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bŜǿ LƳŀƎƛƴƎ 9ǉǳƛǇƳŜƴǘ {ŜǘǳǇ 
Andy Grant 

 

Introduction 
 

This document describes taking a Windows laptop, installing and setting up various drivers and 

applications to get an imaging rig up and running.  The intent is to help new imagers with the 

sometimes-daunting task of getting so many pieces of software and hardware talking to each other, and 

then gathering data with it.  And to perhaps serve as a place to look back for notes if something in it 

proves useful. 

I recently bought a new laptop to replace the one I used previously for imaging.  The club also recently 

had some tech talks to answer questions about imaging.  Attending those tech talks I could tell a lot of 

new imagers were having some difficulties getting their equipment all set up, their scopes focused, etc.  

That prompted me to write this document.  I took the opportunity (since I now had an unused laptop) to 

reset the OS on my old imaging machine (which removes all software and drivers).  I then set it up to 

image from scratch, documenting my progress (mainly taking a bunch of screenshots). 

This is specific to the equipment and software I use, with some small exceptions.  I chose to use NINA as 

the sequencer here because it is free, and simpler to use than Sequence Generator Pro and Voyager (the 

two that I have or currently use).  NINA is better suited to someone just starting out but was not 

available when I started imaging (or at least I was not aware of it if it was available). 

I also started out using PlateSolve2 for plate solving but have recently switched to ASTAP.  ASTAP is 

easier to set up and has been working well for me so far.  So ASTAP is the plate solver included. 

At any rate, I hope this document will help even if the equipment you have is not exactly what I have.  

Just use the parts that apply to you. 

The hardware used: 

¶ Mount: SkyWatcher EQ6-R Pro 

¶ Imaging camera: ZWO ASI1600MM-Pro 

¶ Imaging scopes: 

o 90mm Stellarvue refractor used for photos demonstrating back-focus 

o Canon 200mm camera lens for image capture 

¶ Guide camera: ZWO ASI120MM-S 

¶ Guide scope: ZWO 30mm f/4 mini guide scope 

¶ Filter wheel: ZWO 8-slot EFW 

¶ Laptop: Windows 10 OS 

The software used: 

¶ ASCOM platform 
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¶ ASCOM mount driver: EQMOD EQASCOM 

¶ Planetarium: Cartes du Ciel (CdC) 

¶ Guiding: PHD2 

¶ Sequencer: NINA 

¶ ZWO native drivers 

¶ ZWO ASCOM drivers 

¶ Platesolving: ASTAP 

¶ Data Capture: SharpCap 

Keep in mind web page links, links shown on various screenshots, etc. may change between the writing 

of this document and when it is read.  I hope you find this useful.  Let us get started. 
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Control the Mount 
 

First, let us get the computer talking to the mount.  In this section, we will download and install the 

!{/ha ǇƭŀǘŦƻǊƳΣ 9vah5Ωǎ 9v!{/ha ŘǊƛǾŜǊ and Cartes du Ciel.  Then we will set them up and get them 

working together. 

 

Download the ASCOM Platform 
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This is a Windows-specific framework that provides common APIs that astronomy vendors can build 

their software to.  It makes it easier to get products from various manufacturers communicating with 

each other.  If you are using a Linux or MacOS based machine, ASCOM does not apply to you. 

The ASCOM platform can be downloaded from here: 

https://www.ascom-standards.org 

The download link is on the right side of the home page: 

 

 

  

https://www.ascom-standards.org/
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Install the ASCOM Platform 
 

wǳƴ ΨASCOMPlatform65.exeΩΦ  /ƭƛŎƪ ǘƘŜ bŜȄǘ ōǳǘǘƻƴ ƻƴ ǘƘŜ ǇǊŜ-requisites page if you see it: 
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Then click the Install button on the setup page: 

 

 

Once the install completes, click the Finish button: 
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DƻǿƴƭƻŀŘ ǘƘŜ 9vah5 tǊƻƧŜŎǘΩǎ 9v!{/ha Driver 
 

Thƛǎ ƛǎ ŀ ŘǊƛǾŜǊ ǘƘŀǘ ǘŀƭƪǎ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ ƳƻǳƴǘΩǎ ƳƻǘƻǊ ŎƻƴǘǊƻƭƭŜǊ ŀƴŘ ǇǊƻǾƛŘŜǎ ŀƴ !{/OM interface for 

other software.  This is primarily for SkyWatcher and Orion mounts.  It also appears to support some 

Avalon and Vixen mounts.  The list of supported mounts is here: 

http://eq -mod.sourceforge.net/reqindex.html 

SkyWatcher (and most other mount manufacturers) provide standard ASCOM drivers.  If you do not 

want to use EQASCOM or do not have a supported mount, look for a standard ASCOM driver for your 

mount and use it instead. 

EQASCOM can be downloaded from this page: 

http://eq -mod.sourceforge.net/eqaindex.html 

Click the downloads link:

 

That will redirect you to another page.  Click the Sourceforge link on that one: 

 

  

http://eq-mod.sourceforge.net/reqindex.html
http://eq-mod.sourceforge.net/eqaindex.html
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On the Sourceforge page, click the EQASCOM folder link: 

 

 

On the next page, notice the big green download button is WRONG.  It has been incorrectly set to 

download ASCOMPAD instead of EQASCOM.  Use the latest version link below the green button instead: 
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Install EQASCOM 
 

wǳƴ ΨEQASCOM_V200q_Setup.exeΩΦ  /ƭƛŎƪ ǘƘŜ bŜȄǘ button on the Welcome dialog: 
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Select additional options and click the Next button: 

 

 

Click the Install button: 
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When the install is complete, click the Finish button: 

 

 

Read the pdf that opens.  It has a lot of useful information about EQASCOM. 
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Download Cartes du Ciel 
 

CdC can be found here: 

https://www.ap-i.net/skychart/en/download 

Click the Windows 64bit setup link: 

 

 

My mount is an EQ6-R Pro that is about 2 years old.  To control it with a laptop, without connecting the 

hand controller, I need a special cable.  It plugs into a USB port on the laptop, provides a USB-to-serial 

interface, then provides the serial communications to my mount through an RJ45 jack.  I got my cable 

from Shoestring Astronomy: 

http://www.store.shoestringastronomy.com/products_eq.htm 

For my mount, I needed the USB2EQ5 cable.  Your mount may be different than mine.  Orion mounts 

may have a DB9 serial connector for example.  And I believe SkyWatcher mounts newer than mine even 

have the USB-to-serial functionality built-in to the mount.  They will have a USB connector on the mount 

head and should just need a simple USB cable from the laptop to the mount.  Do some research to see if 

you need a special adapter cable, and if so, exactly which one. 

  

https://www.ap-i.net/skychart/en/download
http://www.store.shoestringastronomy.com/products_eq.htm
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Install CdC 
 

wǳƴ Ψskychart-4.2.1-4073-windows-x64.exeΩΦ  Click the Next button on the Welcome dialog: 
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Click the Next button on the Information dialog: 

 

 

Change the installation folder if you like and click the Next button: 
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Choose your Start Menu options and click the Next button: 

 

 

Choose additional options and click the Next button: 
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Click the Install button after all the option dialogs are done: 

 

 

Once the install completes, click the Finish button: 
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Find the COM Port for Mount Control 
 

We need to figure out what COM port will be assigned to the mount when connected. 

Before connecting the mount to the computer, press Ψ²ƛƴҌ·Ω όPress and hold the Windows key, then the 

X key). 

{ŜƭŜŎǘ Ψ/ƻƳǇǳǘŜǊ aŀƴŀƎŜƳŜƴǘΩ ŦǊƻƳ ǘƘŜ ƭƛǎǘΦ 

{ŜƭŜŎǘ Ψ5ŜǾƛŎŜ aŀƴŀƎŜǊΩ ƻƴ ǘƘŜ ƭŜŦǘ ŀƴŘ Ŝxpand ΨtƻǊǘǎΩ on the right if you have an entry for it (I do not 

yet have a Ports section): 
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I run my mount through a USB hub.  So first, I plug in the hub (while the computer management window 

is open). 

I now see a Ports section and a Port (COM4) under it (you may need to expand the Ports section): 
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Finally, plug in the EQDIR cable (to the computer, not the mount).  I now show a new Port (COM3): 

 

 

Note if you have a newer mount that does not require an adapter cable, you may need to plug the USB 

cable into both the computer and the mount, and may need to power the mount as well. 

Make a note of the COM port that appears when you connect the mount.  You will need it later.  Power 

down the mount, unplug the mount (controller) cable. Close the computer management window. 
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Configure CdC 
 

hǇŜƴ /Ř/Φ  tǊŜǎǎ ǘƘŜ ²ƛƴŘƻǿǎ ƪŜȅ ŀƴŘ ǘȅǇŜ Ψ/ŀǊǘŜǎ Řǳ /ƛŜƭΩ. 

You will see an information dialog (only the first time CdC is opened).  Click the Next button: 
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On the Observatory dialog, set up your location.  Give this location a name, then set the latitude, 

longitude, and time zone.  Click the Save button (so save the named location), then the Apply button: 
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Under the Setup menu, select Date/Time: 

 

 

 

On the Date/Time dialog that pops up, check Use System Time, and Auto-refresh every 60 seconds 

(change the value if you want). 
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Click the Apply button, then the OK button: 

 

 

 

 

Close CdC.  Click the Yes button to save your settings. 
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Configure EQASCOM 
 

{Ŝǘ ȅƻǳǊ Ƴƻǳƴǘ ǘƻ ǘƘŜ ΨIƻƳŜΩ position and engage the clutches.  Home position is with the 

counterweight bar down, and the scope pointed to the North Celestial Pole (NCP), parallel to the RA 

axis. 

Connect the USB adapter to your computer and mount.  Power up the mount. 

Click the Windowǎ ōǳǘǘƻƴ ǘƻ ōǊƛƴƎ ǳǇ ǘƘŜ ΨǎǘŀǊǘ ƳŜƴǳΩ.  Find the ΨEQMODΩ section and click it to expand 

it.  Click Ψ{ŜǘǳǇ 9v!{/haΩΦ  L ōŜƭƛŜǾŜ Ψ{ŜǘǳǇ 9v!{/haнΩ ƛǎ ŦƻǊ ƛƴǎǘŀƭƭǎ ǘƘŀǘ include 2 instances of 

EQASCOM (not covered here). 

On the dialog, set the latitude and longitude to match CdC. 

Click the binoculars button.  That is supposed to find your mount.  It has never worked for me.  If it does 

not work for you, manually choose the COM port below the binoculars button.  Set Baud to 9600.  Note: 

9600 baud is what I need for my mount.  If you have a newer EQ6-R that includes the USB-serial adapter 

in the mount head (or another mount altogether), you may be able to use a higher baud rate.  Set the 

timeout to 1000, and retry to 2. 
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{ŜƭŜŎǘ ǘƘŜ ΨAllow Auto Meridian FƭƛǇΩ ŎƘŜŎƪbox.  Set the Name of your site and save that if you want. 
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Set the Epoch to J2000. 

Click OK at the bottom of the dialog when you are done setting options.  Remember to use the COM 

port for YOUR mount.  It might not be COM3. 

 

 

¢Ƙƛǎ ǿŀǎ ŀ ǉǳƛŎƪ ΨŘƻ ǘƘƛǎΣ Řƻ ǘƘŀǘΩ ŀǇǇǊƻŀŎƘ ǘƻ ǎŜǘǘƛƴƎ ǳǇ 9v!{/ha, specific to my mount.  The EQMOD 

project has a lot of features.  They have also put several videos on YouTube that may be useful to learn 

about them and for troubleshooting issues that might come up.  Those videos can be found here: 

https://www.youtube.com/playlist?list=PLBB117AE85EB6BF04 

  

https://www.youtube.com/playlist?list=PLBB117AE85EB6BF04
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Connect CdC to EQASCOM 
 

Start CdC.  Click the Connect Telescope button in the toolbar: 
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Click Select in the next dialog (make sure the ASCOM tab at the top is active): 
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The ASCOM chooser pops up: 

 

 

{ŜƭŜŎǘ Ψ9vah5 !{/ha I9vрκсΩ in the drop-down (for the SkyWatcher EQ6-R Pro).  The first time you 

choose a mount, you get a prompt to configure the driver.  Click the Properties button: 

 

 

The EQASCOM setup dialog opens again.  It should already be configured.  Just click the OK button at the 

bottom as you did before to close it. 
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Click the OK button on the chooser: 

 

 

Click the Connect button on the dialog: 
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If everything goes well, CdC should connect to EQASCOM.  An EQASCOM window should open.  You 

should now see two windows like this: 

 

 

The R.A. and Dec in both windows should match.  9v!{/ha ǎƘƻǳƭŘ ǎŀȅ Ψbƻǘ ¢ǊŀŎƪƛƴƎΩ ŀƴŘ Ψbƻǘ tŀǊƪŜŘΩΦ  

¢ƘŜ /Ř/ ǿƛƴŘƻǿ ǎƘƻǳƭŘ ǎƘƻǿ ƎǊŜŜƴ ǳƴŘŜǊ ΨtŀǊƪΩ όǘƻ ƳŀǘŎƘ 9v!{/haύ, and show green beside a greyed 

ƻǳǘ Ψ/ƻƴƴŜŎǘΩ ōǳǘǘƻƴ ǎƘƻǿƛƴƎ ƛǘ is connected. 
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/ƭƛŎƪ ǘƘŜ Ψ¢ǊŀŎƪƛƴƎΩ ōǳǘǘƻƴ ƛƴ ǘƘŜ /Ř/ ǿƛƴŘƻǿ: 

 

EQASCOM should change the track rate to Sidereal, and CdC should show green under the Tracking 

button. 

 

Minimize the EQASCOM window.  /ƭƛŎƪ ǘƘŜ ΨIƛŘŜΩ ōǳǘǘƻƴ ƻƴ ǘƘŜ /Ř/ ǿƛƴŘƻǿ (or minimize it).  On the 

right side of the main CdC window, click the North button: 
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You should see something like this: 

 

 

The circles are showing where the mount is pointed. 

Zoom in using your mouse scroll wheel (or the zoom buttons on the toolbar at the top): 

 

 

 

Left click and drag to move the screen to keep the circle in view as you zoom. 
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Click on a star or other object of interest slightly to the east of the meridian: 

 

 

 

Here, I have selected NGC 188.  When an object is selected, its name will get larger, (or appear if it was 

not visible before selecting). 
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/ƭƛŎƪ ǘƘŜ ΨǎƭŜǿΩ ōǳǘǘƻƴ ƛƴ ǘƘŜ ǘƻƻƭōŀǊΥ 

 

 

The mount should begin slewing to the target.  On your first slew, keep your mouse over the Abort Slew 

button (just in case you see a collision coming): 

 

 

Hopefully, an abort it not needed, and your mount moved to target.  CdC can now talk to your mount.  

Just having these connected is good for visual observing. 

 

Set Meridian Limits 
 

Let us set meridian limits to help prevent collisions. 

Click the South button on the right side of CdC.  Select a target a few degrees to the east of the meridian 

and perhaps 40 degrees above the horizon.  Click the Slew button to move the mount to it (being 

prepared to abort). 
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Restore the EQASCOM window. 

Click the Setup button to expand the window and ¦b/I9/Y ΨEnable LƛƳƛǘǎΩ όƛǘ is checked in this 

screenshot): 
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Select Slew Rate 4 and slew WEST (hold the button down) until the indicator in CdC shows the mount 5 

degrees or so past the meridian.  Slew a bit and stop.  Do it in multiple steps.  Be careful and deliberate, 

watching your mount.  Later when you have put all your gear on, you can adjust the limits to be more 

generous if there is enough clearance. 
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Once your mount is across the meridian a few degrees, open the Mount Limits Editor by clicking the 

wrench button: 

 

 

Click the add button: 

 

 

That sets the ΨƳƻǾƛƴƎ ǿŜǎǘ ŀŎǊƻǎǎ ǘƘŜ ƳŜǊƛŘƛŀƴΩ ƭƛƳƛǘΦ 

Close the Mount Limits Editor window. 
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Slew EAST back across the meridian to move the mount away from the limit. 

Select a target (in CdC) well to the west (and roughly 40 degrees above the horizon) and click the Slew 

button in CdC.  Do not manually slew the scope using arrow buttons in CdC or EQASCOM.  Let CdC drive, 

and hover over the Abort button again (it should do a meridian flip).  Once done, the scope should be 

pointing toward the west with the counterweight below horizontal (on the west side).  Now, manually 

slew EAST until CdC shows the mount has crossed the meridian a few degrees. 

Open the Mount Limits Editor window and click the add button just like before.  If you look closely, you 

should see two yellow lines around the circle that are slightly below ǘƘŜ о ŀƴŘ ф ƻΩŎƭƻŎƪ ǇƻǎƛǘƛƻƴǎΦ  ¢ƘƻǎŜ 

are your limits: 

 

 

Close the Mount Limits Editor window. 

Manually slew WEST to get well on the correct side of the mount. 
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RE-CHECK the enable limits checkbox: 

 

 

What I do is set these limits to something like 10 degrees, then set the meridian flip limits in my 

sequencing software to something smaller, like 5 degrees.  EQASCOM then just acts as a safety backup 

to the sequencing software. 

/ƭƛŎƪ ǘƘŜ ΨŎƻƴƴŜŎǘ ǘŜƭŜǎŎƻǇŜΩ ōǳǘǘƻƴ ŀƎŀƛƴ ƛƴ /Ř/Υ 

 

 

I almost always get this error dialog when I re-open the connect telescope dialog: 
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Just click OK and the scope control window pops up again.  If this bothers you, minimize that window 

instead of closing it.  I only use CdC occasionally, so I have not investigated a fix or workaround (other 

than to leave the window open and minimized). 

/ƭƛŎƪ ǘƘŜ ΨtŀǊƪΩ ōǳǘǘƻƴΥ 

 

 

Then click Ψ¸ŜǎΩ ƻƴ ǘƘŜ ŎƻƴŦƛǊƳŀǘƛƻƴ ǇǊƻƳǇǘΥ 
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When the mount is parked, both the parking and tracking indicators will show red: 

 

 

Click the Disconnect button beside the only remaining green indicator. 

You should now see all red indicators: 

 

 

EQASCOM only opens when something is connected to it, so that window should have closed on its 

own. 
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Close the scope connection window in CdC, followed by CdC itself.  Click the Yes button to save settings 

if you like. 

Power down your mount.  Then disconnect your cables. 
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Capture Software 
 

In this section we will download and install SharpCap.  The free version is great for solar system imaging 

and includes useful tools (like focusing aids).  The paid version has an excellent polar alignment tool if 

you can see Polaris from your setup location. 

 

Download SharpCap 
 

SharpCap is available here: 

https://www.sharpcap.co.uk/sharpcap/downloads 

 

 

https://www.sharpcap.co.uk/sharpcap/downloads
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Install SharpCap 
 

Ruƴ ΨSharpCapInstall-3.2.6442.0.exeΩΦ  /ƘŜŎƪ ǘƘŜ ōƻȄ ǘƻ ŀŎŎŜǇǘ ǘƘŜ ƭƛŎŜƴǎŜ ǘŜǊƳǎ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ Lƴǎǘŀƭƭ 

button: 
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When the install is complete, click the Close button: 
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Camera and Filter Wheel Drivers 
 

Next ǿŜ ǿƛƭƭ ŘƻǿƴƭƻŀŘ ŀƴŘ ƛƴǎǘŀƭƭ ½²hΩǎ ƴŀǘƛǾŜ ŀƴŘ !{/ha ŘǊƛǾŜǊǎ ŦƻǊ ǘƘŜƛǊ ŎŀƳŜǊŀǎ ŀƴŘ ŦƛƭǘŜǊ ǿƘŜŜƭǎΦ 

 

Download ZWO Drivers 
 

The ZWO drivers are available here: 

https://astronomy-imaging-camera.com/software-drivers 

 

Download the native camera drivers: 

 

  

https://astronomy-imaging-camera.com/software-drivers
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Download the ASCOM camera and EFW drivers: 
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Install Native Camera Drivers 
 

wǳƴ ΨZWO_ASI_Camera_DriverΦŜȄŜΩ that was downloaded.  On the Welcome dialog, click the Next 

button: 
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Choose the install location and click the Install button: 
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If Windows gives you a security pop-up, click the Install button.  Choose whether to always trust ZWO 

driver installs or not.  I usually leave that unchecked and put up with being prompted any time I want to 

upgrade drivers. 

 

 

When the install is complete, click the Finish button: 
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Install ASCOM Camera Drivers 
 

wǳƴ ΨZWO_ASI_Camera_ASCOMΦŜȄŜΩΦ  Choose your language and click the OK button: 

 

 

Accept the license agreement and click the Next button: 
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When ready to install, click the Install button: 
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When the install is complete, click the Finish button: 
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Install ASCOM Filter Wheel Driver 
 

wǳƴ ΨZWO_EFW_ASCOMΦŜȄŜΩΦ 

Select your language and click the OK button: 

 

Accept the license agreement and click the Next button: 
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When ready to install, click the Install button: 
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When the install is complete, click the Finish button: 
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Camera Focus 
 

Focusing an imaging setup using stars at night can be difficult.  It is useful to try and get near focus first 

from inside your house or outside during the day.  Here are some tips to help do that. 

 

Guide Scope 
 

Attach your guide camera to your guide scope.  Then connect your camera to your computer with the 

USB cable. 

Start SharpCap. 

If Windows gives a security prompt, click the Allow Access button to allow SharpCap internet access.  

This basically allows it to check for updates and/or validate your license if you purchase the Pro version. 
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The first time SharpCap is opened, it will open an information dialog.  Click the OK button to close it. 
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Next a Tip of the Day window will open.  Check or uncheck the box depending on whether you would 

like this window to be displayed when SharpCap is opened and click the OK button: 
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Now that SharpCap is running, select your guide camera in the Cameras menu: 

 

The entries at the top in the section labelled Ψ½²h !{L /ŀƳŜǊŀǎΩ use the ZWO native drivers.  In the 

section ƭŀōŜƭƭŜŘ Ψ!{/ha /ŀƳŜǊŀǎΩ ȅƻǳ ǿƛƭƭ ŀƭǎƻ ǎŜŜ ŜƴǘǊƛŜǎ Ψ!{L /ŀƳŜǊŀ όм ŀƴŘ нύΩ.  Those are the 

ASCOM drivers.  I am not sure why there are 2 entries.  I just choose the first when native drivers are not 

supported.  Choose the native driver in SharpCap since it supports it. 
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SharpCap should connect to the camera and start looping exposures.  In the bottom left area of the 

application you should see something like this: 

 

This shows a running update of frames collected, dropped, and the fps. 

With a lens cap on the guide scope, the preview area should be dark.  Take the lens cap off and it should 

brighten up, even to the point of going all-white. 
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On the right side of the application, in the Camera Controls panel, adjust the exposure time and gain on 

the right side until everything is not over-exposed.  You can use the Quick Picks drop down to select 

common exposure values, rather than typing them in.  The exposure text box ǳƴŘŜǊǎǘŀƴŘǎ ǳƴƛǘǎ ƭƛƪŜ ΨǎΩ 

for secƻƴŘǎΣ ΨƳǎΩ ŦƻǊ ƳƛƭƭƛǎŜŎƻƴŘǎΦ 
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From inside my house, I pointed my mount (with the guide-scope and camera attached) at a light fixture 

about 20 feet away.  I adjusted gain, exposure and focus until I could see the fixture. 

To adjust focus, I start either all the way in (or out), and just keep moving focus out (or in) until focus is 

reached.  One of my guide scopes focuses by moving the front lens.  Another has a helical focuser in the 

back.  Regardless of what you have, just start at one end and move toward the other a little at a time 

while watching SharpCap.  Adjust the exposure and gain so the image is not blown out but is still 

showing data in the histogram. 

This might take some time.  But it is more convenient and comfortable than doing it under the stars.  

And it does not waste clear sky time.  This is what I ended up with: 

 

In this case I ended up using an 8ms exposure time, with a gain of 50. 

This is NOT correct focus for stars but should be close enough that it (hopefully) will not take hours to 

get focused while under the stars.  To get closer to infinity focus, take your gear outside and point at a 

street sign or something with high contrast a couple hundred feet or yards away.  Some combos might 

not even focus only 20 feet away, so you might be forced to get initial focus outside.  But at least it can 

be done during the daytime. 
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Once you have achieved focus on something, select the camera in the menu again to disconnect from it: 

 

 

Close SharpCap. 
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Imaging Scope 
 

A good way to find the near focus position for your imaging scope is to find visual focus using an 

eyepiece and measure the distance from a fixed point on the back of the scope to the focal plane.  It 

might be possible with your guide scope as well, depending on what you are using.  My guide scopes are 

not meant for visual use.  If I insert a diagonal into them, it will place the eyepiece too far out to reach 

focus, which is why I used SharpCap and started at one end of the focus range and moved toward the 

other. 

To use an eyepiece (low power) to find initial spacing for your imaging scope, start by figuring out where 

the focal plane is for one of your eyepieces.  First, while looking through the eyepiece, get closer and 

closer to some printed text and see if it ever comes into focus (it probably will not): 

 

 

Assuming focus cannot be reached this way, try to find the focal plane inside the eyepiece barrel. 

Be careful doing this!  You do not want to scratch the bottom lens.  I take a pen with a cap on it, use my 

thumb as a hard-stop, insert it into the barrel and see if the end of the cap is in focus.  If not, I remove 

the cap, move my thumb down just a little, and try again.  I do this little by little until I find the distance 

(indicated by my thumb) into the barrel where the cap becomes focused.  If you wear glasses (or 

contacts) to see distance, do this while wearing them if possible. 
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Check a small distance first: 

 

Hold the pen at that distance and check focus by looking into the eyepiece while holding the cap at that 

position: 
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Slowly, carefully, check incrementally deeper into the barrel until you reach focus.  For my eyepiece, I 

reached focus just as the pen cap was near the chrome/black barrier: 

 

 

I got kind of lucky that the focal plane of my eyepiece is (or is close to) the boundary of the black barrel 

with the мΦнрέ chrome insert.  If your eyepiece focal plane is not at that boundary, measure how far 

below (or above) that boundary it is.  Your measurement does not need to be perfect.  It just needs to 

be close. 

  
























































































































































































