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Dome Diagram

Dome measurements 
looking down from the 
top of the dome.

Dome measurements 
looking level with the 
observatory floor.
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Dome Rotation Sensor

In order to design a dome rotation sensor you need to do some math. I have a 10 foot Home Dome 
so these calculations are based on that dome. The Home Dome uses two drive wheels that move 
the dome by making contact with a friction platform on the dome. If your dome uses another drive 
method the calculations should be similar.

The dome diameter is 302cm (119”), so the circumference (C=∏*D) is about 948.76cm (373.85”). The 
dome rotates 360° around, obviously, so that is about 2.64cm (1.04”) per degree (C/360). We want a 
resolution of about 1/2° so the dome moves about 1.32cm (0.52”) in 1/2°. The Home Dome moves 6° 
per second, so that means the dome moves 1/2° in about 80ms. (If you have a different design each on 
and off sensor pulse should last about 80ms but not less.)

In order to measure the dome rotation a sensor wheel can be designed that makes contact with the 
dome friction platform. This wheel needs to be on a spring arm, mounted under the rim of the dome 
and goes up through a slot cut in the rim to make contact with the friction platform. Other dome 
designs could use a disk mounted on the motor shaft. A photo reflector sensor should be mounted 
such that it scans the outer portion of the wheel. Another possibility is to cut holes in the wheel and 
use a photo interrupter sensor.

So now the question becomes how big the wheel should be and what should the sensor pattern look 
like. Finding a suitable wheel is not easy but a 10cm (4”) circular electrical cover plate will work or 
you can get a 4”, 1/8” thick circular disk of aluminum from Metal Supermarkets. A 10cm wheel has a 
circumference of 31.42cm (12.57”). Divide the wheel’s circumference by the distance the dome moves 
in 1/2° and the result is about 24 (1.42/1.32cm or 12.57/0.52”). So to get a 1/2° resolution we need a 
pattern with 12 black and 12 white strips. 

I drew the pattern and printed it onto a CD label, but you could paint the wheel. In any case the black 
and white strips should be equal in size. The photo shows my design.
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Digital Dome Works
Digital Dome Works (DDW) is a dome control system by Technical Innovations for their HomeDome 
observatories. It includes home and rotation sensors, shutter control and a processing unit. Com-
munication to the system is by RS-232 serial lines so a Keyspan or FTDI USB/Serial adaptor will be 
required. Equinox uses its telescope control to know where to rotate the dome.

This discussion about using Equi-
nox to control DDW assumes you 
know the operation of DDW and 
have all the components installed 
correctly. For Equinox to track 
your scope you must set the “dead 
zone” dip switches on the DDW 
control board to 1°. If you find that 
DDW repeatedly “hunts” for its 
position set the dead zone higher.

Once you have connected to DDW 
the first thing you need to do is 
train the system. You must manu-
ally move the shutter to north and 
then hit the Train button. The dome 
will rotate past home twice. All 
the calibration data will be saved 
by DDW so you will only have to 
train the system once.

You can manually rotate the dome by holding down the Rotate buttons. Note that DDW has a 45 
second time out for this action. The All Stop button will stop any current motor activity. The Home 
button will rotate the dome to the home position. At this position you can open and close the shutter.

The Track button turns tracking on and off. While tracking the dome will follow the scope but you 
must be connected to your scope and have polling on. You can tell the dome to go to a specific 
azimuth from the Goto Azimuth text box. Enter the azimuth you want and then hit the enter key. Note 
that if tracking is on this action will turn it off.

The Pin checkboxes turn the user pins on and off. See the DDW manual for more information.

In the bottom left of the DDW panel the current dome azimuth, scope azimuth, shutter, home and 
DSR status is shown. Note that this information can not be updated while the DDW is rotating the 
dome. The shutter can not be moved if you are not at the home position and you can not rotate the 
dome if the DSR is open.
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DDW Dome/Mount Parameters

You need to enter the Dome/Mount parameters. First select your mount type - fork or German Equa-
torial Mount (GEM). The Shutter Tolerance value is determined by the width of the shutter and your 
scope’s aperture. You should enter a value that is less than half the full shutter width in degrees. This 
value determines when the dome will be automatically moved. You want to enter a value such that the 
dome will move just before the scope view would start to be obscured by the dome wall. This value 
can be adjusted later on as required.

The Update Frequency determines how often Equinox will check the scope position to see if a dome 
move is required. You want a time that is long enough so that Equinox is not continually checking the 
position but short enough that the dome will move before the scope view is obscured. 

If you have a fork mount then the dome azimuth should be the same as the scope azimuth - assuming 
your mount is roughly in the center of the dome. However, if you have a GEM then the dome azimuth 
is not the same as the scope azimuth and meridian flips also have to be accounted for. In this case you 
will have to measure your dome and scope distances. You can use any units of distance that you like 
(cm, mm, inches) but whatever units you use all entries must be in the same units.

To measure these distances you need to determine the “pivot point” of your GEM. This is the center 
of where the RA axis rotates around the Dec axis. Sometimes this point is called the mount’s center 
of gravity. This point is called MC (Mount Center) in this description. You will also have to know 
where the center of the dome is and it is called DC (Dome Center) here. The north/south and east/
west lines mentioned here go through the center of the dome. 

X: is the distance of the MC from the north/south line. If your MC is centered on this line enter 0. If 
your MC is east of this line enter a positive value, if west enter a negative value.

Y: is the distance of the MC from the east/west line. If your MC is on this line enter 0. If your MC is 
south of this line enter a positive value, if north enter a negative value.

Z: is the distance of the MC from the dome rim height. If the MC is at the rim height enter a 0. If the 
MC is above the rim enter a positive value, if below enter a negative value.

R: is the dome radius.

r: is the distance of the MC from the scope’s optical center. 

F: is in degrees. Most GE mounts do a meridian flip at some point past the meridian. Often this is 
called the mount’s safety limit. If, for example, your mount flips once it is 2° past the meridian enter 2 
for the F value. If you enter a 0 Equinox will move the dome when the scope hits the meridian regard-
less of when the scope actually does a meridian flip.

Once you have entered all these values hit the Save button. You only have to enter these values once 
unless adjustments are needed. If you do make changes later on remember to hit the Save button. See 
the previous Dome Control section of this manual for a diagram of the dome/mount parameters.



Equinox 50

Photograph Copyrights
The deep sky images are reproduced with the kind permission of the National Optical Astronomy Observa-
tory/Association of Universities for Research in Astronomy/National Science Foundation. Additional copy-
rights for the images are:

Jupiter, Saturn: Alan Friedman/10” (mak/cass)/Astro-Physics/webcam
M1, NGC 772:  Stéphane Dumont/Equinox
M2:  Bob Birket and John Evelan/Adam Block/NOAO/AURA/NSF 
M3, M10:  N.A.Sharp, Vanessa Harvey/REU program/NOAO/AURA/NSF
M5, M55, M92:  Hillary Mathis, REU Program/NOAO/AURA/NSF
M8, M22, M52, M106, NGC 2237, NGC 6027:  N.A.Sharp, REU program/NOAO/AURA/NSF
M12, M30, M54, M69, M71, M72, NGC 4676:  REU Program/NOAO/AURA/NSF
M16, M27, M57:  Bill Schoening/NOAO/AURA/NSF
M17:  Hillary Mathis, N.A.Sharp, REU program/NOAO/AURA/NSF
M19:  Doug Williams, N.A.Sharp/NOAO/AURA/NSF
M20, M74: Todd Boroson/NOAO/AURA/NSF
M31: Bill Schoening, Vanessa Harvey/REU program/NOAO/AURA/NSF
M33: A.Rector (NRAO/AUI/NSF and NOAO/AURA/NSF) and M.Hanna 
M51, IC 434, NGC 2024: Mel Martin
M61, M94: Hillary Mathis, N.A.Sharp/NOAO/AURA/NSF
M63, M76, M81, M100, NGC 7317:  N.A.Sharp/NOAO/AURA/NSF
M64:  John Gleason/Adam Block/NOAO/AURA/NSF 
M78:  Kent Patterson/Adam Block/NOAO/AURA/NSF
M79: Scott Myers/Adam Block/NOAO/AURA/NSF
M80:  Tom Boerner and David Young/Adam Block/NOAO/AURA/NSF 
M104, NGC 253:  Todd Boroson/NOAO/AURA/NSF
IC 405:  T.A.Rector and B.A.Wolpa/NOAO/AURA/NSF
NGC 55: T.A.Rector/NOAO/AURA/NSF
NGC 891, NGC 4013:  C. Howk (JHU), B. Savage (U. Wisconsin), N.A.Sharp (NOAO)/WIYN/NOAO/NSF
NGC 1300:  Hillary Mathis/NOAO/AURA/NSF
NGC 7662, 7009, 660, 3628, 4449, 4656, 4725, 6207, 6503, 6946, M82, M83, M101, M53, NGC 6302:  Adam Block/NOAO
NGC 1232:  John Beswetherick/Adam Block/NOAO/AURA/NSF
NGC 2261:  N.A.Sharp, J.McGaha/NOAO/AURA/NSF 
NGC 2392:  Ross and Julia Meyers/Adam Block/NOAO/AURA/NSF
NGC 2403:  Christie Olson and Joe Lapre/Adam Block/NOAO/AURA/NSF 
NGC 2683:  Robert Naeye/Adam Block/NOAO/AURA/NSF 
NGC 2841, 3344:  Peter Kukol/Adam Block/NOAO/AURA/NSF 
NGC 2903:  George Hickey/Adam Block/NOAO/AURA/NSF
NGC 3079:  Jeff Hapeman/NOAO/AURA
NGC 3242:  Burness Ansell/Adam Block/NOAO/AURA/NSF/NSF  
NGC 3521:  Teresa O’Keefe and Jeff Lawrey/Adam Block/NOAO/AURA/NSF
NGC 3675:  Joe Naughton and Steve Stafford/Adam Block/NOAO/AURA/NSF
NGC 4088:  Bonnie Fisher and Mike Shade/Adam Block/NOAO/AURA/NSF 
NGC 4216:  John and Scott Hemphill/Adam Block/NOAO/AURA/NSF 
NGC 4244:  Joe Naughton and Steve Stafford/Adam Block/NOAO/AURA/NSF
NGC 4274:  Adam Block/Joan Sharp and Alan Rice/NOAO/AURA/NSF  
NGC 4438:  Steve and Nancy Kosar/Adam Block/NOAO/AURA/NSF 
NGC 4490:  Janine Waldron/Adam Block/NOAO/AURA/NSF
NGC 4535:  Jack Kennedy and Clay Kessler/Adam  Block/NOAO/AURA/NSF Achut Reddy/Adam Block/NOAO/AURA/NSF
NGC 4559:  Flynn Haase and Ethan Gargiulo/Adam Block/NOAO/AURA/NSF 
NGC 4565:  Frank Hainley and John Burgess/Adam Block/NOAO/AURA/NSF
NGC 4631:  Diane Zeiders and Jim Brooke/Adam Block/NOAO/AURA/NSF
NGC 5005:  Ed and De Hagerman/Adam Block/NOAO/AURA/NSF 
NGC 5033:  Anne, Karen, and David Rajala/Diana Adams and Alison Tappan/Adam Block/NOAO/AURA/NSF
NGC 5746:  Lori Barry and Tony A./Adam Block/NOAO/AURA/NSF
NGC 6445:  Ray and Geoff Weavill/Adam Block/NOAO/AURA/NSF
NGC 6543:  Rick and Vicki Stevens/Adam Block/NOAO/AURA/NSF 
NGC 6822:  Local Group Galaxies Survey Team/NOAO/AURA/NSF
NGC 7331:  Davis Scharff/Adam Block/NOAO/AURA/NSF
NGC 7635:  Doug Williams NOAO/AURA/NSF
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