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Apollo 11's 25th! Brian McCullough
Twenty-five years ago, three American astronauts strapped themselves into a tiny 

capsule and blasted into space atop a giant Saturn V rocket. After a journey of nearly 
400,000 kilometres, they established themselves in orbit around another celestial body 
and prepared to make history. On July 20, 1969, while crewmate Michael Collins 
stayed behind to pilot the Command Module, Neil Armstrong and Buzz Aldrin entered 
an ungainly craft for the last stage of their journey to the surface of the Moon and to an 
appointment with destiny.

Twenty-five years ago the Apollo 11 mission to the Sea of Tranquillity carried 
with it the hopes of the world. For a few hours, at least, it seemed as if the hearts and 
minds of all Earthlings were focused on a common good. For those of us who had to 
remain behind, this mission to land a man on the Moon became a personal, albeit 
vicarious, adventure of challenge and discovery. For a certain 16-year-old boy who had 
been swept up in the excitement of Mercury, Gemini and Apollo, it all came together 
on a summer day in 1969 when the ether sparkled with that simple, electrifying 
message: "Houston, Tranquillity Base here. The Eagle has landed."

Relive the experience at the National Museum of Science and Technology where 
the Apollo 7 Command Module is on permanent display. Although Apollo 7 
stayed in Earth orbit, its 11-day mission in October 1968 cleared the way for 
Apollo 8's historic journey to the Moon two months later. (Photo by Vince 
Kohler)
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Comet Corner Doug George
The big news in comets these days is the "comet crash." If you haven’t heard about 

it yet, you're probably not living in this solar system.

On July 7, 1992, a small, inactive comet passed within 26,000 km of the cloud 
tops of Jupiter. The tidal forces of Jupiter's gravity tugged lightly on the comet 
nucleus, and it fell apart. With new material exposed to space the comet became 
active, but it was now a string of individual nuclei.

Nine months later the. strange object was spotted by astronomers and became 
known as Periodic Comet Shoemaker-Levy 9. Looking like a "string of pearls,” it was 
found to be in Jupiter orbit. Other comets had been previously discovered orbiting 
Jupiter, but it soon became apparent that this comet was remarkably different. The 
comet’s orbit took it inside the atmosphere of Jupiter—it was going to collide!

Many astronomers predicted all sorts of explosions and other events. 
Unfortunately, the predictions placed the impact points just behind the limb as seen 
from Earth. We could only hope to see secondary effects; perhaps atmospheric 
disturbances or reflections of the explosion off other objects.

Although the odds of seeing something in backyard telescopes are not great, it is 
certainly worth having a look. It would be a good idea to familiarize yourself with the 
appearance of the planet in the days beforehand, so you know what Jupiter normally 
looks like. The comet pieces will hit Jupiter at -44 degrees south latitude (about 24 
degrees below the Great Red Spot).

Of course many of the collisions will occur either when the sun is up, or when 
Jupiter is below the horizon at Ottawa. Jupiter is not especially well-placed for viewing 
currently; the best viewing will be for events which occur around sunset. Here are 
some times for collisions when Jupiter is visible from Ottawa (accurate to about 20 
minutes):

Nucleus Number Nucleus I D. Letter Collision Time (EDT)

21 A July 16 23:55

17 E July 17 19:36

14 H July 18 23:40

8 P July 20 19:22

7 Q July 21 00:10

5 S July 21 19:50
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Robert DickSeven Days in May
The week of May 9-15 was very busy for me. I had just finished giving a one-week 

course on planetary astronomy at Carleton University (which had started hot on the 
heels of the full-credit astronomy course I teach), leaving me little time to prepare for 
the May 10 solar eclipse. On May 13 I traveled to the Kingston Centre of the RASC 
with Glenn LeDrew to give a presentation on videography, and afterwards dashed back 
to Rideau Ferry to join my spring open house (already in progress) that was running 
through the weekend to May 15.

I usually find myself overdosed on the technical side of astronomy each year after 
my two university courses, but heading out on observing expeditions seems to tap a 
different source of energy. I left the planning of the eclipse trip to upstate New York to 
my companions of several previous expeditions—Jon Buchanan and Mike Casey. All I 
had to do was plan what I wanted to do while in the shadow of the Moon. Even though 
I had never experienced an annular eclipse before, I wasn’t particularly keen on this 
one, but felt I would have regrets if I missed it. The experience was well worth the 
effort.

Mike had asked me to bring my 4.5-inch f/4 reflector along for visual 
observations, and during the ride down he fashioned a full-aperture filter for it. I also 
brought a tripod and single-lens reflex camera with a 200-mm telephoto lens. To get a 
reasonably large image of the Sun, I had a 3x teleconverter, for an overall focal length 
of 600 mm at about f/8. I packed both Fujichrome 100 and Kodachrome 64 film. My 
most sophisticated equipment was an old Dynamax-8 mount and a video camera. I 
intended to use the stop-action option on the camera to compress the entire eclipse into 
less than 10 minutes.

Jon and Mike, along with Mike's daughter, Tara, picked me up at 9:30 on 
Tuesday morning. After an uneventful border crossing at Gananoque we stopped at 
Watertown to pick up a few items, including a 12-volt DC to 120-volt AC adapter to 
help run the Dynamax and video camera. We continued south on I-81 until we reached 
our destination of Mexico, NY. As we drove into town we noticed a baseball diamond 
in which a few tripods were glinting in the shrinking Sun. The equipment belonged to 
Doug George, Mercedes Pelayo, Ajai Sehgal and others. It was almost 12:30, so we 
had to set up quickly. I aligned my mount using magnetic compass readings and 
corrections from Ajai Sehgal. Turned out we applied the variation correction 
backwards, so I corrected it over the following 30 minutes using the "drift technique."

Before the eclipse and during the partial phases a gusty breeze brought a chill to 
the air. The birds were chirping, and there was a relaxed atmosphere among the 
observers. As I worked to correct the polar alignment of my equatorial mount the 
Moon slid slowly over more of the Sun. By the time of annularity the mount was still 
not quite aligned, but the drift was acceptable. Just before second contact I fired off my 
last frame of Fuji film and reloaded with Kodachrome, the video camera faithfully 
recording the eclipse on its own.

June/July 1994 AstroNotes 5



At mid-eclipse the Moon appeared almost exactly in the centre of the Sun's disk. 
Through my solar filter which transmitted a yellow image, the eclipsed Sun appeared 
as a wedding band suspended in the heavens. The wind had died and the birds had 
fallen silent. The clear sky was a deep shade of blue. The ground was bathed in an 
eerie gray light, unlike the silvery light usually reported during total eclipses. 
Impromptu pinhole cameras made with our fingers gave multiple images of fine rings.

I took several sets of pictures between second and third contact when annularity 
ended. The partial phases after third contact were somewhat anticlimactic. With the 
rest of the party wanting to leave, I had to halt my video sequence before fourth 
contact. Still, I headed back home with a greater respect for what I had previously 
considered to be the poor man's solar eclipse.

Back home, the rest of the week was spent preparing for the presentation to 
Kingston Centre on Friday the 13th, and getting my cottage and observatory ready for 
the expected influx of people to my open house. In Kingston, Glenn and I didn't begin 
our presentation until after the business and observing portions of the meeting, during 
which members reported on their impressions of the solar eclipse, a recent aurora and 
the configuration of the Moon and Venus. We wrapped up our hour-long presentation 
about 11:00 p.m., then headed back to Rideau Ferry where the open house was being 
ably hosted by Paul Boltwood in my absence.

This was the first time in many years that both nights of the weekend were clear. 
It was cool, but not cold, and the air was clear of dew. My 24-inch telescope is 
convertible between cassegrain and Newtonian, but I use it almost exclusively at the 
cassegrain focus. For visitors I normally change it over to Newtonian, but this time the 
resulting shift in alignment required some tweaking Once set, though, the 'scope 
purred along until dawn.

On Saturday I set up my solar telescope with an H-alpha filter. The seeing was 
very good, even well into the afternoon. There were a couple of large spots on the Sun, 
with a "hedgerow” prominence silhouetted against the dark sky showing lots of fine 
detail. More people from Ottawa arrived with their telescopes in the afternoon, and at 
6:00 p.m. we went out for a buffet dinner in Perth. We returned at 8:30 to a darkening 
sky. Ajai Sehgal set up his "computerscope," which only needs a computer to find 
deep-sky objects(no brains or eyes are necessary). Since there were lots of good scopes 
available for viewing, Doug George got a chance to set up his new ST-6 CCD camera 
on the 24-inch. There were some glitches with the camera and in mating it with my 
telescope, but these were eventually worked out and imaging began in earnest after 
midnight. During the night we took numerous one- and four-minute images of 
galaxies through various colour filters. (Paul Boltwood couldn't believe how great our 
four-minute exposures looked compared to the ten-hour images he takes with his 
home-built system—seriously!).

Most of the Ottawans left around 4:00 a m. on Sunday. My remaining guests slept 
over and drove off to their respective cities by noon. If you missed this open house, 
maybe you'll make it to my next one in the autumn.
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A piece of the rock!
Dr. Richard Herd of the Geological Survey of Canada, and curator of the national 
meteorite collection, shows off a piece of the infamous Peekskill (NY) Meteorite 
to Ottawa Centre member Richard Wagner during the May Centre Meeting. The 
fragment was part of a meteorite that crashed through the trunk of a car in 
October 1992. Red paint is still visible on the fragment. (Photo by Brian 
McCullough)
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National Messier Certificate Robert Dick
The RASC offers a certificate to members who observe the Messier catalogue of 

110 deep-sky objects. The catalogue was originally compiled by the eighteenth-century 
French astronomer and comet hunter, Charles Messier. Application forms for the 
Messier Certificate are available from the Ottawa Centre, but to be eligible an 
applicant must:

• be a member of the RASC;
• observe all 110 Messier objects identified in the RASC Observer's Handbook;

 • locate each Messier object without assistance from other observers, or by use 
of telescopes pointed with the aid of computers;

• note in the observing record the site, type of instrument used and time period 
over which the observations were made;

• (if a member of a centre) have the application form witnessed by two 
members of the RASC who can vouch for the observer’s observing record. Sketches, 
photographs or observational records made by the applicant may be submitted in 
support of the application.

• (if unattached to any centre, or too distant from a centre to observe with other 
members) submit an observing log in lieu of witness signatures, recording a) the 
observation of all 110 objects; b) date and time of each observation; c) telescope(s) 
used; and d) the magnification and any other observational remarks.

Once you have completed your application form (available from the Ottawa 
Centre president, library, or Observers Group chairman), mail it to: The Royal 
Astronomical Society of Canada, 136 Dupont St., Toronto, Ontario, M5R 1V2.

M1
The Crab Nebula

If you are thinking of going after your 
Messier Certificate, you might want to 
wait until next winter to catch Ml (in 
Taurus) better placed for evening 
viewing. In the meantime, you can enjoy 
this great image of the Crab Nebula 
taken by Ottawa Centre member Paul 
Boltwood with a home-built, scientific 
grade CCD camera and 7" Starfire 
refractor.
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Chasing the Moons Gary Boyle
It was a memorable event in 1610 when Galileo first pointed his simple telescope 

at a particularly bright star in the sky. Instead of observing a single point of light, he 
discovered a disk with four smaller bodies around it—the planet Jupiter and its 
brightest moons. As he continued to observe the planet he must have been amazed to 
see the moons change position in relation to each other in the course of a few hours. 
Occasionally, one of these tiny worlds would pass behind the planet, or cross the face 
of the disk itself.

Today even the smallest pair of seven-power binoculars will show the changing 
face of the Jovian system. A telescope will show better detail in the cloud-band 
structure of the planet, and you will need a scope to observe the systematic and 
predictable eclipses, occultations and transits of the Galilean moons. A telescope will 
also show the dramatic shadow transits which occur when the tiny black ink-dot 
shadow of a moon crosses the disk. These events are all listed in the Observer's 
Handbook of the R. A.S.C., and in Sky & Telescope magazine.

For those of you seeking a greater challenge, the planet Saturn also sports moons 
for our inspection, even though they are harder to discern from regular stars. (Here 
again, the Handbook and S&T list the greatest eastern and western elongations.) By 
pushing your scope and yourself to the limit, you will improve your technique for 
discerning detail in the observation. The only problem with these events is that while 
some of them occur in the early evening, you have to wait until three o’clock in the 
morning to observe some of the others. Isn't it great being an astronomer?

Annular Solar Eclipse 

May 1 0 , 1994

This shot of last May's annular "lunar 
occultation" of the Sun was taken by A Y. 
Jackson Secondary School student Reuben 
Ludmer. From Kingston, where the photo 
was taken, Baily's Beads (pictured at 
lower left) were spectacular as sunlight 
peeked between the lunar mountains.
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Hilderic Browne
The Observer’s Group of the Ottawa Centre held its monthly meeting on the 

evening of Friday, May 6th, at the usual locale and under the usual leadership, that of 
our esteemed chairman Glenn LeDrew. In a refreshing addition to the OG’s regular 
monthly draw (which the Recorder feels obligated to note that Glenn won!), there were 
prizes for everyone this time; Rob Dick had a large supply of cardboard-and-Mylar 
“eclipse viewers” in attractive if electric shades of hot pink, lime green, and vivid 
yellow, available to anyone who wanted one.

Paul Comision’s “Cutting Edge Report,” the latest word from the forefront of 
astronomy, dealt this month with the solution to a minor mystery, the “Case of the 
Flickering Galaxy.” NGC 6814 is an 11th magnitude Seyfert galaxy in the 
constellation Aquila which had been observed to exhibit variability in the X-ray 
spectrum with a regular 3.4-hour period. The cosmological implications of so short a 
period in an object as big as a galaxy are startling, since they imply very high energy 
output from a physically very compact source. But the proposed solution, fingering 
that favourite criminal of the puzzled astronomer, the super-massive black hole, has 
now been torpedoed. High-resolution observations from r o s a t  located the source of 
variability 37' from the core, far enough away that it seemed unrelated to the galaxy at 
all. Next, spectra revealed it as a variable of a h  Her type, which does emit X-rays. 
Finally, David Skillman, an amateur astronomer, has taken c c d  images of this 
location revealing a star with 3.4-hour period—a member of our own galaxy. A skilled 
man indeed! Further details can be found in “News Notes” in the June 1994 Sky & 
Telescope.

Rob Dick, president of the Ottawa Centre, made some announcements: the long- 
awaited official history of the RASC has arrived; members were invited to the spring 
Open House at Rob’s Rideau Ferry Observatory; anyone contemplating chasing the 
November total solar eclipse in South America should talk to Rob, who has 
information on the tour package put together by the Calgary Centre; help is needed on 
our own Centre’s Light Pollution Committee; and also for the “Expo-Techno Days” at 
the National Museum of Science and Technology, 18-19 June. Karen Edmonds is 
continuing to compile a list of Centre members with FreeNet (or other) e-mail 
addresses. She was also co-ordinating group travel to the fringes and centreline of the 
upcoming annular eclipse.

Most of us know that on seeing a bright meteor, the Real Astronomer™ 
dispassionately utters "Time!” instead of shrieking “LOOKITTHAT!” We’ll have to 
take Peter Ceravolo’s word regarding his professional decorum in early April when a 
minus-something-magnitude bolide went overhead, though his immediate reaction was 
apparently “turn off those headlights.” Meanwhile, Kingston Centre member Mark 
Kaye was attempting to photograph Comet McNaught-Russell framed among the stars 
of Auriga and instead caught the somewhat closer meteor as a brilliant slash down the

May Observers' Group Meeting

*

Room 103, Steacie Building, Carleton University — but you already knew that! 
10 AstroNotes June/July 1994



slide. [Comment from the cheap seats here in Ottawa: "Too bad; it ruined a nice 
picture.”]

Glenn LeDrew showed some pictures taken during the annual feeding frenzy of 
amateurs, the Messier Marathon. Also some shots of the zodiacal light, the IRO 16", 
and some local members who have made an uneasy marriage of astronomy and 
technology. (Speaking of one who appeared inseparably glued to a laptop. “Couldn’t 
point a telescope to save his soul.”) And finally, a recent aurora.

The final speaker of the evening was Leo Enright, member of Kingston Centre, 
editor of the r a s c  Beginner’s Handbook, and no stranger to Ottawa. Leo, his wife 
Denise, and a C14 (to mention only one of their instruments) live in Sharbot Lake, 
pop. 300. He admires the work of our Ottawa amateurs and the turnouts at our 
meetings, but notes that there’s plenty of talent in Kingston, too. Besides David Levy 
as honorary president, he noted W arren Morrison, who has made more than 1,000 
observations of Mercury in something like 120 consecutive elongations; his record is 
31 observations during a single elongation. Mark Kaye has already been mentioned.

Leo’s own logbooks testify to his diverse and active observing program. The 
preceding week, he made his 1,100th solar observation since 1977. These include both 
sunspot counts, which he compares with the AAVSO and Brussels numbers, and 
drawings. He enjoys deep-sky observing and planetary work; on cold winter nights he 
finds it easier and faster to observe variable stars using 25x100 binoculars. He also 
observes every comet he can. Currently he has two long-term projects. The first 
involves Uranometria 2000.0; he will pick one chart and systematically observe 
everything possible on it. This could involve two dozen or even ten dozen galaxies! 
And with around 400 sheets, he won’t run out soon. His second major project is just 
starting, observing all the globular clusters that can be seen from this area. There are 
fewer than many people might think: 147 known in the galaxy, 118 of which are north 
of -45°; so far, he has observed about 40. Some of the faint “Palomar” objects will be 
major challenges!

Although he has generally given up on astrophotography through the telescope in 
favour of observing “by eye,” Leo shared lots of pictures with us, such as the Sun, 
Moon, occultations, planetary conjunctions, comets and auroras. Many were taken 
with an ordinary 35mm camera sans telescope, and should inspire others to try their 
hand at this.

The meeting closed at 10:15 p.m. Thanks again to Art and Anne Fraser for the 
refreshments.
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Hilderic Browne
Friday, June 3rd proved, perhaps predictably, to be “Eclipse Night” for the Ottawa 

Centre Observer’s Group—not in actuality, but in a retrospective of the annular eclipse 
of May 10, and an earlier one, of which more below.

In the “Cutting Edge Report,” Paul Comision took a break from the news articles 
in the astronomy magazines for something even more timely. The Ottawa Citizen 
printed a report from the IAU conference where the discovery of a gigantic black hole 
in the immense elliptical galaxy M87 was announced. M87 is well known to amateurs 
and is easily observable even in small telescopes as a “fuzz-ball” in Virgo. Its peculiar 
features, such as a “jet” streaming outward from the galaxy and its host of perhaps 
2,000 accompanying globular clusters, are not so easily observed; they require large 
telescopes or at least c c d  imaging to detect. Now it appears that there is a disk, or 
ring, of gas rotating at incredible speed within the galaxy; the linear velocity at its 
edge is perhaps 1.7 million kilometres per hour. M87 is one of the largest galaxies 
known and is quite nearby on the galactic scale, so further observations can be 
expected to reveal more data...or possibly more mysteries. For now, we’ll have to wait 
for additional information to be published in the “trade journals.” (To give the Citizen 
its due, however, they have been printing a fair number of astronomical articles; there 
were others recently about the peculiar double-ring near SN1987A, and another black- 
hole candidate in the Andromeda galaxy.)

There are considerably more dubious sources of astronomical news. Chairman 
Glenn LeDrew brought an important recent discovery to our attention:

TOP ASTRONOMER’S WARNING—MOON FALLING OUT
OF ORBIT!

According to an eminent, yet unfamiliar, French astronomer, the Moon will hit 
the Earth with an “explosion equal to thousands of atomic bombs.” It’s wonderful 
what you can learn while waiting at the grocery store check-out! Glenn did not reveal 
the name of this scholarly (?) journal.

The first slides of the evening were a sequence of a recent aurora, captured by 
fish-eye lens from Glenn’s back yard and showing “flames” of pink and purple. Rob 
Dick followed up with a quick assortment of pictures of an eclipse expedition to 
Mexico—the one near Syracuse, New York, not the Baja!—and a weak conjunction of 
Venus with Mercury, seen both from Rideau Ferry and downtown Toronto. He 
reminded us of the upcoming General Assembly in St. John’s. "There’s nothing 
controversial on the agenda” for a change (what, no fee increase?), but Ottawa Centre 
may have a particular interest since two of our members are running for office. (“If 
you hate someone, elect them.”) He also has applications for Messier Certificates for 
those who have, or will soon, run this astronomical rite of passage.

Gary Boyle showed slides of the May annular eclipse and related his encounter 
with New York [State]’s Finest. Due to this episode, he and Karen Edmonds were 
separated from the other Ottawans, but were able to reach a rest stop two kilometres

June Observers’ Group Meeting
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north of true annularity a few minutes before first contact. There were 33 observers 
from Montreal, Eastern Ontario, and other parts of New York. He observed and 
photographed the eclipse using his 8" F/6 Newtonian.

Brian McCullough noted that Baily’s Beads were noticeable for much longer at 
Kingston, right at the northern limit of annularity: 20 to 30 seconds.

Glenn LeDrew exhibited a tripod-mounted cantilevered-parallelogram mount that 
he and Al Neilson constructed for Al’s 20x50 binoculars. It proved to be somewhat 
troublesome, in part because the centre of mass of the binocs was actually outside the 
instrument. The mount is made of aluminum angle section, wall-mount shelf uprights, 
wooden blocks, and the head of a table-top tripod, with lead weights for 
counterbalance. They are still tuning it; low friction is desirable to avoid backlash, but 
right now it is perhaps too low as it is overly susceptible to wind.

Jon Buchanan showed a video taken in his capacity as official cameraman to the 
Mexico, NY contingent. The unusual quality of the shadows during the eclipse, the 
even stranger character of eclipse-chasers in general, and the passage of the moon 
across the sun all came through clearly. Jon’s efforts and wry sense of humour were 
much appreciated by the membership.

To complement the “ring of fire” eclipse, he showed a film he had made in 
February 1979 of a rather longer expedition, to Brandon, Manitoba, in the company of 
several other hardy Ottawa Centre members. One has to admire their fortitude in 
driving two vans across the frozen wastes of Northern Ontario in conditions that had 
even the snowplows in the ditch! If it all seems somewhat lunatic now—well, you had 
to see the film to get the real story. I can only say it had the audience in stitches. (Oh 
yes, the eclipse was worth seeing, too!)

Rolf Meier also videotaped the May eclipse from his home in West Carleton 
township where, as in Ottawa, it was only partial. He had rather iffy weather, but was 
still able to observe most of it using four different methods: direct observation using a 
welding hood (“for protection from the dangerous eclipse rays!”), full-aperture solar 
filter on his telescope, projection from a 60mm refractor onto a white card, and simple 
reflection from a 2" flat mirror onto the wall of his observatory some 50 metres away.

Doug Luoma showed off his “portable observatory,” a converted ice-fishing tent. 
He says it keeps him warm (as much as any observatory, I guess!) and it certainly 
helps block out stray light. It’s readily moveable, just by picking it up from inside, and 
allows his Dob access from zenith to horizon. Doug built his knock-down Dobsonian 
mount himself and now can occasionally be sighted towing observatory, mount and 
telescope on a trailer behind his bicycle.

After a few closing announcements, notably a reminder of Starfest near Mount 
Forest on Aug. 5-6, the meeting finished about 10 p.m. As usual, many people stayed 
around to chat astronomy and enjoy the treats supplied by our faithful hospitality co
ordinators, the Frasers.
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Event Horizons
Note: The September Observers Group Meeting will be held on the second 
Friday of the month.

July 9 Members’ Star Night — Indian River Observatory. First clear 
night of weekend. Call Glenn LeDrew at 445-4167 for more info.

July 16 All eyes on Jupiter! — See Comet Corner on page 4 of this issue.

Aug. 5 Observers Group Meeting—Carleton University, Steacie Building, 
room 103 at 8:00 p.m. Everyone welcome. (No AstroNotes this 
month.)

Aug. 6 Members’ Star Night — Indian River Observatory. First clear 
night of weekend. Call Glenn LeDrew at 445-4167 for more info.

Aug. 5-7 Starfest Weekend—Mount Forest, Ont.

Aug. 12/13 Perseid Meteor Shower

Sept. 9 Observers Group Meeting—Carleton University, Steacie Building, 
room 103 at 8:00 p.m. Everyone welcome.
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New Address
The centre has a new address, effective immediately: P.O. Box 33012, 1974 

Baseline Road, Nepean, Ontario, K2C 0E0.

THE STRING of pEarLs 
COMET PIN

Specially created to commemorate this July's historic 
encounter between planet and comet

An original design, the colourful ¾" by 3/8" lapel pin depicts:
• Jupiter in orange and almond

• comet fragments & highlighting in gold-coloured metal
• a midnight blue background

$5.50 each
(Quantity discounts available)

For more information or to order, 
phone Christine Kulyk at (613) 549-1461, or send 

cheque or money order (payable to Mary Patton) to: 
Comet Pin, Box 1552, Kingston, ON K7L 5C7.

Please add 8% Ontario PST and $2 shipping per pin.

• Concept by Christine Kulyk, Carole Greig and Mary Patton •
• Original Design by Carole Greig •
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