
��  What are the options for the X and Y axes of systems like the OS200B and OS210B?

�� �While the Z axis (focus axis) is always critical, the cross directions are not as demanding.  

In X and Y, the primary tasks are (1) moving though a relatively long distance to bring the microscope
to the general vicinity of the aerial image, and (2) fine adjustment to center the image in the microscope
field of view. 

In our experience it is seldom necessary to make actual measurements of lateral position1.   Instead,
lens analysis is based on measurements within a single field of view.   With this in mind, here are 3
options:

Option 1:  manual dovetail slides.
The is is the standard option for the Y axis on the OS210 system, and for both X and Y on the OS200B.
In the photo below the microscope has been removed to more clearly show the large dovetail slide and
the smaller “pusher” used for fine adjustment.  

When all 3 clamping screws are partially loosened, it is possible to slide the clamp along the dovetail
with hand pressure.  However, once motion stops, the clamp remains stable. The clamp will not move
until the applied force is greater than the “breakaway force” necessary to overcome friction.  

When the clamping screw on the small “pusher” clamp is tightened, the pusher allows very fine control
of motion over a limited range.  The one turn of the pusher screw moves the stage by ¼ mm, so very
fine control is possible.

When all three screws are tightened, the clamp is completely immobile.  Tightening the clamping
screws does not result in motion of the slide.

1 The OS210B is an exception.  Here it is desirable to plot distortion by comparing the actual X coordinate to the angular
position of the telescope.



Don't be misled by the apparent simplicity of this design.  Under optimum conditions2 I have been able
to use these slides to move and return to position with 100 nm repeatability. 

Option 2:  precision cross-roller stages 
The cross roller stage used on Z is also available as an option on the X and Y axes.  

These stages have very nice “feel.” They are fundamentally no more precise than the dovetail slides,
but they certainly are a pleasure to use.  Because the micrometer thimbles are calibrated it is possible to
make distance measurements if this should ever be  necessary.  On the other hand when locked in
position the dovetail slides will always have better long term stability and stiffness than a complex
mechanical stage with bearings.  Whether you chose the cross-roller stages is primarily a question of
personal preference3.

Option 3: rapid travel rack-and-pinion slides.

We offer two versions of rack-and-pinion stages, differing in total travel.  

2 This means no coffee, a practiced  hand, and an Allen wrench with a very long lever arm!  
3 And budget.  The cross-roller stages are rather expensive.



The stage on the right has a total travel of about 30 mm.  This stage is standard equipment on the X
axis of the OS210B.   The stage on the  left has a total travel of 80 mm and is used on some of our
custom test stations.  Both are available on either the X or Y axis of any of our microscopes.

The stages are described as “rapid travel” because a single turn of the knob moves the stage by 20 mm.
Compare this to the cross-roller stage, where a single turn of the micrometer thimble moves the stage
by only 0.5 mm.  In spite of the rapid travel feature, it is easy to set the stages with a precision of 25
microns.  This is usually more than enough sensitivity for lens testing setups.

The rapid travel stages are particularly appropriate when you need to move back and forth over long
distances.  The X axis stage of the OS210 is a perfect example:   Consider a hypothetical situation:
You wish to evaluate a 35 mm camera lens for use in an application with a total field of 20 mm.   With
the rapid travel stage, you can quickly move to any point in the field of view.  With the cross-roller
stage you'll have to turn the micrometer thimble 40 revolutions to move to move from one edge of the
field to the other!

The rapid travel stages are intermediate in cost between our simple manual dovetails and our precision
cross roller stages.  

Position readout:
The manual dovetail slides do not lend themselves to situations where position readout is required.
The cross roller and rapid travel stages are both available with optional dial-indicator readouts.  A dial
indicator readout is standard the X axis of the  OS210B:


