Nightfall

ldcrthly publication of fhie Huachura Asfronomy Club

President’s Notes
Wilting wild flowers, dropping humidity, clearing skies: it must be IMay.

This month we still have Jupiter most of the night and Zaturn rises about Ppm giving us plenty of planetary
pleasure. However, for most observers I d say May signals the ime to go after those galaxies in Leo, Virgo,
and Coma Berenices, along with the planetary nebulae sprinkled across the spring sky.

Atthe Messier Marathon held at Bob and Barb Eepple’s observatory, I got an astounding view of the Ghost
of Jupiter planetary nebula. & planetary nebula forms during the late stages of a sun-like star's life, when
its outer layers blow off and escape into space. Those shells of gas are lit up by light from the central star.
Also known as, NGC 3242, the nebulais located roughly 1,400 light-vears away in the constellation Hy dra.
T've seen it many times and in many telescopes. Itis an easy object, even in a &7 to 87 telescopes, but it
takes alarge scopeto bring out the subtle details. The detail of the multiple shells seen through Bob’s 22-inch
Dobzonian rivaled any image taken by an am ateur I've ever seen.

Back to galaxies, May 15 a great time to get lost in the clumps and chains of galaxies that reside in the
constellations of Coma Berenices and Virge. If you have alarge telescope, you should be making some
room in every night’s viewing session to scan these areas, but a big scope 15 not anecessity. Telescopesin
the 47 to 87 sizes can see many of the brighter members and hints of many others.

Start by getting used to finding the triplet in Leo (W65, W66, and NGO 3628), they are midway and directly
between the hip star in Leo, Chertan (Mag 3 3) and the rear-most leg (Enee?) star Tota Leonis (Mag 43
Tou might even see them as a smudge 1n vour finder scope from a very dark location. Spendtime looking
at these three galazies. Getused to their shapes and brightness. Use different power eyepieces and find the
ones that work the best to find and examine detail. These may or may not be the same evepiece. Do the
galaxies seem neatly the samein shape? What about brightness differences between the three? Two of them
were seen and cataloged by Messier, but the other, easily wisible in modern telescopes, was not Indeed,
many of today’s wide and ultra-wide field evepieces can put all three in the same field of moderate focal

length telescopes (2000-4000mm FL.).

Once you' ve become accustomed to thoze three, it is ime to pop 10 your low power evepiece and wander
over to an area of sky between Denebola (in Leo) and Vindemiatax (in Virge). Start out at the mid-point
hbetween these two stars and just wander around, slowly mowing one eyvepiecefield ata time. Tt doesn’t really
matter which way vou start your wandering, as you will be hard pressed to find a field without a galazy or
three. You will find all shapes, sizes, and orientations, from edge on needles to wide oval whirlpools. Some
will be barely wisible while others will standout brightly in the darkness. There are of course many guides,
star charts, and books to help vou find your way through the region, but to me, nothing beats wandering
ateund and becoming totally lost in the realm of galaxies to get your eves and mind accustomed to spotiing
these beauties. One last point I' d like to make: itis easy asit is to catch aperture fever there in the Virgo,
but do not succumb too quickly. Take your time to see all that you can with smaller scopes first, because
no matter what size scope vou have there are always faint fuzzies just beyvond its reach. MNow get out there
and get lost.




May Meeting

The Iay meeting of the Huachuca & stronomy Club will bein the community room of the Student Union
Building at Cochise College. The meeting starts at 7 Pl The meeting 15 free and open to the public.
Cochise Collegeis located at 201 M. Colombe Avenue in Sierra Vista,

The guest speaker will be Dr. David O'Brien, a research scientist at the Planetary Zrience Institute in
Tucson. Dr. OBren will present "IMASA's Dawn Mission Arnves at Ceres." Ceresis the largest body
in the asteroid belt, and most of what we currently know about it1s based on telescopic observations. It
has a density that suggests a significant water ice content and a shape consistent with past melting and
differentiation. Hydrated minerals have been detected on its surface, water wapor has been detected
emanating from its surface, andtherm al models suggest that liquid water couldremain stable beneath its
crust even to the present day. Dawn has recently been gravitatonally captured by Ceres and will not
begin its full orbital mapping phase until later this year, but the appreach imaging 15 already providing
new insights into this fasunating dwarf planet. Dr. O'Brien has won anumber of awards, and a minor
planet was renamed "O'Bren" in his honor

We will be treating Dr. O'Bren to dinner at the Cutbaclk Stealt House before the meeting (SFM). Anvone
that wouldlike to join us for dinner shoul d ESVP to Ted Forte: [tedforte511@gmail com] go that we can
resetrve the proper size table

MNASA Dawn Approachking Ceres/Uradit: NASA



Earth Day Solar Observation Report
Bob Gent

Today, David Ecemer, Mancy Hannaford, Eick Burke, Een Duncan, Ted Forte, and I set up solar scopes at WV eterans
IMemonal Park in conqunction with Sierra Vista's Earth Day and Famer's Market, It would be an understatement
to say the sun put on a great show for us. In the image below, yvou will see one of the largest prominences in
recent vears. Az vou obzerve the sun below, recall that it is neatly 800,000 miles across the sun. Tused my cell
phone camera, handheld threugh David Eoemer's H-Alpha scope to capture the image. This may still be engeing
so check it outl

Tedput together aposter and brought copies of cur petition asking the City Council to limit digital sign brightness
to no more than 100 nits. "We gathered a few dozen signatures. Thank you to Tedl




Members Photos
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By David Roemer

The Whale Galaxy
By David Roemer

Markarian’s Chain
By David Roemer




Astronomy Club Article April 2015

Is the MMost Massive Star Stall Alive?
Ev Ethan Siegel

The brilliant specks of light twankling in the nmight sky, with more and more visible under darker skies and
with larger telescope apertures, each have their own story to tell. In general, a star's color correlates very
well with its mass and its total lifetimn e, with the bluest stars representing the hottest, most massive and
shartest-lived stars in the universe. Even though they contain the most fuel overall, their cores achieve
mcredibly high temperatures, meaning they burn through their fuel the fastest, in only a few million years
mstead of roughly ten billion like our sun.

Because of this, it's only the youngest of all star clusters that contain the hottest, bluest stars, and so 1f we
want to find the most massive stars in the universe, we have to look to the largest regions of space that are
actively forming them nght now. In our local group of galaxies, that region doesn't belong to the glants,
the Milly Way or Andromeda, but to the Large Magellanic Cloud (LIC), a small, satellite galaxy (and
fourth-largest in the local group) located 170,000 light vears distant.

Despite containing only one percent of the mass of our galaxy, the LIC contains the Tarantula Mebula (30
Doradus), a star forming nebula approzimately 1,000 light vears in size, or roughly seven percent of the
gal axy itself. Tou'll have to be south of the Tropic of Cancer to observe it, but if you can locate it, 1ts center
containg the super star cluster NG C 2070, hol ding more than 500,000 uni que stars, including many hundreds
of spectacular, bright blue enes. With a mamimum age of two million years, the stars in this cluster are some
of the youngest and tmost massive ever found.

Atthe center of MGC 2070 15 a very compact concentration of stars known as E126, which is responsible
for most of the light illuminating the entire Tarantula Mebula. Consisting of no less than 72 O-class and
Wolf-FEayet stars within just 20 arc seconds of one another, the most massive 15 B 136al, with 260 times
the sun's mass and aluminosity that outshines us by a factor of sever pwallion. Since the light has to travel
170,000 light vears to reach ug, 1t's quite possible that this star has already died in a spectacular supernova,
atid might not even exist any longer! The next titne vou get a good glimpse of the southern skies, look for
the most massive star in the universe, and ponder that it might not even stll be alive.

o

Images credit: ESOID ADanish 1.5 m/E. Gendler, C. C. Théne, C. Féron, and I.-E. Cwaldsen (L), of the
giant star-forming Tarantula IMebula in the Large Magellanic Cloud, IMASA, ESA, and E. Zabbi
(ESAMRTSCD, with acknowledgment to B O'Connell (University of Virginia) and the Wide Field Camera
3 =oience Owersight Committee (B, of the central merging star cluster NGO 2070, containing the enormous
E136al at the center.



Clear, Dark, Dry Imaging from Northern Virginia

Edited from an article by Craig Anderson of the Northern Virginia Astronomy Club

| live in Herndon, Virginia; land of bright night skies, moist air, lots of trees, and many cloudy nights. Such an
environment is just not compatible with my dream of deep-sky imaging. So, my longtime friend and astronomy partner
Dave Roemer and | built a remote observatory at his home in Sierra Vista, Arizona (realizing a goal we established 2
years ago). With a roll-off roof, a 6” refractor, a quality mount, and computer control, | can log in from home, check the
weather, open the observatory, initiate data collection, and still get some sleep — knowing that the imaging run will
complete and that the scope will be parked safely by morning. Soon we will be completing automation, enabling the
roof to close automatically when imaging is complete and if threatening weather approaches.

This article chronicles our journey from imagining what might be possible to capturing first light at our observatory,
which we call RISS-Remote.

Defining Requirements
Our first order of business was to decide what, exactly, we wanted RISS-Remote to be able to do. A core requirement

was that | would to be able to image remotely, from my home in Herndon, VA. This meant that | had to be able to
remotely control the CCD camera and the mount - driving the need for a remotely accessible Internet connection and
control computer. | needed to be able to focus remotely, too. And to monitor the position of the telescope to make sure
it was slewing correctly, parking safely, and never heading for a crash with the pier.

I needed to be able to open and close the roof, either by opening and positioning a dome or by rolling a whole roof to
one side. Remote control over AC power was needed, and for almost every device - even the main control computer
(what if it froze and needed a reboot?). Finally, | needed a way to check the weather and monitor the sky conditions,
including clouds, wind, and rain.

Planning and Prototyping

We decided to divide and conquer to create RISS-Remote. It was agreed that | would provide the telescope, mount,
imaging camera, guiding camera, control computers and other “inside” parts while Dave and Nancy would provide the
land, building, and other infrastructure (outside parts). We would share the use of the observatory so we would both
benefit from the investment. We also agreed that the user of the observatory would be responsible, within reason, for
anything that went wrong while they were using it.

Serious planning began right away, and we decided we’d better start with a prototype to test our ideas. The idea behind
the prototype was to assemble all the optical, mechanical, electrical, and control systems and to try operating them as if
they were remote. This would allow us to safely test our ideas prior to actually fielding the equipment.

The prototyping was my responsibility, and | began by building up a control computer and loading it with all the
necessary software for what we had planned. This software included Windows 7, TheSky6 Professional, RAdmin Server
(for remote access), MaxIm DL, PEMPro, ASCOM, the AP V2 ASCOM driver, the RoboFocus ASCOM driver, the QSI and
ST-i drivers, camera, and later the Flip Flat control software and drivers. | also built up a subnet on my home network
that included a remotely accessible static IP address so that | could emulate connecting remotely.

Once the computer was set up and remote access worked, | integrated it with the rest of the equipment on a table in
the basement. This included the telescope itself, the QSI 683wsg imaging camera with 8-position filter wheel, the SBIT



ST-i guide camera, the RoboFocus, the Flip Flat (combination dust cover and flat field device), the FOSCAM IP camera,
the network switch, and a Digital Loggers power strip that allowed each outlet to be turned on or off over the internet. |
also put my Astro Physics AP90 mount on the table (with plenty of clearance for slews) and cabled it up to the computer.
Now | had a fully integrated set of components set up just like we planned to put them together at RISS-Remote in
Arizona.

Once the prototype was assembled | began to test by “remotely” logging on to the “observatory” from a computer
upstairs. | would connect using RAdmin Client through the static IP, as if | was more distant than one flight of stairs
away. | practiced all the observatory operations, including slewing, opening and closing the dust cover, connecting and
disconnecting the cameras, controlling cooling, focusing, imaging, and processing. (I used RAdmin because | didn’t have
Windows 7 Professional, and TeamWare didn’t seem to work well for me in low bandwidth testing.)

This testing allowed for a lot of kinks to be worked out while the equipment was still within reach, which turned out to
be critical because | had to make quite a few adjustments to both the configuration and the approach. For example, |
found that high frame rates in TheSky6 would overwhelm the remote connection when bandwidth was low, leaving me
unable to connect back to the computer until it was rebooted. This particular problem was easily resolved by changing
the update rate in TheSky6, but could have been a real hassle to figure out and change remotely.

Within weeks, our prototype remote observatory was working fine in
the basement. This meant that it was time to take the next step -
moving it all outside and imaging for real remotely, but still just a few
steps away. Using my friend Velcro, | stuck, literally, everything | could
on to the control computer so | could just haul it outside as a unit for
testing. Then | installed my mount on the pier in our back yard and
built a bundle of cable to allow for quickly connecting everything
together. | even stuck the IP camera on top of the control computer
(more Velcro) to monitor slews and observatory conditions, as we
would have to do at the real observatory once deployed.

Each clear night | could I'd haul the prototype outside, plug it all
together, and try to operate it all remotely from my office inside. |
would use the IP camera to monitor all of the slews. I'd measure
network utilization and other factors to verify that this would really
work when it was over 2,000 miles away. During some tests to execute
actual imaging runs, and when there were problems, I'd try to fix them
without going outside and touching the equipment. This was really

Figure 1- Testing for Fit within a Six Foot| Vvaluable for flushing out the system and developing the necessary
Diameter Dome procedures to operate RISS-Remote safely and confidently once

deployed.

Site Preparation
When | was about half way through integrating and testing RISS-Remote in my basement and backyard, it was time for

the annual ASAE conference. | made another trip out to Arizona - this time with another good friend and astronomy
buddy Ralph Jung. Ralph and | stayed with Dave and Nancy at their place in Sierra Vista. In between gawking at the ASAE
vendor displays, attending the talks, enjoying the solar observing, and encouraging my friends to buy new gear, we



spent a lot of time on more planning for RISS-Remote. With the prototype well underway, it was time to focus on the
site and the observatory building itself.

We considered many options for the observatory building. Initially | was in favor of a clamshell, reasoning that it could
be easily opened and closed remotely and that not having to rotate a slit would be easier. Cost for a commercially
available clamshell in the necessary size was fairly high, but that was offset by the fact that it could be easily installed,
would be pretty secure, and would be easy to operate. The clamshell option was eventually vetoed on aesthetic
grounds, which probably saved us a lot of money.

: | QUICN L :
Figure 2- Dave and Ralph Marking Surveying the Spot for RISS-Remote
Next, we considered a more traditional dome - including another like the one already in place for RISS, up on Dave and

Nancy’s deck. Unfortunately, we’'d need a fairly large dome to accommodate the planned 6” refractor on a German
Equatorial Mount, which would be expensive. But there were a lot of advantages, including security, wind protection,
and light shielding. When a used dome came available at a very attractive price, we looked at it very seriously to see if
everything would fit. Fortunately, | set up a test in my basement to check actual clearances before we committed to
buying the used dome. | say fortunately, because we found out that our equipment wasn’t going to fit, and future
upgrades to the telescope and mount (a 14” RCOS?) would likely be impossible.

All this time Dave had been researching roll-off roof options. There are quite a few private observatories in Sierra Vista,
and Dave has a lot of contacts through his local astronomy club that he consulted with for ideas. After looking at various
designs and implementations he came up with something new that | haven’t seen before or since. He took a steel shed
from a big-box store, shored it up with extra steel supports, and used garage door track, rollers, and an externally
mounted opener to morph it into a roll-off observatory. Advantages included simplicity, material that would hold up
well in the desert environment, and economy. This he could build quickly on a concrete pad for a very reasonable price,
and this was the design he selected.

Did I mention that Dave and Nancy are really good friends? Not only did they bring in a crew to pour the cement pad,
they also had a security enclosure built with high block walls and locking gates. This provides physical security and also
added wind protection for the roll-off observatory - winds can get really high out there and 50+ mph gusts are not
unusual. This spring the plan is to create an vegetable garden inside the security perimeter to complement the
observatory and create a new feature in Dave and Nancy’s yard.
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Figure 7- Security Perimeter for the New Area Under Construction |

Building the Roll-Off

With the observatory pad complete and the security perimeter in place, it was time for the shed to go up. Dave selected
an Arrow Shed from Lowes - reasonably priced and locally available. He had experience with a similar shed, building a
manual roll-off observatory at his prior home in Santa Clara, California, and it had worked well. This project would
present some new challenges because it was going to be larger, had to be sturdier, and had to provide for remote
operation. He shored up the structure with extra steel 2x4s and isolated the roof from the main building. Then he
installed garage door track and rollers, using fence posts for support, to allow the roof to roll on and off. Sliding doors in
front, secured with a padlock, provide easy access for equipment. Grading of the cement provides for drainage,
combined with grading of the soil around the pad.



Figure 8- Roll-Off Ready

One Thing Missing

With the roll-off complete, it was time to figure out how to put it all together. We planned to integrate the new
observatory and “go live” in conjunction with ASAE 2014, so | could attend the conference and we could set up RISS-
Remote all in one trip. | began packing all of my equipment and preparing it for shipment, eventually sending it all via
FedEx Ground with the exception of the telescope which | sent UPS in a custom made double box.

Packing and shipping was probably the riskiest part of our adventure, so | spared no expense in carefully packing
everything (11 large boxes). | considered driving it down, but the time involved was more than | could spare from work.
In the end, shipping worked out fine and there were no problems at all - zero damage (whew!).

Unfortunately, | learned that the pier | had ordered, a key component, was not going to be ready in time for my trip to
install the equipment. Since we really needed that pier, | delayed my trip and hoped for the best. But it soon became
clear that the pier would not be completed for weeks or even months. So | canceled the pier, shipped out my ATS
portable pier as a stopgap, and made new airline reservations.

Upon arrival, Dave came up to Tucson to pick me up at the airport, and of course we decided to stop at a local
astronomy shop, Starizona, on the way to his house. Dave needed a part for his Hyperstar, and | always enjoy stopping
at a local astronomy shop! While we were there | noticed there were some piers in the Starizona showroom. Piers? |
couldn’t believe it - | didn’t even know they sold piers at Starizona.

Dean Koenig saw me checking out the piers and came over to see if he could help. | told him what | needed, and he went

in search of a tape measure. “This one is spoken for...”, “this one is too short...”, “hey, what size did you say?” Believe it
or not, after ordering a custom pier and waiting weeks, there was a pier of exactly the right size right there at Starizona.

But now | needed a pier adapter, and | figured there was no hope. Dean asked what kind of mount | needed, and
pointed to one he had in the showroom, and said “like that one, over there?” With a smile, he then rummaged around
and emerged with a pier adapter, built as a prototype that fit the one pier he just happened to have that wasn’t spoken
for that was exactly what | needed. A very reasonable few hundred dollars later we loaded the pier into the back of



Dave’s pickup truck and drove off to his house, hardly believing our good fortune. We now had the last part we needed
(thank you, Starizona)!

Connecting It Together

Once the pier was in place things began to come together even more quickly. The control computer was installed inside
an old Craftsman tool chest to protect it against the elements (water and critters). The IP camera was mounted on the
wall to the north of the pier, enabling remote views of the telescope position and verification of whether the roof was
open or closed. The AP900 mount was placed on the pier. The network switch was installed and the network wiring put
in place. The telescope was test fitted and cabling installed for the cameras and other equipment.

Dave and Nancy already had a router capable of supporting a static IP address and they had made prior arrangements
with their local ISP, Clark Info Systems, to set up that static address when needed. | called during my trip and we set that
all up. By configuring the Digital Loggers power strip on one port, the Foscam IP camera on another, and the control
computer on a third we enabled remote log-on to any of these devices independent of the others.
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Figure 9- AP900 Mount Installed Figure 10- IP Camera for Observing Slews and Roof Status
Inside the Observatory

Figure 11- Scope Mounted and Wiring in Place Figure 12- Flip Flat as a Dust Cover on a Homemade Ralil




I definitely recommend remote power control separate from the
computer for a remote observatory. This makes it possible to take
a peek inside the observatory using the internal camera without
powering up the control computer, for example. More
importantly, we can remotely cycle the computer by cycling
power to it in case things lock up. Even the computer monitor has
separate power control, as does the mount, the camera, and other
major components.

Figure 13- Digital Loggers Power Switch

Routing all the cables turned out to be one of the major challenges during this project. We spent a lot of time with zip
ties and Velcro trying to find the right balance of location and length for all the cables - winding up with quite a bundle
hanging from the scope. Although we moved the telescope around and observed the cables carefully, this configuration
ended up causing some serious problems later. Dave had to go out more than once and free a caught cable, and
sometimes they would catch and rotate the imaging camera. This is an area to pay particular attention, and has since
been redone after a near catastrophe. Thanks to a very helpful member of the local Huachuca Astronomy Club, Rick
Burke, for fixing this for me and saving the day (and night).

Motorizing the Roof
With the equipment installed and daylight remaining, our attention turned to working on the roll-off again. Since this

area of the country is very dry, and because we wanted the roof to open all the way, Dave elected to mount a garage
door opener outside to operate the roof. This is a bit unconventional, but has worked very well. To control the roll-off,
we had selected a Foster Systems roll-off observatory card and magnetic sensors to detect whether the roof was open
or closed.
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Figure 14- Modified Arrow Shed Roll-Off Observatory with Partially Complete Roof Tracks and Opener




Figure 15- Supports and Conduit for Garage Door Opener

We laid out the garage door opener and installed additional
fence posts to properly support it outside the observatory. We
also trenched a line for power so that even the garage door
opener could be turned on and off using the remote power
switch inside the roll-off shed. This has turned out to be another
critical feature, since the roof would really clobber the
telescope if it closed at the wrong time. In fact, we’ve adopted a
procedure of powering off the roof’s garage door opener any
time it’s not in motion as an added safety measure.

Speaking of the garage door opener, there are now some metal
guides on the chain track, which were not installed when the
photo was taken, that prevent the chain from sagging. There’s
also a cover over the opener itself to protect it from rain. The
door opens and closes very smoothly and it was quite a thrill to
see it operate for the first time.

We had a lot of trouble getting the Foster Systems card to work
correctly, and got quite frustrated with it. In fact when | left for

home we still couldn’t operate the door remotely because of this problem. It turns out that we had incorrectly wired the
power to that card, flipping the positive and negative connections. Fortunately, it was not damaged and worked

perfectly once we connected the power correctly.

Testing and Calibrating

We spent the next night testing everything out, sitting inside the house and “remotely” operating the equipment.
Particular attention was paid to polar alignment, since that’s something that can only be done in person. | used PEMPro
for polar alignment, and can highly recommend that approach. PEMPro guides you through a calibration process and
then instructs you how to move the mount first in azimuth and then in elevation until the polar alignment is complete.
The result was far better polar alignment than I've ever achieved in the past with drift rates that appear negligible over

multiple 20-minute exposures.



|Figure 16- Calibrating with PEMPro on the Big Screen

Figure 18- Full Operational

We also used PEMPro to program analyze the AP900 periodic
error and to program a periodic error correction curve into the
mount, achieving tracking of +/-0.87 arc sec fairly easily. This
has proven relatively easy to guide out so we haven’t worried
about refining it further.

First Light and Finishing Up

First light at RISS Remote occurred on November 8, 2014 - just
two days after | arrived on site to put it all together with Dave
and Nancy. We selected M27 (the Dumbbell Nebula) as the first
image because it’s been a tradition of mine ever since finding it
as my first deep sky object with a 6” homebuilt reflector when |
was 13 years old.

Since first light we’ve completed
automation of the roof, added a
second control computer,
integrated an all-sky camera, and
imaged dozens of objects. We’ve
also added the new Astro Physics
Control Center (APCC) software,
which adds another layer of
functionality and security that
made imaging Comet C/2014 Q2
(Lovejoy) easy by tracking it
directly with custom rates.

Other improvements include
weather stripping the gap
between the roof and the walls,
sealing the walls to the pad, and

rerouting the cables to eliminate

the catch points. This spring Dave and Nancy plan to install landscaping inside the perimeter fence, which will include an

irrigated orchard with a variety of fruit trees.



Many thanks to everyone who contributed to this project and made is a reality. Dave and Nancy for allowing this to be
built on their property, constructing the gated perimeter, pouring the pad, building the shed, mixing tons of concrete for
the pier and roll-off mechanism, and generally putting up with me. Thanks to Ralph Jung for inspiration, ideas, and
mocking commentary comparing us to SkyNet as the level of automation increased while regaling us with photos of the
Sun using his Tri-Band imaging setup. And thanks to Rick Burke and Ted Forte, members of the Huachuca Astronomy
Club, for offering to be emergency responders for RISS-Remote if things go terribly wrong.

Figure 19- Craig Anderson at RISS-Remote

See more astroimages and blog for RISS-Remote at http://riss-remote.com/ .

The original, full text (and more pictures) of this article may be found in the Northern Virginia Astronomy Club
Newsletter, March 2015 issue at: http://www.novac.com/wp/wp-
content/uploads/2015/02/NOVAC Newsletter March2015.pdf .

[Since the writing of this article, we have gone through several mechanical and software upgrades, so this is very much
an ongoing project. David R]
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Huachuca Astronomy Club — Board of Directors
Officers:
President: David Eoemer Wice President: Chris Thing

mecretary: Eick Burke Treasurer: Ted Forte
Members at Large:

Bob Hoover Wayne Johnson

Fatry Gre Eert Kelher

Past President: Bob Gent
www.hacastronomy.com -- A great place to visit!

Our sponsors: Please support our sponsors, Farpeint and Starizona. They have been keeping
us suppliedin door prizes for some years. If you have not contacted them lately, please consider
this. They have alot of great astronomical products that we all need. For more information on
products and contact information, their websites are:

http ://'www.farpointastro.com/
http://starizona.com’

FOE SALE: Mirror Blank. 12 78" diameter by 4 1027 thick Pyrex Glass with no scratches of bubkbles.
Wery Rare - Perfect for doing alarge binocular. $75.00
Contact Rob Shernick at (520) 455-6730 or by email at nuvelan p3@q.com

FOE SALE: Meade Starfinder 8" Eeflector Telescope. Will Sell at a very reasonable price. Included are a
Telrad Finder, Filters, and additional Lenses.
Please contact Mr. Jim Moses at (5200 B05-0213 or at email <{imoses2@gmall com =

FOE SALE: Celestron Celestar 8 inch 3/C Deluxe - F1200. Will also sell pieces individually
Contact Bhonda and Terry Taylor at (520) 366-2378 or by email at <twrl 2@yahoo com>=
Or mee Craigslist at at http/fsierravista craigslist. org'ban’d 52374 2100 html

FOE SALE: Older Optical Guidance Systems 1257 £/9 Eitchevy-Chretian telescope. Very good Paul
Jones ceramic optics, Eobofocus secondary focuser, will include Takahashi collimating  telescope.

Some of the image through the scope are at Mshadephotography com.
Contact Mike I Shade at mshade@q.cotn

FOE SALE: Mae Childs has an 87 Celestron MNex Star Good condition with all onginal accessories.
Pleaze contact Mae maechilds2014@acl .com

How to contact the Mightfall editor, Cindy Lund:

Emal: alund@uno com
Fhone 2204564517 Iial:
2666 Via El Zoreno

Sierra Wista, AL, B5630



HAC Calendar of Events for May-June 2015
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Al times MET. Joun Haclist to keep up to date with all of the Huachuca & stronomy Club events
send an emal tor haclist-subscribe@yahoogroups. com



