure that the program contains a tool path that allows the computation of
the offset path without resulting in extremely large or O distances.

Some of the most common errors in the tool path are:

Reversing the direction of travel

Making a groove or notch that is too narrow for the amount of the offset

Making an arc with a radius smaller than the amount of the offset

Having an arc(G02,G03) as the first or last line between the G41/G42 and the G40.

(G43 Turns tool height offset compensation on. Requires an H word with the number
from the tool offset compensation table. The amount from the table is added to any Z
move from the program to arrive at the final Z move. It is used when programming tools
with different lengths, while using the same Z zero reference. G43 needs to be canceled
(with G49) before a new H number can be activated.

G49 Turns tool height compensation off.

G61 Input sensing command. Requires one or more axes and a feed rate. It initiates
a move until a change is sensed in the Probe connector (pin 13 of the port) or the
destination is reached.

If a change in the status of the Probe connector is sensed, motion will stop, after
deceleration, and the program pointer will move to the next line. Uses for this code
include the electronic edge-finder, the electronic tool setter, homing the axes and more.

(G64 Continuous contouring command. It disables the deceleration at the end of every
line of code. It also disables the screen updates at the end of every line of code.
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Screen update is activated temporarily on SLIDE HOLD (pressing the space bar). A G64
code can be activated manually by pressing CTRL/U from the main menu or from the
SLIDE HOLD mode.

G65 G64 cancel.
G69 Automatic switch to JOG mode from program mode

G80 cancels Drill Cycle codes. It creates a move to the Z position held when the drill
cycle was initiated.

G81 Drilling cycle. Requires the following words:
R; rapid travel in Z before start feeding. Usually the absolute Z height just
above the part being drilled
the depth of the drilling operation.
feed rate. Required only if it is not active.
; Required only if different than present position.
; Required only if different than present position.
; Required only if different than present position.

> <X TN

The code will stay on and repeat at every line with an axis command, until the G80 or
any other G code is commanded.

(82 Dirilling cycle with dwell. Requires the following words:
R; rapid travel in Z before start feeding. Usually the absolute Z height just

above the part being drilled

the depth of the drilling operation.

dwell time in milliseconds

feed rate. Required only if it is not active.

; Required only if different than present position.
; Required only if different than present position.
; Required only if different than present position.

><XTIN

The code will stay on and repeat at every line with an axis command, until the G80 or
any other G code is commanded.

(83 Peck Drilling cycle. Requires the following words:
R; rapid travel in Z before start feeding. Usually the absolute Z height just
above the part being drilled

Z, the depth of the drilling operation.

Q; peck distance. Must be positive and smaller than total feed travel.
F; feed rate. Required only if it is not active.

X; Required only if different than present position.

Y; Required only if different than present position.

A; Required only if different than present position.
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The code will stay on and repeat at every line with an axis command, until the G80 or
any other G code is commanded.

G90 Absolute command mode. All commanded positions issued, from memory or
MDI, after this command are regarded as absolute.

G91 Incremental command mode. All commanded positions issued, from memory or
MDI, after this command are regarded as incremental.

(G92 Register preset command. Requires one or more X, Y, Z or A words. The
specified axes register will be set to the amount indicated after the axes.

M codes :

MO  Program stop. The program will resume with the "C" (continuous) or "S" (single
step) key

M1 Optional program stop. The program will resume with the "C" (continuous) or "S"
(single step) key

M2  End of program. Stops program execution only. Does not reset or move the
program pointer.

M3  Spindle start clockwise. Requires the S word with a value stating the spindle
motor RPM. The S word is modal Example:

M3S5000

M4  Spindle start c-clockwise. Active in the software but is not included in the
hardware

M5  Spindle stop. Active in the software but is available in hardware with the 4th axis
option only

M6  Tool change. Stops program execution and asks for a tool change. Program flow
will resume on manual restart.

M8  Coolant on. Outputs a 12 Volts, 1 Amp signal out of the control box (connector
below the parallel connector).

12



M9  Coolant off.

M30 End of program and reset. Stop program execution, turns spindle and coolant off
and sets the pointer to the beginning of the program.

M99 Program repeat. It can be given a P word with the number of repeats. After
repeating the number of times indicated by P, it will continue with the rest of the
program. M99 will repeat the program, from the beginning, or from the last line that
started with the character "*" if used with the parameter ‘P’.
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PLOT

To view the tool paths on the screen, on the DOS prompt type PLOT
followed by a space and the name of the NC program you want to view
(example:

“PLOT \MAXNC\WHEEL.T”). From Windows Explorer, click on Plot
and enter the NC program name to view the tool plot.

Press ‘M’ in order to see the menu. There is also a set of parameters
that may need to be modified depending on the type of graphics display
adapter in your system. Use the PLOTPR program to change them; the
values provided are for a VGA 640x480 video mode 18.

ENGRAVING

From the DOS prompt type ENG or click on ENG.EXE from windows,
then follow directions. The resulting NC program can be merged with
others and can be viewed with the PLOT program. The individual
characters are in a sub directory named \E\ and are in the form of small
NC programs of a 1" size. Only capital letters are provided. You can
create your own fonts by making an NC program for every letter and
saving it in disk with the prefix MTS for upper case or NTS for lower case.
(The ENG.EXE program will fit the engraving to the specified length. For
an engraving of a specific height, use ENG2.exe.)

HOME SWITCH INPUT:

The home/limit switches are connected in series to pin 12 of the parallel port.
(second connector above the parallel port connector in control box) After the
initial HOME routine, all limits are activated by software, based on the travel
distances writing in the file SERVPR.DAT. The values are in STEPS, or
TRAVEL*RESOLUTION. (example: 10 inches * 4000 steps per inch = 40,000
steps)

SWITCH DETECT COMMAND (G61):

G61 is used to interrupt a move when a change of state happens in a switch
connected to PIN 13 of the parallel port (first connector above the parallel port
connector in control box). Typical use is as a HOME position locator or PROBE
sensor. Example: “G61X10.0” will move towards the X10.0 position until it
reaches it, or the switch changes state. At this point it will continue with the next
line on the program. This input is wired to a connector on the right side of the
machine. A digitizing probe and software is available for applications such as
saving a three dimensional contour shape in disk.
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LIST OF EXECUTABLE PRGS:

MAX.EXE

PLOT.EXE

PR.EXE

Main drive program. Normally limited to files
of 300,000 bytes or less but unlimited in
DNC mode.

Screen plot in 3D. Size of Files is limited
only by the capacity of the hard drive.

Parameter setting program. Used to set-up
and modify settings for the drive program.

Using the PR.EXE program to change parameters.

The PR.EXE program allows you to modify the PRMTRS.DAT file. Here is an

explanation of these parameters:

1- JUMP START SPEED.

2- MAXIMUM SPEED.

3- SLOW JOG.

4- ACCEL. FACTOR

5- X BACKLASH

6- Y BACKLASH

7- Z BACKLASH

This is the factor for the initial speed of the
motors. The motors will accelerate from this
speed if the program feed rate will allow it.
Normally set at 3. Increase to slow down
the starting speed.

Maximum speed in RAPID mode (G00) and
in FEED mode (G01,G02,G03 etc.).
Normally set at 1600. Decrease to slow
down.

Controls the speed of the SLOW JOG
MODE. Increase to slow down

Controls the degree to which acceleration

occurs between jump speed and maximum
speed. Increase to accelerate faster.

Play in the drive can be compensated with
this parameter. It reads in steps. To
convert, multiply inches by the resolution of
that axis (ea. 0.0023" x 4000 = 9 steps).
Same as above but for Y axis.

Same as above but for Z axis.
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8- FEED CONTROL

9- X RESOLUTION

10- Y RESOLUTION

11- Z RESOLUTION

12- PORT ADDRESS 1

13- PORT ADDRESS 2

14- PORT ADDRESS 3

15- PORT ADDRESS 4

16- PORT ADDRESS 5

17- PORT ADDRESS 6

Affects the proportion of the stated program
feed rate. Change this if the programmed
feed rate is not accurate (in inches per
minute).

Sets the resolution for this axis. Is given in
STEPS per INCH (or STEPS per
MILIMETER for metric systems). To arrive
at this number, multiply the STEPS per
revolution of the motor by the revolutions
per INCH of the drive (or screw).

Same as above but for the Y axis.

Same as above but for the Z axis.

X, Y ,Z and A codes are output to this
address. Is a decimal number, normally
888.

input signals. Normally 890.

other output signals. Normally 889
auxiliary codes (future implementation).

auxiliary codes (future implementation).

auxiliary codes (future implementation).

18- PROMPT FOR TOOL CHANGE Setting this parameter to other than O will

19- STOP FOR OPTIONAL STOP

20- INCH OR METRIC SETTING

21- A RESOLUTION

22- A BACKLASH

interrupt NC program execution on any “M6”
in the program and prompt you for a tool
change.

Setting this parameter to other than O will
interrupt NC program execution on any “M1”
in the program.

Setting this parameter to O will start the
MAX program in INCH mode. A setting of
‘1’ will start the program in METRIC mode.
Same as resolution for the other axes.

Same as backlash for the other axes.
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THE 4" AXIS:

The Optional 4th. axis accessory for the MAXNC-10CL and 15CL CNC
Machining Centers, expands the capabilities of the Machine with the ability to
rotate the part being machined, under program control, in full interpolation with
the other three axis.

It includes a 4.0” diameter rotary table, which is normally mounted with the axis
of rotation perpendicular to the spindle of the machine and parallel to the X axis.

The resolution of the system is 0.025 of one degree per step.

INSTALLING THE PROGRAM:
After inserting the 4™ axis disk in the "A" drive, type: A:SETUP

The software will be copied into the MAXNC_S directory. If the directory has not
been created in the hard drive of your computer, then you need to install the
original MAXNC CL software first, then install the 4th. axis software second.

The 4th. axis software will activate the rotary axis in the controller by setting the
proper parameters in the ACODE.DAT file. This software should be installed
after the main MAXNC CL software.

All the "A" axis functions operate in the same way as they do in the other axes.
The register for the "A" axis is set to display to 3 decimal places. One revolution
of the motor rotates the rotary table 5 degrees. Since there are 400 half steps
per revolution on the motor, the resolution of the 4th. axis is 0.0125 degrees.

Rotation is clockwise for a positive move commanded in the program, or by
manual jog.
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The faceplate of the rotary table is constructed with 4 “T” slots for mounting
parts, fixtures, chucks etc.

MOUNTING THE 4TH. AXIS ON THE MILL:

Clamp the rotary axis on the left side of the table of the MAXNC MILL, using 4
“T” nuts, screws and hex nuts. Before tightening the nuts, indicate the faceplate
of the 4th. axis to be parallel to the “Y” axis. Note: the rotary table is relatively
heavy. This helps to dampen vibration very nicely but it also places a heavy
burden on the "X" axis motor. Care should be taken that the rotary table is not
operated too far to the left without some counterbalance on the right.

Install the 2 connectors into the lower 2 sockets of the control box by removing
the loop connector that was supplied with the machine.

PROGRAMMING:

Programming the 4th. axis is done with the "A" word. For example, a rapid move
to an absolute position of 90.000 degrees is done as follows:

GO00A90.0

A command to move all 4 axes simultaneously at a specified feed rate would
look like this:

G01X1.5000Y2.00020.2000A-180.0F3.0.

Controlling the spindle is done with "M" commands: "M3" turns the spindle on;
"M5" turns the spindle off. "M30" (Program reset) will also turn the spindle off, as
well as resetting from the main menu (8).

USING THE MILLAX.EXE PROGRAM:

The MILLAX.EXE program can be used to create rotary axis programs,
automatically, from flat CAD drawing DXF files. Draw the tool paths in
POLYLINES, or convert LINES and ARCS into POLYLINES, in the same way
that you do with the three axis program generator.

Export the drawing to a DXF file. Run the MILLAX.EXE program with the name of
the DXF file as follows:

"MILL4X dxfname.DXF"
dxfname is the name you gave the DXF file when you created it in the CAD
system. If the file is in a different directory, type the whole path name. Don't

forget the space after MILL4X. If you are working in Windows, just drag the DXF
file to the MILLAX.EXE program to execute.
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The "Y" axis values in the CAD drawing are converted to "A" values, after
adjusting them for the the diameter of the part.

If you need to machine a series of features around a cylinder, and you need to
place them equally spaced, then draw the tool path (with POLYLINES) in your
CAD system, then use COPY or ARRAY, separating the paths in the “Y” axis by
an amount equal to the following formula:

Y =DIA * PI/SPACES.

Example: six pockets need to be milled around a 1.5 Dia. bar. Draw one pocket
at X0 and YO then copy it 5 times along the "Y" axis a distance of :
(1.5" X 3.14159 / 6) = 0.785397" each.

When You run the DXF file with the MILLAX.EXE program, enter the same
diameter that you use in the formula and the program will replace the "Y" linear
values with the proper angular values. Since there is no circular interpolation in a
rotary axis, polyline arcs are converted to a series of straight lines to simulate a
curve around the diameter.

Some sample NC programs are included to demonstrate the process of 4th axis
programming, including the DWG. files (from AUTOCAD), the DXF files, and the
CNC programs (with the “T” extension).
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DIGITIZING:

The digitizing probe and software (Optional), allows the automatic input of 3D
coordinates from any solid object into a computer file. The uses for this capability
include the creation of NC programs for machining, importing data into CAD
programs for modification, reverse engineering and many other.

There are several programs included in the Digitizing package to allow
modifications of the data once it has been stored.

Now let's run the “PROBES” program: From the MAXNC_S directory, type
“PROBES” A screen similar to the screen for MAX will appear. Functions listed
in the main menu with the same name, work in the same fashion as in the
motion program.

MENU KEYS:

TEACH

PROBE

MANUAL DATA INPUT
EDIT

JOG

ZERO AXIS

BACK

RESET

O~NO OIS WNE

KEY 1 ‘TEACH’ is used to create a NC program by moving the machine in JOG
and recording the coordinates by pressing the key ‘T’.

KEY 2 ‘PROBE’ will start the digitizing process. The probe should be positioned
at the X0 YO Z0 position before selecting this function. Function 5 ‘JOG’ can be
used for this.

KEY 3 ‘MDI’ operates in the same way as it does in the “MAX” program. It can
be used to position the probe precisely anywhere around the working area.

KEY 4 ‘EDIT’: Use the Arrow keys to highlight the digitizer parameter to edit:

X DIMENSION: Distance in X that the digitizing probe will cover. Must be
positive.

Y DIMENSION. Same as above but for the Y distance.

Z MAXIMUM DEPTH. This is the maximum depth that the probe is going to
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go to in the negative direction (down). If it has not touch anything when it
reaches this depth, it will move horizontally until it touches something or it
reaches one of the limits. This number must be negative.

TEST DISTANCE. This is the distance to move before testing for a touch.

SPACING BETWEEN PASSES. Distance between tool paths as the probe
sweeps back and forth.

RECORDING DISTANCE. The program will record the contact coordinates
to the disk after this distance has been traveled. The smaller this number is,
the higher the precision would be, but the disk file will be larger also, and it
would take longer to run later.

FEED RATE: The feed in INCHES/MINUTE recorded in the CNC program.

DIRECTION. Three choices are available:

Number 1 will sweep an area from left to right first, starting on X0YO, then
right to left and so on.

Number 2 will sweep from front to back first, starting also on X0YO then back
to front and so on.

Number 3 is for digitizing using the 4™ axis.It will start at X0, YO, Z0, and A0
then it will sweep first in X (positive) then A (positive) and so on.

CNC FILE NAME. Enter a file name and extension here. If you want the file to
be in a different directory, then enter the PATH before the name (ea:
\progs\car.t). This is the name of the CNC program that will be saved.

KEY 5 ‘JOG’ operates in the same way as in the MAX program. Used to move
the table

KEY 6 ‘ZEROQO’ also operates in the same way as it does in the “MAX” program. It
is used to preset the coordinates to zero at the position that the probe is in. If
you want to preset a number other than zero, then the ‘MDI’ (key 3) should be
used to input a G92 code i.e.: “G92X1.500” will preset 1.5000 on the X register.

KEY 7 ‘BACK’ will send the probe to the X0 YO Z0 position starting with a move
up or down to Z0, then a move horizontally to X0 YO. Its recommended to use
this key just prior to using ‘PROBE’.

ESC will exit the PROBES program As in MAX, the locations shown in the
registers will be saved in the drive.
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Using The Probe

Place the probe in the spindle using a 1/4” Dia. collet. Plug the connector into the
socket provided on the left side of the Maxnc Machine.

Use JOG to position the probe just above the highest point of the object you wish
to digitize, then use 6 (zero axis) then Z to zero the Z axis. Move the X axis so
the probe will be at the leftmost edge, and the Y axis to the nearest edge of the
area that is to be digitized. Use 6 from the main menu to set X and Y to zero.
Measure the distances from that point to the right and to the back, and enter
them with ‘EDIT’. For the first try, accept the defaults for the rest of the inputs.
Press the 2 key to start the digitizing process.

X,Y and Z zero

The size of the point at the end of the probe is important for the intended use of
the file. If you are creating a CNC program in order to machine the part later,
then the size of the point should be the same as the diameter of the ball endmill
or tool for a 1 to 1 scale. If the machined part is going to be twice the size of the
digitized part, the point should be one half the size of the cutting tool. Otherwise
corners may end up rounded. A 1/8" Dia. stylus point is included with the probe.
A CNC program to turn a 1/16" Dia. stylus point is included in the disk. It shows
the versatility of the mill in this use as a lathe.

The conversion programs.

Included in the Digitizing disk, is software to convert a CNC program into a DXF
file to be imported to a CAD program. The name of this program is
NCTODXF.EXE. When the program ask you, enter the CNC program name. The
DXF file created will be named the same as tha CNC program but with the
extension .DXF
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As a bonus, a program to create 3D CNC programs from 3D dxf files is also
included. The program name is 3DXF.EXE. Its a compiled program and it
requires that all the elements exported to DXF be of "LINE" type. A prototype 3D
drawing file (for AUTOCAD) and some sample 3D drawing files are included.

CHECKLIST:

1...PLACE THE “MAXNC CL2" DISK 1 IN THE FLOPPY
DRIVE AND TYPE “ A:SETUP “. IF THE COMPUTER IS
RUNNING IN WINDOWS, CLICK ON THE ‘START
BUTTON THEN ON RUN THEN TYPE “A:SETUP”.

2...RUN THE MAIN PROGRAM "MAX", TURN THE
MACHINE ON THEN PRESS ONE OF THE HOME/LIMIT
SWITCHES TO SEE IF THE LIMITS LIGHT ON THE
SCREEN CHANGES FROM GREEN TO BLACK. IF IT
DOES, THEN TRY THE MODE JOG (5) . RUN
DIFFERENT AXES AND CHECK FOR FREEDOM OF
MOVEMENT. TRY ALL THE COMMANDS AND SOME
OF THE NC PROGRAMS PROVIDED.

IF THERE IS NO CHANGE IN THE LIMITS LIGHT WHEN THE
SWITCH IS PRESED, TURN THE MACHINE OFF, THEN
REFER TO INSTRUCTIONS ON PRINTER PORT ADDRESS
CHANGE ON PAGE 18.
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PARALLEL PORT ADDRESSES:

The Maxnc CL2 driver programs are shipped with the parallel port addresses
starting at 378 hex (888 decimal). Be sure to connect the parallel port cable to
their appropriate port if your computer has more than one. If there is a need to
change these addresses, it can be done using the program PORT.EXE. The
electrical jumpers on the port cards will have to be changed to correspond to the
software.

To run programs larger than 300,000 bytes, the DNC (7) option from the menu
needs to be used. This mode of operation works by reading the CNC file directly
from the hard drive. For most computers there is no problem accessing the drive
at the speed required.

COMMON DOS COMMANDS :

C:\> root folder

C:\>CD\WMAXNC _S to change to the MAXNC_S folder.
C:\MAXNC_S>MAX to run the MAX.EXE program.
C:\MAXNC_S>PR to change parameters.
C:\\MAXNC_S>COPY A:GEAR.T _____ to copy program ‘GEAR.T’ from ‘A’ drive

to the MAXNC folder in the C: drive.
C:\\MAXNC_S>COPY GEAR.T A: to copy program ‘GEAR.T’ from the
MAXNC folder to the ‘A’ drive.
RUNING 'MAX' FROM WINDOWS :
(Windows 98 and Windows ME)
Click on 'MY COMPUTER® icon, click on 'C:" drive, t hen on 'MAXNC_S'

folder, then double click on 'DOSTOWIN' program. Th is will create a new
folder named 'MAXWIN' with new settings to allow MA  X.EXE to operate
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under Windows (400 m/h or faster computers). It wil | also place an icon on
your ‘desktop’ called ‘MAXWIN’ to activate the prog ram.

Note: Windows is a multitasking system and will affect the operation of MAX if is
running other programs. Also, it runs slower than DOS and it has many more
interrupts and other impediments that may cause problems for a REAL TIME
operation of a motion control system like MAXNC. Many of these problems are
minimized if the computer has a fast microprocessor (400 M/H or more).

RUNING 'MAX' FROM WINDOWS XP:
(Windows XP Home only)

Click on 'MY COMPUTER' icon, click on 'C:" drive, t  hen on the '"MAXNC_S'
folder, then double click on 'MAXXP.BAT' program. T  his will create new
settings to allow MAX.EXE to operate under Windows XP (400 m/h or faster
computers). It will also place 2 icons on your ‘des ktop’ called '"MAXWIN'
and ‘PROBEWIN’ that can be used to start the progra ms. Read the file
‘XPSETUP.TXT" in the MAXNC_S folder for instruction s on adapting
Windows XP for running MAX.

**Please note that this software will not work with Windows 2000 or with
any Windows Operating System newer than XP Home Edi  tion.**
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CONTROLL BOX CONNECTIONS

POWER SWITCH

AUX OUTPUT 12 V.
(COOLANT PUMP)
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CONTROLL BOX CONNECTIONS

Z ENCODER

Z MOTOR

X ENCODER

X MOTOR

Y ENCODER

Y MOTOR

A ENCODER

A MOTOR
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