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[Mawarra Amateur Radio Society Ine.

The monthly newsletter of the Mawarra Amateur Rodlo Society Inc.
Reglistered by Australia Post publication number :- NBH - 1491,

Meetings are he!d on the second Tusday each month (except January) 2 7.30 pmin the
i Stale Emergengy Services butlding in Montague 5S¢, Nth Wollongong.

Visitors are. most welcome.
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Greetings' Here we are for
another action-packed month. I say
action packed, because I haven’t
had to write any £ill articles for
a couple of months now.
It is

nlso =an action packed

month, becsuse there is a lot going =~

on in the society at the moment.
Perhaps you hadn’t noticed,

the committee and vyou
aware of them. Hake vyour
known about th:ngs

about. ) "

One the one hand, we are trying
to. improve the Society, whatever .
that wmeans,. to make it more -
worthwhile, | and  attract  other
people. This happens in two forms:

attract outsiders to the hobby, and

attract existing

and new amsteurs
to the Society. '

Also,

personally and in the hobby.

Plus getting the
together and the
meintenance. Busy,

ususal
aren’t we?
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but -
some issues are being dealt with by
should be
feelings
that you care

thare are things happening :
within the hobby that require a bit:
of involvement. The new procedures
for conduct of exams will affect us:

Club Station:
repeater .

SEPTENMBER 1881

CALENDAR
SEPTEMBER: For this month, we have
Roger Harrison, who will speak on
the subject of Antennas (and rot

digress too much). This is someone
worth hearing. |

OCTORER: Rob VEZHT has been working .
on 'a video on the.Club’'s repeaters.
“Avound the Sites” will be shown at
this month’s meeting. Also this
will be our Jamboree On The Air

‘night. ¥o doubt we might wander off

to general stories {tall tales?) as

well. Bring  vour memcries,
pictures, tales, ote.
Also . in Octqbetj the ‘Propagater

will be going to "all Amateurs in
the Illawarra (that-Ray e¢an find in

the csall book). Send: your articles
in now!

HOVEHBER: Yeé{ you guessed it,
another = Auction. Clesarn out your
garage | so  you have  rooe to
stack 'all your purchases 411
proceeds to the VKZRAN back- hoe
fund. (If . it still exists...see
inside) . .
DECEMBER: Christmas  party  and
social night. Radio widows welcome
to: come along and neet other

like-minded people.
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Ninutes of IARS General Meeting,
13th  August 1891, at SES. . H4,
Hontagye Street, North Hollongong
Start 19.45

apologies: VK2 Ku-t, “TPH, XTE, YKQ,
ZDH. ’

Visitors: Raynond Goodwin Hervyn
Collett VE2UCM

Correspondence in: ... |
1. BARG News - Ballarat ARG .
2. Canberra -~ Amateur Packet. _Radie
Group ~ Technical Symposium 31/8/81

3. WICEN - 1nfornation from State
Co-ordinator ’ :

4. Aust Post ~ New price schedule
5. Wollongong City Council -~  Info
Directory .

§. APC ‘Newsletter - Moorsbbin! &
Dist ARG : :

7. "What's new in Radio :Comms"
June/July 1981 :
Correspondence out:

1. Bulli Pass Trust - re levy on
Sublime Point site

2. Amateur Radio Aetion - Club 1nfu
3. WIA HSW Div - Club info

Coming Attractions: We | are
endeavouring to obtain a well known

anateunr &s  guest speaker for
September meeting. Other topies
being considered for -, future
meetings (if we can secure the
services of  appropriate . guest
speakers) include: Latest
technology in : commun1eations
equipment. Amateuis in Antareticsa.

Spread spectrurm and frequency agile
systerms, .

Also being considered are =

discussion night on topics of
concern- and interest to amateurs,
and Jjoint activities with other

anateur radie groups.

Our well renowned aucticn has not

beenr forgotten and will be held at

the November meeting.

REPORTS:

1. Club Statioen: Seme
adjustrents dre reguired for the
antenne ' supperts  &and bearings,
especially in view of the héavy
winds experiended this wmonth, A&
working bee was held 17/8 to make

final
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these necessary wods., It is hoped
that the station will be funetional
shortiy.

2. Club property: Steve, VEK2TSB,
to obtain a price on a solid core
door for radio room.

3. Repeaters: A1l iepeaters
operating satisfactorily except
for squelch problem with VEZRAH.

4. F:nnnce Treasure:s report was
received.

S, QSL Cards: Cards are being
held for VK2 JJJ, ANO, CaAG, IU,
PJS, PG, DGJ, CRH. Pilease collect
from Ray VE2ZXCC as E00N as
possible, please.

WIA topics:

Some concern has been expressed
re the devolvment of examinations
by DOTC with the WIA to gain
complete eontrol of examination
naterial. Major céncerns centre on
the potential cost and availability
of exams to future applicants under
any . revised  arrangements. Our
concerns will be presented . to the
WIA so that their views can be hade
known to onr members,

Conference of Clubs:

Brian, VEK2KLH, advised that 8
resolution &t the Conference had
been omitted from the report in
the Propagstor. The resolution
concerned the production af a

current anateur ‘licence when
purchasing any gear capable of
transmitting.

A vote of members agreed to the
resgliition by the majority but
considered it doubtful if it could
be implemented, given the current
apathy among nany recognised
dealers. ’

Club History Project: _

Lyle, VK2ALU, advised that Brian,
VEK24%3, has provided copies of
early FPropagators and ‘that the
first article has been completed.

==~ Hore cover Page ---
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Leather Tongue Award:

John, VEK2XGJ, advised the meeting .

that the award should g0 to Bill,.
VE2DYU, as he had not been heard
on the c¢lub’s repeaters for aquite’
sone * time. ' Carried unanimously -
espeecially bv those who are equallY
dguilty. : :

JOTA

This yvear 19/20 Oct. Graham VE2GID
is trying to secure a site at:
Campus East for this activity.

Hembers in hospital: - _
Morry VE2EMV is in ¥ollongong
Hogpital, Ward 18. Get Well Soon’
Morry. : .

Heeting closed 22.00

The IARS welcomes VK2KSP, Stiven
Bordin as a new member to the
Society. Stiven has been active on
both HF and VHF, and joined last
pnonth. Another VK20B graduate!

BOTC_QUESTION

Last month, Keith VE20B asked
about voltage gain and decibels:
voltage gain of 160 equals hoy nany

dB?

A

The . answer was (D) 40 (8.

Remember that for voltage

and

current, the dB = 20 * log (value},
and vyou get 40dB. Anyone who got
20dB was thinking of the rule

power.,

This month, Keith

configuration must be:
(A) Terminated in a perfectly

balanced output transformer.

(B> A matched pair of HPN
transistors.

(C) A matched pair of PHP
tranpiastorn,

for

n asks:
Transistors in 3 complementary
syometry anplifier . circuit

(D) A matched pair consisting of
one PNP and one NPN transistor.
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Thmknng about PC's??

We sell quality IBM COMPATIBLES with Superior specifications to the
o original AND at much LOWER PRICES

m»dx..: i

XT, AT and 386 companble Computers

A[I are TURBO machines and have 12 months warranty.

g .
Avaiiable: We-have been i
e industry since-1979.

Jansc@ﬁ’n@@m[@uﬁ@ﬁ' S@m@gs
g Ph (042) 61-5451

Shop 1/27 Princess Hwy
Dapto. 2530
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Minutes of JARS Committee Meeting -

20 August 1991 at SES HQ, Hontague
Street, North Wolleongong. Start
19.30

Present: VK2 RLH (Chair), DSH. GID,

GPJ, EKCvV, EWG, HMT, 0B, TKE, TSB,
URB, XCC, XSV. ‘
Apologies: VEZEHE,

The pinvtes of the 1last Cobmittee
Meeting of 16/7/81 were read and
received. Hoved VRZ GID, GPJ.

Correspondence in:

Smoke signals - Central Coast ARG
Hewsletter.

Subscriptions from VK2 EXN, AHN.
Bob Maughan, VEK2CRH, reguest for
info re Cludb.

Goodhand Technologies - info
re PC MHorse Code software
Course” ~ for IBM & Amiga.
infe call (09) 279 5338,

sheet
"Horse
Further

from
wes
Welcome

New 'Henbers:
Stiven Borxden,
corisidered and
sboard, Stiven,

Applicsation
VEZESP,
sccepted.

Review and update of the
Hemorandum and Rules . held over
until next meeting, to allow all
Committee to peruse documents.

Society’'s

Treasurers
Ken, VE2TEE.

report: received from

Technical/Training report
Reith, VE20B: Exans were held 20/8
at Wollongong Tech. 1 limited
licence was obtained and a number
of studénts passed various
sections. The next exams will be
held in November. :

Repeater report:

VK2RUW 438,225 off air to
squelch problem and fit
board for linking with VEZRGN.
VEZ2RIL 438.725 control board being
prepatred by Rob, VK2HT, and ident
board programmed by Ken, VYK2KWG.
VE2RAW - discussgion being held with
site owners re installation of 240V

renédy

AC to site. 146.850 has
experienced some desense problems
lately. Packet working O.K. and
battery situation appears ok at

present.
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‘Congratulations = to

control_

Club Radioc Room:

Slight hitch experienced with new
staff at SES apparently not being
aware of previous granting of
permission to use the room.
Consequently, the door (obtained
gratis by Steve, VEZ2TSB) remains
unhung st the moment.

A working bee to reinstall the
antenna for the Club Station will
take place on Sat 31/8, including
work by Rob VE2MT, who feareth not
the great antenna without the use
of  an oxyden mask (weather and Mrs
Rob permitting of course).

Propagator: pricing structure for
comnercinl ads to be discussed at
next committee meeting.

With the eurrent
; devolvment, Brien,
VE2ELH, will arrange to contact 5t
George ARC to ascertain their
systen and views re education.

Education/Exams:
uncertainty re

“The elub is in the early stages of
planning sn exhibit at the 2WL Expo
to be held in October. A sub
connittee of Rob VE2MT, Dale VRZDSH
and Ken VE2EKWG, will investigate
and report +o
neeting,

Heeting closed 22.15

ﬂast dommittee meeting, EKeith-
cane straight from running the

exans 4o tell us the news. Lots of
passing was going on and it is good
to see everything so successfil,

those who
sucoeeded. ) - '

However, due to changes to
exam arrangements (gae separate
article), the upcoming Wovember
exams look like being the last ones
at the Tech. Get your entries in to
Keith while you still ean.,.

the
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the next committee.




2¥L_EXPO DISPLAY.

As part 'of the Radio 2WL 80
vears celebration, the organisers’

of the 2WL' Lifestyle Expe have

invited the Illawsrra Amateur Radio :

Society to set up a display stand
at the Expo. This is to show sore
“then and now"
some publicity for us.

The event 4is on the weekend ofi
the 19th sand 20th October (same"

weeiktend as :the Scouts Jamborse on

the Air), at Beaton Park {near:

Wollongong centre). The committee
have arranged for a stall in an

indoor location, but with proximity’
to a window or what have you for -

fesdlines.

Whet we intend to do is to have

some sort of display of old gesar,

new gear, = homebrew gear, working:
gear and so forth, onh a stall-

rersonned by IARS persons .to  tell
people all about it. Also some

papers to.; take away with:

information about the Soctiety.

Pérhnps sone ex-nilitar§ -gearf
latest . and.

might be nice, a

dreatest . rig (IC-781 anybody?),

some pachket goar packetting away,:

whoe knows?? We can then show off a

few of the things that Amateurs do.:
If everything goes well, we might:

see sore more faces in the Society,
and more ha@s on the bands.

This 1is where we need help. We:

need some ideas on what to do. So

far we have some ideas, but every:
han likes do:n( dlt!erent things, .
so if you think that you have an.
idea, let us know. We need:
equipment and gear and stuff to:
have about the place, and maybe you:
He will
also need people to look after the:
ghop over the weekend, probably:

have something suitable.

rostered half days at a time or
sonething.

@ | o

Hell, not too much fie, fo and
fumm, but defin;tely ‘Fea. Those of
you who haven't " paid your IARS
membership feea (they cameé due in
July) are reminded to pay up socon
or suffer the wrath of Ray VEK2XCC.:

The blus wrappers CcoRBencs next
month. Fees to Ken VE2TKE please.
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radios, and also .

We have been sllocated .an area 4
metres by 4 metres to play with.
One suggestion was some tables at
the back - of the stall with the
"Don"t Touch” - gear on them, and a
couple of tables at the front set
up like a shop counter. This needs
tables - anyone with a source of
tables please let us know.

Some videotapes are being
sourced .from the ¥.I.4A, they
apparently have various things that
would bg wuseful, then mavbe a
screen of Scouts and Guides talking
to each other on packet (what's
that, Ray? Something about starting
then on the wrong foot?), and um. ..
we don't really know what.

If vyou  have suggestions or any
ideas, contact Ken VRZ2EWG, Dale

VE2DSH or Rob VRZHT. Don't be
backward in coming forward.

REER IR AN
e g

Calling All
Amateurs

It's time to visit your local
Market at BULLI. if you need :-

@&WD@NS

11 Mol!oy-St. Bulli |

(042) 84:9838 |
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WAY BACKE THEN...

Editor s note: This is the first
6f our new series by Lyle VE2ALU on
the . history of our Clib (and the
ones- before it). Anyone who wants
to share some memories, please sege
Lylet ~ '

EARLY DAYS - WOLLONGONG RADIO CLUR

The Wollongong Radio Club was
formed as = result of Howard Booth
{now:VRK2AMD) being asked to form =a
radio ¢lub when he
Wollongong in July 1948, as  a
nigrant from England, accompanied
by his wife and sons. He had held a
U.E amateur licence under callsign
G2AS: since 1828 or 1827, although
he had operated an amateur station
in England since 1922,

Howard applied for his
Australian licence shortly after
arrival and at the same time he
applied for a station 1licence [for
the then being formed radioc club.
He received his c¢allsign, VEKZAMD,
‘in September 1848, but it was ‘3rd
Becember 1948 before the clob
licence, under the callsign VE2AHW,
was received.

The Wollongong 'Radio.  Club was
formed in the latter part of 1948
with Howard Booth ss President and
BEric Fisher (the father of ZEric
Fisher, who 1later obtained his
anateur licence and callsign VK2DY,
now VE3UQ) as Seeretary/Treéasurer.

The ¢club first met at the
Technieal College, Gladstone
Avenue, with meetings being held
each Wednesday evening.

Howard 'built a ©receiver and
transmitter for club use, but in
order %o be able te establish a
club - station the * club mnoved

location to a building at the reax
of the home of a member, Reg
Walters VE2WV, at 21 Bourke Street,
¥ellongeong. Here +the members were
able to operate the station (with a
licensed member present) at any
time they wished. Operation was on
the 7 MH2 and 14 MHz bands and was
initially on phone. C

EXEX Eag.:_- 5 KX

arrived in

‘However, Howard soon realised
that phone operation was not to the
benefit of the club, as members who
were not licensed were content to
operate without taking steps to
obtain their own amateur licences,
Howard therefore modified the
transmitter so that it would
operate in the CW mode only, after
which they worked over 100
countries in a 12 month period.

After about two years or so at

the Bourke Street premises, the
¢lub noved to a more oentral
location in a room at the rear of

Passlow’s Book' Store,
located towards the lower end of
Crown Street. Howard was running
welight lifting elamses in this roon
on three evenings per week, sc¢ the
club sha¥ed the rent with hinm.

which was

Howard Booth relinquished the
position of President of the club
after s=bout 18 months, when he
noved from Wollongong to Windang.
This move was brought about by a
changde of Jjobs from one in the
repair section of Palmer's
Electrical and Radic Store to that
of sn electrician on the wharves at
Port Rembla. Eric Fisher took over
ag President of the Club.

The Clud continued to mest and
operate Ltheir station at the rear
of Passlow’s several times a week
until July 1952, when: it had to
vacate the premises because the
owner was starting up a stocking
factory in the building. At that
time, the rent was five shillings a
week, shared beatween ths Club and
Howard Booth. : ¢

Several members obtained their
licences after the Club was formed,
including ZRevin Brady VEKZAFF of
Depto, Don Fisher {(now VYE4UF) had
his licence under the - callsign
VKZ2AFD when he joined the club, An
armny. officer, Greville Dennis, was
a  ligenced. amateur who Joined the
Club 'when it was formed in 1848, he
and Howard being the enly licenced
amateurs in the Club initially.
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As tiﬁé went on,

also obtained licences.

After the Club- was forced to
leave the premises at the rear of

Passlow’s Book Store, some of the:
continued to gather at.
Howard Booth's home sach Sunday for.

members

several yesars.

It is not clear whether other’

members resumed meetings elsewhere.

I have beer in touch with three of
those who .were in the distriet:
prior to 1982 and there is soms:

thought that meetings were held at

a member's home in Rosemont Street,
where the Club’s station equipment’
(or some of .it) was stored but not-
Eventually:

placed in operation.
this group also disbanded,

There iélmenory of one of those.

to whom I have spoken, being taken

by a member to a Club meeting in.
the small building on the edge of:

Coniston Oval, possibly in the nmid
1950°s=, Haybe further information

will come to light on this period:
of the Club’s activities prior to.
1982, i : : .

If anyone’s memory is jogged by
the above account then perhaps they

might care to provide us with'

additions of corrections to the
information. )

Howard Edoth is now aged B3
years, and ‘is still conducting

weight  1lifting classes!! My thanks’
to Howard for most of the sbove

information.

_--- Lyle VKZALU

Youwere
. RIMT JEBKES. THOSE
. ARE THE LESDSTD

- THE PriMaRY.
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others
including VR2ZPG, VE2ALV and VE2ANO: -

Alarms, antennas, kits)
-.tools, cable, data
.-books, Goldstar test
requipment, Electronic
..components for the
“professional, Amateur
(L. ‘and hobbyist. ]|

102 Kembla St.
Wollongong

{opp. W'gong Bowling Club)

Ph. 27-1620

w»
«124B/0CT
WSk I Cpeouency

Speech Fliter .

For any purety speech audio syslam spplication — communications récevers,
lransceivars, dictaphonas eic. — it is desirable, for bast intedligibility, fo fime the
mmwmmstmuwmammmwmg
MJkHzam.MouMhhmaﬁmhmnuMMMsgﬁm_m
cireuid sShows a simpls bandpass Fiter 3YIeM with 12 ¢B/ ocfave roiiol below

(285 HE and abova 3267 Mz One Unusual appication of Such 2 filer would ba in a

'Iwm'mmmmmawnmmhmvmwummm

of pariormar.
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REPEATER REPORT for AUGUST '91

{Compiled 24/8/91) o
6850. - Appears to have some sTight
desense. (The RXer is being affected
‘By the TXer. The resultant affect is
what sounds like someone rapeatedly
triggering the rptr with quick trans-
missions,.) We're not sure what's
causing the probiem. Could be as simple
as 2 loose connector or as complicated
as a re-tune on the cavities in the
diplexing system. To be investigated
next visit. No probs with battery bank
capacity since Packet system changed,
consequently 6850 has not-had to be
shut-down new for almost 2 months.

7575 (Digi) - The old extended Ringo-
type antenna has been re-installed,

The Shcalhaven guys needed their .
colinear back that they had been lend-
ing us. {The "lent" antenna was only
suppose to be tempdrary until we could
fix our big colinear, but as the repair
has meant almost a total rebuild of the
internal half-wave elmnts, the project
has taken longer thah expected.) The
antenna was needed back by the Nowra
group because their main Packet antenna
had been severly damaged iR the recent
storms & high winds. The day after Geoff
(VK2XVK) contacted me {26/7), Ken &
myself went up to Mt Murray & took it
down & replaced it with the Ringo.
Geoff works in W'gong so came & got it
on the 28/7, While on site, we dlso
instalied a control board to run off
the existing remote control system.
This now enables us to control {ije:
turn on or off) the Packet system.

We now have fuil remote control of aill
the systems at Mt Murray. (6B50/7575 &
620). This will}ef great assistance

if ‘battery problems become a concern
again. 7575 is now running“Net-Rom"

& with the eqpmnt in use, power consum-
ption is much lower than using the

Rose gear. With the lower current being
drawn, battery problems haven't been

a problem.

As for the mains power being cennected
to the site, the owner 15 having
reservations about allowing us permiss-
ion to dig the trench & lay the cable

& conduit. At this point in time,

we aren’t allowed, but he's still
thinking about it & we're optimistic.
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' The band-pass filter installed to try

7275 - The pager problem reported last
month has ceased 3 has not peen heard
for well over a month, cross fingers.

& help with the Pager interference has
been removed. It couldn‘t prevent the
type of interference we were getting
& was only adding to the Joss in the
RX.Tine. No othér problems to report,
everything OK. :

8725 - X-tals have been installed, still
to te tuned-up, ident has been made
(courtesy of Ken KWG), control board-
still to be built & some other mods

as we have discovered with it's brother
(or is that sister?) repeater 8225,
(They are identical repeaters). Site i
at Sublime Point near to Kiosk has been !
decided upon. No one contacted us as to

the site decision mentioned in last month's
report, $o Sublime Point it is. Where it
will bas 1ocated will give an excellent :
coverage of all of W'gong, south to Kiama.
The only possible shadow area will be

the suburbs to the Sth & SW of Mt Keira,
ies West Dapto, Albion Park.

A1l being well, the system will be on the
air within a few months, :

8225 - Late July/early August the rptr
suffered from a type of radar interference.
The integetence did not open the rptr's
sqich, but "rode" in with legitimate
signals, VERY strong in strength, fven
very close high power stations were affacted
It wiped-out all byt the strong users.

It appeared to have a pulse every 8 to 9
secs & fluctuated in signal strength.

It had a screeching sound to it.

1 thought it sounded similar to the
interference you sometimes get to your
car radio (on FM) when passing the Mascot
Radar installations along General Holmes
Drive, Sydney. A few people said that they
had heard that there were possibly
manouvers taking place off Sydney. Others
tried DFing it, but the signal could not
be pin-painted. Listening on FM you needed
another signal to "demodulate" it, Listening
10 the white noise only on 70cm nothing
could be heard, Strange......

Anyway, we felt it would be of a temporary
nature, even though it rendered the rptr
useless, so it was not reported te DOTC

& besidés we are the Secondary. Service on
70cm so I quess we probably have to just
put up with it. o
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Cn the 5 & 6/8/91 the area was hit by
- very. strong winds, in excess of 100kph.
{amaged the Club's 20m.Yagi). If it
was a 100 plus down here the rptr sites

would have really copped it, in particular

Knights Hill. The-mains power was infecrupled
vp thete . . many times over the few days,
-. {branches breaking power lines, etc}.

You may remember the TV staticns going

on & off the atr. Cur rptr stayed on

thru all of it:{courtesy of a large

3 phase generator) till late on the
- 6th, I thought the fuse in the cubicle
may have blown, caused by a spike
possibly on. the mains. Late on 7/8

I went up to the site after work.

Still very windy, dark & bloody cold.

To cut a long story short, the fuse
hidn't blew. It appeared the primary
winding on the transformer of the

rptrs internal P/S had gone open

circuit, Connected (with frozen fingers)
the cubicle's P/S to the rptr. )
Back on the air. Later found the

muffin fan on the cubicle's P/S had

also failed. Something happened up

there, but what?... ]
11/8/91 - Went around all rptr sites

& took a video of each, Shot about
45 mins & travelled over 150kIms.

Ken came with us-( me & the Family)

& ‘had his first look-at Sublime Point.
The video is to be edited down with
same old video shot about 6 years ago
by Graeme (CAG) & some old photos
of the systems many years ago.

It will be a look at the Club's Rptr
systems past & present & should be
of interest to most members, If I can
get all the stuff together in time,
the video will:be shown at the October
-~ Clul meeting.: As they say... "you've"
- read the book, now see the movie."

On the day of shooting the video
we also removed all egpmnt from Knights
Hil1. The new cubicle (the "pie-warmer")
has been totaily cleaned-out & re-fitted
with 240 & 12V control panels, shelves,
wiring, full thermostatically controlled
“heating & cooling (if needed), alarm
system &-more!l We decided to remove
everything, give everything a check’
over & tune, fix 8225's temp sensitive
sglch {has been done), & hook-up tha
link ctr] ‘td for the Goulburn 1inking

& other wark, ' The systems will be
re=instailed when the "pie-warmer" goes
_ up to the site, Will bé done by the

time you read this.

TH11 next time... Rob-VKZMT
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|- YOU KNOW THE PLACE
AND YOU KNOW THE NAME
AND YOU KNOW WHAT WE
DO SO WHY DO WE NEED
TO ADVERTISE TO TELL
YOU THAT BESIDES
ELECTRONIC
COMPONENTS AND BITS
AND PIECES, WE HAVE A
VERY LARGE RANGE OF
MICROCHIPS TO HELP
YOU BUILD THOSE
" PROJECTS.

WE ADVERTISE TO ENABLE usro
PROVIDE AN EVEN BETTER SERVICE
AND HELP YOUR CLUB.

Call in and sge us at:

ng-

{right down the southerr; endj

Ph.284400)

-

i v13 ¥

sks 2

LM335

Cwasfg?| $w IV
- .;L

ADUUST FOR 273 ¥ SE
ATPING DF LMod =

Centigrade Thermometer - .

Thiy simple Sirtuit can be used 10 Measues fBMPEratE N Canligrace cagrees and will
tead oul ditecily o a siandare digial miktimeter. The LMI35 15 a orecision 2,5 V votage
requiaics, the LM3JS a precision 1amperatire sensor. Th LMIOS cdioul crovides a- silt'
+elerence scaiod up Irom absoluie zern. The 2k INNDPo! IS sat 10 oroviae’ 2,73 V beiween
pin 8 of the 308 and common, Tha 10u thenpot 18 Sed 53 That your ged 2.982 V across the
LM235 a1 25°C. The LMII5 can-be used or conlagt temperalure easurement
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AMATEUR EXAMS - THE PUTURE

Editor’'s note: EKeith:® VKZ20B was
sent a copy of this letter (him
being an authorised examiner), from
another exeminer to the Minister
for Transport and Communieations.
Some background: the Dept Qf
Transport and Comms has decided
that after this year, all Amateur
exams wWill be drawn 'up by the
W.I.4, and everyone else gots to
buy them off the W.I.A (at whatever
price they charge).

"Dear Sir:

"I anderstand your Department is
intending to change the poliey
covering the methods of conducting
Amateur radio license examinations,
and the production of examination
papers, [ am informed by MHr Alan

Jordan that your department 1is
intending to give .the Wireless
Institute. of Australia (W.I.A) the
exclusive rights to produce
examination papers, and fix the
prics.

"1 remind you that the W.I.A is
a non government, private
organisation, and registered publie
conpany to which less than half the
Australian licensed radis amateurs
dre members. As most government
departments, in the - interest of
equal opportunity and. fair trading
practice, are required to call for
tenders (or "expressions of
interest") for information or

service provision which can be used .

for financial gain. May I,
therefore, request the 'detasils of

vour Department’s c¢all for tenders

{or “"expressions of interest") for
the production of exanination
papers and for the running of
examinations, inecluding any cost
protection limits intending to be
get by your Department on these
naterials and services.

“Mr Alan Jordan raefused my
request to supply the full, and
current, list of Australian amateur
radio 1licence examiners. Hay I
reqaest to know what right vour
Department has to refuse access to
relegse public access information
which has already been published in
the Amateur Radio Call Book.

XXX Pgge |0 kkkx

1 also notice that the
Australian Amateur Radio Call Book
is still being produced by the

W.I.A. A few years ago I reminded
you that the W.I.A is a non
government, private organisation,

and registered public company, and
as such is not entitled to
information from vour Department
which can be used for financial
gain, unless this information is :
first offered on public tender (or
“expression of interest”). Please
provide details of the toender
procedure which your Department
used prior to the release of the
information which allowed the W.I.A
to produce recent call books.

“Yours Sincerely, A.D.Tregale.”

I - hope that vyou found that
letter intresting, and ° ‘worth
reproducing. I also found that it
raises a couple of guestions,
Clearly Mr Tregale has a number of
points.

One of the major worries about
the intended arrangements, is that
the W.I.A will be the only ones who
can sSet exam papers, sand then
everyone must buy them from the
W.I.A. At what price? Figures like

" $100 per set (ie, all the exams for

one 3itting) have been hinted at.
Bear in mind that they will have a
total monopoly.

Keith VE20B says that if the
intended move does happen, the
Wollongong Tech will not be able to

run any more gxsmns. This is a
sorry state, and means that if we
are to have local exams, someone

will have to fork out the money,
then recoup it from the candidates.
It is the belief of the committee
that some form of action is
required.

Brian VK2KLH mentioned at the
last committee meeting, that the
combined membership of the ILARS and
the neighbouring 5t George club,
was in eXcess of half the
menbership of the W.I.A! Brian says
that St Georde’s is also annoyed
with the intended move, so we may
have sufficient . voice - to do
something. Details to follow,..
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‘repaired the

- fitted,

THE BEAM 15 (WASY UP!
On Saturday 3rd August, the 20m
monoband 3 element  vagi was
installed on top of the VE2AMW
tower at the SES headquarters. Team
Curle got  there early in" - the
morning, snd the antenna was ralsed
shortly dfter 3pm.

after & quiek trip to the top to
adjust the mast for the rotator,
Pat VK2GPJ and the cherry picker
driver tock the antenna up and
bolted it on, under the ever
watchful eye (and camera) of Vic
VK2XSV. The antenna, cable and
rotator were all installed. EKeith
VEK20B and Pat tried to tune
everything up, but it wasn’'t quite
right. As it was well dark by now,
the fellas came home.

Through the next week, the
antenna spun  on  its  mounts,
resulting ~imn  the’ SES  people
observing our helicopter. Turns out

. that the large diesmeter pipe didn't

stick far enough out of the tower.

The battered.  but repairable bean -

was graciously {and bravely)

removed by Wavne VKZXTE. ] :
As we go to print, Keith has

antenna,
installed some

of the. others

thicker pipe. at the bottom to raise
everything up. This should also
sallow the gamma match to bs clear :

of the tower,

By the time you

again (and £inally be up).
VE2AHW could have 3 home yet!!

**’********
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SERVICE = (042) 711958
-d-_eT -~ - {GENERAL SERVICE
'\ﬁ TOALPOPULAR
Lo s

I_FAST SERVICE W COMPETTIVE RATES
46 BURKE WAY, BERKELEY N.SW. 2506
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and some

read this, a
centre bearing will  have besn
and the antehna should
Let’'s . .
‘hope I get it right this month.

-This event 1is also on 19th and
20th October, except that it will
be Friday night te Sunday night.
Can’t tell you toe much yet., The
site: will be Campus East, which is
the Unzverslty s ground -in Fairy
Meadow, Power will be available.
Sort of a “run what vyou brung”
weekend, perhaps a bit like the
Field Day. Don’'t know yet. Details
as they coie avallable from Graheam
YK2GID.

AR A R K

This was held at the VE2XGJ
residence on 23rd August. = Seven
people turned up (Ray VEZXCC was
not one of them). A bit of a natter
about various problems people were
having, through ~tc a discussich
about networking types {ROSE,
NET/ROH and so on), how toc get your
signal arocund the countryside, and
the future of packet in the region.
Not a bad afternoon, pity about the
small turn out. )

Sltuatad close 1o the railway crossing

79 Glpps St Wollongong

P 494 -38L

PH 2 K"S'lg? :
L\ )
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Broad-Band 80-Meter Antenna

The cage is back! Almost forgotten since the 1920s, this
multiwire antenna, arranged as a center-fed dipole, provides
edge-to-edge band coverage without the help of a tuner. The
low SWR will make you and your rig happy!

By Allen B. Harbach,* WA4DRU, VPSAH, VP1AH

dislike antenna tuners! I suppose there

is a place for them when one can put up
only one piece of wire to cover all bands,
bug they dehnitely slow down the ability
to QSY quickly from one end of the band
1o the other to catch the rare one, .
When | began chasing DX in the early
*70s, | rapidly became aware that
something had 1o be done to broaden the
response of my antenna system — par-
ticularly on the 80.meter band.. The

reasqhy 30 midiErs 530 (OUEH TR T W

the greatest percentage bandwidth of any
of the popular amateur bands fseée Table
t}. Percentage bandwidth is & concept that
gives a clue to the required Q of an anten-
na in order to have low SWR from top to
bottom. 1t is caleulnsed by dividing e
bandwidth {in kHz) by the band-center
frequency (in kHz) and multiplying by 100
10 get percent. The band is
13.3% wide .

500 ‘
3756 % 100

which means that it requires an antenna Q
of 7 or below 1o be able 10 cover the whole
band at fow SWR. To further illustrate
the concept, the [S-meser band is nearly as
wide as the 80-meter band, in kHz, butis
much narrower in p age bandwidth

¢

Table 1

Percentage Bandwidths for the Pogular Amateur Bands

Band (maters)
Percent Bandwidih

150 » @ 0 15w s 2 i
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Flg. I. ~ Solidiubs equivaients of wire cages. ’ R

ing collegé, | arrived &t the well-known

fact that the fatter one makes an antenna,
the lower the Q; hence the greater the
bandwidth. But how thick? Doing some
maore reading and a lot of paper scratch-

" ing, 1 arrived at some relationships thas

M be solved witk the averape icientific
Jeularor. Later, | p mied these in-
W our company computer to speed
calculations and print tables and graphs:
The equations and math I'lIl tackle later
for Lthose who ate interested. For the
others who want to know what to build,.

Il cover that now. Calculating several

450
s

An antenna Q of 45 or less will cover the
entire 15-meter band with reasonable
SWR (a dipale of no, |2 wirc). On 80
meters the typical dipole of no. 12 wire
has a bandwidth of 75 kMz at the 1.5:1
SWR poimts, of in excess of 5:1 at the.
band cdges when resonated at 3750 kHz
(band center). .

To get around this problem. | did some
readting in the Fbracy at the local engineer-

¢

x 100}

*2318 5. Countty Club Rd., Meiboume. FL 12901
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from the equations, I found that
the antenna had 1o be at lesst 3 feet in
diamcter 10 cover the whole S0-meter
band with a low SWR, Now, how 1o put
up a 3-feot-diameter pipe 120 feet longt
That's the question. So back to the
bookst 1

More reading showed that one can ap-:

center by a couple-of brads.”Holes were
drilled in the ends of the sticks 1o take the
antenna wire, Wire ties served 1o keep the
spreaders from slipping (Fig, 2). | used a
no. 1§ wire for. ench. element. This is
cquivalent in antenna resistance to a
dipole. made of no, 10 wire, and it keeps
ohmic-losses-low, .

Mechanieal Conslderaiions

- - Some mechanical considerations must
be kept in'mind, This antenna will swing
in.the wind. The first antenna | installed -
failed through fatigue both at the center
and the end points. Therefowe, the end -
sections of each hall must be made of
heavier material. [ have used both no, 16
Copperweld and no. 12 soft-deawn copper
wire-for the end sections with no failures
in aver six years. -
The ends of each half section are
tapered over a .distance  equdl o the

proximate a cylindrical ¢l ‘with * spread)
paratlel wires of various configurations,
The cquivalent di of a cond the

length to previde & transiiion
between the large-dlameter conductor of
and the balun or coaxial con-

.
made up of parallel wires, is shown in Fig.
1. . .

The casiest Lype to construct is a four-
wire cage. For my anicnna, ).uscd cross '
stivks of | X 1 mawerial; 4 fect (1.2 m)
long, which were held together at the

nection, To keep construction simple, !

. did not artempt 1o optimize the ¢nd 1er-

minations,

Use fairly heavy insulatars at the center
suppor, as-this is a heavy antenna; wind
loading is five times thal of the uswal

R R RO R




Table 2

Characieristics lor tha B0-Matar Band
Freq. Qnms Rexcrence SWR
2500 534 —450 218
2520 542 w41 203
3540 550 375 1.90
3560 558 -8 128
3580 508 ~30.1 187
2600 574 -264 1.5
2620 582 -7 145
3,840 0.0 -190 ‘L
1650 %9.8 =154 129
3650 80.6 =117 i
3700 614 -B8.0 114
ara 822 44 1407
3,740 830 -0 .02
3.760 8.8 28 1.06
3780 64.7 &6 112
2800 5.5 102 1.18
33520 883 e 125
2840 611 175 1:
3880 &79 213 140
3.880 8.7 248 T.48
2.906 80.5 84 156
3.820 0.3 rd] 184
3.040 T4 357 112
3.860 ng 3 182
3980 nt (] 1.9t
4.000 735 48.5 20

Note: Galcuistions for an -anienna- 124 leat
37.8 m) loag, and 3 loet (0. Dm)ln dia covering 3.5
10 4.0 MHL 20 =

dipole. (Do not dcspalr' Mine has sur-
vived a pwister and.a husricanc!) T used a
SCparRLe | insutatar for cach half with cach

14 in a wooden arm pro-
trudmg from my tower {Fig. 3). Separate
insulators at the center allow each haif 10

be made and raised separately. A no. 12

Aexible wire connects the center of each
half {0 the balun or coaxial line,
Natirally, the higher the antenna, the
betterit is for DX. Mine is 68 fect (20.7 m)
at the center, with one end held a1 55 feet

{16.8 'm) and the other ai 40 feet (12 m)

above ground.

Testing

Once in place, ‘the amerma is ready For
testing., Each instillation seems to have its
own peculiatities, the result of nearby ob-
Jects such as trees, howses and metallic
structures. These affect the resonant
length of the antenna to 4 greater extent
than they would affecta smglc-w:r: dipole
because of the larger capacitance bttweei
the antenna and nearby objects. While thi
length was calculared 10.be near {24 feet
{37.8 m), § had 10 shorten mine to 115 feet
{35:m) 1o have it be resonant at the center
of the band. | performed the shortening in
the last outboard section rather than redo
the end :crmmauon. That; however, was a
personal choice.

All the theory in the world is wseless if

the thing docsn't work! I'm dcltghlcd 0.

say, though. that the anienna docs per-
form well. Observe, for instance, the
caleulated SWR plot and -Lhe measured
SWR curve in- Fig. 4, The return on in-

¥ .o TIE WIRE
{TWIST THIHTLY)

il

BALUN

UF usED)

* FIf. 2 = Detait ol spreader ties.

"Fig. 3 — Cantos-3uppon and end-taper detail-of
the cage.

rewards for the So—me(cr partion of both
SBDXCC and SBWAS were gained with
the use of this cage dipole, The significant
of this however, s

o

that you can throw away [hal B0-metei

antenna tuner and QSY all over the band

with ease wuhnul congern aboul “the-

SWR!

Maith *n Stalf

The characteristic impedance of an
antenna with a length-1o-diameter ratio

greater thar 15 is given by the expression-

Zip =" RIKE) ~ j{I20 (Lo 2¢/a — 1)

cot (ki) = Xikn)
where - -
‘2 = 1otat length

a conductor radius '
= 2m{1/1), or the length of one hati
:he antenna measured in radians.

- Ln = paearal togarithm
Since L = 984.25/[5,. then ki = 6.384

% 107 iy, 4 where I and-d a-fin feet.

R(kI) and Xik!) arc. quite complex
funciions, but are calculaied as a table in
Ref. §. Fortunaicly, we are intercsted in
antennas neaf 1/2 wavelength Jong, In this
region, these functions can be approxi-
mated by the following linear equations:

vested time is very high. It took me only  R(k) = 102 (k) = 87.85
one afternoon o put the ihmg up. My  Xtki) = 48.54(k{) « 3486
HRKKAREX KK R

30 - T B
H i
2 Lo i :
2.6 !
24
B2 |-
. \\
2.0
= ~ el
PR .
w ~ ~ -
6 - o
1.4 = =
4 = Pl
1.2 \ B A m— ’l ——
. et "]
' :
3500 5600 570 1 sme 5900 4000
- 34850 . 3650 - 5150 350 30
. FREGUENCY
—— encyut:o l.MH:) NELSURED
Fig. 4 — This granh shows (he calculated vs. meazured SWH values lor the bioad-band cags
anlenna cvar {Hi #Akire B0-metér Band. YHe 6 gradual siope of the measured curve and Ine low SWR
tange indi good bandwidth and

Some error is introduced by this approxi-
mation, but it is less than 5%. Anienna
location, height and trees will introduce
larger etrors than that! Now, the equarion
for the center impedance is simplified to
the poim where one can calculate values
with the average sciemific. hand-held
calculator.

- For angles calculated in radians;

iy = (0.651200, § ~ B7.86) —j[120
{Lnlt/a = 1)cot (6.384 x EO-* My, D)
= 03099y, + 34.96)

For angles caleulated in degrees:

Zin = {0.651200py,0 = 87.86) —j[120
(Ln2tsa = 1) cot (0.3658.,0
= 03099y, + 34.96)

SWR caleulated by tho Anrenna Book for-
mula;

AR =2 e xF
1= & (R + ZoF + X°
where R and X are the resistive and réacs

thve parn of 1he load, and £, |s [he
transmission=line uurw.’dnnu.

SWR =

Relrresces.

*hasik, Antenna Engineecing Hondbock, Givst eduson,
MuCarwm Hel 1980, pr. 1.2 iviough 3.3,

The Modwr Amarewe’s Hapdbook, Filivcochth odie
tion, ARRL, MWRI, p. 192




Want the leather tongue award?..

Then try this device!

time-out

warning indicator

for fm
repeater users

————— e e

An inexpensive
transceiver-actuated circuit
' that inhibits
repeater-timer override

VRXE Tnga t1 ekkx

Many fm oparators have, on occasion, timed out 3 re-
peater and since this practics Is frowned upon, the habit-
ual offender is branded as & ““leadfinger.” This article
describes an inexpensive timer that, when connected to
an fm transceiver, prevents the uier from timing out
repeater stations. Other timer circuits have been de-

- -seribad,1i2-3_but all require manual triggering and reset

by & negative pulse,
circuit L.

The timer consists of a 558 (U1 and two 555 {U2,
U3) IC timers {fig. 1), The first half of U1 Is connected
to trigger-on a pasitive step-input voltage.® The trigger
voltage i5 sequenced with the push-to-talk mierophone
switch. {The methods of deriving the trigger voltage are
tescribed ater.) The output of U1A is differentiated 1o
trigger and reset U1B simultanecusly, which is con-
nected a3 a- one-shot. The time delay is determined by
R1, Cf o provide & delsy equal 1o 10 teconds lass than
the repeater timer. Therefors, using a 60-second re-
peater, the time delay should be 50 seconds and is
spproximately found from ifsec) = 1.1 RICI. When
18 is on, its output triggers U2, which is connected as
a ftip-fiap, U2 trives a green LED, which flashes approx-
imataty. 80 times a minute during this time delaf.

When the 50-second time delay is reached U1B goes
low and U2 is ditabled, simultaneously triggering and
resetting U3, which functiont as a one-shot for 10
seconds (set by R2 and C2). A red LED is on for this -
10-second interval. At the end of 10 seconds, the red
LED goes out and the cycle is completed, For other

By Howard M. Berlin, K3NEZ, Department of the
Army, Aberdeen Proving Ground, MD, and Adjunct
Facufty, Department of Elecrical Engineering, Uni-
versity of Delaware, Newark, Delaware
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choites of delay times, the RC comibinations can be
deétermined from the equation. The status of the LEDs is
shown in fig. 2.

power sources

For rnabnia mmllaﬂons the power supply uultage is
taken from the car battery. For fixed station use, any

. a single transmission exceeds the first yme delay (50
- seconds), the green LED will stop fiasking and 1he red
. LED. will ‘light. At this point ¥ou have 10 seconds ta

. Stop transmitting or else you wil! time our the regeater,
. and aff the LEDs will be oft. If the transmission time is

less than that of the. repeater timer, the timer indicator
. ‘can be recycled when the PTT switch is again pressed.

. 1.

reguisted 12-wvolt supply can be used, | used the circuit
described by WB2EAXS because of its simplicity and
used an spdt switch to permit the use ofthe car battery
voltage when npnming mobile.
triggering . L .

Triggering the umer from a transceiver can be done in'

of .I!

other comments
. Some of the more astute readers may-wonder, “Why
: go through the trouble of triggering the LC timer by a
; positive voltage when the 555 and 556 [Cs are normally
trigoered by negative pulses? Well, | had a few of these
: chiips around and wanted to experiment by wiring them

Oth simple t
& number of ways. Using my TR-22C..1 noticed that 1 .in different configurations. erwise, 2 ple tran-

microphone switch keys a wansistor whose collestor
voltage is zero on receive and +12 volts on transmit
1Q11), In this way, the push-to-talk action controls bath
the transceiver anid the timer, Connection between the
timer and the transceiver was by RG-174 coax cable.

1f you're hesitant about going into your transceiver,
the timer can be 1 by the trar rf output
signal, since its voltage smplitude is eonstant. Fig. 3isa
simple circuit for rectifying the rf signal. A suitable resis-
tor may have to be placed. in serigs with the input for
Transmitters with outputs greater than 10 watts. A quick
estimation of the received rf voltage from your trans-
ceiver can be made by using Ohm’s law for the power
absorbed by a 5C-chm-load: V¥ =./50P where P is the
transmitier QUTtpUL power in watts,

operation

When the push-to-taik switch: is pressed, the green
LED will fiash repeatedly and the red LED will be off, It

Thascert
—FMALD 1T ey
ALL LEdy doveen cro o
" ALL CEDy 07
o
W »0

fig. 2. Status o LEDy.tor a |unnr|llslcn wlth L
$-tecond repeatsr,.

HEEKEAKE o KX

. ifor Intertarence-Free Communications,”

snstor mverm'-swrtch with xditferentiated vutput witl

ﬁili

LA id
mm?—

llg. 3. Cheeult to trigger the limt from an rf source.
|

 work as ‘weli in place of W1A, and a 555 could be used
for UIB with appropriate pin connections. A 741 op-
‘amp coitld also be used but reguires a positive and nega-
“tive supply. | negative triggering is preterred using the
voliage from the transceiver c-rwnry, U1A can be elimi-
nated.

reférences
1 D. Blakeslu WIKLK, "Tlme 1C Gontrolled™ ST, June,
11972, page 36: N
2. E. Mooring, W3CIX, “Simple Timer,” ham 14319, March,
11973, page 58,

3. H, Vordenbaum, WSZHY, “Automatic Reset Timer "
radio, Ocrober, 1974, page 50,

‘4, H, M. Berlin, KINEZ, "I Timer Triggerecd by Positive or

;Negll"we Puises,'” accepted for foture publication in Erectromics -
T{MeGraw-Hill).

‘5. C. Lewsrt and R. Libenschek, WB2EAX, “Cw Fl-ggnefuor_
Ham racho Aprit, 1974,
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POST BOX

REPEATERS

“(DFF AIR)

~4LL WAIL CAK BE SENT TO "ILLAWARRA AMATEUR RADIO SOCIETY" AT

PO BOX 1838, WOLLONGONG, 2500,
-VE2RUW - 29.620 VOICf Mt MURRAY/ENIGHTS HILL
-VKZRAW - 146.850 VOICE Ht MURRAY
‘~VEKZRIL ~- 147.275 VOICE/RTTY SUBLIME. Pt
-VK2RAW - 147.575 PACKET « Mt HURRAY
-VE2RUNW - 438.225 VOICE . ENIGHTS HILL
-VR2RIL ~ 438,725 VOICE/RTTY SUBLIME Pt
-RTTY OF SUNDAY EVENING BEFORE CLUB MEETIRGS, 8.45 pm, ON

BROADCASTS

WIa RELAY

NEWS LETTER

147.275 MHz, RELAYED ON 3.618 MHz +/- QRM AND 28,820 HHz.
CALL BACKS IMMEDIATELY AFTER.. VOICE BROADCAST AFTER WIA
RELAY OR 146.850 HHz, EVERY WEEK.

-THE WIRELESS INSTITUTE OF AUSTRALIA BROADCAST IS RELAYED TO

29.620 MHz AND 146.850 MHz AT 10.45am ARD 7.15pm EACH SUNDAY.
CALLBACKS AFTER THE BROADCAST.

-THE PROPAGATOR IS PUBLISHED EACH MONTH TO REACH ALL FINANCIAL
MEMBERS IN THE WEEK PRECEDIHG THE CLUB MEETING. ARTICLES AND
LETTERS ARE ALWAYS WELCOME.

-$15.00 P.A, CONCESSIONS $12.00 P.A, EXPIRING IMMEDIATELY

MEMBERSHIP
: AFTER THE ARNUAL GENERAL MEETING IN JULY.

LAWRENCE -VK STATIORS REQUIRE 10 CONTACTS WITH IARS MEMBERS. OVERSEAS

HARGRAVE STATIONS REQUIRE 5 COMTACTS. ONE CORTACT WITH THE CLUB

AWARD STATION VE2AMW IS SUITABLE. DETAILS OF CONTACTS ARE TO BE

SENT TO THE CLUB SECRETARY.
STORE ~THE CLUB STORE IS OPER AT EACH HEETIHG AND SELLS ALL SORTS
E OF HARD TQ GET KNICE-KNACKS THAT YOU HIGHT NEED.
®rxkxxkek COMMITTER ERRARRRRA K

PRESIDENT -VK2EKLHE - BRIAN CLAREE

VICE PRESIDENT ~VR2GID ~ GRAHAM DENNEY (042) 28B732

SECRETARY ~VK2KCV - PAT KENNEDY (042) 873188

ASSIST SEC ~VE2GPJ ~ PAT JORDAN

TREASURER -VK2TKE - KEN GOCDHEW

ASSIST TREAS ~VK2URB - ROBERT BONELLA :

COMMITTEE -VKZDSH - DALE HUGHES -VR2GFPJ PAT JORDAN

: =VR2XCC -~ RAY BALL ’

ASSOCIATES -VE2EWG - KEN GRINM -YE2MT ROB McEKRIGHT
-VEK2XGJ - JOHN SIMONS (D42) 814828 '
=VE2XLA - GRAEME EAST =VK2XS¥ -~ VIC HEE
~VK2URB ~ ROBERT BONELLA- RGN HANKS

REPEATER PRES -VE2MT -~ ROB MoKNIGHT

REPEATER COMH (I'don’t know yet!) .

QSL CARDS -VE2J8S - BILL STONE -VE2GID - QGRAHAM DENNEY

PUBLICITY ~VE2KWG ~ KEN GRIMH . 5!

BROADCAST ~VK2TKE - KEN GOODHEW ~VE2XGJ - JOHN SIMONS

CARTOONIST -VE2AXI -~ BRIAN WADE -

PROPAGATOR EDS ~VE2DSH, VK2GID, VE2XCC :

PRIRTERS -VEK2DSH - DALE HUGHES -VE2XCC RAY BALL A

SOCIAL DIRECTOR -VE2XCC - RAY BALL +

CANTEER - : RON HANKS

STORE =VE2XSV - VIC HEE

CLUB STATION =VE2XSV - VIC HEE

DOTC LIASOR ~VE20B - REITH CURLE

LIFE HEMBERS ~VK2ALU - LYLE PATISON -YK2CAG - GRAEME DOWSE
-VK20B - KEITH CURLE




