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1 SCOPE

This document will guide you through the assembly of the electronics system that controls your Profiler,

a versatile General Purpose Milling Machine. Please read carefully through this instruction manual
before attempting to assemble any of the electronics parts. Failing to do so might result in assembly
mistakes that could cause permanent damage to your equipment!

2 GENERAL OVERVIEW

The heart of the electronics control system is composed of a main board comprising the power supply
and motor drive electronics and a powerful 16/32 bit controller board plugged onto it.

The assembly of the electronics control unit is very straightforward and will be explained step-by-step in
this document.

To communicate with the electronics, after assembly, you will need a PC with an RS-232 port (or a USB
to RS-232 converter). The serial port needs to be set as follows:

8 data bits

1 stop bit

no parity

No flow control

All communications will be handled by the user software supplied with the Profiler. There is no need for
you to do any programming.

3 CHECKLIST

Below is a checklist of all the parts needed for assembling the electronics of you Profiler machine. It is
recommended that you run through this list and check mark all items before starting assembly.

1 metal enclosure

1 ring core transformer 80VA + mounting kit

1 mains inlet with switch and fuse holder

1 glass fuse 20 mm x5 mm, 1AT

w W W W W

3 pieces of 0.75mm? mains wire (blue, brown or black and green/yellow) with fast-on plugs at both
ends

3 short pieces of 0.75mm? wire with fast-on plugs at both ends (used on the mains inlet)

1 LED, red, 5mm

1 plastic LED holder

3 female DB-9 connectors with fixing screws and nuts

1 plug, 2-way, with 30 cm wires pre-attached to it

3 plugs, 6-way with 30 cm wires pre-attached to it

1 set power/driver board with controller board plugged onto it

w W W W W W W W

7 plastic PCB supports
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The above material is intended for the electronics system unit. There are additional items that you will
need to connect the motors, i.e.:

3 male DB-9 connectors with matching plastic cap

flexible cable with 6 stranded conductors

flexible tubing for routing the cables
3 micro-switches to be mounted near the motors (so called homing switches)

w W W W

4 ASSEMBLY INSTRUCTIONS

4.1 Wiring diagram
An overall wiring diagram of the electronics unit is also supplied with this construction kit. (See file
Profiler_Wiring_Diagram_Rev1.pdf) Please use this drawing in conjunction with the instructions listed
below in case of doubt.

4.2 Cable assemblies

Start with preparing the various cables. Make 3 sets of cables using the 6-way plugs and the female
DB-9 connectors. Refer to figure 1 for the electrical connection diagram.
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Figure 1
The length of the 3 cables may be left as supplied or cut to minimize excessive wire loops. In
the latter case, make sure to check the wire routing before cutting them!
Solder the wires to the female DB-9 connectors as shown in figure 1

Pass the 6-way plastic socket through the mounting holes of the DB-9 connectors and fix the
connectors to the enclosure as shown on the overall wiring diagram.

The RS232 cable is already preassembled to the controller (MP1440).
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4.3 Mounting the boards

Plug the 7 plagtic PCB supportsinto the holes provided in the bottom of the endlosure.

Carefully pressthe board onto the supports until it locksin place (keep thewires and sockets out
of the way by taping them temporarily to theendosure).

Once the board isfixed in place, pressthe sockets for the motors & home switches onto the
corresponding heeders making sureto respect the sequence shown in the overdl wiring diagram.

Press the 8-way socket onto its header.

44 LED Mounting

Mount the plagtic holder and secure it with the fixing ring.

Mount thered LED onto the side of the enclosure by means of the plastic holder. Make sure both
LED wiresarein ahorizontd plane, thiswill meke soldering eesier.

Fix the LED holder in place with ahit of dsliconeglueand let it set.

Once the glue has set and the LED isfirmly held in place, cut the longest lead (the anode) to
approximately 12 mm and the other to goproximately 10 mm length. Do NOT cut them to the
samelength or you will not be ableto identify the anode anymore!

Press the 2-way header onto its socket (labeled LED), check the required wire length to solder
themto the LED and cut them accordingly.

Place apiece of hea shrink tube over each wire.
Strip the wires tin them and solder them to the LED as shown in figure 3 (red = anode).
Movethe heat shrink tube over the solder jointsand shrink themin place

Rev.2—March. 2009 Prdfiler ElectronicsAssembly P. 4/9



Socket + 2 wires Anode .,
I ——
B I | -
= = lll' J|r :F_é
Crimp sheeves _F

Lesrugth © S fet

Figure3

45 Trandormer Mounting

Pressthetransformer mounting bolt through the plastic support (you may need to enlargethe hole
in the plagtic part).

Pass the bolt through the holein the endosure.
Place one of the rubber mats over thebolt and let it rest on the bottom of the endosure.

Place the transformer over the bolt, center it and rotate it till the variouswires arein theided
position to connect to the power/driver board.

Placethe second rubber mat and the metd plate over the balt; press them onto thetop sdeof the
trandformer.

Put thenut on the bolt and tighten it to fix the transformer in place

Connect the transformer primary and secondary windings to the matching fast-on tabs on the
power/driver board. In case of doubt, double check on the overd| wiring diagram.

4.6 MainsInlet

Placethe 1AT fusein the holder of themainsinlet.
Place 3 wire bridges on the back of the mansinlet as shown on thewiring diagram.

Connect the 3 mainswires with fast-ons to the remaining tabs as shown on the wiring diagram.
Obvioudy the green/ydlow one hasto be used for the earth connection.

Now pressthe mainsinlet in the cut-out provided for it on theenclosure ssdewadll.
Connect the mainsinlet wiresto the fast-on tabs on the power/driver board.
Connect the free end of the earth wireto thetab provided on the metd enclosureitsdf.

4.7 Final Check

Before closing theend osure, double check dl connectionswith the overdl wiring diagram.
When done, close the dectronicshousing. It isnow reedy for mounting into theProfiler.
Thelag section of thisdocument describes how the stepper motors and the home switches have to

be connected to the driving e ectronics. Please read carefully through section 5 before attempting to
connect any moator and/or switch to thedriving dectronics.

Rev.2—March. 2009 Profiler Electronics Assembly



5 CONNECTING MOTORS & SWITCHES

Each axis of the profiler isdriven by a sepper motor and has aso called “homeposition”. Thisisthe
position that correspondswith the axis mechanica end-of-trave position in negative direction, i.e. the
axisabsoluteorigin. Moving an axisin negative direction until it reachesitsoriginiscdled “homing”.

During homing, detection of home position is donewith amicro-switch that will be actuated when the
mechanical origin is reached. Because the motor hasto stop ingtantly as soon asthe switch ishit,
homing isdoneat arather low oeed.

At start up, the controller will firg of al homethe Z-axis. Thisisthe highest point since the positive
direction for the Z-axis is downwards. When done, the other 2 axeswill aso be moved to their
respective home positions.

Each axis requires a6 wires connection with the d ectronics i.e. 4 wiresfor the sepper motor and 2
for the micro-switch. The micro-switches are mounted near the sepper motor and their NC (normally
Closed) contacts are used to detect the home position.

The stepper motors used on the Profiler have 6 wires but only 4 of them are used. Theremaining 2
are left unconnected but make sure they don’t touch any metd parts. Thereforewe recommend you
shorten them to about 2 cm and isolate the ends individualy with tape or heet shrink tube.

The X and Y motors are connected in the same way but on the Z-motor one of the winding
connectionsneed to beinverted. The correct wiringsareshowninfig. 4 for X & Y and fig. 5for Z.

Both figuresdo not show any color codes for the wiring from the motor/micro-switch to the male DB-9
connector as the choice of colorsisnot redly important. What counts is that the motor wires are
connected to the DB-9 according the wiring diagram shown in figures4 & 5.

In some casesthe stepper motors delivered will have only 4 wires. Please seewhich gppliesin your
case from the pictures down bellow. (Note: connecting principleisthe same, however only the color
codeisdifferent).

For the six lead motorsthe figures that apply are4 & 5.
For thefour lead motorsthefiguresthat apply are6 & 7.

In both cases when connecting the Z axis motor one motor winding connection has to beinverted.
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CONFIGURATION 1

X &Y Motors connections to the male DB-9 plug (see also text)
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Figure4

Z - Motor connections to the male DB-9 plug (see also text)
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CONFIGURATION 2

X &Y Motors connections to the male DB-9 plug (see also text)
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Figure6
Z motor connection to the DB-8 plug (see also text)
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Figure7
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6 TESTING

To test the electronics the box does not have to be mounted in the machine. Y ou may leaveit aside
beforethe find mounting.

Hint: Don't placethe DB-9 covers before you have tested the d ectronics and motor connection. Do
thisafter you' resurethat all isproperly connected. (To seehowto makethetest, sseherebdow).

When building the machine, make sure the moving parts of each axisare more or lessin the middle of
their travel range. Thiswill alow themto movein ether direction at first power up. When you have
finished building the machine and the electronics unit, procesd with thetesting of the dectronics:

Test procedure

1. Connect thecontroller to thePC using the RS232 connection (preassembled to the controller MPI440), connect the 3
motorsto the powerboard and plug in the power cord. Tum on the controller and look for aflashing red light
undernegth the controller (MPI440). If thisled is flashing, thismeansthe controller is ready to receive commands
fromthePC. If theled isnat flashing, check dl fusess (2 on the powerboard and 1 inthe mainsinlet)

2. Start up cdidriveand you should get amessage that the machinewill do areference run. When you click OK, the Z-
axiswill firsd move UP, next the X and Y axiswill go to thehomepastion (*). If one of theaxisisgaing in thewrong
direction, you have somewhere swapped thewires of the maotor of that axis. In that case turn off the controller and
check your wiring. If oneof the motorsisnot running, you need to check thewiring diagram.

3. When themachineishomed, the red rectanglein colidrive will tum green and you can move dl axis seperately. Test
al axisone by oneto make surethey run smoacth and can moveadl over thealowed range.

(*) Homeposition: Thehomepostion of themachineis: Z-axis conpletdy up, X-axis completdy to theleft and Y-axisto the front of
themachine.

CONGRATULATIONS YOUR PROFILER ISNOW READY FOR USE!
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MAINSINLET (REARVIEW)
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Mounting of DB-9 connectors for the 3 motors
(es viewed from outside of enclosure)

The RS232 connector is preassembled to the controller.
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(*) All DB-9 connectors are femaleand shown as viewed from their solder side!

DB-9 Femde (*)

DB-9 Femde (*)
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