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The Warren Astronomical Society, Inc., is a local, non-profit organization of
amateur astronomers. The Society holds meetings on the first Monday
and third Thursday of each month, starting at 7:30 p.m.
First Monday meeting:
Third Thursday meeting:
Cranbrook: Institute of Science Macomb Community College
1221 North Woodward Ave
South campus, Bldg. J, Room J221
Bloomfield Hills, Michigan
14600 Twelve Mile Rd.
Warren, Michigan
Membership and Annual Dues
Student
Individual
Senior Citizen
$17.00
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Astronomical League (optional)$7.50

for families
add $7.00

Send membership applications and dues to the treasurer:
c/o Warren Astronomical Society, Inc.
P.O. Box 1505
Warren, Michigan 48090-1505
Pay at the meetings
Also via PayPal (send funds to treasurer@warrenastro.org
Among the many benefits of membership are
Loaner telescopes (with deposit). See 2nd VP.
Free copy of each WASP newsletter.
Free use of Stargate Observatory.
Special interest subgroups. See chairpersons.
Free use of W.A.S. library. See librarian.
The Warren Astronomical Society Paper (WASP) is the official monthly
publication of the Society.
Articles for inclusion in the WASP are strongly encouraged and should
be submitted to the editor on or before the end of each month. Any
format of submission is accepted. Materials can either be transmitted in
person, via US Mail, or by email (publications@warrenastro.org)
Disclaimer: The articles presented herein represent the opinion of their authors and are not necessarily the opinion of the Warren Astronomical
Society or this editor. The WASP reserves the right to edit or deny publication of any submission.
Stargate Observatory is owned and operated by the Society. Located on the
grounds of Camp Rotary on 29 Mile Road, 1.8 miles east of Romeo
Plank Road, Stargate features an 8-inch refractor telescope under a
steel dome. The observatory is open according to the open house
schedule published by the 2nd VP.
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Cranbrook
Macomb

David Baranski
Geoffrey Vasquez
Jim Shedlowsky
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If you are unable to bring the snacks on your scheduled
day, or if you need to reschedule, please email the board
at board@warrenastro.org as soon as you are able so
that other arrangements can be made.

Discussion Group
Meeting
Come on over, and talk astronomy, space news,
and whatnot!
This month:
Gary Ross, 10/30, 7 PM, the usual place in Royal
Oak ONE LAST TIME, costumes optional.
1828 North Lafayette
Royal Oak
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By-Laws Change Voting Notice
Proposed change to the By-laws of the
Warren Astronomical Society to extend
term limits
ARTICLE V: OFFICERS
Section 5.02. Election and Term of Office.
A nomination committee consisting of 1-3 members
who are not seeking nomination shall be named by
the Board of Directors at its meeting preceding the
annual meeting and election. The committee shall
nominate persons who are willing to duly execute at
least one office defined in Article V. The officers shall
be elected annually by acclaim or by secret ballot
(only for contested positions) at the annual meeting of
the membership. Each officer shall hold office until his
or her successor shall have been elected, and installed on January 1 of following year, or until the officer becomes incapacitated, resigns, or is removed.
Each office must be relinquished after two consecutive terms.

was read at the preceding meeting and was summarized in the notice of the meeting in which it shall be
voted upon. Following adoption of this Constitution
and By-Laws, any proposed amendments thereto
must be submitted in writing to the Secretary and then
referred to the Board of Directors at their next meeting. The Secretary will read the proposed amendment
at the next meeting of the Corporation following that
of the Board. At the succeeding regular meeting of
the Corporation, the Board will make known its recommendation and a vote by the membership will follow.
I, Dale Partin, hereby submit a proposed amendment
to the Bylaws of the Warren Astronomical Society to
the Secretary, as shown below, for referral to the
Board of Directors. I propose that Article V, section
5.02, be amended as follows.
Old, existing version:
Each office must be relinquished after two consecutive terms.

ARTICLE X: AMENDMENTS

New, amended version:

Section 10.01. Amendments of By-Laws and Articles
of Incorporation.

Each office must be relinquished after three consecutive terms.

The By-Laws and Articles of Incorporation of this Corporation may be amended by a majority of the membership of the Corporation present at any regular
scheduled membership meeting provided either the
proposed amendment was included in full in the notice for the meeting, or the proposed amendment

The Board of the Warren Astronomical Society met
September 9, 2019 and voted to place this change in
Section 5.02 of Article V before the qualified membership (paid up members in attendance) at the November 4, 2019 Cranbrook meeting.

W.A.S.P. Photo and Article Submissions
We’d like to see your photos and articles in the W.A.S.P. Your contribution is ESSENTIAL! —
This is YOUR publication!
Send items to: publications@warrenastro.org
Documents can be submitted in Microsoft Word (.doc or .docx), Open Office (.ods), or Text (.txt) formats, or put
into the body of an email. Photos can be embedded in the document or attached to the email and should be
under 2MB in size. Please include a caption for your photos, along with dates taken, and the way you ’d like
your name to appear.
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President’s Field of View
It’s time to tell the tale of Astronomy at the Beach, at least
from the perspective of your president. I have been transporting the BIG Dob the last few years, a responsibility that
come with perks (running the Dob at A@B) and drawbacks
(tearing it down at midnight and driving it home). It’s a job
I was happy to do, the excitement of A@B is still more than
the anxiety of transporting it. This year I had plans to equip
my vehicle with a trailer hitch, but I ran out of money and
time, so I had to borrow my father’s SUV again this year.
Unfortunately for me, when he was cleaning it up for me to
take, my father discovered a transmission leak and I was
without a vehicle, this was Thursday. At this point I should
have started reaching out to other club members for a
truck. I called around looking for rentals, but nothing was a
good match, so I decided to take our other truck. A 1988
Ford 350 custom dually diesel, stick shift my grandfather
bought to haul his 5th wheel. The camper is gone but that
truck is my father’s and my pride-n-joy.
Ok, so Friday after class in Detroit I drove to my dad’s in
Troy, picked up the truck and headed to the observatory.
Did I mention the rain? It poured on and off my whole way
to the observatory and back, but I lucked out and it didn’t
rain much while I was there. However, the park had piled
up a lot of 2x8’s in front of the trailer for some reason. So, I
got to move a pallet of wood by hand before I could extract the trailer, the trailer was wedged between the garage and an industrial mower, then there were the piles of
stones. If it was any tighter, I would not have been able to
maneuver the truck back there to get the trailer and pull it
out. But I somehow managed, so I dismantled and loaded
the Dob up into the trailer as it started to rain again. Upon
leaving it looked like my trailer lights were not working
properly? This is when it started getting bad. I called Dale
Partin to discuss my chances of making it stacked against
me. I got the trailer back to my house so I could at least try
to trouble shoot the problem. After some trial and error, it
was apparent it was not going to be safe for any further
transportation that night, so I called Dale Partin and Bob
Trembley to let them know the Dob and I were not going to
make it Friday and that I would find a way tomorrow. Saturday, I woke up and started calling every club member I
could think of that might have a truck that could haul the
Dob, thinking that the problem was with my 1988 Ford. In
the meantime, I took the trailer to my father’s house a mile
up the road. After much more trouble shooting, we determine that the problem was in the trailer and not the truck.
Now the only solution was a new temporary wiring harness, so a trip to Harbor Freight and some zip ties and I
was off to Astronomy at the Beach with the Dob.
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Saturday Night went pretty well, we had enormously long
lines for the Dob, which is great, but it was ruined by
clouds around 10:30pm. Getting everything back to the
observatory is another story but not nearly as bad as the
former. But we still have the problem of the trailer lights not
working properly, I have reached out to some of the Stargate committee and a solution is in the works.
The next big event we have is elections! We are still looking to fill many of the board position. The current board is
not looking to stick around, most everyone is either term
limited or uninterested in another year. So, we need you to
step up, if you have never been on a board before its ok,
we want fresh people and ideas. If you have served before
but not in many years, we need you to come back! I would
not like to see positions go unfilled, but I also can’t force
people to stay on the board. The club is like a star, it’s best
to stay in hydrostatic and thermal equilibrium. A star is held
up against gravity by its internal energy (provided by nuclear reactions). The club is also supported from internal
energy, its members. If the nuclear reactions stop the star
collapses. In a star this collapse raises temperatures, usually to the point where heavier elements will burn. The club
might also rebound from a collapse, but I would prefer to
not go down that route.
Finally, the homework assignment. I think this will be the
last one, as only Gary Ross seems to be interested in solving them. But, just in case you are curious about the problem, here is the solution.
The distance to Andromeda is

or

, the spaceship can go 100km/s or
.
Now, if you just use these number you get that it takes 7.4
billion years to reach Andromeda, However, Andromeda
is moving towards us. With the current estimate of its speed
to be 110km/s or
This gives us two equations:

.

(
)(t) = s(t)
Spaceship equation of motion
(
)(t)
(
Andromeda equation of motion

) = a(t)

Set these equal to each other s(t) = a(t) and solve for (t).
Now the solution is only 3.5 billion years. interestingly, if
the ship is only capable of 100km/s delta v (change in velocity) then it won’t be about to stop at Andromeda and
will pass it at 10km/s. But that will also take some time.
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Letters
A BOLD FOOT-NOTE TO AN EXCELLENT LECTURE
ABSTRACT: There is no exposition on science to which I
can not make a contribution, so long as it requires no work.
On 19 September, the Grand Rapids Astronomical Association met at the Public Museum. On the card was Shane
Larson, astro-physicist from Northwestern University. The
occasion: "Gravity Waves and the Birth of MultiMessenger Astronomy". Professor Larson's intellect does
not certainly exceed Dr Partin's, but his work with this new
branch of astronomy exceeds our expert's by about two
orders of magnitude because of his very big sand box. If
one is confirming the Theory of General Relativity, one ust
employ a 4km. measuring stick.

What was the value of Galileo's observing the satellites of
Jupiter in 1609? For starters, the first evidence of celestial
bodies going around some thing besides this planet. Can
we believe a "small" discovery led to bigger things? And
Mendel, fooling around with his pea plants in the back-ofbeyond central Europe. What were all these statistics? He
even published in his own language, not good with German or French, so his plant genetics went substantially unrecognised -- for a while. True, what foundations do with
their own money is well and good, but the Government
has to watch its spending on esoterica like gravity waves.
That recent tax cut has opened up quite a looming fiscal
challenge . . ..
You will miss me when I have gone -- G. M. Ross

About the Cover

What a lecture! The illustrations, the enthusiasm -- twice
with excessive joie de vivre, I quietly informed him -- implying a sense of scientific destiny not to be realised for
twenty years, at least. I would like to hear it again minus
the blue jeans. It was a big crowd in a big house, as Larson's presentation deserved. When finished, he duly
opened to questions.

A man in the first row began with the caveat that he was
not a scientist. No shame, because few were. This worthy
asked what good was this L.I.G.O. effort. I could feel tachycardia coming on . . .. The Professor was measured, a
gentleman, asking in return whether the question was
about the "practical" or (more of less) the intellectual. Inevitably the gas station cowboy replied: practical. Thereupon the lecturer went in to who was getting all the big
money being spent in this Nation, i.e. "follow the money"
logic, which must have been annoying to such a man who
helped with the biggest 21st c. scientific enterprise since
the Human Genome Project. He was looking into the house
as he paused momentarily thinking of more material.
I smelled fresh meat. My hand shot up, also in the first row,
to rescue a far better man -- but when has that stopped
me before? Because my parents did not approve of
slouchers and mumblers, loudly: "This is your answer"!
(Pretty closely): After Boyle's Law and Charles's Law
[gases] it was two and-a-half centuries before building
mountain locomotives for Canadian Pacific. Certainly the
physicist caught the logic instanter [ital.] What the philosopher in the front row thought is any one's guess, probably
along the lines of, "say wha'"? He left before questions
were done, walking by me and avoiding eye contact.

Way back in early spring, this editor thought about using
the old 1970s photo of Stargate for a cover image celebrating the 50 years we had with it. Then a thought: Joe
Tocco is an incredibly talented photographer, why not see
if he could get a shot of the observatory now from the same
vantage point as the old one.
Armed with the original image and his camera’s viewfinder
Joe set out on the mission to get the right angle and framing. The trees did their best to hinder the shoot, but Joe’s
persistence prevailed and we now have a splendid “Then
and Now” pair.
The first photo was actually taken in 1970, probably in the
spring. No photos of the fall construction in 1969 have surfaced. The two photos are backed by a graphic of the observatory that Brian Thieme did when he was editor.
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Astronomy at the Beach 2019
A Pictorial Review

Photo: Mike O’Dowd

Friday

Saturday
Saturday, by contrast, was brilliantly clear, the ~500 public attendance on Friday bloomed to 3000.
The telescope wranglers dealt with a full moon condition,
soldiering on with views of Saturn and Jupiter and anything
else they could tweak out of the moon’s glare.
Meanwhile, back in the tent, a myriad of activities and
presentations took place: comet making, angular momentum, liquid nitrogen demonstration, the ever popular fire
tornado, “Tour of the Sun” by Bob Trembley, “Losing the
(Continued on page 8)

Below: Crowds gathering around the main tent. There was
much to see inside.

Photo: Doug Bock
Not a promising start: thunderstorms in the afternoon
threatened the field observing site. But the clouds cleared
and scopes were set up.

Photo: Doug Bock
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Photos: Doug Bock
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Photo: Mike O’Dowd

Above (and top of page 5) panoramic view from Mike O’Dowd’s drone.
Below: Our 22” Dobsonian set up for action. It is reported that
on Saturday night, the wait for viewing though it was upwards
of half an hour to 45 minutes.

Photo: Brian Thieme

Photo: Mike O’Dowd

Above The Apollo 50 year anniversary celebration continues at
the WAS table with scale models of the capsules and rockets.
Right: Mike O’Dowd poses with a Plane Wave telescope.

Photo: Mike O’Dowd
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(Continued from page 6)

Dark” by Norbert Vance, a “3D Tour of the Galaxy” by
Dave D’Onofrio, and “Apollo Moon Talk” by Jesse Mason.
Support for the event came from the Michigan Science
Center, Cranbrook Institute of Science, EMU Planetarium,
UM Dearborn Observatory, Wayne State University Planetarium, Brian Ottum – Astrophotographer, The UPS Store –
Hartland, and The Proving Grounds Coffee & Ice Cream
The member clubs of GLAAC were out in force: the Ford
Amateur Astronomy Club, the Lowbrows of University of
Michigan, the Warren Astronomical Society, the Farmington Community Stargazers, Seven Ponds Club, the Oakland Astronomy Club, the Student Astronomy Club of
UofM, the Student Astronomy Club of Wayne State, and
the Eastern Michigan University Astronomy Club.
Until next year…

Photo: Bob Trembley
Above: Bob Trembley’s V-R demonstration proved a big hit
with the younger set.
Below: Bob Trembley delivering his talk in the main tent.

Photo: Doug Bock

Photo: Doug Bock
Above: Inside the tent, club and sponsor tables.
Below: More action in the pavilion.

Photo: Brian Thieme
Photo: Doug Bock
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...Clear Skies!
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Stargate
At Fifty Years

In the Beginning…
Stargate Observatory, the crown jewel of the Warren Astronomical Society, began in the fall of 1969 with the beginning of construction of the building. Ken Wilson published an article about its beginnings in the June, 1973
WASP. This article was reprinted in the 25th anniversary
book, “The WAS at 25”. Here is his article:

Everything You Always Wanted to Know
About Stargate Observatory*
Ken Wilson June 30, 1973
Once upon a time (in the year 1969, to be more precise),
the Warren Astronomical Society held its general meetings
at Lincoln High School. Among its many attractions was the
nice, domed observatory which housed the club's 12 1/2"
Cassegrainian reflector. But the general membership soon
grew tired of just looking at the moon with their big telescope. So, the search began for a new telescope site
where the stars might also be seen, away from the bright
city lights.
The first possible site was a 40 acre farm, suggested by
Mr. (Harold) May to his neighbor, Dick Polus (then president of the W.A.S.). This site was soon discarded because
of its lack of protection against vandalism.
The next and final site was also proposed by Mr. May. It
seems that he was a member of the Rotary Club, which
had a camp in Ray Township near Romeo. And, they were
in need of an "attraction" to bring more youth groups to
the camp. He therefore suggested that we build our new

observatory at Camp Rotary where their ranger could
keep watch over it 24 hours a day. This arrangement
solved both organizations' problems.
The first design for the new
observatory was a simple
roll-off-roof shed, designed by Mr. Polus. We
soon discovered that the
Rotary Club had something different in mind.
They wanted a building
with a dome. And, since
they were willing to construct most of the building
for us, the W.A.S. was
perfectly willing to accept
it.
Construction of the cinder The telescope in Stargate, ca.
block building began in the 1977.
fall of 1969, while Mr. Gerald Alyea (former president of W.A.S.) was refiguring the
mirrors of the 12 1⁄2" and the W.A.S. was planning and
constructing the dome. Steel angle- iron for the dome's
framework was purchased from Hofley Manufacturing,
who rolled it to the required curves free of charge. Three
evenings were spent in Mr. Polus' garage, cutting and fitting this angle iron for later assembly at Camp Rotary. After several weekends of work, the frame was completely
welded together. Sheet aluminum, purchased wholesale
from M & M Metal Products, was then cut and riveted to
the frame. Thanks to Mel Mazzline, the dome was then
(Continued on page 10)

* But Didn't Know Who To Ask!
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(Continued from page 9)

placed on top of the
newly
completed
building. With the installation of the refigured 12 1⁄2" Cass.,
Stargate Observatory
went into operation in
the Spring of 1970.
Where did the name
"Stargate" come from?
Well,
nominations
Bob Dennington at the eyepiece.
were taken, and ballots marked. When the
vote was tallied, Chris Edsall's "Stargate" won. (Strange
how some of those ballots had the same handwriting on
them... hmmm...)

Stargate Operations

Over the decades, Stargate Observatory and Camp Rotary stood as the focal point for picnics, campouts, Messier
contests, meteor observing and stargazing. Currently it
serves for public outreach on our monthly open house
night. Despite the encroaching light domes of the surrounding communities (and to think, Frank McCullough
thought a singular lamp post was a problem), it still serves
us well.
Early on, per an agreement with the Rotary folks, we kept
a rotating crew of Stargate lecturers to talk to the scouts
and public at the observatory. The schedule posted in the
WASP.

At any rate, Stargate Observatory, with the help of many
dedicated individuals (like Don Mission, who did the wiring) is now in full operation, serving both the public and
our own members.
The End

Then to Now
The naming of Stargate
Soon after construction and deployment of the club’s telescope, the WAS cast about for a name for the observatory.
Frank McCullough, in an editorial (Dec. 1970/Jan. 1971),
made a case for naming it for three members of the society
who greatly contributed to the club and development of
the observatory: Gerald Alyea, Richard Polus, and Larry
Kalinowski. Frank went on to make this suggestion, “We
could use the first initial of each of their last names. Our
observatory could be named K.A.P. Observatory in their
honor, or KAP Observatory, whichever looks better.”
Eventually, as Ken Wilson pointed out in his June 1973 article, a contest was run and “Stargate Observatory” won
out. I think Frank would have been pleased to know that at
least Larry Kalinowski was immortalized in naming the current telescope.

The Honor Board in Stargate

The history of Stargate Observatory wasn’t a bed of roses,
unless we include the thorns. After the first blush of excitement subsided over having our own observatory, the reality of having a round dome sitting on a square roof set in.
Several Stargate reports from the 2nd VPs mention the
need to address yet another leakage issue. Snow blowing
in provided more fodder for maintenance. Toss in the periodic cleanup parties at Stargate (many included a promise
of a barbeque picnic and stargazing to entice volunteers)
and you have what a “square peg in a round hole” brings
to the table.
As early as 1971, the September WASP had a request for
installing a raised floor, “Our observatory has a concrete
floor. And, as cement is an excellent conductor of heat, the
cold floor of Stargate quickly freezes one's feet. It has
been proposed that we build a secondary wood floor to
act as an insulator.” This was probably before we had to
come to grips with roof leakage.

Photo: Dale Thieme

Lee Hartwell delivering a public lecture at Stargate
Page 10
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The dome was motorized in 1975. From the November
issue: “Faitus Enterprises built and installed a motorized
dome control. You will notice on your next visit to Stargate
the absence of the pipe handles to rotate the dome. You
will also observe a small blue box to the right of the fuse
box. It houses two pushbuttons for forward and reverse
rotation.” In March 1976, the first mention of replacing the
club’s scope: “The Observatory Chairman, Lou Faix stated
in a phone interview, Stargate should house a better resolving instrument. Lou discussed plans of a Ten inch Bucholder relay system, the telescope employs two transfer
lenses in the optical axis between the secondary and primary mirrors.” That was on page 4, on page 7, we find
the current scope system getting a makeover:
STARGATE STATUS
Renovation of the drive system at the Stargate Observatory has been completed and may be installed when
this is published. The new gear drives, clutches and
control system should provide many years of reliable
service. Our gratitude is expressed to Pete Kwentus
who was ably assisted by Don Misson, Gary Boyd and
Roger Civic.
The right ascension drive features an aluminum “Faitus”
192 tooth pinion gear mated with a brass worm. Secondary reduction gear connects the synchronous Hurst
motor through an electromagnetic drive release clutch.
At the flick of a switch on the new hand-controlled box,
a high speed reversible slewing motor is engaged. The
manual declination screw has been replaced by a reversible dc motor and another worm and pinion gear
set. Speed control for both right ascension tracking and
declination slewing can be altered by additional potentiometer on the control box. Seven inch friction plate
clutches are installed on both axis for manual override
and approximate telescope positioning.
New illuminated setting circles have also been provided on both axes. Light emitting diodes permit the illumination level to be adjusted to the individual observer’s
preference. The tube assembly has been refinished and
now bears the WAS crest. The major optical elements
have been cleaned but are in need of re-aluminizing.

Not only did we have the
observatory, housing the
club 12 ½ inch Cassegrainian, we also built a 22-inch
Dobsonian and needed
storage for that beast. After
some fits and starts, the Dob
shed was finally constructed
next to the observatory
building in 2002.

Meanwhile, dealing with roof leakage proved a nearly
insurmountable problem. The raised floor needed replacing at least twice. This editor recalls visiting Stargate soon
after joining the club and having to exercise great care in
walking about inside due to the soft spots in the floor.

Photo: Dale Thieme

Roof repair work party.

Starting 2012, major work parties were scheduled to get
the observatory back in shape (and safe to use). The old
floor and some ancient furniture took
their leave and new
flooring installed. The
roof got re-shingled
and a new solution for
the leakage issues
Photo: Dale Thieme
tried. Turned out to be
Jonathan Kade and Brian Thieme
the right idea but didn’t
go quite far enough. A little tweaking fixed that and the
new carpeting was safe.
Now the observatory was back in regular use, with more
maintenance and improvements. The club got a windfall in
a substantial donation by Mark Kalinowski in honor of his
late father, Larry (a major force in the club). The decision
was made to upgrade the scope in the observatory. Much
discussion followed. Riyad Matti put forth the argument
that we could install
a scope like every
astro-photographer
had or go a route
that had no local
equal: A big refractor. The refractor won
Photo: Dale Thieme
the day. A D&G OpRiyad Matti and Brian Thieme unload
tical 8” f/12 refractor
the new scope.
with an Astro Physics
focuser was chosen and delivered by May 2014. WAS
members Riyad Matti, Dale Thieme and Brian Thieme met
Joe Tocco at the observatory to bring the scope in. The
new scope was temporarily installed on the old mount with
an adaptor fabricated by Joe Tocco. But we needed a
mount worthy of the excellent optics of the new scope. The
board didn’t want to go beyond the funding from the Kali-

Dob Shed construction
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nowski donation into the club’s finances and searched for
other fund-raising efforts to buy a mount suitable for the
scope. Andy Khula stepped forward and generously donated his Astrophysics 1200 GTO mount.

Photos: Dale Thieme

Mark Kalinowski with the new telescope,

Then, in 2015, Mark Kalinowski was in town and came out
to the annual July picnic. He visited the observatory to see
the new telescope named for his father and the photo
plaque honoring Larry Kalinowski.
Photos: Dale Thieme

Joe Tocco unpacks the optical tube and inspects
the objective lens with Riyad.

September 2014 Andy met with Riyad and Joe to install the
mount. This marked the beginning of a new era for the observatory with the Kalinowski-Khula Telescope. Later in the
year, An Explore Scientific 80mm APO refractor was installed at Stargate (a generous gift to the club from Ken
Bertin) and mounted on the main scope.

Dob Shed, very nearly complete

Photo: Jonathan Kade

Photo: Dale Thieme
Andy Khula and Riyad Matti install the Astrophysics mount.

WAS Annual Picnic, 2009

Honor Plaques for the Telescope
These are the images used for the plaques in the Observatory. A fitting memorial to a pillar of the Warren Astronomical Society, Larry Kalinowski, and to the generosity of Andy
Khula.

Page 12

Celebrating 50 years of the Warren Astronomical Society Paper

Memories From Stargate
From the W.A.S. Page on Facebook
We reached out to our Facebook community for recollections of times spent out at Stargate, here are a
few:

Around 1984 I was invited out to observe with Steven Franks. He picked
me up and we traveled out from Farmington Hills, seemed like forever and
far away. I remember looking through
the cassegrain while listening to WQRS
on the radio. It was magical as I had
never looked through a telescope that
large. It’s a great memory.
James Ehlers

We used to have campouts at the observatory, using one of the cabins for
a 3 day/2 night weekend. Messier contests when clear, and board games in
the cabins if cloudy. Of course the picnics, and ad hoc observing sessions,
plus the normal open houses for the
scouts. When I first joined the club in
1973, I found out that Stargate was
only about 4 miles from my house in
Davis. I would ride my bike out there
for open houses, or grab a ride with
Frank M.
I headed off to East Lansing for a few
years, starting in 1974, but moved
back into the area in 1977, and became active again with the club. We
still had the campouts, and star parties, and outreach with the scouts, and
have kept some of that to this day.
The Messier contests were pretty competitive and a lot of fun.

Channel 7 News interviewing Doug Bock at Stargate

The landmark was built and opened in
1969. I first went there in 2002 when I
first discovered the WAS. My best experience there was in 2002 when there
was a bit less light pollution I was able
see some awesome galaxies that I
have never know was out there like
NGC 4236 and other DSOs. The Milky
way was more prominent even lower
towards the horizon. I'd love to learn
and do some serious astrophotography there sometime.
Michael Robacker

One year we had a resolution contest,
where a big chart with all kinds of
"displays" on it, was setup down by the
pavilion, and everyone pointed their
scopes at it, with a car light illuminating it. Dave Harrington handed out
several questions, to be answered, to
test both your scope and the observer.
Although the skies have deteriorated
quite a bit, it is still a nice rally point
for the membership.
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More memories
Emails
A veritable flood of emails:
One indelible memory of Stargate is from the time Comet
Lulin passed by in February of 2009. It was three days
before Lulin was scheduled to reach perigee on 2/24 and
Jonathan and I did the hour-long trek from the western
edge of Detroit to Stargate on a fairly unpromising Saturday night. Snow covered the frozen field around the dome
and the mercury had dipped well below 0 degrees Celsius. Jonathan and I aimed to arrive on site by 9 PM, which
given that Lulin wasn't going to be in prime position until 1
AM meant we were in for a long, cold night. In these days
Stargate was not the showplace it is today and on chilly
nights W.A.S. members used the dome as a warming
room, complete with a propane heater supplied by Marty
Kunz, but Marty was engaged elsewhere that evening and
we didn't have the comfort of a blue jet of flame to warm
our frigid toes and our electric heater wasn't nearly as effective. The skies did not cooperate (Michigan nebula,
natch) and the cold drained my stamina, so at my urging
we folded and headed home around 11 PM. Close to the
midpoint of our journey home along I-94, a truth dawned
on us both-- the skies were clearing out. Before you could
say "Wagons East!" we were headed back to Stargate.
On the bright side, this gave us a chance to warm up a
little between 11 and midnight and cut down on the wait
time outside in the snow. On our return, we found we
weren't alone, as the intrepid Larry Phipps had come out to
join the hunt for Comet Lulin. Revived by camaraderie despite the falling temperatures, we resumed the chase. Obstacles included poor Larry losing a lens from his eyeglass
frame and Jonathan mixing up Arcturus and Spica thanks
to cold and fatigue. Hunting for a comet near the ComaVirgo galaxy bonanza is frustrating enough to summon the
ghost of Charles Messier; I recall using the edge of our
observing notebook to mark out the line between Vindemiatrix and Zaniah to demonstrate where the blasted comet
was supposed to be. But in the end, my trusty 15X70 Skymaster binoculars spotted the fuzzball we wanted, and
Comet Lulin surrendered to the 10" Dob we had borrowed
for the night. We were exhausted, freezing, and victorious
-- truly a night to remember.
Diane Hall

Not too many memories worth sharing other than a bad
one.....when we were redoing the roof and dome a few
years back and a Brown Recluse spider got me twice on
the leg
I do remember doing a presentation for a bunch of scouts
and we were treated to a pretty nice Aurora at Stargate.
I also remember the Geocache we put in the woods near
the observatory. We used an old telescope tube as the
container. That was enjoyed by a bunch of people for a
few years....until the tree it was hidden on fell over and
crushed the cache !
Bob Berta

Photos: Cheryl Kaplan
Stargate gets a new coat of paint

I was sick, had a 104F fever and was just not feeling well
and so, of course, what is good for lowering a fever?
Winter observing, with my 8"f6 at Stargate. Did it help?
Well not really but didn't make it worse and I got out of the
house and saw starlight and a memorable night. I was
told later that is NOT the thing to do with a high fever.
Surely that dome slit must be centered on the 12" scope,
right? Not! I got yelled at by the guy doing imaging with
a (film!) camera mounted off to the side.
Talking with Ranger-dude of the property, there was some
suspicious person in the area he warned us about (not us).
I recall two others and myself cautiously observing the rest
of the night....
I'm pretty good mechanically. In helping make some minor
repairs to Stargate's dome rotation system at a request,
with a couple others (Riyad at a minimum was present), I
had to borrow a large 90-degree head drill motor that
was critical to fixing it. Job done, drill motor wasn't quite

And more Brian Cranston (Ed.)
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right after that abuse to 'Get 'er done."....
I remember the discussions of a movable-flipping secondary system to accommodate the fast v. slow f-ratio for
Newtonian (f4?) v. Cassegrain (f12?).
Steven Aggas
My earliest Stargate related memories date to before Stargate was erected. In 1969, when Dick Polus was still president of WAS, I remember a monthly meeting during which
relocating the club telescope from Lincoln High School was
discussed. Dick was the one who made the connection
with the Rotary Club who, at the time, owned and operated Camp Rotary, the present location of Stargate Observatory. They offered to host the new/relocated observatory. I recall the initial plan was to build a roll off roof facility.
When the Rotary officials saw the sketches for the roll-off
roof the apparently weren’t impressed by them. They expected a proper observatory facility with a dome. Eventually Dick brokered a deal where the Rotary club would
provide the cinder block building and roof as long as the
WAS provided the telescope and the dome.
The dome was pre-fabricated in Dick Polus’ garage in
Warren. I was there for one work session. The major steel
frame and ribs were rolled in a Warren steel works and the
ribs were cut to fit and welded in Dick’s garage. I believe
there are some home movies of this in the WAS archives.
The thin sheet aluminum dome panels were cut to fit and
pop riveted on to the steel frame on site, I believe, before
the dome was raised into place. I helped paint the cinder
block building but was stymied when I discovered that the
white paint that had been supplied was too thick to apply
evenly. Eventually someone got the paint thinned out so
painting could proceed. On a later visit, I helped member
Don Misson wire up the lights inside the observatory. Later
on, I fabricated and installed the crude drop-down chart
table attached to the north wall of observatory. [Two years
ago, I attended one of the open houses at Stargate and
was gratified to see that that chart table was still in place.]
A few years later I joined a party of WAS volunteers who
installed the wooden floor in the observatory. For several
years the only floor had been the concrete one installed at
the beginning and it was an awful heat-sink for human
feet, no matter how many pairs of socks you had on! As I
recall, every one of the volunteers who help install that
floor that day signed a chunk of scrap wood as a sort of
time capsule. That piece of wood was entombed under the
floor.
The observatory was the site of many star parties including
ones that featured Frank McCullough’s Messier Contests.
For those who don’t remember these events (which date

back to long before today’s Messier Marathons) Frank
would create a secret list of about a half dozen Messier
objects that, in theory, were above the horizon on the
date and time of the contest. At the start, each contestant received a copy of the list and could start hunting for
the objects. When each object was found by a contestant, confirmation by the judge, Frank McCullough, was
required. The first contestant to find and have confirmed
all objects on the contest list, was declared the winner.
This was long before goto telescopes, so you either had
to hunt using star-hopping or via setting circles. I will
never forget one of those early contests at Stargate when
Dave Harrington and his young son entered the contest
as a team. Dave brought his huge equatorially mounted
16” Cave Newtonian reflector which required a ladder
to reach the eyepiece. Dave wasn’t a star hopper at the
time (unlike the rest of us) so he meticulously polar
aligned and calibrated his setting circles before the start
of the contest. As I recall, he got off to a good start and
found his first object quickly. But soon he became
bogged down and couldn’t find any of the objects. Turns
out his son, the neophyte astronomer, had tried to ‘help’
his father move the telescope by grabbing hold of the
setting circles and using them to turn the telescope! This,
of course, spoiled their calibration to the point where
they’d become useless for finding anything, including
Messier objects!

Joe Tocco installing the new carpet

Another distinct memory I have was spending a Christmas Eve at Stargate with Frank McCullough. At the time
we were both hunting down M-objects using our modest
6” Newtonian reflectors for our Astronomical League
Messier Club certificates. The forecast that Dec. 24th
was for clear skies but very cold temperatures. In fact,
there was a couple of inches of snow on the ground at
Stargate when we got there. So, we set up our scopes
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right on top of the snow on the north side of the observatory and proceeded to search for Messier objects. I don’t
recall exactly how cold it was that night, but we had to
take frequent warm-up breaks inside the observatory
where we used an old electric hot plate as a makeshift
space heater to thaw our frozen hands and defrost our
eyepieces and finders. You see it was cold enough that,
even though we held our breath to keep optics clear,
moisture from our eyeballs was evaporating due to body
heat and condensing on the eyepieces where it soon
turned to frost! So, once they frosted up, we’d take them
inside the observatory to defrost them, along with our
hands, over the hot plate and then return to the hunt. Ah,
we were a crazy dedicated bunch of observers back then!

new century, the Boys were tanned, rested, and ready.
Also just under the proverbial radar was the recognition
that most of us would not have another chance, with possible exception of 2002.
It was a week-end event, specifically the peak on deck for
Saturday-Sunday night. What a fine November Saturday
after-noon! Clear, a touch hazy, and warm. John (a.k.a.
"Big Jack") F. Szymanski and I were on the telephone several times exchanging notes about the weather, principally
his information because I did not have computer in Royal
Oak. I racked up some serious long distance charges. The
plan was to observe the shower at Stargate, naturally an
all-nighter because the count would build steeply after mid
-night.

I’m delighted that Stargate Observatory has survived and
continues to provide first rate astronomical experiences for
WAS members and the public.
Ken Wilson

“Thee Lads in a Dome” (Larry Kalinowski, Gary Ross
and Jack Szymanski)

Ken looks through the Explore Scientific
80mm APO refractor

This contribution our trip down Memory Lane is unimpressive regarding the Society's history and the mighty effort to
create an observatory. So said, it means a lot to me.
Leonid Meteor Shower, 1966. The Boys and I were well
aware of the roughly thirty-three year cycle of the Leonids.
We aimed to observe them, possibly at the Ross cottage in
Oxford Township. (Before the la-de-dah "second homes".)
But it was November, and the whole region was cloudy.
At our get-together the following month we talked about
the spectacular showing in at least the western United
states. I swore a crusade to see the next outburst even if it
meant flying to a decent sky.
Leonid Meteor Shower, 2001, the "Year of the Jackpot",
apology to Robert A. Heinlein. 1999 and 2000 had been
interesting, even tantalizing, as run-up events but not a
replay of 1966, and certainly not the stupendous 1833 rain
of stars in eastern North America. Even if scattered in the
Page 16

I motored to the Szymankis' south of Mt. Clemens, so after
the early dark of November, we set out in his van for Stargate and its excellent horizons. For me it had been a very
long time. As one can imagine, the place was a-buzz: Larry F. Kalinowski of course was there. Quite the heart
warming scene were all those eager people at the picturesque little observatory, but we watched as the sky slowly
went to . . ..
Cloud, high fog, vileness was ever so slowly eating away
at limiting magnitude, then the stars per se. Conditions
were mediocre to begin with, but deteriorated astonishingly. Jack and I eventually sat in the van which pointed
east, toward the building. What to do? One would want
Stargate not only for the horizons but the bonhomie. Nay,
the sheer art of living! He speculated that the low elevation
was working against us, added to the high initial relative
humidity. I can not recall if we had a conference with Larry. With undeniable regret, we resolved to abandon ship
for higher ground. Subsequent events that night and to the
"wee" hours are a story unto itself, but off point. The happy
Stargate scene -- which probably turned unhappy -- was
last time I saw our observatory for years. That era with
Jack, Larry, and me, "doing" astronomy is now the Vintage
Season, and over.
G. M. ROSS, an Ancient One.
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The View From C.W. Sirius Observatory

NGC 6960
The Western Veil Nebula also known as NGC 6960, or "the Witches Broom", is a cloud of heated and ionized gas and dust
in the constellation Cygnus. This part of the veil nebula group is the western portion, along with the other veil nebula's making
up the "Cygnus Loop". All of which have their own individual names and catalog identifiers. The source for the Cygnus Loop
(veil nebula system) was from a supernova that was a star 20 times more massive than the Sun which exploded around
8,000 years ago. The remnants have since expanded to cover an area of the sky roughly 3 degrees in diameter (about 6
times the diameter, or 36 times the area, of the full Moon). The Hubble Telescope captured several images of the nebula. The
analysis of the emissions from the nebula indicate the presence of oxygen, sulfur, and hydrogen. The bright star which illuminates the Witches Broom is 52 Cygni, which makes it the easiest veil nebula to see. The nebula was discovered on September 5, 1784 by William Herschel. With a distance of 1470 light-years, when finely resolved, some parts of the image appear
to be rope-like filaments. Even though the nebula has a relatively bright integrated magnitude of 7, it is spread over so large
an area that the surface brightness is quite low, so the nebula is notorious among astronomers as being difficult to see. However, an observer can see the nebula clearly in a telescope using an OIII filter. In dark sky locations an 8-inch telescope or
larger, equipped with an OIII filter shows the delicate lacework apparent in photographs, and with an OIII filter almost any
telescope could conceivably see this nebula. Some argue that it can be seen without any optical aid except an OIII filter held
up to the eye. Start your observing session with a lower power eyepiece (wider field of view). Once you have located the
bright star 52 Cygni, the light from the star will illuminate the western veil. Then attach the OIII filter. After you have viewed
all of the Witches Broom, pan your telescope around the area to view the other Veil nebula's. Remember, the Cygnus Loop
system is quite large. Happy hunting, and HAPPY HALLOWEEN!

About CW Sirius Observatory:
C.W. (Cadillac West) Sirius Observatory is located 15 west of Cadillac Michigan. Owned
and operated by WAS member Bill Beers. The
dome is an 8' Clear Skies Inc dome which
houses an 11" f/10 SCT telescope, a 102mm
f/7 refractor telescope, Celestron CGEM DX
mount, and uses an ASI ZWO 071 color CMOS
camera, as well as a QHY8L color CCD camera. The telescope can be remotely operated
from inside Bills house.
Page 18
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Invite your class or after-school group to join us for Fall
2019 Solar Week, October 21-25
www.solarweek.org
Please join us for Solar Week/ Fall 2019, October 21-25 — a lively week of online curriculum
and fun activities about our sun for grades 5-9 or youth ages 11-14 — including cool facts, scavenger
hunts and games, and featuring an online interactive discussion board where your class or group can
submit a question to leading solar scientists. At some point during the week, we will also feature a 30minute live youth-oriented webinar for more interaction with a chosen scientist. With a major NASA
mission closer to the sun than ever before, these are exciting times for sun-related science!
Every fall and spring since 2000, Solar Week has provided a week-long series of web-based curriculum, group activities and games geared for youth with a focus on our dynamic sun and its effects on
Earth. Students/participants learn about solar eclipses, sunspots, aurora, solar flares and storms
throughout the week.
Solar Week is ideal for those who are interested in the solar system, the stars, space weather or astronomy in general. It's for youth wondering what it's like to be a scientist and pondering possible career choices; Solar Week particularly encourages girls in science, but welcomes all young people.
Participation makes for a fun computer lab activity as well. After doing the activities, participants can
interact on the bulletin board with leading scientists at the forefront of Sun-Earth research. It’s a great
place for anyone interested in our nearest star, the Sun!
Note: Teachers and group leaders, please read the FAQs before your group submits a question to the
bulletin board. you will find information and answers on how to ask a good question and other useful
Celebrating 50 years of the Warren Astronomical Society Paper
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Presentations
Monday, October 7, 2019
Cranbrook Presentations
Main Talk:

“The Quest for Michigan Dark
Skies”
By Professor Sally Oey
When you step outside at night and look up, do you see
the unfettered sparkle of dazzling starlight? If you live in an
urbanized area, the answer is likely, "No!"

The exponential growth of artificial light at night not only
blocks our view of the universe, but also disrupts the ecosystem, negatively affects human health, and can even
cause safety problems. Michigan in particular has unique
dark sky resources of national importance.
Sally Oey joined the faculty at the University of Michigan in 2004, where she is
Professor of Astronomy.
She obtained her Ph.D.
from the University of Arizona in 1995, and held
prize postdoctoral fellowships at Cambridge University, UK, and the Space
Telescope Science Institute
in Baltimore. She was also
a staff astronomer at Lowell Observatory in Flagstaff, AZ. Oey is a recipient of the Annie Jump Cannon
Award of the American Astronomical Society and a CAREER award from the National Science Foundation. She is
the lead organizer of the community advocacy group,
Michigan Dark Skies.
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Short Talk:

A visit to the LIGO Gravity Wave
Detector
By Kevin McLaughlin
LIGO comprises two observatories: one near Baton Rouge,
Louisiana and one in Hanford, Washington.
LIGO
measures changes in the space-time fabric caused by the
acceleration of large objects such as orbiting neutron stars
and exploding supernova. How LIGO performs these
measurements along with recent discoveries will be covered. Additionally, a recent tour of the facility will be discussed along with suggestions on how to go about getting
a tour if you are in the area.
Kevin McLaughlin has been a
member of the Warren Astronomical Society since 2017. He
worked in both the aerospace
and automotive sectors and has
multiple patents and publications across a wide range of
technical areas including automotive safety, motor control,
vehicle steering control, and
satellite control and operations. He is presently studying
physics at Wayne State University.

Thursday, October 17, 2019
Macomb Presentation

Stargate at 50
Thinking back and looking forward
By the Warren Astronomical Society
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Stargate Observatory was built in 1969, back when Ray
Township was home to true dark skies and before many
members were born. We'll take a trip down memory lane,
remembering the great work that has gone into it over two
and a half generations and all of the fun we've had.

Photo: Joe Tocco

But tonight is more than just an anniversary celebration. It's
a time to talk openly about what the observatory means to
us now, what we want it to be, and how much we're willing to work to make it happen.

Last Light for the 12.5 Cassegrainian

WAS PRESENTATIONS
If you would like to present either a short talk (10-15 minutes) or a full-length
talk (45-60 minutes) at a future meeting, please email Jonathan Kade at:
firstvp@warrenastro.org.
Celebrating 50 years of the Warren Astronomical Society Paper
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Movie Review
By Diane Hall
From the Earth to the Moon (1998)
To celebrate the 50th Anniversary of Apollo 11’s Moon landing,
former President Diane Hall will be contributing a series of spacethemed movie reviews to the WASP in upcoming months. We
continue this month with…
Disc Two:
“1968”
“Spider”
“Mare Tranquilitatis”
If the first three episodes of From the Earth to the Moon serve as a
three-part tale of tragedy and recovery, the next trio of episodes
depict what you might call the “Glory Years” of the Space Race.
A hundred thousand things might go wrong, but in
spite of simulator mishaps, space-sick astronauts,
and jittery astronaut wives on the home front, everything works. Eventually.
First we get the story of Apollo 8. Instead of the
antics of a fictionalized documentary crew, 1968
uses actual news footage from the titular year to
craft a nightmarish narrative of war, assassination, civil unrest, and Richard Nixon, against
which the progress of the moon-shot program
unfolds in somber black and white. Only once the
engines of the mighty Saturn V fire to lift Apollo 8
aloft does the drama burst into full color— in the
capsule only. Down in Houston where Commander Frank Borman’s wife Susan (Rita Wilson) is putting on a brave face and expecting the worst of
this unprecedented journey, it’s all still monochrome. Given executive producer Tom Hanks has a deep affinity for Apollo 8’s
Command Module Pilot Jim Lovell (Tim Daly), his alter ego in
Apollo 13, I expected more of the charismatic Lovell’s antics, but
the drama centers around the Borman family and serves as a
delayed bookend to Apollo One, in which Frank Borman (David
Andrews) had a prominent supporting role in investigating the
fatal fire. That said, given Rita Wilson is the real-life wife of Tom
Hanks, there’s some, ah, clear personal investment in the Apollo
8 characters on display.
Astronomers, take note— Lovell, played here as movie-star handsome, uses an eyepatch in one scene to preserve his night vision
for celestial navigation! Speaking of movie stars, fans of The Princess Bride might recognize the visage of the the CapCom in this
episode. Yes, that’s Cary Elwes playing Michael Collins, of
whom we shall see
more shortly. Anyway,
the main theme of the
series swells as the
Apollo 8 astronauts take
the iconic “Earthrise”
picture, they read from
Genesis on Christmas
Eve, they save 1968.
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We then switch gears for Spider, a taut workplace comedy
chronicling the ups and downs of the Grumman engineers in
Bethpage, Long Island as they struggle to build the Lunar Module
on schedule. The previous episode conveyed a sense of workaholic culture in the late 60s— chain-smoking, Chinese takeaway
boxes, and Coca-Cola in glass bottles— but now we deep-dive
into the tribulations of the engineering sector as the mechanical
challenge of the lunar landing takes front and center. Character
actor Matt Craven as Grumman’s Tom Kelly leads a cast enlivened by familiar faces from 80s and 90s comedies, among them
Alan Ruck and Grant Shaud. The episode is a love letter to the
“ugliest” flying machine of all time and also manages to spare a
little fond attention for the crew of Apollo 9, the first astronauts
who got to pilot the extraordinary LM on completion. It’s a delight of an episode.
Then we get to the centerpiece of the series. The
challenge of Mare Tranquilitatis is to breathe new
life into the most familiar chapter of the story. It
starts off in a similar vein as 1968, with a collage
of vintage news clips and an interview segment
hosted by ersatz newsman Emmet Seaborn. It then
becomes an intimate drama anchored by Bryan
Cranston’s turn as the brooding, intense Buzz Aldrin. By this point we’ve seen Apollo crews joking
together, expressing concern and care for one
another, and occasionally sniping at one another.
The Apollo 11 crew isn’t quite on that wavelength;
the good-humored and laid-back Collins has a
sophisticated vibe we haven’t seen in the other flyboys thus far,
while Aldrin appears profoundly uncomfortable with everything
from the other two’s jokes to his own skin. As for Neil Armstrong,
he’s unflappable in the face of physical danger but can only respond to Aldrin’s oddities with lifted eyebrows or a quizzical
smile.
I won’t lament (much) that we can’t rewrite television history to
get Breaking Moon, a six-season chronicle of Aldrin’s descent
from Dr. Rendezvous to Second Man on the Moon, but watching
Aldrin set himself and everyone else on edge while struggling
with the burden of Apollo 11’s significance to both God’s Creation
and all mankind shows where this series could’ve gone had missions been allotted more than one episode apiece (if that).
There’s as much drama in Aldrin taking Communion on the lunar
surface while his nonplussed commander looks on as there is in
the landing itself.
The upshot is, Spider and Mare Tranquilitatis are episodes I personally can watch again and again. Just because Armstrong’s left
his footprint in the moon dust doesn’t mean we can stop now,
though, as we’ve half a series to go!

Rating: 4.5 out of 5 Moons.
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Over the Moon
With Rik Hill
Taurus-Littrow - man's last steps
Apollo 17 was our last manned mission
to the moon. The first two Apollo missions were the "safe" ones: go to the
moon, land, the astronauts do a little
exploring and "returning them safely to the
Earth." Apollo 11 had 2.5 hours of EVA
(Extra Vehicular Activity) during which time
they collected 21.55kg of samples. The EVA
time and collections increased for each
successive mission culminating on Apollo 17
at just over 22hours in 3 EVAs on the surface with a total collection of 110.4kg of
geologic samples. This last mission was the
only mission with a professional geologist,
Harrison Schmitt a member of the crew.

Taurus-Littrow and Apollo 17
2019 07 09 0245UT
colongitude:351.3°
8" f/20 Mak-Cass
Cam: SKYRIS 445M
Filter: 610nm
scale 0.25"/pix
Seeing:8/10
North Up
Apollo landing site =

○

Richard "Rik" Hill ©2019
Loudon Obs, Tucson
RHILL@LPLARIZONA.EDU

In this image we can see the landing site for Apollo 17, in
the Taurus-Littrow Valley, marked with a "o" above center.
Immediately above that marker is what was called North
Massif and below it, brighter here, is South Massif that define the valley. All the EVA activity with the rover took place
between these mountains, an area just a bit
larger than the marker itself. The large shallow crater above this marker is Littrow
(32km dia), and below and a little to the
right is a similar sized but deeper crater Vitruvius (31km). To find the landing site locate

these two craters and then look for the line
of 4 mountains between them. The mountain
chain points right to the crater Gardner
(19km) and above it is Miraldi (41km). At the
bottom of this image is the crater Plinius
(44km) partly cut off by the edge of the image and above it Dawes (19km). There is
much more to see here but the point is that
you can take the average amateur telescope and easily see the area explored by
our astronauts on Apollo 17!
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Object of the Month
By Chuck Dezelah

NGC 7606
NGC 7606 is a spiral galaxy in the constellation Aquarius. Although it is an impressive
object in large telescopes, the galaxy can
be challenging to observe in smaller apertures or under
light-polluted conditions. The galaxy has an integrated
apparent magnitude of 10.8, angular dimensions of approximately 4.4’ x 2.3’, and is classified as type SAb in
the Vaucouleurs morphological system, which designates
it as a spiral galaxy with moderately tight-wound spiral
arms and no central bar structure. NGC 7606 is about
100 million light years from our solar system and is approximately 165,000 light years in diameter. It is notable
for having hosted two supernovae in the last 60 years, as
well as purportedly containing a super-massive black
hole at its center with an estimated mass of 20 million
suns. Furthermore, it is unusual in that it is not known to be
a member of any recognized galaxy group.

Source: Digitized Sky Survey, FoV = 25’

Source: Cartes du Ciel
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Pinpointing the location of NGC 7606 is not too difficult for those with rudimentary star hopping skills
and skies dark enough to permit ready identification
of signpost stars of magnitude 4.5-5.0. The galaxy
lies about 0.75° north-northeast of ψ2 Aquarii (mag.
4.4) and about 1° southeast of χ Aquarii (mag. 4.9).
Visually detecting the galaxy, however, can be fairly
difficult under less than ideal conditions. Under pristine skies, it is possible to observe the object in 4inch apertures, although 8-inch or larger telescopes
are recommended for revealing any sort of detail. At
lower magnification a 3’x1’ elongated halo with a
slight brightening near the center should be observed.
Higher magnification in larger instruments should allow for
a 4’x1.5’ region to become visible, with perhaps some
mottling seen towards the periphery and a hint of a dust
lane west of the core. The elongated oval shape is the result of the inclined angle of the galaxy relative to our vantage point from Earth.
Celebrating 50 years of the Warren Astronomical Society Paper

History S.I.G.

October 1979
About the cover: An astro-photo taken by
Lou Faix is the only clue given. In “The
Apprentice Astronomer's Notebook” Louis J. Faix revisits some late summer/early autumn celestial
sights. The smaller apertures get their moment in the starlight in Rik Hill’s column, “Nightwatch”.

October 1989
Scott Jorgensen tackles astronomical news items in
“Journal Roundup” and Jeff Bondono takes us on “A Guided Tour of Several Open Clusters”.

From the Scanning Room
Serendipity-doo-dah-day! A side effect of perusing old
WASPs to correlate events at Stargate for this month’s celebration: discovering yet another instance of a nonpublished WASP, bringing the count to two issues that never existed. Along with the October 1972 non-issue, we
have the May 1977 phantom issue.
Dale Thieme,
Chief scanner

Space Pirate Radio
Tune in to Captains Marty Kunz and
Diane Hall for live radio
Wednesday nights at 9:00 pm ET
on
Astronomy.fm
Celebrating 50 years of the Warren Astronomical Society Paper
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Stargate Observatory
Monthly Free Astronomy Open House
and Star Party
4th Saturday of the month!
Wolcott Mill Metropark - Camp Rotary entrance
•
•
•
•

Sky tours.
Look through several different telescopes.
Get help with your telescope.
We can schedule special presentations
and outings for scouts, student or community groups

Contact: outreach@warrenastro.org
Find us on MeetUp.com
20505 29 Mile Rd (1.8 miles east of Romeo Plank Rd) Ray, MI 48096
82° 55’04” West Longitude, 42° 45’29” North Latitude

Observatory Rules:
1.
2.
3.
4.
5.
6.
7.

Closing time depends on weather, etc.
May be closed one hour after opening time if no members arrive within the first hour.
Contact the 2nd VP for other arrangements, such as late arrival time.
An alternate person may be appointed to open.
Members may arrive before or stay after the scheduled open house time.
Dates are subject to change or cancellation depending on weather or staff availability.
Postings to the Yahoo Group and/or email no later than 2 hours before starting time in case of date change or cancellation.
8. It is best to call or email the 2nd VP at least 2 hours before the posted opening with any questions. Later emails may not
be receivable.
9. Generally, only strong rain or snow will prevent the open house... the plan is to be there even if it is clouded over. Often, the weather is cloudy, but it clears up as the evening progresses.
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Stargate Report
Stargate Observatory Open House

Astronomical Events
For October 2019

September 2019
The September Open House was a success!
The evening started with cloudy skies, cleared for about 1
hour, back to cloudy skies for 1 hour, and then clear
skies for the remainder of the night.
The Observatory and field had an estimated 40+ visitors.
Most visitors were interested in viewing Jupiter and its Galilean moons & Saturn and its ring systems
The cloud bands were visible on both planets.
We also did a quick look at Pluto.
Several Messier objects were viewed later in the evening,
M56, M57, M31, M103 and C13,
Special “Thanks” to Riyad Matti in assisting at the Observatory.

Next Month Events
Saturday, October 26th, Stargate Observatory Open
House
Sunset : 6:32pm
Astronomical Twilight Ending : 8:07pm
Moonrise : 6:58am
David Baranski,
2nd VP-Observatory

Riyad Matti, logging frequent viewing miles on the
12.5-inch on Astronomy Day, 2011

Saw a Fireball?
Report it to the American Meteor Society!

www.amsmeteors.org/
members/fireball/
report-a-fireball
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Add one hour for Daylight Savings Time
Source:
http://www.astropixels.com/ephemeris/astrocal/astrocal2019est.html
Day

EST (h:m)

Event

03

15:23

Jupiter 1.9°S of Moon

05

11:47

FIRST QUARTER MOON

05

13:49

Moon at Descending Node

05

15:48

Saturn 0.3°N of Moon: Occn.

10

13:29

Moon at Apogee: 405902 km

13

16:08

FULL MOON

17

16:51

Aldebaran 2.9°S of Moon

19

23:00

Mercury at Greatest Elong: 24.6°E

20

02:28

Moon at Ascending Node

21

01:21

Pollux 5.7°N of Moon

21

07:39

LAST QUARTER MOON

21

18:00

Orionid Meteor Shower

21

23:41

Beehive 0.6°S of Moon

23

12:11

Regulus 3.5°S of Moon

26

05:41

Moon at Perigee: 361316 km

27

22:38

NEW MOON

28

03:00

Uranus at Opposition

29

08:34

Venus 3.9°S of Moon

30

23:00

Mercury 2.5° of Venus

31

09:22

Jupiter 1.3°S of Moon
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Endeavour Space Academy – 2019 Session #1
Bob Trembley—from his Vatican Observatory Blog

PCs used by students in the Endeavour Space Academy at Endeavour School, Ray, Michigan.
Credit: Bob Trembley
For our first after-school club meeting of 2019, Mrs. Trembley introduced us both as volunteer NASA/JPL Solar System Ambassadors; I told the students I was the outreach
officer for the Warren Astronomical Society, and about the
WAS' free open house and star party - every 4th Saturday
of the month at Stargate Observatory
I told the students I work for the Vatican Observatory Foundation, and that I write a weekly "In the Sky" post... and

prised by how many of the students had never noticed the
Big Dipper in the northwestern sky, or if they had, were
unaware of what it was!
I had the students use NASA's Solar System Exploration
Website and its orrery - and they DIVED into it! They
brought up planets, moons and space probes; they were
all over the place and it was wonderful to watch!

that they should read it.

M51 or the Whirlpool Galaxy. Found just above the end of the
"handle" of the big dipper (Ursa Major).

Big Dipper Asterism of constellation Ursa Major with starhopping guide (red) to Polaris, the north star. Credit: Stellarium /
Bob Trembley

We told the students our goal this year was to get them
observing the nighttime sky - we're starting them off with
the constellation Ursa Major (and the Big Dipper) - which I
wrote about in my latest "In the Sky" post. I was truly sur-

I used Stellarium-Web on a projector, and showed the
students how to find Ursa Major in the northwestern sky
after sunset. I then zoomed in to Mizar / Alcor and showed
it was a multiple star system, and M51, the Whirlpool Galaxy - which some of the students recognized. I gave the
students a few minutes to use Stellarium-Web for themselves, and learn the controls.
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We gave the students handouts with directions
on how to find Ursa Major, and tasked them with
finding the constellation this week, and look for
Mizar to see if they could see the double star
with their own eyes. The handout included a
slightly modified version of the Astronomical
League's observing log, which we'll be using this
year.

For the last 20 minutes of the club, we let the students
explore the two websites they'd used, or run Kerbal
Space Program - which several students choose to do!

Left: Rocket Building in
Kerbal Space Program.
Credit: Bob Trembley

I showed the video: "The Life Cycle of Stars" on
Youtube.
Launching a rocket in
Kerbal Space Program.
Credit: Bob Trembley

Next week, my wife wants the students to construct and
learn how to use a planisphere - we'll be using the one from
the Cranbrook Institute of Science website.

Outreach Report
Astronomy at the Beach (AATB) had only had around 300
visitors Friday due to heavy rain showers (what Connie
likes to call “gully washers”), but it did clear, and there
were 12 telescopes on the field. Saturday night had around
3000 visitors with 76 telescopes on the field! I was set up
with my virtual reality gear by the W.A.S. table, showing a
VR fly-over of Saturn; I was non-stop both evenings!
Thanks to Dennis David, Mike O’Dowd and Ken Bertin for
crewing the W.A.S. table, and Jeff MacLeod for jumping
through hoops to get the “Big Dob” out to the site and operating it!

The second session of the after-school astronomy and
space science club my wife and I run was a learning experience for me; I was showing a PBS video about the impending collision of our Milky Way and Andromeda galaxies - one of the students asked Connie “what is that
band of stars behind the narrator?"
I brought up a photo of the Milky Way as seen from a dark
sky site and asked my students if any of them had ever
seen it - only one had. I think I hung my head in sorrow... I
mentioned that 150 years ago, every human on the planet
could see this, and then dove into a discussion about light
pollution while showing images of the Earth at night from
NASA’s Black Marble website - the students gasped!
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I think I know what my next lecture to the W.A.S. needs to
be about...
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December. Open dates are: 12/15, 1/19, 2/16, 3/15,
4/19, and 5/17
Contact: Jennifer Dye <jdye@detroitpubliclibrary.org>
WAS Outreach Calendar: [Link]

(Continued from page 30)

City of Frazer
- Planning Stages
Would like to do quarterly events with us - they hosted the
recent Family STEM Night at McKinley Park on Aug. 13th.
Contact: Christina Woods
<christinaw@micityoffraser.com> 586.296.8483
WAS Outreach Calendar: [Link]
Lake St. Clair Metropark Nature Center (Metrobeach)
- Planning Stages
They would like to plan something with us
Contact: Samantha Volz Samantha.Volz@metroparks.com 586-463-4581

Image: Light Pollution in southeastern Michigan and the Chicago area.
Imagery from the NASA Worldview application
(https://worldview.earthdata.nasa.gov),
part of the NASA Earth Observing System Data
and Information System (EOSDIS).

Upcoming events:
Astronomy Day / International Observe the Moon Night at
the Detroit Public Library - Oct. 5
- Volunteers Needed
The DPL would like to host an event on this date from 4:005:30 PM.
Contact: Jennifer Dye <jdye@detroitpubliclibrary.org> 313
-481-1409
WAS Outreach Calendar: [Link]
Girl Scouts at Stargate - Oct. 18 or 19
- Additional Volunteers Welcome
A LARGE troop of Girl Scouts is going to be camping at
Wolcott Mills Oct. 18-20, and would like to use Stargate
observatory that weekend, and possibly have someone
give a presentation in the pavilion. 150-200 girls are expected.
Contact: Denise Kroetsch <kroetschd@gmail.com>
Outreach Calendar: [Oct.18], [Oct. 19]
Warren Rotary Club - Oct 8
Dale Partin is scheduled to give a short talk about the
W.A.S. and what we do. I’m sure Dale will get a few
questions about astronomy too.

2020 MSU Science Festival - Call for Presenters
The MSU Science Festival Proposal Submission Site is now
accepting proposals October 1 through November 1 for
our public events!
Interested in presenting to K-12 students fill out the school
programs form.
The 2020 Theme is Visualizing the Invisible. We hope
many of you will be inspired by the theme and incorporate
it into your presentations.
The MSU Science Festival is a STEAM based Festival incorporating science, technology, engineering, arts, and
mathematics.
Present the following Types of Events/Presentations:
Demonstrations
Tours/Open Houses
Hands-on activities
Performances
Talks
Present at venues including:
Expo Day on MSU's East Lansing Campus April 4
Statewide Astronomy Night April 17
Tour Day MSU Campus April 18
Museums across the state April 1 – 30
Science Café/Pub events across the state April 130
Please contact us with any questions about your event/
presentation. More information about the Festival can be
found on our website sciencefestival.msu.edu

The Sunday Outreach at the Detroit Public Library
- Planning Stages
The DPL would like to have speakers on Sundays starting in
Celebrating 50 years of the Warren Astronomical Society Paper

Bob Trembley,
Outreach
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Meeting Minutes
BOARD MEETING – September 9th, 2019
Members present: David Baranski, Jonathan Kade, Jeff
MacLeod, Mark Jakubisin, Dr. Dale Partin, Bob Trembly via phone, and Jerry Voorheis.
The meeting was called to order by Jeff MacLeod at: 6:28
PM

Officer's reports
President Jeff MacLeod reported on plans for Astronomy
on the Beach. Jeff will transport the DOB. Bob Trembly
needs a ride to Astronomy on the Beach Friday.
Jonathan Kade gave the 1st Vice President’s report. He
plans to give a description of what each WAS board
member does at the Macomb meeting. The October
Cranbrook meeting will be split between Jonathan and
Jeff. Dec 2nd will be a tour of the Cranbrook Planetarium and Observatory. Three talks are scheduled for
next year.
David Baranski gave the 2nd Vice President’s report. The
weather was very good for the Open House with
about 100 people attending. The dome is still working
well. Another source for a new dome was found. There
was a discussion of possible improvements at Stargate.
Mark Jakubisin gave the Treasurer’s report. GLAAC expenses have been paid.
Jerry Voorheis gave the Secretary’s report. The minutes are
in the WASP.
Bob Trembly gave the outreach report. People are needed
for Astronomy Day October 5th.
Dr. Dale Partin gave the Publications report. The WASP is
up.

Old Business
Information about what each WAS board member does
was presented.
Motion by Jonathan Kade to approve the menu for the
WAS Banquet. $45.48 per person. $1463.50 total,
$500.00 deposit. December 5th at the Ukrainian Cultural Center. Seconded by Dr. Dale Partin. Motion
Passed. .
The Solar Telescope purchase was tabled until next month.
Motion by Jonathan Kade to donate $500.00 to the Paul
Strong Scholarship. Seconded by Jeff MacLeod. Motion passed.
The Great Lakes Star Gaze Meetup event was discussed.
Motion by Jonathan Kade to approve a WAS bylaw
change which would change the term limits for WAS
officers from 2 years to 3 years, subject to a vote of the
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membership. Second by Jeff MacLeod. Motion
passed.

New Business
Motion by Jeff MacLeod to donate $100.00 to the Michigan Mineralogical Society. Seconded by Dr. Dale
Partin. Motion passed.
The meeting adjourned at: 7:25 PM

CRANBROOK MEETING – September 9th, 2019
Meeting called to order at 7:31 PM by Jeff MacLeod, President.
Roll call. 44 persons were present.
Jeff MacLeod gave the President’s report. Astronomy on
the Beach was announced. There will be a new location for the WAS Banquet thanks to Laura and Anita.
There was a round of applause. The banquet will be
December 5th at the Ukrainian Cultural Center.
Jonathan Kade gave the 1st Vice President’s report. He
reported a full schedule for this year and 3 talks scheduled for next year.
David Baranski gave the 2nd Vice Presidents report. He
reported excellent weather for Open House with
about 100 people attending. The next Open House
will be September 24th.
Mark Jakubisin gave the Treasurer’s report. Details are in
the WASP.
Secretary Jerry Voorheis reported that the minutes are in
the WASP.
Jeff MacLeod gave the Outreach report. Many people are
needed for many events.
Dr. Dale Partin reported that the WASP is up.
Diane Hall presented In the News and In the Sky.
Marty Kunz reported that there was one miniscule sun spot
this month.
The next discussion group will be hosted by Laura Wade.
Observing reports: Diane Hall and Jonathan Kade went to
Point Pelee, Ontario and reported observing all
Messier objects but 2 with a 10-inch DOB. Jeff MacLeod reported observations at Black River Dark Sky
Park. Gary Ross observed Kemble's Cascade using 7X
binoculars. Dr. Dale Partin and Mark Jakubisin went to
Star Fest in Ontario and reported observing M13 and
M57 central star using a 36-inch DOB.
The Main Presentation was given by Jim Shedlowsky –
“Part 1: Sergei Korolev – The Man who Started the
Space Race”

Celebrating 50 years of the Warren Astronomical Society Paper

(Continued on page 33)

(Continued from page 32)

Treasurer’s Report

Snack/Break Time.
The Presentation was continued with “Part 2: Korolev,
Who was he? How did he Start the Space Race?”

Treasurer’s Report for 9/29/2019

The meeting was adjourned at 10:01 PM.

MEMBERSHIP
We have 112 current members

MACOMB MEETING – September 19th, 2019
Meeting called to order at 7:32 PM by Jeff MacLeod,
President.
Roll call. 37 persons were present.
Jeff MacLeod gave the President’s Report. Thanks to those
who helped with Astronomy at the Beach. The WAS
banquet was announced.
Jeff MacLeod gave the 1st Vice President’s report. Upcoming talks were announced.
Jeff MacLeod gave the 2nd Vice President’s report.. The
open house was a success. The next open house will
be on September 28th.
Jeff MacLeod gave the Treasurer’s report.
Jeff MacLeod Gave the GLAAC report.
Jeff MacLeod gave the Secretary’s report.
Jeff MacLeod gave the Outreach report.
Jeff MacLeod gave the publications report. Looking for
article to put in the WASP.
Mark O’Malley presented In the News.
Jeff MacLeod presented In the Sky.
A presentation on duties of WAS officers was given by
Jonathan Kade.
Observing Reports: Ken Bertin reported about a discovery
of massive neutron stars. Diane Hall and Jonathan
Kade went to Fort Collins, Colorado to meet John Lyons.
Jeff MacLeod gave a call for Astronomy question. None
were asked:
Bill Beers offered to teach Astrophotography.
Snack/Break Time.
The Main Presentation was by Bob Trembley - "A Tour of
the Local Neighborhood with SPACE ENGINE”

INCOME AND EXPENDITURES (SUMMARY)
We took in $3,111 and spent/transferred $1,872 We
have $21505 in the bank $44 in checks and $421 in
cash, totaling $21,970 as of 9/29/2019.

INCOME
$2,080
$151
$480
$165
$49

Memberships/renewals
Astronomical League
Snacks
Calendars
Paul Strong Scholarship

EXPENSES
$380
$90
$30
$500
$274
$500

Snacks / Supplies
Meetup Fees 2019
Library Storage Boxes
Banquet Deposit
Library Telescope
Paul Strong Scholarship Donation

GLAAC REPORT 9/29/2019
Beginning Balance: $5,151.34

INCOME
No Activity

EXPENSES
$514
$2627
$1074

Reimbursement for printing 2018 Flyers
AATB 2019 Tent Rental
Miscellaneous expenses for AATB

Ending Balance: $936

Mark Jakubisin
Treasurer

Meeting was adjourned at 9:30 PM.
Jerry Voorheis
Secretary

Club Member
Name Tags
Email publications@warrenastro.org for
your personalized name tag

If you’re shopping on Amazon, make sure to use Amazon
Smile. It costs you nothing, and if you select us as your
charity, Amazon will donate 0.5% of every purchase you
make to the Warren Astronomical Society.
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The Warren Astronomical Society is a Proud Member of the
Great Lakes Association of Astronomy Clubs (GLAAC)
GLAAC is an association of amateur astronomy clubs in Southeastern Michigan who have banded together to provide enjoyable, family-oriented activities that focus on astronomy and space sciences.

GLAAC Club and Society Meeting Times
Club Name & Website

City

Meeting Times

Astronomy Club at Eastern Michigan
University

Ypsilanti/EMU

Every Thursday at 7:30PM in 402 Sherzer

Capital Area Astronomy Club

MSU/Abrams
Planetarium

First Wednesday of each month 7:30 PM

Farmington Community Stargazers

Farmington Hills

Members: Last Tuesday of the month
Public observing: 2nd Tuesday of the month

Ford Amateur Astronomy Club

Dearborn

Fourth Thursday of every month (except
November and December) at 7:00 PM

Oakland Astronomy Club

Rochester

Second Sunday of every month (except May)

Seven Ponds Astronomy Club

Dryden

Monthly: generally the Saturday closest to new
Moon

Sunset Astronomical Society

Bay City/Delta College
Planetarium

Second Friday of every month

University Lowbrow Astronomers

Ann Arbor

Third Friday of every month

Warren Astronomical Society

Bloomfield Hills/
Cranbrook & Warren/
MCC

First Monday & third Thursday of every month
7:30 PM

GLAAC Club and Society Newsletters
Warren Astronomical Society:
Oakland Astronomy Club:
Ford Amateur Astronomy Club:
Sunset Astronomical Society:
University Lowbrow Astronomers:

http://www.warrenastro.org/was/newsletter/
http://oaklandastronomy.net/newsletters/oacnews.html
http://www.fordastronomyclub.com/starstuff/index.html
http://www.sunsetastronomicalsociety.com/
http://www.umich.edu/~lowbrows/reflections/

WAS Member Websites
Jon Blum: MauiHawaii.org
Bob Trembley: Balrog’s Lair
Bill Beers: Sirius Astro Products

Jon Blum: Astronomy at JonRosie
Bob Trembley: Vatican Observatory Foundation Blog
Jeff MacLeod: A Life Of Entropy

Doug Bock: https://boonhill.org
Facebook: Northern Cross Observatory https://www.facebook.com/NorthernCrossObservatory
Boon Hill and NCO Discussion https://www.facebook.com/groups/369811479741758
YouTube channel: https://www.youtube.com/channel/UC-gG8v41t39oc-bL0TgPS6w
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This article is distributed by NASA Night Sky Network

The Night Sky Network program supports astronomy clubs across the USA dedicated to astronomy outreach. Visit nightsky.jpl.nasa.org to find local clubs, events, and more!

Find Strange Uranus in Aries
David Prosper
Most of the planets in our solar system are bright and easily spotted in our night skies. The exceptions are the ice giant planets: Uranus and Neptune. These worlds are so
distant and dim that binoculars or telescopes are almost
always needed to see them. A great time to search for
Uranus is during its opposition on October 28, since the
planet is up almost the entire night and at its brightest for
the year.
Search for Uranus in the space beneath the stars of Aries
the Ram and above Cetus the Whale. These constellations
are found west of more prominent Taurus the Bull and Pleiades star cluster. You can also use the Moon as a guide!
Uranus will be just a few degrees north of the Moon the
night of October 14, close enough to fit both objects into
the same binocular field of view. However, it will be much
easier to see dim Uranus by moving the bright Moon just
out of sight. If you’re using a telescope, zoom in as much
as possible once you find Uranus; 100x magnification and
greater will reveal its small greenish disc, while background stars will remain points.
Try this observing trick from a dark sky location. Find Uranus with your telescope or binoculars, then look with your
unaided eyes at the patch of sky where your equipment is
aimed. Do you see a faint star where Uranus should be?

That’s not a star; you’re actually seeing Uranus with your
naked eye! The ice giant is just bright enough near opposition - magnitude 5.7 - to be visible to observers under
clear dark skies. It’s easier to see this ghostly planet unaided after first using an instrument to spot it, sort of like
“training wheels” for your eyes. Try this technique with other objects as you observe, and you’ll be amazed at what
your eyes can pick out.

By the way, you’ve spotted the first planet discovered in
the modern era! William Herschel discovered Uranus via
telescope in 1781, and Johan Bode confirmed its status as a
planet two years later. NASA’s Voyager 2 is the only
spacecraft to visit this strange world, with a brief flyby in
1986. It revealed a strange, severely tilted planetary system possessing faint dark rings, dozens of moons, and eerily featureless cloud tops. Subsequent observations of
Uranus from powerful telescopes like Hubble and Keck
showed its blank face was temporary, as powerful storms
were spotted, caused by dramatic seasonal changes during its 84-year orbit. Uranus’s wildly variable seasons result from a massive collision billions of years ago that
tipped the planet to its side.
Discover more about NASA’s current and future missions
of exploration of the distant solar system and beyond at
nasa.gov
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