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OBSERVER'S CROUP MEETING -  
DECEMBER 2, 1978

Mary Geekie and Renee Meyer
As the summary of the December meeting was not published in 

the January issue of Astronotes, we have prepared a brief note on the 
main topics discussed.

Ted Bean explained the various types of telescopes and the ratio 
of eye-power in relation to mirror size. He also introduced a most 
complete buying guide for telescopes.

Ken Tapping brought us funky (?) music from the heavens. 
Actually presented were tape recordings of radio beats emitted from 
various pulsars.

December 2nd was election night for the new co-ordinators of 
1978. The results are as follows:

Lunar and Planets: Brian Burke
Chairman: Peter MacKinnon
Vice-Chairman: Ken Tapping
Instrumentation: Robert Dick
Recorders: Mary Geekie and Renee Meyer
Deep Sky: Rolf Meier
Solar: Rick Wagner
Variables and Doubles: Marg McKee
Radio: Ken Tapping
Meteors: Rolf Meier
Hospitality: Ted Bean
Astronotes: Rolf Meier
Comets: Doug George

OBSERVER'S GROUP MEETING -  
JANUARY 6, 1978

Mary Geekie and Renee Meyer
Chairman Peter MacKinnon called the meeting to order at 8:37 

p.m., with 59 people present.
Due to the lack of submissions, Art Fraser has informed us that 

the Award Committee has extended the deadline for observation sum



maries for the Observer of the Year Award. (Please enclose $10 to in
crease your chance of winning.)

Rolf Meier outlined the deep sky program for 1978. Sketching his 
usual mal-deformed constellations, he suggested that we observe ce
lestial objects in set constellations for each month. Possibly, a certifi
cate will be issued each month to the observer sighting the most ce
lestial objects, and a big award at the end of the year. Note that the 
goal of this program is not to encourage members to go out and kick 
each other's teeth in (or any other form of brutality) just for the sake 
of winning the certificate. The objective is to explore strange new 
phenomena, to seek out new celestial objects and new nebulousities, 
and boldly look where no man has looked before, and mainly to have 
fun.

Instrumentation co-ordinator Rob Dick articulated the aim of the 
instrumentation program for '78. He plans to set up a miniature library 
providing information on the background, theory, and use of tele
scopes and related gadgetry.

Fred Lossing interjected an error in the clock drive oscillator plans 
laid out in the December, 1977 Journal.

A special talk was delivered by Ken Hewitt-White, former mem
ber of he Ottawa Centre and presently employed at the Vancouver 
planetarium. He brought with him odds and ends about his observa
tions and adventures from the past few years. He presented his talk 
with audio-visual aids. Unfortunately, technical and manual problems 
overwhelmed the slide crew. Among the matters presented were pre
vious encounters with bad luck (what an understatement) during his 
past exploits of photographing solar eclipses.

Rolf Meier expressed his grief and bewilderment concerning the 
disappearance of Jupiter's red spot. Don't worry, Rolf, it will return in 
a few months.

Randy Heaslip depicted weird curtains and squares of green, pink, 
and yellow light encountered on the night of the December star 
night. Also viewed were hazy light arches resembling a McDonald's 
sign. Advertising has certainly gone way out this time! He concluded 
that this was the work of the Aurora Borealis — charged particles of 
solar radiation acting upon the earth's upper atmosphere.

Doug George presented star trail slides of various constellations 
— some unidentifiable. He also informed us of the recent discovery of 
a comet of asteroid, between Saturn and Uranus, orbiting the sun.

Chairman Peter MacKinnon adjourned the session at 10:42 p.m.



CHAIRMAN'S REVIEW OF 1977
Art Fraser

The members of the Observer's Group were very active during 
1977, and this was reflected in the attendance figures for the meet
ings. The average attendance was 59 people per meeting and there 
were several meetings with overflow crowds of more than 75 people.

Most meetings this past year consisted of a main theme talk and 
the observational session which allowed us to view many excellent as- 
troslides and hear observational results of projects done by the mem
bers. Because of the importance of the moving of the Ottawa Centre's 
40-cm telescope, most meetings during the year contained a compre
hensive update on the moving activities. On the suggestion of some of 
the members, planet reviews and beginner talks were incorporated 
into each meeting for the last part of the year.

Of special interest to members of the Observer's Group was the 
moving of the Centre's 40-cm telescope from North Mountain Obser
vatory to the Indian River Observatory. Many members took an active 
part in the move and all Ottawa Centre members who supported the 
project with donations and with physical labour are to be congratu
lated on the successful comletion of the project.

Several members attended the RASC General Assembly in Toron
to during the July 1st weekend and presented two scientific talks at 
paper sessions. Robert Dick and doug Welch presented a paper entitl
ed "Photoelectric Photometry for Amateurs", and Rolf Meier's paper 
was entitled "Solid State Photometer".

Ten observers made the annual journey to the Stellafane conven
tion near Springfield, Vermont. Pierre Lemay entered a 15-cm RFT in 
the telescope competition, and Robert Dick and Doug Welch won 
third prize for the spectroscope they built.

Doug Welch also raised enough money at Observer's Group 
meetings for the purchase of an Atlas Stellarum, which now resides at 
the Indian River Observatory.

Observer's Group members provided astronomical displays and 
telescopes for community learning fairs both in Ottawa and Almonte. 
The purpose of the displays — to let people know that there is an 
active astronomical group in the Ottawa area.

I know of at least 5 new pieces of astronomical equipment that 
have been built during 1977. Rolf Meier built a solid-state Photometer 
which featured a semi-conductor detector and a mechanical optical



chopper. Rob Dick and Doug Welch combined again to build a pho
tometer with a photomultiplier and IC amplifier. They also built a 
spectroscope of Ebert design. Fred Lossing built a spectroscope and 
Frank Roy assembled a digital clock for timing astronomical events. 
Also, the Radio Telescope Group is well on the way to building the 
largest amateur radio interferometer in the world.

Two successful star parties were held last year. One, in May, was
at North Mountain Observatory, and the other, in December, at the
new Indian River complex. At the December party, 18 enthusiastic 
observers braved -20°C for fantastic views of Jupiter, M 31, M 32, M 
35, and the Pleiades. Members also had a very interesting tour of the 
Ottawa River Solar Observatory conducted by Dr. Vic Gaizauskas.

Major Astronomical events successfully observed during the year 
are listed below in approximate chronological order.

In April, Doug Welch, Robert Dick and Barry Matthews made 
photoelectric measurements of a partial lunar eclipse. The resulting 
light curves were published in the May, 1977, issue of Astronotes.

In May, Doug Welch observed 3 of the moons of Uranus using
the Centre's 40-cm telescope, and Rick Wagner observed and photo
graphed 13th-magnitude comet Grigg-Skjellerup. Also during May, va
riable star observers reported that R Corona Borealis had decreased in 
brightness from 6th to 12th magnitude.

In June, Brian Stokoe won the Messier Race. He had observed 
and drawn all 103 objects by the deadline of the competition.

In July, Cathy Hall, Rolf Meier and Doug Welch observed periodic 
comet Encke very low in the north-east sky just before dawn.

In August, the meteor group under the guidance of Robert 
McCallum made 1,243 sightings of 744 Perseid Meteors.

In September, several observers followed the 8th magnitude co
met Kohler as it moved across the sky. In fact, the comet was the first 
astronomical object viewed with the 40-cm telescope at the new site.
As you can see, members have been very busy this past year in spite 
of the clouds. All this activity has added interest and variety to the 
meetings.
Finally, I would like to thank our librarian Stan Mott for the great job 
he does year after year, and Ken Perrins, for all the coffee, coke and 
cookies he has served up over the past year.



THE AMATEUR RADIO ASTRONOMY SECTION Ken Tapping
The increasing involvement of the Observer1s Group 

in the field of radio astronomy has made it advisable to 
appoint a co-ordinator for the group. It is therefore 
necessary to formulate some sort of plan of campaign for 
activities in this area. Up till now, the principal 
activity has been the design and construction of the IRO 
radio interferometer. Progress has been very rapid and 
the instrument will be available for use by members of the 
Observer's Group, hopefully before the end of the coming 
summer. As an aid to prospective users it is proposed to 
hold a number of special meetings and demonstrations on the 
use of the interferometer and on the analysis of observed 
data. These will be accompanied by the preparation of a 
"user's manual" and relevant articles in Astronotes and 
discussions at the monthly meetings of the Observer's 
Group.

Although the interferometer project is very much a 
group activity, radio astronomy by the "solo" amateur is a 
viable proposition. There are aspects of radio astronomy 
which may be carried out using very modest equipment, 
costing only a few dollars, or by using a standard 
short-wave receiver. For the slightly more ambitious, a 
slightly-modified fm receiver is useful for many types of 
investigation, including the counting of meteors. It is 
planned that suitable projects for amateurs be discussed at 
meetings and in Astronotes.

Many amateurs never get started because they can't get 
enough information on how to go about it. It is hoped that 
talks and articles in Astronotes will help in this area.
A list of useful references is included at the end of this 
article. If anyone has any questions that the references 
do not answer, or if they have trouble getting hold of 
them, then the author will be pleased to help, either at 
meetings or by phone; the number is 749-1398.

A more detailed discussion of amateur radio astronomy 
is being published in the National Newsletter.
Textbooks
Radio Astronomy by J.D. Kraus (McGraw-Hill)

This is the standard textbook on radio astronomy. It 
contains all the information that the amateur will 
ever need. Mathematics is used heavily in this book 
and makes it inappropriate for the non-mathematical 
enthusiast.



Radio Astronomy by Steinberg and Leqeux (McGraw-Hill)
A non-mathematical, somewhat diluted version of Kraus, 
Recommended,

Solar Radio Astronomy by K. Kundu (John Wiley)
This is the book for the solar radio astronomer,

VHF Amateur Radio Handbook, published annually by the
American Radio League and the Radio Society of Great 
Britain. This book contains information on circuits 
of amplifiers, power supplies, etc., and on antenna 
design and setting up.

Papers on Amateur Radio Astronomy
The Development of a Total Power Radiometer by E. Doylerush: 

J. Brit. Astr. Ass. 1969, 72, A 
A Basic Radio Telescope by J.R. Smith: J. Brit. Astr. Ass. 

197A, 84, 5
This paper gives a detailed discussion of the design 
and use of a small general-purpose radiometer. Complete 
with full circuit information.

Amateur Radio Telescopes - Their Design and Adjustment.
Part I - Design by J.R. Smith: J. Brit. Astr. Ass. 1970, 
80, 5

Amateur Radio Telescopes - Their Design and Adjustment.
Part II - Adjustment by J.R. Smith: J. Brit. Astr. Ass. 
1970, 80, 6

Reduction of Radio Telescope Recordings by J.R. Smith:
J. Brit. Astr. Ass. 1969, 72, 5

SHORT-WAVE LISTENING - ASTRONOMICAL EVENTS
Larry Schweizer provides us with the following 

short-wave frequencies which may carry news of astronomical 
events:
Argus Astronet, WB6 RYT 3885 kHz 03:00 - 06:00 UTC
Special astronomical 14.255 MHz 01:00 - 03:00 UTC
events 21.285 MHz

These stations originate from Mt. Wilson, in 
California, so operate your equipment accordingly.
The first station operates daily, and the other two 
frequencies are activated in case of special events.

# # # # # # # # #



AMATEUR SOLAR RADIO ASTRONOMY Ken Tapping

The sun is a rewarding object of study for the 
amateur radio astronomer. Solar radio emissions are very 
complex in character and vary strongly with both time and 
operating wavelength. This variety generates a wide range 
of possible amateur projects, ranging from the detection of 
the intense radio emissions accompanying flare activity, to 
the measurement of the overall increase in the radio signal 
level due to the generation of radio emissions in active 
regions. The availability of high-performance electronic 
components these days makes it possible to accurately 
measure the radiation level right down to the level of the 
basic "quiet sun". This discussion is mainly concerning 
the types of observations which may be made using 
simple equipment such as a short-wave receiver or a 
modified fm receiver. (For details of the modifications, 
please ask me, or phone me at 749-1398.)

The emissions which can be received by means of the 
equipment described above are those which accompany flares 
and other instabilities in active solar regions. These 
signals are sufficiently strong to be monitored aurally, but 
it is more rewarding if the fluctuations in the signal 
level are recorded and plotted on a graph or chart. This 
may be done by means of a signal level meter which is read 
and recorded by hand, or by a chart recorder.

A short-wave communications receiver makes a very 
effective radio telescope which is useful for solar studies. 
A long wire antenna is adequate, but a dipole tuned to the 
wavelength of operation is better. A possible observing 
procedure would be to keep an eye (optically) on the sun, 
and when a large spot or group of spots is visible on the 
disc close to the central meridian, tune the receiver to 
a frequency higher than about 20 MHz where there are no 
man-made transmissions, and monitor the noise output of the 
receiver as described above.

The types of emission which may be received are the 
large noise bursts which accompany flares, and the 
so-called Noise Storm, a phenomenon which is still largely 
not understood. The bursts which accompany flares are of 
various types, ranging from short, intense bursts having 
durations of seconds, to complex events having durations 
of minutes, or radiation exhibiting little variation with 
time but maintaining the same high level for hours. The 
Noise Storm consists of a long string of short (seconds) 
bursts superimposed upon a raggedly-varying background



Observations of a Developing Noise Storm (R. Ham) 4-3-72

Meter-Wavelength Radio Emissions Associated With a 
Solar Flare (R. Ham) 5-3-72



level. They can last for hours or days.
There are many theories describing mechanisms by 

which the radio emissions are produced and there is not 
enough room here for all of them. It is, however, useful 
to describe some of the more likely (?) ones.

The energy outputs which accompany flare activity 
probably come from the annihilation of large quantities of 
magnetic flux which occurs as complex, distored magnetic 
structures simplify and settle into new, lower energy 
arrangements.

At the moment of the flare, large local heating 
transients are generated and there is a sudden release of 
a largenumber of high-energy electrons or protons, which 
move outward through the corona at speeds up to half the 
speed of light. These generate oscillations in the plasma 
making up the coronal material and give rise to short, 
intense radio bursts. Some of these particles interact 
with local magnetic fields and generate radio waves by the 
synchrotron process. Following the collapse of the 
flare, a cloud of plasma is ejected outwards through the 
corona at a few hundred kilometres per second. Since 
this velocity is considerably in excess of the speed of 
sound in the corona, this plasma cloud is preceded by a 
system of shock waves which excite the coronal plasma 
into oscillation and gives rise to the minutes-long, 
raggedly-varying bursts. When the plasma cloud has moved 
clear of the region, a residue of high-energy prticles is 
left trapped in the magnetic fields overlying the active 
region. These interact with the fields and generate a 
smooth, high-level emission which may last for days.

The Noise Storm is a phenomenon which is associated 
with active regions but not necessarily with flare 
activity. There are no firmly-established theories for 
the generation process but a possible explanation might be 
that a number of fairly high-energy (0.1c) electrons are 
trapped in the magnetic field over a sunspot and are 
involved in the production of radio waves, and that these 
waves are modulated by whistlers (a type of wave which is 
possible in a plasma in a magnetic field) which are genera- 
ted by disturbances of the magnetic field structures in 
the chromosphere, close to the spot. However, Noise 
Storms are much easier to observe than to explain.

The accompanying figures show recordings of the types 
of activity discussed in this article , as observed by 
means of a simple radio telescope similar to those 
described above. Everything you want to know is in 
"Solar Radio Astronomy" by M. Kundu (John Wiley).



CRACKLING AURORA?
Rolf Meier

Do the Northern Lights produce sound? Well, maybe 100 km up, 
but surely the sound is too faint to reach the ground. However, some 
people report hearing crackling sounds accompanying an auroral dis
play. Perhaps they have.

A possible explanation is not that the aurora itself is heard, but 
rather that one hears the radio energy (static) associated with an auro
ra.

In order to hear high-frequency radio waves, they must be demo
dulated. While this normally requires a radio receiver, a very simple 
demodulation is possible with only a diode. This is how a crystal radio 
operates. A diode (rectifier) effect occurs at almost any bi-metallic 
junction, or semiconductor junction, or almost anywhere at the junc
tion of dis-similar conductors. Reports of people picking up radio with 
their teeth are true; their fillings and teeth form a diode.

What has this to do with aurora? Since auroral radio static is 
probably weak, a very big antenna is required. Such an antenna could 
be a long wire fence, or a large galvanized steel roof. Signals could be 
several millivolts on such an antenna. The bi-metallic junction? It 
could be the nails or screws holding the fence of roof, especially if 
there is rust and moisture at the junction.

The demodulated radio waves could be converted to actual me
chanical motions of the nails of fence, and hence produce sound. A 
strong correlation between the visual behaviour of the aurora and ra
dio energy is likely, thereby enhancing the effect of crackling sounds 
caused by the aurora.

The radio static which is related to auroral displays may not have 
its source in the aurora, but may be due to lightning or even man- 
made static, hundreds or thousands of miles away. The aurora acts 
simply as a more efficient reflector of radio energy. Thus a crackling 
aurora may be caused by a very complex set of circumstances! The na
ture of the aurora itself is not completely understood.

It is also possible that meteors produce sounds, since they are also 
just ionization effects in the ionosphere.

While this explanation is filled with a lot of "could be's", it seems 
reasonable when all others are lacking. Conditions would have to be 
very favourable, I suspect, such as a remote location (no city noises) a



proximity to the strongest aurora, and the all-important diode and 
antenna. If there are confirmed reports from people not near fences 
or roofs or snowmobiles, or with no cavities, then another theory is in 
order.

* * * * *

DIGITAL CLOCK
Frank Roy

Have you ever used your digital LED watch for timing astronomi
cal events? Well, if you have, it probably stopped working at the end 
of the night. If you had an LCD watch, you probably got tired of pres
sing the button to light the display. Your last resort will probably be 
an LCD radio-active watch (to light the display, of course!). But what if 
you wanted to have a common time source for a group of people. 
CHU is likely to come to mind. But if you require continuous time, 
start counting CHU pulses. To overcome all these problems I decided 
to undertake a project which I have now completed. My main objec
tives were to obtain portability, accuracy, and other features compar
able to a digital watch, plus a large readout.

By modifying a Radio Shack digital alarm clock project kit, I was 
able to obtain all the required specifications. The unit consists of 5 cir
cuits which are the ac supply, dc supply, crystal oscillator, clock, and 
display. The supplies are of my own design, the crystal oscillator was 
obtained from Radio Hut in Dallas, Texas, and the clock plus display 
are Radio Shack PC boards.





The final specifications are as follows: 
power supplies: ac 117 Vac 60 Hz input 

fused at Va amp 
Secondary transformer 12.6 Vac 
regulated 12 V dc, 11.5 V typical 

dc supply: NiCd (1.25 V "C") x 9
charging time 6 hours full charge 
10.5 V on output, fused at 1 amp

The clock will keep counting for approximately 30 hours from 
batteries with the display on, and more than 300 hours with the dis
play off. Charging is controlled with a diode in series with the cells 
and a bypass switch.

crystal oscillator: The crystal is a colour burst crystal for TV ( f = 3.57945 
MHz) divided down to 60 Hz by a 17-stage CM OS  
divider. Voltage range is 5-15 Vdc. Accuracy is better 
than line.

clock and display: Radio Shack #277-109 and #277-108
By scrounging I was able to reduce the cost of the clock circuit 

by 50%. The displays and cells together make up 40% of the cost.

# # # # #

ASTRONOMY WORKSHOP Peter MacKinnon

Dust clouds, supergiant stars, variables, and 
gravitational collapse are a few of the topics to be 
discussed at this month’s Astronomy Workshop. The theme 
for this first Observer's Group-sponsored meeting will 
be "stellar evolution". The session will be comprised 
of several talks all oriented to teaching elementary 
concepts of stellar astronomy. The purpose of this 
meeting will be to provide some astrophysics background 
to any member who wishes to attend. New and young members 
are particularly encouraged to come. The workshop will 
take place on Saturday, Feruary 18, at 13:00 hours in 
room 1120b at NRC, 100 Sussex Drive. Hope to see you 
there.



THE 1978 DEEP SKY PROGRAM
Rolf Meier

This year we will be departing from the list of Messier objects to 
some extent, in order that observers obtain a more diversified know
ledge of the sky. Each month a major constellation will be featured, 
and the objects eligible for the "race" will be those which are marked 
in the Skalnate Pleso Atlas of the Heavens. At the end of the month, 
please send or give (at meetings) me your observations, so that your 
name will appear in Astronotes. Monthly winners may receive special 
certificates, while the year-end winner will receive a suitable prize 
(such as an eyepiece or atlas).

The constellation for January was Orion, with about 25 objects 
marked in Skalnate. Of course, I would be very surprised if someone 
were to observe all these objects, since some of them are a challenge 
to see.

The constellation for February is Gemini, with about a dozen 
objects. Of course, Orion observations are acceptable for the rest of 
the year for the big prize, as will be the other constellations in this 
program. So don't stop looking in that constellation just because it 
isn't its month.

A sample type of observation is illustrated below. Note that a de
scription or detailed drawing is not necessary, just a crude sketch 
showing the location of the object among the stars.

Sample observation

M  S 3  

8” 
170X



Comet Kohler, 1977 m photo by Rolf Meier

The exposure above was made from 18:46 to 18:56 (EST) 
on October 31, 1977 using Tri-x film at the prime focus 
of the Centre's 40-cm telescope at Indian River Observatory,

#  # # # # # # # #  

PLANETS Rolf Meier

as reported at the January 6 Observer's Group meeting, 
Jupiter's red spot is very diminished this year. I did 
observe a central-meridian transit of the red spot on 
January 18, 1978 at about 23:35 EST. Using the rotation 
period of Jupiter, one could determine subsequent transits 
for the next few weeks.

The photograph opposite was taken on December 31, 1977, 
at 23:30 EST using the 40-cm telescope. Exposure time was 
2 seconds on High Contrast Copy film at f/60, eyepiece 
projection.

Mars came to opposition on January 21, with some 
surface features being visible.



R. Brooks
"Nova Notes", Vol. 9, # 1 
Halifax, N.S.

PLANETARY MAGNITUDES FOR 1978

Jupiter photo by Rolf Meier



METEORS
Frank Roy

Whoever has seen a shooting star on a clear, moonless autumn 
night remembers the great beauty of the streak of light against the 
background stars.

Meteor observing is probably the most exciting way to learn the 
constellations. November, December and January are the darkest 
months of the year, but who wants to freeze? Summer, being so 
warm, probably attracts the most observers. But personally, fall and 
spring are my favourites, being not too cold and not too warm.

Under ideal conditions, one observer can expect 5 to 10 meteors 
an hour, not counting the shower meteors. But from the city, one or 
two an hour is more like it, and looking back in my log I now this to 
be a fact. On shower nights, expect 5 to 15 an hour in the city.

Have you ever been to Quiet Site, the Ottawa Centre's favourite 
meteor observing post? If you haven't, make this summer a first. The 
famous Perseid shower has its maximum on August 12th, and the 
moon sets at midnight, so we should have some 3 to 4 hours of good 
moonless skies. It would be a good idea to try August 11 in case 12 
might be clouded out.

Until then, good meteor hunting?

* * * * *
THINGS FOR SALE

60-mm refractor: It is f/14, comes with a wooden tripod 
and accessories; $50. Call Dave Fedosiewich, 731-7583.
mounting for 25-cm reflector: It is made by Cave Astrola,
has 25-mm shafts, comes with Meade 33R drive corrector,
12Vac or 117Vac; this cost $400 in 1977 and is now being 
offered for about $300; call Marg McKee, 692-3685.

60-mm refractor: This one is achromatic, f.l. 1000 mm,
comes with 1.5-m metal tripod; $50. Frank Roy, 568-6489.

# # # # # # # # #

Plan to attend the RASC General Assembly, to be held 
in Edmonton this year, May 19 to 21. There will be a 
display competition. More information at coming meetings.



DOUBLES ANYONE II
Barry Matthews

Well, here I am back again, talking about those double stars. 
Those who read Astronotes last month will note that I have used the 
same title and suffixed it with two I's. It is not that I stutter when I 
write, but I am only using the Roman Numeral for "2". To those keen 
observers (Ottawa has a number) it could be mistaken for a double. 
After all, isn't that what this article is all about — doubles?

Seriously, folks, the constellation I would like to bring to your 
attention this month is Cancer. For those lucky few that have setting 
circles, Cancer is centered at about 8h, 20°N, neatly tucked between 
Gemini and Leo.

Here is some data taken from George Kepple's Astro Cards — 
set III:

Star Position Magnitudes Separation Position Angle
080197 5.7, 6.0 1.1" 15°

5.1, 6.0 5.9 89
24 2324 7.1, 7.6 5.8 47

2327 6.3, 6.3 5.0 216
EL 245 3306 6.0, 7.1 10.4 23

4228 6.6, 4.2 30.7 307
57 5130 6.3, 6.5 1.5 319
66 5832 6.0, 8.1 4.6 136

EL 311 090423 7.2, 6.7 4.7 199
all 3 stars are yellow
closing to 0.3" in 1990

 very much like Alberio (orange and blue)
57 close pair of yellow stars

With this second article about double stars you will see I am
trying to open a new field of observing for the Ottawa Centre. To 
date I have only heard from one observer who has the courage to 
try something new — Randy Heaslip. Randy has started looking for
double stars in Orion and last month's feature, Taurus.



TO Ms. Rosemary Freeman, RASC
National Secretary,
The Royal Astronomical Soc. of Can 
124 Merton St.,
TORONTO, Ont. M4S  2Z2


