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"Enclosed a r e  my 1 s t  C l a s s  dues for  another y e a r  in * * DXing's 1 s t  c l a s s  club. Af te r  6 y e a r s  a 7th i s  a mus t"  * * 
(Ken Chatterton,  N. Y. ) * 

I N  T H I S  I S S U E .  . . 
P a t t e r n  Book Correc tor /Updater  - Bob Foxworth 
T h e  Ver t ica l  P ickup  P a t t e r n  of the  MW Loop Antenna - Gordon Nelson 
T h e  Siting of Direct ional  MW Stations - Wes Boyd 
Supremacy Ratings - Norm Maguire 
Skyline Blockage: Can F r e s n e l  Diffraction Be Ignored? ( O r ,  Why I s  a 

S 
Transylvanian  Vampire  Like a Mountain on the B C B ? )  

- Gordon Nelson 

N E W  M E M B E R S  T H I S  W E E K . .  . 
*D. B a r b e r ,  Box 26. Edmonton, Alber ta  T 5 J  2G9 
*Howard Snure,  Jr., 4211 Villa La. ,  St. Cla i r  Shores,  Mi. 48080 

Welcome to  the NRC; contr ibute your news and  loggings often! 

T H E  W E R C  T E S T . .  . 
Dave gleason s a y s  the  f i r s t  t e s t  had s e v e r e  difficulties in  making i t  through the 
QRM, the bes t  they did was  Nebraska. The second of the t e s t s  made  i t  to  New 
England, nor thern  Canada, etc. F a r t h e s t  r e p o r t  to  date i s  f r o m  Balmerton,  
Ontario; 73 r e p o r t s  have been  received to  date. Reports  a r e  being verif ied 
a s  quickly a s  they a r e  received;  m o r e  info la te r .  

L A S T  M I N U T E  T E S T  I N F O . .  , 

Monday Feb.  26th; 0100-0130 WUDO-1010, Lewisburg,  P a . ;  250 watts ,  Dl .  
Rock r e c o r d s  i n t e r s p e r s e d  with test ing ID announcements; r e p o r t s  to  K. 
Gebauer,  GM, WUDO, P O  Box 93, Lewisburg,  Pa .  17837 ( B r i a n  Cartwright ,  
lRCA)****** KJRG-950, Newton, Kansas;  not  s u r e  of date,  l e t t e r  s a y s  will b e  
Sunday night/MM but date given a s  March  11th; guess  i t  will be  M a r c h  12th. 
1:00 AM through 4:00 AM EST; programming unknown. Repor t s  t o  C a r l  Weaver, 
CE. (Boyd & Junker )  

N O T E S  F R O M  H Q . .  . 
The new Domestic Log i s  p rogress ing  nicely;  only one worker  i s  t a rdy  in getting 
h i s  m a t e r i a l  back t o  us.  We ' re  now in  the typingIprint ing phase;  hopefully we 
won't run into any snags.  Reserve  your copy now and get the DISCOUNT; only 
$4.50 (book ra te ) ,  add 75c f o r  F i r s t  C l a s s  delivery.. . T a r g e t  date s t i l l  mid-  
March. ***** The e n t i r e  HQ c r e w  i s  down with the flu which i s  why l a s t  week's 
i s sue  went out a couple days late. .  . *CPN & BGK 



2 S P E C I A L S  - - - - - - - - -  
Sat. h r c h  3 K M Y 0 10% L i t t l e  Rodr, Arkansas 1,000 I)-1 1:15 - ~ ~ : 3 ~  Im# 

lbn. k r c h  5 U A C K 1420 Neuark, N e v  York 500 p1 12: 01  - 1:m 
5 HYSTWY 860 MYSTERY rnm 2:00 - 3:m HRC 

Mon. h r c h  12 K X J K 950 Forrest city,  ~ h - s  5,000 D-1 4:00 - 4:30 IRCA 
I 

k n .  k r c h  26 K s Y L 9 0  A h n d r i a ,  Louisiam 1,000 U-1 1:10 - 1:25 NRC 
26 W B R J 910 k r i e t t a ,  Ohio 5,000 D 3  2:30 - 3:W IKfX 
26 U L S I 900 Pikevllle, Kentucky 5,000 Dl 4:00 - 4:30 IRX I 

26 U P L N 933 Philadelphia, Pmm. 1,000 Dl 5:15 - 5:30 IRCs 
I 

kn. April  2 u J A B l a 0  ~ e a t b r m k ,  ?kine 5,000 D-1 12:Ol - 1:m HRC 
2 U R A N 1510 Dsver, N. J. 10,000/5@3 U-4 2:00 - I 

mRC 
Hca. April  9 u K I K 1370 Leomrdtown, h r y b n d  1,000 Dl 2:00 - 3:30 NRC 

9 u x c L 1350 pwria ,  l l l i n o i s  1,000 U-4 2:oO - NHRC 
Mon. 5/29&/15 U C E R 1390 h r l o t t e ,  ~~~~n 5,000 D 3  A 1 1  H o z n h g  IKfX 
Hon. (soon) T I J C 675 %n Jose, Costa Riar 15,000 U-1 2:W - 5:00 NRC 

A couple of Js Febnary upbn which we did not get info on here were from 
WJDD-LO~O, Ievisburg, Peona., wlth 250 watts, f r o m  1:00 t o  1:30 f o r  IRC4, on 2/26, 
and YEEO-1130, 1,000 D-3, Ulynesboro, P-., which tes ted  on 2/12 from midni&t t o  
4 a.m. EST, unclubtedly a POP. %is -s NRC; and VUDO urs I=-oriented. 

XMYO-?050. %is is t h e i r  regular monthly frequencycheck, and i f  t h i s  doesn't rach 
you in time, then t r y  f o r  the* next chech on SaturcBy, April 7th, same time. 
Send your reports t o  Mr. mbert D. Qvid, Chief Ehgineer; KKYO, Box 2659, L i t t l e  
Rock, Arlmnsae, 72205. The check i s  v i th  Corrmercial Monitoring in Lee's Smmlt, Mo. 
and we'd imrgine i t ' s  with voice IDe and cycle t m e .  Info, Karl Forth, IRC4. 

KXJK-950. 'Ibis s ta t ion ought t o  do qui te  well  on t h i s  TEST brardcast, a s  they use 
5,000 w t t s ,  non-directicarrl. We do not know h t  t h q ' l l  use for  modulation, but 
we think it'll be ccuntry/weetern music and voice ~ m .  Send your reports t o  e. 
IBvld Adamam, Chief Blgineer, Wdio Sts t ion KXJK, P.O. Ibxwer 707, Forrest City, 
Arkaners, 72335. Sane all-nigfiters t o  interfere,  but do t r y  h r d !  -Karl Forth. 

HBd?D SXIVCE I A S  ISSUE ( 1 ~ ~ 9 )  
800 c J J c m - 8 ~  (IRCA) 950 w c T n a-wm Rligious  f o m t  

"pH" m T I m  
550 c K P G  AN^ %o W E L I  AIJ-6MoR 1b70 C J V B  
560 C H T K  lPSP 1070 C F A X NSP 1 4 9  C K G 0 AN& 
730 C K L G RSP (~ l l  f r o m  1R.X except YELI, NRC) X E D 1  NSP rr 

=EST R. -R - 438 Pst 21 St. - fhrrier mute  56 - Brooklyn, New Yolk - 11226 
A v/f  i n  today from KDM-~~~O-TEST, v l th  h m b e r  of Co-ce 

folder on Xmas. We mnmged t o  get i n  only one morning a t  t he  dials t h i s  we&, and 
it m s  - you guessed it - 1M 2/12. MAL-1340 i n  and out with an  AN and a TPer a f t e r  
a m ,  and were the  best  of t h e  FFC quint& today. WHU-L050 m s  resting t h i s  week, 
and somebody there  t e s t ing  @ 2:51 v/ t t ,  but I didn't get an  ID. 01 U%, I h a r d  
a wak one here @ 2:33 which seemed t o  be i n  FF, with a uormn announcer, and playhe 
MoR, l i k e  U.S. oldies l ike  %hisperingW, and Wded out around 2:42. T h t  couldn' 
b e t h e L 6 A F I 6 s t a t i o n  in Germqy, could it1 Ihe Colombianon610urs givingWIP 
A m H  T m  AID I got some dzta but not enough t o  a e d  a report ye t  - I'll t r y  t o  
add t o  it mext week. He's m RUI chain. Republic Wdio, clayam-560, i s  now be- 
gbDlng lE @ 3:15~im, and they s t a r t  "usnnlng up in t h e  bullpen" by 3. Cn 1330, a 
station, unID, w/c/w songs mted @ 3:47, but W ' s  3:53 a r r i w l  time k i l l ed  any 
hcpe of an I D  here. Zhey vere o/!lHd - who were they, Wee Boyd & Jerry Starr? H i .  
A very we& s i  1 noted m 1530 C 4:02, but I c o u l h ' t  r a i s e  him out of t he  mire. 
(TOO h d ,  W e r Y  With a l i t t l e  room, I wmt t o  t b n k  those of you who have come t o  
the  fore with interesting, DXey Husingr. I enjoy those from everybody who l i s t s  
h i s  DX in them, l i ke  m r i s  Iuars, Jim Potertm, Stan Morss, B i l l  Feidt, IBn werfl, 
J i m  Critchett ,  Ken byschuk, etc. etc. I h v e  not l i s t ed  a l l  who a r e  sending in  
very f ine  Musings, just a few. New men thlnking ofMusing soon? Why not use these 

members ' Msings a s  your mdel? Good W t o  a l l ,  from the  EUY with bver 

OF T N  E R M S l  R COOPER 

R. J. ElMJNE - Box 946 - kyne ,  New Jersey - 07470 
Greetings, a l l .  I 've  not Mused i n  mrry moons due t o  several items 

limiting nty time, among them, h a w  WDm, more regular DXing, work on a r t i c l e s ,  
t he  Dmestic Log, and also,  a busy season a t  work, mny civic a c t i v i t i e s  and t h e  
t r i a l s  of t ry ing t o  c l a n  up ngi f i t he r ' s  es ta te .  I note from FFS' Muse in the  
1/31 issue  tha t  he too had planned an a r t i c l e  on t h e  general subject of DXers' 
-rttiiea but had decided t o  arn it because it was ' too  controversl8l". I h d  m e  
in the  works on t h e  topic of "DXlng i s  an  ind iv icml  hobby - or i n  i t l t r  ubich I 
a l so  canned, same reason. I t ' s  rea l ly  a shame tha t  t h i s  i s  t h e  csse. Over the  
p s t  t e n  y a r s  I've seen t h e  hobby become not only much more sophisticated but 
a l so  much more intolerant,  suspicious, mrrov-minded, and wen ego-centric. Too 
mny DXers seem t o  have fbrgutten t h e  primgly in tent  of DX clubs - t o  provide 
t i p6  & i n fo  for  others similarly inclined, without vitch-hunts, persoml  vendettas 
ego t r i p s ,  & SO on. I certainly don't mind controverey, but i t ' s  sad t o  have t o  
avoid it l ike  the  plague utcept on such black-end-vhite issues a s  we've see dur- 
ing t h e  p a t  ysar or so. Ah, give me the  good old days (7? -RJE) when one could 
do a speculative or con t rwers l a l  piece vithout worrying about hov everyme e lse  
would react,  o r  when one could report a t en ta t ive  logging t o  get an a s s i s t  on it 
without cmstant ly  fearing someone t ry ing  t o  d iscredi t  instcad of help. Oh well, 
Pan never needed psychiatry u n t i l  he h d  uade suff ic ient  procress a s  a society t o  
create the  need. Remember, a s  they say in h k e  Winaton Nileq, Rurnfot-3, R.I. 
KAZAK! ( h s s ,  tht '6 a c-entary on our times, i t ' s  not jus t  DIKers! -ERC~ 

WVID SIlJCER - Quad Box 264 - R.P.I. - TroyJ N e w  York - 12181 
Ji. I t ' s  been over a ycar since I've l a s t  Mused, so here i s  a 

re-intro: I ' m  single, 19, and a student a t  Rcnsaefaer Polyteebic  Ins t i t u t e .  I 
actual ly  mmged t o  do a lhtt t le Wing over the past reek or so: (XI 1/31, I picked 
up R. Wradise-1265 b $m w/%ir s i g m l s  and religion. They were badly QIHed by 
WlZ~-1260 Boston, k KXYZ-l.270, Detroit. Then on 2/6, I picked up WERC-960 on i t s  
TEST. Slgmls were fair but easy t o  copy, f r o m  tune-in d 4:28 t o  4:40. A t  tha t  
time, CHNS-960, Halifax, asme up l i k e  a ton  of bricks,  completely bury* WKRC. 
I stayed with them f o r  another f ive  minutes, during which WERC m s  barely audible 
mce o r  twice, then e v e  up and w e n t  t o  bed. Hopefully, I ' l l  be ab le  t o  do a 
l i t t l e  DXing t h i s  semester - nty f i r s t  class m Mondays ina ' t  u n t i l  %m which, 
while not good, i s  a considerable improvement on t h e  8 s m  t h t ' s  bten my f a t e  for  
th4 l a s t  two semesters. I ' m  anxiously a l a i t i n g  t h e  new Tbmestic Log. 73s. 

JERRI MIJUB - 3101 liashington Street #I13 - Bellewe, Mebrash - 68005 
Greetings. I h v e  found a new (?) ~y t o  put up with Wing In a 

m b i l e  home. I mounted p r k e  A L - ~  loop outside ay t r a i l e r  using a snn l l  stand- 
off bracket and coupled it t o  my sP-600 via a 6 '  cable. Inly about &' of t h e  
mble  a r e  outside and t h e  -In of t h e  sP-600 mnkcs t h e  s i g r a l  lose bcanrble. I 
am getting mch excereise running i n  & out t o  change d i n c t i o m ,  though. Although 
there  i s  s l lght  v e r t i c a l  pick-up, i t ' s  thw best working set-up I've h d  i n  t h e  
t r a i l e r .  h y b e  I can mount w SM-1 outside? Some recent IX vith t h e  above combo: 
li28- WFX-1330 @ 1:20&m & WRBC-1300 i n  d 5:50pm. 1/29- KTCO TEX' baud easily,  
WIZZ-L250 O 6 : b m  & KAWA-1010 @ 5:30pm. 1/31- KWRP-1370 @ 7;05 & KCII-1380 @ 
7:22am. In the  PM, UFRR-13s C 4:15, WOE-1320 @ 4:59 & BWO-1380 @ 6 : a .  2/1- 
KFDF in vew strong @ 7am on 1580. 2/4- ~ 6 0 ~ - 1 3 1 0  @ 6:45am, and 2/5- CJm-710 @ 
2:10, WERC TET i n  wlth local-l ike signs1 from 2:s-2:59, KCMC-740 @ 3:14-j:30, 
~ 0 ~ 7 1 0  d 4 ( f i r s t  t ie from t h i s  t r a i l e r ) ,  USPA-950 @ 4:18 & WlRZ-950 @ 4:3Qsm. 
PM brougfit KPBi-1590 i n  nicely @ 5:30. lbtdls nov are 429/325. 1 hope t o  h i t  
530 before t h e  end of the  serson. Cood IY; t o  a l l .  

DO YCU LIKE EKXl'ON CREAM PIE? HOW ABCW CCMINC TO SEX WHERE Tl' R W U  FRN? 
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CARL JUlKER - 1920 klcom Drive - K e t t ~ i n g ,  m i 0  

A Musing sent t o  Ernie in l a t e  Dcccmber never mde it in N m ,  so 
I 'll revlev vhat I've h a r d  in t h e  past fev months. ,, 11/27- K A Y Q - ~ ~  @ 2:3hm, 

WVN TEST in v e l l  O/UI~AR, CFRA-9 V/WX @ 4:10, and f inal ly ,  R. (8nibean-840 @ 
4:45 v /hck  t o  t h e  Bible". I 've been t ry ing for t h i s  one fo r  years. 11/29- UJn- 

1540 @ 5:30 a/off. wcm-1540 @ 5:bOpm v/c/v, WKS950 @ 7:05 O/SB. 11/30- A 
surprise, KLOE-730, Goodland in v/fa ir aignrls @ 6:07pm V/NX sponsored by Co0rS. 
Same eve, KTUI-920 @ 6:25 f l r s t  time hcard since 1954, a l s o  another log on 730, 
CJNR g 7:25 v/ r r .  W l212/4, a new s t a t e  added vl th  KG%-1140 4 1:30. 1 chased aft- 
er t h i s  one f o r  three  ycinrs, now mly  Alaska needed. 1 2 / 4 - A t  SSS, KFNJ-860 @ 5:45 
s/off,  a l so  KSW-750 8 6:15 s/off.  ~ / 6 -  A r e a l  surprise V / ~ L  in v e l l  V/W 

nulled @! 5x25 V/UX, and eaw evening, KCBF-1520 my under t h e  mess tha t  occured here 
@ SSs. A brief I D  6 5:40 mentioning Sioux Ehlls. 12h, B SSS, KO=-1520 @ 5:30 s /  
off caaing in l ike  Cangbuatera with no interference. S e e  eve, ~WR-1260 @ 6 a/off. 
CX during early DecMber vere very good t o  t h e  NU. 12/11- Perhaps t h e  best  catch 
I 've  ever s d e ,  v/: KW of f lm,  MB(-570 rolled in 4 a m .  Copy urs a l l t t l e  rough 
for a while due t o  an  almost unuullable KYI, but g 2:10 thcu begin t o  @in  in 
strcagth vhen s/off anmuncement beean. They mentioned // s ta t ion CFEK-1240 Fernie 
B.C. I thought I ' d  tune down t he re  real quick t o  see i f  I cculd get them, hi. 
'Jhpe and report a&, and verie received 1/25. 12/27- R. hnrdise-1265 logged for  
#2 from St. Kitts.  1/8- US=-TEST in v e l l  8 1:s. (hly other decent logging was 
mde 1/15: KJX-950 v/TT 4 1:s. I called t h e  s ta t ion and t h e  CE seemed very in9 
tereeted i n  DX. Verle in four days, a record for me. (hly ei&t  nev stations in 
Janmry, a s  co-red t o  52 l a s t  year. Ch ve11 - 73. 

RTCBARD IAUEWAD - 591 W. Co. Rrrd 8 - St. h u l ,  13irmesota - 55113 
H i  a l l .  F iml ly  ~ o u g h  leggings fo r  another Muse. I h v e n ' t  

heard a lot of new mes th i e  season, bdt t he  fed have been pretty good DX. CX a r e  
very good here. M a  have b w  good t o  me lately.  EM 1/29 sav flve nsw ones added 
t o  t h e  log. KMC-740 Tex. @ 1:15 v/a very poor eigrnl, but then they don't put 
mu& pover t h i s  ray. w~PE69p Fla. v/a f i n h a t i c  sign11 4 1:30, flrst Flor i l r  
hsrrd. They vere heard several M e  since. KIEIY-1240 Mnt. s/off B 2; KUB-910 N. 
D. U/USUI G j  2 ~ 1 5 ;  and ICIGO-109 N.D. 8 3:03 for  t h e  ARC TBST, very strong here. 
2/3 brought WZAP490 Va. f / c  @ 1:22. 2/4- KCXI-1380 Ia. r / c  @ 1: 10 and KBM-910 
N.H. @! 7:34pm. H 2/5- cJYA-1240 so l id  B 2:21, qy f i r s t  Qrmdhn GYC. 'Ihey IDed 
a s  C J I C  o r  CJIC/CJU~ Wur. Aho 2/5, YERC-%O Spec-1 i n  ve l l  V/CFAC QM. 2/7- 
WRBC-13OO Mas. hmrd 8 2:ll, and WJOB Ind. B 3:38, k W J B C  Ill. 6' 3:05, both on 
3.230. 2/9- AIlother m e  m 690 logged, KEEG Ariz. B ham, air a1 2/10- KIM(- 
1 4 9  H.H. r / c  hmrd @ 2:ll. 2/l l-  K4L&G$W A*. r / c  8 2. 0 2 r 1 i - 1  =I-950 

ME off a l l  a f ternom k niept. W n k s  t o  =I t m  nev ones logged hare, KI;LK no. @ 
6:38 and KFSA A*. @ 7:55. MZK seemed t h e  most domipant over the  mess on 950 - 
i d e r e d i n g .  Also 2/ l l ,  (Man on iF&h hslrd h d t l n g  780 badly d l q m .  KM 2/12, 
amthe r  tret.  XgIA-830 ma  heard v ~ l y  v e l l  v/semi-cl aa B 1:45, with local  WCCO- 
830 of? frca midn ia t  t o  after 2 (sorry, CST). Others W: CFAM-950 ( thnks  amin,  
M~I!) g 1:05; CJC4-930 solld @ 4, and f l m l l y  R. Wnrdise logged here qui te  
strong 8 4:05 but soon ruined by ll' on 1270. Rro verles received, both v/ l ,  from 
VB(R k WPE. Zhis a i l e d  2/12 - @en did you get it, Ernie? 73 b good DX t o  a l l .  
(~eceivcd Valentine's my, FUchard -WC) 

ROY H. MIWR - Box 508 - Everett, Wehington - 98201 
Fif th  & aLrth vedrs of '73 netted following nev ostches: 1/$9- R. 

Ebradire-165 a/off 10:01p, vsak. 2/5- YVYE-1100 I D  6:5%m. 2/6- YNW-540 R. 
Corpoxucion" s/on S m .  2/11- WF-880 i n  c o q l e t e  control of charnel from 2:5Sam 
tunein till a f t e r  6. Verie in from IMUS-1380. Nov t h r t  I've t i pa l ly  determined 
BRC's dsrdllne a s  ThuraQays, I w i l l  t r y  t o  synchrcmize qy reports by a i w i l i n g  
Waing rn badays  - I hope t h i s  works out be t t e r  than in recent p e t .  I b v e  added 
a t  l a s t  one n a  lo glng in slch of f l r s t  SIX veeka in '73 - above R. W r a d s e  3.6 a 
IKY country. 73. ?Received here a l s o  on Valentine's B y ,  my 

iT'l3 SEE B06- amE? Wm, COHE TO THE N.R.C. COHVWTIa AND FIND 
RBLBneER T H E E  a \TB - AUGUST 31, and SlPlWlBER 1 - 2 - & 3. WfWE' 
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MME C O U S  - 2021 k i n  Street - S t m t f o d ,  Connecticut - 06497 

 noth her Connecticut s t a t ion  has gone AN, W U-960 New Wven. m e  
AN jock i s  Ihle Rceves, vho used t o  be a t  WWO-119. I believe WEI;C w i l l  s t i l l  
be off HMs however. WELS went AN 2/6. ~ ~ ~ s - 8 4 0  i s  now off 2-6, k AN We. 
CBS i s  going ~ s P "  i n  April, and viu be offering I t s  s f f i l h t e s  newsmats on t he  
hiur AN-7. %cent lX: KLOU-1580 heard W 2/5 d 2 V/ID & AX. Ca W 1/22 CJIFI, 
Niag&ra Xlls, md h a r d  f o r  t h e  f l r s t  time on 7U), U/WOR's W k TT. CJRN on 710 
my ruin  chances of ever herring a R O  nov. On Won. 1/19 (Friday, no? -ERC) WAB-- 

I 690 m s  off  a l l  aftarnhon due t o  a snowatom, k W R d 9 0 9  Medla, h. uls  heard 
surprisingly vel l ,  ccosiderlng i t s  power & distance. CBF u i s  a l s o  coming in sp- 
parently on skywave. Steve Clark, formerly of WCFt1000, WORM & WCBS-Fn, and 
w s t  recently a t  UB4F3-14@ Bsbylon, LI. is now doing wedrends a t  WtU-90. WQaW- 
1590 Usterbury, Clnn. i s  rr amin ,  after having been E f o r  about seven months be- 
ginning k s t  June; WBQU i s  s t i l l  a CBS a f f i l i s t e .  =-1570 apparently i s  m v  run- 
ning 500,000v, since it is  mu& stronger here now k overruns W - 1 5 7 0  a t  t i m e s .  
Another vhich i s  playing laom contemporary pn aov is YHRF-1570 Rlvefiad,  LI., 
vhich iad  been mostly instrumental HoR u n t i l  t h i s  month. UHA-1050's decision t o  
go c/v f u l l t i s e  was a b ig  surprise In  t h e  radio  world; YHll hss announced it i s  re- 
ta in ing i t s  Feminine &rum and sports prognrmiag in t h e  svitch. Swc of t h e  peo- 
p le  from Storer ' 6  Detroit c/v station, YDeFr1500 a r e  belng brought in t o  WHU. 
S t o r e  i s  s e l l l ng  WDKE t o  the  owners of UIXY-1260 Cleveland. Bearuse of t h e  floods 
2/3 AM, WER-1500 Pompton Iakm N.J. m s  on @ 4:3Qm w/eiaerguncy info  81 mx. A re-  
cent t r i p  t o  h i n e  reverred UhT~-1450 south h r i s  i s  leaning haavily t a a r d  c/v i n  
i t s  mx, it vas rr t v o  years ago; I t ' s  now Ae. A t  Portland I r a s  amzed t o  hs r r  hov 
strong WCBS' day s i g m l  i s ;  good a l l  day. WIC-1080, 100 miles closer, wrs barely 
audible & unintelligible. WCFS has by fh r  t h e  best s i g m l  of any a ta t ion in  the  
N E  Surprising so  fcv G r s  have mentioned t h e  demlse of t h e  tvo  glant NSP pests 
t h e  Cuhans on 600 & 670. 1 had hoped YSUF-1580 LI. m i g h t  be t h e  second L.I. t o  
abandon lOkv open, but a all t o  them reveals they h v e  been m 250v fo r  t h e  past  
mnth bemuse of a &mged t w e r  k hope t o  return t o  lOkv i n  l a t e  Febnary. ?he 
other t o  drop power uaa WTEE-1520 vhich a t  one tirPe urs  lOke & h d  a cP for 50). 
2/6- I took time t o  n u l l  WSW k caught WCRV-l5&) N.J. v / r r  k WRIZI-1580 N.J. V/MOR 

f r o m  2:30-3:3*. Ulen U-1490 went off 12/29 I didn't bother t o  W. 1 4 9  riat 
awry, & v i th in  a vcek they vere hack on. So Colm.-H.Y. IlXem might try 1580 
r ight  awry before i t ' s  too  late. 73. 

JDT ROB- - 945 I B a t  More Street - Deoltur, I l l h d a  - 62521 
School, npr nev Job, and poor M have kept me from h s l n g  for a 

couple of vedrs. CX during t h e  lasz two vedra of Janmry were v u y  dlaappointing 
co red t o  t h e  f l r s t  too. M: 1/25- KTIW-920 Tex. @ 6:404:43 v/c/w k s/off. 
13 KLFS-lo50 'kx. in V ~ D ,  Nx, rr from 6:304:37pm, very ve.k, but v i a t  can you 
expect from 250~7 nl 1/29, I logged f ive  Colombians bdveen 1 & Bm. T h q ~  were: 
HJHJ-600 &rranquilla, HJM-750 W e l l i n ,  HJKH-nO Bogota (WB: urs  off) ,  HJE-820 
Cali fUB4P m s  off, fo r  a couple of hours a t  h s t ) ,  KTKC-850 Bogota. HJKJ wrs 
t h e  strongest of these.  I h a r d  nothlng on t h e  KTCO TEBP u n t i l  3:07 when they put 
on a TT. I heard a vsry ve.k ID a t  about 3:08 and t h e  s t a t ion  became progreseltvely 
venker after t h i s ,  N.D. #2 for me. WORD-910 S.C. atop t h e  channel v / r r  @ 3:37am, 
strong, v l th  l i t t l e  Interference. nnt670 cBmcas boomlug in v/an I D  C 3: 58am. 
This i s  qf f i r s t  Venezuelan posit ively IDed, country h e a d -  SSS on 1/29: WBFTI- 
1500 Hiss- i n  v/an ad  f o r  a tank i n  Quitmn @ 6:og.v BLTOE-~~~O Ia. very weak u/lots 
of junk 63 6:25, c/w nn noted m them. I haven't had much i n t e re s t  in veries, but 
t h e  NRC Report Forms mke it look so say t h a t  I m y  give it a t ry .  b e  l a s t  m t e ,  
I h e r d  D.C., h a  changed t h e i r  fanmt  t o  rr. They I b d  tonight a s  "WRC, t h e  1 Ibck of t h e  Bpi ta lY 73s. 

KXN mSCRUK - 12934 Ct. #2 - Blue Island, I l l i no i s  - 60406 
Greetings t o  a l l  amin.  In the-bes t  of health l a t e ly  and I can't 

copplain, Two new t o  Ye Olde Log mok in t h e  w s t  veek. Friday night 2/2 from 
11:30 t o  12 on 1140 I somehow man ged t o  get an audible I D  from KGB4 Boise, on t h e  
hour, despite harvy coapetition from WRVA. And Sundv ninht on 1- l u s t  hefor- - -~ ~- ~< ~ "--- ------ 
KXEL IDed, I caught about t h e  br iefes t  ~ / o f f  I 've  ever h a r d  from KZX, omrk, ~ r k .  



SITING O F  DIRECTIONAL MW STATIONS 
+ W e s  Boyd 

IN CONSTRUCTION O F  D I R E C T I O N A L  ANTENNA SYSTEMS SEVERAL FACTORS MUST B E  

C O N S I D E R E D .  #1. PROTECTION TO E X I S T I N G  S T A T I O N S  ON THE SAME O R  ON A D J A C E N T  

FREQUENCIES.  #2. P R O V ~ D ~ N G  MAXIMUM COVERAGE OF THE C l T Y  OF L I C E N S E .  #3. THE 
EXPENSE OF LAND IN  L O C A T I O N S  THAT COULD B E  USED. #4. C O V E R A G E  OF A D J A C E N T  

C O M M U N I T I E S  I F  D E S I R E D  OR NECESSARY. 

THESE REQUIREMENTS MAKE T R A N S M I T T E R  S I T E  PLACEMENT VERY UNIQUE.  A S  AN I 

EXAMPLE WE SHALL LOOK A T  SOME T Y P I C A L  C L A S S  I V  I N S T A L L A T I O N S .  N O R M A L L Y  THESE 

OPERATE W l T H  1,000 WATTS D A Y T I M E r  250 WATTS N I G H T  NON D I R E C T I O N A L .  M O S T  SUCH 

S T A T I O N S  H A V E  TOWERS O F  150 FT. OR A  B I T  TALLER. 

SEVERAL S T A T I O N S  OPERATING ON THESE FREQUENCIES W l L L  U S E  E X C E L L E N T  ANTENNA 

SYSTEMS TO O B T A I N  MAXIMUM COVERAGE. 111 MOST CASES T H l S  ALSO I N V O L V E S  COVERAGE 

TO A L A R G E R  ADJACENT CITY. WITH C ~ R E F U L  TRANSMITTER PLACEMENT TYEY C A N  O B T A I N  

COVERAGE I N  C I T I E S  SEVERAL M I L E S  AWAY THAT NORMALLY WOULDN'T B E  COVERED. 

EXAWLES:::: 

w E N Z ~ ~ ~ O  HIGHLAND SPRINGS (~ICHMOND),~IRGINIA$ THE C I T Y  OF L I C E N S E  I S  

ABOUT 5 M I L E S  E A S T  OF RICHMOND. 81 L O C A T I N G  THE TRANSMITTER ABOUT 1% M I L E S  TO 

THE W E S T  OF HIGHLAND SCRINGS T H A T  C I T Y  RECEIVES EXCELLENT COVERAGE.  THIS r L s o  

P L A C E S  THE TRANSMITTER A l O U T  ?& M I L E S  E A S T  OF R l C H M 0 N 0  AND ALSO P R O V I D E S  RATHER 

GOOD COVERAGE OF THAT C I T Y .  

WD(L 1340 R O Y A L  O A K ~ ~ I C H I G A N  I S  SOME 5 M I L E S  NORTH OF DETROIT.  A S  W l T H  

WENZ T R A N S M I T T E R  PLACEMENT ALLOWS COVERAGE OF THE LARGER C I T Y .  IN T n l s  C A S E  THE 

T a r N s M l r T E a  I S  14 MILES sourn OF ROYAL OAK. S u c n  A L o c a r l o w  OFFERS E X C E L L E N T  

COVERAGE OF B o r n  THE C I T Y  OF L ICENSE AND DETROIT. 

WVON 1450 CICERO.ILL. AND WOPA 1490 OAK PARK,ILL. BOTH A R E  L O C A T E D  I n  AREAS 

T H A T  P R O V I D E  EXCELLENT C O V E R A G E  OF CHICAGO. THESE C o m n u w l T I E s  A R E  A O J A C E N T  TO 

~ H ~ C A O O  ON THE C I T I E S  WEST SIDE. FROM HERE TRANSMITTER S I T E S  ON TOP OF B U I L D I N G S  

I N  W E  AREA W l L L  HAVE GREAT COVERAGE. 

SUCH ROOFTOP I N S T A L L A T I O N S  ARE NOT ALWAYS USED TO P R O V I D E  MAXIMUM COVERAGE. 

I F  PROPERLY USED THEY CAN INCREASE OR DECREASE COVERAGE. LOCATION OF ANTENNAS 

OF ONE QUARTER WAVELEGNTH ON B U I L D I N G S  OF THE SAME H E I G H T  W l L L  REDUCE COVERAGE. 

A  SHORTER B U I L D I N G  WOULD P R O V I D E  MORE COVERAGE HOWEVER NOT AS MUCH AS ONE OVER 

ONE QUARTER u A v E L e c n T n  TALL WOULD. 

k 0 N G  OTHER S T A T I O N S  U S I N G  T R A N S M I T T E R  PLACEMENT TO SERVE COMMUNITIES 

OTHER THAN THE C l T Y  OF L ICENSE: :  W N l A  1230 N.Y. WJMO 1490 O n 1 0  M P M  1450 VA. 

W 9 l Y  1400 N.C. WFOM 1230 GA. WXVW 1450 INO. 
SEVERAL YEARS A 6 0  THE F.C.C. MADE AN ATTEMPT TO L I M I T  THE NUMBER OF R A D I O  

S T A T I O N S  I N  LARGER COMMUNITIES.  AT THE T I M E  MANY S T A T I O N S  WERE L I C E N S E D  TO THESE 

c l r l e s  AND USED THE F.C.C.s RULING TO BECOME L I C E N S E D  FULLTIME. IF THE C I T Y  HAD 

AOAQUATE S E R V I C E  THEY WOULON'T  L I C E N S E  ANY MORE F U L L T I M E  S T A T I O N S  FOR I T .  T n f s  

ALLOWED D A Y T I M E R S  TO RELICENSE THE S T A T I O N S  T O  SUBURBAN CIT IES W l T n o u T  ( I N  THE 

F.C.C.s r ~ w ~ s )  L O C A L  SERVICE. 

T n r s e  S T A T I O N S  WOULD BECOME L I C E N S E 0  FOR F U L L T I M E  OPERATION. THEN W l T H  

CAREFUL TRANSMITTER PLACEMENT B E  A l L E  TO SERVE THE LARGER COMMUN I T Y  ANYHOW. 

THE COVERAGE WAS NOT AS GOO0 AS I T  COULD B E  ( O R  SMOULO B E )  TO SERVE THESE 

L A R G E R  C I T I E S .  HOWEVER P O O R  N I G H T  C O V E R A G E  I S  B E T T E R  THAN S I G N I N G  OFF THE AIR. 

SOME OF THESE INCLUDED WCUE 1150 ~ R O N , O H I O  WVOL 1470 N A S H V I L L E ~ T E N N .  AND 

KUDL 1380 K A N S A S  CITY. 

 RING T H l S  SAME ERA OTHER S T A T I O N S  WENT ON THE A I R  AS OAYTIMERS L I C E N S E D  

TO SUBURBAN CIT IES.  THEN AFTER SEVERAL Y E A R S  F I N A L L Y  WERE G I V E N  P E R M I S S I O N  TO 

O P E R A T E  FULLTIME. IN B O T H  C A S E S  THE S T A T I O N S  P L A C E D  T R A N S M I T T E R S  SO THEY WOULD I 
PROVIDE C O V E R A G E  OF THE L A R G E R  COMMUNITIES.  THESE INCLUDE WHOT 1330 WPAT 930 I 

KDAY 1580 KQRS 1440 W O O  980 ETC.  

IN MOST CASES THE AREA TO B E  SERVE0 DETERMINES THE SHAPE OF THE PATTERN 

MORE THAN THE P R O T E C T I O N  TO E X I S T I N G  S T A T I O N S  DOES. MANY S T A T I O N S  COULO HAVE 

LOWER POWER OR L E S S  COMPLICATED PATTERNS I F  THE EXTRA C O M M U N I T I E S  WERE NOT 

WANTED I N  THE COVERAGE AREA. 

I 

KFXD 580 N A H P A , ~ D A H O  w o u ~ o n ' r  REQUIRE SUSH A NIGHT P A T T E R N  IF C O V E R A G E  OF 

B O I S E , ~ O A H O  W A S N ' T  WANTED. ON SUCH A  LOW FREQUENCY THE COVERAGE I S  TREMENDOUS 

EVEN A T  L O W  POWER LEVELS. THE L A R G E  W E S T  L O B E  M A S  ENOUGH SIGNAL TO L E T  THE 

T R A N S M I T T E R  B E  SEVERAL M I L E S  FROM NAMPA. SINCE B O I S E  I S  ABOUT 10 M I L E S  E A S T  OF 

NAMPA THE TRANSMITTER COULD B E  MIDWAY BETWEEN THEM. SUCH A  L O C A T I O N  ALLOWS THE 

FRONT L O B E  TO SERVE THE C l T Y  OF L I C E N S E  W H I L E  THE LOBE TO THE NORTHEAST W l L L  

P R O V I D E  A V E R Y  GOOD S IGNAL I N  BOISE. 

SIMILAR TRANSMITTER PLACEMENT WAS USED B Y  WSAR 1480 FALL RIVER,MASS. WITH 

A L O C A T I O N  W E S T  OF FALL RIVER THE E A S T  L O B E  C O V E R S  THE C I T Y  OF L ICENSE.  A T  THE 

s A n E  TI'ME THE S E C O N D A R Y  L O B E  NORTH/NORTMWEST C O V E R S  PROVIDENCE.R. I. 
WTSN 1270 DovER,N.H. H A S  A L O C A T I O N  JUST W E S T  OF DOVER. THIS ALLOWS DOVER 

TO B E  IN THE M A I N  L o n €  rrsr. THE B A C K  L O B E  P R O V I D E S  C O V E R A G E  OF ROCHESTER,N.H. 

FOR A  SECONOARY COVERAGE. AT THE SAME T I M E  THE FRONT L O B E  I S  POWERFUL ENOUGH TO 

P R O V I D E  A G O O D  S I G N A L  IN PORTSMOUTH.  

W l B X  950 AND WRUN 1150 UTICA,N.Y. U S E  T R A N S M I T T E R  PLACEMENT TO P R O V I D E  

C O V E R A G E  OF RonE,N.Y. (10 M I L E S  A w r y )  B U T  B O T H  U S E D  DIFFERENT SYSTEMS. W I B X  950 
HAS A  L O C A T I O N  TO THE WEST OF U T I C A  SO I T  L I E S  I N  THE E A S T  LOBE. T n ~ s  ALLOWS 

ROME TO B E  COVERED B Y  THE L O B E  TO THE NORTH. WRUN 1150 I S  LOCATED TO THE NORTH- 

WEST OF. U T I C A  SO I T  L I E S  I N  THE SOUTHEAST LOBE. THE L O B E  TO THE NORTHWEST THEN 

C O V E R S  ROME. 

DALLAS/FT. WORTH,TEXAS P R O V I D E S  S I M I L A R  PROBLEMS I N  TRANSMI TTER PLACEMENT. 

OF THE S T A T I O N S  HERE KLlF 1190 I S  THE MOST UNIQUE.  PROTECTION TO W O A l  1200 KVOO 

1170 AND OTHER 1190 S T A T I O N S  ARE REQUIRED. T H E  P A T T E R N  USED OFFERS T H l S  PROTEC- 

T I O N  B U T  MAKES COVERAGE OF BOTH C I T I E S  D  I F F I C U L T .  TRANSMITTER L O C A T I O N  NEAR 

IRV ING,TEXAS (NORTHWEST OF DALLAS) ALLOWS D A L L A S  TO B E  SERVED W I T H  THE L O B E  TO 

THE SOUTHEAST. THEN THE M A I N  L O B E  SOUTHWEST W l L L  COVER FT. W O R T H  W l T H  S I G N A L S  

OF E X C E L L E N T  Q U A L I T Y .  W I T H  T H l S  P A T T E R N  COVERAGE OF BOTH C I T I E S  I S  I M P O S S I B L E  

U N L E S S  THE T R A N S M I T T E R  I S  I N  T H l S  AREA. 

IN COSTAL AREAS (NEW YORK CITY AN0 L O S  ANGELDS ARE E X C E L L E N T  EXAMPLES)  THE 

S T A T I O N S  HAVE T R A N S M I T T E R S  SEVERAL M I L E S  INLAND.  IF S T A T I O N S  I N  T H l S  AREA H A 0  

MODERATE POWER AN0 P A T T E R N S  A I M E D  A T  THE LARGER C I T Y  THEY WOULD B E  ALMOST AS 

STRONG A S  S T A T I O N S  L ICENSED THERE. OTHERS A R E  L ICENSED TO COMMUNIT IES SURROUNDED 

B Y  LARGER C I T I E S .  THEY P L A C E  THE T R A N S M I T T E R  10 M I L E S  AWAY FROM THE LARGER C I T Y  

AND W I T H  POWER LOBES COVER B O T H  C I T I E S  TO SERVE THE C l T Y  OF L I C E N S E .  K D A Y  1580 
AN0 KROQ 1500 I N  CALIFORNIA ARE GREAT EXAMPLES OF THIS.  

n 

K L A K  1600 WHHH 1W W O O  980 W l B V  1260 
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ITEN WITH THIS ISSUE OF I D X D l  
"THE IRC TAPE-I 9 N I T O 3 I I J G  SERVICE" 

H O I ~  often do you hear and tape an unID and wish soineone e l s e  
could help you with an ID? 

NOW, you can send a copy of your tape t o  IDD, Box 282, Butler, N J  
074.05 and we' l l  a t tenpt  t o  ID it f o r  you1 

We a re  equipped t o  handle reel-to-reel  tape a t  7 -70  or 3-3/4 ips ,  
o r  casset te  tape, 

please note t h a t  THIS I S  A FREE SERVICE avai lable  t o  any and a l l  
NRC me::bers - another of the  Vast services available t o  you through 

the  RRC - t he  tprlaVs leading llediun Wave DX Club1 
We ask s i m ~ l y  t h a t  su f f i c i en t  postage i s  enclosed with your tape ~~ - . - 

f o r  i t s  re turn-  
Sorry - r . ~  cannot guarantee a bullseye i n  every case, but have a 

f a q i l i a r i t y  with enough languages t o  give i t  a go, hi .  

. . , ABODT THOSE HARl:OI?IC RECEPTIOPIS: 

Rarnonics of fore ign s t a t ions  heard i n  t h e  101.r-frequency SW 
bands will be published only i f  they adhere t o  one or :ore of 
t h e  following c r i t e r i a :  

? )S ta t ion  r a r e l y  or  never reported on fuqdmenta1;tip 
should include suff ic ient  programing d e t a i l s  t o  give other 
DXers a chance to  log the s t a t i o n  on i t s  funda2ental. 
2)8ne; s t a t i o n  not previ3usly : a o ~ m  t o  e x i s t  
3)Any t i p  containing su f f i c i en t ly  redeeming DX value as t o  
be "loggable" on i t s  fundamental frequency over a geographical 
nrea s u f f i c i e n t b  l a rge  t o  be of major s i g n i f i c a c e  t o  a l a rge  
n ~ ~ b e r  of North -her ican DXers. 

1. Please contain su f f i c i en t  program d e t a i l s  i n  your reception 
t o  ni:e it a valuable a id  t o  other xembers i n  search of your 
catch;e.g. other in te r fe r ing  s ta t ions ,  propagation character is t ics ,  
notable he t s ,  type of :nusic or  taY:ing, languzges used i f  not 
obvious. 

2. Use only one side of the  paper when reporting - al l  i t e x s  
scissors-cut . 

?, It I s  not necessary t o  type, but PLEASE WTI-TE LEG?=... when 
i n  doubt, hand-print, hi. 
Give as  zany de tn i l s  a s  possible In  rcror t ing m a s :  I1unD 
SS 3n 1000 lcHz ID R. H i 1  a t  0030 with LA m" Isn ' t  good enough 
Atte:-pt t3  l i s t e n  t o  wunlDs" fo:. a t  l e a s t  10 linutes i f  
possible. Tnclude loop beerings i f  applicable. This i s  how 
nvlp "unIDsw beco e IDs hi. 
3 the f i n a l  analysis,  Axing i s  "the hobby of the  individualno 
One DXers "garden variety" catches I s  another's " r r r e  ~oodiell .  
Use you- OT.,T dLscreti3n ;n2 your o m  e x e r t i s e  ;.s a -.ez.suring 
t o o l  o: the  "DX-~.rorthiness" of your re::orts. Do tlley help 
soleone e l s e  hecr ycu? s t a t ion?  i s  t h i s  y o ~ r  f i r s t  l o z ~ i n g  of 
s tp t ion E W  I s  i t  a scheCule ch.tye? A nc:r !'requc:?CY, 
or ~ 1 0 g z x  c;l;ngei. t1:j.s horny, ~ 5 O - s - t t  l i ex lc-n  cr  ?;?% 
c m  be jus" ,~  good ,I. catch as  a negalntt  Liby'a. 

G W D  T:YL!:51 

Deadlines: Fridays of each week; DX phone: 201-838-5721, a l l  prepaid 
c a l l s  welcome dz i ly  1800-2200. Some in te res t ing  receotions t h i s  vreek 
with good Us, good TPs from the  K, and ( v o l l & l )  TAS- from t h e  EC - 
excel lent  h igh- la t i t  ude conditions 2/16-2/17.  nor,^, the  rmrldt s  best  
DX from some of tine world's best  DXers: 

VENEZUELA. Caracas (7 FL. Variedades 2/12 0600-0830 ~r/pgm 
"Venezuela-Despierta y CantaW...~:iuch higher c l a s s  ::usic than 
I 'd  expect t o  Despertzrme y Cantar along vith..(Sheedy, Calif.) 
( F i r s t  o f f ,  a big Welcome Back t o  you, Dan1 This slogan not 
l i s t e d  new '73 WITH, can' t  f ind i t  i n  Venezuelan l i s t s  e i the r  .. 
any help from zenbership apnreciated-ed) 
:!IC?lRAGUA. nET, Managua s/bn 1000 2/6 with "R. ~ o r ~ o r a c l o / n "  
3, no cal l .  Surprised a t  t h i s  ea r ly  s/on; could be confusing. 
(Millar, Wash,) 
ST. IllTTSo Z I Z  Basseterre ;lost l i k e l y  the  c ~ r r i e r  heard 2/12 
1.E 0907 and a&ain a t  0959. Cooper reported s/on a t  0900, 
Jensen (IRCA) reported it a s  1000. W i l l  have t o  keep trying,  
(pejza, Calif.)(bRTK '73 l i s t s  s/on 1000. Ed.) 
?.IEXICO. X E F I  Chihuahua, Chih. "R. Mexicans" ID a t  1014 1/29. 
(Seaver, Calif  .I (Welcome1 Ed.) 
COLOMBIA. HJHJ R. Liberta'd Barranquilla. i n  well  with spor ts  
a t  0145. (Geoff Trower, Brighton, England)(Wel.come Geoff 1 Ed.) 
WID. a t  l e a s t  one s b t i o n  i n  I for t i~ern  LA region a k u t  0145- 
021 5. (Trower, England) (bobab ly  TIXE, Radio Oaega, San Josg, 
l i s t e d  10 137. per '73 Wi?TH, Ed.) 
NCRTH I[OREB. qTongyang (not 665, my typo e a r l i e r  sorry-fjp) 
faj,nt with c h o r d  xusic 194 2/12 0923; good with h ta lk ing 1057(F 
HAITI. 4WE R. Lnmikre qui te  loud and steady MM 2/5 0930. 
(Don ~ e ~ n o l d s ,  Calif .  ) (Welco3e, Don 1 Ed. ) 
1iEW ZEALAND. 2PC presumed the  one looping SW riith c l a s s i c a l  
nusic ??.1 2/12 apparent EE announcenent a t  0931, ~ d t h  t i t l e s  
of pieces p l a e d ;  fo l lo ted  by ar ia .  Believe t h i s  i s  the f i r s t  
t i n e  h w r d  from San Diego f o r  me. (Pejza Cal i f , )  
COLOIBXA. H J F l  "Ecos d e l  Colbeimaw Iba  u2 head.  f o r  f i r s t  logging 
yhen 1- wjis absent. (Trorrer, ~ o g l a n d l f ~ e o f f ,  i f  possible,  please 
t r y  t o  give dates and t i ~ e s ,  OX? Tnx. Ed..) 
IIjWI: ;;(TEA. K i m  Chaek f a i r  rr i  ti1 KK rnm ta lking 2/12 101 0. (Pej za)  
COLO~BIA. HJCU r.. lielotfa Eb~ota/  hrd well  d n i c e  ID 0735, 1/29 
(?,per s . Ohi3 
un-D. ss ..ientloned (yelled rould be m3re appropriate) sieto- 
cuarento (siete-cuarenta-ed), 2nd sounded l i k e  Re LA-TEEIJ 
(accent on 2nd sy l l ab le )  nentioned t ~ & c e  i n  ?hat  sounded very 
,:luch l i k e  t-ypical LA ID(i.e. tin-can production, hi-3x1. Hrd 
0Z04 1/29; have tape if ony thi?&s they can help (RFS?)(hfyers) 
SXTH KOISH. IILKH Kwangju. Probably the  Kl((glotta1 stops unlike 
JJ/CC) here 113:;-1200 1/12, louc: ~ d t h  orch. !nusic a?d pips o :~ 
AT 

hour.. 3 siiort/loa-, 1 lol?sAiigh.. (Sheed:., CA)(TLK exc Info. Ed.) 
fiesuqed t:lc c:irrrleF 1011 In: U i ? .  (Pejza) 
'ZO I v d  ?f 5 0923, sounieL Koreen, prob, FJPts I!LKH n,sn, 750 (Seaver) 
JAIL'iICi1. JDC Port  Gali~:. BDC-like ncvrs 0955 2/12, nice but r?ot 
a l l  tl:::', intesestifig.. , (SrLxc:;r, C - l i i .  ) (Agreed. Xi.) 
';U.i?E:AA. TQIS G r l - - t , - , . r l a  C i Q - ,  Lilrcly E:e .sEc ?z:e  2/12 111:5 - .: 
.L-.(: or], GoZ-~!.-ful v i? '  in .:lasic :: 1 c . t -  \ellti sP.s cf Gxtenela .  
(1 ,.,3S :.I 1 ~ 1 1 1 ~  ?-,r I:Jo. ) (Shecdy, Cc.1i.f .) 



765 EL SALVDCR. Sm S ~ . l v ~ d o r .  Jus t  nessing aro~uld r . h i l s t  
11 

logging 760 & caught "K-Ln ID 2/12 1145, f a i r  to 21idLliilg signs 
101 5 EL SALVADO".. R. . ' l lternrcionil YSC, San Salvador q u i t e  good a t  - 

(SheeEy, Calif ) 
1170 I.27 2/12. ( .eynolds,  Cal i f  .) 

@Re Cadena YSKL i n  very loud Nlf 2/5 even a f t e r  1215. Cieynolds,C 1023 VE1EZUET.A. YVRS R. lf?.rgarita veqr quick ID i n  anongst SS t a l k  
C Heard best W.ls a f t e r  11 00, f i n a l l y  caught I D  a t  1200 2/5. (Seal-, , 1/29 0948. ( l ve r s ,  Ohio ) 

no JH. JOUB Aklta NIP;2 prrerhouse heard every PQ.1 no matter vhat  1035 XLTTI. Cap Haytien 4VEF loud and c l e a r  144 2/12 a t  1100 ~ d t h  

kr i s *  Has EE lessons up to 0955, then EE ne1.r~. Best ever TP, r e l i g i o u s  pgm i n  EE. (Reynolds, Cal i f .  ) 

even b e t t e r  than peking-1040 i n  heyday. (Seaver, Cal i f  .) 1040 BRAZIL. Sao Paulo RG2 '3. Tupi" qu i t e  cons is tent  SM 2/k between 

@ Coxing through loud PIM 2/12 a f t e r  11300 JOIB (750) a lso  heard 0700 end 0800 with n m y  c l e a r  '%A deo Too pee" IDS betrqeen 
 ell and JOBB (830) some&at weaker under QUID (T.eynolds, Cel,) :.lusic-1 se lec t ions .  Have it on t ape  but ~ . r a i t i n  f o r  b e t t e r  i t e n s  

@ Heard v/EE lessons  2/12 0940-and on and on..just pounding inoo f o r  i r r i t i en  report .  (Frmous l a s t  i o r d s ,  h i . d r ) f ~ e y n o l d s ,  CI)  
if I l i s t e n  long enouh  I could inprove my diction.. (Sneedy, CA) I 

(Nice recept ion ,  Dan--not hrd  i n  awklle. Ed.) 
C? With man and mmn i n  JJ P-1M 2/12 0938; W A X  nulled. ( ~ e j z a ,  CA) 1055 NTCARAGUA. R. l h s v a  Y l U  henrd t o  ID a t  1120 on lUi 2/5 ~ r i t h  IQSX 

+830 VEXEZUEUL? Radio Sensacidn presumed new slogan f o r  Radio M randa, 
' off.  Often hrd f a i n t l y  i n  evenings but KJJX splash too  nuch. (Fteynold: I 

good -omd 0220. (Trowsr mgland)  I '1065 unm. SS very 2/5 1102 1120. (Seaver, CA) (Won't someone pse 
840 PBN& -80 Panamd bes t  l eve l  ye t  heard 1/28, 1000; th ink  ID t h i s  one s>on? S o u ~ d s  and seems Ecuadorian here ,  but can't be 

m st be d o n .  (Millar Wash.) sure. Ed.) 
840 &O.XEFG C e l q a ,  G&. apparently the XE booming ar.my 1255310 1 0G0 VEIEZUELA. YVQZ Barcelona, I l l .  BarcelonaIt s/on 1/29 a t  0956. (Seaver ) 

recording period 1/28. (I-Lillar, Wash.) *I 101 i?EW W I D .  3ZB Christchurch i n  a s  soon a s  KFBX s/off 1100, 7/29; 

846 G m T  & ELLICE ISUUIDS. VSZl Tarawa 2/12 0745-0902 f i r s t  time unneecied, but n i c c  t o  hear. (Millor ,  Wash.) (Wow1 Ed.) 
f o r  arm-chair copy; 0740-BBC nx (with Gi lber tese  t r ans l a t ions ,  1110 VElffiZUELB. YVQT C,.rdpnno d o n  1000 very n i c e  'TI. Car6pano" ID1s 
sounds l i k e  ) , couple 90-second instrumentals  (Sandy Nelson drums) and .!usic, 1/29. ( Ibe r s  Ohic) ) 
then  male b l aming  away 'ti1 0755 fade; 0836 back again v i t h  1135 GUflE!IALB. LV de l a  c.,sta Sur, TGVR ( l i s t e d  1120 kHz.-dr) very 
childrens '  chorus t o  0853 rSlen the  ubiquitous YL began..0902 good a f t e r  1100 on 14l1 2/5 but barely auciible 3n u 1 2  (Reynolds, CA) 
harp o r  xylophone IS(?) and male ~ 6 t h  supposed ID..(Sheedy, Cal i f  .) 11bO PXILIPPITIES, Poro VOA probably the  V i e t m ~ c s e  program here  2/12 

@ J u s t  about n igh t ly  here a f t e r  about 0730. Sometimes they are  1220-1256 poss ib l e  W ID a t  1230, faded on the  hour, naturally.. 
very loud and clear.  Usually off about 0930. Ceynolds,  Calif.) Ca l i f . ) ( I s  t he re  any puler   ray? Ed.) 

850 G U B T W ,  TGX, Guatemala Ci ty  'Fiadio C i ro t sn  presuned the  one 1 1 50 CO. XEElI Pfexicnl-i , BCII 2/5  1 i 00 r.r/call 2nd "R. 1.fexicula" (Stver ) 
with seve ra l  n a t i o n s  of Guatemla and phone c a l l s  2/5 1135-1145 11 55 EL SALVhDLIR. YSCF S m  F,li.~i~;uel; have herrd  i n  eves through slop,  
No pos i t i ve  ID heard. (Seaver, Calif.) (Hey, does anyone out t he re  but  IDed 2/5  1131 v i t h  call and "Ondas Or ienta lesn .  (Seaver, CA) 
know Js it 'Ciro*sn or "Cirosgl without apostrophe? Ed.) -170 JAPAN. JOUKAkitaIXK1 atopKVOO 2/12 1 2 2 5 f o r  a l i t t l e  bit. .if 

, 860 ~ b l ~ h .  HOL55 Chi t rQ beau t i fu l  R. Reforma IDS a f t e r  XEMO d o f f  KOHO i s  on, however...JJ from Japan sounds a l o t  l i k e  JJ f ron  
d o n  1/29 0932 ID, (F.vers, Ohio)(Not o f t e n  hrd, n ice  catchlEd.) X a ~ . ~ i i ,  hi. (Sneedy, Cal i f .  (Suppose,,I w o o d n t t  know since I@ 

875/876 g76 had *at seemed t o  be Wonsan, FRN! with Light c l a s s i c a l  here  on EC f a i l  t o  hz.ve such e s o t e r i c  problems, lli  I Edo) 
nusic and PL 1053-11 00 2/12, tuned back a b i t  l a t e r  and lower and 11 78 ;".YUKYU 1SWJI)S. Olrinarm good c a r r i e r  but no audio h e t t i n g  WIiAM 
caught R. Mundial ID by man fgllowed by YL sounding much l i k e  t h e  1028 1.nsl 2/12 (Pejza, &if .  1 
LVDC lady & r end i t ion  of "El Condor Pasan..to keep it in t e re s t ing  9 VOA Ok;n:;,la 2/12 1 211-1 225 TJ/CC l eads  me t o  suspect 11 70 tras 
by 1240 2/12 578 kHz. had KK same pgming a s  876, tho by t h a t  JOUK as  IIa~raiians ~ re ren ' t  i n  a t  all t h i s  madrugadao (Sheedy, Calif .)  
time 1 was kind of wasted.. ( h e e d y ,  ca l i f  11 78 JAPAIJ. VOA-Okinawa very loud a t  s/on 1 100 Pfi: 2/12 ~ r i t h  Yankee 

880 CUM, CIIBF Pinar de l  ~ f o  assumed p o w r f u l  Cuban heard ?.t 0800 D ~ o d l e  and opening annou~cernents i n  EE before g.~ing in to  fo re ign  
0900, 1000 2/110 Jus t  &at  we need on 880, hi.(hlillar, Wi)(Yeahl ~ d )  1~-ngunge. (Reynolds, CA) (Japm i s  correc t ,  a s  Ryu?vus ccnf er red  by 

880 unm. T d t h  nln-stop c l a s s i c n l  aus ic ,  including ~narimba version t r e z t y  back t o  Japan lrst year_. Ed.) 
of part of "Grand Canyon Sui ten ,  no announcexents MlI 2/12 0942. 11 90 COL.71IBIA. R. Cord i l l e r a  Bogota HJCV ID, TC 0331 1/29. (Ewers, Ohio) 
Just  had a Latin f lavor.  (Pe j za Calif.) (Sounds l i k e  cuban,F;ther.Ed 1265 ST. :;ITTS. Kadio Paradise,  Basse ter re  f i n a l l y  logced a t  d o f f  1/30 

885 I I O ~ S ~ ,  p ly~ou th .  When d ~ d  his go t o  1 :cil.o~ratt? Good s ignals  a t  0300. Not much but weak "R. Paradise" TD and b r i e f  vlthem hrd ,  
a f t e r  1000 ' n ~ s t  a.Is and fair-poor i n  eves t o  0300 c/d, (Seaver CA) but a l l  I 've boen able  t o  d ig  out  so fn r ,  ( IY l l a r ,  Wash,) 

Tehrm very rredc a t  s i g n d n  0230 about 2/3. ( ~ r o ~ r e r ,  ~ n g f a n d )  6 In veqr  1.~11 nt 1000 s / m  MI1 2/12, de t e r io rc t e s  f a s t  a f t e r  1030 445 moersm. R, p,ovincia de Corrientes *7 hrd on 217 a t  0200 o r  so. (Reynolds, Cal i f  .) 
Xdth ~ i l a n - 8 9 9  s i l e n t  s t a t i o n s  f a r the r  e a s t  than Athens ~ W ~ Y S  

very ,.Teak but on 899 ~SSF; jus t  reedable with Argentina looped - 
@card 2/12 0915, o t  audio possibly s/on 'round t h i s  time? Rel ig ious  

pgm(loc?lly done! thence t o  b e r u t i f u l  ID a t  0923:"You1re i n  tune 
t h i s  i s  Y lshkar Ola. (T rowr ,  E n ~ l a r d )  ~ r i t l i  R. Poradise bcing f r ~ t : ~  St. K i t t s  on 1265 H z .  i n  the  MW (band) 

900 ~ B A D O S .  R. 9arbados, Brid~eto7.n 2/12 1040 and on with l o c a l  ads, ~ . r i t h  a po~rer  of 50,000 , . , ~ t t s , ~ ~  followed b~ liorninz Devotions - 
TCS a nice cut  of llWhistlin& Willie". . (Shec-dy, Calif ) r e l ig ious  reques t  p r o v a n  a t  0931. (Sheedy, C,-lif . ) ' 

**921 I & ~ o .  c d i a c & ,  S l n d o a  XECQ he t t ing  920 s t n s )  eves, el IIas been heard ~.,rith Gospel ;u: i n  e: rl:- eves a r o ~ ~ ~ 6  0230 and s f t e r  
Ded  , . i th  I I G Q t t  and. many cuc;c>o c a l l s  1/16 0227. (Seaver, c a l i f  051 5 i n  R!s but no IDS yet .  Qu i t e  m ~ k  for  50 lcv-8D5 usually be t t e r .  

950 m'm9. =A Chihud~u?., Chih. 2/12 1010 and on, t h s t  't~.ras s0:;e- 
I 

Dii_.ec'iiont~.19 (Seaver, C21if .)(Coulci be, but n.?t cure. Ed.) 
thing d c e ,  got Radi~:rama ID then "La Ilueva. F-A, Chihuahua.." Li H e a d  ~,iLth c l ea r  I D  0901 13.1 2/12. Troubled v i t h  slop f r o a  1CGIL-1260 
Ah, ~ r e l l , .  (Seedy ,  CA) (Trade you f o r  France-9% h i  1 ~ d . )  i IZ-.JZ 1270. F i r s 5  t i  !e I t r i e d  f o r  i t  ~ d t h  local- E1LLl27O off .  

970 ~LIWAII. KPUA file. SD and ~ ~ e o t h e r  fo? H i 1 3  hor.rd 113 a t  0005 Cotintry #45, I bi.Eeve. (Pejzz, ~ c l i f  0 )  

through I:C:C:N. Ra1:raii #22. (Seaver, ca l i f . )  



VEISEZUELA. A Marncaibo s t a t i o n  t?iLLh i : id i s t inc t  s logrn hrd on 
1/22 ins tead  o f  usua l  V o z  de Apuren i s  "Radio Regionaln i n  
'72 WXTH i n  t h a t  c i t y ?  Maybe Tds I b m c h a s  i s  a suburb?(Trower , UR) 
(Out of  order-sorry. b s  &rochas doesn't  show i n  my Hamond 
C i t a t i o n  A t l a s  so don't know...Ed.) 
PAFUGUAY. ZP4 ?Radio Chaco Borealt1 i n  well  vrith jazz and MoR 

tead  of usual  Belen B r a z i l  0330 2/5. (Trower, England) 
5 &CO. XD94 San Luis  i e  Rio Colorado, Sanora "Radio *orM IDed 

w e l l  w/call and c i t y  1/26 a t  0102, then s/off.  Note c a l l  change. 
( ~ e a v e r  C A ) ( T ~ X  info ,  Randy1 Believe name of p lace  i s  without 
the  "deL. Ed.) 
EAUlLII. gPOI Honol.uln f l n a l l y  found atop f u r  r e p o r t  a t  1059-1102 
1/  8 not new but unverif ied.  (b l i l l a r  Wash.) 
&l. XEGW 6. Vic tor ia ,  Tam. seemed €0 be t h e  Z apparent ly ./on 
1140 1/28; far from sure  on this. ( E l l a r  Wash.) 
VEhTEZUELA. "Ondzs d e l  Mar" i s  now the bes t  YV s t a t i o n  here up 
t h e  high end, s ince  l a s t  autumn HISC Santiago n o t  hrd.(Trower UK) 
unlD. HELP1 Who i s  SS/AN here?  Canf t read any Colombian n e t  d, 
%. Eco" (XECO) o r  anything e l s e  on t h i s  we& baby; no gongs, 
??? (Millar Uash.) 
l O l B S U U  I S ~ D S .  UXLE Phivretok AECCS s t a t i o n  heard wel l  MM 2/12 
fram 0907 ti1 d o f f  a t  100% wLvlth SSB. Recorded op music & 
v o c a l i s t s  wi th  a l l  mnouncements i n  EE. Several  !CS given which 
would make t h e i r  time GIQ + 13 hours  (??-ed) i n s t e a d  of GMT p l u s  
1 2  a s  shown i n  WEPW. S t a t i o n  announcement i s  "Pou've been l i s t e n -  
ing t o  A ~ e r i c a n  Forces Radio and Televis ion Service over -... 
Ekiwetok...Radio 1 3  on your dial." Air d i s t a n c e  from here  i s  
5275 mi les  and power is only  250 watts. A phone c a l l  t o  AFRTS i n  
Io s Angeles got  the following address: Report t o  S t a t  i o n  Commander, 
dFRPS S t a t i o n  VXIE EtP~wetok AFQ San E'rancisco CA 96333. (1Tot 
shorn i n  872 o r  '73 URTH). *hey say power i s  s t i l l  250 watts. 
I have l a s t  severa l  ;slnutes n ice  and c lea r  on t a  e. Report i n  
n a i l  f o r  country #76 ver i f i ed .  (Leynolds, ~ a l i f . P ( ~ ~ i c e l  ~d.1 

@ The s t a t i o n  D i n g  a s  WXLE on 1385 kHz. has  moved from Marshall 
I s m d  ( s i c )  t o  Canton I s land  i n  the  G1.Z: -11 tirse zone, fiuns 250w 
and heard i n  New Zealand around 0900. ( k t h u r  Cushen's "DX Worldn 
broadcast on Radio New Zealand 11780 IrHz. 0 6 4 5 ~ 1 ~  7 February, i n f o  
v i a  Glenn Hauser)(Tnx, Glenn1 Ed.) 
S p m .  F&-& Radio Popular de Astorga f o r  f i r s t  logging a t  c lose  
of "Carreteran 0200. (Tromr ,  England 
SPmI. EAJ16 Radio Granada l a s t  SEF( s t s t i s n  t o  s ign  o f f  0200.(Tf1;er 
COLOMBIA. CVoz de Honda" !IJBM heard s e v e r a l  times e a r l y  February 
clos:.ng 0320 ~dth a n t h a .  (T-omr, England) 
mXOPUL. BFRTS Asmara copyeble ~ r i t h  news a t  0320 but weak on 
most occasions. (Trower En.glad)  
mum. iwszawa ,+;th Ek dancc a s i c  and pop progr-m c l s s e s  j u s t  
0 2 0 ~ .  Very s t r3ng d i g ~ i n g  f o r  new Spanish s t a t i o n s  l a d e  d i f f i c u l t .  
The usua l  tws : a t e  s /o f f s  a r e  R. Popular de S e v l l l c  and R. Popular 
de Bilbao; 0203. (Tromr ,  England) 
U I ~ ~ Z D  P;~;GDO?I. Enclnnd, Br i s to l .  F i r s t  noted s ign-1  here 2/12 1 2 :  
2557 1:/j2..=.z but clobbc1-e2 by WQXF.-1560 s p l a t t e r  (I-an&) B i t s  of EE 
nQtec ;,t 0605 0621. Fsi.ei, up n i c e l y  a t  OC32 \.+en conclusisrl 

cf n ,.ie-mt!ler f3rec: s t  arid I D  a s  "39C R;-dio B r i s t o l "  1;r s taped. 
2 k w T A ? E e l  li. G .   cia, Plushing,  IY)(Welcome t o  IDXD! ~ d . 1  a.,m. ss 2/12 1 l ? ~ - l l ; o  vr/YI,-Ol< t~l2:r: ,-a< harp bet,-re211 di:ilo:ues; 
h::~,; -ac;: g:;->le.,' " ~ c l c i  en S?.lapuncofI a t  1133. I ' d  .aucil li!te 

ilclp r. , ; ili  c one, th.7e.s. (SI~~PCI?, Cr.lif. ) (Perhups IIJLP, 
yl.;Lus, 5u t  nSalnp~mco"??? E~. ) (Ps  - ?.!hatever "Salr.pWco1' i s ,  
2 I confit c . , t ch  i t ,  hi. Ed.) 

LrIllTED ARAB E i D m E S .  Shcr jah  weak, s i g n s  3n a t  0230 i n  
Ar-,bit, vh ich  i s  "Double Dutchn t o  me; u s u a l  c h a n t s  which 
ndce r e p o r t s  d i f f i c u l t .  ( T r o m r ,  Ehgland) 
THAILAID. VFA (VOA) Ban Patch i .  2/12 1229-1 234 i n  o d d b a l l  
lar.gz.uge ( A W  s e z  Burmese i n  IRCA F ~ r e i g n  Log-ds) & w n d e r  of  
wonders 1229 ending s t r a i n s  o f  Yankee Doodle.. =de my whole 
day. (Sheedy , C a l i f .  (Congrat s l Ed. ) 
DERWEK. Thc chcnce of  Denmrk logging  a s  supposed i n  #13 Dl34 
o f  January 31 is o t 1 5 9 b c h a n n e l  c losed  dur ing  1 9  2. See 
WTH ''73. So (Bengt Ericson,  V3xj8, SwedenT(Tnx, BE, 

T h n k s  t o  the  fo l lowing  s u p p o r t e r s  this week; n i c e  t o  see t h e  WC coming 
t o  l i f e  once again... now, wheret s t h e  EC? Hi. 

Bengt E r i c s o n  V*jb, WEDEN (7)  
Angel M, c a r d l a ,  F lush ing ,  NY (1 ) HQ~~oAC,  911 
Rsy M i l l a r ,  E b e r e t t  Washingtnn ( 9 )  
Dan I v e r s ,  Toledo bhio (6)  HQ18OA 3' box b o p  
Don P-eynolds, ~ l e A d o r a ,  C a l i f o r n i a  (12) ~ ~ 1 8 0 1 ,  24" Sanser ino  loop  w/amp 
Randy J, Seaver, San Diego, Ca l i f .  (1h)HQl ~ O A  Sanserino l o o p  
Dan Sheedy. Z n c i n i t a s ,  C a l i f .  (16)SPRb, b s e r i n o  lo3p  
Geoff Trower, Brighton,  Sussex ENGLAND (15) 
F a t h e r  Jack  Pe jza ,  San Mego,  &A ( ~ I H Q ~ ~ o A ,  2$-' Sanserino l o o p  
Glenn Hauser, Von Ormy, Texas (1)H~160,  560' LW ITW/SE 

FBIS. American Embassy, has a 
position for a full-time Cambodian- 
English Radio Monitor/Translator. 
High level of fluency in both langu- 
ages and ability to render rapid. 
accurate translation i s  necessary. 
Typing skill desirable. Good know- 
ledge of French also helpful. 

WANNA BE A SPY? 

Application should be submitted In 
English with details about age, past 
experience, and education. 

CAMBODIAN-ENGLISH I 

Addressed to: FBIS. Chokechai 
Building, 21st floor. 690 Sukhumvit 
Road, Bangkok. 
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HORIZON BLOCKAGE: Can Fresnel  Diffraction Be Ignored? (Or Why Is  
a Transylvanian Vampire Like a Mountain on the Medium Wave Band? ) 

*Gordon Nelson 

As part of our unsuccessful project to experimentally measure the arr ival  
angle of MW DX signals by taking advantage of skyline blockage, we were 
forced to come to grips with several possible sources of uncertainty in the 
calculated angles of signal arr ival  resulting from propagation effects! Once 
we worked our way around those problems and satisfied ourself that we had 
indeed calculated some fairly realistic values, we bravely set  out to compare 
measured skyline blockage angles with calculated values in an attempt to  
determine the propagation modes for  MW DX signals. 

We soon made a most interesting and important discovery. Not only were 
we unable to measure skyline blockage angles but further research strongly 
suggests that we must rethink the entire question of skyline blockage of MW DX 
signals. As we shall show, skyline blockage blockage maps and predictions 
may be not only valueless but quite misleading in actual practice. 

I t  appears we've al l  been guilty of ignoring or  at  least seriously under- 
estimating the importance of an effect not previously considered on the medium 
wave band: Fresnel  diffraction. Not only has this effect been totally ignored by 
MW DX'ers, but a fairly thorough literature search here in  the MIT libraries 
has failed to turn up any past research on the topic. Many puzzling past 
observations of MW DX reception patterns now make sense - particularly the 
behavior of DX reception noted on a car  radio while driving through hilly 
country. We have experimentally verified the most important predictions of 
diffraction theory a s  applied to  MW DX signals; other diffraction effects to be 
described should also be observable and we hope this article will not only help 
the MW DX'er to understand reception patterns but will stimulate further 
research on this apparently virgin topic. 

Diffraction i s  usually thought of a s  primarily an optical phenomenon. The 
limits of resolution of microscopes and telescopes a r e  determined by the dif- 
fraction of light, for example, and much work on optical diffraction has been 
done in the past century? Light, microwaves, TV and MW signals a r e  all  
electromagnetic waves however; they differ only in wavelength. Maxwell's 
equations provide a complete description of al l  electromagnetic waves regard- 
l ess  of wavelength and a s  a result certain effects normally thought of a s  belong- 
ing to the domain of optics can also be evident on the BCB if one just knows 
where to look.. . 

What i s  Fresnel  diffraction and how does it affect your MW DX? Diffrac- 
tion i s  a direct consequence of the interaction of electromagnetic waves and 
matter. It permits electromagnetic waves - BCB DX signals included - to 
effectively bend around and over solid objects. On the broadcast band these 
diffraction effects a r e  most important and obvious for very large obstacles - 
mountains for instance. . . It's important to realize that diffraction on the BCB 
has nothing to do with ground-waves or  other familiar aspects of propagation; 
neither i s  it  related to trop, ducting, o r  other VHF/UHF refraction effects. 
Rather, diffraction i s  an odd and unintuitive process with few obvious manifest- 
ations in everyday life. The mathematical theory of diffraction has existed 
for  at least a hundred years ,  though, and i ts  predictions have been confizmed 
in countless experiments on light waves? and high frequency radio signals. By 

applying the similarity law of diffraction a s  formulated by surnmerfeld2we have 
evaluated the Fresnel diffraction equations for  MW signals taking into account 
the BCB wavelength. The results a r e  extremely interesting and of great 
importance to any DX'er interested in horizon blockage of MW DX signals and 
related subjects. 

Consider f i rs t  the reasonable and common-sensical view of skyline block- 
age which neglects diffraction effects. We'll call this the naive theory of hor-  
izon blockage; in optics it 's called the geometrical optics approach. Figure 1 
shows an intentionally extreme case of skyline blockage: the DX'er i s  located 
2.6 miles from the base of a sheer vertical cliff rising straight up to a height 
of 5 ,  000 feet; furthermore this cliff i s  part of a mountain range extending for 
many miles in both directions. A worse situation can hardly be imagined: the 
cliff will block the horizon to a height of 20°. Naive horizon blockage theory 
holds that signals arriving from angles steeper than 20° will skim in over the 
top of the mountain and be heard a s  well a s  if the mountain were not there; 
signals on angles below 20' on the other hand will be blocked by the mountain 
and cannot be heard. 

Another way of looking at  this i s  to consider that the mountain casts a 
shadow for arriving MW signals. If you're in  the shadow for a particular 
signal (or  alternatively if the arrival angle i s  below the skyline blockage) it  
will be inaudible; i f  you're outside the shadow the signal will be audible. The 
edge of the shadow i s  the shadow boundary; a t  that point on the ground the 
horizon blockage angle equals the signal arr ival  angle. This i s  the point where 
the signal should drop from full strength to complete inaudibility a s  you move a 
portable receiver across  the boundary into the shadow. The "sharpness" and 
indeed the very existence of the shadow boundary for a MW signal has always 
been taken for granted by MW DX'ers and it  underlies al l  articles and discus- 
sions of " skyline blockage". This i s  a fundamentally incorrect assumption, 
however, a s  we shall see.. . 

Figure 2 shows the same situation, this time taking into account diffraction 
of the MW signal over the top of the mountain. As far a s  the DX'er i s  concern- 
ed, the effect of diffraction i s  the same a s  if a small low-powered relay t rans-  
mitter were located on the edge of the cliff. The signal radiated from this 
"diffraction transmitter" will be audible throughout the shadow region where 
naive theory predicts complete inaudibility! Actually there i s  no such t rans-  
mitter,  of course, but i t  i s  a useful fiction for  the purpose of getting a "feel" 
for diffraction effects. The precise origin of the diffracted signal audible in 
the shadow region can be explained only in t e rms  of the highly sophisticated 
mathematics of the Maxwell and Fresnel equations; we'll defer discussion of 
the mathematics until the end of the article and instead concentrate on the 
observable effects of consequence to the DX'er. 

The critical question is: how much effective signal can get diffracted into ' the shadow region where instinct tells us nothing should be audible? In the past 
we'd known that some diffraction would occur but we had assumed it  would be a 

i negligible effect; since then we've learned from the equations and confirmed by 

;; 
experiment that this i s  most definitely not the case.. . How important can 
diffraction be? Figure 3 takes our extreme case of horizon blockage one step 
further - not only i s  there a 5, 000 foot cliff practically in the back yard but we 
want to hear a signal coming in right off the horizon at the lowest possible 
arr ival  angle of 0'. Naive theory predicts that the signal will be completely 
naudible until the receiver is  moved so fa r  away from the cliff that the mount- 
,in drops below the horizon due to the curvature of the earth : out somewhere 



Figure  l(a). A DX'er located 2.6 mi les  
f rom the base of a 5.000 foot cliff will 
have his horizon blocked to  20'. Another 
way of looking a t  it i s  to  consider that the 
mountain cas ts  a shadow for  the signal. 

receiver  s i te  
(edge of shadow) 

e l(b). For  a 15O signal the DX'er i s  
shadow of the mountain; th is  i s  another 

f saying that the signal a r r iva l  angle i s  
han the horizon blockage angle. 

" diffraction t ransmit ter"  
Figure  2. The fictitious diffraction t r a n s -  
mi t t e r  on the edge of the cliff radiates signal 
energy into the shadowed region, thus permit-  
ting some signal to be audible even though the 
horizon i s  blocked. 

I F igure  3. A signal arr iv ing at a o0 angle 
1 ,  I would be completely inaudible in the shadow 

a r e a  were i t  not for  diffraction. The values 3 
given here  assume a sha rp  mountain ridge 
and a signal strength of S9+ 20 db if the mount 
ain not present. d 

a A 

s 5 S8 s 9  
a t  0. 2 mi le s  a t  1. 5 miles  a t  5. 0 miles  

around 83 miles  f rom the  base  of the 5,000 foot cliff. Since the horizon will be 
blocked a l l  the way out to  83 miles ,  naive theory predicts that no t r a c e  of our 
0' t e s t  signal should be audible. But what happens if we take diffraction into 
account? 

Le t  u s  assume that  the signal in question i s  coming in right off the horizon 
(oO) and would be quite strong, S9 +20 db, if t he re  were no mountain in the way. 
Suppose we s t a r t  off a t  the foot of the cliff with a good portable receiver  with an 
accurate  S-meter and measure  the signal strength a t  various distances f rom the 
base  of the mountain. The fur ther  we go f r o m  the cliff the lower the horizon 
blockage angle of the mountain (see  Figure 3). Right a t  the base  of the cliff 
nothing will be audible f rom our  t e s t  station - no surpr ise  the re !  Moving away 
f rom the cliff, though, the signal will begin to  become audible - very  weak 
compared with what it would be  if there  were  no mountain but sti l l  detectable. 
The diffraction equations predict that the signal may be a s  strong a s  55 a t  a 
distance of only 0.2 mi les  f rom the cliff; a t  a mile  and a half i t  can be a s  much 
a s  S8 - th is  with the cliff blocking the horizon to a height of 32O! Incredible a s  
i t  s eems  ( remember  we said th is  was an unintuitive effect.. .), th is  i s  the effect 
of F resne l  diffraction. At 5 miles  the horizon i s  blocked about 12' but the 
signal can be  almost S9. Continuing outward the signal continues to  increase  in 
strength; a t  30 miles  i t  will be about S9+11 db. The more  the horizon i s  blocked 
the weaker the signal will be hea rd  but if i t 's  strong enough to begin with it can 
be audible quite close to the base  of the cliff. 

The mind boggles! But old P ro fesso r  F resne l  predicts some equally 
b iza r re  happenings when we consider signals coming in not f rom the horizon 
( a s  in the l a s t  example) but f rom more  real is t ic  skywave angles. Let 's  go back 
to  the original case of an  S9+20 db signal th is  t ime arriving a t  an  angle of 20° 
above the horizon. Due to F resne l  diffraction there  can be a detectable signal 
even a t  the foot of the cliff a s  long a s  the angle of signal a r r iva l  i s  g rea te r  than 
zero degrees.  F o r  a 20° signal, a s  much a s  an  S6 signal may be heard a t  the 
base  of the mountain. Moving away f rom the cliff with a portable receiver a s  
before, the signal will slowly get stronger: a t  one mile  it may be over  S8. At 
two miles ,  i t  will be up to $bout S9 +12 db - in  spite of the fact that the horizon 
i s  blocked to a height of 27 and the signal i s  coming in  a t  20°. At 2.6 miles  
we come to the edge of the  "shadow boundary" where the horizon blockage angle 
i s  the same a s  the signal a r r iva l  angle, 20'. But the signal will be only S9+14 
db.. . Due to diffraction, the value of the signal strength a t  the edge of a shadow 
boundary i s  exactly one-half of the value i t  would be  if the mountain were not 
present. Why? Without recourse  to  the equations we can't say exactly; you 
won't be too fa r  wrong, though, if you consider that the di rect  ray skimming 
in over  the top of the mountain combines with the signal f rom the (fictitious) 
"diffraction t ransmit ter"  on the peak of the mountain - a t  the shadow boundary 
they a r e  out of phase and a partial  cancellation takes place. 

Strange stuff - but things get even odder.. . Let ' s  continue out past the edge 
of the shadow. There  the horizon blockage angle will be l e s s  than 20° and naive 
theory predicts that the mountain will have no fur ther  effect on the received 
signal strength. The signal f rom the "diffraction t ransmit ter1 '  i s  st i l l  felt, 
though, and the signal will continue to get stronger.  At 4. 1 miles  where the 
horizon blockage angle i s  13O the signal reaches the original value of S9+20 db. 
At 4.6 miles  the signal i s  even stronger - i t  will be up to about S9+22 db. At 
this distance the diffraction effect f rom the mountain tends to focus the signal 
somewhat and the result  i s  a slight but measurable  increase  in signal strength 
over  what i t  would be if the mountain were  removed! In t e r m s  of our  imaginary 
cliff-top diffraction t ransmit ter ,  this i s  the point where the signals add in phase. 
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Figure 4. The arr ival  angle of the signal i s  20° and the assumed strength 
is  S9+20 db were the mountain removed. 

Figure 5. The basic 
Fresnel  diffraction 
pattern showing the 
variation in amount 
of diffracted signal 
in different a reas  of 
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depend on the value 
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Figure 6. Horizon blockage diagrams taking diffraction into account. The 
incoming signal arr ives  at  20°; the above diagrams show the amount of signal 
audible due to diffraction at  different receiving site locations. The O 0  point 
is  the shadow boundary at 2.6 miles. 

Beyond this point the signal strength falls off again, fluctuates back-and-forth 
a bit, and quickly settles down to ~ 9 ~ 2 0  db for good. For  the purposes of MW 
DX'ing therefore, the mountain will continue to affect reception even though the 
signal i s  arriving on an angle quite fa r  above the horizon blockage. This i s  
shown in Figure 4. 

The diffraction pattern will be sirniliar to what we have shown regardless 
of the height of the obstacle o r  the signal arr ival  angle although the numbers 
will be different. I t  i s  convenient to consider 4 separate regions to be found in 
all  cases of horizon blockage: (1) The shadow zone. This i s  the region close 
to the base of the obstruction where instinct says no signal should be audible. 
The skyline blockage angle i s  greater than the signal arr ival  angle in the 
shadow zone and naive horizon blockage theory predicts no signal will be audible 
at all. A substantial amount of signal may be diffracted into this shadow zone 
in actual practice and the amount of diffracted signal increases the closer one 
gets to the shadow boundary. (2) The shadow boundary. This i s  the point where 
the skyline blockage angle equals the signal arr ival  angle. On the shadow 
boundary the signal strength i s  exactly one-half the value there would be if the 
mountain we re removed. ( 3 )  The "bright fringe". Somewhere beyond the 
shadow boundary the signal will reach a maximum value of about 2 db over the 
original signal strength. This i s  a focussing-type effect caused by the presence 
of the obstacle. In optical diffraction patterns this looks like a bright ring or  
line. (4) The far  field. Beyond the bright fringe the signal falls off again. 
oscillates back-and-forth a bit, and settles down to the original value. At 
distances fa r  beyond the edge of the shadow boundary the presence of the mount- 
ain no longer has any affect on the strength of the received signal. This basic 
diffraction pattern i s  graphed in Figure 5 . 

Folklore has it that a vampire won't cast a shadow3; neither will a mountain 
for  a MW signal but it's not superstition it 's Fresnel  diffraction! 

There a r e  some additional important features of diffraction of MW signals 
over mountains. The amount of signal diffracted into the shadow region depends 
on the absolute height of the obstacle. By this we mean that the diffraction 
effect will be different for  a 20' horizon blockage produced by a distant mount- 
ain than i t  will be for a 20° blockage from a nearby hill. More signal i s  diffract- 
ed over a small obstacle than a larger  one. This means that distant mountains 
will hurt your DX reception more than nearby hills even though the horizon i s  - 
blocked by the same angle. Figure 6(a) shows the effect of diffraction a s  dis- 
played on a typical horizon blockage diagram; the mountain i s  5,000 feet high 
and we show the received signal strength for various values of blockage angle 
compared to the 20° signal arr ival  angle. We also show in Figure 6(b) the 
same for a nearby 500 foot hill; notice that there i s  more signal diffracted into 
the shadow in the case of the hill and that the effect on DX reception will be 
correspondingly less. 

There i s  also a frequency effect. The lower the frequency the more 
signal will be diffracted into the shadow region, a l l  else being equal. The 
numbers given in this article a r e  based on 1070 kHz, the middle of the band. 
As the frequency i s  increased the diffraction will be reduced. On TV and 
microwave frequencies it i s  still very important and much work has been done 
on diffraction of these signal2.-' By the time the frequency i s  so high that we 
a r e  dealing with visible light, a true sharp shadow will be cast and naive 
geometrical optics will be observed. 

The numbers we have given a re  not to be taken a s  exact, especially in the 



deep shadow region. The exact numbers depend upon frequency. the nature 
of the ground beneath the antenna, and details of the shape of the mountain-top. 
These assumptions and approximations a r e  discussed in the Appendix. The 
possible variations due to these effects a r e  most important deep in the shadow 
region; around the edge of the shadow boundary the calculated values will be 
very close to actual measured values. These details influence the exact values 
of the diffracted signal but not the shape of the pattern. 

DX'ers interested in  observing and measuring these diffraction effects are  
referred to the Appendix where we suggest several possible experiments. 

CONCLUSIONS. 

The practical implications of Fresnel diffraction on the BCB a r e  of consider- 
able interest to the MW DX1er. Many puzzling aspects of DX reception may 
prove to involve diffraction effects, particularly when the relative meri ts  of 
various receiving sites a r e  being discussed. Some of the consequences of MW 
diffraction are: 

1. Little definite information will be gained from horizon blockage maps because 
diffraction will erase the necessary sharp shadow boundary. Signals coming 
in on angles below the horizon blockage angle will be weakened but not 
completely eliminated. This helps explain why some West Coast sites with 
blocked horizons a r e  better than others for low-angle TA reception in an 
overall sense. But if conditions a r e  good enough, sufficient signal may 
diffract into even the worst sites to permit marginal reception. 

2. Horizon blockage measurements cannot easily be used to measure signal 
arr ival  angles on the medium wave band. 

' 3. Within a small a rea  the effect of diffraction over a horizon blockage may 
actually improve reception of a particular station by a small amount. 

4. In an a rea  with a blocked horizon, reception of diffracted signals improves 
significantly a s  the ground beneath the receiver becomes more conductive. 
This i s  due to the effect of ground on the vertical pickup pattern of the 
receiving antenna.' 

5. You're better off having your horizon blocked by nearby hills than by distant 
mountains. 

6. Diffraction explains why nighttime skywave signals do not suddenly snap in 
and out when you drive through hilly country; because the MW shadow bound- 
ar ies  a re  not sharp but rather a r e  blurred, signals tend to fade in and out 
in a more gradual fashion than if diffraction were absent. If diffraction did 
not occur, signals would drop from full strength to complete inaudibility 
within just a few feet as  one crosses  the shadow boundary. 

7. While we have restricted ourselves to diffraction over a hill, MW signals 
may also diffract around a vertical obstruction such a s  the edge of a mount- 
ain. This may give rise to "dead zones" - areas  on the ground where the 
vector sum of al l  the diffraction "transmitters" i s  zero for stations on 
certain bearings and arr ival  angles. This may well account for many of the 

k 
observed oddities of skywave reception noted at  receiving sites separated 
by only a few wavelengths but with different skyline blockages. 

8. Setting up a receiving site at the foot of a cliff will not guarantee that all  
signals from the blocked direction will be rendered inaudible. Weakened, 
yes; completely eliminated, no. 

9. Because of the possibility of diffraction around the edges of a hill or mount- 
ain, direction finding bearings may be substantially deviated. 

APPENDIX I: The Mathematical Description 
of Fresnel  Diffraction 

Consider a single vertically polarized plane electromagnetic wave directed 
against the sharp (in t e r m s  of the wavelength) edge of a reflective surface a s  
shown below. The initial signal amplitude i s  Vo and we wish to know the value 
of the diffracted signal, V, a t  some point x: 

d considered positive f 

The classical expression for such "knife edge" diffraction i s  given by: 

where W i s  the dimensionless quantity given by: 

Eq. 2 

Equation.l unfortunately cannot be solved in closed form. Two simple ser ies  

expansions a r e  used for numerical evaluation. The expansion of the integral is: 

\ Eq. 3 

which converges everywhere and i s  of greatest utility forWr/ -2. For  large 

negative values of W, that is,  deep inside the shadow region, the following 
asymptotic expression i s  more suitable for computation: 

Eq. 4 

With accuracy suitable for our purposes, this latter ser ies  may be approximated 
by its f i rs t  t e r m  which gives the following simple expression: 

"/\I, = I - 0.22'-t - 

- - y z ' ~ W  w Eq. 5 

We have used equations 3 and 5 to prepare the sample values in this article; 
for most purposes the graph of Figure 5 along with Equation 5 f o r w  6 - 2 will 
be adequate for practical purposes on the MW band. 

L = square root of -1 
-rr z 3.14159 

= wavelength of signal; same units a s  a & d 



2 2 
COMPLICATIONS. 
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1 .  The signal may not arr ive normal to the surface as  shown. In this event the 
entire coordinate system may be rotated to give an equivalent a and d.9 
2. The vertical pickup pattern of the receiving antenna (assumed to be a loop)' 
cannot be neglected, especially deep in the shadow region where the signal will 
arr ive from a steep vertical angle. The values in this article have been cor-  
rected for this effect; we have assumed poor ground beneath the loop ( € =  10). & 
u = 1 rnmho. Note that the signal pickup for a loop for signals a t  steep almost 
vertical angles can vary a s  much a s  18 db depending upon the ground constants; 
any attempt to observe o r  measure signals deep in the shadow region should 
take this into account. 
3. The expression we have usedfor Fresnel  diffraction assumes that the edge of 
the mountain i s  relatively sharp. If the mountain o r  hill  i s  more rounded than 
ridge-like the "knife edge1' equation must be replaced by a more general 
expression which takes into account the contour of the obstacleg. It can be shown 
that only the topmost part of the obstacle actually determines the nature of the 
diffraction patterdoand laboratory experiments with both light and microwaves 
have shown the resulting diffraction pattern to be remarkably independent of the 
exact shape of the top of the ob~tacle'!"~ The equation we have used may be re-  
placed by a related expression for diffraction over a spherical surface since the 
small portion near the peak responsible for the diffraction pattern can always 
be approximated by a segment of a sphere. Furutsug has shown that even the 
equation for diffraction over such a spherical mountain i s  equivalent to the 
classical formulation for "knife edge" diffraction (our Equation 1) a s  long a s  
we don't get too deep into the shadow region. This result i s  consistent with 
microwave observations of diffract* into valleys over the edge of mountains.' 
Precise  evaluation for  the value of signal strength deep in the shadow of a 
spherical mountain requires Furutsu's full equation? We've t r ied it and the 
predicted values a r e  close enough to those of Equation 1 for real mountain 
dimensions that we'll stick to the simpler Equation 1 for this article. 

APPENDIX I1 - SIMPLE DIFFRACTION EXPERIMENTS 

1. Two DX1ers a s  close together a s  practical should listen simultaneously to 
distant stations in a direction chosen to provide horizon blockage at  only one of 
the receiving sites. Choose stations fa r  enough away so that the arr ival  angle 
should be well below the blockage; see F r .  Jack Pejza's curvei4for a f i rs t  guess 
on arr ival  angle. With identical receiving equipment and antennas the blocked 
signal should be consistently weaker than the unblocked one; this i s  a measure 
of the amount of signal being diffracted into the shadow region. We have found 
this to  be definitely the case using KORL and a 7O blockage. 
2. Take a portable receiver across  the shadow boundary and observe the signal 
variation: have an identical receiver on the top of the hill  to provide a reference 
measurement. We find the shadow edge to be very diffuse.and ill-defined. 
3. If ~ o u ' v e  got a good prominent horizon blockage, check the relative signal 
strengths of stations at  various distances in the direction of the blockage 'relative 
to stations at  the same distances but in an unblocked direction. When the dist- 
ance for the limiting ray in the blocked direction i s  reached the stations should 
weaken but remain audible. 
4. Try  DX1ing from the base of a cliff in an attempt to obtain QRM-free reception 
in the forward direction. West Coast DX'ers might t ry  blocking out stations 
such a s  KOA and KOB; Easterners  might t ry  to get interference-free reception 
of Algiers - 890, etc. a t  the base of sea-cliffs. While weakened, the interfer-  
ing stations should remain audible in many cases; the higher the blockage in 
feet the more complete the screening should be. 
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agree with the predicted values within about 6 db. Agreement would probably 

be better if they had taken the antenna vertical pattern into account a s  we have 
done. 
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I The Vertical Pickup Pattern of the MW Looo A= 

*Gordon P. Nelson 

Any DX'er who has used a MW loop antenna i s  familiar with the horizontal 
pickup pattern: a s  the antenna i s  rotated, signals show two peaks where the 
reception is  strongest and two nulls where reception i s  weakest. The peaks 
occur when the plane of the loop i s  pointing at  the signal; the nulls a r e  broad- 
side to the face of the loop.' 

The exact specifics of the pattern for any particular loop and signal (that is,  
how much signal wil l  be picked up, how deep the nulls a re ,  etc. ) depend upon 
quite a number of factors. Textbook descriptions of loop performance fail to 
describe accurately the behavior of real  loops because of several crippling 
assumptions made in the derivation of their equations. We have taken all of 
these complications into account and have derived the basic loop antenna equa- 
tions from f i r s t  p r i n ~ i p l e s . ~  While the resulting equations a r e  very complicated, 
they predict all aspects of loop behavior extremely well. 

While the primary concern of the MW DX'er i s  usually the horizontal pickup 
pattern of a loop because he wishes effective nulling of unwanted stations and 
accurate direction-finding, it i s  sometimes important to know the vertical pick- 
up pattern a s  well. The pickup of a practical loop antenna depends very much 
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The horizontal pickup pattern for 
a loop antenna describes what 
happens to the signal strength a s  
the antenna i s  rotated. Signals 
a r e  strongest when the plane of 
the loop points a t  the station; the 
null (or  minimum pickup) occurs 
when the station is broadside to 
the plane of the loop. 

The vertical pickup pattern of a 
loop describes how much signal i s  
picked up for different signal arr ival  
angles above the ground beneath the 
antenna. If the signal arr ives  paral- 
le l  to the ground (the lowest possible 
skywave signal), the arr ival  angle i s  
o0 and the loop exhibits maximum 
sensitivity. As skywaves arr ive from 
higher and higher angles the pickup of 
the loop falls off steadily. 

upon the arr ival  angle of the signal above the horizon. In actual practice the 
pickup of a loop i s  greatest for signals arriving at very low angles above the 
ground; thus loops a r e  most sensitive for signals arriving right off the horizon 

at  zero degrees. The pickup of the antenna will fall off smoothly and steadily 
a s  the angle of signal arr ival  i s  increased until the pickup falls to i ts  minimum 
value for signals arriving from directly overhead (90' arr ival  angle). 

The vertical pickup pattern for  a real loop antenna becomes important for 
several aspects of MW propagation research, particularly for the accurate 
prediction of signal diffraction over skyline blockages: If the antenna i s  accur- 
ately pointed directly at  a station, the variation in signal pickup for different 

' arr ival  angles depends only upon the nature of the ground underneath the DX'er. 
The effect of real ground on loop performance i s  both important and complicated 
to explain. Two independent quantities must be taken into account if the effect 
of the presence of ground i s  to be fully described. One of these factors is the 
familiar ground conductivity - the factor which determines just how far  a MW 
signal will carry by groundwave. The second quantity i s  the dielectric constant 
of the ground. While the latter quantity i s  not important for groundwave signal 
propagation, i t  greatly influences the behavior of a near by loop antenna. We 

have included a table from ~ e r m a i  showing the expected variations in both of 
these factors for various types of receiving sites. 

We a r e  providing two graphs to show the effect of signal arr ival  angle on the 
pickup for a loop antenna - one assuming a very " p o ~ r ' ~  ground, and one for a 
very conductive ground. Most DX'ers will have intermediate ground properties 
and the pickup equations will yield curves somewhere between the two we have 
given. The plots show the loss  in  pickup a s  the signal arr ival  angle i s  increased - compared with the pickup of the same antenna for  a signal arriving a t  zero 
degrees (or groundwave). If, for example, you live over very conductive ground 
the pickup for  a signal arriving a t  an angle of 30° above the horizon will a e  
about 24 decibels weaker than i t  would be if the same signal arr ived at  0 ; this 
i s  - about a 4 S - u n i t Z p :  If you're over very rocky and nonconductive ground -. - 
instead, the corresponding reduction in pickup would be only about 1-112 S- 
units. Thus i t  pays t o  live over poor ground if you're interested in getting 
the maximum pickup on a loop for  signals coming in a t  relatively steep angles. 

This significant dependence of vertical pickup on the local ground constants 
i s  just one of the many factors which must  be taken into account when attempt- 
ing to rationalize the differences in reception experienced a t  various sites. - .......*.......*...*.. . * . * . * . . . * . * . . . . . * * . * * * * . * . * * . * * * . * . . * * - * * * * - - 0 -  

MATHEMATICAL JUSTIFICATION 

If the loop antenna i s  properly constructed and there i s  absolutely no signal 
pickup on the feed line between the loop and the receiver, the general loop 
equation2reduces to  the following in the event the loop i s  pointed directly a t  the 
incoming signal (which will give maximum pickup); that i s ,  @ equals OO. 

pickup for signal arriving 2 
- at  an angle W above horizon - (0.5 - R V c o s p  - R v )  

pickup for signal a t  O0 

where R., i s  the modulus andp  the argument of the following complex quantity: 

SinW -- and <; bia -1.12 + 

Sin w + V m  



and W = signal a r r i v a l  angle, above horizon 
E = dielectric constant of ground: a i r  i s  unity 

1 ground conductivity (emu units)  
= wavelength of signal i n  m e t e r s  

L = square root of -1 
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T ~ L E  1 . 4 -  TYPICAL CROCPD COXSTM~S' 

Type of terrain 
0- 

........................................ Freshwater 
Sea r a t e r ,  minimum attenuation.. .................... 
Pastorsl, low bills, rich soil, typical of Dallns, Tex., 

Lincoln Ueb. arens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pestoral, lo:. bilis. rtch soil. typirnl of Ohio and Illinois. . .  
Flat country, marshy. densely ~vooded, typical of Loui- 

...................... siana near hlissisippi River.. 
Pastoral, medium hills and forestatton, typical of & lay -  

Laad, Permsylvanin, xew YorL, exclusire of mountnin- 
......................... omterr i towand scaconsts 

Pastoral, medium hills and foreststion, heax-y clay soil, 
........................ typical of central \-ireinin.. 

. . . . . . . .  Rocky soil steep bilh, typical of Sew Enqlnnd.. 
........... Sandy, d;, flat, t:gienl of coastal country.. 
............ City industrial arean, nvempe a1tenuation.. 

.......... city: industrial areas, maximum ~ttenuntion..  

4 X lo-" 
2 X lo-" 
2 X lo-'' 
lo-1' 
10-1. 

*From Sunder& d Good Enaincorinc Prsctim Connrmiw Suodsrd Broadcut Sutioru. Fdmd 
R d ,  p. 2882. Jvly 8, 1930. 
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is nleased to verify your reception I 

This station is on the 
CBC Canad i an  

~~t~ Nov. 3, 1970 
J I 

on _._October 26 19LO- 
of its transmissions from 
Stat~on _ -~B~LUC~US~L,B.L. 
Frequency ZkHr- 

40 w a t t s  Power 

M r .  G ran t  Manning, 
4034 Ingraham St . ,  
sari ~ i ~ ~ ~ , .  c a l i f o r n i a ,  

92109, 
U.S.A. 














