
Orion Optics UK Ltd  ODK Collimation and 
setting up Instructions

Models January 2025 onwards

Why do I need to check these settings?
Your telescope was assembled in our factory and tested to ensure it produced excellent 
images at the correct image position to allow you to carry out either visual observations or 
imaging. However, in transit to you, occasionally the precise settings may move a little and 
not allow optimum performance, The method following and the equipment supplied will allow 
you to check and adjust if necessary these settings to ensure you are able to produce the 
top class images your ODK is capable of. If at any time you feel you would like a little help 
with the instructions or following the procedure, please feel free to email us at 
sales@orionoptics.co.uk

Setting up Secondary to Primary mirror spacing
The ODK series of telescopes have five optical elements. The Primary Mirror, the Secondary 
Mirror and three Corrective lenses. All these are shown in fig #1. The position of the primary 
and corrective lenses are pre-set in our factory and are fixed square to the carbon tube.
The secondary mirror and its housing are able to be collimated and moved along the 
telescope’s optical axis. To enable the focal plane to be identified as being in the optimum 
performance position, we have supplied some mechanical and optical components. To 
achieve the best performance from your ODK the separation of the two mirrors needs to be 
accurate to within +/- 1mm. With the method described below, this is easily achieved.



All the components are shown in fig #2 and are listed here:
a) Ronchi grating in 31.7mm housing
b) Spacer for holding Ronchi grating at correct back focal distance. (BFD) to enable set 

up. This is for the ODK10, 12 and 16 models.
c) Adaptor to couple Ronchi Grating and Spacer to focuser. 
d) Note. These components are dimensioned to suit the standard ODK focuser fitted to 

the telescope. 

Fig 1: Optical layout of the ODK system. Five elements are contained in the design which consist of 
the primary mirror, the secondary mirror and a 3 element lens corrector.

Alignment  Components

Fig 2. Standard accessories which enable the setting of collimation and secondary to primary 
distance.



Step #1, Approximate Collimation:
Assemble the items, and tighten the locking screw. 
Slide into the 31.7mm holder a low power eyepiece, say 25mm. Point your telescope at a 
bright star, anything between mag 3 and mag 1, making sure your telescope’s sidereal drive 
is running.  Adjust the focuser until an image of the star is seen. Defocus the star, making 
sure you are inside focus, not outside, this is important. You are looking for a donut shape, 
white donut, and black background.
If the centre of the donut hole looks at, or very close to being in the centre of the donut, 
please pass now to the next Step 2.
 If the donut hole is not in the centre, adjust very slightly the three outer collimation screws 
on the outside of the spider holding the secondary housing. You will notice here that there is 
a larger central screw, within the three outer screws. This is holding the secondary mirror 
and it’s housing in position, make sure at this stage you don’t touch it. At this point you have 
a donut near the centre of your eyepieces field of view, the donut being a defocused star 
slightly inside focus, the hole being to one side. This shows the collimation of the telescope 
is out and you need to adjust it. In Fig 4a shows a diagram of what you are probably seeing, 
although the narrow and wider sections of the donut, might not be in the same orientation as 
shown. This does not affect the collimation procedure, merely which of the secondary 
collimation screws you adjust. Fig 4b indicates which direction you need to move the image 
to remedy the collimation error. Adjust one of the three screws discussed earlier by about ¼ 
turn. This is where you will gain experience in collimation, knowing which screw moves the 
image in what direction. After 2 or 3 attempts, it will all become clear. Note which direction 
the image in the eyepiece moved, if it went the correct direction, reposition your telescope to 
centralise the out of focus image again. If it moved in the wrong direction, adjust the original 
screw to as close to it’s original position as possible and adjust another, possibly 2 of them. 
A little time spent here will pay dividends later in saving time.

Assuming now you have the hole of the donut in the centre of the donut. You have 
successfully collimated your telescope but, it will need a finer adjustment later on in the 
procedure.

Fig 4: These show what your out of focus image might look like (on the left) The opposite shows what 
you are trying to achieve, an almost perfectly collimated telescope.



The following Fig 5 shows the adjustment screws which are set on the secondary spider at 
the top of the tube.

Fig 5

Step #2, Setting the secondary to Primary Spacing.

Your ODK optical system will only perform to design and as well as it should when the 
spacing between the primary mirror and secondary mirror are set to an accuracy of +/- 1mm.
 When this distance is set correctly it will produce the image plane (focal point) in the correct 
position behind the main mirror’s cell. This procedure does need a measuring tape or similar, 
and the use of the set of Ronchi gratings and the adaptors shown earlier. When the focal 
plane falls in the correct position, the separation of the two mirrors is correct to a fraction of a 
millimetre. If you have changed the focuser or only have the Ronchi around, your 
measurements are taken from the back of the mirror cell where you will see the OOUK and 
ODK logo. The BFD can be found on the ODK page on the website and below in a table. 
You will need a tape measure or ruler in this case.

ODK size          BFD from the logo on the cell          ext tube length
   10 213mm 64mm
   12 218mm 64mm
   14 210mm 64mm
   16 216mm 64mm

Remove your low power eyepiece from the supplied 31.7mm adaptor and replace it with the 
Ronchi grating holder and Ronchi grating. Push it almost fully in (about 3 mm short) and lock 
with the screw. Place the whole assembly into the focuser at the optimum measurement 
(ODK10 = 213mm) and lock that in position with the focuser’s screws at the top of the draw 
tube. 

If you now look through the Ronchi grating you will see a group of black, parallel lines, rotate 
the Ronchi holder until they are vertical. The number of lines visible could vary considerably, 



your task now is to adjust the secondary mirror’s position in relation to the primary. Fig 6 will 
give you an idea of what will be visible.

If you are finding difficulties following these collimation notes, please contact us, and these 
notes at hand.

Fig 6

Your view will be something like one of the above, probably mid way. The result of adjusting 
the spacing the primary and secondary mirrors correctly will make fewer and fewer lines 
visible until just one line or even just a partial line is visible. You now have to determine 
which direction you need to move the secondary mirror. Make a note how many black lines 
are visible.
NOTE: For every mm you move the secondary mirror, the image plane will move almost 
exactly 6.5mm. 
Method:
Slacken off the screw holding the Ronchi holder in its adaptor. Hold it lightly without moving 
it. Whilst looking at the frequency of the Ronchi bands in your view, slide out the Ronchi 
holder a few mm. Did the lines increase in number or did they reduce in number?
If they increased in number the separation of the secondary and primary is too much, if they 
reduced in number shows they are too close. To make the adjustment you are now able to 
show which direction the secondary should move. 

Ronchi grating shows decreased number of lines:
1. Loosen the locking screw holding in the Ronchi grating and push all the way in the 

Ronchi grating holder. Re-tighten. This is very important.
2. Go to the collimation screws as shown in Fig 5.
3. Unscrew the three outer screws one full turn each whilst holding onto the secondary 

holder housing with your other hand. Do this as evenly as possible as it will ease 
collimation later. 

4. Tighten up the central screw, again while holding onto the secondary housing.
You can now look through the Ronchi grating and, if you have evenly moved each of the 
three collimating screws, you will see the Ronchi bands again. If you did not evenly adjust 
the screws, you might need to find the star again. Compare the number of lines visible now 
compared with your earlier note. You can now make a comparison of one revolution of the 
adjustment screws reduces the number of lines by a specific number. It should be 1 Rev = 3 
Lines



Divide the number of visible lines by 3 and that shows how many revolutions of the 
adjustment screws are necessary to arrive at one or less bands visible.
Carry on until you are able to decrease the Ronchi bands to as low as one or even less. You 
now have an almost perfect spacing of the two mirrors.

Ronchi grating shows increased number of lines:
1. Loosen the knurled screw holding in the Ronchi grating and push all the way in the 

Ronchi grating holder. Re-tighten. This is very important.
2. Go to the collimation screws as shown in Fig 5.
3. Unscrew the central screw about ¾ turn only. whilst holding onto the secondary 

holder housing with your other hand. Do this as carefully as possible as it will ease 
collimation later. 

4. Tighten up the outer 3 screws as evenly as possible, again while holding onto the 
secondary housing.

You can now look through the Ronchi grating and, if you have evenly tightened each of the 
three collimating screws, you will see the Ronchi bands again. If you did not evenly tighten 
the screws, you might need to find the star again. Compare the number of lines visible now 
compared with your earlier note. You can now make a comparison of one revolution of the 
adjustment screws reduces the number of lines by a specific number. It should be 1 Rev = 3 
Lines
Divide the number of visible lines by 3 and that shows how many revolutions of the 
adjustment screws are necessary to arrive at one or less bands visible.
Carry on until you are able to decrease the Ronchi bands to as low as one or even less. You 
now have an almost perfect spacing of the two mirrors.

Step 3, Final Collimation:

Remove the Ronchi housing and replace with the low power eyepiece used earlier. Re-
collimate the secondary exactly as you did in Step #1. When satisfied, switch to a higher 
power eyepiece, perhaps 10mm or even shorter. Collimate until the hole is in the centre of 
the donut and then the job is done. The secondary to primary distance is set and the 
collimation is set. 
Just a few comments on collimation. For visual work the above collimation method is more 
than adequate. However, for wide angle deep sky imaging with large chips, you may well 
need to look at refining the final stages of collimation.
If you find any difficulty following these instructions, please contact us, ideally by telephone 
and we can talk you through the area which is giving you difficulties.

All the optical components and mechanical distances are pre-set in our factory. Other than 
collimation there should be no need to make adjustments to any part or parts of the 
telescope. If you find you are unable to achieve collimation please contact us immediately to 
resolve the problem.
Any unauthorised removal, replacement or modification to any part of the telescope will 
nullify your guarantee. This does not affect your statutory rights.

To help with finding and calculating the BFD for your camera equipment and train. The 
Ceres 3” focuser is using 120mm from the back of the mirror cell with the OOUK and ODK 
logo. This leaves plenty of BFD for every scenario.
As an example if you have a guider, filterwheel and ccd camera taking up 75mm BFD

ODK10 BFD is 213mm- deduct 120mm for 3” Ceres focuser- Deduct 75mm for camera train 
leaves 18mm. We would make an adaptor to suit which will be 10mm in length so you have 
a little bit of focus to get the precise position.
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