CANBERRA ASTRONOMICAL SOCIETY

8th National Australian
Convention of Amateur
Astronomers

Technical Papers



P
B,
E,
D.
W.
R.
Se
N.
R.
B.
R,
B,
B.

L.

PAPERS presented at the

gt NATIONAL AUSTRALIAN CONVENTION of AMATEUR ASTRONOMERS

Paper No.

Convention Program 0
NORMAN The Design and Construction of a simple Radic Telescope 1
SOULSBY Crater Timing Methods 2
LUMLEY The Dialyte Telescope 3
HERALD Star Catalogues : a Discussion 4
BRADFIELD Comet Hunting Procedures 5
PRICHE Preparing & Observing the 1976 Total Solar Eclipse 6
RUSSELL Hicro~Computers and Amateur Astronomy 7
LOVEDAY Some Unusual Telescope Designs 8
LANIGAN=-O*KEEFFE The 1976 October Sporadic lMeteor Shower 9
ADCOCK Automatic Control of an Amateur's TelesSCOPE eeceow 10
CLARK The Physics of Diffraction Gratings 11
TREGASKIS Recent Observations of Variable Stars 12
SULINER Parramatta Observatory 13
LAFFERTY Computer Astronomy 14

HOST SOCIETY : Canberra Astronomical Society

VENUE

L1

Embassy Motel, Deakin, A.,C.,T., , Raster 1978.

Published by the Canberra Astronomical Society, Feb 1978.

Copyright 1978 by Canberra Astronomical Society. All Rights Reserved.



8th NATIONAL AUSTRALIAN CONVENTION OF AMATEUR ASTRONOMZRS PROGRAM
hosted by the CANBERRA ASTRONOMICAL SOCIETY
venue the Embassy Hotel, Deakin, A,C.T.

Friday, 24 March 5:00 pm  Reception and Registration
8:30 pm  Instructions to Session Chair and Authors
30 pn  DELEGATES MEETING Chair: Ed Simmonds
Secretary: Mark Taylor
:00 pm  Observation of TOTAL LUNAR ECLIPSE
15 am  End of Observing session,
Coordinators: David Herald
Byron Soulsby
Saturday, 25 March 9:00 am  Reception, continued
9:30 am  OFFICIAL OPENING by: Dr Donald Mathewson
Acting Director, Mount Stromlo
Technical Papers, Sessions 1 and 2,
Buffet Luncheon
Official Convention Photographs
Technical Papers, Sessions 3 and 4,
Close of sessions, evening FREE,

Technical Papers, Sessions 5 and 6,
Luncheon

Workshop Sessions 1, 2 and 3,

End of workshop sessions,

Official BANQUET and Presentations.

Tours: Mount Stromlo Guide: Ed Simmonds
Orroral Valley Guide: John Luck,
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Monday, 27 March 1

Technical Papers Session Details:

SATURDAY: Session 1 Chair: Kevin Cooper 10:00 am Paper 1: Peter Norman
ASNSW 10:30 am Paper 2: Byron Soulsby
Morning Tea
Session 2 Chair: Howard Edelman 11:30 am Paper 3: Ed Lumley
ASSA 12:00 Paper L: David Herald
Buffet Luncheon
Session 3 Chair: lee Lafferty 2:00 pm Paper 5: Bill Bradfield
AAQ 2:30 pm Paper 6: Robert Price
Afternoon Tea
Session 4 Chair: Martin George 3:30 pm Paper 7: Steve Russell
AST 4:00 pm Paper 8: Nick Loveday
L:30 pm Paper 9: Robert Lanigan-
. ) ) Q‘Keeffa
SUNDAY Session 5 Chair: Bruce Tregaskis 9:30 am Paper 10: Barry Adcock
ASV 10:00 am Paper 11: Rod Clarke
Morning Tea
Session 6 Chair: Mrs Leonore Hardy 11:00 am Paper 12: Bruce Tregaskis
CAS 11:30 am Paper 13: Bruce Sumner
12:00 Paper 14: Lee Lafferty
Luncheon

Workshop Sessions,Lunar Observations 2:00 pm David Herald, Byron Soulsby
Amateur Telescope 3:00 pm Afternoon Tea
Making 3:30 pm Joe Grida, Nick Loveday
Variable Star
Observing L:00 pm Bruce Tregaskis

End of Technical Sessions and Workshop Sessions for 8th NACAA,
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OF A STIMPLE RADIO TELESCOPE

e

Astronomical Society of Frankston

Astronomical Society of Victoria

ABSTRACT

The author describes the development of his interest in
radio astronomy, leading to a practical description of the const-

ruction of a simple radio telescope utilizing a TV receiver,



RADIO TLELESCOPE 1-2 NORMAN

IIITRODUCTION

As I have always been interested in the results obtained by
radio astronomers I decided that I would have a better appreciation
of these results if I understood the essential features of a radio
telescope, Accordingly I read a number of books concerning the history
of radio astronomy including the evolution of basic radio telescope
design and function., I also made contact, vhere possible, with
amateurs who had constructed their own telescopes. As a result T
designed and then constructed the radio telescope described below,
Some of my main considerations were the need for simplicity, cheap-
ness and ease of construction bearing in mind the possible use of
such a design by other amateurs and teachers of introductory physics
and astronomy,

DESIGN

Design Ideas

One of my first contacts was Graeme Ambrose who was a
member of a group assembling the Campbelltown High School radio
telescope., I first read of his work in the report of the sixth
NACAA held in Adelaide in 1974, On visiting Adelaide in 1975 I
met Graome who showed me the designs and the, as then, incomplete
telescope. He also referred me to two series of excellent articles
in the magazines Electronics Today (1) and Practical Electronics (2)
Upon reading these articles I found referencesto books written by
Hyde (3), Heywood (4) and Messel (5). I promptly bought and read
these books. I also read the two books written by Lovell (6), (7)
concerning the use and construction of the Jodrell Bank radio
telescopes, Other books I read at this time were by Hey (8),Verschuur
(9), and Smith (10).

As I was going to England on long service leave in 1976,
I wrote to Hyde in the hope of visiting him but my letter went astray
and I was unable to locate him, However, I was able to visit Jodrell
Bank and there I saw the excellent facilities including the enormous
75 metre paraboloid, a planetarium, a radio astronomy museum and a
7.5 metre paraboloid radio telescope available for operation by the
public,

On returning home I proceeded to design a very simple layout
being guided by my colleague John Ashneault who has had many years
experience in various branches of electronics., lle suggested that
the simplist arrangement would be to adapt an old black and white TV
set matched to a suitable antenna becauge this combination provides
the basic requirements of a radio telescope at least expense, It
was only after commencing construction that I learmed of Lichtmann's
excellent book (11) concerning the construction of simple radio
telescopes and I accordingly modified my own ideas,

Design Ieatures

The essential components of a radio telescope atre indicated
in Pigure 1. They consist of a pre-amplifier, a receiver, an amplifier
and a recorder,

in considering the details of such a design it is first of
all important to know the range of frequencies to be studied. How
this range extends from about 3000 IHz to 5 Mz as indicated in
Table 1.

Table 2 shows the frequencies received by some of the radio
telescopes operating in Australia.



RADIO TELESCOPE 1=3 ITORTIAIT

TADLE 1

Source Frequency (MHz)

Sun 5 (active) -~ 2000 (quiet)

Jupiter 5 (strong) - 2000 (thermal)

Milky Vay 18 - 60

Hydrogen Line 1420 (21 cm)

Cygnus A 205 ~ 600

Cassiopiae A 205 - 600

Crab Nebula 18 - 60

Pulsars 50 = 2000
TABLE 2

Radio Telescope Frequency (1iz)

Penrith 70 - 130

Dapto 5 - 200 = 2000

Pott's Hill 1500

Parkes 150 - 3000

Culgoora 4g, 80, 160

Fleurs 85, 1415

lolonglo 111, 408

How it so happens that the black and white vision carrier frequencies
of Australian television channels extend from 40 MHz to 220 lilz as
indicated in Table 3,

TABLE 3

Channel Visiom Carrier Frequency. (Iz)  Frequency limits
0 46,25 L - 52
1 5725 56 = 63
2 64,25 63 - 70
3 86.25 85 - 92
4 95.25 o4 -~ 101
5 102,25 101 - 108
54 138.25 137 - 14k
6 175425 174 - 181
7 182.25 181 - 188
8 189.25 188 - 195
9 196,25 195 - 202

10 209,25 208 - 215

11 216.25 215 ~ 222




















































































































































































































































































































































































































































































