
 Page 1 of 97 
 

 

Gov Aker Telescope Operators Manual 
 

 

 
 

 

 

 

Revised September 3, 2014 

 

 

 

Craig Nance 

Director 

Mount Graham International Observatory 

Steward Observatory 

University of Arizona 

cnance@email.arizona.edu 

  

mailto:cnance@email.arizona.edu
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=eyakTOcLSxVydM&tbnid=C60zMAVEVpRqTM:&ved=0CAUQjRw&url=http://www.eac.edu/discoverypark/&ei=IGNtU7r1N4vsoATi-IC4Dg&psig=AFQjCNEUaegm_PxxIfwsX7T8TXVJoPbO5Q&ust=1399764122998593


 Page 2 of 97 
 

Governor Hunt Aker 

 

Governor Hunt Aker was born on Dec 24, 1917. “Gov Aker” served in the Army Air Corps during World 

War II.  After the war he became an assistant football coach at Northern Arizona University and then 

was a teacher and coach at Safford High School during the 1950’s.  He went on to become assistant 

superintendent of public instruction at the State capital in Phoenix.  In 1964 he became the director of 

youth programs for the Secretary of the Interior.  Later, starting in 1986 he served as the mayor of 

Safford and was a member of the Safford High School Scholarship and Educational Foundation.  He 

passed away on June 30, 1993.  His resting place is the Safford Cemetery.   

To those that knew him Gov Aker was known for his incredible dedication and commitment to Arizona, 

his sense of humor, his love of golf, and his love of the people he represented.   

 

 

 

Source:  Various public records, including Congressional Record, 103rd Congress, Page S9053  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ZVsLd22rFtYUUM&tbnid=ldwTKJwoJPk_JM:&ved=0CAUQjRw&url=http://freepages.genealogy.rootsweb.ancestry.com/~grahamcem/safford_a_new.html&ei=qCZxU8qcI4ngoATOt4Ig&psig=AFQjCNF8Hwl-adupTvjSueJeip1GgzPB6Q&ust=1400010736100998
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Introduction 

 

The Gov Aker telescope is a research-class telescope that is presently used primarily for public 

education.  It is hoped that through this manual that the telescope enjoys a strong level of usage, as this 

is what benefits the telescope the most.  Operators should not be hesitant to use the telescope, being 

mindful of a reasonable number of safety precautions that are highlighted in this manual. 

 

This manual is intended to describe how to use the Gov Aker 20” telescope located at the Discovery Park 

Campus of Eastern Arizona College.  In addition to describing how to use the telescope, this manual 

describes how to troubleshoot problems that may be encountered along the way.   

 

Users of this manual are encouraged to provide feedback and suggestions to the MGIO Director at the 

email address on the front page.  This manual is for the collective benefit of all Tinsley users, so all are 

encouraged to help in edits, corrections, and updates to this manual! 

 

 

 
Dedication Plaque on the Gov Aker Telescope 
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Overview 

 

The Gov Aker telescope was manufactured by the Tinsley Telescope corporation, and is often referred to 

as the “Tinsley Telescope”.  It is a research class telescope that was previously used on Kitt Peak, and 

was donated by Steward Observatory, University of Arizona, for public education at Discovery Park.   

 

The primary telescope has a 0.5-meter (20” aperture) of a classical cassegrain design.  (insert optical 

specifications here).  It provides a single corrected focal plane at the cassegrain foci.   

 

There is also a 5” refracting telescope that is also used as a second telescope for bring objects, as a solar 

telescope, and a guide scope for the main 20” telescope.  

 

The optical assembly is supplemented by a collection of small finder scopes which aid the operator in 

locating objects in the sky.   

 

The telescope rides on a large equatorial mount, which allows the telescope to finely track objects with 

a single tracking motor.  This gives the telescope the ability to follow objects for an indefinite period of 

time, useful for showing large number of person the same object. 

 

The telescope is protected by a dome made by the Ash Manufacturing company of Plainfield, Illinois.  

The purpose of the dome is to protect the telescope from weather when not in use.  The shutter is an 

“up and over” dual shutter design.  The top shutter fully opens by riding up and over the top of the 

dome to create an opening for the telescope to look through.  The bottom shutter is manually cranked 

out allowing for observation of objects located low in the sky.  The dome enclosure can be ventilated by 

a done ventilation fan.  This is useful to pull cool night air down through the dome, particularly if the 

telescope is warm from the prior day.  Use of the dome ventilation fan can improve the steadiness of 

the images viewed by the telescope.   

 

The telescope has a collection of eyepieces, barlow lenses, filters, and other optical accessories that are 

used to view various objects.   

 

The telescope has a video system which allows real-time images from the telescope to be projected by 

the projector in the Jupiter Room.  This allows for persons to see images from the telescope without 

having to climb the stairs to the telescope, and facilitates lectures using real-time images of objects.  

 

The telescope has a number of specialized instrument packages as described following. 

 

The telescope has a Daystar Hydrogen Alpha filter system.  This allows the 5” refractor telescope to be 

configures to show exquisite solar detail, such as prominences and flares.   
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The telescope has a Santa Barbara Instruments Group ST-6 CCD Imaging system which can be used for 

scientific-grade imagery.   
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Telescope Startup 

 

The steps to starting up the Aker telescope are detailed in the steps below.  A summary of these steps is 

posted in the dome.  

 

SAFETY NOTE:  It is important to follow these steps carefully each and every time, even those 

that are familiar with the telescope. 

 

SAFETY NOTE:  The telescope is very sensitive to inclement weather conditions.  Do not open 

the dome shutters if any of the following are present: 

 High winds 

 Dust 

 Rain or other forms of precipitation 

 

It is generally accepted observatory practice that acceptable conditions must exist for a 

meaningful period of time (>30 minutes) before opening the dome.  Rain, winds, and dust may 

stop momentarily, and appear to be acceptable.  It is important to ensure that the good 

conditions are persistent before proceeding.   

 

1. Enter the telescope silo from the doorway at the rear of the Jupiter Room at Discovery Park.  

The Discovery Park staff should be contacted to schedule access for use of the telescope. 

 

2. Turn on the light upon entering the silo then proceed up the stairwell, entering the telescope 

space. 

 

3. Use a step ladder to gain access to the shutter power cord plug.  Plug this into the outlet and 

you will hear some electrical clicks; these clicks are normal.  The image below shows the shutter 

power cord plug and control switch: 
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4. Turn the switch attached to the cord so that dome top shutter begins to open.  Allow the top 

shutter to continue to open.  The top shutter will stop on its own so allow it to run until it stops.   

 

5. Switch the dome shutter switch to the middle (neutral) position and disconnect the dome power 

cord.  The dome will not rotate as long as the dome shutter power cord is plugged into the 

power socket.  You will hear electrical clicks as you unplug; this is normal. 

 

6. Move the ladder to the right of the lower door of the shutter. 

 

7. Climb the ladder and unplug the dome ground cable.  This connector is shown in the image 

below: 
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8. Hand-crank the lower shutter door to the open position.  The dome shutter should be lowered 

where it is approximately level with the horizon; lower than this is not necessary.  The crank is 

shown in the image below: 

 

 
 

9. Store the ladder in a safe location. 

 

10. Install the right-angle diagonal mirror and eyepiece at the Cassegrain focus of the 20” telescope.  

Connect the safety strap from the diagonal mirror to the bottom of the mirror cell.  Check that 

all securing screws are tight.  The diagonal mirror/eyepiece installed in the telescope is shown 

below: 
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11. Remove the covers from the finder scopes.  

 

12. Install the Telrad finder if you choose to use it.   

 

13. Open the mirror cover for the 20” telescope.  IMPORTANT!  Pull down on the bungee next to the 

finder scopes first, then the bungee next to the stairs.  Image below shows the bungee next to 

the finders which is done first: 
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14. Turn on the power to the telescope control cabinet using the black switch at the rear (south) of 

the control cabinet.  When you do this a red light on the opposite (north) side of the control box 

should come on.  The first image below shows the switch and the second image shows the red 

light. 
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15. Verify that the Right Ascension (RA) tracking motor is on.  Verify by hearing noise from the 

telescope, and/or check that a small LED at the top, south side of the control cabinet is lit.  If the 

telescope is not tracking, simply press the little clear button below, and the telescope should 

start tracking.  Confirm the little LED went out.   

 

To reiterate look at the images below:  If the LED is out, then the telescope should be tracking 

and you should hear noise from the telescope tracking motor.  If the LED it lit, then the 

telescope will not be tracking.  The little pushbutton switch labelled “Tracking Motor Switch” is 

used to toggle between these two states.  So, if you find that the telescope is not tracking, this is 

likely the reason why.   
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16. Ensure that the declination tangent arm for the telescope is in the midrange of its travel.  If it is 

not, use the hand paddle to unclamp DEC and use the North/South buttons (pick one) to drive it 

the appropriate direction.  

 

 
 

 

17. If desired, turn on the dome ventilation by flipping on its switch.   

 

18. At this point you are ready to operate the telescope and view objects!! 
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Operating the Telescope: 

 

To operate the telescope you must do two things:  

 

1) Move the telescope to an object, and  

 

2) Lock the telescope onto the object so it will track on it.   

 

This is done as described below. 

 

1. Verify that the telescope is operating, and the tracking system is on. 

 

2. It is usually a good idea to rotate the dome around to the new object before moving the 

telescope.  This way you can see the object when you are later aiming the telescope, and are not 

having to juggle aiming the telescope while haggling with the dome.   

 

To rotate the dome simply use the toggle button on the hand paddle as shown in the image 

below: 

 

 
 

3. Have one hand (or a person as a helper) maintain a handle on the white padded bar attached to 

the rear of the 20” telescope. 

 

SAFETY NOTE:  Do not unclamp the telescope without one person maintaining a hold on the 

telescope at all times! 

 

SAFETY NOTE:  Do not allow the telescope to point downward, meaning the front end of the 

telescope points lower than the rear of the telescope. 
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SAFETY NOTE:  The end of the declination shaft will pass very close to the guardrail at certain 

locations.  Ensure that no-one has their hand on the guardrail in that situation.   

 

4. Use the hand paddle to unclamp the RA and DEC clutches.  Do not try to move the telescope 

until the noise from both clutches has quieted, indicating that the clutches have been fully 

released.  At this time the telescope is free to move! 

 

5. Slowly move the telescope to aim at the new object.  This may necessitate looking through 

finders then the main telescope.  

 

6. Once the object is on-target, use the hand paddle switches to clamp the RA and DEC clutches.  

Keep the telescope steady until the clutches are fully clamped, and become quiet.   

 

7. You can use the hand paddle to make fine adjustments in pointing once you generally have the 

object in view.   
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Recommended Objects for Observing: 

 

The goal of all this -- the fun part! -- is using the Tinsley telescope to show objects to the public and 

fellow enthusiasts!  This section describes what objects are ideal to show guests for a particular night.  

With experience you can add more objects to your own list, so consider this to be simply the small 

number of showpieces that will get you off and running! 

 

Rest assured that you do not need to be an expert astronomer to share the night sky with others.  If you 

do not know much about an object, persons will not really mind, as objects in the night sky speak for 

themselves.  You will have done a wonderful job simply making it possible for the telescope to be in use! 

 

The Moon is without a doubt the most spectacular object to show, and it a “must see” if it is up and 

accessible.  You can plainly tell if it is up by seeing it in the sky with your eye, and can aim the Tinsley at 

it with ease.   

 

   
Typical telescope view of the Moon 

 

The Moon came into existence when a Mars-size planet crashed into the early Earth1. Fragments orbited 

the Earth and coalesced within just several weeks to become the Moon. The dark areas visible today at 

the moon are called Maria, from Latin “Sea”. They are meteorite craters that flooded with hot lava. Lava 

layers can be up to 10 km (6.2 miles) thick, higher than Mount Everest.  Some facts about the Moon: 

 

Diameter: 3 476 km (27% of Earth) 

Distance to Earth: 384 000 km (199,000 miles) 

Mass: 7.350 x 10E19 tons (1.2% of Earth) 

Density: 3.341 g/cm3 (61% of Earth) 

 

 

 

                                                           
1
 Information in this section from www.astronomysource.com 
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Saturn is probably second only to the Moon in terms of amazement.  The public are truly astounded to 

see the rings of Saturn, making it second to only the Moon as a spectacular object to show the public.   

 
Typical telescope view of Saturn 

Saturn is probably the most enigmatic of all planets. Its rings have given awe to many people who saw it 
the first time. Since Saturn is double as far from the Sun than Jupiter, it receives only a quarter of the 
light. While it has almost the size of Jupiter, Saturn’s larger distance results in a smaller, fainter view in 
the eyepiece. We tend trying to compensate by increasing magnification, but this multiplies air layer 
disturbances as well.  

With a very small telescope or under not so good seeing conditions, Saturn’s rings might just be seen as 
“ears”.  In fact, this is what Galileo saw when he first looked at Saturn with his telescope. He concluded 
that these “ears” must be two close moons on either side of Saturn, but two years later the moons were 
gone, and again two years later the moons re-appeared. We know today, that the “disappearance” was 
caused by looking at the ring edge on but it was very confusing for Galileo at that time.  With the Tinsley 
the “ears” are clearly seen as the rings circling the planet.   

Surrounding Saturn is what appears as a collection of faint stars -- the moons of Saturn.  The brightest of 
these is Titan, a moon comparable in size to Mercury and having an atmosphere.  Image below shows a 
typical arrangement of the moons2.   

 

                                                           
2
 Image by Stephen Roche of Waterford, Ireland.  

http://www.astronomycameras.com/blog/archive/20080410/stephen-roche-saturn-with-its-moons/ 

http://s1.www.astronomycameras.com/data/blog/20080410/assets/roche_saturne_lunes_zoom.jpg
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Titan is the only of Saturn’s moons that is reasonably easy to identify.  It is far brighter than all of the 
others.  Some facts about Saturn: 

Saturn is a gas giant, and has over 62 moons, with Titan and Rhea as the largest ones. Saturn has 
a very low density, in fact if we could build a bathtub large enough to hold Saturn, it would 
float on the surface. 

Diameter: 123 000 km (9.4 x Earth) 
Mass: 0.569 x 10E24 tons (95 x Earth) 
Density: 0.67 g/cm3 (24% of Earth) 
Distance from Sun: 9.54 AU 

 

Jupiter amazes everyone with its collection of small moons each about the size of Earth’s moon, along 

with its belts.   

 

     
Jupiter, typical telescope view 

 

Jupiter is the largest planet in our solar system. It is a very bright and exciting object to observe. Four 

moons can be seen even with small telescopes or binoculars. The Tinsley shows Jupiter as a large and 

spectacular planet.  If the turbulence is low and some cloud bands are visible, it might be possible to see 

some fine cloud details and the great red spot.  Some facts about Jupiter: 

 

Jupiter is a gas giant with over 100 moons. The four largest are Io, Europe, Ganymede, Callisto. 

They are also called the Galilean moons. When Galileo saw the movement of the moons he 

could no longer accept a geocentric model of the universe. 

 

Diameter: 142 980 km (11.2 x Earth) 

Mass: 1.899 x 10E24 tons (318 x Earth) 

Density: 1.32 g/cm3 (24% of Earth) 

Distance from Sun: 4.95 AU 
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 Finding Jupiter and Saturn: 

 

Jupiter and Saturn change locations slowly over time.  They appear as very bright “stars” in the night sky.  

A small amount of web surfing will indicate when and if they are up.  Most times you will be fortunate 

that at least one of the two of them will be up.  The chart below indicates the constellations where 

Jupiter and Saturn will be for the following years.  These planets appear as bright and obvious stars in 

these constellations: 

 

2014 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Jupiter GEM GEM GEM GEM GEM GEM CNC CNC CNC LEO LEO LEO 

Saturn LIB LIB LIB LIB LIB LIB LIB LIB LIB LIB LIB LIB 

                          

2015 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Jupiter LEO CNC CNC CNC CNC LEO LEO LEO LEO LEO LEO LEO 

Saturn SCO SCO SCO SCO SCO LIB LIB LIB LIB SCO SCO OPH 

                          

2016 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Jupiter LEO LEO LEO LEO LEO LEO LEO VIR VIR VIR VIR VIR 

Saturn OPH OPH OPH OPH OPH OPH OPH OPH OPH OPH OPH OPH 

                          

2017 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Jupiter VIR VIR VIR VIR VIR VIR VIR VIR VIR VIR LIB LIB 

Saturn OPH OPH SGR SGR SGR OPH OPH OPH OPH OPH OPH SGR 

                          

2018 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Jupiter LIB LIB LIB LIB LIB LIB LIB LIB LIB LIB LIB OPH 

Saturn SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR 

                          

2019 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Jupiter OPH OPH OPH OPH OPH OPH OPH OPH OPH OPH OPH SGR 

Saturn SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR 
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2020 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Jupiter SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR 

Saturn SGR SGR SGR CAP CAP CAP SGR SGR SGR SGR SGR SGR 

                          

2021 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Jupiter CAP CAP CAP CAP AQR AQR AQR AQR CAP CAP CAP AQR 

Saturn CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP 

                          

2022 Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Jupiter AQR AQR AQR PSC PSC PSC CET CET PSC PSC PSC PSC 

Saturn CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP 

  

Mars is often requested but rarely is a suitable object.  The only exception is possibly when Mars makes 

a close pass of the Earth, called an opposition, but that is a relatively rare occurrence.  Mars will appear 

as a bright, red “star” in the sky rising opposite of the sunset.  The upcoming oppositions of Mars are: 

 

 May 22, 2016 

 July 27, 2018 

 October 13, 2020 

 

It is nice to view Mars a month or two around these above dates.  Otherwise Mars will appear 

disappointingly small and featureless owing to its relatively small size and great distance.   

 

As is the case with Mars, other planets are typically small and faint, and are not recommended in 

general.   

 

Next, there are objects such as double stars, multiple star systems, star clusters, nebula, and galaxies.  

These can be surprisingly large and bright.  These are important particularly without the Moon, Saturn, 

and Jupiter present.   

 

Following are a collection of objects suitable for the Tinsley Telescope. 
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Mizar and Alcor is the double star at the bend of the handle of the Big Dipper.   

 

 
 

Point your telescope at the handle bend and what you see are not one but two stars. The brighter one is 

Mizar, the dimmer star is Alcor. They are also known as “Horse and Rider”. People with good eyesight 

can distinguish these two stars with bare eyes. Ask the persons there to see if they can “split” these two 

stars with their unaided eyes!  If the seeing conditions are good, choose high magnification and take a 

closer look at Mizar. You will see that Mizar itself has another close companion star.  The image below 

shows an actual photo of Mizar A, it’s close companion Mizar B at the top and Alcor at the bottom: 

 

 
 

Some additional facts about Mizar and Alcor: 

 

Constellation: Ursa Major, UMa 

Magnitude (Mizar/Alcor): 2.2 /4.0 

Separation: 11.8′ 

Distance: 83 Light years 

Mass (Mizar/Alcor): 7.7 /2 x Sun, Diameter: 4.1 / 1.8 x Sun 

Luminosity: (Mizar/Alcor): 63 / 13 x Sun 

http://www.astronomysource.com/wp-content/uploads/2012/02/Mizar-Alcor_1020.jpg
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On the next page is a list of recommended objects for each particular month.  Objects that are bold can 

be observed if the moon is bright.  Some of the fainter objects get washed out by the light of a bright 

moon, and thus should be avoided if the moon is up.   

 

Albireo is the fifth brightest star in the constellation Cygnus the Swan3.  

 

 

With naked eye it appears to be single star but a telescope resolves it as a double star. Both stars offer a 

striking color contrast. The brighter star shines in an orange/yellow color, the smaller star in blue4: 

 

Albiero, as seen through a telescope 

When observing colorful stars, it can be beneficial to do this somewhat out of focus. Since the star disks 

become larger, colors become more prominent. The reason for this is that a larger number of color 

receptors in the eyes can collect color information. Play with your focuser and see what works best for 

you!  At this point it is unknown whether the stars are optical doubles or gravitational linked and 

orbiting each other. The brighter star itself has a very close companion, too close though to be resolved 

with a telescope.  Some additional facts: 

                                                           
3
 http://www.themcdonalds.net/richard/index.php?title=Finding_Albireo 

4
 Image Credit -- Hunter Wilson 
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Constellation: Cygnus, CYG 

Magnitude: A 3.2, B 5.8 

Separation 35″ 

Distance 390 / 390 Light years 

Mass: 5 / 3.2 x Sun 

Diameter: 16 / 2.7 x Sun 

Luminosity: 950 / 120 x Sun 

 

The Orion Nebula is part of the constellation Orion. This truly beautiful nebula can be found just below 
Orion’s belt as a part of Orion’s sword5.  

 

It is one of the brightest nebulae and is visible to the naked eye. 

 

Because M42 is over an arc minute wide use your lowest magnification to ensure it fits in the field of 
view. The four stars at its center are called “Trapezium”, they energize and ionize surrounding gasses 
which leads to this beautiful spectacle.  Due to its brightness the Trapezium stars draw the observers’ 
attention, but scanning the area around them, you will see many smaller stars and layers of ionized gas.  
Orion nebula is the closest region of massive star formation to the Earth. It hosts protoplanetary discs 
and brown dwarfs. New stars and planets are born here right now. The strong radiation emitted by the 

                                                           
5
 http://amazing-space.stsci.edu/news/archive/2006/01/ill-01.php 
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Trapezium stars is so powerful that young neighbor stars are pushed into the form of an egg.  Some 
additional facts: 

Constellation:Orion, ORI 
Magnitude: 4.0 
Size: 65′x60′ 
Distance 1,344 Light Years 
Diameter: 24 Light Years 
Mass: 2,000 x Sun 

The Andromeda Galaxy belongs to the constellation Andromeda. The constellation of Andromeda 

appears as a double curved line of stars that departs from the northeast angle of the Great Square of 

Pegasus. It is an important constellation, south of the constellation of Cassiopeia and west of the 

constellation of Perseus. It does not contain any first magnitude star. It can be easily found, crossing the 

constellation of Cassiopeia from Polar Star. In autumn, it can be seen high up in the south-east6. 

 

 

The Andromeda Galaxy is the farthest object that can be seen with bare eyes.  

                                                           
6
 Text and image courtesy of ESO.  https://www.eso.org/public/outreach/eduoff/cas/cas2002/cas-

projects/france_andromeda_1/ 
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It is so large that it will most certainly exceed the field of the telescope view (binoculars have sufficient 

viewing angle), so focus on the inner core. It is a fascinating moment taking a peak at another Galaxy for 

the first time. The core is very bright and the surrounding areas can be seen nicely.  The Andromeda 

Galaxy is a spiral galaxy has an estimated 1 Trillion stars (Milky Way 200 – 400 Billion). Its center 

comprises a massive black whole. Andromeda Galaxy and the Milky Way are moving towards each 

other. They will merge in about 4.5 Billion years.  Some other facts: 

Constellation: Andromeda, AND 

Magnitude: 3.44 

Distance 2.54 Million Light Years 

Mass: 1- 1.5 x Milky Way Galaxy 

 

The Hercules Globular Cluster lies in the constellation Hercules.  It is also known as “M-13” or the “M-13 
Globular Cluster”.  The Globular Cluster, like all globular clusters, is almost as old as the known universe 
and offers beautiful view even for small telescopes.  In the Tinsley it is spectacular! 

http://messier.seds.org/Pics/More/m31caltech.jpg
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M-13 Telescope View7  

It is a bit more challenging to find Hercules Globular Cluster. First we have to find “The Keystone”, four 
stars of the constellation Hercules that build a trapezoid. M13 lies on the line between Eta Herculis and 
Zeta Herculis. These are the two stars in”The Keystone” at the side of Arcturus. Move a little bit towards 
Eta on the Eta-Zeta line and you have found this beautiful globular cluster. If you have difficulties to find 
“The Keystone”, two bright stars, Vega and Arcturus help. Draw a line from Vega to Arcturus, “The 
Keystone” is located about one third the distance from Vega8. 

 

 

                                                           
7 Santa Maria de Montmagastrell Observatory, http://santamariaobservatory.blogspot.com/2009/09/m13-image-031-m-f49-
newtonian-reflector.html 
8
 http://messier.seds.org/map/Her.html 

http://messier.seds.org/map/her.map
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Despite its age, Hercules Globular Cluster has not changed its form much. Pressure of star radiation 
pushing stars apart and gravity force pulling them together resulting in an equilibrium. The stable 
conditions were thought to be beneficial for possible forming of life. In 1974 a radio message was sent 
to the Hercules Cluster with the large Arecibo radio telescope. The digital message included information 
about man, earth and the solar system.  Some facts about M-13: 

Constellation: Hercules, HER 
Magnitude: 5.8 
Distance 25,100 Light Years 
Diameter: 168 Light years 
Mass: 600,000 times Sun 
Age: ~13 Billion years 

The Double Cluster is one of the most spectacular sights, with two clusters of stars in close proximity.  
They are about 800 light years apart but due to their position in the sky, they fit both in the view of a 
telescope at low power9: 

 

The Double Cluster belongs to the constellation Perseus. It can be easily found with the help of the 
constellation Cassiopeia. Just follow the inner leg of the shallow half of the “W” (Cassiopeia Gamma – 
Delta) about two third of the way to the next bright star, and you will find the Double Cluster.   

 

                                                           
9
 http://messier.seds.org/Pics/Jpg/n0869.jpg 

http://messier.seds.org/Pics/Jpg/n0869.jpg
http://en.es-static.us/upl/2009/06/double-cluster1.jpg
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The Greeks knew about the object as early as 130 BC, but the true nature of it was not discovered not 
before the telescope was invented.  Some additional facts: 

Constellation: Perseus, PER 
Magnitude: 4.2 
Distance (NGC 869): 6,800 Light Years 
Distance (NGC 884): 7,600 Light Years 
Age (NGC 869): 5.6 Million years 
Age (NGC 884): 3.2 Million years 

 

The Gamma Leonis double star system is a pair of bright stars in Leo the Lion.  Gamma Leonis is a star 

system also known as the star “Algieba”.  If you find the backwards-question-mark of Leo, it is the 

second star above Regulus.    

 

 

Through a telescope you will see two very close, bright stars:   
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Gamma Leonis-A has at least one planet orbiting it, and possibly two.  On November 6, 2009, the 

discovery of a planetary companion around primary star Gamma-1 Leonis was announced10.  The planet 

has an orbital period of 429 days and presumably a large mass, but less than ~9 Jupiter’s.  Further 

studies hint at a second companion as well.   

Some additional facts about Gamma Leonis: 

Constellation: Leo, LEO 

Magnitude: A 2.28, B 3.51 

Separation 4.5″ 

Distance 130 / 130 Light years 

Spectral Types: A = K1;  B = G7 

Mass: A = ??  B = ?? x Sun 

Diameter: A = 23 B = ?? x Sun 

Luminosity: A = 180 B = ?? x Sun 

 

 

 

 

 

 

                                                           
10

 "Detection of a Planetary Companion around the giant star γ-1 Leonis". Astronomy and Astrophysics 509: A24. 
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The Crab Nebula is part of the constellation Taurus the Bull. The Crab Nebula is also known as M-1.  This 
fascinating object can be found just near the horns of Taurus the Bull as shown in the chart below11:  

 

If you can find the Pleiades star cluster, and the neighboring “V” shaped Hyades star cluster, which 
contains the bright red star Aldebaran, then the Crab Nebula is in the vicinity.   

 

Image of the Crab Nebula12 

                                                           
11

 http://messier.seds.org/map/Tau.html 
12

 This superb image of the Crab Nebula M1 was obtained by Bobby Middleton with a 12.5-inch Newtonian on an 
AP1200 mount. It was exposed for 60 minutes on hypered Kodak PJ 400 film. 

http://messier.seds.org/Pics/Jpg/m1bm.jpg
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The Crab Nebula, Messier 1 (M1, NGC 1952), is the most famous and conspicuous known supernova 
remnant, the expanding cloud of gas created in the explosion of a star as supernova which was observed 
in the year 1054 AD. The supernova was noted on July 4, 1054 A.D. by Chinese astronomers as a new or 
"guest star," and was about four times brighter than Venus, or about mag -6. According to the records, it 
was visible in daylight for 23 days, and 653 days to the naked eye in the night sky. It was probably also 
recorded by Anasazi Indian artists (in present-day Arizona and New Mexico), as findings in Navajo 
Canyon and White Mesa (both Arizona) as well as in the Chaco Canyon National Park (New Mexico) 
indicate; there's a review of the research on the Chaco Canyon Anasazi art online. In addition, Ralph R. 
Robbins of the University of Texas has found Mimbres Indian art from New Mexico, possibly depicting 
the supernova.13 

The nebulous remnant was discovered by John Bevis in 1731, who added it to his sky atlas, 
Uranographia Britannica. Charles Messier independently found it on August 28, 1758, when he was 
looking for comet Halley on its first predicted return, and first thought it was a comet. Of course, he 
soon recognized that it had no apparent proper motion, and cataloged it on September 12, 1758. It was 
the discovery of this object which caused Charles Messier to begin with the compilation of his catalog. It 
was also the discovery of this object, which closely resembled a comet (1758 De la Nux, C/1758 K1) in his 
small refracting telescope, which brought him to the idea to search for comets with telescopes. Messier 
acknowledged the prior, original discovery by Bevis when he learned of it in a letter of June 10, 1771. 

The nebula consists of the material ejected in the supernova explosion, which has been spread over a 
volume approximately 10 light years in diameter, and is still expanding at the very high velocity of about 
1,800 km/sec. On November 9, 1968, a pulsating radio source, the Crab Pulsar (also cataloged as 
NP0532, "NP" for NRAO Pulsar, or PSR 0531+21), was detected in M1 by astronomers of the Arecibo 
Observatory 300-meter radio telescope in Puerto Rico. It has now been established that this pulsar is a 
rapidly rotating neutron star: It rotates about 30 times per second! This period is very well investigated 
because the neutron star emits pulses in virtually every part of the electromagnetic spectrum, from a 
"hot spot" on its surface. The neutron star is an extremely dense object, denser than an atomic nucleus, 
concentrating more than one solar mass in a volume of 30 kilometers across. Its rotation is slowly 
decelerating by magnetic interaction with the nebula; this is now a major energy source which makes 
the nebula shining; as stated above, this energy source is 100,000 times more energetic than our sun. 

Some additional facts: 

Constellation: Taurus, TAU 
Magnitude: 8.4 
Size: 420′x290′ 
Distance ~6,500 Light Years 
Diameter: ~5.5 Light Years 
Mass: ~4.6 x Sun 

 

 

                                                           
13

 For entire section:  http://messier.seds.org/m/m001.html 
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Calendar for Recommended Bright Objects 

January 

 Andromeda Galaxy 

 Orion Nebula 

 

February 

 Orion Nebula 

 Crab Nebula Supernova Remnant 

 

March 

 Orion Nebula 

 Crab Nebula Supernova Remnant 

 Gamma Leonis Double Star 

 

April 

 Orion Nebula 

 Gamma Leonis Double Star 

 

May 

 Gamma Leonis Double Star 

 

June 

 M-13 Globular Cluster in Hercules 

 

July 

 M-13 Globular Cluster in Hercules 

 

August 

 M-13 Globular Cluster in Hercules 

 Albiero Blue and Orange Double Star in Cygnus 

September 

 M-13 Globular Cluster in Hercules 

 Albiero Blue and Orange Double Star in Cygnus 

 

October 

 Albiero Blue and Orange Double Star in Cygnus 

 Andromeda Galaxy 

 

November 

 Andromeda Galaxy 

 Double Cluster in Perseus/Casseiopeia (NGC 884 & NGC 869) 

 

December 

 Andromeda Galaxy 

 Double Cluster in Perseus/Casseiopeia 
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Telescope Shutdown 

 

This section describes how to secure the telescope at the end of your observing session. 

 

1. Pack and stow any observing systems such as the remove video system, solar viewing 

equipment, CCD imaging equipment, and other equipment.  This section assumes that 

equipment has already been secured. 

 

2. Turn off dome ventilation fan if it is in use.  

 

3. Use the hand paddle to unclamp the RA and DEC clutches.  Do not try to move the telescope 

until the noise from both clutches has quieted, indicating that the clutches have been fully 

released.  At this time the telescope is free to move. 

 

4. Move the telescope such that the bubble levels indicate that the telescope is pointing straight 

up.  This is shown in the image below: 

 

 
 

5. Use the hand paddle switches to clamp the RA and DEC clutches.  Keep the telescope steady 

until the clutches are fully clamped, and become quiet.  This will stow the telescope at zenith. 

 

6. Remove the right angle diagonal mirror and eyepiece from the telescope and return to the 

storage cabinet. 

 

7. Turn off the reticle to the finder if it has been turned on.   

 

8. Remove and store the Telrad finder if you used it. 

 

9. Close the mirror covers for the 20” scope, remembering to close the bungee nearest the stairs 

first, and the bungee closest to the finders last.   
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10. Rotate the dome to the north.  The yellow arrow on the dome should point approximately to a 

black stripe on the dome wall, as shown in the image below.   

 
 

 

11. Move a ladder adjacent to the lower shutter hand crank. 

 

12. Climb the ladder and hand crank the lower shutter closed.  Be sure to close the bottom shutter 

before the top shutter is closed! 

 

13. Connect the ground conductors for the dome, as shown in the image below: 
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14. Plug the shutter motor power and close the top shutter.  It will stop automatically.   

 

15. Turn off power to the telescope control cabinet; switch on the south side of the control cabinet.  

Confirm the light on the north side of the cabinet goes out.   

 

16. Make one last check that all seems put away and as you found it.  

 

17. Turn off the lights as you exit the silo and enter the Jupiter Room. 
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Remote Video System 

 

The telescope has a video system which allows real-time images from the telescope to be projected by 

the projector in the Jupiter Room.  This allows for persons to see images from the telescope without 

having to climb the stairs to the telescope, and facilitates lectures with real-time images of objects.    

 

The remote video camera is an Astro-Video Systems MK III.  A complete manual for the camera is 

included as Appendix A of this Operators Manual.   

 

This section describes the use of this video capability. 

 

Startup of Video System: 

 

 

1. The video system is stored in a small case as shown in the image below: 

 

 
 

 

2. In the case find the small focal reducer and attach it to the video camera.  The focal reducer and 

it attached to the camera are shown in the images below: 
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3. If you are installing the video camera on the 20” telescope, you will need to use the 2” to 1-1/4” 

adapter, shown in the image below.  This is also kept in the video camera box.  

 

 
 

 

4. Insert the camera fully into the telescope and tighten the setscrews snugly such that the camera 

cannot fall out of the telescope.   
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5. Find the camera controller and plug it into the camera.  The plug attaches to the camera in only 

one way; shown in the image below: 

 

 
 

6. Find a cable umbilical near the desk; consisting of a video cable and a power cable; two cables 

total.   

 

7. Plug the power cable into the back of the camera; image below: 
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8. Plug the video cable into the back of the camera; image below: 

 

 
 

9. Turn on the Radio Shack 3-amp power supply using the switch as shown in the image below:   

 

 
 

10. Use the TV remote to turn on the TV: 
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11. There are two active channels on the TV.  The up/down channel buttons on the remote are used 

to cycle between two channels.  These channels are: 

 

 Channel 68 -- this is the video feed from the telescope.   

 Channel 64 -- this is video from a camera in the Jupiter Room.   

 

The idea is that Channel 64 will allow you to see the presentation in the Jupiter Room while 

setting up the observatory, and also allow you to monitor that the video from the telescope is 

properly projecting on the screen down there.  Channel 68 is video from the telescope video 

camera; objects being viewed through the telescope.  You can see these objects on the monitor 

while they are also being projected down in the Jupiter Room.  Channel 68 is the only video that 

shows on the Jupiter Room screen.   

 

12. To activate the projection of objects in the Jupiter Room the projector in the Jupiter Room must 

be tuned on, and use the “Video” button” on the remote to cycle to the video channel, finding 

the video from the telescope.  This is shown in the image below: 
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13. Next point the telescope at an object.  The first goal is to achieve a good focus on the object.  

Rotate the focuser knob slowly as needed to improve the focuser until it is optimum.   

 

14. You can adjust the exposure of the video camera depending on whether it is a bright object 

(Moon, planets) or faint objects (nebulas, galaxies).  For fainter objects it is highly recommended 

to install the video camera on the 20” telescope.  Use the camera handpaddle to adjust the 

exposure speed as follows: 

a. Exposure  Lens  Speed 

b. Under “Speed” you can try “Auto” and the camera might be able to automatically adjust 

to an acceptable level of image brightness.  If not, manually select exposure durations.   
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Daystar Filter System  

 

The daystar filter system is used with the 5” refracting telescope to provide narrowband views of the 

Sun.  This allows for exquisite observations of prominences, flares, and other solar details.  

 

A full manual of the Day Star Solar Filter system is attached to this manual as Appendix B.   

 

The Gov Aker Daystar has the following model information and properties: 

 

Model: ATM 

Serial #: A-796 

Central Wavelength: 6562.8Å 

HW (Bandpass Width): 0.6Å 

Power: 12W, 115V 

Operating Temp: 48C 

 

The Daystar filter system comes with two primary components as described below: 

 

1. Energy Rejection Filter:  The energy rejection filter is installed onto the top of the 5” refractor.  

This filter is intended to reject much of the solar energy from entering the system.   

 

 
 

2. Narrowband Filter Body:  The narrowband filter assembly is installed into the focuser of the 5” 

refractor.  This assembly has a heater which precisely heats an interference filter such that only 

one specific wavelength of the Sun’s light gets through the telescope.   
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Solar Observing with the Daystar Filter System: 

 

SAFETY NOTE: The steps to use the Gov Aker telescope for solar observing are very different 

than for night-time observing.  It is imperative that the steps be followed as described for 

solar observing as they are different than for dark-time observing.   

 

SAFETY NOTE:  It is important to follow these steps carefully each and every time, even those 

that are familiar with the telescope. 

 

SAFETY NOTE:  The telescope is very sensitive to inclement weather conditions.  Do not open 

the dome shutters if any of the following are present: 

 High winds 

 Dust 

 Rain or other forms of precipitation 

 

It is generally accepted observatory practice that acceptable conditions must exist for a 

meaningful period of time (>30 minutes) before opening the dome.  Rain, winds, and dust may 

stop momentarily, and appear to be acceptable.  It is important to ensure that the good 

conditions are persistent before proceeding.   

 

1. The person observing with the Daystar needs to be an experienced user of the Gov Aker telescope 

and be completely familiar with the steps to startup, operate, and shutdown the telescope.   

 

2. Enter the telescope silo from the doorway at the rear of the Jupiter Room at Discovery Park.  The 

Discovery Park staff should be contacted to schedule access for use of the telescope. 

 

3. Turn on the light upon entering the silo then proceed up the stairwell, entering the telescope space. 

 

4. DO NOT do anything with the dome or dome shutters!  The goal of the next several steps is to 

configure the telescope for solar observing prior to opening the dome.   
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5. Ensure the 20” telescope is safe.  The 20” will not be used for solar observing; only the 5”.  Ensure 

that the 20” eyepiece is NOT installed, and that the mirror covers for the 20” are closed.   

 

6. Verify that the Telrad finder is not installed, that the other finders have their covers installed.  Light 

from the Sun WILL damage any finders that are not covered and become exposed to sunlight.  In the 

image below note that the lens covers for the two finders are installed.   

 

 
 

In the image below note that the Telrad is not installed.  The EZ Finder II still needs to be 

removed to ensure the Sunlight does not damage it.  

 

 
 

7. Confirm that the telescope is at its normal park position (i.e., pointing straight up), where the bubble 

levels are nominally as shown below: 

 

8. Turn on the control power  
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9. Use the hand paddle to unlock only the declination axis.  Keep a hold of the telescope. 

 

10. Move the telescope in declination until the telescope is tipped at about 45-degreees.  This is so you 

can access the top of the 5” refractor. 

 

11. Use the hand paddle to re-clamp the declination axis. 

 

12. Position a stepladder to allow safe access to the top of the 5” refractor.   

 

13. Install the energy rejection filter onto the top of the 5” refractor.  It screws on in a clockwise fashion 

from the perspective of looking down on the filter from the sky.  Take care not to cross-thread the 

delicate threads.  A good technique is to lightly place the filter onto the top, rotate the filter as if 

unscrewing until it clicks down when the threads engage.  Then proceed to screw the filter into 

place until it is snug.   

 

SAFETY NOTE:  It is imperative to ensure that the energy rejection filter is securely attached 

to the top end of the 5” telescope! 

 

14. Install the narrowband filter body into the focuser of the telescope as shown in the image below: 

 

 
 

15. Leave the filter regulator at its present setting -- do not adjust!! 
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SAFETY NOTE:  Do not exceed the suggested peak setting of 9.0 under any circumstance or 

permanent damage to the filter may occur.   

 

16. Plug the power cord of the filter body into AC power.  There is a yellow extension cord to help get to 

an outlet.  Keep tabs on time as it will require approximately one hour for the filter to reach 

operating temperature.   

 

17. While waiting for the filter to heat up, proceed to open the dome shutter, rotate the dome, and 

point the telescope at the Sun.   

 

18. As the filter reaches operating temperature prominences and details on the chromosphere should 

become visible.  At this point, as needed the dial can be adjusted slightly to improve the contrast.  

Make a small adjustment, and then allow sufficient time to pass to judge whether the change was in 

the correct direction.   
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Manual for  

 

Astro-Video Systems  

MK III Video Camera 
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Appendix B 
 

 

 

Manual for  

 

DayStar Hydrogen Alpha 

Solar Filter System 
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