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TIE ?RESTDE??T SPEAKS: 1 ---- 
3.- .vL..., .. t h ~ :  t>c ~;LT ;K~  ; 

-.: ovOr *t.d the zntmnas a re  ready, l c t  us r e tu rn  t o  .some indoor 
work again.  The i980 aoard of D i r ecmrs  e l ec t i ons  arc: appr>aching, and now i s  t he  - , t i m e  f o r  am~inatj.ons. As f u i l  and ac t i ve  mo_mbers, i t  i s  up t o  y o u t o  decide who can 
represen t  dzcis ion making f o r  t he  c lub ,  Therefore, r a the r  t h a l  forming a  c m i t t e e ,  
I am5equest ing yoilr nomillations be sen t  here by October 31st .  

P lease  welcome our new Contest Chairman, Edwin Lapp!., WD4LOO. Edwin w i l l  begin h i s  new pos i t i on  with t he  October QSO Party.  Also, l e t ' s  not fo rge t  t he  f i n e  job Sandy, 
W5TVi4, has done with such a  r e spons ib i l i t y .  . ~ 

Last but  no t  l e a s t ,  lets hear some more a c t i v i t y  on our monthly QRP in fo rna l  QSO 
p a r t i e s ,  the  f i r s t  Sunday of each month. Good luck i n  t he  October Pa r ty  and 73. 

NET NEWS: ., . . Th~m - K 8 1 ~  

The ne t s  have been r o l i i n g  along, de sp i t e  Sand condit ions ar.d pa r t i c ipa t i on .  A 
s p e c i a l  thanks t o  a l l  NCS and check-ics fo r  holding through f o r  anycne t o  t ake  a 
spot f o r  NCS on 80 meters ,  2nd and 4 th  weeks. The 80 meter n e t  has moved t o  7.060, 
Tilursday OICOZ s ince  J u i y ,  and w i l l  r e t a r n  t o  3.560 October 31st .  P lease  note ,  t h a t  
both n e t s  w i l l  continue t o  meet a t  tila same l o c a l  time f o r  EST, o r  02002. 

40 Xecers - 7.060, Sa t .  l7COZ 
K9PNG - 1 s t .  WD5XC, 2nd/Sth, 

weB 
!,:n32ldJ - >rZ, XCJ0 - 4 t h  

3 , s  0 
80 d e t e r s  - 3.560 Thurs. 01002 ( a l t .  7.360) qO&T?C ';t.;1"* /fm 
W ~ Y I - Q  - I s t / 3 r d  on YO m t r .  
A l t e rna t e  7.060 

7* ObO 
W9LBO - 2~d1'4th on 40 m t r .  
Awards: ha m t r .  #8 W?LBQ, #P tu'k323J 

80 m t r .  f f 5  !&P. 
+~,-;,IZ~LW, - # ? - [ n - ) j ~ ,  3 ,  $ C C  #S-KgPNG, ?!6-K4.JO, fk7-W8lx9 

$ 8 - ~ 9 ~ ~ ( 1 ,  $9-Lih.ji?aZEJ 



- 7 .  k l t 5  t h e  lops ,  I received many n ice  i e t t e r s ,  I am t ry ing  i o  get  an ar.swer of f  t o  each 
tr.tr s=r.r & 10: a c  tfiatli: tnzz.. thus keeclng t h e i r  m t e r e s r  i?. the operation on Field  
r.-, 
Y-:. I bz l i ev r  t ha t  a i l  the  nms  wno went QRF fo r  F ie ld  Day were i n  the s p i r i t  of a 
:ELL F i e ld  Day aS1ng iow power ana t e s t i n g  t h e i r  gear with bar tery power. Most every- 
ORE cari go i n t c  tne f i r i a  run frorr. a nizn power gen. and use a 20Gw r i g  or  r i g s  t o  run 
xp a big score. t h i s  proves notning t c  me, i ts  t h e  nam tnar  eyes QR? t h a t  proves ham 
z a i i c  ca De c a l i e c  or. t o  f i i i  tne  ga:, i n  an emergency and t n i s  was what F ie ld  Day was 
s t a r t e d  for .  

'hie have croirec. it can be done, w i t h  some uush from the  ciub f o r  a b ig  F i e ld  Day next 
y e a r ,  we coulz snow s n e  of the  Kk' boys a th ing  o r  two - hi .  

Dick - W2WQ 

CALL 
 AD^ 

RIG/PWE 
Argo ./Ti 
~ r g o .  1% 
IW813k' 
Argo . /4F 
Argo. / 5W 
Argo ./W - 
HW8/3K 
c2114w 
HW8/ZM 
HW8/3k1 
Argo. 1%- 

SCORE 
87,416 
59; 168 
48,840 
10,200 
8,976 
8,568 
8,556 
6,808 
2,660 
1,080 

960 
229,91L - Not e l i g i b l e  

.. . . 
"WZZCH KAY D I D  T M Y  GO?" 

XTE: Sunday, May 6 ,  1979 
TIYE: 1517 Zon 7.060 MHZ 

A i i  s e t ?  Lets see ,  r i g  - on. ant.-connecter, keyer - on, coffee  - hot .  QRV! ... QRL? 
DZ K8lF .. s i i ence  "OK. here we go" CO QR? CQ ORP DE K81F K81F/QRP K. K8lF DE 
W9A7Di K. "W id !  I got one already? !" W9AIE. DE K81F/ORP GPi UR 589, Brighton, M I ,  
naTe i s  Torn, ORF Eu7: 2287 BII ... BK GM Tom UR 589 i n  KoKomo, Ind. E w e  is B i l l ,  what 
i s  a OX? N?.? BY, . . . . s i lence  

,. Here we go again." I t s  the  f i r s t  Sundav of the  month, 15002 on t h e  QRP frequency, 
a22 srii; - nothing has changed. Neeaiess t o  say though'r., cni%s improved a l i t t le  
l a t e r .  I 6 i a  w o r ~  a coupie af ORP boys - a coupie ... nowever, t h i s  i s  not  t he  f i r s t  
t ime t h a t  I found. t h i s  t c  happen. Inciuded i s  my iog as  support t o  my c m e n t s .  - 
s r o m  Ft  pou xi11 see, t h a t  oaz of four  hours of operat ing,  I workec 11 s t a t i o n s ,  3 of 
wnicn were non-mm.ners, on& s t a r ion  hac not  been an ac t ive  member s ince  he was a novice! 
Another accive meriber d i c  nor imos of our "monthiy informal @SO Party". But even b e r t e r ,  
ane feilow though'- it was a cont-est! Remember t n e  "Keicome Letter" you received when 
you became a member? 

Tic. k i6dine f r i l i as ,  t he re  i s  a monthly informal OSO Par ty  the f i r s t  Sunday of each 
,/l;l/fl rnonth 15002 Sun. - 03002 K ~ d 3 ~ .  cn the  OR? frequencies i e  7.060 14.060 e t c .  SO 

flre up tne r l ?  arts c a l l  CC. Q?.?! Lets get t o  Know each ocher and not  give the  im- 
t ~ r e s s i o n  t h a t  we're a mysrerlgus grou;. who gather  Acr i l  & Ocicber with  t h e  funny sound- 

/ rfl ;ng r ig s .  Don't forge< our CX members - 1'11 b e t  =hey wonder vnere we a r e  too! See 
you next month! 7 3 

K8 1F 
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MOUNTAINEER MORE STABLE 
WAZtAX(J1M): Put 3/4~3/4x13 can over L2. Had t o  replace 130 pf cap with l2Opf and 
320pf i n  p a r a l l e l  t o  compensate. Maybe a J. W. Miller 89108 shielded adjustable RF 
c o i l  would be neat  subs t i tu te  f o r  L2. (Catalog from B e l l  Industr ies ,  J.W. Miller Div. 
19070 Reyes Avenue, PO Box,5825, Compton, Cal., 90224) Anybody t r y  i t ?  

K6TBW(SANDY): I can ' t  r e s i s t  adding a l i t t l e  fue l  t o  t h e  f i r e  of controversy regard- 
i n g  whether power ought t o  be ca lcu la ted  by means of input o r  output. I d i s a g r e e  with 
those  who say t h a t  measuring input power is archaic and not i n  accord with t h e ' s t a t e  of 
t h e  a r t .  Granted t h a t  many c m e r c i a l  r i g s  measure output power, but t h i s  doesn't say 
a th ing  about how e f f i c i en t  they a r e . '  What's so grea t  about running f i v e  watts output , 

when you burn up 100 watts of power t o  do i t ?  - I sn ' t  it b e t t e r  t o  s t r i v e  for  greater  
e f f i c i ency  f o r  a given input power? Them's my sentiments'!. 

,. . . . . .  , 
. . :, - 

'#, 

WA3F'NK(TOM): A S  'a new &ember, I f e l t  I should make a conLribution t o  the Newsletter. - 
My QRP i n t e r e s t  a l l  s t a r t ed  a f t e r  r e a d i n g A d e . ' s ' ~ ~  column and the  info provided on t h e  
kr i l  QRP Par ty . .  I s t a r t ed  by working t h e  contest  a few hours with a Viking Navigator, 
power reduced t o  2 watts out. The receiver  being an NC183D. Had a good time and . worked seven s t a t e s  as well as th ree  European countries. A l l  were worked with a 40 
meter dipole  'and MFJ turner. Gel1 a f t e r  t h a t ,  I guess the  bug. r e a l l y  got t o  me. I 
r e w s t e d  info  from one of the fellows worked who had a QRP# and found t o  my de l ight  

, t h a t  QRP ~ n t e r n ' a t i o n a l  offered awards' f o r  'having such grea t  fun. Three weeks ago I 
'picked up an Blmost new IW8 at  l o c a l  hamfes t .~Also  MFJ"CW-2 t o  go with it. 
It r e a l l y  pops the  CW s i g  out yhen QRM is  r u f f .  ;A r e a l  pleasure t o  workDX which i s  
r e a l l y  what I e n j ~ y ~ m o s t .  -My Big Rig has been s i l e n t  e v e r  since'. HI thus f a r ,  i n  less 

.- than 3 months ,'I have '42 s t a t e s  worked one being KL7 about a week .ago. . Also t o t a l  of . - . 
t e n  ~count r ies .~ .My Field Day log shows '37 c o n t a c t s .  Not a b ig  & f o r t  but I had a school 

. reunion sa tu rday  n ight  and picnic  Sunday afternoon. ' Next year,- I b e  portable on the . . 
highes t  spot  -in t he  area. I would be in te res ted  i n  hearing from' o ther  club members 

. on simple 2 0 &  4 0  meter XTMRS and t r a n s c e i v e r s . ' - 3 1 s  any'suggestions as t o  good f i e l d  
. 

day antennas1for next year. That 's  j u s t  about  it from t h i s  QTH. " ; ~ o ~ e  everyone w i l l  
' 

t a k e  time t o y r i t e  for  the  Newsletter. and :support ' the clubs efforts' .  . I am very'glad 
ch a worthwhil . .*. : ,. .~ .,... . 

... 

WSTGN(GE0RGE): Have enjoyed the  b u l l e t i n  and QRP operation. Recently acquired a 405 
amp t o  go with my Argonaut but am f inding out  t h a t  I use it only *hen the  going ge ts  
tough with QRM and QSB! Biggest t h r i l l  yet  was t o  c a l l  an 025 on 15 cw i n  a p i l e  up 
and have him come back and say "the W9 QRP only please" and then have a nice so l id  15 
minute QS0 with him with only the  Argonaut and an 80 m t r  dipole! 

3 

WD4LOO(Ed): - ~ & h  the  increase i n ' t h e  number of convezsions of AM CB rigs to 10 ne te r s  
t h e r e  seems t o  be a need fo r  a recommended frequency for  QRP use with t h i s  equipment. 
I should therefore l i k e  t o  respec t fu l ly  suggest t h a t  t h e  Board of Directors consider 
adopting one of the  73-ARRL band plan channels f o r  QRP use. The Channel selected 
should preferably be one which could be used with both 23 and 40 channel converted r i g s .  
I bel ieve t h a t  adoption of such a recommendation would fu r the r  increase the  use of 10 
meters especial ly  now tha t  propagation i s  ge t t ing  be t t e r .  Thank you fo r  your ser ious 
.consideration of t h i s  suggestion. 

VE3EQQ(MC RAE): I have used my Heathkit I1W-8 f o r  more than one year e n t i r e l y  on 
energy col lected from the  s u n . - I  use a s o l a r  panel t h a t  i s  r a t e d  a t  12 v o l t s ,  300 ma. 
containing 32 so la r  ce l l s .  It s i t s  i n  a south e a s t  window a t  a 50 degree angle. The 
panel i s  connected t o  a 12 vo l t s  lead acid auto ba t t e ry  i n  t h e  basement. I use the  
HW-8 i n  the  room next t o  the so la r  panel. It is bes t  not t o  have the  r i g  too c lose  t o  
t h e  panel o r  the  RF energy w i l l  destroy the  blocking diode i n  the  panel. There has t o  
be a diode i n  the panel c i r c u i t  o r  the  ba t te ry  w i l l  discharge back through the  panel 
when the  sun . i s  not  shining. I have more than 250 QSOs without using any commercial 
power. This gives m e  a kind of se l f - sa t i s f i ed  f ee l ing  when I hear our f ea r l e s s  leaders 
t e l l i n g  us t o  Save hydro. I have another panel t h a t  suppl ies  l i g h t s  i n  the  garage, it 



' 

our  club r e a l i s t i c a l l y  appealing t o  operators i n  these modes where the KW seems t o  be 
t h e  norm. 2) Since becoming ac t ive  i n  QRPp (3-5 watts input, 2-3 out)  my code speed 
has  fa l len .  Most QRPp'ers seem t o  work a t  13-18 wpm - even i n  contests .  When, i n  a 

, contes t ,  I have attempted t o  move up t o  25-30 wpm (a speed a t  which I have worked many 
contes ts )  I usually f ind  my QSO r a t e  f a l l i n g  &d requests f o r  f i l l s  increasing. A t  
t h e  25-50 watt  l e v e l  most operators  seem able o r  wi l l ing  t o  copy a f a s t e r  speed - but  
no t  with the  r e a l  QRPp l eve l  s i g n a l s .  Then about WD@AKB'S conments suggesting an 
A.R.R.L. QRP sweepstakes - l e t ' s  not expect it. I have wr i t ten  t o  the  A.R.R.L. con-, 
test advisory committee th ree  o r  four  times asking t h a t  QRPp be recognized i n  the  

. . regular  SS - my suggestion f o r  power l e v e l  categories would be:' 
: Level A - 10 watts o r  l e s s  .., . 

B -- 11-200 watts  
C - over 200 wat t s  

These leve ls  were chosen t o  correspond with the A.R.R.L0s FD power categories .  My 
lone voice has not been heard by the  CAC, but i f  even 200:us wrote - maybe CAC would: ~.. 
pay a t ten t ion .  . . . .  . . . . .  . . . .  . . - .  - ... . . . . .  .: . . . . . . . . .  

. . 
. . .  . - .. - . ~ 

,, ..,.. ~ - . . . . . .  ... . .. . ... .. . . . . .  * C - - :.:. .-. <, ' .  . - ..., 
JHlHTK(TAKA): Do you have any handy instrument t o  measure the  capacity of a conden&? 
I t r i e d  t o  make one with a CMOS inverter .  Here is a l i t t l e  information about t h a t  ' .  . 
equipment because it may - in t e res t  some of the  home-brewers. among our members. As you-'. . . 
k n p ,  t he  current which flows through a CMOS device changes proportionally t o  the  .: ::%: . . .  

. capacitance of theloed. Is it  t rue?  Yes! Now, why not use a CMOS device t o  measure :  
t h e  capacity. One of t h e  simplest  c i r c u i t s  of the  CMOS C-meter i s  i n  Fig. '1. ' It ;.:??''.;'. . . .: .~ 

. . cons i s t s  of only 9 p a r t s  including an m e t e r ,  but has a' high performance. 42 is f o r  .it; 
cancel l ing the backgrpund current  through the  MC 14049~.  The measured current  I, is':'i 

?,;:..>: 
as t h e  following equation, I=CxVccXf,where f i s  t h e  osc i l l a t ing  frequency of t he  : . l i . x  - 
mult ivibrator  by Qic  and Qid. Then, t h i s  example is  fo r  the  C-meter with 500pF FS.1;"< 
. I w i l l  show more advanced model i n  Fig. 2. This i s  a multi-range C-meter. -The  prin-:>. . . 

c i p l e  is only on dividing the  o r i g i n a l  frequency f o r  reducing the  s e n s i t i v i t y  i n  ..-:;.:. ... &. .. 
accordance with the  above equation. The accuracy was comparable leve l  with a mul t i  
purpose bridge sold and used popularly i n ' ~ a p a n .  Some other techniques concerning ' . . 
with t h i s  type of C-meter have been devefoped a t  my shack, too. I w i l l  show you i f  
necessary. Won't you make one f o r  yourself?  + :  , . . . .  

. . . . .  
, .  . . . .  ...... .. , . _  



V E ~ J Q ( J O H ~ ~ )  : 
hundreds of Europeans i n  t h e  l a s t  year ,  o n l y =  QSO was 2-way QRPp. Hopefully the  
t h e  DL-AGCW QRP con te s t  t h i s  Ju ly  w i l l  be another s tep  t o  increasing t h e  number of 2- 
way QRPp i n t e r c o n t i n e n t a l  QSO's. 

I a m  c e r t a i n  B i l l  t h a t  many of the above po in t s  I have r a i s ed  have been r a i s ed  before  
b u t  being new on t h e  scene I am unaware of what has gone on before. 

L a s t l y ,  I wonder i f  any reader  has  any experience i n  using a speech processor with an 
Argonaut. I ask  t h i s  as I wonder i f  t he  P.A. t r a n s i s t o r s  a r e  up t o  taking t h e  increased 
d u t y  c y l e  involved wi th  processing. -- - 

. ~ , . , .. ' 

CHANGES I N  MEMBER INFORMATION .. .. . . 
. , , - ., .., . . .  . . . . 

K3RXK - Address change t o  9408 ~ r i n  Ave., Walkersvil le,  Md. 21793 . 
W B ~ Q Q W  - Address change ' to  2592 Braun Court, Golden, Colo.' 80401 . ' 

WD9CWY - Address change t o  3 Glen Road, Sloatsburg,  N. Y. 10974 '. 
. . .. ... WN7NWL - C a l l  change t o  WA7NWL .. . , . . .. . ,  . .  

N7BE - Address change t o  105 shington 98008 
K H ~ J ~ O  - C a l l  change t o  KH6GB 
W3TOS . - C a l l  'change t o  N30S ... 

WB@J -Address  change t o  1526 
WL7ADG -. Address change ' t o  General Deliv 
WBSAZN - C a l l  change . t o  & J ~ P  
K~N@I -Address  change t o  779 
W A ~ C Z A  - Address change t o  R t .  
VElBQQ - Address change  t o  9 D 
W3FLA - Address change t o  11 
W9SCH - Address change t o  Bo 
'K4KJP - - Address'change t o  12 

ADlC ,*- James J. R e i s e r t ,  17 ~ a n s f i e l d  Dr. ,  Chelmsford, Mass. 01824-4316 
N9TW ' -  Thomas D. Watkins, 265 Herbert S t r e e t ,  Alton, Ill. 62002 ' -~317 
N5ARB - George M. Gilgore,  13477 N. Cent ra l  Expressway, Dal las ,  Texas 75243 
KA7ABF - Harold M. Wynne, 18560 S.E. 362nd Drive, Sandy, Ore. 97055 -Y319 
WD80JC - Stephen A. Rish, 2607 M t .  Holyoke Road, Columbus, Ohio 43221 - 97- 
JH8DEH - Akira Xiyata ,  4-19 Nishidourl  Kino, Otofuke, 080-01 Japan -432-/ 
N8BEA - Mike Cameron, 817 Garf ie ld  S t r e e t .  Po r t  Huron. Mich. 48060 - f f 3 z Z  
WAZAUZ - Jerome C. Deibel ,  400 Orbanus ~ a n e ,  ~ i l l i a m s t b w n  N.J 08 94-v3S3 
KA3BRG - David G. Hetzler.  305 Elwood Place.  New Cast le .  fiel. 1972 8 - Y3ZV 
K6YGN - George H. S. ~ i l i i a m s o n ,  2535 ~ o n n - p l a c e ,  ~ n a h e i m ,  Cal i f .  92806-~32>- 
K2GBH - Herbert R. Sweet, RD 2, Box 341, Hyde Park, N.Y. 12538 -1/7* 

-WB$WlW - Les l ie  G. Green, Rt. 4, Wardsvil le Road, Je f fe rson  Ci ty ,  Mo. 65101f327 
K7LYT - Herbert D. Williamson, 2305 N.E. 9 th  S t r e e t ,  Renton, Wash. 9 8 0 5 5 4 3 ~ 8  

:8/lfwIOAEM - Walter J'. Wilson, 14249 Eden S t r e e t ,  Marshall,  Mich. 49068-'f329 
WB3CQD - Frank E. Malec, 22 R. spriLg S t r e e t ,  Korn Krest, Wilkes-Barre, Pa. 18702-q330 
WB0VZl  - Jer ry  L. Voelker, R t .  2, Box 128AA, Madison, Minn. 56256 -6'31 
W ~ R E S / ~  - David S. Ross, 505 S. Pine I s land  Rd., Apt. 206, P lan ta t ion ,  Fla.  33324-Y3?t 
WBZSTV - Thomas Cook, 1137 Hughes Drive, Trenton, N. J. 08690 '733 3 
KF4S - Garry L. Murphy, 11443 Sco t t  M i l l  Road, Jacksonvi l le ,  Fla .  32223- Y 3 f q  
AD3U - James F. Ness, 10237 Pr ince Place,  Apt. 206, Upper Marlboro Md. 20870 -Y31)' 
WD9EGW - Charles W. Kuhn, 7005 N. Tobi Lane, Peoria,  111. 61614 - 3 f b 
W2UXB - John Heraptha, 420 Richf ie ld  Blvd., Syracuse, N.Y. 13211 -'I337 
WB9WBB - Michael P. Zeglen, 111 Kickapoo Court, Marquette Heights, Ill. 6 1 5 5 4 - 7 3 3 8  

-WDSMFP - Peter  H. Meier, 36724 E l l i s  Road, New Boston, Mich. 48164 Y 3 3 9  



. . .  
The power r ad i a t ed  by an antenna is given by t h e  product o f  antenna cu;rent times 
r a d i a t i o n  res i s tance .  'But t h e  r a d i a t i o n  r e s i s t a n c e  of t h e  t yp ica l  160-meter "Marconi" 
antenna is  small ,  not  o f t e n  over f i v e  ohms, while t he  t o t a l  RF r e s i s t ance  i s  of ten a s  
h igh  a s  50.ohms. The add i t i ona l  r e s i s t a n c e  consumes power from the  t ransmi t te r  as  hea t  
b u t  malies no waves. Thus, 'given a piece o f .w i re  ir i  a f ixed l ~ c a t i o n ~ a n y t h i n g  we do t o  
r e d u c e ' t h e  t o t a l  RF r e s i s t a n c e  piys-off i n  b e t t e r  s t a t i o n  performance. But t o  know t h e  
va lue  6f t h i s  r e s i s t a n c e  and whether any changes have reduced i t ,  it must be meanred. 

. . Here 's  how:, . . . . . . . 
.. : '. . . . . .: , ' .  * .. 

To rne'asure t h e R F  r e s i s t a n c e  of a groundid an tenna  you All need: 
1) tr. RF r e s i s t a n c e  br idge ,  2) A ~ J r i v e r - o s c i l l a t o r  and 3) A s e r i e s  coi l -capaci tor  

ss t o  us  here. 

. . .  

... .- - --. ....... 

. .. . . . . . . .  - 

. , . . 
. . . .  ! , . . . . . . .  . . 

-- 
T h i s  i s  the  b r idgewe  used. It &impera t ive  t h a t  a carbon potentiometer be used. 
Use t h e  lowest-resistance carbon pot. you can g e t ,  bu t  i t  i s  d i f f i c u l t  t o  buy one of  
less than 1000.ohms. (You can t e l l  a carbon pot.  from a wire-wound one by turn ing  
t h e  knob. The wire-wound pot. f e e l s  "bumpy", t h e c a r b o n  smooth ... ) . . I f  you use a 
d i f f e r e n t  pot. s i z e ,  R l  and R2 must be changed. To f i n d  the  corresponding value,  
u s e  t h e  equation: 

-. . 

.. s- , .. 
. . .  - 



r e s i s t ance  t'o f i n d  t h e  cor rec t  antenna res i s tance  a t  the measuremeitfrequency.' Re- 
pea t  t h i s  measurement technique carefu l ly  about 0.1 from about 1.5 MHZ t o  3. MHz. 
Do nor  expect these t o ' b e  equal, indeed t h  hould d rop  t o  a minimum value 

.... somewhere between t h e  extremes. . , . .,. . . . . .  . . .. t . . . . . .  . . .  . . . .  . . ... . . . . . . . . . . . . .  ., . 

c a t e s  t h a t  you en te r  the ,  d correspoiding 'antenna re- 
s i s t a n c e  i n t o a ' d a t a - t a b l e ,  jus t  l i k e  you did back i n  science-lab. Then you can plot 
a curve of t h i s  data. P l o t  resis tance,  i n  ohms, on the  v e r t i c a l  and frequency, i n  
MHZ on the  hor izonta l  a x i s  (see our curve f o r  example). The p lo t ted  point- should l i e  
somewhere along a smooth curve tha t  looks l i k e  a d is tor ted  s c r i p t - l e t t e r  vee. D r a w  
t h e  b e s t  smoothcurve you can among t h e  points ,  do not merely s lav ish ly  connect them. 
You'are looking f o r  t h e  t r u e  trend of t h e  data,  the  l i t t l e  bumps w i l l  be due . to  the  

' expected experimental e r ror .  (Unless you're e i t h e r ' a  genius o r  j u s t  sickeningly lucky, 
these  w i l l  be a "wild point" o r  two. !'- his hamens i n  t h e  f i n e s t  s c i e n t i f i c  c ircles . )  

easure- 
merit g e a r . e n t i r e l y  and connecting antennaand ground '(orcounterpoise)'  together through 
a small  p i l ~ t . ~ l a m p - b u l b , s a y  a 'no: 49 o r  49. :Then loop h e '  of t he  leads loosely around 

. . 
t h e  d r i ~ e r ~ o s c C l l a t o r  tank c o i l  and t u n c f o r  the  br inhtes t  ilow. Thec6riespdndhig.- 

- -  . 
necessar i ly  t h a t  . . , ..,,. a t  ,the operating 'frequency.'~i~nowing''that"the radiat ion resis tance 

. of such antennas-,is 'low,  it i=,,probibly sa fe  ' t o  s a y  t h a t , t h e  lower ' t he  minimum ' r e s i s t -  
s.,., . . B, the  b e t t e = t h e  'antenna'. :.:But how '.iow .. is ~.- ' low? :shipboard antennas, over s a l t  ., . . . . . . .  

.water, .have.,,a. minimum res is tance  of .  twd;:oi- ' three o&s (why 'noi? :.they have 'three- . . 
<,..... . . . .  

quar te rs  of the;eirthl.s ,. . . ' s u r f  a c e  fo r  a ....... low-ioss .ground-plan&!) ,:The'-an tenni"'0f ' " an o ld  ,", r..... .. 5.. . 
U .S . Navy l&d s t a t  ion, where :'lots 'bf : , tax-3ollirs w = r e  spenk £by a good ground system, 
had a m i n h  r e s i s t a n c e  of about be' and iine-half o b i ' .  -.:   he 'f i ~ t - ' t o p i o b  ' a t  t he  o ld  , -  - 
U.S, Burea df 'standards did :about 'as , w e l l  i s  "a t yp ica l  land-based installztt io& CL do, 

~v :. . . : . . .  
at  about thirEeen ohms. ......... :-~rdm our owrr""'1imited experiekde it would , kPGear t h a t  a mini- ' .,: .. 
muin resist&&'of about tweritj bhmsisexpected  for  a good, ' typical  ,160-meter !'Marconil' 
antenn;. _: ( ~ h i s " i s  'without a buried ' r ad ia l  ,system, b f  course, wi th ,  no ' t rees  o r  build- 
ings in'i~s',near"field,.,:an~ . .*,. - ,  a good s e t - o f  . . .  radialsbeieath,:less.th& ten ohms might be 
reached.);,:.It is, s a f e  t o  sa);"thathaminimum'resistance' df 30. ohms, ^ o r  more, i n d i c a t e s  
t h a t  s h e  work ...: on ' the system i s c a l l e d - f o r .   rive more ground-rods; put-tip a counter- 

.., ~. >;,.:. :. ,, . . . . .  poise; cut  down t h a t  'old pine t r e e  . ..) ,-:::!; . . . : . . . . . . . . . . . : . . .  :; .... , .. . . .  4. . . .  
. . 1,. . :::, . . .  .. . . . . . . . . .  ; . .  .... 2 .  , , . i.. .... _ , . A .  ; . : : .  , ....... ! .  .;.-...............;,............. . . .  

2) You 'hay. be:#yrpr$sed .to, f ind-that ' . the ;fundamental fre'queicy . . of y o u r  'Lktenna is not  
also' t he  frequency a t  - which minimum res is tance  occurs. ':Indeed, t he  'fundamental i s  
always h i i h e r  than t h e  minimum res is tance  -frdquency. ',.This i s  because' the  reactance 
of a typ ica l  antenna var ies  over a much wider range than does the  resis tance,  and thus 
i ts  e f fec t  p r e d ~ i n a t e s .  . '.The . resonant frequency i s  t h a t  a t  which thereac tance ,  not 
t h e  res i s tance ,  i s  zero. A l l  of which suggests t h a t ,  i f  agood  antenna tuner (trans- 
match") i s  used; the re  is n o  par t icu lar  'v i r tue  i n  c u t t i n g  a. "Marconi" antenna t o  

. resonate  a t  t he  operating frequency. Even i f  you a r e  sure  t h a t  you a r e  using t h e  bes t  
poss ib le  160-meter antenna already, it w i l l  be worthwhile t o  run a resistance-curve 
on it. 'There i s  deep, personal sa t i s f ac t ion  t o b e ' f o u n d  i n  measuring a physical 
quantity;  i n  solving the  problems therein and transcending t h e  pe t ty  difficulties. . .  

. . . . . . . . . . .  
That ' s  what science . is  all-about .': . . , . . . .  ... . . .  

. . 
: . . .  . . 
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