The Pacer Open Architecture Machine Control System

Total Flexibility for Ease of Operation and Maximum Productivity

Open Architecture isnot a high tech marketing buzzword, it is an essentid
requirement for any productive and flexible manufacturing organisation. For CNC
routing and engraving machines, which are used in awide variety of industries for
many different gpplications, an open control system alows easy integration into an
exiging environment and maximum versatility for future growth.

Pacer Systems has dways devel oped its own machine control systems - even the very
first Pacer, ddivered in 1983 had its own in-house developed software and hardware.
In those days it was quite rare to find customers adready equipped with CAD software.
For this reason Pacer supplied an integrated CAD system with dl its CNC machines.
At the time this was probably one of the most advanced and easy to use solutions
available and led to many hundreds of machines being supplied dl around the world.
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Many new Pacer customers will aready have a design system that they are happy and
familiar with or they may have sdected a system that is particularly suitable for their
type of product. This CAD system may be located in a drawing office, away from the
factory. It istherefore important that the CNC machine can:

1. Accept datafrom awide variety of CAD systems
2. Rerievethe dataviaanumber of different transfer mechanisms, eg.: floppy disc,
network, CD-Rom €tc.

A solution that provides this level of choice to the user is a true open architecture
solution. The Pacer XM C-E machine control system can do dl of this. It accepts 2D
design datain sandard HPG, DXF or PLT formats, which iswidely supported by al
serious CAD, or drawing packages and runs on a standalone or a networked PC sited
adjacent to the machine. For 3D work XM C-E imports industry standard g-code data.

Therole of the XMC-E softwareistwofold - it first has to generate the cutter path and
then it has to send this data to the machine, at the same time providing full control



over the machine actions. At its smpleg, the cutter path generation will use the cutter
diameter and automaticaly caculate an offset from the design so the machine will cut
the part to the required dimensions. There are however alot of other considerations to
take into account when cresting the cutter path. Some of these are handled fully
automaticaly such as the ordering of contours so that inner ones are cut before outer
ones. Many other cutting parameters can be set by the machine operator - some of

these are asfollows:

Automatic Rounding of Cornersfor Perfect Inlays: All corners can be
automatically rounded to the minimum possible radius compatible with the
selected toal. This dso works where different cutters are used for each part of

theinlay.

Work Holding Tabs: Thisisa particularly ussful Pacer feature which enables
smdl routed components to be held firmly in place until removal. Tabs can be
located automatically with no operator intervention. This feature improves
qudity and productivity by iminating the need for any clamps, jigsor

workholding tape.

M ulti-pass Cutting: Tough or thick materias can be processed with ease by
just entering the maximum cut depth to be used per pass.

Engraving Features: include areafill dgorithms to automaticaly generate

contourswithin

specified areas and step

and repeat for multiple
copies of the same job.

Layers: thisisafadlity
which dlows different
parts of ajob to be cut
with different
machining parameters,
eg.. different offsets,
different tools, different
depths of cut etc.

Al e @I - % 2 _PAGE |

[ TR o R o i v
N oEs

vk v ® | e T i
R R TRT0 w p O0 Pe 00 ea e LTS AR N
Fo e e bl WA Y JBE BRT 0 1

Some CAD systems have facilities for generating cutter paths and will aso have some
of the above features. If such asystemisin use then XMC-E can directly accept cutter

path data from the CAD system.

Machine Control festures are important for fast and efficient operation of the

machine. These include:

Queuejobsfor cutting

Start, Stop and Pause functions

Vary feed and plunge rates during cutting



Based on Industry Standard Har dwar e and Software

The Pacer XM C-E software runs on astandard IBM compatible PC under Windows
95 or 98. By following standard Windows conventions users are able to find their way
around the system with little or no training. The friendly graphical interface and
familiar dialogue boxes mean that they can be cutting and engraving jobs as soon as
the machine is unpacked and instdled.

The use of astandard PC allows a choice of how the machine will be integrated
within an exigting production environment. If the design getion is remote from the
machine then the machine control PC can be fitted with a network card for fast and
easy downloading of jobs. Alternatively, awhole range of other file transfer media
could be used including floppy disc, CD-Rom, opticd disc, tape etc. If the machine
control computer isto be used as the design gation as well then any Windows based
CAD or drawing package can be ingtdled to run dongsde the XMC-E.

Single Sour ce Supply

Pacer Sysemsis probably the only supplier of CNC routing and engraving machines
who design dl the machines, build the control systems and develop the machine
control software themsalves. This means that Pacer have total control over all
developments. Thisis aso of great benefit to the customer asit means that they have
only asngle source of supply. If aproblem were to develop with the machine,
whether in the software, controller of the machineitsdf then the Pacer engineers can
very quickly pinpoint the cause and provide asolution. Thereis no reliance on third
party suppliers which could result in afault being passed from supplier to supplier
whilgt the customer suffers.



