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. EXPERIENCE -
HAND' .. JOHN AND. FRIENDS PUT ON QUITE
A NIGHT,  AND -NC -DOUBT MANY - OF . YO -
ARE -TRYING .TO -JUSTIFY THE PRICE OF

UNDER . WAY,

" EDITORIAL COMMENT

« -HERE WE ARE AGAIN. IT ~WAS ' VERY
HEARTENING . TC . SEE SO MANY FPEOPLE
TURN UP - AT ~THE L._t‘lST MEETING TO
. PACKET : RACKET FIRST

SOME EQUIPMENT -~ TO GET GOING.
HOWEVER. WE MUST ADVISE THAT THERE
IS NO TRUTH IN THE RUMOR THAT Rar
VKZ2XCC  RUSHED OUT AND BOUGHT SOME
GEAR THE DAY -AFTER THE MEETING.

INTEREST IS NOW MCUNTING FOR THE
COMING FIELD DAy, THERE SHOULD BE A
LITTLE SOMETHING SAID INSIDE ABOUT
THIS, - BUT  'JUST FOR- NOW LETaUS SAY
THAT INITIAL ORGANISATION IS WELL
- A  FEW GOOD SITES ARE
UNDER' INVESTIGATION. |

. OCcTOBER IS  ALSO - A . FAIRLY
BOUNTIFUL TIME FOR NEW OPERATORS.
WITH _THE ScouTs JOTA, AND A COUPLE

"_OF FAIRLY BUSY WORLD CONTESTS CLOSE

8y, ~IT IS A GOOD ‘MONTH TO BE
GETTING A FEW "SECOND’ “OPERATORS” 'TO
HAVE - A LOOK AT WHAT YOU oo WITH
THOSE BIG TV AERIALS. i

i
;
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| OCTOBER:"

= EXAME o

" PROGRAMME.

WeLL. SoME - OF  YOU  FROBABLY
SEARCHED HIGH AND LOW LAST ISSUE TC
“FIND . THE INFORMATION ON THE FISLC
Day. SUPRISE..,.THERE WASN'T ANY!

THIS . NIGHT WILL BE SFENT
PLANNING THE UPCOMING FIELD DAY. HE

"MIGHT HAVE SOME DETAILS THIF MONTH

IF 'WE GET ANY SEFORE THE FRINT
DATE . -

NOVEMBER: A -M.iwr AUCTION OF SOME
KIND WILL HAPPEN ON THIS NIGHT. No

DOUBT SOME OF THE BOWER-SIRO ryPSE

OUT  THERE WILL BE ABLE TO FILL
THEIR UTES UP AGAIN ON THIS NIGHT,
JUST THINK...YOUR WIFE COULD END UP
JUST LIKE MRS MESS ONE DAY! ALse,
MORE E£XAMS THIS MONTH.

DECEMBER: THE _MOOTED SOCIAL NIGHT

WILL BE-HELD, BUT WE WON'T EVEN TRY

TO MAKE OUT THAT WE KNOH CANYTHING
ABOUT IT

g- ‘ CONGRA TULA TI ONS

CONGRA TULA rro~5 FROM  WE THE
EDITOR AND: THEM . THE - COMMITTEE TO
THOSE  PEOPLE  OUT THERE ~ON NEW
CALLSIGNS AFTER THE. LAST LoT o©F
THESE PEOPLE INCLUDE GRAHAM
VKZ2GID- (Ex VKZJGI} Anp ALEx VKZXTx.
WeLL Do.ws TO THOSE FELLOWS ANG WE
“HOPE" TO ""SEE.. SOME. MORE ' IN  THE
"FUTURE. THIS MEANS you, EILL.
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DENNIS's ANTENNER COLLMN

NO' DOUBT MANY OF YOU OUT THERE

ARE WAITING  WITH BAITED - BREATH
(WELL, OK, THAT IS A BIT EXTREME)
FOR THE NEXT EDITION OF THE . COLUMN

FROM- QUR RESIDENT TECHNICAL -EXPERT, . -
UNFGRTUNATEL Y. WE HAVEN'T BEEN ABLE .
YO TALK TO DENNIS RECENTLY, AND SO 'V .~
WE HAVE NOTHING FROM HIM FOR THE‘ o

MONTH,

Last r:ME‘_H.-'_-" WERE rALKING ro
HIM, IT WAS ON “ONE . OF THE UHF =~

. BANDS. HE WAS HAVING - A PROBLEM
" WITH THE SQUELCH SETTING ' ON MHIS
RIS. APPAREMTLY THE KNCE HAD. TO BE
. TURNER UP TOO 'FAR OR SOMETHING.
- NOBODY HAD A SCHENATIC DIAGRAM FOR

THE . UNUSUAL RIG THAT HE WAS USING, . °
S0 HE SET . "ABOUT. RE-ALIGNING . IT =~

HIMSELF. WITH HIS IMMENSE TECHNICAL

KNOWLEDGE IN ONE HAND, AND & STEEL -
SCREWDRIVER IN THE OTHER., HE -WENT -
TQ - WORK._THE LAST ANYONE HEARD, HE

WAS  TUNING - THE RIE  ON ~AIR AND

ASKING HOW . IT SOUNDED To us. THEN

HE JUST FADED, AWAY, .. -

"rsr srrLL' A&’

FEELS ™ UP~ TD WRITI?V FﬂTURE COLUMNS‘.

FOR US.

T T L

I HOPE vOU .FINISH THAT M? ME?ER{

BEFORE T FINIS‘H THIS BALUN!

P P»4"GE" 2 wawr

FOR' SALE
_

‘Agour 250 OR SO BLANK QSL CARDS.
- THESE ARE THE BINT SEercss GENERAL
- TYPE - cmas...msr "BON'T " HAVE - A

CALLSIGN ~ON. THEM, | JUST GENERAL
INFO.  WRITE YOUR OWN CALLSIGN IN
AND.  YOU HAVE. YOUR OWN (SL CARDS.
GREAT FOR THE ' SMALL . TIME - GQSL'ER.
SAY ABOUT $30. FOR. THE LOT {THEY
COST ME $40}. CALL  GRAHAM - VE2GID
ON 286732 (AH). (No LONGER REOUIRED
DUE' TO NEW CALLSIGN. ,HEE HEE) .. -

7“‘."“’*“ A
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.. ANY GOOD.

- CLEARER RECEIVED SIGNAL .

CIGITAL SIGNAL PROCESS ING

No .DOUBT BY NOW YOU HAVE HEARD
OF THE .NEW KENWOOD - HF ~RIG  WITH
. "DIGITAL - SIGNAL PROCESSING". (I
 THINK IT IS CALLED THE T5-950-50 oR

SOMETHING) . PERHAPS YoU = WERE
 WONDERING WHAT THIS DIGITAL SIGNAL
PROCESSING IS, AND WHETHER IT IS

Tue TDEA ©F DSP  (I'tL WSE  THE
- ABEBREVIATION, BECAUSE IT. IS
SHORTER) IS THAT AFTER THE FIRST
FEW RECEIVE STAGES, BUT BEFORE THE
FINAL MIXER, THE IF SIGNAL IS FED
INTO .THE PROCESSOR AND THEN THE
OUTPUT. FROM: THE PROCESSOR GOES INTQ

THE FINAL MIXER. THE PROCESSOR
BASICALLY CONSISTS OF THREE PARTS!
A SMALL COMPUTER TO MODIFY THE

SIGNAL, AN ~ANALOGUE TO DIGITAL
CONVERTER TO GET THE SIGNAL INT A
FORM THAT THE COMPUTER UNDERSTANDS.
AND A DIGITAL TO ANALOGUE CONVERTER
‘TQ GET THE COMPUTER ODUTFUT INTO A
FORM THAT THE MIXER CAN USE. ’

WHAT THE COMPUTER DOES WITH THE

. 'SIGNAL - IS TO  PROVIDE A NUMBER OF

FILTERS TO SERVE AS A NOTCH FILTER,
AN - UNWANTED SIDEBAND FILTER, AND A
BANDPASS FILTER, BECAUSE OF THE WAY
THAT. . " THE COMPUTER SAMPLES < THE
- SIGNAL, THESE FILTERS CAN BE VERY
SHARP, - AND GIVE  VERY - GOOD
PERFORMANCE,

SUBSTANTTALLY
On CW, THE
.. SIGNAL CAN BE RENDERED VERY CLOSE
TO NOISELESS, WHILE ON SIDEBAND THE
SIGNAL-TO-NOISE RATIO IS ALSO
IMPROVED, .

JHE RESULT. IS A

THE. TRADE-OFF HERE, "HOWEVER, IS
THAT YOU NEED . A- PRETTY = FAST
COMPUTER TO DQ THE Jog. To BE ABLE
TO OPERATE WITH. A SIGNAL. THE
- COMPUTER - MUST READ THE INPUT TWICE
- AS OFTEN AS THE FREQUENCY OF - THE
 INPUT. . THIS  MEANS THAT FOR A 455
o KHZ IF S‘IG‘NAL THE COMPUTER HAS TO
-GE . ABLE. . TH READ THE. INFUT, DO
CALCULA TIONS AND- WRITE = TO . THE
QUTPUT -ABOUT ONE  MILLION. TIMES A
SECOND.  TRY THAT WITH
cLONE!

T e T W

'THE - CONTRQVERSY
'TRANSMITTER

.REDUCE THE
AMATEUR

Your IBM

. A COMPUTER T ‘PEFAT: AT T
SORT OF SPEED WILL IEND: oo
FAIR  BIT. FOR THIZ REHJUN.
DIGITAL SIGNAL FROCESSOR IS NOT
SOMETHING YOU WILL SEE OM ANYTHING
BUT THE BEST RIGS

. AS. FOR THE ACTUAL PERFORMANCE ON
AIR, IN THEORY IT SHOULD BE OQUITE
5000, IN PRACTICE, THE EDITORIAL
BUDGET DOES NOT BUITE STRETCH FaR
ENOUGH, Bur IT ISN'T ‘-GMET‘-IIN!; THAT

WILL, BE APPEARING ON LYLE'S LATESY
MICROWAVE SET YET.
were, I HoPe THIZ ARTICLE

GEEN ©OF SOME INTEREST T YCU
LET YOU KNOW A BIT MORE ABOUT
TECHNOLZGY IS FOING.

EXTORTION RACKET

APPARENTLY THERE IS A BIT OF A
RACKET GCING =~ ON QVER N WEST
WOLLONGONG AT THE MOMENT. A LEAFLET

HAS BEEN. DYSTRIBUTED IN LETTERBOYEZ
‘TELLING OF PEOPLE WHO
HIGH FREQUENCY SOUND * INTOD PEOPLE'S

“TRANSMIT

HOUSES AND THEN DEMAND MONEY AS

PROTECTION.

FOLLOWING HOT ON THE HEELS oF
OVER THE — NEW
TOWERS FOR 2 DousL= U,
THIS WOULD SEEM TO EVEN FURTHER
LIFE EXFECTANCY OF
OPERATORS. You - REALLY
WONDER SOME TIMES...

NHAT 5' GOING TN HER’E""’"’

LAST MONTH, AN INNOCENT VK2TKE
WAS TAKING CALLBACKS TQ THE EVENING

- BROADCAST AS- USUAL. THE FIRST CONE
was VK2UBS.
| VK2JBS SECOND OPERATOR.
| THINKS KEN, BUT NO ~MATTER, A FE
| MORE
. OPERATOR, KEN MAD TO
ABOUT THAT ONE.

THE SECOND ONE WAS
UNUSUAL .

YK2JBS  3RD
THINK A BIT

CALLS, THEN

WHAT WAS GOING ONT ZAPHDD HAD
'ALL GOT TOSETHER AT BILL'S PLACE TC
"WRITE -THE LAST  PROPAGATOR, JF

" COURSE! CHEERS KEN.

Ak .DAGE 5 W




. How LONELY
JUST ME AND . M
T2: 4540t SATUR

-REPEA TER - wAS. - MLETEU REBUT
ND. THE RX RE-INSTALLED ON=,:949/9
INCLUDED - IN. " THE - REBUILD WAS -
ADDITIONAL CIRCUITRY TO TRY
THE.. .PROBLEM -.OF - RAW
RAH, IT: WRKED.— IN F.

CouLD BE FEEDLINE,

CONNECTORS " A { ' T
ANTENNA, ORINI HAS THE ANTENN AS_
THE SUSPECT.. THI.S‘ MEAN.S‘ - THS

‘ARE FREE.THAT *-OA'-PLEASE' CON
- MYSELF. OR KEN VK2TEE ‘AND WE 'L L

FOR  HOOKING e THE "Ro
SYSTEM. [ THIS WILL 00K UP: RAW.

UHF LINk svsm‘_f
CONGESTION ~AS
THROUGH- mro AN

: : FOMORROW

- NOW: AMDRAH S. SORT. FWOR NG ~BUT

STILL AE 8IT. 'Rou
} iy

PROELEM. . AFTER "ABOUT:
MINUTES _OF i OPERATION,” ‘A
OEVELOPS. ON .THE : AUDIO" QUTPUT

SOUNDS S . -

COUPLE OF ON 'SITE TESTS T0:00; THE:
DEPENDING ON.: .
REPEATER . WILL:

READ THI 5" -

IK..RIL: A
WooR, - AS T you':
FARK . TRUST



S | Thunkmg alb)@uit PC’ S‘W
R We sell quality iBM COMPATIBLES with Superior specifications to the
ongmai AND at much LOWER PRICES
XT, AT and 386 compatible Computers

All are TURBO machines and have 12 months warranty.

< “n-r _|,,\o¢- e.ucll V\ho

Pl s i L)

'Tms (T 1"“‘ 81'5"' G.Sr..

LIST OF FINANCTAL MEMBERS

THE  LIST BELOW CONTAINS ALL OF
THE < MEMBERS. WHO ARE LISTED  AS
FINANCIAL AT THE MOMENT. IF YOUR
NAME ISN'T THERE AND & YOU  PAID
RECENTLY, PLEASE ooN'T GET
INSULTED. HOWEVER IF YOUR  NAME
ISN'T THERE AND YOU HAVEN'T PAID,
THEN YOU ARE UNFINANCIAL.. ALSO0,
YOUR MAGAZINE WILL HAVE COME IN A
BLUE WRAPPER TO REMIND YDU.

2's: EY, €O, Iu, MT. 0B, FG,

CABY, . AHN, AIV, ALY, ASN, CAG, OHP,

D3H,: EBI, EJH, EMI, EMK, ENX, EWJ,
EXN, FCW, GID, JBS, JUHW, JJd, JTS,
KCV, KEY, KHE, KLD, KLH., PJS, TKE,
TPH, - XAN, XBC. KWG, XCC/PHD, XDB,
XSV, "XGJ, XLA, XNH, XRK, XTE, XTX,
X0x, ZDM, ZLJ, ZN5.

L ALsO: T.JEPSON, N, KOOSACHI,
R.MrrcweLL, R.BowneLra, R.WoOTEN,
5.Benko.

IF _YOU CAN'T FIND YOUR CALLSIGN
OR NAME ~ABCOVE, AND HAVEN'T PAIC
RECENTLY, PAY UP!

v paGE 5 wear




IARS FIELD DAY

YES. .- TH’IS
wWRITING HEOUT
Day,

FOOD' AND THERE
50 BRING  SOME:

| ILLAWARRA AMATEUR RADTS SOCIETY INC.
: L L
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‘GRAEME DOWSE REGARDING THE DIPLE.‘:’ER
FOR . VKZRUW, AND A CHEQUE IS TC BE
< DISPATCHED FOR $582.00. FDR’ SAME.

1_14 THERE WILL BE 4 CiW NET 'ON
146,825, ON MONDAY TO FRIDAY NIGHTZ
C FROM 7 .10 7:30PM - STARTING ON
2478790, THIS IS TO HELP THOSE WHO
- NEED TO PASS MORSE TO UPGRADE.

_MEETING. CLOSED 21:45.

-
\‘\as wman
Jy Aads Cous
\-nﬂ.ﬂgd

~YOU KNOW THE PLACE
AND YOU KNOW THE NAME
“ AND YOU KNOW WHAT WE -
‘DO SOWHY DOWE NEED
: TO -ADVERTISE TO TELL

. YOU THAT BESIDES

- ELECTRONIC

COMPONENTS AND BITS -
"AND PIECES, WE HAVE A
- VERY LARGE RANGE OF
- 'MICROCHIPS TO HELP
“ . ¥YQU BUILD THOSE |

“- PROJECTS. -
WE ADVEATISE TO ENABLE US TO
" PROVIDE AN EVEN BETTER SERVICE
AND HELP YOUR CLUS.

Callin and see us at:

A AW A

"WRITING YOURSELF.
LUCK THIS WILL ALSO ALLOW U5 T

DOTC QUESTION

LAST MONTH, KEITH 'VKIOZ syxer
WHAT FEATURE OF A QUARTER WAYZ
GROUND PLANE MAKES IT A USEFLL
ANTENNS FOR HIGH FREQUENCY DX WGOR*

THE ANSWER WAS (C} = IT PROVISE:S
LOW ANGLE RAGIATION, OF THE OTHE.-—T
CHOICES, IT IS NEITHER UNI- 0GR £I-
DIRECTIONAL, AND DOES NOT GIVE HI
ANGLE RADIATION.

THIS MONTH KEITH ASH ::.-

How T MANY OSCILLATORE ;
REQUIRED IN A DOUBLE C:’.?J'V'-;’Er?i‘_
SUPERHETERODYNE — RECEIVER,. ro  &¢
USED FOR THE RECERTION OF $5E  Ans
Cw?

(42 ONE
(B} TWO
(C} THREE
(D} FOUR,

AW W

@SL _CARD SCRTING OuUT

THE  VKZ @Sl CARD BUREAU ADVIZES
THAT IT I3 TRYING TO SORT OUT HCW
ALL ITS QSL CARDS ARE TO BF
DISTRIBUTED. UNFORTUNATELY Irs

CCOMPUTER SUFFERED A~ MAJDR - BRAIN

FAILURE AND 50 THEY DON'T KNGW WHAT
IS GOING ON. FOR THIS REASON THEY
‘ARE GOING TO SEND OUT ALL CARCE
THEY HAVE ON HAND, AND A LETTER 70
THOSE - THAT THEY SERVICE WHO DON'T
HAVE ANY CARDS.

IF YoU waNT TO GET YOUR CARDS

. THROUGH ~THE SOCIETY'S Q5L SERvIC

‘THEN PLEASE SEE BrLi. VK2J8S ;wc
TELL HMIM ABouT IT. IF vou pown’
WANT TQ SEE YOUR Q5L CARDS, LET U..

KNOW AND THEY CAN BE GOT RID OF, IF

YOU WANT THEM PERSONALLY, TELL US
THAT TOOQ AND WE CAN SRAVE You
WITH A BIT OF
SORT OUT QUR RECORDS AS WELL...

LA L L 2 b b o2

© WHERE ARE ZAPHOD's HINTSDDD

NO. DOUBT YOU HAVE DESERVED THAT

THERE ARE NO ZAPHOD 'S HINTS [N THIS
ISSUE. -WELL, TWO OF US HAVE BEEN

WORKING MANY DOUBLER, AND THE OTHER

| HAS BEEN GFF AIR. 50, NO HINTS.

SR Dams T e
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ARE fga READY?
CALLING BUESTION, °

YOUR LOCATION.

TYPE OF LOGIC GATE

OLD NANE FOR THE STEELWORKS,
HEASURE OF INTELECT.

A CALL DVERGEAS I§ eeosmmessnusn
AUSTRALIAN EARTHING avern

GUING CLEAR,

IT PAYS TO GET A AERIAL *¥=*
OPPOSITE TO DUT,

YOl CAM EOUNCE SIGNALS GFF THIS,
AY OF GETTING EQUIP YDU CANT BUY
SOME FEOPLE STARTED ON THIS.
OPERATES AT 7600 BAUD. VKZ°*°,
TYPE OF LOBIC GATE

T0 TURN ON AND OFF

THE LOKER. THE BETTER,

USED T TURN A DIRECTIONAL ANT..
FAST AIDDAY.

EVERY ONE HAS MADE & CRYSTAL ®°°,
RETUCE TRANSNISSION SPEED. cw},
FOUR GF THESE MAKE A NIRBLE
ACKNOMLEDEE (ABV)

EL FRESIDENTE.

WE LOG THIS TIHE

OUR PACKET £YPERT,

NOVICES HAVE & *#v®® LIMITATION.
BOUNCEING SIGNALS DFF THE MOON
§KZ'® LIFE WEMEER DF CLUB.

OLD MAK  (INITIALY) -

YOU NEED THIS TD OPERATE.CALL....
NATURAL NOISE

ABR FOR ANTENEA

TYPE OF ELECTRICAL CONDUCTING Eas-
WK2.., 15 GRAEMES CALLSIGH

PONER HSED TO RECIEVE 13 ALMOGT*
INTERATIONAL DISTRESS CALL
WHAT 15 %Y EXACT FREDUENCY? -

NGT SECONDHAND

1 ARREE,







A4 HOMEBREW ANTENNA

THE  FOLLOWING ARE INSTRUCTIONS

‘OR THE CONSTRUCTION OF A4 RoTATOR

‘SEING FARTS FROM A WASHING. MACHINE

NO A V. W, WIPER MOTOR. PERFORMANCE
‘TGURES ARE AS  FOLLOWS: -

'-vowrrm' IN 60 SECONDS 40 FTLBS '

DRIVE -SHAFT 9—-!2 Jo:. Tf' S‘UPPLY

CMAas pave - T
To fowak PrﬁE

THE, ROTATOR ENCOUNTERED “HAD A

‘22" DIAMETER SHAFT PROTRUDING FOR
fauumvs AV PULLEY. . -

Now THE w:PER
I0TATES AT APFROX 60 RPM,
TINAL
gour 1 RPM, S50 yYou NEED A 'STEP

JOWN  RATIO OF ABOUT 3 TO | BETWEEN . .
THE GEARBOX AND . THE MOTOR.. A - |7~
L IGHTWEIGHT = SET OF  PULLEYS WERE.
ISED AND A B-SECTION BELT . (NOT A A~

SECTION ~TOO STIFF} HAS ALSO USED.

TO SUPPORT THE SMALLER PULLEY, .
MAKE UP.¢ A METAL = BRACKET WITH A
drus  AxtE . OF 1/2" DIAMETER -

SHORT
00, AND FIX IT TO WHATEVER CHASSIS

‘DU CONSTRUCT. THE SMALLER ~PULLEY

FUNS FREELY ON THE AXLE, LINKED §Y
SELT TO THE LARGER PULLEY. THE IDEA
IS TO HAVE THE WIFPER MOTOR SUPPLY
TORQUE  ONLY,  WITHOUT . ACTUALLY
TARRYING THE PULLEY. o

ahe PIGE 1O wwwn

POLARITY OF THE SUPPLY.

'\ GEARBOX
| {'NEED TO- REMOVE AND. DISCARD ° THE:
7 PARTS.

MOTOR SHAFT’EU
AND. THE: 7

ORIVE SHAFT IS TO ROTATE AT - ' ROTATOR. R

WIPER MOTOR DETAILS .
. THE MOTOR USED WAS A VOLKSWAGON'
WIPER - MOTOR USED PRIMARILY BECAUSE.

I FOUND ONE AT THE LOCAL - TIP, . BUT .-

IT'S A GOOL CHOICE. COMPACT,. ROBUST . _
OPERATES INDEFINITELY ON 12 VOLTS, .
EASILY REVERSABLE - BY ': REVERSING.

&= Ceanal on \ -
YPE mncx To ‘” U
Wegr i

 Caaalox revsint 3
L euT T LOOT,

‘ }‘_IAQHING NACH£N§ GﬁREQx
THESE VARY OF COURSE. " USED cws o
AFROM AN AGITATOR ~TYPE MACH:NE OF -~

UNKNOWN MAKE IT HAD A HEFTY CAST

“You DECIDE TO' ussr YOU WILL

WHICH . GIVE.:. ~THE AGITATOR-‘- .
EFFECT AND RETAIN ONLY 'THE - WORM :AND- ..

" WORM. WHEEL, A SUITABLE FLANGED PIFE

FITTED TO THIS WORM WHEEL FORMS -THE.
DRIVING. SHAFT .FOR . THE' | FINISHED =

' Aao:o
Leo cj‘oﬂ

: T was TaLgimg Teo
CAST A%D CONGHUT iy
NOSE 1% m‘-l 1‘:&1‘4\ |

L A A
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oLiNal :
. S Gt E ‘
~ W AEE
I w‘u‘-’\\'ﬁﬁm
Y
L C o |
choten ot (0
peckfT Feant.s - SRS
S e “U | NORMALLY BLADES A, B ang © WILL
 TWE NEXT PROBLEM .IS HOW TO LIMIT . | BE IN METALLIC CONTACT A WITH EACH
THE. ROTATION OF THE DRIVE SHAFT, 50 = . OTHER. BUT . WHEN ‘THE SHAFT ROTATES
| THAT .. YOU QON'T KEEP WINDING THE - | pam ENOUGH, THE PROTRUDING LU5 . OF
" SWAFT ROUND AND ROUND, RESULTING TN FIBREGLASS WILL BEN UG B &SICE
DAMAGE T0. THE: COAXIAL CABLE. : SHOWN UNTIL IT NO LONGER CONTACTS LuG «
BELOW. IS ONE WAY TO DO IT:: © . (IN THE CLOCKWISE DIRECTION), COR
e T - Lus - A {(IN THE  ANTICLOCUKWISE

DIRECTION). - ADD TWC HESVY GUTY
" QIODES (SUCH AS AUTOMOTIVE FRESD
FIT TYPES, OUT OF THEZ JUNK ECX/,
"AND A REVERSING SWITCH IN . THE
|CONTROL _UNIT, AND YOU NOW HAVE
‘AUTOMATIC TRAVEL. LIMITING: = .

L aPnT \
L s
L (v caneE P

i KHes
: -*It's a man from the
.{ council about your

WITH THE OPERATING SWITCH .IN THE - f " Toweaz new LONE \uing
FORWARD ' POSITION, | CURRENT - FLOWS . i - L=as '
FRQM‘[:‘THEiPOHER.S‘UP.;L.Y» THROUGH. THE [ , LT

GTOR, -ALONG 8LADE B, INTQ BLADE A"~ o _ s 2
NO BACK..THROUGH DIODE D. THE MOTOR .= | ‘ f‘i’-"éﬁ?‘fﬂ?&
. ROTATE. . /THE - SHAFT  CLOCKWISE .= .. .= . [ i oFe Rovarat
L THE: SHAFT LUG DEFRESSES BLADE TRl [ v R
ENDING. “IT ~AWAY- FROM A, "THE ' . A L
Lo : Qoraod moum 1D

o BUT WILL RUNIN.

T RSBE Té WER

S FINALLY; A BRAKE OF GSOME KINC
WOULD BE @ NICE SO THAT ' THE GEAM
DOESN'T WHIP ABOUT IN THE ‘WING AND
CAUSE ~ DAMAGE TO THE WORM WHEEL .
. I'VE FITTED A SPRING LOADED SET OF
I gRAKE . PADS ~HIGH ~"UP ' THE TOWER,
. LIGHTLY CLAMPED AGAINST THE ~ SHAFT
(50 THAT . THE BRAKE IS CN-ALL THE
- lrgme) I IS A CBIT LIKE DRIVING
. WITH THE HANDBRAKE- ON, BUT THE
'ROTATOR HAS PLENTY OF TORGUE,

bk At S cwow Daps '” e




| s ﬁmetowsrtyourtoml ;

.Shntcm MAGE Cagm
. ','3 PrmEs oF Cian

- Rnors Ca.a,c)
‘Qﬁ 'S movan Ly
.:i;',___ue\ 0% P Samd

- MadcetatBULLl‘ifyou need.-' .

RECENTLY WE™ WERE'POKING ABOUT IN

JoHN  VK2XGJ!'S BULLETIN BOARD,  AND

FOUND A DESCRIPTION QF ‘THE . 'LEATHER:, - '

. TONGUE -AWARD".: . THIS IS -APPARENTLY:

. AN AWARD . WHICH: STILL: EXISTS. TOi. -
. OFTAIN THE AWARD (NHICH‘ IS . NOT. A i
OESIRABLE; THING :TQ DC) ;" YOU. HAVE IO |-

BASICALLY:: ‘CAUSE . \PEOPLE .. TO BELIVE.
THAT YQU ARE -THE SURT. OF OPERA TOR.
NOT TO. LET ONTO A A

PREFECT. . .-HE! M?OTE ;
THE EULLE TIN: EOARD o REOUES TING

.."i"k.nozo MAGAZINE"?? ME'LL
. HAVE NO TDEA OF. ‘WHAT.' T

WHATEVER “APPEARING . :OVER Ps R
-HELLO FONOEL - W(?ZNS ;

LAWRENCE. HARGREAVE AWARD.

THI.S‘ AWARD EXIS‘TS FOR.: MAK.!'NG

" SUITABLE' NUMBER: OF. CONTACTS wrn
.. MEMBERS OF 'THE SOCIETY.
~DETAILS . ON. THE. BACK PAGE 'OF ml
e MAE»‘AZINE (As THERE ALNAYS" 4RE) :

THERE - ARl

0. THE HEEKEND.

PERHAPS ONE OF OU’R READERS CAﬁ
SORT US OUT ON. ONE_ POINT .. THE BACK

. PAGE -OF THE MAGAZINE ALH’AYS SF'ELL‘

THE . |MAN'S  NAME AS "HARGREA vE"®

- HOWEVER QUICK REFERENCE TO A TWENT?
- DOLLAR NOTE ‘SHOWS IT TC BE 'SPELT AS
"HARGRA ve" ._ANmNE WETH ANY. IDEAS"?

" wEA THER' REPORT




A L’ITTLE STORY

(Eorron LR NOFE. ..WE " WERE
SUPPLTED THIS LITTLE STORY . By .ONE
FOUR MEHBERS WHO - WISHES: TO REMAIN
\NONYMOUS - CAND NG WONDER. -OUR
SENSE-OF 'INTELLIGENCE TELLS US NOT
TO: PRINT.IT,"
NEEDING SOMETHING ‘T0 FILL UP THE
i LAST : FEW PAGES- SAYS THAT WE RUN.IT
'ANYWAY. You HAVE BEEN WARNED. e b

: FOUR UNION MEMEERS' :
DISCUSSING  HOW. SMART. mgm DOGS
WERE. THE FIRST FELLA WAS A ~MEMBER
OF THE ENGINEERING STAFF, WHO SAID.
U THAT HES 'DOB COULD DO MATHEMATICAL
: 'CALCULATIONS.A

C'TEE SQUARE", AND THE “FELLA  TOLD
CHIMSTQ GO UP TO THE BLACKBDARD AND
| DRAW A- SQUARE, )
.. THE. BOG THIS WITH CONSUMATE EASE.

: THE NEXT ~BLOKE WAS FROM THE
IRGNWORKERS. . ASSOCIATION - AND
RECKONED THAT HIS DOG WAS. s'MARrER.
HE.-TOLD ."-THE DOG TO FETCH A DOZEN
BISCUITS AND DIVIDE THEM INYQ FOUR
“PILES..."SLIDE RULE" HAD NO TROUBLE
D THIS‘. T : L

THE L.roum TRADES
ADMITTED THAT THESE WERE SMART DOGS .
INDEED. - HIS bo6
"STUBBY OF ‘BEER 'AND, AT HIS MASTER'S
-REQUEST,
‘BEER INTO A TEN OUNCE GLAS.S‘.

.,-THEY ALL TURNED 7o Ros AND AS‘KED
HAT HIS . ALSATIAN COULD D0, Rog

'oe "RAH" smurreo ITS. STUFF._.

OVER, . ATE
‘-S‘CULLED STHE .
. "HIMSELF = ON ..
LAC‘KEOARD, oIo
HINGS (THIS IS A FAMILY - MAGAZINE,
FTER--ALL) .TO THE OTHER DOGS, THEN
LETOUT. A" HOWL' AND' - SUFFERED - 4
ERE: CASE OF .DE-SENSING.. - :

BEER,

- TOLD
RUNNING.. - HOWEVER, &= THAT'S
(ANOTHEE- COLUMN ALMOS‘T‘ FULL. . ER).
HA VE L JUST- aEEN .Z'NFORMED THAT

A D :

. BECAUSE A CALL
BUT-.QUR - SENSE OF -

WERE

THE - DOG. WAS GALLED

CIRCLE AND TRIANGLE. .

- MEMBER . H 3 4
| MIGHT JUST PUT IN A SMALL  ARTICL

"MEASURE ™ QPENED A - "VKIRAH IS NOW ON_.AIR, AND SEEMS T3

POURED SEVEN OUNCES  OF -

. IF YOU ARE A

usT YELLED QUT *TeA BREAK". AND HIS.

rH&‘ ‘

THE

. - BROADCASTING -THE BROARCAST,
. UNMEN TI CWAELE .

"ACTUALLY CALL QVER TOF AND CAN BE

YG'U IT WASN' T REALL Y.

- DISCONNECT THE BATTERY ANC RUN

CHARGER. NOT Goop.

CAN WE HAVE A

L RAY CVKIZXCC {YES, HE ALMGST G
AWAY THIS MONTHI. HAS  ADYISED
THAT HE OFTEN HAS TROUBLE MAK

s BREZK

OF NATURE 'm*u«.'__
INTERRUPTS HIS CONCENTRATION. :
THIS END, HE HAS REQUESTED A :v'E
BREAK AT THE END OF THE BROADC
T2 ALLOW HMIM THE NECESSARY TIME. -

MORE ABCUT Nr-Caps

. SORRY -TO SAvY THIS, 8UT

SECOND  PART . OF! THE ARTICLE
NI-CAC BATTERIES AND THINGS T 5
WITH THEM WILL NOT BE PRINTED THIZ.

HE

D MONTH, UNFORTUNATELY, ONE OF
EDITOR HAC A MAJCR. COMPUTER FArL
(LIkE...I HAD TO FORMAT MY HaRT
DISK) onN MONGsy Anb I L0osT TtHET |
ARTICLE. 50, You WILL HA:/E TG wAr®
EOR A WHILE AND I WILL | SEE 480UT.
RUNNING IT.

- RERPEATER STOP PRESS
A COUPLE OF INTERESTING THINGE
HAPPENED . TORAY, SO I THOUSHT T

‘OPERATE FAIRLY WELL. THE IDENT IS 4.

8IT RASPY, BUT VK8 AND JA' weRE
USING IT TORAY, AND  THE  Two-
BROAUCASTS PATCHEL THROUGH ok. S

10m FM FREAK, YOUR .ToY
IS WORKING. THAT IS, UNLESS YOU ARE .
VKZMI.  HE HAS A LOT. OF TROUBLE
USING IT FROM HIS PLACE..

- ONE THING THAT PEOPLE MIGHT CARE.
TO KNOW: WHEN THE REPEATER IS
YOU CAN

HEARD. WHEN YOU ADD UP AN INCOMING
SIGNAL, THE BROADCAST AND THE VOICE
IDENT, © .THAT  MEANS THAT IT IS
FPOSSIBLE TO MAVE - THREE - VOICES ON
THE. CHANNEL. (ITE A SMART LITTLE
SYSTEM, : : - o

A . FURTHER PROBLEM WAS FOUNE

WITH RAH-TX: A BOLT IN THE BATTERY

CIRCUIT SHEAREC DFF AND FELL
ACROSS " THE -

RIGHT
DE&IGNED""NOT— FO-FATIL
EATTERY CONNECTORS,.  CAUSING THEM 10O
THE
TWO~AMP - BATTERY

REFPEATER OFF A"

W PAGE HEREEE

i
j
|
!
!
|
i
|
L
:
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|
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ANOTHER EDITQRIAL

THE ATTEMPT TU GET MGRE PERSONAL

COMMENT  INTC THE MAGAZINE & IS

DEGENERATING INTC M:NDLESS, DRIVEL. =

Dk,  TIME FOR ANOTHER TECHNICAL
COLUMN.  BUT ~ NOT- ONEON. BUILDING -
THAT COST _MONEY, LET s HAVE A
COLUMN ON. OPERA rms. e

"THAT'S 'STLL¥,™ I HEAR YOU SAY.

“ANY DUMMY CAN. OPERATE.* " THIS IS
ALL VERY WELL, BUT WHAT ABOUT SOME
SERIOUS TESTING .QUr? LIKE, FOR

INSTANCE, CONTEST WORKING. COMING
UP  NEXT MONTH ARE QUITE A FEW
CONTESTS - rHE VK/ZL  OCEANIA DX
CONTEST, WHERE . -AUSSIES ~ WORK THE
WORLD, OR THE (0 - WORLOWIDE DX
CONTEST, o

“Bur I DON'T LIKE CONTESTS = ALL
THIS HELLQ, GOODBYE STUFF ISN'T My
STYLE." FINE.: . How  ABQUT SHOWING
SOME YOUNGSTERS HOW TO OPERATE -DOWN
AT THE LOCAL SCOUT "HALL DURING
JOTA? You MIGHT. THINK WE HARF ON
THIS A LOT. BUT THAT IS EXACTLY HOW
ONE OF .US, Gar STARTED ON AMArEUR
RADIO:

ALso OoN THE  SUBJECT - .OF
CGPERATING, oo You:. EVER = FIND
YOURSELF TOTALLY LOST. - IN
OPERATING? WE'VE ALL HEARD OF RADIO
NIDOWS. THAT 'S . NOT WHAT I AM
TALKING ABOUT = HOW ~WOULD ¥ou 60

FINDING SOMEONE ELSE WHO IS . LOST?

YES, YOU GUESSED IT, A FOX HUNT. WE
{(THE EDITORIAL STAFF., NOT THE IARS
COMMITTEE} HAVE THE CRAZY IDEA THAT.
RUNNING A FOX HUNT AND PARTTAKING
| IN SAME COQULD BE RATHER FUN; AT THE
MOMENT WE HAVE NO- DETAILS, . IT IS
JUST AN IDEA., - No IDEA- WHAT BAND,
WHEN, WHERE OR ANYTHING.  WHAT DO
YOU THINK., WOULD: YOV -8E INTERESTED
IN SUCH AN Eszr‘? LET us KNOW. e

ﬂi‘lﬁ“‘ﬂ‘

FOR .SAI.‘E

AN IC‘OH_ IC-aN . 70cM ,.‘-‘HANDHEL'I.;),'

WITH TWO OR THREE: (7} SPAR.s-;sA TTERY
FACKS, AND A . CHARBGER.

YOU ARE GAME ENOUGH':. TO‘ TRY. (Bur

NOTHING EVER .HAPPENS. EEL ow 30. MHz_

S0 QON'T ..OOK THERE’)

YOUR:

~8rart - |
HAGGLING . AT $200° oR S‘WAP (Do r .}

KNCW a’hAT FOR. . cANYTHING . RADIO).
SEE  JOHN VK2XGJ - oN ANY ‘FREQUENCY

R ) S

A STER BAC‘K IN TINE

No,"  WE  HAVEN'T WALKED -INTS
LYLE'S GARAGE. SEEING-AS. HOW: IT HAS
BEEN A WHILE SINCE THE LAST FIELD

DAY,  WE THOUGHT  WE- MIGHT HAVE A

LOOK AT THE PROPAGATOR. OF . THE TIME
AND = SEE WHAT WAS NEWS THEN; ALso I
STILL GOT A WHOLE COLUMN ' LEFT.. AND

o rr! 5 BEEN A STINAER OF 4 MONTH FORI

NEWS,

. LET'S SEE - PRESIDENT WAS VKZOE‘.
No  BIG DEAL .THERE. WE WERE
HARRASSING: MEMBERS - ABOUT = BEING
UNFINANCIAL - NOTHING NEW . THERE
EITHER. AN ARTICLE ON HOW ~NGT T0
USE A . TWQ METRE 'REPEATER — NO
COMMENT . UNREADASLE CARTOON,
CAPTIONS, .. A  MICROWAVE ARTICLE
WRITTEN BY LvLE . VK2ALU,: - “More

RIPPED~QOFF = WIZARD - OF ‘IG CARTOONS,
REQUESTS FOR. PROPAGATOR ARTICLES
FROM A BELEAGURED EDITOR. ‘

HANG' ON = HERE'S SOMETHING NEW.
A ROSTER FOR SOMETHING CALLED A NET
ON EIGHTY METRES., HMMM. ..SOMETHING .

.+ HAS . -CHANGED OVER -THE YEARS.: AND WE
" USED TO HAVE AN. EME- co~o&or~4 TOR = =

BRAVE ~ 5' TUFF.  HOWEVER, WE NOW. HA VE
OTHER "THINGS  TO , WORRY . ABOUT.

- PACKET - RADIO (ACTUALL Y, THAT'S' NOT'
. RIGHT EITHER, RAY VK2XCC DID GET A
T DISHONORABLE MENTION)

A_ND THE LOSS
OF QUR BANDS. SO

JI LITTLE CART’OON UNDER‘
THIS ‘AND - YOU SHOULD BE. PRETTY MUCH
RIGHT FOR ‘THE MONTH " SORRY. IT Is so
GUFFY, gut. I am A'grr BRAIN DEAD AT
THE. MOMENT (AND -FOR' "SOME - CRAZY.
REASON .-WE ' DID' ‘SIXTEEN PAGE.S‘
AGAIN). : UE HOPE: " YOU - ENJOY THE
CROSSHDRD - ANSWERS WILL BE IN NEXT .
MONTH 'S, MAGAZINE AND “THANKS GO TO

. THE . FELLAS "AT. THE . PAINTLINE AT
LYSAGHTS FOR HELPING US WRITE IT.:
NG RESPONSIHILITY IS TAKEN.AT ALL.
© o FOR S‘PELLING "OR . OTHER'_MISTAKES,':
“BECAUSE . :

NONE - OF U.S’_'HAVE MUCH
CHANCE.. SEE YOU NEXT rms i




An Antenna Lengtn Cnart

ANTENNA LENETH CHART

. FREQUENCY - . WAVELENGTH-FEET : . HAVELENETH METRES

KHz He 12 1r2eEL FULL 174 112 12451 FULL
1.8 Ti29.67  259.78 - 272,73 | 519.49 39,58 79.17  5.12; 158,33
ses  120.89 256,19 269,88 512,38 39,84  78.88 81,99 15é.1b
185 -126.36  252.73 265.36 565,43  38.51  77.83"  89.80 154,88
K9 123.04  24s.08 258,38 492.15  37.58  75.88  78.75 ° 152.9@
3.8 86,79 133.58 14B.26  267.17 28,36  4B.71 4273 . B1.43
3.6 84,94  129.87 135.37  259.75  19.79  39.58°  4L.56 - 79.17
3.7 8310 - 126,36 - 132,88 25273 19.26 3851 ALA4 77,83
3.8 81.52 123,84 129.19 246,08 18,75  37.50  39.38. .75.88

3.9 59.94 119.88 . 125.88  239.77 - 18.27  3b.54  38.37  73.88

A 58. 44 116.89 122,73 233.77  17.81 35,63  37.41 71,25

7 33,48 86,79 7R3 133.38  10.18  20.36 2137 4871
7.05 33.16 66.32 89.63  132.b4 - 18.11  28.21 21,22 40,43
7.1 32,93 S5.85 49.14 131,78 10.94 20,97  21.07  4R.14

7.2 3247 - E8.9% - 4818 129,87 9.9 1979  28.78  39.58

7.3, 32.92 - 64.85 . 67.25 120,89 9.7  19.52 © 28.58.  39.84
19 23,39 45.75 - 49.99 93.51 7.13 14,25 §4.96. 26.50
W - 22.2 44,53 46,75 B9.95 .79 13.57 1425 27.14

T LI 3348 .. 35,07 . . 86,79 5,09 18,18 1.9  20.3b

LS 14,38 3%.46  34.82  b6.32° -S.B5 191 18,61 20,20

14,2 1646 3293  §5.85  5.82  18.84  19.54 28,87

CE5.16 4,97 9.93 1843, 19.85
C51.95- 003,98 . 1.92 8,31 15,83

16,29
2,99

2,68, - 2 b 58.95 . 3.85 7.7 8.89 - 15.41
Tiras’ 22,28 .53 3.39 6.79 7.12°7 13.57
" 11,98 22.14 .32 338 b.T5 7.89 - 13.51

11.80 . 22.00 M08 3.35 6,71 7.84 1341
19.98 . 21.88 43.59 332 b.44 6.89 . 13.29

9.39 . 18,78 - 37.57 2,86 5.73 5.01 11,45
R TS - 37.51 . 2.B6 5,72 6.88 . 11,43

9.35 18.71 - 37.42 2.85 5.7 5,99 1l.48

8,35 16,78 17.53 | 33.49 2.54 3,89 5,34 - 18.18

8.20 16,41 ' - 17.23  32.81 2.58 5,06 5.2 (0.0

B.06 - 1612 16,93 | 32.24 . 2,46 A9 516 9.83

- FORMULAS USED
I Hetre = 3,281 feet
‘Length of 1/2 wavelength antlnna !n aetres= .
{368 .95 - .5)/Frequency umu- 142, SBIFrequan:y tmlzl Length of 1/2. wavelength
antanna in faets '
{380 .95 .5 ZX. ZahlintlIFrlqu!n:y(HH:il!éT SUFrequenw(NHz)
NOTE: (/2 wavelength & 51 is used for Iavorted Vu Antennas.
Taken fros A:R. S!p.l‘?a&.

“WHAT HAS
Hn”an&:o -o

l ) A AN B b




L S ALL MALL CAN S8 SENT TG THE IiLANARTA 'AAMTEU?? .
‘ REQIO IQCIETY" AT PO BOX 1833, WOLLONGONG, 2500,

RECEATERT ~VKIRAK -~ 78,520 YOICE HF MT MURRAY RY
: ) . 28,620 KNIGHTS HILL
~VKZRAW - )28, 850 C VOICE VHF MT MURRAY
-VeIRIL - 147,275 VOICE/RTTY VHF 'SUBLIME Pr
~VKZ5AW ~ 147, 875 PACKET VHE MT MURRAY
—YK2RUW - 458,020 WOICE UHF HILL 60
foFE AR ~VKIRIL - 438,725 YOICE/RTTY UHF SUBLIME Pr
EROADCSET ) =I5 ON SUNDAY EVENING AT 6. a5Pm, IN RTTY MODE, :
! - TRANSMITTED ON 147.275 AND RELAYED ON 3.518 MHz +/- - |
GRM. CALL BACKS TAKEN IMMEDIATELY AF TER. VOICE ’
BROADCAST HELD AFTER WIA- RELAY ON 146. 850 MHr
- _ . AVKZRAW)Y AND 3.818MHz +/- QRM.
Wiz RE{_AV ) -ON 148,850 MHz AT 10.45AM AND 7. 15pM EACH SUNDAY.
NEWS LETTER -PUBLISHED EACH MONTH TO REACH ALL FINANCIAL MEMBERS
: IN THE WEEK PRECEDING THE CLUB MEETINGS. ARTICLES
AND LETTERS ARE VERY WELCOME.
MEMBERSHIF ' ~815,00 P.A. CONCESSIONS $12, oo p.A.
LAWRENCE ' =VK STATIONS REQUIRE 1o CONTACTS WITH TARS MEMBERS.
HARGREAVE OVERSEAS STATIONS REQUIRE 5 CONTACTS. ONE CONTACT %
AWARD. v WITH THE CLUB STATION VK2AMY IS5 SUITABLE. DETAILS
o . OF CONTACTS ARE TO BE SENT TO THE CLUB SECRETARY.
STORE ~THE CLUB STORE IS5 OPEN AT EACH MEETING.
‘I EE L L 2 2 EURTEET CWHITTEE EE 2 L L2 2y
PRESIGENT ~VK2KWG - KEN GRIMM
SETRETARY ~VKZKEY - PAT JORDAN
TREASURER —VKZKCV ~ PAT KENNEDY.
ASEIST SeC ) ~¥KZXSV - VIC HEE
TREASURER ~VKZTKE - KEN GOODHEW
ASEIST TREAS , ~VKZKHE - PETER TOMLIN :
COMMITIEE =~VKIMT  ~ ROB MokNIGHT ~ VK2XSV ~ VIC HEE
‘ -YK2FPN - PETER READ = VK2XGJ - JOHN SIMONS
‘ ) ~VKZKLH - BRIAN CLARKE - VKZKHE - PETER TOMLIN
REFPEATER PRES =VKIMT -~ ROB MoKNIGHT
REPEATER COMM -VK2KHE - PETER TOMLIN = VKZXLA -~ GRAEME EAST
~YKZTKE - KEN GOODHEW - VK2XEBJ - JOHN SIMON
~ TOM JEPSON ~ VK2KLD - LES DAvID
~VK2TPH - PHIL HOWCHIN ‘
5L CARDS ouT —VK2GID - GRAHAM DENNEY
5L CARDS, IN - =VK2JBS - BILL STONE
PUBLICITH ~VKZMT = ROB McKNIGHT
SROADCAST -70? {YOUR NAME COULD BE HERE....)
CARTOONIST ~VKZAXI ~ BRIAN WADE )
FROPAGATOR £R ~ZAPHOD  fYREXOX, VK2JBS, VKZGID)
PRINTERS : ~VK2ZDSH - DALE HUGHES —VK2XCO — RAY B4aLL
SOCTAL DIRECTOR ~VKIXCO - RAY BALL
CENTEEN —VKZDYV -~ BILL CHADBURN
STORE ~YK2XSV - vIC HEE
ER C0-0RE -VKZXSY - VIC HEE .
T L TASON ~VKI208 - KEITH CURLE ]
LIFE MEMEERS ~¥KIALY - LYLE PATISON ~VKZO0B - KEITH CURLE

~VKZCAG - GRAEME DOWSE



