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t~e a i:r o: p:r·:J:-:;ot ing ~rt:t c;~; operating on .. ~LL frequFnc ic ~ allo~ateG. to 
t!".e J .. :r.at ,..,i.l:r St?r .. .r i:!e. 
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hir ~~il •.•. 2~12. 
:Ple?.~~ ::~e.~-:e e.ll Yor:ey~ Orderc e.!!d C~e::qu0s y.!aye~ble to v~::e C~·.· OP.EPJ:.TORS 
~?.? CLUB. 

C :::r.r~ Cll IT IK3 FRE ;s . !X:'ER.l~A.TIONJ. .. L C_!_TTI~:; F::t3]S. 

356':.1, 7Cl3J, 14%'), 21Co6'), 2S.')6J. 

~?~~Z ~uesdays 353J(a;p~ox) 

**•************* 

~~e Cluh ~P~F bulleti~ lC-KEY is issu0d ~uarterly in Ma~ch, June, Sept, 
aT"!d l.1ec. 

***********~**** 

CORffi~SPO:;DENCI; 

FJc-o:.~e 8''creE:" ;ell :!.et+·'T<' to th"' SECRETARY C\: :._:;·.:.:t.:.:;::is :;RF c:w~, 
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THE COMMITTEE 

wishes 1r * * 
MEMBERS 

a 

Joyous Christmas 

and a 

Happy New Year 
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ox MEIVIBER'S 

PAGE 
Ell 3 HE LDS V.C:3JFH fltET~BER NO. 62 

It i~ r~ally gr~at to hav~ a rn~mber up th~r~ in Canada, and here are 
a few detail~ about Ed'~ g~ar. My ~RP rig~ ar~ a Heathkit HWB and an 
Argonaut 515. The ant~nna ~y~t~m~ in u~~ ar~ a TH3JR b~am at 55ft. 
T;ext i~ a GEM Quad at 20ft, th~n th~re ar~ trap dipoles at 35ft. last­
lv th~n~ i~ a HYGAIN v~rtical on top of th~ garag~. According to th~ 
Editor'~ r~ckoning th~ abov~ hav~ to b~ call~d an ant~nna farm, and 
Ed'~ tallv of 109 work~d and91 v~rifi~d ~upport~ thi~ v~ry ~trongly, 
con~id~ring it i~ on Qii.P CW. Congradulation:s to Ed, that ~urely i~ a 
mighty effort. Ed goes on to ~ay that a few w~~ks ago he bought a 
KEN'I.'OOD TS130V at a Swap Shop in Detroit as he could not re~i~t th~ 
$300 pric~ tag. Thi~ is his QRO rig. The horn~ QTH of VE3JFH is Sarnia 
Ontario, and he i~ also a memb~r of th~ G QRP club, QRPARC, and RNARS. 
Ed is c~rtainly a busy man. 

**************************** 
cTAY STURDIVANT KV7X MEHBER NO. 78 

H~r~ i~ a littl~ of what Jay has to ~ay about hims~lf. I am very act­
iv~ with QRPCI, and hav~ b~~n a m~mb~r for about thre~ years. DX cha~­
ing and contesting, both with QRP ar~ my main int~rests in Ham Radio. 
My DXCC/QRP tally starting in Jan. '84 hav~ grown to 62/48, and hop~­
fully th~ Buro cards v:ill increase th~ p~rc~ntage. I hav~ four QRP 
rigs. but use only one antenna, which is a BUTTERJ\'UT GROUND PLANE WITH 
SEV3NTY RADIALS of various lengths. It has performed v~ry well for me 
this last year, especially on 7 and 3.5mhz. The main rig here is an 
ICOM 730 compl~te with CW FILTERS. I also use my HEATHKIT HW8, and a 
8P6 ~pecial r~design~d for 30 m~t~rs. In the fi~ld I enjoy a little 
known comm~rcial rig for 3.5mhz., which runs one watt out, called the 
TEDCO MODEL 1. My QTH is adjacent to a lake, which may be another 
factor of my QRP succ~ss. Corr~spondence for sked~ with QRP is def­
initely encouraged. 

*************************** 
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74 K7DAP 

75 VK5NDC 

NE\N IVIEIVIBERS 
a hearty welcome 

to 
ALAN MacALEVY E660 PICKERING DRIVE, SHELTON 

98584 U.S.A. 
DON CALLOW 5 JOYCE ST., GLENGOWRIE, S.A. 

WASH., 

5044 
76 VK3BCO ROD ADAMS 6 HAGUE RD., WODONGA, VIC. 3690 

77 VK3CPC PETER COOKE 4~ BROADWAY, ELWOOD, VIC., 3184 

78 KV7X JAY STURDIVANT P.O.BOX 3027, BELLINGHAM WASH., 98227 
U .S .A. 

79 SWL/ZL MARK DOlTALDSON P.O.BOX 899, P/JAYTTRA, I7. Z. 

80 VK6NQL P. SCALES B3~, S .M.Q., PARABURDOO, W.A • 6754 
• • • • • • • • • • • • • • • • • • • • • 0 •••••••• 

~:§!'1BERSHIP RElTE';:AL 

Renewing of annual membership fees will 
start in the next few months, and to help 
members to know exactly when this occurs, 
we have included a date on the address 
label of this issue (no.4) of Lo-Key. We 
are hoping that this will serve as a re­
minder, to those who have perhaps lost 
their initial receipts. 'fhe date shown 
on the label is the date that your particular membership is due for 
renewal. This is about the only way that the Club can notify its 
members of renewal dates, as the Club can not afford to send out indiv-' 
idual notices to each member. ~e are hoping for members co-operation 
in this matter, as we do not wish to lose 01lr rr.embers, because they 
have forgotten to renew their membership • 

. . . . . . . . . . . ... . . . . . . . . . . . . . . . . 
1 YEAR OLD 

On the 7th Dec. '84 the Club passed it's first birthday. Twelve months 
ago we had 1 member~·and today we have grown to 80 members, so we 
have not done too·badly. Looking back over the year, it has not been 
easy and we have had to learn as we grew. Financially we are in the 
red, but during the next 12 months that should improve when the revis-

. ed fees begin to take effect. I am hoping that after the election of 
the Club Committee, we will have a full working committee to run the 
club. To those members who are helping to run the club and to others 
that are supporting our efforts may I encourage you to continue to 
give the club your support, over the coming 12 months. I also want to 
sincerely thank you for your efforts during our first year of existen­
ce. We URGENTLY need a President and an Editor for Lo-Key, eo please 
give it your ernest consideration when the election takes place, and 
please advise our Secretary by the 19th. Feb. '85, of your nomination. 

******************************* 
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of the 7th. Dec '84 the CH OPE:'iATORS QRT' CLUB 
one year old, and that of course means that 

~e must hold an Election, for the Committee 
positions to help run the Club. It is Club 
policy to hold annual elections, to alloH mem­
bers vJho have held a Co=7.ttee position for 
twelve months, to reconsider their commitment 
and act accordingly •. .UL positions will be de­
clared vacant on Feb rg-th, '85, so any member 
currently holding a. Club Co=ittee position, 
must notify the Secretary (Leith VR5LG) in writ­
ing by this date, that he wishes to carry on 
for -:;he next t•.;elve months. Failure to notify 
the Secretary in veri tine; by Feb 19th. '85, will 
be automatically taken to me~~ that the member 

no longer '1..-ishes to act in that capacity. This applies to ALL positions 
on the Committee, from State Co-ordinators to Organiser. 

It is realised that the Club is not goints to be over>·:helmed rli th 
no:::inations, for any of the Co=i ttee positions. So in the lmlikely 
event of the Secretary receivine t1·:o or more nominations for an~' one 
:;osition, an election will be held for that particulr.r position. In case 
'there is any me!!lber Hho wou.ld lH:e to help in rtl!'.ning OcJr Club, the 
positions on the Co=ittee have been listed. A.~y rerson interested in 
fiJling any of these positions, can have f'J.ll details of any position 
by getting in touch with tbe Secretary. It •wuld be pointless filling 
up this issue of Lo-Eey Kith pages of run-do-..'11 on the various positions. 
Eere is the list •••••• 

1 • CEGI.!\IS~ 
2. S'SC?.ETJ..RY 
3. U:SASTJ!fER 
4. :P!-'.ESIDE:\T 
5. :SDI:I:OR 
6. AS SI S 1'1-~RT :SDI TOR 
f. SCO? .. E30i.3D 1··:BJ7AGE 
5. CDl\TEST J..!ZD ..L.\>.'ARDS !(ARP.GER. 
? • KEli C P.:ELATIOl:S l(AlL4GE!', 

1 C. \>.'QF DSLEGJ,.l'3. 
11. SIJ:.73 CC-CEDI!~A1'0RS 
1 2, TE::"'nKIC..L.l :PROELEM ADVISER 
1 3. :rE::HHICJ..l EDITOR 

If you do decide to help in rurming the Club, there is some 
'~o=.i tment required. Therefore if you are not prepared to freely make 

· .his co=i tment, there is little point in taking on t!'-,e job in name 
O::Jly. 

THE CW OPERATORS QRP CLUB PROMOTES THE USE OF BOTH 

QRP AND CW. WE ASK YOU THE MEMBERS TO SUPPORT YOUR 

CLUB IN THESE EFFORTS, 
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Jhe mum 
Dep(lt·tme_n_ 

I BU~~~~ ....,.---=------
last the Club, has some one willing to take AHOY I am very happy to 

h on the Co~ittee position of Secretary • 
.-1'!'.11~~ ...... T:HERE •' J,ei th TJ1~5LG !'ierr,ber no. 18 has informed me, 

that he will give it a go, and will carry on 
up to the annual election of the Club 

Committee en the 19th. Feb '85. As a matter of fact Leith 
started his new job bacY. in early Nov., and is now en­
gaged in answering the back log of Club correspondence. 
The position of course will be declared vacant on the 

19th Feb, in line with Club policy, when it is hoped that Leith or 
somebody else will take the job on for at least the next twelve months. 
From now on please address all correspondence of a general nature to 

SECP.ETAR Y, 
Ci·l OPERATORS Q.'l.P CLVB, 

64 ViEROONA AVE., 
FAP..KHOWE, 

S.A. 5033, 
AUSTRAliA 

I would like to say thank you to Leith, for 
job, which will ease the . work load sitting 
ent. Correspondence for Lo-Key can still be 
until the Election and then we will have to 
Editors job. 

tackling the Secretary's 
on my shoulders at pres­
sent direct to me (Editor) 
see, who comee u:p with the 

The above is not the end of the good news, no sir. It also gives me 
great pleasure to announce that the Club now has a Treasurer, who is 
Fevin VY.5.r.KZ member no. 43. Kevin has kindly consented to look after 

the Club's finances, and will continue in this capacity until the 
election, when it is hoped he will nominate for a full year. Kevin also 
ssists as membership list organiser and Lo-Key label printer, besides 
elping with the printing of Lo-Key. 

•*•~****************~ 
Now if we could find some one to stand as President of our Club, we 
would have a full three member Commi.ttee to run this Club. Col:lbine 
this Committee with the State Co-ordinators, and we now begin to have 
a Club run by the reembers for the members. This is the ideal set up, 
rather than our present one man show. It would mean doing away with 
the Organiser position, which was really created out of necessity, 
because of one man havine; to do all three jobs, under the one title. 
This would mean a more democratic type of Club, which is a lot more 
satisfactory than rlhat we nave got at present. Do we have ONE member 
who is prepared to STAKD for the Committee position of PP.ESIDEHT at 
our Feb 19th '85 election of a Club committee. 

TI1E CLUB CO!•IT"!ITTEE ELECTION IS 017 19th. Feb. 1925. i·IE 

URGEirTLY REQUIRE A PRESIDENT AND EDITOR FOR LO-KEY. PLEASE 

SENTI YOUR NOJI:Il~ATION TO THE SECRETARY AS SOOX AS POSSIBLE. 
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A PAGE FROM 
LENNY'S QRP 

HANDBOOK 

Eavint:_r srent in excess o: 5C y0>crs t·J_jld.ing 
circuits crour~d V8.lvLs, I trust thL:.t the merr.­
bers ;:ill forci ve me for this return tc the 
magical era of 1 93& in .tn'< teur Radio. T.'any 
"Cld :l.'imers" like rr:ys;;lf -v:ill rememtsr the 
''R1~RT 60'' and t~e Q~l 40'' described in QST. 
The results obtained from these little rigs 
were fantastic. So for mv last effort as 
Editor of Lo-Key, I h2.ve ·tal' en the circuit of 
the QSL 40, and v:i th sui ta.ble t:!odifica tions 
arrived at -;;hat I have called the Q?.F RlTI' 5. 
Layout and chassis size are not partic-ularly 
important, and can be arranged to E'J.i t any 
old chassis you may have on hand. That shown 
in the photographs measures 5-i:" X 3-lo-" the 

~_g:'c~~~~:Sd;~JJ:~ size of a QSl card (hence the name). Depth 
wALWP was 2-i". The circuit of the transrr:i tter is 

straight for-;;ard. Points to v:atch are the value 
of R1 (experiment), and voltage fed to the 
screen of V1 • Correct voltage vlill be shmm 
by the lack of chirping when the rig is keyed. 
V1 can be any valve such as 6V6G, 6AQ5, 6CL6, 
6CE6, 6L6G, or even an 807. Coil and condenser 
values can be any col!!bination of the t;:o, that 
will resonate at the crystal frequency. I'his 
transmitter co"J.ld be made to operate on 1 ,8mhz 
).5mhz, 7mtz, and 1Cmhz, or could be made to 

operate on all foCJ.r bands by using plug in 
coils.Keep the DC input to abotJt 7.5 v'atts 

+ and you should be some1-:here near the recuir­
ISO ed 5 wa;;ts output. :Pov:er supply is built on 

seperate chassis. 
H.RTS TJS:r 

E"'tvuJ 
V1 ••• 6V6G,etc, Coil &Condenser(L1m )suit 
02,3,4, .1ufd, 600v .. ,R1 400 o!o&s 1011'., 

Xta:lj 
FIG. 3--ClRaJIT DIAGRAM OF THE POWER 

SUPPLY RFC 2,5mh., Xtal to suit freq,, li 0-100ma., 
P. 30ma pea lamp, Sundry hardviare, 

THE BOTTOM VIEW SHOWS LITTLE SPACE TO SPARE 
Thr .ocket foT f~ powff kcadJ U on tlu! Wu.oe-r chauU rdre, 

allghrb to kft o/ cl"nltor. 

T. Transformer 220V-CT-22CV Sec. 6.3V 5V 
L, Filter choke 12R 50ma,, 05,6, Bufd, ' 
500V ••• S\-'1 ,2. off/en sv:itches, R2,3 20'rl' 
10 K/ohm resistors,Valve sockets, -;;ire, 
nuts/bolts etc. 

Use this rig in conjunction with balanced 
type of A7l1, and center fed open feed 
antenna, such as described in Antenna 
Farming section of this issue of Le-Key. 
and you could be amazed as to ho-.· far it 
eets ;your signal out. 

HAVE FP!J A?\D GOC1D Q,~:rn:G TC Hl 
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BITS 
'N 

PIECES 
TOP BAND(160m,)OPERATION" 

As there was no interest at all expressed, in a suggested Club 
involvement in exploring the possibilities of t.,RP C':l DX on this band, 
the idea has now been abandoned. 

***********~************************* 

CLUB JU!IT\: BOX 

As there was no interest at all expr8ssed, in a suggested Club 
involvement in running a spare parts "Junk Box" for the benefit of 
members, locking for parts for "Home Brewing" projects, the idea has 
now been abandoned, 

*****************************~**•**** 

JOHN: i~OYLE FIELD DAY 

On contacting the 'IliA ~rational Contest manager, :::ur Secretary Leith 
has been informed that there may be an alteration to the usual Feb. 
date for this event. There appears to be quite a deal of confusion 
going orr at present, in WIA contest circles, so best we as a club forget 
the Jorill Moyle this year. Apart from the confusion in regard to the 
date of the contest, it does appear that our members are not showing 
any interest in this event, as no support for it, has been received by 
.our Club Organiser. 

************************************* 
'fECENICAL ARTICLES FOR LO-KEY 

I am very happy to report that there has been a good response 
from our members with articles for the News Bulletin, during the last 
few weeks. It appears that we will be able to run a high standard of 
the technical section for a few issues. To the.members~who have sent in 
articles, I say thank you very much indeed, and assure you that your 
efforts will be printed as space permits, in future issues of Lo-K')y, 
To those members contemplating sending in Qn article may I say that the 
Editor needs all he can get, so please continue to support your Club in 
this matter. There is every chance of the Club putting out our own QRP 
Handbook, when sufficient information has been gathered. SO PLEASE KEEP 
THOSE AR·TICLES COMDIG. 

NEWS BULLETIN 10-KEY 
You will recall that in the la~t is~ue of Lo-Key, my a~~i~tant 

editor and my~elf did a~k the member~hip for some feedback, a~ to how 
you liked the new format. Unfortuneately not many member~ did let u~ 
know your view~, which i~ a little di~appointing. Never the le~~ there 
were a few who did, and Kevin and my~elf thank·you very much. Of the 
letter~ we did receive, they all liked the new format. A~ thi~ could 
well be the la~t Bulletin that Kevin and my~elf will be re~poneible 
!or (Election coming up ), we both would like to eay thank you to tho~e 
membere, who a~eieted u~ with articlee and information, which made our 
taek a little eaeier. We truet that you will give the eame eupport to 
who ever takee the job on. 

************************************** 
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* * 

-~ * * AWARDS ,.. 

..::Q.~R:.:.P~',·:.::O:.:!l;;.lK:.;.::;'::,:.'..;·:.:.t"L=L-=C.:C.;;.~::.::r:.:I:.:~,;,;~?:::··.:..:?::..S~J:.:.\'.::..-.':.:12:.:·'-=D~(_;;'I;_;;f-~_C) * * 
Ey Fred Eonavita 

1-!5QJli ( 31 ) 

The International J,mateur R8dio Union (IJ..RU) has fin<:clly arproved a OU' 
endorse~ent for its •:ell kmown 'r/.I,_C award, effective Jan 1 1955. A sti 
er endorsinG the standard v.'AC certificate for low power operating, will 
be available for proof of contacts with Hams in the six continents, for 
QSOs on or after Jan 1 • It is not available for contacts made :prior to 
that date, accordine to the 11-.RF rules. -
Power during the contacts must not exceed 5 watts 011tput, or 1 0 1r:atts 
input the rules stipulate. The effort to se~1re the C?.r endorsement 
beg--dn in July 1983 at the IARF n:eeting in Cali Colombia, i·rhen the idea 
;:as advanced by Carl Smith \'iO:S'I.'J, vice :president of Region 2, at the 
request of some union members. It Ken final approval at the IARU meet­
ing last summer in Paris. 
To qualify for the award, an applicant nust submit QSL cards fron 
amateurs in each of the six continental areas, as defined by the lARD 
rules, and as shown on the &lUlL ;:orld map. !;o photo copies of cards are 
acceptable. QSLs must shov1 co!ltacts made from one station, in term of 
callsign (this rule is waived in the case of a change of callsign, 
because of a license upgrade.) From one location ( an area or metro­
polis not exceeding 40 k:i.lometers or 25 miles in diameter), and the 
node and/or band used for any endorsement ar·plied for. 
The IARU offers this guideline in dete~ining the area of a station 
loc2.ted adjacent to a continental boundry. KORTE A~~ERICA includes 
Greenland OX, and Panama EP. SOUTH A!-H2ICA. includes Trinidad & Tobago 
9Y,: Aruba, Curacao & Bonaire fJ2-4,: and Easter Island CEC,: ASIA 
ir..cludes Ogasa.:ara Islands JD1,: 1-'.:aldives 8Q,: Socotra Island '70";"': 
.t.bu .Ali Islands J2/ b.,: Cyprus 5.B, ZC4,: and Ankara Tb.2 ~.: OC3J..l~A includes 
Einami Tori-shima JD1 , : Philippines DU,: i·iest !~alaysia 9!'-:6-8,: .DmQ­
~TESIA YB,: EUROFE includes all the 4th and 6th call areas of RSFSR 
Db.4-6,: InstanbUl TA1 ,: All Italian Islands I,: and Azores CT2,: 
.AFRICL includes Ceuta and Y.!elilla EA9,: l'ladeira CT3,: Gan Island VS9l!,: 
French Austral Territory FBS,: Heard Island VKO,: 
After verification QSL cards will be returned, and the award 1r.'ill be 
sent soon afterw-ard. There is no application fee for v.'/-.C, Hol-7ever a 
self addressed, stamped envelope must be included for the return of all 
cards. If the cards are to be returned by reeistered or certified mail, 
sufficient re~ittance must be included to cover the costs. Check with 
local postal authorities to verify charges. Amateurs from the DSA, 
Canada and those co:Jntr:ies without IARU representatj.on must use a 
special WAC award application form. Send a large self addressed, and 
stamped envelope to IARU, PO Box AAA, Newington, Connecticut ('6111, 
USA. tTSA and Canadian applicants also must have a current membership 
in the P.RRL or CRRL. All other ar,plicants must apply through their 
respective countries member society in IARU. 
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Trl E '~DJ TOR'S P:t AY?.H 

LOHD ·;'EOTT YKO'"'SS'l' 3E'rl'E2 TUY I n~O'.! '·'YSElF TC:AT I J.Y 

G:Wn:;rc; OL9B.'t, J,::D S0!·1"S JJ..Y \·'ILL "?E OLD. K'SEI' MS FnO!·: 

R:SLEASE ff:E FROT·~ r.:y CRAV'IHG ~·O ST3.AIGETE!~ C'PT :SVE3.Y-

BODY'S AFFAIRS. 

•-:/1RF. r~E TEOFGETFtTL BlTT FOT !>':CODY, HEL:PFt11 BT'i' ~;o:r BOSSY. 

\.'I:m Wi VAfJT STORE OF i·:I3Dm··, I1' S:SE'':S A PITY NOT TO l'SE 

H' ALL. BFT TEOP ImO\".'EST LOR:J, TEAT I '1.'1JiT A FE>·! FRIElillS 

AT THE EI~D. 

K:SEP !·~Y !'HlTD FREB FRO!·T 7iE RECI TAJ, OF EXDLESS DE'l'AILS. 

GIV3.EE \.'IW7S '1'0 GET TO T""i!E POHJ'r. SEAL rn LirS ON r.-;y 
ACHES J.Jm FAH'S. T"rlEY J,R3 INCR'SASII\G, AI'ill 1073 C'F 

?..EH EAR SI HG TED~, IS "B3CO:.:HTG S\'.'EET"!B. AS TI13 Y:SA."!.S GO 3Y. 

I DARE }70T ASK FOR GRACE EmHG!'l TO ENJOY THE TALB3 OF 

OTHERS' PAI!\'S. 'JT'~ HBI,P i!iE TO B!TD1TP.B :'EE'-~ ';.'I~ T'ATIRNCE. 

I DARE I;QT ASK FO?. ::rT·1PROVED '·'"E!';QRY, "3l'T A G::tO\:I~~G 

I-IUJI~ILI TY .um A IESSING cocr:suRE}TF.ss \-7HEI\ T'Y l'F.tronY 

SEE!'TS TO CLASH, 1tiiT""t: TEB T•':E"'ORIES OF OTP."F2S. :r:::;;,S'E :,•:::; 

THE GLORIOUS LESSO!: 'l'EAT OCCASIO:TALIY I ll!hY EE :·Is'.rAJ:B!I. 

SOYJE OF THEl'-' ARE SO FARD TO liVE 1·.'1TH, Bt'T 'A S0FR OlD 

PERSOI~ IS ONE ot' TEE C::tC\'iUE'} v!ORKS OF THE DEVIL. 

GIVE RE THE ABILITY ':'0 S:S!'~ GOOD T'iiN:}S n: T.'!TEY.TECTBD 

PLACES, J:ND TAL"S!r:rs TY P~TBXrECTE:'J TEOrLE. A::D GIVE T"E 

0 LORD,. THE GRACE TO T::O:Ll Tl-I:s'-: SO. 

Th<>nks to the unknovm author, and thanks to the unknown person '·:ho 

sent it in. I know that it has eot nothing to do witr. ~P.Fine, but 
I like it, and wanted to shD.re it with :'nu, Editor. 
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ANTENNA FARMING 

~rs ..... · :ir:;.::;::-;~-:d ·.~:?Y:r h:ts done e:_n r:-~1t:st2Yld:.nr: ;:cl co:.:rj lirl.~- 1:is ,..:r:r P.C}1Jip j 
::er_t }-_3.:ld8ou1:, 2~nd I hGy-c r:-ost ~J'1"t :'1Pr:'~bcrs tavc- obt~::.inr-:1 n cor~:. There 
:::.re 2C:' .... erc.l ciYC~~i ts in t::0r€' "t"7i ::r: ,,.;Lie!-: I ar: r~ni:l i~.:.l', '1.1Jd r.:;~r~· others 
: l1sve se0n for t~0 !irst tine. ~he1~8 is u cooJ d0~l of ~uterinJ there 
~c~ ~~e ~~ilder and experiMenter. 

;L7 e xce:r1 t 2 t r::.:.cc: :-~ 20-::=c froi.l ~:i J 1 C'rr' s ·;·ire lin tenn~s is a {"'C'Od 

8!-:cic-? :or tl--.:s h:;.~:1'bcc)!(. That ~.:.ntcr:r-t~l i[' u. :~:r:o1.Jri tc v:i tlJ 1.1::--.tn~.'" ':":::rers 
iE t!·.e u.3., ~~~i !1'"S br:·en in use, OT' \':,r:i:;·:ti0!1S of it have bf'E'n jn 1JSe 
at \·~~2: for s0v~ral ye~rs, an~ ~ith f005 re~1lts. There 3rc }-o~!ever, a 
a fe~ .. .- r-oints 3.Cout this ar...tenn:l not c0.,..re!"cd b:.· T":r. Crr, uni v11Jich r::-~~,r 
bs cf in: .. ersst to the :~~J'0.!'. l0ok :':ir.:t nt t}-Je accof"T'l}':-.;nyir..c di::;.crie.:-r:, 
v.Lic~-: is ths sr~!:l:: as ~he 0:!:!0 on T:JCS 26 of D!'0~:;'s h::..n~Jtc:J'!·· 11~,t labcJ..:=:d 
d.if:~~re~-::ly. (I "'~ill br:' "\·-'OT~·~inp: }-_f::·e \·;j_th '":ll?as,Jr2::-0nts in fe~t, so bare 
t:ith r:-.0~. Tte r:c::;t co::r-::-~on1~r ~1sed dirr:en::ion for tLc flrit tcr.' of tLis 
rr.ivers::.l /"lntt:.::nna is 1 C2 fe£:·t (51 fe-0t c~;c:· side of the cr:?it(~!' fcPd. 
1 v:..~~.) ?e0dl.ines co::1c iYJ ~ "'I:Jf.:..riet~r'" of tyrr:c., htJ t tr~c most r,oruJ.r:..r in 
-;;r.e t". '3. is <150 oh,-:1 line, ei tber OpC'n v:i:c'eline O'Y' 3.l1 in~~';}<.;. tc:;d ,.,i 1"1L0r: 

Jine si~ilar to 30r nt~ twin lead, ~~t with abcut 1 5/16t~s of 8n inch 
sr2.2:in~ cc~J .. :~::en t!-"":e 1·:iTts. (I v:i11 hav~? norc corr'.~~?nts or:. ~he us!? of 
~5C c~= ribbon line in a Eorn~nt.) The e3sist to obt~in and least exr-~n­
sive fs~dline of cotlrs~, is the 3CC eh~ tcJe7ision t~in J.end. ~tjs J1as 
been used s~ccessfully ~n tnmyorary installations, such as a rortable 
2L te!!n& h oi stei np in a tree n t a holida~r c2.rr!rsi te. ·-;;cc o1!rr: tvr.i n J. r:.~;,tJ 
tend2 tc ~tange i~r~1anc~ vh~n it cets ~~0t, so it Eene~ally is avoided 
fo~· rerr:_2Iler::t installations here in the St8tes. 

~-h, .:c;c oh':' line ;;bile co:r~.onl;,· 1.JS~C -J, rcs"s so•:.o r1·J;.·si c::.;l rro"blerc.s 
,···se~;.-:..; ss sf its ~-:idth. :; .. ,.:--e:u tLoDf,} the ribto!'l J irJc has l!ol~s evf::r~{ f8"d 

j nc!·:r: 2 ;-:3] onr~ its J.enct:~t in an effort to reduce -~~inda{:'.:!, 8 s~iff 'hrPcz•:: 
c:.::.Y1 ~.o:::s it -:J.r011nd and r11t eno1Jr:h strain on t::e Jin~ to s!:'J.I i~~, 
l''r~ic-:2•crl:; at ~1:-JP conter feed -:::oi:It. If ~5C' ohm linr: is t0 be nm for 
~CT'2 t}:~~n 2'3:~~- .?J fPet, v:ith out a Sl]prort of SOr:Je sort 't'J }:CSJ.' }1rt:'SS11rf:' 
off ~r~~ J.in2, so~1e nF:?~lr.s cf extra Sllpport should bs- tri~d, so it does 
n')t fla:r: arDu~d 1 Jf' ttere a!ld. cause rro'blerns. Cn-? :JOllJtion is to t!;re.·;_d 
a 2-ic:-~t !l:ylon cord ttro·JcL tho? ~oles, ty·jr:>S C~ne 0n0 of t.re cord to t:10 
ce:-"ter insulator, :<nd the other end to a roof edce or sircj_lar S1Jf;IJOrt. \ 
rut the strain on the cord and leave sorue sl8ck ic the feed line. I 

I Gstting bacl~ to tbe diacrc;~, lool: S..[;2..in at tL'5 dirr~ensions _!~3 and BC. 
I It is the coml::inc:.tion of these lencths, onr: half the flat top rJus the I 

'feed line as measured fro:n the center in::'.1lo.tor to the 01Jtr1;t of the I 
j antennc: tuner, that is the secret c:f the e1uc2ess of this antenna, and 

l r.;8}'.es it a11 b2-nd. It is here t:r~at I djs3r-:r~e i•:jt}: r~r Orr'c state:nents I 
on pagC' 27, that these lenr;ths are not critical. For or-timun perform- j I ance frc~ t~1is antenna, .r .• :J + :RC sh011J.d not nq11aJ 3 whole m;r]l;er v:he:-, I 
divjdt.:'d by 16 or 22. For cxamrle, if 1~~::-51 8nd "P~=-115, tbejr S,Jm is?(,. f 
But 96 divided by 1 (, eqllals 6, <md ;•hen divjdr:'l l:;i -:'.~' eqno.J.s tt.4. The ll 

~i~st ans~cr is a no-no, ~Jt t~e s~cond is 3 Jjt.tJo b0ttcr. ~Tow jf ~C 
js cLan:-::ed ~o z:::..:.~ 53 fct::·t, tl-:en 1-..E+~~ 0:-pn:..Js 1C.-1. 1c·11 r1i"tided ~-,y 16 js 
c} 5, ~ .. ~!--~i]e divj sion by ~)2 equals !i.7, t';o \:or~:~:bJc C"Jns\·:ers. TLc J.·"y to 
r.;. J tr:is, as most of yon hc.vc• fi131-1r"'d 011t by l'.cw, j" ~voicJjnc fPr':l 
l '!:cs ,.,.;tieL 't>~cn:r:D re::::::o~~!v;t r·ll ;""!n~· o: t:-:r:: 1-.~tr:d:. i~ ,J~C'. ~,h~ tctJJ.] J(~n~th 

·---~ 
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~3 ~/{ 0 8~~~~~'~"'~ 0 ~r,~ 0;~~~ 2~\'~-~;; ;c ~~l :;i ri~~ ~~o~~r f~tTs t;.~~" ~:~. 2( ~::~ ~' 
3.ntcnna vtor}:s "\o,rcl1 on 3C' nc·tsrr. ~0.1 mh;;:, 1J?,ir.c t:1.:i2 : .... om.-:Jlc:~.) 

The closer ~.T011T o..nsv;(~T' j__~- ..!L-0 .5, j •'?. (.:), r·.:-·-, : .. ~ E'·lc. _.}--,,~ 

he tter off yoiJ. :1rc:. ~he fe0d 2-ine or t:1e fJ.s. t to; lr:n:r:t:-.. c;-:.:;: 'L·.:: trirr.c:r:~:J 
as needed. The bcu'Jty of this antcn!B is tLc..t it !Jc;.s no ~.<>t rJj~c·n?io~ .. "'. 
Success on b~~1s fro~ 4J meters and ~~ has t~en rerorted ~ith a t~tal 
flat tor> lrnctb of 50 feet en '" 0r.nll urb:J.n lot. 'i'hls antor,n:' r.:'.T'! ::.r 
us'3d in the In-.,,rtod V confi[C:llration. 

It j s c_:s~cnti8.1 of c011rsc:, to use ur._ &::lt~!'lnS. tun:.:·r ·":i tb. this 
sf:y '\·lire. The tuner rr.:ust be cG.r~·ble of t1;nin0 bul::.nced Jinr:s. Jf ~-:D·.ors 
c:1n tune onJy unb,llanced coe1:dal linc·s, t~:.' a 1 : /_ 1:'1.lun at tL" e;·,t­
rut of the t1Jner, to cc1Jr;le yo1;r si{T:E.l.l ~~.c; tLis alJ b:--~r:d s.r:te!::.:~:. 
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*HOW TO DESIGN QRP RF POWER AM PS* 
by 

Rod VK6 KRG 
T'art of th~ fcm of QrpinD hJ to be able to u~:e readily av::il'l"blP. 

COTiiJ:-On€tS in v.~ha"t V:8 bulld • ~O!T.:>3times a Fov:er 'l'ran~j stor !l::lJ' (:~ 8V::.iJ­
::.tle v:l"'.ich may be uscft;l 1 and the or.Jy thine;s kno>,11 a1•out it, may be 
maxim,J.!!J frecuencY and case diseivation. This ~.ay ,.,.,ell l.,e 8.11 tt:1t is 
neejcJ. for ;.; ;·ot,.,~r arnJ-.-}ifier. ~ 

:he :first thing I v!ill c-.ssurr1e j s tL:J.t th~ power jnpu t to your 
a.m10lifier is kno·,:n, an:1 that yo<Jr drivinc s01Jrce is rr,:;tcLed to 50 ohms. 
Tt ... is :--~·:d:cs d.esi&jinc P~.:sier, ns ~ost test C(.duipnent is for use at )~; 
ob.ns, Lets assume you h::.vc 1 ~mtt into 50 ol~r:s ~1t 21 m::z. If no po;:er 
meter ym: can measure J::O~:·:cr by using a d:i od<:: _probe 1 '"-nd a :;::; meter to 
measure the RES 'To1 t:<.::;e on yo~'r 50 ol:m durm~:y load. Use the formula l'o<:er 
= Y..~ where V2~iU•:s voltage squared, and P.. is load resistance (50 oh:ns) 
f R 
or 1 ;:att. This represents approximately 7 volts R!-iS into 50 ol1ms 

(V'-= 7 1 = 49 = 1. 
li ;cJ 50 

:I'he next thine to do is to have a guess at the eain you can cet 
from yo'.lr am~lifier. At this rower level most transistors will have a 
power gain of at least 10. This means that if you really ;:ant eel it, 
;your amplifier could t;ivc 1 C' ·,1atts. However v:e only need 5 1w.tts, so ;:e 
will design the output tuning accordingly. It should be reme;r.bered tr.at 
provided a stage has enouc;h I:u•r:r DRIVE FO\':ER, the output pO't1er c1e:-ren1s 
Or, only the output matching net1·:ork des~gn, and the S"L'.fply VOl taee o 

Eere nov; is ;rhere r:m·:er dissipation of the po\·:er transistor cor::es 
into t'!'~e ;:.ictur~. So.::netimee t;ood transistors wj lJ convo?r-c DC rov.Ter to 
RF rov:er 2.t efficienc:y of 80~ or rrwr<", ~'his is 1musw.1 and 50 - 7C ""', i8 
~ore co:nr:or.~.. ·.:c carJ. use tbe \·.~crst:? car..e in ~·.nr desi 0'11, ·~·:f.i ;:-h :nesns 2~!li' 
the :0:::: inr,ut r·o<lcr is converted to F.F rol·:(:r, and b.·,l1' is converted to 
heat in the transistor3 out~'t collector or drain, ~Lich me~ns th~t if 
your outrut ro~er is 5 ~atts, then the input pov:er ~ould be 10 watts. 
'rhis r::eans that your tra.nsi.stor ~:ill need. <:!.t least a 5 1-:a.tt collector 
d~ssi~ation. Eaving said this, the ~ctual circuit efficiency is determ­
ined by your transistor UE'ed, [:nd r.ot cy circuit design, You co-Jld 
well get 7C or so;;, ;;b.ich means you could use a lower diss1p8tion 
device, but ;)ou run the risk of doing it in if you r:av<? a bad load 
match e.g. accidental short circuit. I:f yov:r transistor turns o•1t to 
be less than 50;::; efficient, you might vmnt to substitute another type, 
esrccially if_you need to conserve power, As a matter of interest, if 
you did cet 80% efficiency for 5 watts out, yovr inru t ~1ould be G. 25 
watts, and your transistor would on1y dissiratc 1 .25 \·mtts. Ho~: vie 

l:ave the basics let us do some desiGning, 
~le know the :followinr; rn·uT J'O\'i:ill~ = 1 .,:att 

ou:rn:.::T ro·.:ER ~ ':i ~mtts 
S'l'PPLY VOLTAGE = 1 3.8 volts 

First v;e dcsicn and buiJd the outt-·1lt network. l'he 
tran[jistor must see H. 1oai1 resj stancr~ of HL :l!""~d 
RL = vccz. 

'2'PO v:here VC8 ~ supply vol tuce an:l ro = o" tp1 t 

1 4 



power desi:r;e?• This form11la is standard for 
I'ower Amr·l~f~erE. Supply volts = 1 3. 6 •• RL 
= 1_3~ "' 1 9 ohms. I'h is impedance must now be 
~5 

transformed to 50 ohms. This is best done 
with an L networl;. 

Look at Fie. 1 The DC supply must get to 
the tru.."1sistor via the RFC, Its value is not 
critical, but its imredance should be at 
least 4 X RL or 75 ohms in this case. For 

21 mhz this v;ould be I,= Z 75 8 0.6 u':.v. 
?"7'T'F "-' -r32 X 1 (l .:- . • 

liext to actually 1vork out the ne"tv:o:t1-:. see d[ 1 • If you h&ve a COJ'Y. of 
"A Course in Radio Fundamentals" by .t.. .R .R .L., complete L n~ twork des~r::n 
is cove;.'ed on pac;e 70 and it j s a pj e~e of cake. :::Ut. ~;·re ~s a sho~~en­
ed vers~on. 3y the way x = reactance ~n ohms. Rr - !uuJest. of the uY>O 
impedences (in this case 50 ohms). Rs = lowest of the two ~mpedences 
(in this case 19 ohms). 
r;ow RP - e.:Z. ..... , • Q~ _j_ I ~ §E. = l·~~ . J'\~ c 

'itS - -, •• -.- '"' .. ...,. 
Now XL :z. JC Q. ')( RS XL 1 = J •2'8 ,.._I q = 24- • 32 ohms 

I ·~3 't = l·.ll 

:. L at 2t,.,h; :. 

R L • L"L - 24· a'2. 
~ • • - ,.:18 X2/,... to• 

XL.. = 0 ·f814H 21TF 

l:t FoP. ., I MHz.. The value 
the c~!cu..ftt.f;Lf'?J, 1 ju.st; us.e 
td! wi.f:t be o.#< • 

~ a is one~ U.~et:{. 
'ood. co.,..5t ru.ct L07l. 

So!,.i?a-J- {or Cl 
X . - .• Q., -50 :::. 30·1..11. 

No"' c% - ?;f- -;:28 · ' 
I . C"2. ~ I t:t lf fF 

This value of capacitance is part of CB and C9 in Fig 2 of page 20 of 
issue 3 of Lo-Key. The rest is made up of the input capacitance of the 
standard 50 ohms Low Pass Filter, That concludes the output netv10rk 
description. Remember that it is simple. LTust t1o:J:e it a bit at a time, 
you can do it. 
Ilrl'UT NE:r',:ORK D3SIGX ....... This was a real proble:r; at first, but as it 
~Qrned out, a simple method was invented to cope ar.d here it is ••••••• 
You will need a receiver, R-X noise bridge, AT\.', 2.nd to actually mal"e 
it, '>:indine v:ire and Capacitor as you will calculate. Basicall;J' •re need 
to know vlhat impedence the a:::plifier input sees, v:i th the in:rut drive 
r·ower connected. Unfortunately this is not the sa~:e as small signal 
inpJt inpedence, So first you must put your drive signal (1 watt) into 
your amplifier via an .h.J'U. The reason being that an .h.Ti' will match any 
antenna to 50 ohms, so it should also do it for an a:;;I;lifier input. 
Set u~ equipment as in Fig. 2. Use verv short leads into the ~rlifier 
from .,he AID. Adjust S\'7?. meter for minJ.mum 8\'.'R, v;·ith rower S\lJ;plied, 
the amplifier should deliver full po•:er into the loC<O., armmd 5 to 7 
watts in our case. Now locically if the h~' is remcved, and the input 

from the St.'H meter is terminated in 5C orillls, 
then a measuring device connected to the 
unknown or ou tru t side of the ATF v:ill see 
a cornrJex impedance, Yi'hich is oprosite that 
which the transistor is. rov; a RX nojse 
bridge v;ill see this as a series circuit of 
R and 1 or R und C. Supposing your bridge 
tellE you that tl:e unknown impedence is 15 
ohms in series wi.th some inducUve reactance 
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This was the case for our amplifier. It means 
that in fact the transistor must look like 15 
ohms in series with some capacitive reactance 
as the ATU had to cancel the transistors in­
put reactance, and also transform the 15 ohms 
to 50 ohms. This is precisely what we must do 
i.e. make a tiny fixed frequency ATU or match 
-ing network. Here again an L network is best 
as it is the simplestto match any two complex 

impedences. To measure your ATU unknown impedence, set up your equip­
ment as shown in Fig 3, and follow your bridge instructions. If you 
now look at Fig 4, you will see that the transistor looks like Rin and 
Cin in series as described. We now need Le to cancel Cin and an L net­
work L1 and C1 to match the 15 ohms to 50 ohms. Now you can see that 
Le and L1 are in series and can thus be wound together onthe same form. 
In the case of our amplifier, Le was so tiny that --:r just ·,.;ound 2 extra 
turns on to the coil L1 • Since I have already described how to make an 
L network, I will not re-describe how to do it. '11'hen you have construct 
-ed your input network attach it to your amplifier, and check for a 
1:1 S't.'R on the input when fed with 1 watt. 
EOT:SS AND ERRA·TA 
1 ••• In issue 3 of La-Key, in the article on the QRP MAXI &~PLIFIER, it 

showed Diode D1 reversed. This is indeed a bad blue on my part, 
because if built like this, it will mean instant destruction for 
your amplifier, with power applied. 

2 ••• The circuit board and component overlay as shown in issue 3 of 
La-Key is much smaller than the original actual size. I will 
supply full size photo copy if you can send me !2. Do not forget 
your address, and I will send back immediately. The photo copy is 
on graph paper, and 2 copies will be sent, one for your file, and 
one to work with. ( As can be observed there is a full size cir­
cuit board and component overlay included in this article, and I 
apologise for the reduction produced in issue 3 of La-Key. I had 
run out of time and could not delay printing any longer. Editor.) 

3 ••• There is provision on the board to add extra diodes in series 
with Diode ~to increase bias if needed, otherwise a strap should 
be put in place of the extra D1 's. 

*****************"********************* 
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TWO-BAND QRP TRANSMITTER Drew Diamond VK3XU 

This transmitter fiTst appeared in the QRP Bulletin a few years ago. 
Since that time, a number of comments and suggestions have been made 
as to how it could be better presented. So the following is an attemp·c 
to provide a simple, easily reproducible rig which provides good 
performance and spectral purity with minimum parts count. At the time 
of writing, all the parts were readily available. A list· of known 
parts sources is provided. 

PERFORMANCE- Bands; 3.5 and 7MHz, with the option of 10.1MHz. VXO; 
(2kHz on 3.5MHz, 7kHz on 7MHz, and 9kHz on 10.1MHz). Power output; at 
least l.SW, typically 2W into 50 ohms. 100% on/off ratio, with no 
click, chirp or whoop. Stable even with a poorly matched load {)3:1). 
12-14V supply (will operate satisfactorily down to about 9V). 

"CIRCUIT- The crystal oscillator is keyed in a shaped manner by Q2. 
:Broadband amplifier Q3-Q4 raises the power level to about 2W. The 
:output amplifier uses a CB type transistor; MRF-475 with feedback. It 
.is very tolerant of poorly matched loads, although the load SWR should 
·be generally less than 2:1 for correct operation of the low-pass 
:filter. The filter is necessary to remove any harmonic energy from the 
·signal before it is applied to the antenna. The method of antenna 
changeover from transmit to receive has been left to the individual. 

CONSTRUCTION- All components except Cl and Ll are soldered to the 
.copper side of a double sided circuit board. No holes are drilled for 
components, as they are simply soldered to the pads. Other methods of 

:construction may be employed, but all signal carrying conductors must 
be kept as short as practicable. Details of toroidal inductors and 
transformers are provided for the two readily available brands- Neosid 
and Amidon. Broadband transformers Tl, 2, 3 are made as follows: Fix 
the ends of two 20cm lengths of 24 B&S enam. wire together in a vice. 
Twist the other ends together and place them in the chuck of a hand 
drill. Whilst keeping the wires taut; turn the drill until you have 
about three twists per cm. Now give the drill a tug to 'set' the 
twists. Carefully thread the pair through the specified core until 
there are about 13 loops. Cut off the excess wire leaving about 2cm at 
each end. Remove about lcm of enam. from each wire end. Use a 
multimeter on ohms to identify the windings. It is essential that the 
end of one winding is connected to the start of the other winding to 
form the centre tap. Miniature coax may be used to connect the filters 
to the band switch. A solder tag under the switch mounting nut will 
provide a point to solder the coax braids. If only one band is 
required; the output at C22 is simply jumpered to the appropriate 
filter. After checking that all components are correctly placed and 
oriented, +12V may be applied with bias pot Rl4 set to minimum 
resistance and a dummy load/power meter connected to the output. Rl4 
is adjusted so that the current drawn from the supply is·about 200mA 
with the key open. When the key is closed the current will rise to 
about 450mA and the power meter should indicate about 2W. Listen to 
the signal on your station receiver. It should sound clean and free of 
click, chirp or whoop. Check the VXO range by varying Cl. This should 
not cause significant change in output power. 
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PARTS LIST FOR THE QRP TRANSMITTER 

Cl: )200pF max. variable. R1, R5: 10k 1/4W 
C3, C4: 220pF Styro/poly. R2: 5.6k 1/4W 
CS, CB: .047uF disc cer. R3, R16: 470 ohm 1/4W 
C6, C11, Cl3, C14, Cl6, R4: 22k l/4W 
C17, C19, C20, C22: .luF disc cer. R6: 470 ohm 1/2W 
C7, C15, C1B: 10uF tantalum )16V. R7: l.BK l/4W 
C 1 0 , c 2 1 : 1 0 0 0 p F disc c er. RB : 2 • 2 k 1 I 4 W 
C24, C25, C26, C27, C29: lOOOpF R9: 1k 1/4W 
styro/poly (not ceramic). R10: 2.7 ohm 1/4W 
C2B, C30: 470pF styro/poly. R11: 68 ohm 1/4W 
C2, Cl2, C23: Deleted. Rl2 1<0 ohm l/4W 
Dl: 6 .BV, 400mW zener. Rl3 100 ohm l/4W 
D2: lA diode. R14 100 ohm trimpot R15 270 ohm ~W 
QI: 2N2222 or 2N3904. RI7, RIB: 5.6 ohm l/4W R16 470 of'~: 
Q2: 2N363B or 2N3645. Ll: Same as L4. ' 
Q3: 2N3053 or 2N3B66 or 2N5I09. L2, L3: One turn #24 B&S 
Q4: Motorola MRF-475. thru 6-hole ferrite bead 
SI: DPDT min. toggle. (Amidon or Neosid). 
YI: Crystal- your favourite frequency. 
L1, L4, LS: 7 turns #lB B&S on Neosid 4327R/l/F25 toroidal core 
or 17 turns #22 B&S on Amidon T6B-2 toroidal core (2.2uH). 
L6, L7: 5 turns #1B B&S on Neosid 4327R/1/F25 toroidal core or 
11 turns #22 B&S on Amidon T6B-2 toroidal core (1.1uH). 
For 10.1MHz; L6, L7: 4 turns #18 B&S on Neosid 4327R/1/F25 core 
or; 10 turns #22 B&S on Amidon T68-2 core. Then C28, C30 will 
be 330pF styro/poly and C29 will be 680pF styro/poly. 
T1, T2, T3: About 13 loops twisted bifilar on Neosid 4327/2/F25 
toroidal core or Amidon FTS0-43 toroidal core. 
Hardware: Connectors, circuit board material, heatsink for Q4, 
miniature coax, enam. and hookup wire, crystal socket, case etc. 

PARTS SUPPLIERS: 
VariL~le capacitor: M, DS, E, W, T. MRF-475: E. 
Neosid Cores: M, w. Amidon Cores: T, U. 
Transistors, diodes, capacitors, resistors: M, DS, T, E, S, R. 
DS: Dick Smith: See magazine adverts. 
E: Ellistronics: 289 LaTrobe St., Melb., 3000. Ph 03 602 3499. 
M: Magraths: 55 A'Beckett St. Melb., 3000. Ph 03 347 1122. 
R: Rod Irving: 50 A'Becket St., Melb., 3000 03 347 9251. 
S: Stewarts: 44 Stafford St., Huntingdale, 3166, 03 543 3733. 
T: Truscotts: 30 Lacey St., Croydon, 3136. Ph 03 723 3B60. 
U: u.s. Imports: Box 157, Mortdale, 2223. 
W: Watkin-Wynne: 32 Falcon St., Crows Nest, 2065. Ph 02 43 2107. 
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* * 
STATEMENT OF RECEIPTS AND EXPENDITURE FOR YEAR ENDING NOV 84. 

RECEIPTS EXPENDITURE 

BALANCE BROUGHT FWD. $0.00 ASSETS stapler/punch $7.7(1 

SUBS 1984 $405.00 LO-KEY 4 issues 
REFERENCE BOOKS 

$407.12 
$ 5.50 1985 $ 23.50 $428.50 

LOAN FROM L.O'DONNELL $466.41 
<VK5ZFl <1> 

STATIONERY $180.59 
(inc photo copies, petty 
cash ~ postage etc) 

BALANCE CARRIED FORWARD $294.00 

TOTAL RECEIPTS $894.91 TOTAL EXPENSES $894.91 

NOTE: 

1/. Separate 1985 subscriptions ie. renewals have not been 
included in the above statement. To date $34.00 dollars 
received. 

2/. The above dollar values includes remittances in 
currencies and as such is subject to exchange 
collection fees etc. 

foreign 
rates, 

3/. The above does not include numerous items purchased by the 
organiser to perform club functions eg. typewriter, 
magazines as resource material for La-Key. 

4/. The club has the liability to produce certificates and awards 
already promised. 

5/. 

* 

The above statement has not been audited. 
recently accepted the position of treasurer 
elections) and have produced this statement 
book work kept by the organiser. 

have 
(until 

from 

only 
the 
the 

It should be abundantly clear however that the club has been 
kept financial due solely to the generosity of Len 
O'donnell our organiser. The increase in membership dues 
which occurred during 1984 is expected to offset the 
cost of running the club. 
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K.R. Zietz. 
TREASURER. 
VK5Af(Z <43>. 
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