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INTRODUCTION

\

'\ o

The CENTROID CNC4 motion controller
provides 2 axis circular and 3 axis linear
moves using industry standard CNC codes.
The CNC4 is capable of supplying up to 8
amps per motor phase at 50 VDC to large
frame stepper motors. Motors of this size are
suitable for moving virtually any milling
machine table under full CNC control.

Full micro-stepping (1600 step/rev) is used to
eliminate the resonances and vibration
normally associated with stepper motors. The
result is a low cost CNC controller which
provides excellent positioning and
repeatability characteristics.

The CNC4 is suitable for use with almost any
milling machine, however it is highly

recommended that you install a set of re-circulating ball screws on all three axes. If the machine
is worn appreciably, it is recommended that you have the mill over-hauled. Positioning accuracy
and repeatability is almost entirely dependent upon the mechanical performance of your mill. On
a typical knee mill with ball screws (Bridgeport Series 1 or equivalent), repeatability to plus or
minus .001 to .0015" is typical. On a larger and more rigid mill (bed type mill with square ways
and good ball screws) repeatability to plus or minus .0005" or less is practical.

SPECIFICATIONS

Drive motor

Drive type

-DC stepping motor 4, 6, or 8 lead

-open loop, or closed loop 50 VDC bi-polar micro-stepping

chopper-drives, 8 amps/phase max, 8 micro steps per full step
(1600 microsteps per revolution on a 1.8 degree stepping motor)

Interpolation
Positioning mode
Units of measure
Programming Standard

Programming macros

-2 axis circular (XY, XZ, YZ), 3 axis linear (XYZ)
-incremental (G91) or absolute (G90)

-inch or metric (G70, G71)

- EIA RS-274 (G codes)

-up to 99 macros; loops
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Canned cycles -13 canned cycles (G77-G89) drilling, boring, pockets, facing,
bolt-hole circles

Communications port -RS-232 at up to 19,200 baud

Programming input ~-external ASCII terminal (dumb terminal) or PC emulating a dumb
terminal

Internal program -24,575 ASCII characters (equivalent to 200’ of punched tape)

storage capability

Program and set-up -lithium cell, 5-year life

data back-up

Front panel user -Jog buttons X, Y, and Z in the plus or minus direction, slow or
fast controls and incremental or continuous jog, pause/resume, feed-rate

override, program start/resume, Emergency kill button

I/0O capability -8 M-function relay driver outputs, 8 programmable switch inputs
(limits, sense inputs) standard.

Optional 2nd I/0 board with #0-24 BCD with strobe, outputs, 8

additional switch inputs, suitable for driving a tool-changer or
other device with a BCD interface.

AC power requirements _ -120 VAC, 800 watts
Enclosure dimensions -17"W, 10 3/8"H, 15"D, 40 lbs

The following performance specifications are based on a .200" pitch (5 turn per inch) ball screw
with zero machine table lash or flex, CENTROID 1350 oz/in or 2130 oz/in motors:

Minimum programmable increment ' .000125"

* Repeatability +/-.000250" to .000500"
Rapid traverse speed single axis 120 IPM

Maximum linear milling rate (G1) 120 IPM

Maximum Circular milling rate (G2, G3) radius > 3" 120 IPM

Maximum Circular milling rate (G2, G3) radius < .125 24 IPM

Average circular milling rate (G2, G3) 48 IPM

~* Actual results will vary according to machine rigidity and amount of machine lash.
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FRONT PANEL CONTROLS
CAUTION!! Do Not Remote the Front Panel Switches.

The only method to remote the front panel swithes that is approved by Centroid is to
have them run through the I/0 card. Modifications to the unit must be done and a second 1/0
card may be necessary. Only a Centroid technician can make the appropriate modifications
to the unit. If the unit is modified in any way by the user the warranty is void. Running any
wires from the unit’s enclosure will allow electrical noise to creep into the unit and can cause
the unit to lock up, loose position, or even damage the CPU or drive boards.

FEEDRATE OVERRIDE

This control enables the operator to adjust the feedrate on the fly. The amount of override
ranges from .1 (10%) to 1.1 (110%) of the feedrate specified in the CNC program.
Turning this control while the CNC4 is cutting will cause the speed to increase as the
control is turned clockwise or decrease as the control is turned counter-clockwise. This
control will only affect feedrate moves (G1, G2, G3). During Rapid traverse moves (G0),
this control setting is ignored.

It is recommended that you choose a feedrate which is very close to the desired speed
and use this control for small speed adjustments.

START BUTTON

This button, when pressed, will cause the CNC4 to immediately start to execute the
program contained in the CNC4 edit buffer. Note that this control is enclosed by a safety
shroud to prevent inadvertent pressing of the button, causing un-expected movement of
the axes.

This control is also used to signal the CNC4 to continue after a manual tool change (M6),
program stop (MO, M1), or pause condition initiated by pressing the space bar on your
terminal or computer keyboard.

11! WARNING !!!
The start button will cause the CNC4 to start moving the axes immediately without
further warning. Be certain that you are really ready to start the program when you press

this button. Pressing the PAUSE button or the STOP button will stop any movement if
this control is pressed by accident.
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PAUSE

When the Pause button is pressed, all axis movement will decelerate to a controlled stop
and the following prompt will appear on the terminal or computer screen indicating that
the CNC4 is paused:

PAUSE Pushed, Release PAUSE to Continue, ESCape to Cancel.

The axes will remain paused until the control is pressed again. When the Pause button
is released the axes will accelerate and normal program execution will resume. If for any
reason you wish to stop program execution altogether, press the PAUSE button. When
the axes have stopped and the screen prompt appears, presSSIGQNTROL C> or
<CONTROL X> will cause the Control Menu to appear on the screen.

Note that only pressing the PAUSE button will not tum off devices connected to the
M-function relay outputs. For example, if the Spindle motor is connected to the relay
outputs and was turned on with an M3 in the CNC program, it will continue to run
(while the program is paused) until:

1) The Space Bar or the Start Button is pushed. The program then resumes and the
spindle will tum off when a M5 is encountered in the CNC code.

2) The. Control C keystroke sequence is entered on the keyboard. If the unit is
Paused, and Control C is pressed, all relays will be forced open and the spindle
will stop.

3) M5 is issued from the Run Immediate Mode.

In addition to the front panel pause control, the spacebar on your terminal or computer
keyboard will also cause the CNC4 to pause. Pressing the space bar again (or the front
panel START button) will cause the CNC4 to resume program execution.

JOG BUTTONS

There are six momentary contact push buttons on the CNC4 front panel which enable the
operator to move the axes by simply pressing one of the buttons.

There are two buttons for each axis. The labeling on the CNC4 front panel shows the
axis, and direction of movement for each jog button. Only one axis can be jogged at a
time. If + and - jog buttons move the axis in the wrong directions, change the
direction inversion in the Setup Menu choice 7.

In addition to the six jog buttons, There are two toggle switches marked SLOW/FAST

and CONT/INCR. These switches determine whether the jog speed will be slow (4 IPM)
or fast (120 IPM), and how far the axis will move when a button is pushed.
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