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ANNUAL DINNER MEETING

The second dinner meeting this year was held on Friday, 
November 17, 1978 in the Gatineau Room of the RA Centre.
In the past we have had these meetings in January, for the 
year just past, but now we will have the annual meeting in 
November, toward the end of the current year. Thus we had 
two meetings this year, although the one in January was for 
1977.

The speaker at the November 17 meeting was Dr. L.A. 
Higgs from the HIA of the NRC, who spoke on the topic of 
supernova remnants. Included was a short film based on 
NRC observations of interstellar hydrogen, which gave an 
impression of the clouds of hydrogen through which a space 
voyageur would pass on a trip from the sun to the outer 
limits of our galaxy.

Various business matters were attended to, including 
the election of officers and councillors for 1979. These 
are as follows:

Honourary President: 
President:
1st Vice-President: 
2nd Vice-President: 
Secretary:
Treasurer:
Librarian:
Recorder:
Councillors:

Dr. C.S. Beals 
Mr. P MacKinnon 
Mr. R. Wlochowicz 
Mr. K.F. Tapping 
Mr. H.M. Harris 
Mr. F.P. Brisson 
Mr. S.A. Mott 
Dr. A.W. Woodsworth 
Mr. R. Dick 
Mr. A. Fraser 
Mr. B.L. Matthews 
Mr. R.G. Meier 

B. Stokoe 
R.G. Meier 
A.W . Woodsworth

Mr.
National Representative: Mr.

Dr.



OBSERVER'S GROUP MEETING - DECEMBER 1, 1978
Mary Geekie and Renee Meyer

Chairman Robt Dick opened the meeting at 8:16 pm with 
59 people in attendance, of which 22% were non-members. He 
then commented on the Citizen newspaper article regarding 
IRO. Rob also pointed out that the December issue of Sky 
and Telescope contains a survey of star charts.

The theme talk was delivered by instrumentation coordi
nator Pierre Lemay. He stated that over the past few years 
group projects have been done. He suggested that individual 
projects now be undertaken. For this purpose he has created 
a telescope-making workshop series, the first of which will 
take place in January. Everyone would benefit from the 
experience of those members who have already tackled the 
project of making a telescope. Pierre also discussed and 
explained various steps in making a telescope.

Barry Matthews then articulated on the telescope 
lending library.

As an introduction to his talk on asteroids, Dave 
Fedosiewich reviewed Bode’s Law. This law gives the radius 
of a planet’s orbit in AU.

Eric Stewart presented his aims and objectives in the 
new coordinatorship of astrophotography. He plans to use 
the 40-cm reflector at IRO and organize projects to photo
graph major constellations and deep sky objects.

Lunar and planetary coordinator Brian Burke announced 
the International Jupiter Voyeur Telescopic Observations 
Program. This is a chance for amateurs to assist the 
professionals in evaluating the Jupiter images taken by 
the Voyageur spacecraft. Brian also requested assistance 
in observing lunar occultations using a photoelectric 
photometer. He then pointed out that an occultation of 
Venus will take place at 6 am on December 26.

Frank Roy then proceeded by informing the group of 
three upcoming meteor showers. The Quadrantid maximum 
occurs on January 3, 1979.

Rolf Meier then took over the floor by projecting some 
absolutely fantastic celestial slides. Included in this 
dazzling display were NGC 253, the Pleiades, NGC 2024, 
the Horsehead Nebula, and the California Nebula.

Ken Tapping suggested to the group that joint radio 
and optical work take place in observing the solar 
eclipse from Ottawa. He hopes to get a team of observers 
to IRO for this purpose. Those interested should get in
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contact with Ken. He then proceeded with the radio 
telescope update. The telescope is now availabe to those 
with keys who wish to use it. However, if you do wish to 
use it, get in contact with Ken first.

Solar coordinator Barry Matthews outlined the solar 
eclipse which will occur on February 26 in Brandon, Man.

Doug George outlined his telescope mounting and dis
played various slides of constellations.

Dave Fedosiewich showed slides depicting his telescope 
set-up and various constellations.

Robt Dick then adjourned the meeting at 10:23 pm.

# # # # # # # # #

THE MINOR PLANET PROGRAM Dave Fedosiewich

Observing minor planets can be a very rewarding 
astronomy program. The main interest in minor planets is 
derived from their motion across the sky. Amateurs can 
readily discern their movements with simple equipment and 
some patience.

There are two ways to observe minor planets. First 
of all, you can follow them with a small telescope. Using 
an eyepiece with crosshairs and a clock drive, you can 
observe their movement in an hour or so. It would be a 
good idea to familiarize yourself with the field in which 
the object lies.

Sometimes, you end up searching for that minor planet 
without ever finding it. This is where the second method 
is used. Actually, you can use both. Load your camera 
with fast film and attach it to a telephoto lens and point 
it towards the field that the minor planet should be in. 
Then take another photo of the same region a day or a week 
later and you will see that the object will have moved.

I will be supplying finder charts at each meeting at 
no charge! It sounds so easy, and it is.

There will be a prize at the end of the year for the 
person that hands in the most observations or who shows 
his interest in the field by giving a talk on his results 
or anything else that deals with the subject.

So, get those entries in. The idea is to observe the 
minor planets that appear on the finder charts each month. 
I look forward to seeing your results.

# # # # # # # # #
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DEEP SKY Rolf Meier

What do we mean when we say we observe "deep sky"?
The answer is that one observes the classes of objects 
which are described below. They are usually faint, and 
all are beyond the solar system.

NEBULA This is the most general term, and at one time it 
referred to all those objects which appear hazy in the 
telescope. The name comes from the Latin word for mist. 
Today, nebula means a cloud of gas and dust, which may be 
either emitting light or reflecting light. There are dark 
nebulae, too, which do not give off light but absorb it.
An example of a nebula is the Great Nebula in Orion (M 42) 
which is a cloud of glowing hydrogen. Even external 
galaxies were once called nebulae before their nature was 
understood. A vestige of this nomenclature is the Great 
Nebula in Andromeda (M 31) which is a galaxy.

GALAXIES These are giant systems like our Milky Way, but 
far outside of it, and are the most distant type of object 
we can see, if one includes quasars. They appear hazy (like 
a nebula) in small telescopes.

GLOBULAR CLUSTERS These are in a halo around our own galaxy. 
The near ones, such as M 13 in Hercules, can be resolved 
into individual stars with a 6-inch telescope. Others 
appear as circular hazy patches in a small telescope. As 
the name suggests, they are spherical in shape, consisting 
of thousands of stars.

OPEN CLUSTERS They are usually irregular in shape, con
sisting of hundreds of stars rather loosely bound. The 
Pleiades are an open cluster. Many are easily resolved 
into stars with a small telescope.

PLANETARY NEBULAE These are round nebulae which are actually 
a shell of glowing gas. They are formed when an evolving 
star gives of an outer shell of matter and it floats off 
into space. The central star is sometimes visible. The 
outline of a planetary nebula is sharply-defined, like that 
of a planet, and the Ring Nebula (M 57) is a good example.

SUPERNOVA REMNANTS These are faint and large, a result of 
matter thrown off at a high velocity. A recently-formed 
remnant is the Crab Nebula (M 1) but the Veil Nebula is old.



RECENT IAU CIRCULARS Dave Fedosiewich

According to circular 3297, Comet Bradfield 1978o will 
reach a magnitude of 16 by the end of December. By the 
end of January it should have a magnitude of 17.6.

Comet Fujikawa 1978n is identical with periodic Comet 
Denning 1881 V. Circular 3300 also indicates a magnitude 
of 18 for November. The comet has a tail 1.0' to 1.5' 
long near PA 300°.

Circular 3302 informs us that periodic Comet 
Tsuchinshan 2 1978p has been recovered. The image of the 
comet is very diffuse, with condensation. The magnitude of 
the comet was 18 on October 29.8.

P. Wild discovered a supernova on October 27. Spectro- 
photometric observations by D. Lewis show the supernova to 
be of type I, with sharp absorption near 6150 Å seen only 
near maximum light.

Circular 3305 indicates that M. Lovas has discovered 
a supernova 8" west and 1" south of a galaxy located at 
7h 47m, 72° 27' N. On November 2, the photographic magni
tude was 18.0.

Kowal, Lo, and Sargent, Hale Observatories, report the 
discovery of three dwarf galaxies that are probably members 
of the local group. The magnitudes are 20, 19, and 18.
They were found on plates obtained with the 122-cm Schmidt 
telescope at Palomar during October 25-29.

Circular 3303 tells us that P. Wild has discovered a 
probable supernova 14" east and 13" south of the nucleus of 
NGC 3780. The object was of photovisual magnitude 16.5 on 
November 7. There may be a faint trace of it on two Berne 
exposures obtained in February, 1976, suggesting that it 
could be some unusual variable, rather that a supernova.

UPDATE ON COVET MEIER Dave Fedosiewich

It is a pity that Comet Meier's viewing circum
stances are so abysmal for such a bright comet (mag 4.1 on 
January 2). From the northern hemisphere, the comet, lost 
to sight since mid-July, will not reappear until very late 
spring. By then, it should be a faint telescopic object 
of magnitude 9.

In the southern hemisphere, however, Comet Meier 
should be visible in the morning sky in December. The 
comet may be barely naked-eye despite its low elevation 
with a short stubby tail.

January will be of importance, for this will be the 
best time to get the true size of Comet Meier.

-5-



FOR SALE

4½-inch f-7.8 telescope, equatorial mounting with 
setting circles. Slow motion on both axes, 5-power finder 
scope, two eyepieces, Barlow, 4½-foot wooden tripod. Call 
Dave Fedosiewich, 731-7583.

3-inch Tasco Refractor with equatorial mount with 
otor drive, complete with case and extra lenses. New
cost $875, now only $350. Call Mr. George Bury evenings 
at 233-6491.

4-inch Unitron refractor with equatorial mount and 
eyepieces, $1500. Call Mrs. MacKenzie between 6 and 7 pm 
at 729-4178.

Astrola-B 8-inch in perfect condition. Sidney 
Acomba, 829-9321. $700.

# # # # # # # # #

TELESCOPE MAKING WORKSHOP Pierre Lemay

The goal of this workshop will be to encourage and 
help members to design and build their own 6 or 8 inch 
Newtonian telescope at home. The workshop will probably 
be divided into two groups:

1) Those who grind and polish their own mirrors in
addition to making the mounting.
2) Those who purchase a finished mirror and build
the mounting.
If you are interested in building your own instrument, 

there will be a first meeting of the T.M. workshop on 
Saturday, January 6, 1979 at 10 am in room 1147 at NRC 
of Sussex Drive. At this meeting, I will discuss what 
making a telescope is all about, show slides of instruments 
and shoot the breeze about amateur telescope making.

If you can't make it to the meeting or require some 
additional information, feel free to contact me at 777-4965

# # # # # # # # #

The group wishes to extend thanks to Ron Caron for 
his generous donation of a carpet to IRO .

# # # # # # # # #
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A SHORT HISTORY OF THE OTTAWA CENTRE’S 40-cm TELESCOPE
Fred Lossing

The course of events which started the Observers Group 
of the Ottawa Centre on the construction of a 40-cm telescope 
is worth recording before it is lost in the mists of time. 
The first stirrings in this direction appeared in 1968 as a 
sort of underground rumor among some members of the Group 
that a large "club" telescope was being considered. This 
rumor eventually surfaced as an expressed wish. Led 
primarily and most energetically by Rick Lavery, several 
members began to propose seriously that, because we had a 
certain amount of mirror-making talent in the Group, we 
should in fact take on such a project. After discussions at 
Observers Group meetings during the Fall of 1968, a Telescope 
Committee was set up, consisting of Rick Lavery, Bill Dey,
Tom Tothill, and Fred Lossing. This Committee of the 
Observers Group was charged with looking into the question 
of what sort of telescope we would be able to build, 
given our resources in personnel and possible sources of 
financial support. After much discussion and searching 
of old Sky and Telescope issues, the Committee decided 
that we should try for a 16-inch Newtonian reflector, 
with a focal ratio of about 4 .5 as the best compromise 
between visual and photographic requirements.

A Brief was drawn up (of which I have a copy) and 
presented to the Council of the Ottawa Centre, then under 
the Presidency of F.R. Park. The Council’s discussion 
was favorable to the project, and a motion was put by 
Earl Dudgeon that the Centre purchase a l6-inch blank 
of Ohara low-expansion glass from Bourns Optical Co., 
to cost $210 (U.S.). The motion was passed and joy in 
the Observers Group was unconfined. The thought of such 
a telescope in our amateur hands was almost beyond our 
wildest dreams. The order for the blank was placed 
through the kind offices of Marie Fidler, then National 
Secretary of the RASC. Delivery was made on 15 April 
1969, just in time for us to put the blank proudly on 
display at the General Assembly in Toronto. This event 
caused a minor sensation at the Assembly, because (at 
least as far as we knew) this was the first time that 
construction of a telescope of this size by a Centre 
was actually in progress. I think it is fair to say 
that our plans triggered off a healthy competitive 
response in other Centres to do the same. Certainly,



at the present time, less than ten years later, many 
Centres across the country have built large telescopes and 
furnished them with permanent observatories.

Our mirror blank was diamond-ground to approximate 
radius, and a holding groove was made, by J.N. Cairns, 
for whose assistance and generously donated help and 
advice our Centre is most grateful. From wooden patterns 
made by M. Couture two l6-inch iron castings were made, 
under the watchful eye of Tom Tothill. One of these was 
faced with 2" square glass plates and diamond-ground to 
radius by Mr. Cairns, thus saving us long hours of rough 
grinding. The second casting was faced to radius and used 
in polishing. The first casting was later modified to 
become the adjustable mirror cell of the completed 
telescope.

Meanwhile, by a series of lucky breaks, a 
professionally-made grinding and polishing machine was 
rescued from final dissolution in the NRC disposal centre 
and installed in a spare corner in the NRC building at 
100 Sussex Drive. This machine, constructed by the NRC 
Optical Shop for production of military optics in W.W. II, 
has a 24" grinding table driven by a variable-offset arm, 
a driven cross-arm, and is powered by large DC motors 
supplied through Variacs and rectifiers to give variable 
speed without loss of power. With this machine, grinding 
of our blank was begun on the evening of 12 Aug. 1969 
by a work-group consisting of Tom Tothill, Ted Bean, and 
Fred Lossing.

During the Fall of 1969 and winter of early 1970, the 
log book of the mirror project, which is still in my 
possession, shows a total of 34 evening and weekend sessions 
totalling 16.5 hours of grinding and 48 hours of polishing. 
The working parties, as shown by the log book, consisted 
usualy of Tom Tothill, Ted Bean, Rick Lavery, and Fred 
Lossing. The names of Barry Matthews, Ken Hewitt-White, 
Allen Miller, Marg Murray, Jack Horwood, Ed Terheijden,
Ken Perrins, Arthur Covington, Howard Harris, Bill Dey, 
and Doug Beaton also appear in the log book as assisting 
on various occasions. By 1 April 1970, we had a polished 
surface with an approximately spherical figure and a focal 
ratio of f/5.

After several unfruitful sessions of figuring during 
April and May, the mirror was taken to Bill Dey’s basement 
on 7 June, and Bill was put in charge of final figuring.
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The mirror approached final figure in early September, after 
undocumented hours of careful figuring by Bill and sporadic 
visitors. Fortunately, at that time Bill had not become 
involved in his basement wine-making operations, or the 
course of events might have taken quite a different turn.
The last detectable errors from the required paraboloid 
were personally chased off the surface by Bill on 16 
September 1970, amid universal rejoicing. The finished 
blank was then coated and over-coated through the 
special kindness of Mr. Cairns and Mr. Fanning of the 
NRC Optical Shop. We finally had ourselves a mirror!

During all this activity, the mechanical and 
structural parts of the telescope were also being made.
The mechanical design was a compromise of plans put 
forward by Tom Tothill and Fred Lossing, modified by 
the eminently practical suggestions of the experienced 
machinist Gordy Grummett. It finally took the form of 
a fork-mounted Serrurier truss, the latter being the 
framework used in nearly all large modern telescopes.
This design minimizes tube flexure by ensuring that 
the structural members receive stress mainly in axial 
compression and extension, rather than in bending modes.
All the work on the tubular aluminum frame, the fork, 
large RA gear and smaller Dec gear drives and bearings, 
the rotating head, flip-flop diagonal holder etc, was 
through generous use of spare time by Gordy Grummett.
Without his advice, experience, and hours of freely- 
given spare-time hard work, we would never have 
succeeded in producing an instrument with the mechanical 
precision and reliability that our telescope possesses.

Everything was assembled for the first time in 
April 1971 at Gordy's suburban home, where the sky is 
dark enough to provide a fair test. Gordy, Tom and 
I were present on this epoch-making occasion, and we 
viewed various famous objects with many excited 
adjectives. I still remember my first view of M-13 
through it; it was the first time I had seen a deep-sky 
object through a large telescope, and it surpassed my 
most optimistic expectations. The 19 months it had 
taken us to build the scope seemed well spent.

Perhaps in a later article I will give my re
collections of our subsequent struggles to provide an 
appropriate observing site and observatory for this splendid telescope, and our pilgrimage to Stellafane
with the disassembled scope in 1971, where we were 
awarded third prize (!). This and other exploits are 
part of another story, however.
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A REFLECTING IDEA ABOUT SHADOW BANDS Brian Burke

On February 26, amateur and professional astronomers 
from around the world will observe the last total solar 
eclipse to occur in North America this century. Although 
everyone will be waiting for the moment of totality, there 
is a phenomenon that occurs before and after totality that 
still is unexplained.

This phenomenon is known as shadow bands. These are 
bright and dark bands that sweep across the landscape for as 
long as 3 to 4 minutes before and again after totality.
They have a width of a few centimetres and move with a 
speed of up to several metres per second and in varying 
directions. There is no doubt that shadow bands are inter
ference fringes, but how they are produced is still un
certain.

A possible explanation put forward in 1973 by 
A.L. Stanford, Jr. has a great deal of merit, and I 
would like to describe his idea and suggest observations 
that should be made at next month's solar eclipse.

One method of producing interference fringes is to use 
a type of wavefront-splitting interferometer known as a 
Lloyd's mirror. The arrangement needed is shown in figure 1. 
Here a beam arrives at P directly from the source of light S, 
and the beam that is reflected toward P from the mirror M 
appears to come from an effective coherent source S'. 
Naturally, coherent beams are required for interference 
fringes to appear at P which is the case in this setup.

Figure 1. Production of interference fringes using Lloyd's

The few minutes before and after totality, when the 
shadow bands appear, the exposed solar crescent would

mirror
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approximate a line source of light. Therefore almost any 
object that is in the atmosphere outside the geometric 
shadow that reflects light would serve as a Lloyd’s 
mirror. Such an object would be a cloud. The beams of 
light from the solar crescent that are reflected off the 
cloud toward the earth would combine with the direct beams 
from the solar line source to produce linear interference 
fringes. Since a cloud is not a specular surface, the 
shadow bands exhibit low contrast.

Shadow bands have been observed to move at varying 
speeds and in different directions. The speeds at which 
clouds move are similar to those observed for shadow bands 
and clouds at different altitudes could be moving with 
different speeds or directions, which would account for 
crossing band patterns.

The critical test for this theory is the geometry of 
shadow bands and the calculation of fringe spacing. In 
figure 2, S represents the solar line source that exists 
just minutes before and after totality; C is a reflecting 
cloud outside the geometric shadow of the moon; E-P is a 
line segment on the earth’s surface that is parallel to 
the eclipse path; A is the distance from the sun to the 
reflecting cloud; and b is the altitude of the cloud. The 
equations which represent the geometrical configuration for 
the two light paths S-C-P and S-P are:

where for constructive

for

destructive interference. Solving for d in terms of a, 
b, and  δ  we get:
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Now the constraint that imposes interference condi
tions is given by:

interference and



Here d is the distance to maxima or minima referred to 
a point on the earth’s surface colinear with the solar line 
source and the reflecting cloud.

In the April, 1970 issue of Astronotes, Rick Lavery 
and Ken Hewitt-White reported on their observations of 
shadow bands and what they observed offers support to the 
above idea.

The Lloyd’s mirror theory on the production of 
shadow bands needs further investigation. I suggest that 
the people travelling to the solar eclipse should plan 
some experiments. These should involve attempts to photo
graph the shadow bands with both still and movie cameras. 
It would be very interesting if photometer observations 
were also obtained. It is important to record cloud con
ditions, wind speed and direction, and the times when 
fringes appear, as well as their direction and speed. It 
would be useful too if the widths of the bands were 
measured. An attempt should be made to obtain detailed 
information about the weather at the time of the eclipse

- 12-

By approximation:

Figure 2. Geometrical configuration for the production of 
shadow bands.

Now, using the numerical example that Stanford used, 
we assume a cloud at an altitude of 3000 m and that the wave
length is 5000 A. Therefore the first minimum occurs at dl 
= 3.9 cm and the second at d2 = 6.7 cm. Therefore, for this 
example the spacing would be about 3 cm between minima at 
one end of the pattern. The general equation for finding 
successive minima in terms of dl is:



from the nearest meteorological station. The importance 
of this information is to check if any high clouds, which 
might not be visible to the eye, were present, and if an 
atmospheric inversion existed at the time.

If you intend to observe next month’s eclipse, make 
a special effort to record any observations you make of 
shadow bands end let me know what you saw.

1 A.L. Stanford, Jr., American Journal of Physics, V 4, 
p. 731-733 (1973).

# # # # # # # # #

"TIME" Frank Roy

In January there are two meteor showers, one major 
and one minor. The Quadrantids (major) have their maximum 
on January 3 at 20:00 EST. They will be reported on at 
the January Observer's Group meeting. For interest, the 
Delta Cancrids occur January 13-21 (max on the 16th) and 
the Delta Leonids February 5-March 19 (max Feb. 26) It is 
interesting to note that more meteors occur at the end of 
the year than the beginning, and also more in the morning 
(6 am) when the earth is smashing into them.

At the Observer's Group meeting I did a survey to 
see how many would be interested in observing the Quad- 
rantid meteor shower. Of the 75 in attendance, 14 said 
yes and 6 said maybe.

Being meteor coordinator has basically two functions. 
One of them is meteors and the other is constellations. The 
second one hasn't received attention in the past few years 
by meteor coordinators. Meteor observing was once the 
backbone of the group and now seems to be completely 
ignored. Meteor observing gives the opportunity to new
comers of learning the constellations. It also gives the 
opportunity for long-time observers to share their know
ledge of the starry firmament with beginners. My basic 
aim is to encourage people to learn and appreciate the 
beauty of the stars without instruments, ie naked-eye 
astronomy. There is no need for a beginner to spend 
money for a telescope to observe the stars when the eyes 
can do so much. Very often the first telescope buyers 
know no more constellations than the guy next door.

# # # # # # # # #
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CONSTELLATIONS Frank Roy

It is well known that most constellations were seen 
and imagined in man’s mind many years ago. With a few 
exceptions, most represent gods and heroes of tales of 
monsters and birds.

In the months ahead I will try to describe the 
history and tales of the constellations. I will start 
off January with the home of all the stars we see, the 
great white band across the sky, the Milky Way.

The Ottawa Indians described the Milky Way as a 
shallow pond in which a turtle had passed near the bottom, 
disturbing the mud into a swirling muck, a very good 
description indeed.

# # # # # # # # #

Articles for the February issue of Astronotes are 
due by January 12.

- 14-



ASTRO NOTES

MS. ROSEMARY FREEMAN CAST
NATIONAL SECRETARY
THE ROYAL ASTRON. SOC. OF CAN.
124 MERTON STREET
TORONTO, ONTARIO M4S 2Z2


