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EDITORIAL

It's time to say goodbye.
After 13 years of editing Astronotes, it is time for 

some new blood to take over from me. This may surprise 
some, but the time had to come eventually. The editing of 
Astronotes was getting to be too time-consuming for me. 
Also, Linda and I have plenty of other RASC business 
keeping us busy. The editing of Astronotes was just a 
little too much extra.

I first edited Astronotes in September, 1973, taking 
over from Tom Tothill who moved to Vancouver. I had a 
brief retirement in 1976, when Jon Buchanan took over for a 
while. But, after I graduated from university, I found 
that I once more had time for this monthly task.

I have seen quite a few milestones while I was 
editor. During my term, we had the first regular summer 
issues (now cancelled due to cost), the first photographic 
capability (thanks to The Ottawa Citizen, and later, to 
member Roy Fox), the 100th issue, the 200th issue, and now 
finally, the end of the 25th volume of Astronotes.

Next month, a new editor will appear. He shall remain 
nameless for now, but is sure to please you readers. As 
for me, I hope to continue writing articles.

The editing of Astronotes carries with it a heavy 
responsibility. Our newsletter is the main link joining 
our membership together, as well as the voice of our centre 
speaking to the rest of the RASC. It must be free from 
petty arguments and personal attacks. The editor must 
choose wisely among the material available to him in order 
to be fair. Above all, Astronotes be free from grammer and 
speling errers is.
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OBSERVER’S GROUP MEETING - NOVEMBER 7 Daniel Rollin

Chairman Doug George opened the meeting at 8:13 pm, 
with 66 people in attendance, of whom 9 were non-members. 
A petition against the closure of the Algonquin Park Radio 
Observatory was circulated among the audience. 
Announcements were made by Rob McCallum about the November 
14 annual dinner, and by Sandy Ferguson about a new order 
of the RASC T-Shirts,

Doug George proceeded with the election of the
Observer's Group officers 
results:

Chairman:
Vice-Chairman:
Solar:
Lunar and Planetary: 
Comets and Novae: 
Radio Astronomy:
Deep Sky:
Instrumentation:
Meteors:
Variable Stars: 
Astrophotography: 
Occultations: 
Recorder:

for 1987, with the following

Sandra Ferguson 
Frank Roy 
Kyle Nunas 
Rolf Meier 
Derek McLeod 
Frank Roy 
Paul Comision 
Max Stuart 
Doug George 
David Manoogian 
Pierre Deguire 
Brian Burke 
Daniel Rollin

Lionel Wagner, Vice-President of the Ottawa Science 
Fiction Society, showed the results of his experimentations 
using a video camera mounted on the IRO telescope. 
Surprisingly bright and well-defined "live" views of the 
moon and Jupiter were shown to the audience, Lionel also 
presented a 20-minute video, "Video Zone", produced by the 
OSFS, which explains how to produce video.

Max Stuart showed his completed Vernonscope mount. 
The telescope Itself, which is commercially available, had 
been modified with the integration of a Barlow lens. Max 
showed a photograph taken with it. He also showed a new 
version of the solar telescope used on Astronomy Day, This 
new model has been built for use by high school students,

Malcolm Lambourne made a demonstration of a computer 
program of his which images various problems in celestial 
mechanics, including the disturbance of a comet by 
(hypothetical) Sun companion Nemisis.

Paul Comision talked about bright and dark nebulae. 
He explained the physical mechanism behind various aspects
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of nebulae. He also showed some astrophotographs of some 
of these deep sky objects.

Rolf Meier showed slides of the Stellafane amateur 
telescope maker's convention which took place on the first 
weekend of August. He also showed some excellent pictures 
of the Veil Nebula, taken last year with 3M 1000.

Doug George showed the results of his work with 
Technical Pan 2415 film. Although he did not 
hypersensitize the emulsion, he obtained high resolution 
pictures of the constellations, Jupiter, the moon, and 
other star fields. Doug also reported on seeing Comet 
Wilson.

Frank Roy showed pictures of his and Fred Lossing's 
work on the IRO telescope. A new "Novak" helical focuser 
has been installed. It is a low profile 2-inch which will 
greatly help when doing astrophotography. Frank's 
outstanding contributions to IRO (including the recoating 
of the secondary of the 16-inch, which slipped from the 
August minutes), was applauded by the audience.

Doug George had some concluding annuncements: the 
Novice and Junior groups will meet on November 16 and 19 
respectively. The meeting ended at 10:25 pm.

* * *

NOTE

The January Observer's Group meeting will be held on 
Friday, January 9, not January 2, to enable members to 
enjoy an extended holiday season.

There will be no Novice's Group meetings during the 
months of December or January. Novice's workshops begin 
again on February 15, 1987.

Junior Observer's Group will not meet at the Museum of 
Science and Technology in December, but will begin again on 
January 21, 1987.

* * *

Articles for the January issue of Asronotes are due by 
December 22. Submit them to me, and I will pass them along 
to our "surprise" editor appearing next month.

* * *
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1986 CHAIRMAN'S REVIEW Doug George

During the year, monthly meetings were held in room 
3001 of the NRG building at 100 Sussex Drive. The meetings 
this year were very well attended, with a large number of 
standing-room-only capacity. Thanks are due to the NRC for 
providing us with an excellent room for the meetings.

The year started out with more Halley observing. 
Ironically, the comet began performing best as the media 
hype began to fade. The comet was quite bright in the 
evening in early January. It also performed well in 
mid-March. Surprisingly, however, some of the best views 
were to be had in late April, when the slowly-fading comet 
was visible in darker late-evening skies, and had better 
tail geometry.

On Saturday, January 4, we held what was probably the 
most successful clouded-out star night we have ever run. 
The star night took place at the Huntley Centennial School 
in Carp. Over 300 people came out, despite clouds, to see 
Halley’s Comet. After a perfectly clear day, it clouded up 
just as the sun was setting. The public was treated to 
slide shows. The following night, another 200 people came 
out. This time, many were able to see the comet during a 
45-minute break in the clouds.

On April 19, members of the group participated in 
International Astronomy Day at the Museum of Science and 
Technology. This included talks by several members, mirror 
grinding demonstrations, information displays, and solar 
and lunar observing.

This was a very good year for the radio telescope. 
Frank Roy made numerous improvements to the telescope, and 
was able to detect more objects, such as Perseus B and IC 
443. On April 29, the most impressive result yet was 
obtained; the detection of quasar 3C 298. This is probably 
one of the most remote objects ever observed by amateur 
instruments, radio or otherwise. Frank’s report on the 
observation appeared in the National Newsletter.

On May 3, we attempted one last Halley’s Comet star 
night. This time, the clouds were very thick. The cloudy 
weather set a pattern for much of the summer, certainly the 
cloudiest and rainiest in memory.

Over the summer, a number of events took place, 
including an IRO star night on June 13, and a public star 
night in Vincent Massey Park on July 11. The shower was 
observed on several nights during the week following August 
9. The annual Mississippi Valley Conservation Authority
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Star Night was held on August 28. Rob Dick and I gave 
talks at the Mill of Kintail facilities before showing 
people the stars at IRO.

As the summer drew to a close, the busy schedule of 
events continued. The Annual Picnic was held this year at 
IRO, on August 30. A number of members also attended the 
Stellafane amateur telescope maker’s convention in 
Vermont. The Deep Sky Weekend took place on the weekend of 
October 3, but was re-christened the "Deep Cloud Weekend". 
Over 4 weekends, a number of members of the Observer’s 
Group manned a display on Victoria Island for the NCC's 
Fall Rhapsody. Damien Lemay and Sandy Ferguson deserve 
special thanks for organizing the event. Between Halley 
nights and the Fall Rhapsody, members of our club have 
shown incredible stamina in the face of cold weather.

The Novice’s Workshops were held again this year, and 
were quite popular. With experience gained from last year, 
this year’s course was carefully laid out. Sandy and I are 
planning to consolidate our notes into a complete set so 
that it will be easy to repeat the workshops for each 
year’s group of new members.

This year, a new program was started at the Museum of 
Scienc and Technology, with help from the Ottawa Centre - 
the Junior Observer’s Group. Jill Pears and Kyle Nunas, 
two young Centre members, are co-chairing the group. The 
sessions, held on the third Wednesday of each month, are 
divided into two groups for ages 7-10 and 11-14.

Once again, a Centre exchange was arranged between the 
Kingston and Ottawa Centres. Leo Enright spoke on the 
Holleford Meteor Crater at our June Observer's Group 
meeting. In turn, I travelled to Kingston on August 22 to 
talk about deep sky observing techniques. This excellent 
exchange program is rapidly becoming a tradition for the 
two centres.

To conclude, it was a very successful year for the 
Observer's Group. The group has clearly grown. Enthusiasm 
is apparent from the large meeting attendance, and by the 
busy parking lot at IRO on clear nights. Thanks are due to 
a great many people, including the Observer's Group 
coordinators, and especially Vice-Chairman Sandy Ferguson. 
Next year, Sandy takes over as Chairman, and her previous 
position will be filled by Frank Roy. I have very much 
enjoyed the last two years, and look forward to a more 
relaxing position as meteor coordinator.

* * *
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80 YEARS DID YOU SAY? Frank Roy

With all the fuss of Halley’s Comet and the recent 
situation of the IRQ, a very important anniversary has been 
forgotten (well almost!). Eighty years ago this month the 
Ottawa Centre came into existence.

From an article that appeared in the December, 1967 
issue of Astronotes by then president of the Ottawa Centre, 
Earl Dudgeon:

"Canada’s Centennial Year has been a busy one for 
historians, both amateur and professional. All sorts of 
old records have been dug out and studied, and dozens of 
books have been produced describing the history of small 
towns whose stories might otherwise have been forgotten. 
It seems, then, to be an approporiate time to look back at 
the origins of our own organisation. Following a 
suggestion of the editor of Astronotes (then Dan Brunton), 
I have read over the first minutes of the Ottawa Centre to 
see if I could discover something about the founders of our 
Centre and how it was started.

It appears that it all began just sixty-one years ago 
this month, on Thursday, December 20, 1906. Eight o’clock 
that evening a meeting was held in the Lecture Room of the 
new Carnegie Library, which had just opened at the corner 
of Laurier and Metcalfe. Exactly twenty-five of Ottawa’s 
citizens were present. The gathering was a fairly 
distinguished one. Three of the people present were 
important enough in society to rate the title 'Esq.' 
following their names in the register of attendance. Two 
were Doctors of Letters and one was a Companion of the 
Order of St. Michael and St. George. Two of the attendees 
were women. The meeting had been called by an announcement 
in the newspapers, ’for the purpose of organising an 
Astronomical Society in Ottawa'.

The driving force and prime instigator of this meeting 
was Dr. W.F. King who was the Chief Astronomer and first 
director of the Dominion Observatory which he had opened 
the previous year. Dr. King was a very capable and 
energetic person. Almost singlehandedly he had persuaded 
the government to grant more than $300,000 for the first 
national observatory. He had gathered about him capable 
men as well. Otto Klotz, his chief assistant and successor 
as Director of the Dominon Observatory, had had a 
distinguished career as a surveyor and had taken the 
initiative in persuading Andrew Carnegie to give the City
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of Ottawa $100,00 for the public library. Another 
assistant, J.S. Plaskett, was an outstanding instrument 
maker. He became famous for the spectrograph he built for 
the 15-inch refractor at Ottawa and ultimately went on to 
become first Director of the Dominion Astrophysical 
Observatory in Victoria.

Dr. King opened the discussion at the organizational 
meeting that wintry night in 1906. He and others felt that 
there was a need for an Astronomical Society in Ottawa for 
the presentation of papers and discussion on astronomical 
subjects. They believed 'such a society could do useful 
work in increasing the interest already felt in 
Astronomical Science'. The principal question before the 
meeting concerned the form of the proposed Astronomical 
Society. Should it be a separate and independant Society 
or should it unite with the Royal Astronomical Society of 
Canada which had recently received its charter in Toronto? 
Dr. King pointed out the advantages of the latter course. 
The Toronto group had been started in 1868 and had been in 
continuous existence since that time. It was receiving 
grants from the provincial and federal governments, and in 
1903 it had been granted the title Royal. It was going to 
revise its constitution to allow the formation of 
semi-independant sections in different cities.

Dr. Klotz and Mr. Plaskett supported Dr. King's 
proposal strongly. Another advantage of affiliation with 
the Toronto Group would be that each member would receive 
the Observer's Handbook and the bimonthly Journal, which 
were already being distributed to Toronto members.

The proposal was further endorsed by an important 
amateur astronomer - Joseph Pope, who had been secretary 
and biographer to Sir John A MacDonald and who would 
shortly be knighted for his contributions to Canada. With 
such eminent backing the motion was quickly made and 
approved unanimously that 'an Ottawa Astronomical Society 
be formed as a section of the Royal Astronomical Society of 
Canada'. Dr. King was elected President, Otto Klotz became 
Vice-President and J.S. Plasket was Secretary. Three 
councillors and a treasurer were also elected.

The twenty-five people present became charter members 
of the Ottawa section. (The name section was changed to 
Centre two years later when a national constitution for the 
society was adopted.) The membership fee was $2.00, due in 
September, of which $1.00 went to Toronto for the Journal 
and the Handbook. Of this original membership only about a 
dozen could be considered as professional astronomers.
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Although this small group provided the prime motivation for 
the Society, the major part of the support came, as it does 
today, from interested amateurs. Thus the Society, from 
its inception, has been a unique and happy blend of 
professionals and amateurs.

Dr. King had been very modest when he said there was 
already an interest in astronomy in Ottawa. Within a month 
the membership of the Ottawa section had grown to 104 and 
regular lecture meetings were held twice a month, 
alternatively in the afternoon and evening.

Hence, through the action of this enthusiastic group 
the Ottawa Centre became the first group to affiliate with 
the Toronto Society, and the R.A.S.C. took its first step 
towards becoming the national Society it is today, with 
Centres from coast to coast."

It is surprising that our membership has only grown 
from 104 in 1906 to its present value of 276 in 1986, 
considering that the population of Ottawa and surrounding 
areas has grown by at least 20 times. Also remarkable, the 
membership fees have only increased twelve and one half 
times since 1906.

Happy eightieth birthday, Ottawa Centre!

* * *

STRANGE CLOUD - AUGUST 12TH Carl E. Wolfe

During the evening of August 12, as was noted at the 
September meeting, an unusual phenomenon was observed by 
several members, including myself. It began at
approximately 10 pm, when a greenish cloud suddenly 
appeared approximately 35° above the southern horizon in 
Scutum (about 10° above Mars at the time). It was roughly 
5° across when first sighted and seemed to display a spiral 
shape. Indeed, when located in the telescope’s finder, a 
spiral cloud could clearly be seen emenating from a moving 
nucleus, as shown in fig. 1. In the time it took to put a 
32-mm eyepiece in place, the nucleus had ceased to generate 
the cloud and was now moving eastward at a higher speed 
than the cloud, crossing the field of view (about 1.1° 
across) in just about 6 seconds.

From that moment on, I tracked the object as it passed 
through Aquila and Pegasus. At 10:06, it began flashing 
irregularly, and as time passed, the frequency of the 
flashing decreased. The object was finally lost in the
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residential glare as it entered Andromeda. Meanwhile, the 
original cloud itself had moved in the same direction, and 
according to another member, had assumed a ring shape 
before dissipating completely.

The question now was, what had I just observed? The 
most plausible possibilities were either a meteor 
displaying very strange behaviour, or more likely an 
artificial satellite disintegrating upon re-entry. Most 
other possibilities, such as the reflection of the moon off 
an atmospheric cloud, etc., were to me highly improbable 
because of the distinct nucleus I had observed.

The answer came in the paper a few days later; 
sightings had been reported from all over eastern North 
America, and according to the David Dunlop Observatory in 
Toronto, the cloud was formed by debris spilling from an 
unidentified satellite. Finally, at the September 
Observer’s Group meeting, Doug George, while speaking about 
this phenomenon, said that according to his information, 
the cloud was caused by the tumbling booster stage of a 
Japanese rocket purging its fuel after having released its 
cargo of satellites.

So much for the "mysterious cloud"; however, the fact 
that it was seen by so many people does indicate the 
importance of amateur observers. It is therefore almost 
certain that any strange phenomenon in the night sky is 
bound to be seen by at least one person.

Ed. note: If the "nucleus" left the cloud behind, what
forces were acting on the cloud to make it separate from 
the spent booster? At the orbital height of 900 miles, 
surely there is very little atmosphere causing drag. The 
cloud should have followed the same orbit as the booster. 
Can someone answer this question?
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CELESTIAL MECHANICS SIMULATOR Malcolm Lambourne

Here is the program I demonstrated at the Observer’s 
Group meeting in November.

The program is written in Microsoft (IBM) BASICA. 
There are a few commands which other BASICS may not handle, 
such as lines 387 and 810, which set up graphics mode,
lines 40 and 815 which turn off/on the function key menu,
and lines 755 and 770, which remove the old and paint the 
new dots on the screen. If you try this program on a
different BASIC, you will have to find the replacement 
commands in your manual,

Here's how it works. Lines 10-140 do initialising and 
defining arrays (K, line 30, is the maximum number of
bodies. Reduce it if you run short of memory). Lines 
200-360 get the masses and initial position and velocity of 
the bodies. Lines 400-440 do some more initialising. 
Lines 500-580 calculate the part acceleration of each body 
due to every other body (it's not necessary to calculate 
every force). Lines 710-740 sum these part accelerations 
for all bodies. Line 750 calculates the new velocity of 
each body. Line 760 calculates the new position. Line 770 
draws the new position on the screen. Line 755 erases the 
previous positions (erase this line to leave trails). Line 
805 looks for space-bar to stop the iterating.

One other trick is used to save computing time. Mass, 
Length, and Time are scaled so that G (universal 
gravitation constant) and Delta-T (iteration time) are both 
One. Notice also that I use only two coordinates, X and 
Y. The extension to three is simple.

Try these scenarios:

Circle Ellipse Nemesis 1 Nemesis 2
BODY 1 2 | 1 2 | 1 2 3 || 1 2 3
MASS 810 .01 | 610 .01 | 8 1 0 .001 50 || 810 .001 50
XPSN 0 90 | 0 90 | 0 0 --200 || 0 0 -200
YPSN 0 0 | 0 0 | 0 -90 50 || 0 -90 50
XVEL 0 0 | 0 0 | -.1 3 5.9 || -.1 3 6.15
YVEL 0 3 | 0 2.2 | -.3 0 0 || -.3 0 0

I'll be glad to hear (at 729-8112) from anyone else 
who runs this program on their own machines, has problems, 
suggestions, or improvements. Have I got the most 
efficient computing method? (program on page 11. -Ed.)
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10 CLS 
30 K = 20 
40 KEY OFF
99 REM define the arrays
100
110
120
130
140
199
200 
210 
220 
230 
240 
250 
260 
263 
266 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370
386
387
395
396 
400 
410 
420 
440
499
500 
510 
520 
530 
540 
550 
560 
570 
580 
700 
710 
720 
730 
740
749
750 
755 
760 
770 
790 
805 
810 
815 
820

DIM MOO
DIM X(K) : DIM Y(K)
DIM VX(K ) : DIM VY(K)
DIM AX(K ) : DIM AY(K)
DIM AAX(K , K ) : DIM AAY(K , K )
REM input the initial conditions
FOR N = 1 TO K
CLS
PRINT "N-BODY PROBLEM —  SOLUTION BY ITERATION 
PRINT
PRINT "INPUT THE MASSES, INITIAL POSITIONS AND"
PRINT "INITIAL VELOCITIES OF THE (UP TO";K;") BODIES" 
PRINT "(put Mass=0 to terminate input)"
PRINT
PRINT "...THEN PRESS SPACE BAR TO END THE RUN"
PRINT
PRINT "BODY NUMBER ";N 
PRINT
INPUT "MASS" ; M(N)
IF M(N) * 0 GOTO 370 
INPUT "X-PSN" ; X(N)
INPUT "Y-PSN" ; Y(N)
INPUT "X-VEL" ; VX(N)
INPUT "Y-VEL" ; VY(N)
NEXT N 
N = N - 1 
CLS
SCREEN 2
REM initialise (a) the diagonals of the partial accel
REM matrix, and (b) the accelerations
FOR I = 1 TO N
AAX(1,1) = 0 ; AAY(1,1) = 0
AX(I) = 0 : AY(I) = 0
NEXT I
REM calculate the partial accelerations 
FOR I = 2 TO N 
FOR J = 1 TO I - 1
DX = X(J) - X(I) : DY = Y(J) - Y(I)
R = DX*DX + DY*DY 
DEN = R*SQR(R)
FXM = DX/DEN : FYM = DY/DEN
AAX(I,J ) = +M(J)*FXM : AAY(I,J ) = +M(J)*FYM
AAX(J,I) = -M(I)*FXM : AAY(J,I) = -M(I)*FYM
NEXT J : NEXT I
REM sum the accelerations
FOR I = 1 TO N
FOR J = 1 TO N
AX( I) = AX(I) + AAX(I, J) : AY(I) = AY(I) + AAY(I,J) 
NEXT J
REM and update the velocities and positions 
VX(I) = VX(I) + AX (I) : VY(I ) = VY(I ) + AY(I)
PRESET (X(I)*2.133+319,99-Y(I))
X(I) = X(I) + VX(I) : Y(I) = Y(I) + VY(I)
PSET (X(I)*2.133+319,99-Y(I))
NEXT I
IF INKEY$ <> " " THEN GOTO 400 
SCREEN 0,0,0 
KEY ON 
END

MUST SELL: Celestron Super Polaris C-8. Purchased
Jan/86. Special and Starbright coatings, Sky Sensor 
computer control, 8 X 50 right angle finder, piggy back 
camera mount, off axis guider, 12-V, 3-A power supply.
$2700 negotiable. Reason: moving to the U .S. in a heavy 
light polluted area, Paul Mortfield, 726-0136.
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INDEX TO ASTRONOTES VOLUME 25 (1986)
issues: 10
pages: 132
ASTROPHOTOGRAPHY
COLOUR FILMS FOR ASTROPHOTOORAPHY; Doug George; May; 11 
COMETS
HALLEY'S COMET; Jan; 18
HALLEY'S COMET IN FEBRUARY; Rolf Meier; Feb; 16 
HALLEY'S COMET; Rolf Meier; May; 16
HALLEY: THE PIONEER EXPERIENCE; Kyle Nunas; June; 10
PUBLIC HALLEY NIGHT!; Doug George; Jan; 9 
REPORT ON IRO HALLEY NIGHT; Doug George; Jan  4 
THE SECOND HALLEY STAR NIGHT; Doug George; Feb; 8
DEEP SKY
MESSIER MARATHON; Doug George; Mar; 6
MESSIER MARATHON - BETTER LUCK NEXT TIME; Doug George; May; 16 
EDITORIALS
on Halley's Comet; Jan; 1 
ASTRONOTES THIS SUMMER; May; 2 
ASTRONOTES THIS SUMMER; June; 2 
on new editor; Dec; 1
INSERTS
INDEX TO ASTRONOTES VOLUME 24 (1985); Jan 
MARCH CENTRE MEETING; Mar 
MAY CENTRE MEETING; Apr
INSTRUMENTATION
DEBUNKING TELESCOPE FADS; Doug George; May; 12 
INEXPENSIVE PHOTOMETER FOR AMATEUR ASTRONOMY, CHAPTER III;

Fred Lossing; June; 13
EQUIPMENT REVIEW PART I; Doug George; Feb; 11 
EQUIPMENT REVIEW PART II; Doug George; Mar; 7 
EQUIPMENT REVIEW PART III; Doug George; May; 6 
EQUIPMENT REVIEW UPDATE; Doug George; May; 7 
MORE EQUIPMENT REVIEWS; Doug George; June; 17
LUNAR AND PLANETARY
THE PLANETS FOR MARCH; Kyle Nunas; Mar; 4
PLANET RACE; Kyle Nunas; Mar; 7
THE PLANETS AT A GLANCE; Kyle Nunas; Nov; 5
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MEETINGS AND CONVENTIONS
1986 ANNUAL DINNER MEETING; Rob McCall um; Sept; 5
1986 ANNUAL DINNER MEETING; Oct; 1
1986 ANNUAL DINNER MEETING; Rob McCallum; Nov; 1
1986 DEEP SKY WEEKEND; Oct; 1
1986 DEEP SKY WEEKEND; Nov; 1
1986 GENERAL ASSEMBLY; Rob McCallum; Apr; 3
1986 MEETING DATES; Feb; 1
51ST STELLAFANE MEETING; Rolf Meier; Sept; 6 
ASTRONOMY DAY 1986; Sandy Ferguson; May; 9
COUNCIL MEETING - NOVEMBER 25, 1989; Sandy Ferguson; Feb; 3
COUNCIL MEETING HELD ON MARCH 16, 1986; Sandy Ferguson; June; 9
THE GENERAL ASSEMBLY; Rob McCallum; Feb; 9
JUNIOR OBSERVER'S GROUP; Sandy Ferguson; Nov; 3
NOVICE'S GROUP MEETINGS 1986-87; Sandy Ferguson; Oct; 6
NOVICE MEETINGS; Sandy Ferguson; Feb; 9
NOVICE'S WORKSHOP; Sandy Ferguson; June; 8
OBSERVER'S GROUP MEETING - DECEMBER 6; Daniel Rollin; Jan; 2 
OBSERVER'S GROUP MEETING - JANUARY 3; Daniel Rollin; Feb; 2 
OBSERVER'S GROUP MEETING - FEBRUARY 7; Daniel Rollin; Mar; 2 
OBSERVER'S GROUP MEETING - MARCH 7; Daniel Rollin; Apr; 3 
OBSERVER'S GROUP MEETING, CENTRE MEETING - APRIL 4; Doug George and 

Mercedes Pelayo; May; 4
OBSERVER'S GROUP MEETING - MAY 9; Daniel Rollin; June; 7 
OBSERVER'S GROUP MEETING - JUNE 6; Daniel Rollin; Sept; 2 
OBSERVER'S GROUP MEETING - JULY 4; Daniel Rollin; Sept; 3 
OBSERVER'S GROUP MEETING - AUGUST 8; Daniel Rollin; Oct; 3 
OBSERVER'S GROUP MEETING - SEPTEMBER 9; Daniel Rollin; Oct; 2 
OBSERVER'S GROUP MEETING - OCTOBER 3; Daniel Rollin; Nov; 2 
OBSERVER'S GROUP MEETING - NOVEMBER 7; Daniel Rollin; Dec; 2 
THE WINNIPEG GENERAL ASSEMBLY; Brian Burke; Oct; 4
METEORS
THE 1989 PERSEIDS AND ORIONIDS; Frank Roy; Jan; 9 
JUNE BOOTIDS OBSERVED; Frank Roy; Sept; 4 
THE SUMMER METEOR PROGRAM; Frank Roy; June; 2 
AN UNUSUAL FIREBALL OBSERVATION; Doug George; Feb; 9 
WHOOSHING METEORS; Brian Burke; Oct; 6
OCCULTATIONS
ASTEROIDAL OCCULTATION?; Brian Burke; Oct; 7 
MARCH GRAZE; Brian Burke; Mar; 4 
A MID-WINTER GRAZE; Brian Burke; Feb; 16
RADIO ASTRONOMY
3C 298: THE FIRST RADIO QUASAR FROM IRO; Frank Roy; June; 11 
IRORI PICKS UP RADIO SOURCE PERSEUS B; Frank Roy; Mar; 9 
IRORI PICKS UP RADIO SOURCE IC 445; Frank Roy; Apr; 6
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VARIABLES AND NOVAE
THE SEARCH FOR THE FLASHER PART 2; Ken Tapping and Paul Feldman; Jan; 5 
VARIABLE STAR PROGRAM 1986; Sandy Ferguson; May; 9 
VARIABLE STAR WRAP-UP 1985; Sandy Ferguson; Feb; 12
MISC.
16-INCH DIAGONAL REALUMINIZED; Frank Roy; Oct; 9 
80 YEARS DID YOU SAY; Frank Roy; Dec; 6 
1986 CHAIRMAN'S REVIEW; Doug George; Dec; 4 
BRIEF NOTES; Nov; 8
CELESTIAL MECHANICS SIMULATOR; Malcolm Lambourne; Dec; 10
CHAIRMAN'S REVIEW OF 1985; Doug George; Fab; 6
CLUBHOUSE PAINTED; Frank Roy; Nov; 7
EYEPIECE SET DONATED TO IRO; Frank Roy; Mar; 9
EXTRA; Rob McCallum; Feb; 4
IN MEMORIUM; Sandy Ferguson; Oct; 10
INFORMATION FOR NEW MEMBERS; Rob McCallum; May; 2
OFFICERS AND COUNCIL 1986; Jan; 18
STRANGE CLOUD: AUGUST 12TH; Carl E. Wolfe; Dec; 8
SUMMER EVENTS; Sandy Farguson; June; 3
SUSTAINING MEMBERSHIP; Rob McCallum; Feb; 4
UPCOMING EVENTS; Sandy Ferguson; Apr; 4
ILLUSTRATIONS
3C 298 Fringes; June; 12
cartoon; Jan; 16
cartoon; Fab; 18
cartoon; May; 17
cartoons; Nov; 9-10
Flasher Map; Jan; 8
Halley Map; Jan; 17
Halley Map; Fab; 17
Halley Map; Mar; 10
Halley Maps; Apr; 9-10
IRO Map; June; 4
IRORI Fringes; Apr; 7-8
SAO 79994 Map; Oct; 8
Theta Orionis Light Curve; Feb; 15
Orionid, Perseid Plots; Jan; 10-19
Photometer Measurements; June; 16-17
Photometer Power Supply Schematics; June; 14-15
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