
SAFETY ADVICE

It may be necessary to adjust the height and position of the laser tube once the mirrors are set.
This is to ensure the laser beam is going through the centre of the focussing lens.

PRIMARY MIRROR ADJUSTMENT DIRECTIONS

The above table gives the axis of adjustment available from each mirror.
‘Slight arc’ means there is a very slight effect on the other axis of adjustment.

These adjustments are to the angle of the reflected beam.
These are used to ensure the beam is parallel with the X, Y and Z axis of the machine.

The goal is to have a perpendicular beam from the lens in all positions over the working area of
the machine. This can only be achieved if all the mirrors are aligned correctly, and the laser
beam is in the centre of the lens at all times.

The adjustment of each mirror directs the beam in only two of the possible three axis of
movement. Each of the mirrors has three adjustment screws forming an 'L' shape. The corner
screw adjusts the mirror diagonally. The other two screws will adjust the beam direction, one in
each of the two axis of reflection of the mirror. These are the easiest to use for alignment.

On most machines, the layout is to have the laser tube across the back of the machine. The
beam is then directed by three mirrors, two of which move as the machine moves the lens
carriage around the work area.

For clarity we will number the mirrors in the sequence that they are in, number 1 being the first
mirror to reflect the beam (outside the laser tube). Also, during these instructions, we will call the
X axis left to right, the Y axis is front to back and the Z axis is vertical. This is with respect to you
standing at the front of the machine, facing it, as an operator would.

ONLY FULLY TRAINED SERVICE ENGINEERS SHOULD CARRY OUT THIS PROCEDURE.

During this procedure it is necessary to operate the laser with the safety covers open.
There is a real danger of exposure to the laser beam.

There is also a possibility of the laser beam being
reflected outside the confines of the machine.

This presents a real hazard to persons and property, potentially within a large area.

BASIC PRINCIPLES

Axis Mirror 1 Mirror 2 Mirror 3

X
Y
Z

Accurate Accurate
Accurate Slight Arc

Slight Arc Slight Arc
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YOU MUST READ THESE WARNINGS CAREFULLY.

SAFETY ADVICE

IMPORTANT!

WARNING:

WARNING NOTE:

CTRfuture Ltd. will not accept responsibility for any damage caused
to persons or property by the mis-use of this information.

Only persons who understand these warnings should attempt this process.

Only fully trained service engineers should carry out this procedure.

During this procedure it is necessary to operate the laser with the safety covers open.
There is a real danger of exposure to the laser beam.

There is also a possibility of the laser beam being
reflected outside the confines of the machine.

This presents a real hazard to persons and property, potentially within a large area.

CO2 laser light is invisible to the human eye

the adjustment procedure may need to be repeated

To adjust the beam

This should be done with careful consideration of the possible risks.

As , it is necessary to place a thin piece of card
immediately in front of the mirror you are adjusting. This will show a small burn point when the

laser is fired, telling you where the beam is on the mirror.

This will be the process used throughout the procedure.
You will need a number of pieces to complete the alignment.

Under some circumstances, for example when a laser tube is replaced,
more than once.

This is because all adjustments are inter-related to some extent.
, it is necessary to 'fire' the laser (using the test button).

When you are not sure if the beam is basically correct,
use a large piece of card as the target for initial adjustments.

This will enable you to use coarse adjustments to get the beam 'on the mirror'.

Under some circumstances, for example when a laser tube is replaced,
the adjustment procedure may need to be repeated more than once.

This is because all adjustments are inter-related to some extent.

DO NOT SKIP STEPS!
If you are not sure about a step, go back and re-read, or contact your supplier.
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SAFETY ADVICE:

CTRfuture Ltd. will not accept responsibility for any damage caused
to persons or property by the mis-use of this information.

Only persons who understand these warnings should attempt this process.

Only fully trained service engineers should carry out this procedure.
Only begin these steps when you have read page 2 of this manual - safety & warnings.

When a tube has been replaced follow the Step 1 procedures. Otherwise go to Step 2.

1/
1-1/
1-2/

2/

2-1/

3/

3-1/
3-2/

3-3/
4/

5/

6/

7/

Note

THE FINAL CHECK

If
there is an error, then the beam is not square with the machine axis in either or both the X
and Y directions.

DO NOT SKIP STEPS!
If you are not sure about a step, go back and re-read, or contact your supplier.

Ensure the laser tube is parallel with the bed of the machine.
Set the height of the laser tube so the beam is in the vertical centre of mirror 1.
Adjust the horizontal position of the laser tube so the beam is in the centre of mirror 1.

Move the machine Y axis so mirror 2 is as close as possible to mirror 1. Test the beam
position on mirror 2.

Adjust mirror 1 to centre the beam on mirror 2.

With mirror 2 close to mirror 1, put a new test card in position at mirror 2 and fire the laser.
Leave the final test card in position.

Move the Y axis to the other end of its travel, away from mirror 1 and fire the laser.
Inspect the target to see if the beam hits the same spot on the test card that was left in

position after step 2-1.
Adjust mirror 1 if the beam is not hitting the same spot (repeat all steps 3 as necessary).

Repeat the same procedure between mirrors 2 and 3. Do not adjust mirror 1 during this stage.

Having ensured the beam reflections are parallel to the machine X and Y axis, it may be
necessary to readjust the laser tube position to ensure the beam is in the centre of mirror 3.
Repeat all the previous steps following any adjustment of the laser tube.

Adjust mirror 3 and check the quality of cut. Here you are looking for a good circular spot
created by firing the beam at a target card, placed on the machine bed under the lens (ensure
the lens is at the correct focus distance).

On the more powerful machines, cut a 25mm square out of thick acrylic. Inspect the cut edges
to see if they are vertical on all four sides. Any sloping sides indicates that the beam is not
vertical. Adjust mirror 3 (above the lens) if this is the case. that after adjusting mirror 3, it
may be necessary to readjust the laser tube position if the beam is not going through the centre
of the lens (indicated by a poor beam spot shape). The whole alignment process will need to be
repeated after the laser tube is adjusted if this is the case.

The final confirmation tests are to ensure the beam quality is good in all four corners of the
machine bed, and that a large rectangle is actually a rectangle. i.e. the corners are all 90°. The
simple way of checking is to measure the diagonals of the rectangle and see if they are equal.

Go back to steps 2 to 4 and check again!
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