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* ~!E&llP ~ 
.coCO>~unarn~.~ J!Gillle 

DATES •••••••••• sat. Nov. 15 and Sun. Nov.16 1986. 
p;;;;;t'ion ••••••• 'rotal of 48 hours (OOOOZ Nov.15 to 2400Z Nov. 16 ) 
MODE ••• cw onlJ ••• CALL ••• cQ QRP ••• Banda ••• 1.8mbz. to 28mhz.(not WARC) 
SEcT lOllS. • •. • •• QRP.Single Cp./Single Band. • • .llul t1 Band/Single Op. 

QRP.Multi Op.f~ingle Band •••• Xulti Band/~ti Op. 
QRO.Single Op.fSingle Band •••• Single Op.f~ti Band. 
SWL. Multi Band ••••••• Single Band. 

PERIOD ••••••••• Full Period 48 hours. 
--- Half Period .A:ey 24 consecutive hours within the 48 hour period. 
EXCHANa:E. •• • ••• R.ST plus eerial IIOo starting from 001_up to 999• 
SRP POWER OUTPUT..... 5 Watts(max.) QRO POWER OUTPUT...... Over 5 Watho 
SCORING. •••• •••• QRP etations •••• Up to 1 watt •••• 6points . 

Between 1 and 2 watt~ •••• 5points 
B~tween 2 and 3 watts •••• 4points 
Between 3 and 4 vatts •••• 3points 
Between 4 and 5 watts •••• 2pointe. 

QRO stations •••• Over 5 vatta ••••••••••••• 1point·QRO to QRP onl1 
SWL stations •••• Each QRO station logged in test •••• 1point 

Each QRP station logged in test •••• )points 
VALID LOG ••••••• Must contain a min. of 10 entries to qualify for entry to test 
Multipliers ••••• Ever,y contact in a different !TU Zone counts as a multiplier 

on each band, !J!ul tiply contact score by 2 if QRP X QRP 
BONUS SCORE ••••• Field Ptatione multiply your grand total score ~ 2 
Conditions •••••• Contestants 11111 work each other once per band in aaoh 24hr period 

All entrants please use separate log sheet for each band 
Each logged QSO to show Date, Time GMT, Station worked, RST 
exohange 1 multiplier, Power output, points claimed, Orand total. 
The grand total score is derived from the t.otBl points from all 
bands l. total multipliers from all bands X bonus acore. 

ENTRIES ••••••••• All entries must have summary sheet showing calculation of crand 
total ecore 1 Name and QTH 1 Callsign and Signature, Include 
usual contest declaration. 

CERTIFlCATES •••• QRP Single Operator Single band Highest score on each band.24/48hr 
QRP Single Qperator Multi band Highest score •••• 24/48br 
QRP Multi Op. Single band Highest Score •••• 24/48br 
QRP Multi Op. Multi band Higheet Score ••••• 24/48br 
QRO Single Op Single band Highest Score •••• 24/48br 
QRO Single Op. Xulti band Highest ecore •••• 24/48br 
SWL Single band ••• Multiband Higheat ·eoore.24/48br 

CLOSING. ~ATE •••• Intriee to be addressed tol Contest Xanager 1 Len 0 1DonDell, 
33 Lucae Street, Riohmond 1 S.A. 50331 Australia. DD later than 
29th Deo.1986. 

CONTEST SPON!:iEHE!J B"l' ••• CW OPEHATOR!. ~p CLUB ••• 
CONTEST MANAGER LEN O'DONNELL 33 LUCA~ ST RICHMOND 

3 $0UTH AUSTRALIA 5033 



THE 

PRESIDENT'S 

PAGE 
From , , • Len O'Doxmell VX5ZF/"-RP ( 1) President. 

May I take this opportunity of thanking Don VX5AIL/ro.RP (75) 1 the 
retiring President, vho stepped into the position to become the Club's first Pree
ident. Well doae and thank you Don for your efforts, over the past 12 months. 

lt is my int.eation 1 by introducing this page in each issue of Lo-Key, 
to give Members details of vhat our Committee is doing, concerning matters of Club 
business. Since there has not been time for the Committee to meet on air,, before 
the Le-Key publication closing date, I will outline a few urgent matters, that 
I will be bringing before the Committee as soon as possible, 

(1) Quality of Membership 
I am very concerned that the Club has lost some 32 ~embers, cut of a 

total of 95• It is time for the Committee to look into t.he i)OBBibili ty of overcom
ine this problem. There will alwe.rs be a small number of Members, that drift 
through, as you can 110t please every bod,y 1 but I do hope t.he Club has aomethi"'6 
to offer most of our Members, most of the time. 

(2) Xembership Numbers 
For the Club to operate on a financially sound basis, ve will aeed to 

increase our membership to around the 200 mark, over the aext 2 or 3 years, This 
can be done with some much needed publicity. So far the Club has not really got 
around to a serious look at a good Public Relations drive. PR is also one of the 
other positions in the Club, that I have taken on, and I will be asking the Com
mittee for 1~~ support on this one. 

(3) Annual .Elections 
lt is evident that Annual elections for a Club Committee to run our 

affairs, generate very little interest amongst the Xembers 1 so I will be aakine 
the Cmmittee to agree to the deletion of all future elections. 1 will propose that 
all Committee positions can be held for an indefinite period, depending on the 
Committeeman's wishes. Only when he desides to retire, will that particular posit
ion be declared vaoant 1 and nominations oalled only for that particular position. 

(4) Informal On Air Rag Chews 
They have started, On Sunday 1st. June, Jeff VK5BJF/~RP gave me a 

ring on the phone, and suggested we have a chat on air. We arranged to come up on 
3655 khz, plus or minus QID; on Jolonda,y evening at 1130 Gli!T 1 and had e great yarn 
for about an hour. From thie we both decided to make it a aoathlJ rag chew, sad 
the next oae will be on Mcade.r 7th. Jul.Yo If you would like to join ue 1 time sad 
frequency as stated. 

There are maay other matters I could meatioa, such as the·WQF 
Membership Certificates, Ways to &edify exiBtiag sear tor WAiiC baad operati~a 1 
VHF sad UHF operation, thl CW •ode, at.c. but there is aot room here. These ud 
other matters affactiag the qualit7 of aemberehip will be looked at 1 over the aext 
few moatha b,y the Committee. It ia tiae tor our Club to ataad up and push the QRP 
aad CW barrow, ao that the .&llataur Serrioa ou aee what the CW Operators Club 
shads tor. The aut 2 years vill probabl,y be the aost illlportut 1a the Club'• 
hbtoey, 

May I suggest that all Ke~bers oaa help the Club, b,y talkiag about 
the Club duriag QSOs 1 sad b,y joiniag up ae~ •eabera if possible. New laforaatioa 
Sheets on the Club have beea prepared, aad oaa be obtaiaed from me by vritiag, 
phoniag 1 or giviag me a oall oa air, 
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RAMBLINGS FROM VK5 AIL- DON #75 

Some people love a challenge-they enjoy doing things the hard way. 
In amateur radio tr~s could involve trying for a DX QSO with a new 
country or building that F.B bit of homebrew gear(and making it work) 
or helping run our CW OPS QlU' CLTJil. 
Two people in particular have met the challenge of running our club: 
Len VK5ZF Noi by his pioneering work in starting it , and Rai VK?VV 
No3 by his herculean effort as secretary and editor of LQ-KEY, 
All of us owe thanks to these two-and of course to the other people 
now involved, 
Talking about challenges, I guess Merv VK3ADX 1 s No85 letter in LO-KEY 
No9 was a challenge to me, · 
In the homebrewing department, I would have to be getting far more 
value-for-money out of the Tassie Devil kit than anything. It sure is 
a bigger challenge than building my Heathkit HW9• I finished solder
ing weeks ago, but have yet to get my QRP SWR meter needle to even 
quiver on the forward reading. However, the signal is reaclring the 
station receiver a metre away and at last the PJ. circuit responds to 
strong signals such as the Adelaide local broadcast of the Wireless 
Institute of Australia. I look forward to QSOing with other Tassie
Devils-some day(at least if anyone else is on I60metres. 
The CLUB SCOREBOARD competition seems to be hotting up-I suspect the 
Tassie Devil was a ploy to keep the high scorers like Jay KV?X No78 
Graeme VK3BGH No82 and Mark WAIJVY No?O occupied off-air so that all 
the VK7's could come to the fore. --
I am nov/ in my second year on air and am very keen to contact more 
members-maybe even on DX overseas,sunspots'permitting. Very nice to 
contact Rod"Teclmical Problems" VK6KRG No28 the other night-I could 
sure use him in my QTH. It seems that in CW QRP, like many other
things: "ITS NOT THE AMOUNT OF DOG IN THE FIGHT THAT COUNTS, ITS THE 
AMOUNT OF FIGHT IN THE DOG", 

73 Don VK5AIL No75• 

HOW TRUEII 
• Superior !unction which can !ully cover 5 :;:J.nds with the r.~e of 

2 HI-Q traps of our special production, 

• Usint only higi' standard materials, it has :;:a:;sed the strt-ngt!i test 
and has excellent durability, 

• Small and light with slim and simple design, and excellent re~is~ance 
against the wi.Od pressure. · 

• Our high per!omance' D4305 produced b;r our nxperienced engineers at 
our high le .... ~l manufacturing !o.ci1ities is h;_ghly appraised by the 
~niacs all over the world. 
I'I.W\,~ 

P ART 0 F INS T ~ U C T I 0 N·, SHEET-
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CLUB PROJECTS • 
Now and again along comes a Beut. idea or circuit that would lend it 
self to an interesting Club project 'The Tassie devil' was a good 
example. In future issuee·we will attempt to introduce suitable 
constructional projects that can be offered in either a complete 
kit or juet a printed circuit board,of course the success or 
failure of this will depend on your interest or lack of interest. 
Rod Green has suggested that his Maxi Amp featured in this issue cou~
be a likely Club project. So lets see if enough homebrew incline& 
members agree,in the firEt instance drop me a line, or better still 
obeok into 1-en 1 s information net Friday or Saturday evenings on 
3.620 QRO-SSB meet a few other members and express your opinions. 
We would be very pleased to hear from anyone who feels that their 
pet project or idea could be of interest to other fellow QRP's. 
Use this criterior as a guide. I. Rela.ted to QRP. 2. Original concept 
or further development of a basic idea. 3. Technically proven. 
4. Hot over complex. 5• Easily available components. 
an old Chinaman I have forgotten his oallsign but think his name was 
Kungfu:tsze or something like that, once said" I HEAR AND I FORGET 
I SEE AND I REMEMBER, BUT I DO AND I UNDERSTAND" 
How appropiate to our pleasureable past time of Homebrewing. 
CLUB SCOREBOARD 
As you may have noticed the CLUB SCOREBOARD has not been included in 
this issue,it would appear thet members have not found enough interest 
to support it,likewise the rf:!Fponse from m;)" appeal for your sug!est
ions in the last issue was a further indication of something but I am 
not sure what, bui. I would like to thank the members who did find the 
time to 10.xpress your views and comments,well done both of you. 
I am only joking of course,but I wao delighted when Len VK5ZF No I, 
our illustrious founder decided he had had enough rest from the 
Clu-e management and told me he was ready to get stuck into again, so 
Len, now ~rearing t~e hat of the AWARDS/,CONTEST MAKAGER and armed with 
feedback from members and a few good ideas of his own will _be ·.brinGiJI: 
out a brand new set of rules and formula for t]'_d CLUE SCOREBOARD, 
The ccm~ittee is looking at this aspect of activity very carefully 
and by the next issue of LQ-ICEY >rill be ready to describe the new 
SCOREBOARD in detail. 
COJITESTS. 
Had a bash at the QRP ARC! SPRING CONTEST April 19/20 1 only had a 
fevr hours to spare, or, the Saturday I did not hear a sin{;le QRP stn 
but diu manage to work during a I hour openin£ on 20rn WA6MSJ, W(DBA, 
KH60F, N7GXI, KI6 DA and YU2GX. Sunday conditions a little better I 
heard a lot of QRP stns and between 0440Z and 0550Z again on 20m 
worked the following QRP stns. ZLIBXIi, AH6EK1 KH6JOI, \IB7SNH, WB7AIU 
and our old friend Zack KH6CP, I Nas reluctant to thro the big switch 
just when things began to get ir.",-·3resting, but I had no option. 
Must try to organise more time for the .1ext contest, that reminas me 
to remind you all that not to far away i~ "tL<· ""'.! OCEANIA QRP CONTEST 
see paae 3 < nd mark it ciown as a rmtst on your calendar. 
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Metnhns lfill eee from the reault fJf the Elect :ion, that • I IIIL 11.0w the Award/ 
Contest ~anager·. Jo~Q Elliott VA3CVF resigned from tho position, and l would like 

Prom - J.•.•s.rds/CoJO-.est lria.Ilager Len 0' llozmell VX51J" f'RP ( 1) I 
to tbanJ.: John, oo behalf of the Club, for his efforts over the put tvelve ~u1.ha. '. 
'l'ba.W: ;•o:.u John. 

A~ your ne" manager, l have quite a number of ideu that 1 hope to intro-
duce to the members, tbrou.gL this aection of Club activities, over tbe ne.:rt yee.z· 
er two, ln fact, if l can t~ist our Editor's ~bard enough, 1 hope to Rpinch~ 5t 
least two pages of e~b issue of Lo-Xey from bim 1 to keep you all well info~ed, 
on the world aoene of Awards and Contests. 1 am also hoping to bear froiL ai\Y Uell>
ber, who b!Ul aoy ide aB of ho,.. to improve the quality of this section. ~· aim i o to 
increase the members ioterest and enjoy~ent, in the art of ~Ping. 

••••••••••••••••• 
On :;:>agt 3 of this issue of Lo-Key 1 you will find details of ou..r ne" &llliuel 

CW QRP Contest, lt is now called the Oceania CW QRP Coutest, There 6re tw~ 'chan~o 
to the rules. Firstly the contest !lOW includes a l!ecbvn for Short Wave L1~11nen, 
which is a step ir. tbe right d:i•-ection. Secondly a valid log must contain at li!».~'l 

a minimum of 10 contacts, which i~ fair enough, Tbe contest of course is on the 
15th. and 16th. of November 19861 and details will agaio sppaar in th~ September 
issue of Lo-lley. Also in the Sept. iesue of Lo-Xey 1 1 1ope to have RaJ. (our .Ed •_tu:r) I 
slip a Contest Score Sheet into each copy. l am workine; ou these sheet~ right n.o". 
lnformation on the contest will be sent to all Divisions of the ~lA for broadcast I 
fJn the Sundu,y morning eessions, Amateur Badio SZid Amaieur Radio Action R>agE<:Lin~ .~, 
as well as the ZL Brsakin magaz1ne will be notitied, &nd aaked to run det~ls io 
their respective Contest sections. SWL ll118&J:ines will also be notified, a~ ~<ell "'-" I 
~rp groupn ill 11 different countries. Join me in lBilllching this year'a Oc&I.Wia '\i 

QRP Conte~t, with a 1oo% Club effort • 

••••••••••••••••• 
Still on the BUb.fect fJf Contests, there are a r.Wilber of good CW Contest<.> 

each year, run by the lead.int; Amateur Radio Societies throughout the 1<orld. H 
would not be hard to ~ a Club contest, ueing an organieed regular CW Cont~st. 
'!'here would be nothing to etop aembera enter1Jl8 euoh a contut, and r.·.,ba:i tting a 
~oe to the org8nieers, and one to our club. In other words we could run a oon\cst 
inside a contest for our-members. Photo cop,yine is oo~on these d~s, no th~~ is 
no problem making out two logs. Personally I have entered z~ of these oou~aste, 
using 5 watts QRP and have made aroiUld 200 oon~acts on ~aan,y occasionll, J. fiod the~~~ 
a useful a:ource of QSLs, for aenral Awarda that l 8lll obaain,g. The idoa br.s merit, 
and I believe could provide us with aome extra oonteet participation. WLat do you 
think ?. . ................ . 

Coming ~w to Awards, elsewhere in this issue of Lo-Key you will find t~l 
detailG of the Clubs ti~st Award. It ia called the NC~jHCX Award (Worked Club 
.Members / Baard Club Jtembere). H hu 'been deeigned to bdp creah en int.er .. et i.n 
QRP, amongst the Amateur fraternity. So join in, have tun, and help pro10ote yo•.\r 
Club fJn the a.ir. 

Ae from the Sep\. ieeue of our journal, will be describi~ and detail1:t.<; 
a oumber of Awards, suitable for QHPera to have s go at, oo •tart sorting out 

your QSLe, 
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The wcxjHCM AWARD (Worked Club Members I Heard Club Members) is offered b.r 

the CW Operators QRP Club, to all Amateurs and Short Wave Listeners, vbo fulfil 
the following requirements. 

To qualify for the Award, Australian Amateurs and Short Wav~ Listeners must 
Work/Hear 10 QRP Stations that are members of the CW Operators QRP Club, gaining 
10 points ( 1 point for each station worked). Overseas Amateurs and Short Wave 
Listeners must Work/Hear 5 QRP Stations that are members of the CW Operators QRP 
Club, gaining 5 points ( 1 point for each station uorked/heard). Working/HaElring 
the Club Station (VK5WAT/QRP oall sign has been applied for), counts 3 points. 
Additional Stickers can be obtained by Working/Hea.:.-ing 30 (30 points) and 50 
(50 points) QRP Stations, that are Members of the CW Operators QRP Club. 
All frequencies allocated to .the Amateur Service ma,y be u.eed. The mode used !Slttat 
be t.wo-we;y C\ol. {Phone t.c CW is DD.t. valid). 
All Club stations Worked/Heard lllllllt be different call signs, (i.e. VK.2ABC/QRP can 
only be Worked/heard on one band.) 
The station being Worked/Heard must be u&ill8 the QRP BU!fix, and using DOt !!!Ore 
than 5 watts output to the antenna. 
Club Members wishing to qualify for the award, must work other Club Members. 
All contacts for this Award must be made a.t'ter 1-8-86. 
Send a certified copy of the logged contacts, with a fee of $A2 for Austrelian 
Amateurs and Short Wave Listeners. For Overseas Amateurs and Short Wave Listeners 
a fee of $A3 is required. 
Applications for the Award to be made to•••••••••••• 

Awards/Contests Manager, 
CW Operators QRP Club, .,f~ 

Len O'Donnell VK5ZFjQRP, ~~ ~~(;{$ 
33 Lucas .Street, ·"~©'f:" ~ 

Richmond, c:·r~~~~~:-~-~\-
s.A. 5033, ~{;;.V(.~·~ 
Australia. ..~~.~ ;0;;,~;5)~ 

***********"**~ ~"l')~ :c>_ •• 

ON AIR INFORMATION 
For the purpose of assistiDg members with iRfo~ation OR Club matters, 

actiTitiee etc. and also for the purpose of gatheriag information from members I 
will be on air on Fridli,Y and Saturda,y en~s each week on 3.620 mhz plus or 
minue QRbl. llode will be QRO SSlJ. There are a DUlllber of members in the Club, that X 
have never had the pleasure of a QSOing as yet.. Please help 111e t.o notify thh 1 

as I would love to hear from you. 
Len (1) Ti5ZF/QRP 

try u>ing QRP 

8 

! 

! 
I 



A short note from VK5 State by Jeff. VK5BJF 

Well after a holiday from being vE>ry 
affairs. Len VI\5ZF. is going to oet 
Good on you. Leu! 

involved in the Club 
stuck irJto i; <Jgain. 

Conditions on ttre 30 metre band !Jctve been quite variat>Je 
but seem to be settling down to very good Just lately with 
reliable QRP contacts possible to U.S.A .• cm.ad<• and .Jc.pan. 
E"en t~.<.•o way QRP. 1 have managed to stir· up a fPv.' ZS!. · s 
on JSmtJZ .. recerJtly \dth tt1e help of my mel!lur·y k<'\<': 1dJiciJ 
does till? "cq'"s ror mE' ~<.•tlile 1 fiddle ;.o.'it!J other projPcts! 
On the front covter of "Amateur· Radio'· for May is <m in:-'.et 
piwt c of the v~:5GZ/VK5XW progr·amma!>l e memor·y k2:.··er. Tl1P 
pJuject is descril,ed i11 th;;t issue. lf anv moclilt.r~r tric"d 
to contact L i nd;;,·J\'. VK5GL: about it cll~d cou i rl11 · L do o;(,. 
U1en LiJey mJQht 1 ihe to try Ron, VI\SXW inste«d. 

"-'Cll!ld like to drav.· member·s :>ttr-n'~iun 

T.>;. PI'Oject wllicll !Jr·c~o' Diamond, \'l;::~xtr 

April "A.R." Nclle tllat this Pi•')"'.:t 
111 kit fo1·m if desired. Thanks. Un··~.<.·• 

to 
he; cl 
C''lfl 

Lilt· 80 IJI(•t ;-,_

puLd i st:t.:d ill 

be Pll1Tli8.':'(·J 

To <Jll uur mc·mLE·r~;. •..JuttJ UX e;no lucal, t18PPI.' Oi<F' ,,.J 

J 
\ 
l 
I 
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SEMI·BREAKIN T/R SWITCH 
From Grabam Ranft VK7ZO (69, 

Having built the VK3Xl1 FF.'l.' 4 I wanted c. quiet semi-breakin T/R switch 
giving reasonable atter.uHtioi! of the signal to the RX. The circuit 
here is s. combinatior. of SSD =d VK3XU (tu Drew). I have ur.ed the 
Archer reed rel~ty lio. 275-233 as I wanted. to keep a nice DPDT relay 
for s~ntohing something more than 4 •·:~tte-t..sint: a Gteau,-roller to iron 
a hankie; I have r.ot included the two IN9I4 in the emitter lee.ds ofQ2 
the relays seem to drop qut cleanly and they both c-.ppear to operate 
together. The semi-breakin is a pleasure to use-no fiddly sKitchine or 
"winding back" of the RF gdn- the relay(RX) seems ';o give a.dequate 
attenuation of the TX ojp; The keying transistor mll s1d tc11 '·:i th ei the:' 
a hand key or o/p of my accukeyer whi eh puts out +5V no dash or dot • 
(i.e. goes to grour,d during dot/dash). A further refinement cculd be to 
either cor,neot another reed relay a.cross RX and. use i [. ilo ei t!,cr Ehort 
out the RX I/P or activa:be a mute or gain reduction cct in the RX. 
The reed relays ·'ppear to need very little current to operate- I haven' 
measured it. I would imagine that resistance values are very flexitle 
~.Pe transistors are either on or o:ff. For another idee. f'or electror .. ic 
T/R I refer to QST Feb 1986 page 24.- e. 4 ~1att 24 Ml-IZ Qsk TX • 

.,.._in TX 
Cl install if not in TX 
RI 5toiOK 
R2 560obm to IK 
Q:: 2113635 
Q2 to Q4 Jrrn I1CI09 'J'ype 
All diodes I:·:9I4· 

EDI TOhS NOTJ<:. 
Grahame is QRV most evenings using his all J-.ome'!Jre1' Ht atior.. as he is 
XTAI. locked on TX listen o;c 3512- 3515 or 3533, So now you la.ow .• 

TIJMW (Q) m1li\ill& GJrTI (Q) JM JMJillVJr 
W~TI.~&GJr. JEJWJIDJMTIJM®~ 

~t®~@ 
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I.- High input impedance pre-amp, input sensitivity 2vp-p up to I4v 
p-p max.input, will accept sine or square wave input. 

2,- Output power co~trol zero to 5watta when input is a sign wave. 
3.- Good efficiency at all power levels. 
4.- All keying circuits, including envelope shaping 
5·- Final output filter included, 

BASIC DESCRIPTION. 

The circuit is very similar to the one shown last quarter,but every~ 
thing is on one board. rc.r. a&b convert the input signal to CMOS 
levels 0-14v, R2 is the power control and varies the on to off ratio 
of IC.I.a,and thus determines the on to off time ratio of the final. 
For maximum output,adjust for a current of 50Cma for the whole final 
board, If you go higher,very little extra power will be gained,hut 
the final may overheat. Start R2 of at I/2 rotation.If you go towards 
earth,power will reduce,if you go towards +I3.5v,po\\'er will increase, 
but caution; watch the current,! would not take it beyond 650ma if I 
were you,500m~ should give a good 4to5watts output,any more current 
and you are wasting power and possibly $3.00 also for a new final. 
Another caution dent put less than 2vp-p in,unless its no input, 
the low input can cause damage to the final as well as it can tend to 
cause long on to off times on the final and adjusting R2 becomes ve~ 
critical and you may well do in the final,6vp-p is probably an optim
mum input sine w;ve,u~ to I4vp-p can be used,Square waves can also 
be used,but will render power cor,trol ineffective. To cor.tinue,C3 
ensures that in the absence of an input signal Ov will appear on the 
input of IC .2, this will in turn ensure that Qv appears at the gate 
of QI and thus tu1·n it off. Q2andQ3 and associated compor:ents are f= 
correct er.velope shaping, a point to remember here too ~ s that full 
input should 'te applied to the circuit untill the envelope has 
comr-letely stopped on key up, this ensures a nice envelope shap12. 
If carrier input got cut off as the key went up, a cl icky s).gnal 
would result. ( I got trapped when I keyed a pre-driver stac;e in a 
previous circuit ) , Qi iE the final, a pov:er FET Vl/38AF available in 
P_ustralia frorr. R.S. COMP6HENTS. IC.I.d to fare parralled buffers to 
ensure that the full O-I3.5v swing gets to the FET gate,and overcom
ccmes ii.s high input capacitance. The ototput filter is wound on small 
toriods as per ARRL handbook. 

CONSTRUCTION 

For good stability the unit is built on double sided PC board,the top 
surface is the ground plane,it iR good practice whenever a component 
is soldered to the bott em e;n·th plane, also solder it on top. on all 
points that are not earth,a small drill c"!n cnuntersink copper frorr, 
arotcnd the hole. 

ROD GREEN VK6KRG #28 
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PARTS LIS~·. 

RI,R3 1 R5 lOOK 
R2 IOK PRESET FCT 
R4 4-?K 
R6 330ohm 
R7 82o1m 
li.8 IOK 
CI 1 C3 33PF NPO CERAMIC 
02 0 .Oluf ceramic 
C4,C6 1 CI2 1 CI4,Cl6 O,Iuf ceramic 

QI Vl'\88AF RS 
Q.2 BC478 
QJ 2N3053 
rc.r. 40.<;9li 
Heat sink-Q.3 
Heatsir.k-Ql 
PC Board doutle 
rfcl 4o7uhy RS 

COY.POkEJITS 295135 
11 293612 
11 293561 
11 306667 .. 

' 
I I 40:;:548 
I I I I 

sided 3"X3" (75X7l5)mm 
COit.POJ'\EJli' 228135 

C5 1 CI5 IOuf 15v electrolytic 
Cl? 4.7uf tantatlum r' 

C7 390P.F' polystyrene 
C8,C9 I500PF polystyrene 
CIO 680PF polystyrene 
CII 68PF polystyrene 

RF in 

-------------=- -~""' 
solder to gro~d plane 
on top of board CI7. 

Ql 
• <it-• 

CD ' . . l 

i (. 
;_ ll. 1 
;! • f' . . ~ 

, - I 
- ... '- . 

<· ·R(;. 
·- "'~-· .... R.$• 

•••• _ _.<,. • Ji.'t. 
< 

" 

.~ i 1. 
r 

output 

.-t.~-· 

·-1.-..-• .• ..... , 

:Key 
L---------------~--------------

,> 

Tt.e large area. of vacant copper 
is to bolt on a piece of' alumin 
ium heat sink sheet, I used a 
piece of 20x20rr:rr, aluminium right 
&lgle,bolted fo the top of the 
boa-rd QI is then bent over and 
bolted to it with a mica washer 
and associated standard hardware 
Ql is in a T02o2 case and the 
tab rr.ust be insulated from earth 
The vertical part of the right 
angle heatsink can be ueed to 
bolt the unit to the case, 

...J 



TAS DEVIL UPDATE 
A c:n,tinuing stor;)' 1Jy Ian VK7IJ 

I guess I now understand the meaninc of the statemer.t " We reserve the 
right to improve the desig.1". Wishing to finalise the design I decided 
to add a few improvemer,ts and in so doing unearthed an unexpected barrel 
of worms, having recoverd from r.JY red face I ;:ill share the knowledee. 
Two features were destined for improvement: To run IC2 from I2V to 
overcome the l01·; vel tage prol::lem associated with the muting of IC3 and 
and to change VRI and VR2 to provide better setting capability for the 
RIT ciruit, the modifications proceeded thusly-
The lead supplying 5volts to IC2 was disconnected from ICI and reconnec 
ted to the J2volts supply. 
The wipers of VRI and VR2 were connected to the track ends of VR3 ( the 
PC tracks need to be cut ). The 5volts was applied to the track of both 
VRI and VR2 and the other track end of VR2 was taken to earth. 
This arrangell'er:t allo;rs a. variable pres:et voltage to 1Je a.pplied to eacl'. 
end of VR3 thus allow.ing a far greater accur-acy in the setting of tte 
range of the RIT, So enter the red face:-. 
The mods to IC2 which, I shoud add, included strapping pins I2 and I3 
to pin 14, >.'orked perfectly, ho\\ever the RIT did not work. On pu:::hiJ:c 
PEI 5vol ts 11as present across DI instead of the 2vol ts as at the juncti 
ion of R29R2I. Tr.e di sco•tel·;;-Q7 and Q8 are wired as erd tt er follohers 
hence the voltage at the emitter equals the voltage or, the base(less 
C.6V). The base voltages had risen because of the I2volt supply to IC2 
hence the emitters rose to sorr.e nominal value deterrrined by tlte value 
of RI8,F.I9 and the base currents of Q7 and Q8. 
There is a happy end to the story- Q7 and Q8 were replaced ;Ji th PNP 
2N3905 devices, RIB ;~as connected to the 1:-.ase of Qe and RI9 co1mected 
to the tase of Q7. This modification has impro'lted out-of-si£bt the 
frequer.cy stability, the reason for this is that the ria.s on DI ~ras 

being determined by the tase-emitter characteristic~ of Q7 and not by 
the voltage acres:; R20 as was the i!~·: n:tion of the design, These chara
cteri sties are very temper·ature deper.do>.nt hence the drift. 
The mod to \'RI,VR2 1 VI'.3 was very worth while as it is no;; posdble to 
set the rane;e,negative limit and positive limit of the RIT independ.e~:'Ol) 
and et ill allo;; a null at the m~o mecl:anical posi ticn of Vfi3. 
The mod to the unused gate of IC2 is recornrnend.ed as, ,,pari. from cor.form,
ing to r·ecommended ccr.vention for CJi!CJS device' H prevents any poc.s-
i ble randorr: swi i.ching due to the g2.te not kno~o:ing- if its inpui is lo\·.' 
or hich. As far as IC3 gees the desir·ed result •.·:cts acl:;eived, the gain 
increased by about 20dll wit!J the supply o: I2V instead of 5V. It is 
neceEsary ho~o:ever to replace R22 with a short circv.i t to 2.llo~o: prorer 
adjustmer.t of the sHi t ching action via VR5. A mocl.ified circuit is pro
vided and I must leave the implementation of the changes Uj: to you. 
They are well worth while,as has been verified by the comments received 
during QSO 's after corr.pleting them on my o~om rig. 
I do appoligise for the"blunder" but ask you to tear \\iih me on this 
the self-teaching aspects of our hobby, I guess thats the difference 
between thB amateur and t!Je professional.HJ. 
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"TAS DEVlL RIG" 

Q5 'Over heating 

Outp"t apoeare to be 
frequency doublld 

VFO not oscillating 
(no other faults) 

t~t~ circuit ineffective 
due tc lo•· voltage 
on IC)-1 

Side tone generator 
not ._,orking 

No beatsink fitted 

L}/base Q5 incorrectly 
teminated 

Q1 high ~' thus reducing 
supply vo!yage via R2 

Q6 E .emitter follower, 
·output c 5-0. b=4. 4v 

Q12 faulty 

Fit heatsink (this is 
essential) 

Remove R14 and replace 
with a link • 6onnect 
a resistor with value of 
47 to 1004 between link and 
enrtt. (i.e. Rcroee 13) 
This mod. is recommended! 

Reduce R2 to 100,_ 

Replace Q6 with PKP type 
transistor, emitter i::o 12v. 
Disco~~ect i15 from IC2 
and reconnect to wiper of 
VR5. (this leaves IC2 o/p 
floating). 

Check, 

IIOTE: SO!·lE !·;.t,y .TRY ~·o ACHIEVE GREI.TER OUTPUT PO'•Ui - HOII"l'.V"U. THIS IS NOT PMCTICP.L 
II'JTHOU'l' A ~JOR REDESIGN Viz. "itn a 12v suppl.y and 50.._ filter 

output= V = 1~.'~ ;:: 1.44 Watts so save those output ·~ransistors! 
"2"Z" ·:Too 

I wish to expreo• my appreciation to all "ho have helped compile this list and !or 
all the encouraging reports about the deoign received ~o far. 

J R.fi (;mi th 

VY.7IJ 

6-'i-86 
VK5ZF 
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GLITCH LOCATOR ROD VK6KRG #28 

The bane of' logic designers ie the ocourance of' glitohes, these can be 
very hard to locate, even with the best oscilloscope. For instance in 
my 0'-'11. case of lluilding a divider, a 50 nanosecond wide p'\lse would 
occur every 20 milliseconds. There is a way of detecting these gli tches 
Their effect can be to make a divider chip appeo.r to divide by the -
wrong ratio, whereas it may only be doing what it is supposed to do, 
including dividing the invisible glitch, in fact this ability of fast 
can be used to sniff' out these glitches. A drawing of a glitch situ
ation encountered by myself' and the circuit u::>ed to locate it is shame 
f"igure s I to 5 • 
The gli tch detector of' fig. 5 can also be used to check narrow reset 
pulses that a:cre sometimes used in synchronoes counters used in phased
locked loops, see fig. 6. For those who have access to delayed time 
base CR0 1 s who feel that these would see a 50 n=oseGond glitch or 
reset pulse once in 20 milliseconds, forget it. I fell right into that 
trap. The CR0 1 sare just not good enough. I used Tektronics 545 and 
1000 series, its like looking for a needle in a haystack. This circuit 
has worked every time. A word of' caution, ahmys use the same logic 
family e.s you are testing when using fig 6. If you use CMOS to check 
'l'TL a glitoh wont be seen as it is to slow. Write to me if you have 
trouble understanding this, and you feel the need to detect glitches 
in your circui to 

' ' --------------------------------------· 
PREFIX FUN 

an adjunct to your usual operating, try to work 
as many stations as you can that have the eame 

last letters in their call signs that you 
have, you will be surprised ho~1 many times 

this o~ happer. 1 particulary i£ you do 
listen with this .exercise in mind, 

Good luck I have 29 up to date. 

VK7VV Nr 3. 
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OX REPORT JAY KV7X #78 

Must confess a mild Blll"prise when I saw the results of the score 
board,seeing that I had won'· My last day on air before getting 
married and moving to my new QTH was in early February I had made a 
full blo~~ effort in operating in the Scoreboard knowing I would 1nt 
be active most of this year due to my new family committments, at 
this point I have 40 radiale buried with 40 more or so to go before 
putting up my vertical, there by missing the QRPCI CW TEST in april 

and the WPX CW TEST,both good ones for compiling a large Scoreboard 
result. This past yeat I participated as a QRP'r more than ~er 
before. Most QRP contests offer very little in the way of winning 
when based solely on how much power if you are using a single elemen:t 
non gain antenna such as a vertical or a dipole,however entering a 
QRP conted with a goal of 2 way QRP contacts at the I watt level 
will put tour scoreboard total up there in great f~shion. Other 
World contests that had QRP sections I tried to ~lin at the five watt 
level with an over view of working out of my zor,e to get as many 
points for my Scoreboard. Weekly QSv's with other Nort~ American 
QRP's piled on the points,also chasing DX for zones complimented 
my other guest DXCC QRP(vertical) antenna quite nicely.~1y closing 
thoughts or, the Scoreboard are that if one takes a little time to 
read the rules and formulate an operating plan then points in the 
Scoreboard vrill make day to day QSG's and other contest8 a more 
splended pastime. 

73 JAY. 
Editor: 

Well thank you Jay for that report, and the secret of how you 
manage to do it all,I have included a report of one of Jay's triumprr. 
from the journal of the ARCI,Well done Jay. 

KV7X Takes Novice 
Sprint in Close Battle 

Jay Sturdivant, K V7X (Washington), 
racked up 15,075 points la squeak by 
Fred Turpin, K6MDJ (California), who 
scored 14,960 points as the two ballkd 
il out in the 1985 Novice Sprint. Well 
ahead of the rest of us, the two 
exchanged the lead 15 Limes during the 
[uur hours of the sprint. 

Although Frcd finished ahead in 
QSOs and spc's, Jay won lop spot 
because his 950 milliwau station earned 
a higher power multiplier. 

1985 ;-;ovlee Sprint Results 

Donus: :\;Antenna, P:Power, D= D<>ublc 
Whammy. X=None; ( )=Slandings; 
#=High score in slate, prov., or counLry. 

Call Score 1\"ame Rig Bonus 
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-ARKANSAS--
KA5NLY 480 Gene Argo 515 D 

--ARIZONA-
(4)WB7APW 9,300 Jack Century 22 D 

--CALIFORNIA--
(2) K6MDJ # 14,960 Frcd Argosy D 
W6SIY 648 Keith IT Delta A 
WF6D 126 Bill IC-735 A 

-HAWA1!--
KH6CP 756 Zack Argo 515 X 

--IDAHO-
Nl7MI7 6,080 Chuck D 

--MICHIGAN-
KSDD 4,000 Henry HWBICirMi D 

-UTAH-
KK7C 310lim FT-707 X 

-WASHINGTON-
(1) KV7X # 15,075 Jay IC-730 D 
(3) NM7M 9,990 Bob Corsair D 



THRESHOLD GATE 
These days with the exi i.ing developments in electror1ic teclmolocr 
we ter,d to forget som!' of the sir.tpler· technology of yedeiJ•ear 
this simple threshold circuit is a good example. I have used this 
devi~<e for many years, with succe>Cs, particrulary in my location 
Plagued with heavy electrical interference. By connecting the 
germanium transistors as diodes we use the carr·ier potential of 
the devices so that they act as an amplitude gate, conse~ue~tly 
input signals bel01·: 200 rr.illiwatts or· so 1dll just not te heard. 
This simple circuit does work suprisingly well, the resultant 
audio slightly effected by the harmonics generated by the device 
sounds good, and is lees fatieuing than the pure sign ;1ave norm 
ally produced 1:-y the receiver. SI defeats the threshold gate, and 
S2 disables the noise limi tter·. I have no idea Hhen this circuit 
was introduced or wJ-,o the originator was, I do la1oH that 1 was 
first introduced to it in the early fifties, or-e of these was 
stuck on the end of an RII55/TII55 combination part of the station 
gear of GM3llRZ, R.A.F. Kir,los:o amatucr radio club. 
How's that for a good memory ?. 

' 
NI OICU( 
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CLUB CERTIFICATES 
The club management apoligises to previous winners of the Club 
Scoreboard and VK. VERSUS THE WCRLD CONTEST winners, it would 
appear that some of the contestants did not get their well earned 
certificates due to an internalhiok up in the normally well oiled 
sleek ultraeffeoient organisation you have come to admire, HI. 
HoweYer you can rest assured that both the current winners and the 
back log is now being processed and will be sent out in the very 
near future. 

COMING CONTESTS 
JULY 5/7 YV DX PEO~E. 
JULY I2/I3 IARU RADIOSFORTS 
JULY I2/I3 HK DX 
JULY 19/20 SEANET DX CW 
JULY 19/20 AG CW QRP 
JULY 26/27 COUNTY HUNTERS CW 

SEPTEMBER 7/8 LZ CW 
SEPTEMBER I3/I4 WAE DC SSB 
SEPTEMBER 20/21 SAC CW 

NOVEMBER I/2 HA QF.P CW 
NOVEMBER I5/I6 OCEANIA QRP CW 
NOVEMEER 29/I CQ WW DX CW 

AUGUST 
AUGUST 
AUGUST 
AUGUST 

3/4 YO DX 
9/II WAE DC CW 
I6/I7 SEANET DX SSB 
23/24 ALL ASIAN DX CW 

OCTOBER II/I2 VK/ZL/OC CW 
OCTOBER II/I2 ARCI QRP CW 
OCTOBER I9/20 RSGB 2I MHZ CW 

WOF. UPDATE 
Ted Leca Nr II reports that as our WQF delegate he has at last 
found out who is the present secretary of the WQF, Ted has written 
to them and hopefUlly will be able to fUrnish a WQF report in the 
next issue. WE are gratef'ull to the G,QRP CLUB management for this 
information, and for the clarification in useing articles from SPRAT 
iz, our own LO-TCEY, that is, we mention its source together with the 
symbol (c). 

INVITATION 
The Editor will be pleased to hear from member:;: with any information 
that will be of of interest to other members, let's hear about that 
bit of QRP DX that you have worked lately, I know thE.t there is not a 
great deal about, but that makes it all the more interesting, and 
the contact time and freq. is valuable information to. Why not join 
me if possi1,le or. 14.060 around Oc30Z I 'm there most days and aln,ost 
alwccys on the weekends. QRP/QRP contacts can still be enjoyed, but 
you must have a positive attitude, a bit of ESP is helpf'ull to. 
June I3th at 0542Z K9EIJ 4-5-9 both ways and 2I June at 0500Z BOB 
W6SKQ member no. 67 5-5-9 both ways, also at 0600Z KA7CZG 5-5-9, 
all QRP both ways, 0 EOY I still get as excited as a dog with two 
tails when I hear that QRP station come back. Come on: give it a go 
' Come wag your tail with me ". 
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CZ'Y i~}: 0y1 Bl TS ~ AND il PIECES 
From aident Len O'Do~ell F 

CLUB 
.t.s .lla;;...ger for the Club, I lllll e=iouo to esta.blinh a liat 

of ~he greatest 'dist!llloes voriced by MY Club Kember 1 Ul!ing QPJ' (5 vatta A'lll1o) ead 
the C\1 11ode • on Bl>Y allocated frequency in the Amateur .Service. The purpoea behi.R.d 
oompiH~ tb.is iafomation ie to regulnrl,y update it ill Le-Key, M a. pout of :\Ater 
•• ,;;e·~ a>!.d dir;:o·Jaaion MoL".g;;t ~f!mbere 1 &~d 1moo:-.dly to u"e it, ~e ?ll. .01ata:dal ~:h<~?l 
.~c.,reMis~ tha. Ch,b's 3Ct.ivitj_as ~to. To Qualify fM' ~lusion nn ~.he list, ploMe 
l""·lOa details of you.r g•-ea."'ceet di:.i;=o~'" "orked, ou (lMh S.."-cl e7e:-c; ba.u•i .,h!lt yon 
~-..r.!J., 0-;._lly ~':1n1.r-cts ~!de ni~o!: sou b'30D~·.:l::! a ~Jemb . .,r of t:he Club are ~quil'ad.~ I\!ii;a..il.s
·"jh,_·:.;.lC. ·~~cl1.,.de Date, ~CiP.l~~ Pl"·"!r.!U~~c;'",. Pr.•t1~T C.n.xtpui :.v;;.r.tr~~ ?..ST ).)Ot.J:\ 1-r.JYSl' Stn:~ic.n 
c•:-H~.t.sGt.eU, ll..~d !rhle~ clc.·.i.mad., :....r::. ";.he J~C0:-.C. i~ il!l-provi:d ~he l;let ~il"l ")c a.lt-t.:r~d 

1 (:'.C.IOO?d.i_~,iyr Please 9J3j;l_~-~ all ncta.ils t.o -+.~~~ A~~.::Ns,fco.t:!t.OB ~s Ma::i~_t' JA·,~ o~Do!:'.neJ~l 

I~ ( 1 );;:~ oo' ''"'"' woul:·:::: ·:: • ::::·::· :: hkb:' :::: ~~~E:l:<: ::,_ !i 
:i.:.g tha!Jk you to 1 Rai ( 3) VK7V"ol OUT Sec.'l"et ary and Editor. 

K.,vin (43) VK)J'.K.Z ov..r Tr<t?_!n_,r.,;r. 
! . Ted. ( i 1/ Vl(4.L"UC., ou.:; ;;;u.- l'<b:;;ate. 
! Rod (28) VK6im0 0~1r Tachnic;0. Probl!:lm -~1viMr, 
,~ The De Me;:, bars be.vc labou:r;.d qui.«U:; I'Jatl. l"ers ~ff11oi;:i:reJ.y ., o'.'·:r tl:le po.s1; 12 
'j months, n:. behalf of th·2 lolembe!'s ~d t;)~ C:i.ub • .Ul ha'll'e aeen r.·:'i. to co>ll.tiru.\c on ;!..., 

their p~eititJJlEo Thank :f'JI! all vc:r..r :rruch indeed, your €!i'fo:-:·.a a:·e fe.ppr<lci!tted by 
j the ::.iember11, 

tit<W-"' .... .,.;f.~-:<-e:-4·1.-·;J!-~·*i~·*~1t~ ~ 
l 
l' 

! 
! 
i 

l 
I 
l 
~ ,, 
l 

A R.t...l,TO~: TF.OUGRT Ol' \1J LL IT :<eRK I 
--:fu-;;::i;.g;.;;;-in m,y-;i.~d v ·'-fa"i;-P..Ud FIZ a:· ... \'J of i.mpriJvj_ng +.he ;Jual i t.y of rn-ert.~b~r- . 

ship~ 1 came 01p ~i-;h the fol!;;"iJ<v;; ·:;E;.r,u.<;h·~n, :<o:J.ld !.i; ·;;;e J>O~;;ible to itaplAJ,.:,J>t s I 
~chellie lfhereh;y I could :;i-:-culate oopies cf ·thfl Qill' D.'.( Club macazbe~ tha· .. it~ c~,,'b · 
raoei ·;ss, "i'heee rnagazitceB COJttain t. go•~d d~<Jl of general l.r:furm:>tion ()0 'the l'!X Q:".P ! 
soene e.s l>!ell ss oc::-.sider.c.ble -&er:hnio8.l information imCb eJJ Ci2'C'li te. Id'-las <~.':cd 

'I'ips,, Tc 'l!hi'lh co;l).d b" r,).i.l.ed a ::::t)':.i:Jer ni looz., Q.RP ~,·ticb:; ru:tcl ,:;;.r~nts 'l;he:t, 1;he 1 
Club comes by. This material cou.ld then be Hharad by tbe llleL~krs 1 ~•br; •.)Dt'.ld ph0"l;o- l 
OO!JJ \;ihv:t c~_,c·cui.t;<;; ao.~d ~1·.-t,:ic.lea eta th.'?.t ·~l1ey ;n.0y ·icei:""c t.o rloe ·i.lt~ OV'J.ld >3n;l u.:· i 
~-rith a \<'CrJ intol3r~Bti~~ wd illfor·:nativ~ c~.:a~':lla:t:.:~ book" doi11..g t~e. ;;·uu.'l".d.H o~· .~.h~~ ~ 
r-;'-~mbe:ra, i~ b-~tltec-;n i:Jsueo af L::>-Key ~ f 

~ol.!i the queB·~io-r:L j_3 b..os .. l.iO m Elk et it "lcr1':. Here ;_e =r.t euJ.ut.O..o:.i to 'the nr-oblr~.ro~ 1 
f'·~~.:1~Jer~ 'lrieh:i.~ to IJart.ic ipe'i:-:. ~o:~d I1a:e: _ ·;o ~ .. :;:~vrm ~" ~ .~·:i ·~c:~ ~:: ... ft~~m~:~ :~ou.lJ. -~ ,. 
;~.~.lc.:sO. on a lle1 ~ A copy of 1rlll3 ~.u::t trou..ld bE: i'~nt -~o eel".:. Y~-.:.-· ·':.c.?.:'JP.-.::..~ !"J'lJ:JbsN ... 
;.: ..... ·"·.b ~~lt!!l'l·,,.-31' ov. tb:· ~.:o- __ :d. :-::;t.1ld. ~-.~ ":.~~t:p~1:-,Dl":J}. 1 ;~,... ~-\:·--:.t1. r··l "'::.~:·3 :_, ... :....~: ·\-1") ·f.>·~~ :r:.(..:;r~ :~e..J~-:":l"!!r 

c~;. "fh~ li~ri;, .. The O"':_,y \'"102'·;, ~·{' t.tv~ pe.~;"'~:_;);L::->.:4-::-,i~.g :"ll3mbJ::r- 1 l!c.uJ.V. :-,~J ~h2 ;;o::r~·.r:-.. ~ ·~\o ·the 1 
·-~·~-: .. ~ r-o:;r~o~ o:a tb6 Ji~t~ ],-e:n:-sth cf t~-;,e .t..~: -~,·-~! ~>:!e 1<"~::-.'::. 'by ~'3.Ch ·~.;,::;:.tl3•"' ~-~·J::......._·: L"Sg 1 
t r:-r tl ye~~iod -of 1 ~~ck (mB:r..ll:?um)., f 

3;w.b. :;·~_\·!;~.,;_~. t.hc 1· ...... ··~ .,J::·~;~?-!:.~::. ~'?D\1.:..-:~ b-~ 1~ ... ~}'t .. ·1 
·:d t.o ·;o .-:?etn-:.:~~~':"'fil~ .>.r.~: ".~1;:.:L71""' "?.hc'!.1~ .3 ::~:::o~...b~ ~ 
t.~. ~~-=mp~et..e "~-ha ~;~i·;,. 1 
~hot'.."; r~:-~~.u.c.. b:~ s-~ ::•l,~r-.;,r oopi!'L\ '-lf ·~:10 nas~ ~a·r.~3.A 
~.R."' c~1:;'lrJ~·': th~ );'-(\':L"T.~·.\ol, fJI'.c::l t,;l'..A r\~t"lJ~d. :::.-oO'!I'U.".lJ.!"Y ~ 

-.~,IJ ."O'·"'' ·tl:!l"l 1~1Wi1:-"r of :>ee!"ti~·ij;.;-:"i"g ''IN!lt>e;-~, ~~ 
i.•o :yau thinlc -;b.i'-l !!ohemc woui.d ~ork 1 .,,nd li'ouJd 
,"•'') l'>e J.lltllr~ra!0<l. in pll.rticipati:s.&• Cont&et lit 
o;c. the n.:lr, v:r write l!l~. If l ~t eoou.gh litar•-: 
~rv• l ~ill put the idea into ~~atioe. I . . I 
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