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By ?hone c o n o : ~  w ~ ! '  I *  *ll,\lIl' I , :x~~~.!~l , ive  S e c r e t a r y  bray ocrim- 
e e o u r  t h a t  Gordon Ne91 . - ' * I $  I a I ns hmARC's 'Uan of  t l ~ n  
P e a r "  f o r  1060.  A: ,  Ilh~ I ( * # \  l v ilocn an outs tan din^ 1)Xer 
b u t  a l s o  n v e r y  1111t .11  \ Y W # ~  1 '  , , ~ ~ ~ r ~ # b r i n . l l y  i n  t h e  p u b l i c a t i o n  
of t h e  DX News, hv i " I 8 .  I',.I 1.lti.s nwnxcl. The N a t i o n a l  

A u m t  23. 1969 
LEN gWSB - 1675 Glen Oak S t ree t  - - 6 ~ h ~ u e ,  Iowa - 52001 

As f o r  DX mime the last issue of DX NBITS, I h v e  b g g . 4  but four rn 
s ta t ions .  However, all four were logg.4 on RS, an4 a l l  four n s r s  fmm the  S t r t e  of 
Wisconsin. On 6/8 th. brand m WDA-990 Wisconsin Dells, ww logged from 6-7m w/a 
Gospl  mx progrm;  although throughout the d q  they a r e  c/w mx sxolusively. Tivtt ev- 
ening I log@& S t r t i p n  WOKL-1050 Eru Claire, ex-WECL, w/its f i n a l  1 5 m i m t e a  of p rograb  
ming, 8:%5-9pn. Sta t ion W - 1 0 5 0 ,  Keukauna, W i n .  waa hsard w/ i t s  W on 619 f r m  8:30- 
8:45pn for  the  velg f i r s t  time. -Than on 715 1 hear4 thb nav Voics of Redio S b t i o n  WAW 
-WO.Oshkosh, from 9m t i l l  noon. & well on tcp of th ib  fraqumcy rt this den. Thn lrt- 
as3 ver i f ica t ions  received inrtluded thmbs: WVOV, who sent a not# on my reasption r m r t '  
& returned sane; KW-TEST v/q. WDA, WOKL & WRTT-TEST of 12/26/66. I am looking for-  
ward to seeing many of n ~ .  fellow NRC manbers at th. Convention i n  St. LOUIS o/thr Latar 
Day weekend. KLWW*1453 Cedar Wplds, 1o.a is NOT on AN; ht rmlrin, on till 2am CDl' 
seven nights a week; */on i s  5 m  CDT weskdays, & 6m Sls, CDT. (Srme e.a E3l'). 

Jm KdDm - 8W7 Park Overlook Drive - Bsthsbda, Maryland - 200% 
Veries: KFRC KNUJ WCAB WCAL WAF1 XlVP W A H T  MOO C K W .  I spent Wo Wgks 

in  the m f f a l o  area  & en joy4  mmrsting NRCers Ken won,  Frsd Oststmm, (b the One 6 o n w  
M p h i e .  Almo I spent a week i n  Bcston but w a n  unablm t o  or11 UQ DXsrs am I h.d to 
leave suddenly a t  the h t  moment. Anyhow, i t l e  been a oougls of yew# sinob intmduc- 
ing rqbelf so herel* an u p b t e  f o r  the n8WOT msmbsrs. I'm 32, s l n d e ,  (b a t t s r d  th. U. 
n f  Mawland. In te res t  i n  DX dotbs back to a t  l eas t  1956 wl~m I f i l l e d  w r o l l  Of dilm -- ---" .~~.-- ~ ~ 

wlpictures of TV antennsr w/a nav ormiera I received f o r  my 8th  blrtidnyy hi. 1liT.d 
i n  Nbedh .  Mass. before rmvin~  to llethssda i n  8/65 anb an~mmlnted a llCn to ta l  of  SO/ 
3s. A fi;e i n  1967, however, d.etroyd v i r t u a l l t  all Of t1ur.e va r i r s  R rlrords.  I 
have a lso  been a hem f o r  almost ten yenra ( t h i s  octobsr) lrn~l huv. wnrk.d/UIII~sd 3? mu% . 
t r i e s .  MJ c a l l  i s  W3CRK. I'm a lso  very inter,ested i n  TV nxlrlrr. t:url-o~nL Mml. t ~ t a l s  
a r e  1,623168. Domestics i n  49/49 s t r t s s  & 10110 provinoem, ylna :34','/l:l in~.ml~nor-.  I 
consider bes t  BCB catches to be :!ti*. KAR-1220 C d .  !:, IOlllA-l:?lir T.nnm, In Lh on Rpeo- 
i a l e ,  $ ~m-1510 on W. Equipnmnt i m  a r n l i c r a f t s r s  3X-LOO ( I *  t1t1t.s) I I ~ I ~  of r 
16/20 meter dipole. Other In teres ts  are collecting old nla~nr lna .  r l  nrmln l>onh#, ths 
recordiw in&etry, & meet in^: o t i r r  DXars. So t h a t ' l l  aloilt i n  i t .  'Tl f o r  now. 

CESAR OBJIO - Call5 :iostos nu (lr07) Oanta nomins, Dominleatl n.pnI1lln 
Hello DXers. ny L l i s  time you read t h i s  I w l l l  11" 111 Ml#ual wlhorm I lntsnd 

to m e t  a l l  Minmi Area 11X.ra. IfU f i r s t  plan waa to a t t en l  t l r  WI'. 11111111 O o ~ ~ v ~ ~ ~ 1 1 0 ~ 1 .  
but due to money t r ~ u b l e  I won't be nbls to be t iu re .  W i O i  1.111m 1 1 8  111111ml 1 nmh.1 nt. ti,. 
place i workmy ho l ld l~ .o  to s t a r t  on 9/16 with time enou+rth, lt.rl!nlls, 1 1 3  r l . t l ! t . l  nlan t,Im 
IRCA Convention i n  Chlo,t,qo hbt titars have been other  pl4um. 111 1.111. I.rl), I 111t.rld bn 
s top in  Klngmton, .Il~~~i,rlnn, in a," hello to Silvera. A. I w l l l  unl ls.11 lncl on 11/11: 1 
haw to l i v e  I n  rtrrutlil~. i l l n r \ # ,  uo nsw adirass w i l l  be Crtll. I.ulp,nun 1'' IlnJum .In, 
Apto. 5 ,  :%r. 11lno. 'I8u~tc) Iln~t#ln~:,,, Dcminican Republic, whbr. 1 r.Iu.mt n l l  im:r (rl.r~lm 
L(> am11 1.Lt.t.. t l t a ~  U/L. 1 r l l l  koep the a b v s  ildiires. fur  .cmtm 1,1111. m ( 1 . v  1,161. ,L,tl. 
,I. I inn' I, wltott l i b  1~1.m l a t t u r a ) .  This new place i s  two mil.. Wa.1. f t ~ ~ n t  !vs u o l ~ ~ m l  ir18,,,t 

,,,,, a m1~t161  1 1 m 1 t 5 1 1 1 1 1 1 ~ 1 1 ~ 1 1 1 ~ 1  ': O L L ~  of the bu8iMsE J i l t r i c t .  I I # ) l 1 m  1.1&1. l l la*( l  1. l,meanl rcb~. 
1 . 1 ,  8 L I , . 1 t h r w .  wltii ID$ W C i a g ~ ,  i n  f ~ o t  i t  ivI1I 11. 11111111 II~SII. I I I I I I I I I Y . . ~  U. I 
1,,1,.,,1 I , ~ ,  I ~ P L I W  I,,:{ 1,al.ny.cts IIlI-30 to thin place as wall am ttly I,mp. rm,.,!~1.1., 1 ,11111 ,  U 

M , I L I , I , . I I ~ ~ ~  ': . v - ~ g t . l t l ~ ~  I inve so tha t  I c m  have a renl  rlu\oi< 1 , ~  l ~ t ~ l .  I t w  m , f , ~ , ,  W , - I I ,  

In,,, r.,~. I . II .  I ~ , , ~ ~ ~ I I I I I I ~ ~ L I  f liter, a1r .Q  or iered to iQ 111 1)n1*1 1.1, I I ~ Y I  .# . * I  ~ I I , I ) I , ~  I 

C ,  I ! : I :  Altt>nn~h C X  a re  amch obttsr  s t  R:ml I l & ~ u .  I . , ,  r n l . , ~  1 1  , , . * I 1  1 8 1 ,  I I ~  
ton ;bn ir,iir.lt ,In I .nri 111 t;lIn nsa place; y l u ' l l  ses tk%t 1 8 )  ' . h , i i  l..r 1 1 < a 1 . ~ ~ 0  I n .  I ,,,, 
vinul t am y o t i  I 1 1  :" .  l.:l~Il':; ,.orb%s next yasr.  I n  tiln1rb,8iil.i,,~a 1 '  I 1  1 ,  i h k  :, 1 1  I., I .< ,  
y , u r  !Iahlt:1. 1 ( A  very V e I y  hzyi,y n a r r i q a ,  Caszr! 8,t,#t, ~ ~ ~ ~ b ~ ~ ! ~ ~ l l ~ , ~ ~ ~ ~  I , , , , , , )  



4 
Auzust 23, 1%9 

JOHn SEMPSON - 4148 Wycliff DriM - Winstan-Salem, North Carolina - 27106 
low time no report ,  s o  here are npi meager l q g i n g s  5ince 

5/5- V , J F L B - ~ ~ ~ ~  F w e t t e v i l l e ,  N.C. on VM AN show. 6/23- WUJ-1480 Salem, Va. 

on E iS 6:30pm; WKSC-BOO Kershaw, S.C. 9 7:30 s j o f f ;  * W K G K - ~ O ~ O  Lenoir. N.C. @ 
7:45 s jo r f ;  ~ ! ~ 3 - 1 0 5 0  Parkersbur-, W.Va F 8 s/off.  6125- WFIIG-980 Bris to l ,  Va. 

d.ominatinC the  irequencye 9pm. 6726- WEN-1280, Cumberland., W .  4 : 5 % ~  s/m, 
beatin- t h e  oL.her PSA s/ms by enough t o  enable a b r i e f  lq; WK-WW Newport. 
Tern. on n i ~ h t  pat tern  a t  7:45 per Y/S. (I was surprised t o  f i n d  them operating 
a t  n i d t ) ;  i lm-1090 mlewood, Tenn. @I 7:59 s/off  & imnediately aPter chey l e f t ,  
I causht t h e  t a i l  end of m ' s  s to f f .  7114- W-940 Grundy, Va. B 7:45 s/oM', 
very s t r o w .  S, 7/20- * ~ 0 - 1 3 3 0  Havclork, N.C. @ 5am s/on f o r  a recent c a l l  
chenge frm i .W;  %~EYT-1280 Daytcm, Tcnn. s/on O about 5:01 & at 5:30, WW-1510 
Ciocdruff, S.C. a l l  alone O s/on & for  nl, l eas t  minutes &eruards. 
w~m-1270 C 5 m  s/on & !GAT-1050, Gate i:l.l.y, Va. B 5:15 s/on. (* - 
i n t e r e s t i a  w r i e s  received. f o r  1ast'Wlnl.cr's reception include WE00-1410 Concord, 
N.C.; \ii4cF:-580 Lumberton N.C.;WODY-IX)fI, Rassett, V a . ; . ~ ~ - 8 6 0  Cak Hi l l ,  W.Va.; 
WIVK-850 Kqoxville, Tenn.; WMYN-1420 Mqy<*lnp-N.C.; WFNC-940 Feyettevil le,  N.C.; 
WOY-910 Roanoke, Va.; WADA-I390 Shelby, N.C.;  m - l U 0  Gainesville, Ga. f a r  noon- 
time reception; & VIE-1380 Ashevillc, N.f:. A l l  but WIXS are audible in t h e  day- 
time here, although WNRJ was und.wbtcf1ly n iYeak reception & VAGR is usually way U /  
WOrSIWbc t o  the  aoint  of inaudibi l t ty .  I wlsh M couLd, make it t o  ST. ILUIS t h in  

~ 

but no 60. ' ~ a v e  a good, time, n 3 1  '73. 

DICK TRUPX - 3472 Dixiana Drive - Lrxl~v:l.m, Kentucky - 40502 
Greetings again from t l l r .  Illtrrr~!rass. DX (saoesric-viae) c0ntinul:n nl. n 

nice pace consider:w it 1s July. 71:' 1 -  llrri WKBX-1500 N.C. is not Cm 1500 +.on l l : l l l ,  

but on g&. announciry: upcoming o p m l  I ~ S I I  w/10,00h* B 7:30pm. I f  t h q ~  kcop rl~!.l'nl I I I I  

on 1623, t h e y ' l l  nor be opera t iw  w l I 1 1  I wntt when t h e  FCC gets 'em. No 11 I I V I  , , I '  

f indmental  s i s a l  m l5CO s o  I c o c n ~  I l~ny ' re  jus t  ww off WqumCY! No n11:tl $,l. 

life from t h e  new s t a t i o n  m 1000 in .Ia3t>hlnn, Ky. as of 811, but I t . rnwl  !.II,- nl.,.n 
once a week s o  I'll pass the  wonl wllnn 1 1  lo operational. DX last monl.lr (-111 IY) 

yielded only 24 new loggings (ONLYIP - 1 : 1 1 1 ' ) ,  nane of which follow: 6/:'1- WI11't1-ll l l l l  
Ind.. s/on @ 5 02m, KCRG-1600 Iowa w / l l l l l  YO c/w @ 8:30pm. 7/5- WWli-lhC~ Aln. 

~ : 4 5 ~ m  w/c/w & NX, WRU-1.600 ~ i c h  r , ,  ~ ~ . O ' , I U I L  W/NEIC NX & WX. 7/9- W<OA-I:~W M I I I C I .  # I /  

off @ 7112- \WOK-1270 Md.. t,? li: !III~I,I  v/*./w & SID. 7113- W R O D - ~ ~ ~ ~ O  On. t l / l , l . l .  

8 p .  I finally lqged .  T I R I C A ~ P ! ~  ' / /  1 1 1  '. ' I:': %9am a n e r  loca l  ~ W - 6 3 0  wnn ol'l'; I 
didn't t.hink I'd ever net  t h i s  cnn!, VII,.. flllro I f inaUy caueht m - 1 5 1 0  ~ I I I ~ .  6; ---- . ...-.. ~~ - 
11:lOam after IMC s/off;, Nothin!: ~tl~u.lnm~%!lnr t o  be sure, but enowh t o  krrT I . I I I I I I , I I  
i n t e r e e t i w  durine the  off"  scarmt. I ~ I*~I ' ln l t e ly  w i l l  be i n  ST. ILUS:I. 1 l l s s l O '  1 , )  
meet man?/ of the  Eanfi there.  Thv ~ $ 1  vnl r m  mni 1010 from Cincilmati ncw In il>cl.nl llr' nts 

WLW ueeienas onG --good, sipnal c ~ t h i ~ t  1 1 a a t . 9 1  (11 miles awsy. 

SIIELDON M I L m  - 840 80 S t rae t  - Mltunl l~.atnl~. IPlorUe. - 33141 
H i  folks.  Not mutlli i t u  l l n  b r a ,  but I intend to rmJoln MnO it1 118* 

near fu ture  & get D X i l g  again. Loonl1.v. WflMll-1200 ham becane WOK. 8 c/W s tat lnll  
Thg. are AN-6, off MM. WHIZ-151\0 hn. ,!I,II. IllJ,  w / ~ r o g r a s s i n  rook mx i n  the arl l . l .~u~rt~~. 
HRBD-1470 has increased great ly  1 t s  ml,cmlul lrr.. Tluy mrm~lly wmre a1mo.t Iho~t1~1 IIaL.. 

but a r e  mw very l i s tenable .  W0ON-\~ll,i1 I. l irlw MP w / H I .  L a t a u  I have been ra8lolvlbut, 
Y r ~ - l 5 l O  woll o n  a s ,  a s  wall  u. Ir..,a.t~l r.n.pbion of WGSR-1240. WODll 1s my !moat 
i i s t a n t  graveyardor hsard on 113. A ~ow. t .  Ihlmasknut here yestmrdry k m c h d  WW WOCN 
WMBM off  the air, while a l l  o ther  stnt  LIIII* m w l l ~ ? l l d  tn m m r g e ~ q  power. CX h e n  huve 

from spo tw to t e r r i b l e ,  n/n in* rt..nk il,r,vtrmcss l i k e  WbDO-la0 cominp; i n  
while no other WC .tation wma .well r~mlll~l.. Tlu Cuba s i tua t ion  seem. a b u t  M r  

mal. I've n o t b d  a CMCA-030 r e l y  nub n d l l  i.88ms11~1y. 73. 

m13 19 THE UST ISSUE Bmm :m ltln H. 11.11. nrF, l.nllIU O~NVRNTIOII. WE Horn niAT m- 
mtm YOU mm THE FIRST  IS^ ill? VOI.IUI s t ,  'PIUT T I I I I  WII,L IIAVB nmN THT( Cl qm 
A N D  NAVE F?fJOYm TIB mARTY FRIII'IVITII~ 111uItIl  

i 

August 23, 1989 5 
IDN J. FIERMAN - 1511 Diman lam - ~ s n t  Meadow, Now York - 11554 

H i  ~Rall.  Despite r a the r  sxtendwd abssnce from t b s e  pgem, I Ean 
s t i l l  a l ive ,  a d  well ,  hi .  I 've  hi m time tO DX Mt ive ly  th i s  h n n e r ,  am 1'1s Wen 
working two job.. Wsek3.qys Ilm working 84 a computer mgrsrrmsr at th8 S ta te  Onlvmr- 
a i t y ,  Bnl weekend. I 'm an  engineer/-umer f o r  W W  f c h ,  of courss). The s t a t i o n  
has recently bean sold, & i s  undergoing extensive s q u i p a n t  OVerhPlling at thw premsnt 
tim. Comequently, we havs shortened our broPdoMt to 7an - 6 p u n t i l  repaim 
a r e  complete ( a tou t  thrse month.). A d  yes ,  I oan verify WTHE for you if yon send a 
current reception report .  I lnpe to see maw of you at thm big lsbor D q  weelwnd thing 
i n  ST. LOUIS. $$$ willing,  I ' l l  b. t h e n  (and things look vet7 good at the mommt). 
T i l l  than, 73s & good DX. 

S D / ~  R. L. RUSSELX - OW-369108 - Co. C - 26th Rlgr %I. - A.P.O., San Framisco 96217 
Well, greeting. from ( t o  thr  bes t  of IW knowlsdge) olu Of th. Only 

two ?Were i n  t h i s  Trbpical Paradise! Not too much i n  ths W.p. of DX. But w b  would 
have a w  i n t e r e s t  i n  DXing, par t icular ly  whm you can ' t  urdmrrtand Vietnsmase, mi, 
~ h i m s e ,  o r  ~ d a , i a n ,  hi! ( I  guess I mst b. a d m e r t i o  DXer at h a r t ! )    he only DX 
of q i n t e res t  ocmred on 31.6 mg/s, our company's present frequmcy. Would you be- 
l ieve  5x9 reception between e. stahion 40 miles S of Chu Lei, R.V.N. & 30 miles N of 
Seoul, Korea w/only 3% of powsr from each station? W h a t  m k e s  thin mors unreal  is  tha t  
I receivwd the Korsan wlonly a three-foot whip antenna! Haw about a l i n e  from P.E. 
C m c b r ?  I must closs,  a, tha bunker lilu is  ra the r  ac t ive  tonight, as  a r e  ths Are 
units a t  our location. As t h q  sw In "Nam", ge t t ing  Y11011T! 19 days & I1:%1 b. barr  
at the d i a l s  w/a n m m d  i n t e r e s t  a f t e r  a year of forced abssnce! Am thw say over 
hers. 731, l 3 s ,  & PEACE ( 1 ) .  (What's '13e"ll -arc) (Best o f  luak, Dick! -arc) 

G. DAVID PALL - 71 H u r l h t t  S t n e t  - Wilton, Connectimt - OW97 
DX -8 been m l l i n e  i n  since lawt t h ,  f r l o l d s  .% n.I~hbors, so bere 

goas: 5130- I loggwd WFIF-1500 w / N X  @ 1:12im & WLNO-1600 L.  1. 0 : ? p ,  Ijott! "mi-lorn1 
but bar4 to copy u n t i l  m Ln was put in to  action. Lnter on thht av.i~ln~. WPOK-190 
a/off csught IB 7:16, WJAR-920 c p l ~ h t  w/ID m) 7 : s  & MoR mx; WKlil-In0 ntlew. Iut i l lo  59" 19 
8 .  611 Rd- CKEC-1320 w/rr & p b n  rsquasts @ 10, ID 63 10::U. i:.lln:-1110 w/rr.l~v (nupar 
H i t  D n u .  h i )  a d  ad f o r  Eumki cyclas. F r i d s ,  you've ruver l#*nnl nr(yt1lln~ t l l l  
you'vm hearb a n  ad f o r  motorowlem done i n  FF, IhWRL-typ. rmvnbm .I a l l ,  111. 1\11 this  
plus I D  @) l lpn.  613- WTYM-lli00 s/off  n) 7 p ,  RKEN-520 w/mlnor l r a r ( u .  1111, I l l  R 1I::W; 
WIRX-950 W/NX a 10. UX 19 10:;!0p. 615- WKNE-lZ90 ID f1outr.l 1.u v1tll.t lorrvl,w W N i l l ;  I 

9:33pn; WKBH-1250 W/NX L 10 0iWTA.T. DX halted a f t e r  615 dl,. tn II.LIW r a ~ t g l l - m  (one I , , I ~  
tha t  the Mats worm i n  rocond ylaoa, a s  I fa intad & did not ,awnic. r t ~ i l l l  7 /14) ,  :Ip,~rltyr 
of 7/14, CPBB-1010 in  I&C wpNLW-type mx, WINS o f f ,  12:.l;!!m~. v ~ ~ ~ I ~ I I . ~ . I ~ / I I  n/,,rl ll:1Olr, 
7/W (Sony about th%h, mC), CKAC-1360 w/NX B midni&t.  A1.o i:Kl' tl-I~&:Kl I , ? I :  ~ / 1 1 1 1 1  
D r a b  typa rr, 12:lO. WINO-1.110 61 CKCY-920 both n0te.l o n  Lnl, e I .  ':/I!, AM, K1.AN I . #  10 
u/WFBI;flEAM W/NX & I D  Q 12::lorun. WI1U)-640 w/fan P e t l c  . lal lul  1 It t l , l .  , , , , I . ,  ./nrI .,? 10, 
was actually l i s t e r n b h  for 46 m1rut.s. S/off announcms~tt L I I I I ~ I I I . I I  " K L  11, I I  ' P I I I ~ M I I I  llrn 

P powsr of 1,000 watts". I 've  hmnrd of loyalty t o  your elry1ay.r. I I L I .  ,!.. . :, l,, 
CJET ba t t l ing  w/CKAR on 63'1, CKAII wtrs on top u n t i l  */off  , I  11. I , $ L , ? ~ I  I ,st!: 1 t n w  , , a -  
tening to WOR-710 w/rr  ,% :!0/:?0 N X  a lp W I N O  u / t h m ,  HHD? I , I :  I !  w: i l .  I . 
B e  - the frequency of WLIX m i r m s  467 2 U.  Ksq  plshlrp; for  t1tm8i M I I T I I ~  

ROSS E. HANSCH - Il l loll  lfotel - Honolulu, Bswaii - 96816 
I'm havlw a pleasant s t ay  on Oehu but no t  nn~v~~q , l l . t 1111~  I I I I I ~ > I ~  0 , )  t,~,. ,: 

BCB; our room on tha 24th f loor  only has axposura i n  a sol! Lll.rly I l~...itl~~mn .I ,  
C a l .  makes i t  i n  h e m ,  .l t h s  H o ~ l u l p  s ta t ions  a re  c lo r s  .u ltb1111. I 1 1 ~ 1 ~  1 1 . ~ ~  rllfl1A-1:~.~0 
nicely a t  tha Jr. Opns b n a  ( K H ~ H C B )  i n  Kailua on the  trmrtmlml.,nr I l l l l l t  11 t~ .y l , , .  W I I I I ,  

180 & 4' loop would do. I hi a real  nice v i s i t  w/Nom Mrvy Ire 1 s t  1~1.  a ~ , a t ~ ~ l u l , ~ ,  nv.:.. 
looking Wcildki Reach, but d i d  n o t  hwar from Ric'mrd Wooll, X I ~ ~ , , ~ ~ , ~ ~ I I ~ , O ~  l ~ n , l  bus I,.I.~,IM,,,. 
m b e r  fo r  him. WAW-890 Oshkosh i s  pu t t ing  a s tmng  slqlvrl nz , , , !~ t~ l  r, 1.. . ! I . ~ , I .  .,',,rr 
is 7:15. KCCN-1420 nThs Hmnaiian Music Station" bas quite n r.l>t~m,l,~lt. 1ll.y lurv. a .~ttdl,> 
i n  a t n r  a t  tha f r o n t  o f  the  Internat ional  Mabkbt P b o a ,  I I I ' I 1  1. 11/111111~11, 
a ladp who ta lks  jus t  l i k e  I Q ht on the  air uses s ~ t i v a  t l l ~ l . ~ ! t  nr81.11.al~ . ~ I , . I .  

good! T i l l  back i n  Wisconsin. Aloha. 



F U  WdLDmN - 65 Lakeridge Drive :datnwin, New jersey - W747 
Recounting two months of Simvner D X  i n  30 l ines  shoul ln ' t  bs too d r d ,  

espacially sinoe the dM d ia l  s t r i n g  decided to break i n  June, h i .  A s  i s ,  DX: 5131- 
WOOD-1300 s ioff  12:33 w/SsB, reported. No SS8n on 1330 @ 1; one *a6 PIAYZ, tile o ther  
u.nID. 811- WAZL-1490 NX to 12:15 s /off .  UnID s/off-1380 @ ll:02po W ~ B M X  m l l d  Some- 
what, no SSB. !AM 61.2- Religious progran topping 1220, probably CJOC @ 12:15, "JILS-1320 
M t e l  w / r r  8 1:30 weak u f l V 0 ~ .  CJOC IDeJ. !9 2, barely above t-me SS & s t a t i c .  Combo f /up 
-new report  s en t .  615- WXIT-1490 ID into NX 8 ll:33ym axiYGi0. WTn-1490 in/out w / r r  B 
1 : 3 5  617- CKJL-900 enling FP-Exss gme B 12:38 o/u CELL. 618- WE4V-950 noted weakly 
u/CEWS W/NX a f t e r  Expos a 1:02. W N E I I  m b w d  up on 1550 f o r  the  f i r s t  tima S 1:41, l a t e r  
gone, a s  there was WKFE P.R. f a i r  to weak w/an AN . h o w  4 3 ,  many mentions of "H. Cafe 
Musicals." Rd, actually lihl, CJIC-la50 Surprisingly o h  CEJhI 63 11:32 w/NX & mx despite a 
thn ie r s to rm th t  soon di~couraged ar4 f i r thor  DX ac t iv i ty .  619- WVAB-1550 sloff  7:2Yp 
w/some QBM. 6111- WPNO-1530 s to f f  7:29 f n i r l y  strong, and alone. A ./off-1550 8 7:591m 
no S S ,  msntioning 105.9 FM, preswnsj. WDLX. 6 / 1 4  Aqone i n  the NE should t a b  Page 
Twlor ' e  t i p  seriously on CW-540, tho n m  LPRT i n  Senneterrs, Qua. d f t e r  XBlA s/off  63 
12302, C W  was a l l  alone U/WRIC f/c-oc u n t i l  mdio wan cut 8 12:07, def in i te ly  //CBM, & 
no s i m  o f  CBK. 6 1 s -  N W  HJdX-1550 o/u CUE O 11;Zsn. m t  enounh f o r  a r e w r t .  l a t e l y  
11v. b e ;  borrowing tb  use of a ~anesbnio  s i x  t rans is tor ,  which-hook4 t o  ngt lcngwirrs' 
has f a i r  sansi t i v i v  but poor se l ec t iv i ty .  7120- WCSH-970 @ 12:lO w lNX. 7121- CBV- 
980 AN f o r  Awl lo  in W @ 3:10 U ~ J R Z  slop. Verien are  v/q- i(TilF-1580 TEST 3RS-725 
WOOD-1303 KLOU-1580 i n  eight months Wm-1550 WIICU-970 i n  f i v e  months. v / l -  WCVI-1340 
WEER-970 WXYI-1603 ~PrrnT-lk0 WSW-1440 WVAB-LS 50 KGMO-1550 i n  eevsn month; WABR-1440 in 
seven Wnthl  CHGB-1310 CgPM-1440 WTXL-1490 WBVM-1553 WBNICl.130. v/f- WIXY-1260 W N H F -  
1290 i n  onlv eleven month#. V/PP- WWCO-1240 WBFD-880 i n  1rrAmontb. Total: 919/""- - - 
Mag of thd.8 ware from f /up#.' 73. 

PropoQatlon 8 Features 7 
I~~ERNATIONAL DX Digest @ - Gordon Nelson, I9 l rmt l  Ave - - - -- Watertown, Moss 02172 

- ~ -  ~ 

DX conditions here i n  the  Northeast have been unusually good during t h e  pas t  few weeks, - a l l  f ac to r s  considered. Common TA's such as  CSB9, Dakar, Barcelona, and t h e  l i k e  have 
been audible most nights with s ignals  ranging from poor t o  excellent;  s t a t i c  from 
l o c a l  thunderstom a c t i v i t y  and t r o p i c a l  storms has been p re t ty  bad however. In  Pa.. 
Ben Dangerfield reports:  "Haven't given up DX, j u s t  inact ive  the  pas t  few weeks due t o  
excessive noise level. I concurred on your periods of TA cx. such as 7122-7/24, 
followed by an aurora l  period. First half of August awful..." Even i n  Hawaii. cx 
during most of July were very bad, says Richard w. He reported the  f i r s t  post- 
midsummer logging of N.Y.C. on 7/25. and the "first decent night i n  a month" on 7/28. 
and unusually good North American reception on 7j3l. 

~eamagnet ic /aurora l  ac t iv i ty  remains unusually low which accounts f o r  the  recent 
runs of unseasonable TA receptions; i f  things remain t h i s  inact ive  f o r  a month or  
two we should experience some very nice high l a t i t u d e  receptions i n  September and 
October. The following graph sows t h e  Fredericksburg A index of geomagnetic/ 
aurora l  a c t i v i t y :  t h i s  f igure  i s  a good measure of high-lat i luds MW s ignal  
absorption. 

a 

n I ,  I ,  = a auroral- t.vrrn c x  , , 
"1" = eood low lal.ll.~~rin vocnlii ion 

(from Unwnl I 
"*" = xood hii,h l n l  i l l l i ln rnca,~~l;ion 

I (-'I , ~., 
RICK lURR - 6912 West Park Drive - ~ n t t s v i l l e ,  Marylan4 - 20783 

Hello there gang. DX i n  th i s  dsn has h e n  completely n i l  l a t e l y  dun 
heavy Sunmer s t a t i c ,  ~umnar soh001 @ U. of Md., DJiag an rr program one night ouch weak ,-:- b y  ' . I L I  
on my campus a t a t ion  WWC-650, & w e i o n d  job i n  the NX Dep8. of IWCAI6; here i n  Waah- 
ingtan. However, I thought I ' d  a4d my amunl b i t  of "Suemer gab" t o  the pages of DX L 

- 

m S .  In looking through the weekly pll>lloation,  "VasieWn, I m t i c e d  a "count-up" of 17 20 JULY 31 2 ~uiu::.l' 7 I 'I 
s ta t ion# in t h s  USA which I thounht +ouod b s  interestad in. A s  of 6/30/69 there wsra 1 1  
4,254 d?d radio r t a t ions ,  2,018 F&i statloo., & 375 .&cation81 FM ou t l e t ;  licensed i n  
thin country. In  addit ion,  there  wars I O f ;  c m a m i a l  VHF TV s t a t ion8  on ths air & 174 
cornmarcia1 lJHB8 sccording t o  t h e  FCC. 111 rrsa radio m a ,  s c t i o n  has f i n a l l y  baan taken 
in rsgard t o  loca l  WTOP-1500 DC. A8 m0.t of you know by now, WMP turnad i n t o  an All 
"ALL NX" foamat fieVera1 montlu a@. Wlarl the s t a t i o n  pick.& up th in  t u w  fornat  i n  March 
nwrby radio s t a t i o n  WAVA-780 i n  Arlhw tnlr, Va. previously the only all-NX 0 to t ion  i n  
the Washington Metm region, complalna~l Lo the FTC th8t WMP's ac t ion  was antl-compsti- 
t ivo,  that it W o u l d  dr ive  WAVA out or  l n l a l ~ s 8  since WAVA i s  mue ly  a 1,OOW daytimer & 
tb.t i t  . d d d  to th, l o c a l  n m s  doml~~rr>,:a af th. WashingtonPost, which Owns WMP, a 50bY 
giant  i n  tbss p r t r .  d f t a r  look iw 1tilr1 this s i tua t ion  v s y  olosoly, the F E  ncmntly 
closed out its inV.lt ig. t ion & dmided l l r l  h r t h s r  ac t ion was nrces.ary. Ths TTC s t a t e d  
i ts inv r s t iga t ion  did m t  pmduos " n ~ ~ y  .vlilenca of misuse of a l l a g d  mompol is t ic  power 
p o l r a 8 s d  by th. Washiwton Post Contl8*tn." After l in tsning to both r t a t ions  very f r a -  
quently, I p n s o m l l y  h8ve fould WAVh t.<# Ihe mohmors  informative & ba t t e r  progrrrmnud 
than WIOP. &XI i f  tho r a t ings  urn* ~ttmn!!* nrwthing, you might f i n d  i t  in teres t ing  t o  !mow 
t h a t  sinoe WKlP wrnt ALL WX, WAVA h a m  .,'l*lrl ,LC.$ to i t s  previous ra t ings  t o t a l  while WmP 
hr. 108t 39% of i t l  previous ludions. 1.1118. w i l l  no doubt t e l l  t h s  s tory .  I n  any avant, 
oomgstition ce r t r ln ly  hse mt  hur t  W A V A  1 u * h ~ ) 1 1  i f  the above figursn a r e  acnrrs te .  4100 
recently,  I hrvm t o u r d  tlu atudios olLvl.1 WOOX-1%0, d 5321 F i r s t  Plaae N.E. i n  W a r h  
ington. Th. Soul 6 s t a t i o n  i m  owl-4  Is b t r s  U n i t d  Bg. Co. W o p r a t a s  w/1,000/250 11-1 
That's a l l  f o r  now. Peaas, avsrybacIy 

PARTIAL LIllT rlr A . W . V N .  NKWON: STATIONS 
540 Salgon M),wo nnil 11. NSIW liO,000 A11 s t a t i o n s  ID m 1 l : n ~ l  
fino Plimkd 10,000 1 1 8 1  !'-n lln~ii~ I1.y 10,000 p, loc&rl t h .  
7'10 PIllnhon 10, WO l . . l l l l  I l a ,  1 . ~ 1  10,000 ( n .  L. 1b...11) 

*ANGUILLA. Several  memhera inclu~llr~l!  Conrad. Taylor, and 1.Im 1,ill 1 t j r  " 1  I l : n ~ , ~ , ~ , , l ~  
t r a c e s  of a c a r r i e r  on 1505V d u r l . n ~  lha early evening hourn. I I I I I  n v t 1 1 , l  I , , ~ , , ~ , ~ ~ , ~ , , , ,  
ye t .  Which member be f i r s t  wit,h t h i s  one? A% 
*QUASICLWDESTINE. Radio Vltava. Lbo Soviet-operated Czech lu,~~:l~u~!n 1 , 1 1 1  l n l ,  w1,1,. l ,  
began operation during last year'u invasion and was u ideQ hnl I I , ,  I I I  I I I ,  
was reported t o  be i n  Eas hy I D X D  sources l a s t  year .  'I'lhl n l~mt .n l  I cltl I,,,,, n,,w 
been confirmed by an d r o t  currently touring East ( : n l ~ l n l ( ~  I 111. I t .ntinm! I . I . ~ , .  ) :, 
(was) jus t  outside Dresde ~ ' ~ r r e n t l y  operating a s  Ra<ll<t l r l i l r  111 10. 

.'Voice of Peace' 
Dedicated Vessel 

AMSl'rP.lll)AM (At? l ~ , ~ ' l ! r % I l  
peueo l ~ l l n t  Al) l<> NIIIIIPII L ~ I Y I ~  lit. 

has pur~:h~ts(.tl 11 for111('1' 111111~11 
eoa~ l a l  vn*lrl I,,,. 111~1.11011 111111! 

will go olwad wltlt islat>x 111; 

make it a ll~irtll l lv 1.1111111 1111111111 
to broadcast oauro n~w*~)r:<r otll 

'Pbn vva~rl, tnnmed Silo, will! 
1," rc<,l#r'lrtc.nrrl "Volee of 
I'csca." Ni8illnn mid the shipl 
~ v l l l  11111 lo tile Uniled states1 
nr,nt  nlcnl wrck wlll bo wllcre lnslnllcd. radio equip- 

;I. , 1 1 1 1 1 ,  

111, 1 / , , 1  

, l l o \  111 
I , .  I , .  

the eoasls of ~ r n b  rnat~ll.ivu 111111 

Israel. I 
De Walt Rogers. N.X. n Mnf', I I , ~ . , ,  



DOMESTIC DX Digest 

-- 
Randall Kone 
37 Myrtle Ave 
Winthrop, Mass 02152 
_L 

after hours: midnight to sunese --- - - - 5 -- * 570 WMCA-ISP F ina l ly  had a %: 8/5 a r o G 0  a truck knocked out  
studio & XR power. (Frank Waldron, Matawan, BJ) 

870 WWL-~a Verv weak 01 50 8/lh. must lve been AXR: oc was the i r s .  

++1220 CXSM-Que 
++I230 KBM-Minn 
a12JLo KASL-WVO 

+l@o WPNX- la 
a1 490 WMBM-Fla 
+ KLGR-Minn 

WFLB-NC 

sent  l e t t e r  to  01,:. (Sherman, Minn) 
1550 KIJAT-Ariz ET/OC-nu 0201+1- ' / / ; I S ,  anncd as 25kw t e s t .  (St=?) HFd 

well on IRCA DX 0205-0225+ 7/25, OC-mx-TT &many Ins; 
tested new 5 O h u  X I { .  (Waldron) hobable  KUAT very s trong 
w/OC & mx, hul. I~w,nn before 0000 MST 7/25'; did they have 
an i l l e g a l  I ) X P  (::herman, Minn) 

+g mJ0-Mo W i l l  DX Thurn ')/I1 0100-0230 EST. ERP w i l l  be next t o  
nothing exanp1: 1.1, NW 0100-0200, but  non-DA 0200-0230 
w i l l  cover N A .  Il!~l:n t o  CE. (Sherman, Mim) (star 

+q WSm-Kioh F/o-mx 0045-011' 1l/,?, half-hour e a r l i e r  than l i s t e d .  
-b C B E - ~ ~  Back t o  0010 n/a~rr  '1 days. (waldron, BJ) 
M560 W&XR-FIP Apparently hen ilrnpp.4 i t s  aiter-hours SH p-, as not  

on a t  a l l  00;'Il I I / l O .  (Wnldron, BJ) 
t UIU[R-Ky S/off again n l .  I I I I I O ,  h r ~ l  7/27. (waldron) Has d i s t a n t  

l i s t e n e r  oonl.nnl 111100-0100 d o i f  once a week (When?&) 
-& Carvnl I ,  11.1, I n  lntnrosted i n  DXers. (Sherman) 

r 

#;1570 CRLM-Que Was off b r i e f l y  around 01 00 511 7/27, seaiaglJ h a  no 
regular SP. (Waldron) Latest  info, off S a t  or Sun .t 
nnnR . k t  
VY'". ,#., 

+I590 WTBY-Conn MM d o f f  i s  2300, 0100 r e s t  of  reek. ( W a l d r d n ,  XJ) 
+1600 WKWF-Pla Bow d o f f  2300 daily. (Conrad. Pla) 
a WXVI-Fla Seems t o  be NSP, a t  l e a d  the a re  there all the tk.; 

not anncd such, thou@. (JBCy Eas been reported m a t e  
(0203) s/off. Cik) 

sunrise and dsyfime 
+ 920 WHm-Ohio has 0600 wkly sign-0n,lKw/D-500v/B-~A 2;a p h t / V q  by 

CE. (Ralphie Johanns, J3Uffal0, AP) Good IUO~, OlII Cv() 
+I260 WIXY-Ohio MM s/on i s  0k00. (Waldron. N J )  

sunset and evening 
91 11 0 WTBQ-NY New, hrd 8/12 1200-1330 o/WBAR in oar & a t  hare; very  

easy l i s t e n i n  format. (Russ Edmunda, Wayne, N3) 
Q WJSM-Pa S/off 1700 8/2; very unusual since should be 1915. (*) 

WJDA-1300 signs off Up t o  2 hrs before normal t h e  On 
Sunday. (A) 

1240 WCm-Md Re 8/2 DDXD my unl3 of 6/11 w/auto ad was t h i n ,  par Kl4- 
oy and then Tel Go. (Edmunds, N J )  

schedules and other info 
540 CBMM- eneterre  i s  here ex-710 w / 4 h ,  350 mi NW of Hontreal 

per verie.  (Waldron. BJ) I 've not had them l i s t e d  on 
710,  rank. (A) - 

WCKL-ISP FCC extended aompletion date  t o  9/30, no loolr for  RS 
around 10/1. (Edmunds, N J )  

KWAL-Idaho A s  suspeoted. granted p e t i t i o n  fo r  ntny or  deletion; 
probably w i l l  be on indef ln i to ly  n i n  WNJR. (HJK) 

KEOS-Ariz Advertised in Flagstaff Yellow l'n~nn nn here but noted 
i n  l a t e  July s t i l l  on 1290; s w i t o l ~  mny bo vnvy noon. 
(Lewis Whtto, Trenton NJ v i a  a Wrm1.nl.n 1.rlp) IJKC], 

WEG-Fla H I  NSP- thnt ru ins  the best  roa t~~ t ln l  IIX nhnnnnl horel 
WNAL-Ohio T s  on. IEhunds. N J I  ~- ~- ~ -- ~-.. . , -.-, 
WLOF-Fla I s  NSP. (Conrad, ma) 
WPEN-Pa W i l l  drop NRc: effect ive 9/30. ( I l : d m ~ ~ r ~ t l n )  
CKWS-Ont Ske d i s  ;'I1 hrs. off MM a t  001~0. (Wri~lt.nrl. NJI 
WH00-Fla 
WKBQ-HC 
CJRP-Que 

. 
AN6, off M k  (bonrad) 
Is on. (Fijf?) 
For r p t  t o  C J L R  fo r  MM 7/21 reon!,l.llm, 18:1': v / l  ravd from 
CJRP. Plnyinp; back the tape I fnlltr~l 1.11" l !n l l  om nound , 
l i k e  C , F A  ( i n  FF) as Si~mnons r t lp r l l . l .n<l .  I l n l l n v ~ o  now 
AN. (Vi;Tllron, N J )  
C1' i n  on. (Rhunds) 
"North (:onnt Radio1' (ex-KIXF 121\0) nnl.nrl w/vorp nxcel- 
lnnt  n l ~ n n l  while driving t h r o ~ ~ ~ h  (:It l . ( W I I I  l m , "  RJ) 

~- 

WMGA-Ga Ci' on horo, delete  1400. (Edmu~~~in, N.1)  
CKX-Man i:oemn N!;P w/~'Mx till Dawn". (:Ihn~.!n,tt~, Mlr181)  
WAVS-Fla 1s c a l l  fo r  Ft. Lauderdale CP. ( l , : r l m ! ~ t ~ f l n  ) 
WASB-NJ Ro 0/2 DDXD, bootlegger i s  ternpor~111.1 l ,v o~fr, nl1##11l11 ro- 

sume RS (incluhing Sat & Sun dnyl:lmn) 1 % )  l l ~ n  I.lmn 1.I1l.n 
is published. (Edmunds, NJ) 

WWZ-Ala C P  i s  on. ( R j 3 )  
WONN-Fla Has been AN6, off 0000-0500 MMfl. ( I J O I I I ~ ~ ~ I ,  l p l  n) 
KBAR-Idaho CP i s  on. (RjE) 



. - -  
+1490 KCUZ-Ariz rs on. (RJE) 
+ WTXL- ass 0~30(0700) -0100 ,  o c c a s i o n a l l y  24 hrs on weekends.  (PW) 
+ WFLB-NC Is NSP p e r  v e r i e  or 8/1 POP. (Conrad, m a )  
+I530 WCKY-Ohio MM SP now 2330-0345. ( W a l e o n ,  NJ) 

x-1540 KORQ-keg B o o t l e g g e r  c o v e r n d  about 10-15 m i  around Madras 
m i d n o .  1 n r a t i o n  ns P o r t l a n d .  P r e r e c o r d e d  RR --.-a a s t r o n g  hum on l o w e r  s i d e b a n d .  (Lewis  w h i t e )  

+I <60 CP-FJp B r o c k o o r t  1&20. 1000 D3;  ester Bldg.  (RJE) 
- -  -- ~~~. 

i 1 5 7 0  IfACE-Cal CP i s  on. ' [Edmunds) 
W D ~ O h i o  C a l l  w i l l  p r o b a h l y  n o t  get on a s  CP is b e i n g  sold by 

D a n i e l  F n t e r p r t n n ~ ;  n o t h i n g  u p  yet. ( S t a r r ,  0 h i o )  
+1590 n m - ~ a  m6, SP m at 0000. (Conrad, m a )  
+i 600 m m - D e l  CP i s  on. (Edmllnda, NJ) 

Just think- If I had g o n e  t o  Woodstock, t h e r e  would have UW-U 
DDXD 

this issue... ( T h e r e  may n o t  hnvn b e e n  any me, e i t h e r . . . o r  there may 
h a v e  b e e n  a fBF better One.. . ) - 

1Twas i n d e e d  p l e a s a n t  t o  a g a i n  npend t i m e  w i t h  R u s s  EdmUUds o n  8/19. -- 
This aunnner- or, more  accurn to l .y ,  this 6-month DST p e r i o d  -I have had 
x d z s l y  hard t i m e  w i t h  k n n p i n g  all t i m e s  i n  their  "proper"  places. 
A l l  DX News, of course, i s  h : l . n \ . ~ ~ r l o a l l y  an EST affair; but this time, 
and e v i d e n t l y  forever on, t h n  n l  l . un t ion  i s  c o m p l i c a t e d  by the M1C Log, 
w h i c h  i s  on E a s t e r n  L o c a l  Tlmn (In:I)T d u r i n g  the s m e r ) .  Hours  have t o  
be added a n d s u b t r a c t e d  t o  i,lln 18olnt of p r e m a t u r e  s en i l i t y .  P u r t h e r m o r e ,  
some of youse g u y s  a r e  no t  1 , n l n ~  c o - o p e r a t i v e  ... one t o p  DXer i n s i s t s  
o n  contributing in  AST.. .and l r 11i.n t i p s  w e r e n ' t  just about the best, 
 TI^ be t e m a t e d  t o  chuck  tern a l l .  ( ~ t  least why no t   TI) 3 r - 
I have some new PSAs and a nnl.work o h m g e  o r  two  for  next t h e .  --- Id 

FET ALTAZIMUTH LOOP ANTENNA 
Copyright 1%9 by G.P. Nelson. Reproduction of these plans by any means 
(including photoreproduction machines) without the  permission of the  
author i s  i l l e g a l  under the  provisions of the U.S. Code. n t l e  17. 

The loop antenna i s  pa r t i cu la r ly  sui ted  f o r  l4W DX1ing  f o r  n number of reasons! (a) 
Because it i a  a magnetic antenna, it w i l l  a c t u -  pick up 1.~8 e l e c t r i d  
noise  than a long-wire antenna with equal s ignal  pickup. (b) Because a properly 
designed loop antenna i s  actual ly  a tuned o i rcu i t ,  t he  antenna se lec t iv i ty  w i l l  
g r e a t l y  reduce spurious and overload effects from pouerful l o c a l  stat ions.  (c)  The 
d i r e c t i o n a l  pa t t e rn  of the  loop antenna often permits separation of d i s t a n t  s t a t ions  
On t h e  srma frequency. (d)  The & of the  loop pat tern  can be used t o  g rea t ly  
reduce the  pickup fro. ktions. (8) A g o d  loop antenna can serve a s  a 
8imple but  highly accu c t ion  f inder  t o  a id  i n  the  location usd i d sn t i f i a r t ion  
Of d i s t a n t  MW s t a t i o n s  

, ~, ---- 
l o c a l  st, 

r a t e  d i re ,  

..̂  ,...-.. .., While loop antennas ha.- u,... &ad by MW DX'ers f o r  mny years, loop design has 
Progressed very l i t t l e  since the  1930's; the loops commonly i n  use td.y a l l  suffer 
frm the Same bas ic  doaign l i m i h t i o n s :  poor nul l ing of l o c a l  s t a t ions ,  r e l a t ive ly  
low si(pul piokup. broad low Q tuning charaoterist ics.  and dimtorted piokup p a t t a m s  
Which produce lmre l l rb le  d i rec t ion  findina. 

Ths antanna described in these plans* inoorpolrt.s a n m h r  of nar features s t a d n g  
f r e n  the  author's extensive experience with t h e  theory and design of magnetic 
antennas. Properly constructed, t h i s  35 inch square a n t e m  w i l l  provide alennl 
output equivalent t o  many 100 foot long-ants.  but with conaicllorably loas  l o c a l  
no i se  pickup. The use of t o t a l l y  balanced gametry and d r o u i t r y  eliminates 
"Vertical  ef fect"  - the  most ccmon cause of poor p e r f o m n o s  i n  other loop designs. 
The axclusive "altaeimuth" d e s i ~  permits the user t o  oampcnsatn f o r  polar lea t ion 
B X E  tilt from l o c a l  signals,  thus prodding ramarkably deep nu l l s  on l o c a l  s ta t ions;  
i n  many l oca t ions  i t  w i l l  be pcsaible t o  t&&& e l i d n a ~  piokup f r m  locals .  thus 
W n n i t t i n g  t h e  DX'er t o  log d i s tnn t  DX s ta t ions  on the  snms channels ns locnls l  The physical  and e l e c t r i c a l  characteristics of this an tema  havo lman very cnlwfully 
chosen t o  provide ~~ signal pickup and tuning se leo t iv i ty  ultlloul: tmpnriny: the  
t a g  range; t h e  use of a spec ia l  law-loss tuning capacitor 1~1th 11r)nnr i.hnrnctalc 
i s t i c s  e l iminates  "top band bunchine" and provides unusunllv onnv t.ut~lnrr. 

The Fle ld  Effect Transistor amplifier was designed e s p e o l n l b  f o r  l.hln application. 
I n  addi t ion t o  supp- more than 25 db  of lm  n d s e  gain. (.he unn or  Lalanod 
i n p u t  d r c u l t r y  and FEfls fea tur lne  unusuaUy high input  lmpn<lannn rclntc,o~ tank 
loading t o  an  absoluta minimum; 4s a r e su l t ,  both output vn1l.n~" vrld i.ltnlng sharp- 
ness  a m  & m e b  high ccmpared with ordinary designs. RRla~~cwl n ronn-neu t r~Uzab  
ion provides fo r  unusual stability and permits r e l a t i v e b  n n r n l n n n  nrr~nl.ruotion 
pract ices .  Ihe spec ia l  low-capncity feedline described * r l t . l , \ ~ b  lsnwlrlnn t o t n l  
e l iabnnt ian aP "vertical effoct" with minimum losses: the  Q-~ttirl i?ttnt.rol p o d t s  the 
operator t o  con t ro l  the  output voltage of the loop over a w.lclm ranlco 1.0 meot a l l  
poss ib le  signal enviranments - frm the  shadar of a 50 kw luonl 1.13 l.hn qlllotest 
Monday ronring of t h e  year. 

- 
+While this a n d  is p r i n n r i 3 ~  designed t o  be used with tlln lmlannal IrKT mpUfier 
descrlbod xlthin, a few oh.nses a r e  needed t o  pennit nt,erat i o ~ n  vl i l~n>)r t!.- - .  . . . . . . . . . . ,, , .- 
mp~lf'ier - the W c  design reauins ~ c h a n g e d .  [Masion of 1.11. nl~nnl.1 nmpllflar 
YIll reduae dgarl pickup and ttmlng sharpness; the  a b i l i t y  t o  1,111 1 1 1 ) t 1 1 1  nLetlona, 
r e j e c t  l o 4  .3 .o t r l cd  ncdse, and make DF measurements w i l l  Uyl 1,- nt'fnnl.nl 1~ 
the u a p l l i i e r  is  aittd howemr. 



@ 
~ ~ m A L T A z M a a L o o p  

WOOD: 

A. Cross arms (314" x 1-51813 stock; t o t a l  of 8' needed) 
B. nlt arms (1-1/4" x 1-1/4t' stock; t o t a l  of 4' needed) 
C. Mounting shaft (1" dowel; 36" long) 

PREFWLX PLASTIC; PWIOOD ACCEPTABLE H m .  

D. Am p l a t e s  (3 i den t i ca l )  
E. Terminal a m  p la te  (one needed) 
F. Center brace$ (2 iden t i ca l )  
G. Spreaders (8 i d e n t i c a l )  

YH. Terminal blo& p l a t e  
I. T i l t  lock p la te  (one neaded) 

nLm BE PUTIC:  

foot-squans sheets  frcm sources 
such a s  Lafayette. etc.; the 
re la t ive ly  high pr ice  mrkes it 
desi rable  t o  obtain the  s m a l l  

J. Capacitor momting plate (need one) 
K. Tuning capacitor. 325 pfd l i n e a r  wavelength; Hamarlmd HC-325-M, Newark i tem 

YLlT'?13 ., -<- 

L. Tuning range switch. miniature toggle; I s faye t t e  item 99 T 6162 or equivalent 
M. W n g  range capacitor. 200 pfd. dipped s i l v e r  mica; Iafayette item 30 T 3549 
N. 9-gain control. 2 megohm. log taper;  Malloqf a g e t r o l  U55; Lafayette 33 T 1155 
0. Tank coil .  812 gauge stranded wire, p l a s t i c  insula t ion (125' needed i f  FET amp 

used; 100' i f  amp caaitted); available commonly i n  100' spools 
#P. Link coil .  8% gauge hookup wire, p l a s t i c  insula t ion (25' needed) 

9. Tuning shaf t  -ers (2 needed). 6" brass. diameter: Lafayette 32 T 6408 
R. W n e  shaf t  couulers (2 needed). I" t o  I": Iafavet te  32 T 6412 -~ .  . - ~ -  ~ ~~~ ~ 7 .  - "~ ~ - - 

S. ~ l a s t y c  Gobs. $1  shaf t  (2 needed)- 
YT. Terminal s t r ip ,  3 connection. Clnch-Jones Ser ies  164; Newark item 28F841 

U. FET ampUFler 
V. Transmission Une; 2 pieces of air-cored, low capacity cable; this type has no 

. ~ RG desienation i s  i s  used onlv f o r  nutomoMle antenna leads: 36" universal  . - 
&tension lead; Lafayette it& ll T 7410 or equivalent 

W. Set t ing c i r c l e ,  360' protractor;  nvallable from dra f t ing  supply s t o m  
X. Bearing pointer  ( s t i f f  wire. etc.) 

AA. Bearing angle 
BE. T i l t  angle 
CC. T i l t  angle lock nuts  

small p a r t s  not  shohn on Fiaure 1 - 
8 1/48! machine bol ts ,  I-$' long, N t h  wingnuts and washers 
3 1/41? machine bolts. 2-71' lone, wl1.h wingnuts and washers 
2 1/41' machine bolts. 3" long. villi wingnuts and washers 
1 1/41' machine bolt. 3-31' long. wl1.h wingnut and washer 
16 Nmber 6 romd headed wood scmwn. 3/4" long 
2 Nmber 6 machine screws. 318'' ( I  t 8  mount tuning capacitor)  
2 Solder lugs,  #6 hole 

Nmber 6 machine screws. with n113.w ( f o r  terminal s t r i p )  
1 Number romaeaded  wood screw. l -?~'  long (brace t o  tilt a m )  

# indicates a p a r t  needed only iC nmpl.lPier not  used 

Newark Electronics Co.. 500 N. Pulamkl 1&1.. Chicago. Ill. 60624 
Lafayette Radio Electronics. 1U . l o r l t - l ~ o  7Wp.. Sycsset, L.I.. New York. l l 7 9 1  

Altaeimuth loop s e t  a t  about 20' of tilt. Only the  end 
turns  of the  winding a re  shown and the  spreaders a re  

A,. omitted fo r  simplicity. The two holes which would be 
used t o  mount e i t h e r  the  FET emplirior chassis o r  terminal 
block ( i f  FET'S a r e  not used) a r e  v i s ib le  below p l a t e  "s". 

H The two wingnuts on p la te  "i" a r e  uaed t o  lock the  loop 
i n  a t i l t e d  position. 

v 
Side view of winding on one s ide  of loop, shoving the  
spreaders which have been "wwen" through the  vindinga 

I and then twisted.- 
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t, 
Cot. ~ f f  

(3 i d e n t i c a l  z e c l m ,  

1 A1 1 h l e ~  1 (make one) 
e 2 - a  

< 123 > 
4 
If (make one) 

J, 

1 ++ < '4- 

4 2-1 ( m k e  cne)  

*. 
C - 16& b 

" 
V1 

(3 i d e n t i c a l )  (make one) 0 

1-3/16 1-9/16 1-518 
4-p.x v 

(make one ) 

(make one) 

PEEDUNE. Cut plws of f  extendor ].end3 and p u l l  ou t  the i ' l t ln wl~vn lnnlcln: rep lace  w i t h  
f i n e  insulated hookup T.-ire. Tho naact. s i z s  i s  n o t  imporknnl 1 1 1 8 1  I l tn  I ' l l lor l,hn b o t t e r .  
S t r i p  back i n s u l a t i o : ~  on enoii orvl, rnri u n t x i s t  about  1" rlC :rl~lnlml. 'I'ul.~l. I.lln shinld~ 
toge ther  a t  one &: t a p e  Llan u:lillo!: Loi:ether every 6" or :I() r ~ l ~ 8 ~ t ~ :  111nlr l o t ~ , < t t ~ n .  
Cut t h s  f a r  ends s o  khw it-,. qvr,tl :%nd connect shields t.ni:nll~nv ~ ~ I ' I I I .  ~ I I ~ . I I I I I I ! ~ ~ :  llnnk 
i" of insih 'd- l : .  :?rr::'.:'! :). , i l .  r ,CI '  a patch of insu laLi<r t  ~.I I  nrtc,l~ i<nl,ln rr I 1 t , ~ , 1 ,  rpm 
each end and sclner "~c: :hi *-:mi:: I.ol.e ther. 

A l l  holes shown on tMa pn,!n n m  4" 





This ampl i f ier ,  l i k e  all s imi l i a r  k i ~ h  r:nirl W c i rcu i t s ,  can o s c i l l a ~ e  u r  s l ~ w  oiimr 
Signs of feedback i n s t a b i l i t y  i f  carelessly cunstructed u i i h  overly lun,: leads. ':tie 
Cross-neutralizing capacitors i n  t h i s  c i r c u i t  should help t o  eliminate aw s : ~ h  
Problems and the u n i t  s h o d d  (..>crate k r ~ p e r l y  the f i r s t  time i f  Lhe i n s t r i i L i w ~ s  a r c  
followed carefully.  

T1. T2 2 W l 6 ~  me I'J Field Effect  Transistors.  p referably a matched pair. Made 
by severa l  companies, including Texas Ins t rmen t s  and Crystalonics (.,.:.-A : j 

R1. R2 5 Kohm dual. potentiometer. l i n e a r  taper; I R C  46El8YOC. lyps '15 D505 Mil:,U2 it 
from Newark 

Cl -C5  0.01 mfd. 75 v o l t  microminiature capacitor. I a faye t t e  33 T 6905 (need 5 )  
12 10.000 microhenry miniature shielded coi l .  Nytronics 'dXE-WE;E 10,000; Newark 

ih 35F1924 ( n o d  2 )  
C6. C7 miniat& trimmer capicitor.  1.5-7 pfd; ERIE type 503-000 10d. Newark item 

19F520 (need 2 )  

1 Aluminum mini&. 4" x 2-1/8" x 1-518". AMC type 1002, Lafayette i tem I2 T 8369 
1 Sheet of Vectorboard; Lafayette item 19 T 8308 
1 Package of Vectomins: Lafavette item 19 T 8301 
2 ~ r a n s i s t o r  socket;, 4 ~ p i n  h n t e d  c i r c u i t  type; Iafayet te  item 32 T 4221 
4 Solder  lugs, Number 6 hole (see loop pa r t s  l i s t )  
6 Insula ted  feedthrough terminals. Number 6 hole 

PARTS FOR OPTIONAL BATTERY CONDITION METER 

1 Millimeter; Lafayette 9Y 1' >O!iZ only 
R3. R4 10 ohm res i s to r .  4 watt (need 2 )  

12 ohm r e s i s t o r .  4 watt  
R5 C 8  0.01 mfd. 75 v o l t s  (see abovo) 
1 Switch, any type 

BUILDING INSTRUCTIONS 

1. D r i l l  holes  i n  c'hassis box ?s shown i n  diagram. 
2. Scr ibe  t h e  Vectorboard on a 9 holn by 9 hole square with a sharp lolife and break 

ou t  p iece  t o  serve as amplifier  mn~mLing. 
3. Wire t h e  b ia s  control  pots  and lonve about 3" of hookup wire t o  be connected 

later; mount pots  i n  box a s  shown. 
4. Mount t h e  inpu t  and output temiunnls a s  shown. 
5. Now wire  t h e  Veotorboard. Lay oul. Lhe pa r t s  on the  board i n  roughly the  same 

r e l a t i v e  posi t ions  a s  on the  schnmnlic. Push 3 pins i n t o  board on input and output 
edges as shown; these  p ins  w i l l  ILne up with t h e  input  and output terminals on the 
chass is  when t h e  bcard i s  put i n l o  the  box. 

6. Mount t r a n s i s t o r  sockets on boanl I n  posit ion shown by pushing socket pins through 
baard and bending over on f a r  :,hln. Note t h a t  t h e  gate pins on the  sockets w i l l  
be very c lose  t o  t h e  inpu t  pln.1 <*I Lhe board. 

d 

.?JS sQg 

C C 

2 ~ 4 4 1 6 ~  FET leads vinwnll 
from 

Viewed from under-side 

+/-+ --.-.-- A2 

18 v o l t s  
G 

Double ha l a n n 4  feedl ine  i s  run 
from Fkl' ,,!#I 1411t. Ln n o e i v e r  as 

Shunts p rduoa  an shown alnnv-. 
R3 extended meter range: 

full-soale w i l l  now 
be equal t o  20 mA. 



7. Mount the r d d e r  of the cmdpmmts on the bosrd 6s shorn; parts *th dot* 
outlines a r e  on the  under-side of the board. Push pins i n to  hoard vherowr need# 
t o  support the ccsnpmmt or  t o  pass through from m e  s ide of boud  t o  the other. 
Leave i n s a t i o n  of the cross-neutralizing capadtors  (C6 & ~ 7 )  mt&l kst. W 
a l l  leads a s  short  a s  possible; i n  most cases no hookup win, i s  needed, the col 
camponent leads w i l l  be l m g  eno& t o  reach by thsnselves. 

8. Since the neutralizing capacitors run diagonally across the boud. tbair ludr 
must pass over the mst of the d r cu i t r y .  They must be mounted in a position 
Such that the adjusting sorews can be reached through the holes in the  ohrssls  
box (A and B), and one t emina l  of each capacitcr must te finaly & & e d  t o  a 
Vectorpin so t h a t  the capacitor won't ro ta te  when it 's adjusted. 

9. Slide the board i n t o  the  chassis box the protrudCDg input, and output 
teminals ;  the  termLnals should then l i n e  up with the  correspcndfng pins rm the 
board. Pf te r  checking t o  make certain tha t  the neutrali%ing capacitors a r e  lid 
up with the adjustment holes. solder the terminals t o  the board pins. Frcsl h e n  
on, anything that has t o  be done on the " d m "  side of the  board w i l l  require ttu 
these 6 ternhnals be unscIderd - so don't i n s t a l l  the  board too early1 

10. Connect the leads from the potentiometers t o  the appropriate places on the top ..?f 
the  board; tr3n the  leads t o  the shortest  possible lenth. Also ormnsct the  vi'hs 
f o r  the battery t o  the board: used a twisted pa i r  of hookup win .  

lli.Nou oames t he  only tric!g part: installing the PBT's i n  their sockets. Stndy the 
positions of the  t ransis tor  leads a s  shown very carefully. Bend the  leads on eac. 
t rans i s to r  very carefully in to  a pattern tha t  w i l l  perndt therm t o  be plugged i n t o  
the sockets a s  show12 Trim the leads so tha t  they ' l l  be a s  short a s  possible 
without shoFGing whm the t ransis tor  i s  seated. A t  t h i s  point it i s  wry easy t e  
make a mistake with the lead positions so go very carefully. This cenapletes t he  
assembly of the amplifier. 

TESTING TKE PMPLIFIER 
, #  After the amplifier has been cmpleted it i s  wise t o  check it out W o r e  cormeating 

it t o  the loop o r  begintxing the neutralization procedure. These checks can be 
d t t e d  if you never make errors - or  they ' l l  have t o  be skipped i f  you don't have 
the equipment. The worst tha t  can happen i s  a burned-out FET, fortunately. 

1. With battery power disconnected. measure the resistance from each of the input 
terminals t o  ground with-a VTVM. I f  the t ransis tors  have been correctly f i t t e d  
i n t o  the  sockets and a r e  both goad. the resistance should be about 4 sti l l ion 
ohms. I f  scwetbing has gone wrong it'll ei ther  be much lower or in f in i te .  T h i s  
simple check can be used t o  aheck the conditionsof the  FET's i f  you suspect damage 
from nearby lightning s t r ikes ,  etc. 

2. Now short both input  terminals t o  ground. Connect VTVM t o  one of the Source 
terminals and measure the DX vo1;tage t o  ground with a VTVM; with an 18  ve l t  
battery, this voltage shoul<l vary from zero t o  + 3 or 4 volts  as  the Mas pot 
i s  rotated from one s ide t o  kho other. For any part icular  setting, the  Source 
voltages on both FET's shoul(l a(rree within 1046 or better;  this indicates t ha t  botl 
units-are a t  the same oporntln~-point. 

FINAL ADJUSTMENTS OF AMPLTFIPJ3 

1. Connect the amplifier t o  tho 'Loop a s  sham; connect amplifier output t o  receiver 
with double balanced line. Connect battery power and s e t  bias  pots i n  midrange: 
the battery meter is  used :l.l, wl.11. indicate a t o t a l  current drain of about 8 mA. 
Tune receiver t o  a f a i r l y  nl.mnn[{ s ta t ion i n  the  bottom of the band and t r y  t o  pea 
the  signal with the  loop l.l~nlrl[? capacitor. I f  the signal won't peak. switch in t 
range extending capacitor. I I' a l l  i s  well, the s ta t ion should peek up very s h a ~  
with the tuning capacitor rnflnl, of the way closed; the signal output and tuning 
sharpness should vary ovor a wldo range a s  the +gain control i s  rotated. I f  the 
amplifier breaks i n t o  o s d l  lal.lon n t  this point, it w i l l  have t o  be neu t ra l led .  
oscillation does not occur, lhnnp tuning up i n to  the band un t i l  it does. 

Uae solder lug under 
oenter input and output 
tenulnala t o  establish 
chassis-ground. 

: e 1  
I 
I 

; 8 1  - 
I 

'-- hole f o r  battery 
leads 



2. When i n s t a b i u t y  i s  f ina l ly  encountered. neutralization can be started. With t he  
amplifier osci-fig ( i t  may appear t o  be t o t a l l y  blocked). t r y  rotating first 
one and then the other of the  neutralizing capacitors; a t  one par t icular  pair of 
se t t ings  the  amplifier should come out of oscillation and operate properly. Now 
tune up t o  a s ta t ion  a t  the very top of the  band (don't forget t o  awitch out the  
fang9 axtending capacitor when operating a t  the top of the  band): i f  i n s t ab i l i t y  
1s again encountered. a fur ther  wrg s l igh t  adjustment of the  neutralizing caps 
w i l l  c lea r  it up; Cnca the  a m p U e r  i s  neutralized fo r  operation a t  the top of 
the  band it w i l l  operate throughout the r e s t  of the band: once set.  these caps 
should muire no f w t h e r  adjustment unless FET's are  changed. 

USING THE F6T ALTAZIWTH rWTlPNNb 
Controls. 

a )  T e n g  capacitor. Rotate t o  peak desired station; switch i n  range capacitor t o  
tune t o  b o t t m  part of band. 

b)  +gain control. Rotate t o  reduce antenna pickup a s  desired. 
c )  FET Mas  control. Adjust f o r  maximum gain without dis tor t ion o r  mur iow ~ c k u ~ .  
d )  Neutralization capa&tors. Ignore once properly set. 

To eliminate a l o d  station. - 
Sta r t ing  w i t h  the loop frame ver t i ca l  ( t i l t  angle = 0'). ro ta te  the loop u n t i l  t h e  
s t a t i on  piakup i s  sdnimized. Now d c a k  the tilt a m  and tilt the loop about 20': 
rotat ion w i l l  now give a deeper nu l l  on one side than on the  other. Continue t o  
increase the  tilt an& while rotating back and for th  through the nu l l  position. A t  
one par t i cu la r  canbination of tilt and rotation (and one positLon only!) the l oca l  
signal w i l l  suddenly drop t o  a very low level  or  cmpletely disappear i n to  the 
&&ground noise. This set t ing is extremely c r i t i c a l  - movement of the loop frame by 
only a f ract ion of an inch f r m  t h i s  setting often changes the pickup by 20 t o  40 db; 
t h i s  i s  the  reason f o r  the  unusually sturdy nature of this loop design. On some 

, s ta t ions  this setting yll appear t o  slowly d r i f t  about by a small amount becawe of 
;mellamomts of signal  scattered from the ionosphere d i rec t ly  overhead. 

fie ac tua l  n u l l  depth (id.. how much a loca l  can be reduced) depends upon a number of 
uncontrollable factors,  including the nature of the transmitting antenna. the  gromd 
between t he  reodrer and trausndtter,  and the presence of reradiation from l d  p w e r  
and phone lines. Under t he  best of conditions the umvanted s ta t ion can be reduced by 
a t  l e a s t  80 db: ,in the worst case obaervsd by the author the nu l l  was s t i l l  38 db. 
When a very powerful loea l  is  wry deeply nulled out, the remaining audio vill somd 
extremely dis tor ted - almost l ike  s i n ~ l a  sideband; i n  this case the signal i s  being 
picked up a s  the remilt of scatterlnp: f r m ~  the overhead ionosphere and no deeper n u l l  
i s  possible. 

eliminate a diabnt station. 

M j u s t  both rotation and tilt t o  @lnimiee the m d e s i x d  signal; because the  polarisation 
f igure f o r  a s m a v e  changes with Wmn. frequent readjnstments will be necessary. 

& direct ion fiadian measw+mentfi. 

set the  bearing pointer on the loop nliaft so t ha t  it i s  polnting perpendicular t o  the  
face of t he  loop. Mjus t  the  settinu cirole  so t h a t  O0 corresponds t o  due North. Lock 
t he  loop in t h e  ve r t i c a l  position (A1.I. DP MUST BE DONE WITH TTLT = OOll). The angle 
s h m  on t he  settdng c i r c l e  when a j,nrtlcular s ta t ion i s  nulled t o  i ts lowest l eve l  
w i l l  then correspond t o  the  great oirnle bearing t o  tho station. Average a number of 
readings taken over a space of severnl minutes t o  obtain greatest  DF aoouncy. 

W amplifiers fo r  radio receivers u e  designed t o  operats a s  llnear%y M p o s s i b b  
but perfectly linear operation can only be approached but never achieved with d 
active elements such a s  vacuum tubes and transistors.  While receiver front-ends a r e  
designed t o  operate a s  close t o  l inear  a s  possible vith weak s igmle,  their ahuaoter- 
i s t i c s  become increasingly nonlinear with inoreasing signal and AVC voltages. Hixer 
stages, on the other hand, are intentionally designed t o  be nonlinear in order t o  
provide the frequency diffel-ences necessary i n  superheterodyne reoeiver operation. 

but not all of the spurious responses encountered i n  strong signil araas a r e  
generated by the  receiver mixer stage; it i s  the purpose of the receiver RP and lldrar 
tuning stages t o  reduce the undesired spurious mi*ing products t o  a m h h m .  In 
actual practice. the  spuriow responses generated in strong signal areas come f r m  
both RF and mixer stages v i th  the exact proportion depanding up- the par t icular  
receiver and s ta t ions involved. 

Just wUch spurious responses w i l l  be generated bg a partioular mixer o r  BF stage? 
The answer t o  tbis problem requires tha t  the exact t ransfer  function fo r  the tube or  
t ransis tor  i n  question be known: in actual practice this infonut ion is  never available. 
It is possible t o  apprmdnute the  t ransfer  function f o r  a general i~ed nonlinear eladant 
with an i n f i n i t e  expansion series. however, and from t h i s  expansion predict a l l  of the 
spurious responses t ha t  oan possibly be generated. I n  actual prrctiue not a l l  of the 
predicted spurs will be ohsewed, however: the re la t ive  amplitude of a par t icular  spur 
wi l l  depend upon the  magnitude of tha t  particular t e rn  i n  the expansion se r ies  f o r  the  
devloe i n  question. Nevertheless is i s  very useful t o  be able t a  predict i n  advance 
the potential  spurs t ha t  will be generated by a particular s e t  of loca l  stations: if 
you allow your RF and mixer tubes t o  operate indefinitely without replacment you'l l  
probably encounter more of these spurs than can keep your attention anyhow. hl. 

Based upon the general ser ies  expansion fo r  nonlinear elanants. the following two 
equations w i l l  predict almost a l l  of the spurious responses ever t o  be encountered in 
actual practice. Note tha t  a l l  of the simple types of spurious responses discussed 
i n  our ea r l i e r  a r t i c le .  "Spurious Signals" (DXN, 2/15/69) nuch as  images, in te rna l  
sum and difference mixLng, etc. a r e  predicted by these two basic equations. 

F1 and F are  t he  frequencies of tho stations involved 2 
FS i s  the apparent frequency of the spurlous response 

Fif i s  the receiver IF  frequency (usually about 455 k ~ e )  

FLO i s  tha frequency of the receiver loca l  oscillator when tunnd t o  Fa 

Case 11: mFl + nF2 = (F bocmes Pif because Fif 1 
m and n are  positive intts,~-.; 1. 2, 3. ... 
The of a par t icular  spurious response is defined a s  (m t n): ~nne ra l l y  the 
importance of a spur decreases vory rapidly as the order inomanon. When npeaking of 
spurs, t is useful t o  distinguish bnt.ween Case I and Case 11 i'or a pnrl.Laular n and n; 
we wil$herefox% refe r  t o  a 2nd order Case I1 spur a s  an Omlnr 2I nr,!lr, w h l l o  the Case 
I 2nd order spur would be simply an "Order 2 spur. 

- Codon P. Nelson 



MAGES AND SPURIOUS RESPONSES REITSITED 

There has been mch said  in many publications about the charac te r i s t i c s  
and elimination of images and other  spurious responses encountered by DXIera 
in the  pursu i t  of new stations, and doubtless the  gmwth of the  hobby wlll 
spur s t i l l  fu r the r  comment a s  more DX'ers appear in la rge  metmpolitau areas, 
and, i n  many cases, with budget receivers, which generally are the under- 
cause of a majority of the  spurs heard by the  owners. 

Among the more c o m n  types of images and spm encounter& are wm 
and difference spurs, images appearing 910 kA8. from the  s t a t ion  uhose d o  
is  heard, standard hannonic frequencies, aml remires of the  m and d i f f e r e m  
products ly ing outside the  band with t h e i r  originating stations.  A complete 
discussion of these types of responses, as re11 a s  crossover modulation and 
sideband splash; a s  wel l  as a comprehensive explanation of t h e  correction of  
receiver-caused mixing can be found i n  the  a r t i c l e  "Spurious Signalsn by 
0. P. Nelson, appearing i n  the 2/15/69 issue of m. 

This author has  previously compiled a list of these most common spurs  
f o r  the New York C i t y  area based upon the  above a r t i c l e ,  and found t h a t  the re  
were s t F U  a good many un-acoounted-for ones. I n  addition, they appeared to 
defy explanation by the  usual fonmrlae. Thus, having the idea l  locat ion f o r  
"image researchn (within f i f teen miles of f i v e  50 lor. transmitters,  one 1 0  kw. 
transmitter,  and four 5 kw. transmitters) p lus  an ideal  receiver f o r  receiving 
them (a  ~ m a r l u n d  HQ-~OO), the  r e s u l t s  of such research have prsdictably 
yielded several  variant types of imnges and spurioue responses. 

The first type to be explored i s  a r e l a t i v e  of the  910 kK5. difference 
image mentionned above, only ra ther  than appearing that amount d i s t a n t  f r o m  the  
originating signal, it appears 910 kHz. lower than twice the  originating f re -  
quency. For example, in the New York area, and imag=JR~-970 appears on 
1030 kHz. This can be computed as follows: 2 X 970 - 1940; and 1940 l e s s  910 
y ie lds  1030. Similar images have boon heard by several  area  DX'ers f r o m  WHN- 
1050 (on 1190 kHz), WAX-770 (on 630 kHz), WPAT-930 (on 950 kHz), and WNFW- 
l l 3 0  (on 1350 !db). The computation of the cause of this spur by mans  of t h e  
Nonlinear Transfer Function (desortptlon found elsewhere i n  this issue) uses  
the  values M-2 , N= 0, and is an Ordor 21 spur, which i s  a type caused by 
extremely ponerPul and/or loca l  stntlons. 

A second var ian t  is  a hemtofore unexplained tgpe of midng spur which 
also appears to b e  almost exclunlv*?ly caused within the receiver, a s  it i s  depen- 
dent upon the  I F  frequenct of tho receiver, generally 455 kHz., and a s  it does 
not  respond to my dezree of ant,mnn brianning. Likewise, it is a b i t  more di f f ic ,  
c u l t  to plo t ,  which perhaps helpn la explain its obscurity u n t i l  MU. It is de- 
termined by the  foamla: F + F' r (Ira + t Fif), where Fs is the spur frequency, 
F and F: are the  or iginat ing stnt.l$lnn, and F F ~  is the  IF frequency. UaLng the  
Nonlinear Transfer Function QxLn, M- 1, N- 1 in still amther  Osder 21 spur. 

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

To i l l u s t r a t a ,  again using the  New Pork area, we find a mixtam of 
andios from WJRZ-970 and WINS-1010 appearing on 1070 kH8. This can be om- 
puted thus: 970 + 1010 (or  1980) - Fs + ¶0. Unfortunatelp, it is not ~JE- 
possible f o r  two o r  more of Ws type of  spurs to appear on a sinsla 
frequency ( a s  is also the  case w i t h  sum and dFfference product m e s ) .  
This causes a m i x t u r ~  of 4, audioe ( or 6 o r  8 o r  even 10  ) w h i c h  can gen- 
e r a l l y  be separated into t h e i r  respective p a i r s  by caref'd mani@ation 
of the antenna t r b n e r  ( s )  and Q-NiltipLier. This i s  due prim- to the 
f a c t  that very ra re ly  is the  IF of a given receiver precisely 455.00 kHz. 

The same frequency of1070 kBz. can be used to S l l u s t r a t s  t h i s  
occurance, where we also  encounter a m 3 x k w  of the  audios of WHN-160 aad 
WAT-930. This i s  computed similarly, 930 + 1050 - Fs +910, o r  1070. 
Spurs of this type are f a i r l y  common in myp metropolitan areas with marO 
stations,  given the r i g h t  conditions ( We mlyl conditions, ac'bUelly ). 
Several of those heard by DX'ers i n  the New York area and submitted to the  -. . . - - - - 
author are l i s t e d  below: 

690 - WABCfdliE 1110 - W J R Z ~ H N  1270 - WNEwW 
830 - wmrmz n 5 0  -  WINS^^ mo - WNCW/WLIB 
990 - WPAThIJRZ l l 8 0  - WE-R a 3 0  - WINS/WOW- 

1070 - see text - WNEW~JRZ;  WABC/WEM-WOW WEW 

It should also be noticed tha t  mixing spurs of differin(:  v a r i e t i e s  
may appear on the  same frequency. It is possible, hornper, f o r  one of the  
audios to be prevalent i n  both spurs, thereby reinforcin(: i t s e l f  to the  point  
where it m a y  appear to be the  only audio present. Main, careful manipula- 
t ion of the  antenna trimmer (s)  and Q - m t i p l i e r  should bare the  d i s t i n c t  
pairs.  Of course, should the  DX'er employ a subaudihln hntomdyne scope, 
(SAX) he would see h n e d i a t e l y  t h a t  tuo c a r r i e r s  am nmnrrvnt. 

Such an instance could occur i n  Nev York, sho~lld there be no s ignal  
f r o m  WEW-WPOW on a 8 W l  and differnnon product of WHN-1050 
and WLIB-ll90 + ll90 - 13302, na well a s  one of 

-910 - 1330).  Ttm ponnlbil i ty also 
thnt  tllron or o w n  four dif-  

ferent  types of mixing spurs o r  images could be pronor~t on n aincle fre- 
quency. 

S t i l l  another t . e  of mFxinI: spur occuro whnn t.lm n~~cllon OP f m  
o r  more s ta t ions  a pear on a s i w l e  frequency i n  n!loll n wrly l.lbnt an 

i m x e  (spur7 appears on a fre uency which i n  l.l~n nvtrrw:o of 
two originating frequencies ( F + F'?? - Fs ). Thn pn1h111111, I L O W U ~ ~ T ,  is 
t h a t  such occurances a s  t h i s  seem to be special  cnnnn, r , t ~ c l  t.t~ornfore the  
general m l e  governed by the  p r e c e d i ~  formula i s  not. n i:onnml tn l th .  It 
mw well be t h a t  the apparent aver+ying s p r  i s  in~ln~lll at, av~rr'wo of two 
o r  more p a i r s  of spurs o r  p a i r s  of locals. 



26 
~n view of t h i s  possibil ifp,  it i s  n e c e s s w  to -lain somethiug &oat 

t h e  l o g i c  of FCC frequency allocations where they an, per t inent  to la tge  .stro- 
po l i t an  areas a s  these  conditions relate to the  problem. FCC regulations state 
t h a t  no two s t a t ions  within a ce r t a in  rmmher of mFles of eaoh o the r  (which dis- 
t a m e  is  re la t ive  to t h e i r  correspoladine powers) may be located on frequencies 
separated f i o m  each o the r  by l e s s  than 40 kHz. Thus, we fhd that in  a major- 
i t y  o f  l a r g e  metropolitan areas, a good many s t a t ions  are separated by this 
minimum distance only, while msny others  are as close  aa 50 o r  60 kR8. I n  Asr  
York, of course, this pmblsm is  a t  i t s  worst, since the  g rea tes tpe r -a rea  
concentration of s t a t ions  is  found there. For tvo examples, New Porkers have 
strong ( in excess of 5 kw. ) l oca l s  on 930, 970, 1010, and 1050 kHz., d l  on- 
l y  b0 W .  inter-removed from each other. Furbhensore, New York a l so  haa l o c a l s  
on 1280, 1330, 1380, lh30, and a 8 0  kEz., all 50 kHz. inter-removed. Needless 
t o  say, this causes problems. The mid-banders are the  rnost severe, as they are 
the  more powerful, less-apt  to be directional,  and most closely  concentrated 
i n  terms of t ransmit ter  geography. This i s  the  major cause of the  mess on 990 
kHz. a s  described ea r l i e r ,  and, the mejor cause of the  apparent "averaging* 
spur. 

It 80 happens, that two-of these so-called "averaging" .3purs a l so  
appear on 990 kHz. These a m  often separable f r o m  the  p r e v i m e  noted spurs 
and this l eads  to f u r t h e r  confusion. These apparent ~purs a re  a mixture of 
WJRZ-970 and WINS-1010 ( 1010 + 970 /2 - 990 ) and WHN-1050 and WPAT-930, 
( 1050 + 930 /Em 990 1. Of course these are no t  the  only ones eudible in 
the  e n t i r e  New Pork BCB scene, ei ther.  Others have been obsemed on 1030 kHz., 
( f r o m  WINS-1010 and WHN-1050 ) and on ll8O kHz., ( from WERA-1590 and WILBC- 
770 ). Also possible on 1030 W .  is  an "averagen of WNEW-ll30 and WAT-930; 
while a lso  possible on l l 8 0  are "averaqes" of WCBS-880 and WHOM-a80, and also 
WPAT-930 and WNJR-1430. 

Furthermore, it seems t se types of averaging spurs appear only 
on such frequencies as there  i s  P L V ~ V C L ~ .  one ( o r  both ) of two s i tuat ions:  

1 )  A t  l e a s t  four p a i r s  of audios (not necessarily 8 d i f fe ren t  s t a t ions )  
are present on the  frequency 

-or- 
2) At l e a s t  two *a~e?agin&' spurs are predicted on the  frequency. 

The most troublesome frequencies are 990, 1030, 1070, 1090, and l l 8 0  Hz., and 
a l is t  cf what msy theoreticalQ be found there  follows. The key is  thus: 

A - a sum and difference product 
B - a difference frequency 
C - the  Order 21 spur where M-2 & N 4  t 2F - Fw - Fs 
D - t he  Order 21 spur where M - 1 and N - 1 : 

F + FI - Fs + Bif 
E - apparent averaging spur 
* = spur o r  image has been heard i n  IiT a m a  

(A) 
WHOM/WCBS (E 
WpATmn 

(ej wmm (E* 

Although each differ- type of spurious response presents its own indi- 
vidual problems, there  are some general r u l e s  f a r  t h e i r  reduction and prevention. 
I n  the  case of external mixin? spurs, o r  those created outside the  receiver, the re  
i s  l i t t l e  to be done. While c r i t i c n l  tuning of the  antenna t r i m e r  (3) end Q- 
Elult iplier  may help, the  pmblem cannot be eliminated. With in te rna l  spurs, o r  
those created within the  roceiver o r  antenna system, there  is  some re l i e f .  Since 
theno types of spurs a re  not reradiations as  are the  extornal -3, they can be 
pealccd and separated by moans of the antenna tuner and 0,-Multiplier i n  maq? 
cases, and when t h l s  i s  so, thoy w i l l  peak with the nntenna t r i m e r  i n  the  same 
posi.tion aa f'or the  ori!:i.nntLn:: ~ t n t i o n  ( s ) ,  r a the r  than the point of incidence. 
This author has found t h a t  mlrll.tlonal antenna trilnmcro and Q- Mult ipl ier  in 
addition to those nlready i n  thn rcceiver may be of ,:reat value. 

I 2 
S t i l l  mother t r i c k  ti, iivlp roduce the  pmblcmn of spurious responses 

created in tho ,antenna ::ysttlm i r i  thc use of common springs as  used on older 
woorlcn-t.,wc ocrocn <dr,or::. l'iitr:~r~ ,Ira ins ta l led  a t  hoth anrlc, of the  lo-, be- 
twcrn LIII? ::tmt<lof f I l ln~r Lalilr nix1 L11o point of attaclunnnt ta whatever the  wire .* 
i n  I I I ~ I I : :  I'~c,III. l'1ll:i will. :;r,l.vrT to t,Wc up much of tho otrooses caused by such 
r ~ r t l , > ~ r . : t l  lillv~r~~lv!r~n n:, w i n , l ,  IIII(IW, LCC, s l e e t  and sucNJ.ke. For those who a m  un- 
I i t  8 I !  I : I  I j\~~,:I.Lon, it i s  about a foot lone, with about a 
~ 1 1 ~ ~ - 1 1 : 1 1 1 '  1111.11 1.rli1 I I I : ~ I ~ > ~  1,111.. 'I'lhl:~ not only keeps Lhe wirc froin snappin,- due to 
I,:ul wonl.l~t,~., I h 1 1 .  :ii : r l i  I ' i~: . l~,l . ly I.IIIIIICCS the  p o s s i b i l i t y  t h a t  what may once have 
L j < ! i v  t . l ~ i :  m>rlcl':: I~c . : :~ .  :><I~Iv,v ,jr,inl. w i l l  become an opon soldor joint. 

The iultlior llnn u:,1:11 IL :!,.if-compiled s e t  of rnnnt.rr chnrts f o r  the New 
York City area i n  tho jrrnp:t>,:illnn of this h i c l e ,  nnd w l l l  he qui te  happy 
to i den t i fy  whatever slnl~.n 0 7 .  i ~a~ :~ : r ro  may be heard hy ot,llvr nron DI'ers, should 
they be unable ta det.%rminr l.l~t>lr origin themselveo. 

S t i l l  fu r the r  in l 'nn~lnt . l , ,~~ on reduction and rl lrnin~l. lon of spurs and 
imaZes wlll appear i n  for!  1ic.r>111 i 1,: i osues, under the tl t l n  "llow To Live With 
A Budget Receiver". 
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l230 W Q U A  NSP 1510 W Y ZI X NSP-rr 
W J 0 B NSP-NN 1520 W T T 0 SFW, on W, R 

1303 W A V Z AN6-rr 1890 K Y O K  BAI,NSPl 
1310 W I B A SW 1600 W 2 R U AN-6 

OFPB: 960 C K W  S m a  1600 W T O P  IUs 
980 W 0 NE YIMs 1590 W T B T 

SWCIAL TBTr Mtd 1 0 / ~  W 0 S K 740 BuntingLQn, H.I. 5.000/l,000 2:30 - 3:W NEC 

Hgean SIEE LAST ISSUE 1110 W T B Q Wnmick, N.T. (7/26) R B C 
1580 K L U V  NOW1kw.D-1 1590 K L I V  Now5,OOOU-2 

W E S  I N  TATIONDATA - F.C.C. 
-r-Trent) Nm CALLS 

930 W E K 0 Cabo BDjo, Puerto Rim 1 5 l O  'K E M M LILCrhflrld, &. 
CAI& CHAKE 

1450 K 0 B 0 Yuba ClB, California, faom K Z I N 
FACILITIES 

950 IC L E R Orofim, I-, to 1,000/500 U-2, from 1, WO D-1. 
1OOO W B N B Charlotte Amalie, Virgin IsIanda, 1,000 U-1. Nw antrnlv 8yst.n. 
1040 K H V H Honolulu, Hwaii ,  5,000 U-1. Move XR N.E., taller mtennr,  2701 01-2101. 
lZ30 W * C  B T Roanoke Rapid., North Camlina, 1,000/250 0-1. Cancel moving W sits. 
1420 K J S T JolhuP m e ,  California, 1 , O O O D - 1 .  Move XR N.E. 
1450 K 0 B o Yuba C ~ W ,  ca l .  (ex-KZIN) to 250 U-1, f r m  IW U-1. 

X R Z Y Alboqwrqoe, New Mexico, t o  1,000/260 U-1, fmm 250 U-1. Taller mtennr .  
1470 W R B D Pompano Beadh, Bo rids, 5,000 D 4 .  Minor pa t t e rn  c h p .  
1500 W K B X Winston-Jam, North Carolina, to 10,000 D-3, fmm 1, WO D-1. 

, 1590 W A L G Azbany, Georgia, 5.003/1,000 U-4. Changes i n  night p a t t r m .  

COME M ST. LOUIS AM) HAVE FUN! mIS  IS OUR LAST OPPORWMTY M RndIND YOU IIlDW TFJ 
G m T  LAFOR DAY - TAeRE WAS GRIWLT DETAIL IN TBE 8/2/69 DX NWB, 80 WE ROPE 5'0 
MEET OWLES OF NRCm IN tV7. LOUIS? ANB LET'S HAVE A EZAL GOOD TIME! 

JIM R B W  - 30 3iWnMy Lam - Nav C a m .  Connacticnt - MRno . - - - - - - - - 
nx hen i s  at i t 8   west tinice MW w / o n ~  toor n w  mtationai WA~Z-1380 

7:l% Bh, CKPM-1440 llpn 814 aftsr WHIlll s /cff ,  WDAK-540 814, WOW-1310 7 : m p  
8/4. Does m y o m  where Zarephsth, N . J .  i s ?  (Yes -2j'" On a t r i p  to N . n  Msxico 
hack I logged 647 station8 boosting my to ta l  t o  1 , S S  w/481 at bsr .  Varirs fromm1A 
KaAM WOEY 'WKY WEOL WBCK WTRY KTU5 KWS WlSN KIXL W3WR CHLO (plan to go on 1570 soon) 
W.PB mow WAUB wm WOLF WRJN w s m  WKIP KGNC r n ~  ~ B R  WT KOA KVOO.  his m 814 I 
thought I heard a 540 s t a t ion  szy Windsor - CBEF yet?  Unt i l  next, 73s. (CBEF w i l l  bs 
FF, Jim, m d  Zareghath is  a suburb of Bound Brook, h i  -EW) 

ERNEST R. COOPER - 438 EAST 21  STlmT - nmKr.vn N Y - rtaer - - - - - - - - - .. , - . . . . - --- - 
OM verie,  v / l  from WTBQ-1110, Warftick, N.Y.. loggad harm on 7 1 s  b) 

twilight whilst  lcokixg fo r  0 t h  daytimers on t M t  spot, and m t  knoning tbg. wars on 
th. L i r  alres$ - t h w  Era, w/250~. a d  eked i n  hgumt is Sem-7p mT. 1 1 -  noted ssv- 
o ra l  claim v e r b s  frnm CJRC-1150, Ottawa - but nobody has sent  i n  tb v/s. Wouldat? 
hw 814- ~ T / m / r r  on  1550 B 1:02, turned out to be ~ L B ,  unn. AN IKTM*S~, ~ o l d o .  O. 
noted wjrr  w m  of f ,  W/IIL~C~O hntro from Colmblnn, now on  the high s i b  of 1520. ET/ 
TT/OC also  on 1070, but no r n n  heard, 130-2:30 on. WSOQ-12s noted savor& mi- 
l i g h t s  l a t e 4  arouad '?:lo-7:14 #/off ,  m t  moughyot fo r  a repart .  I'LL 8EB YOU ALL IN 
ST. WUIS! LET'S HAVE A BALL THIS YEAR! -- - 

Mom "!+XbRC SINCE LAST ISSUE*: 1300 WWT hlarinette, W i l .  1430 WEEX BL.Eksburg, Va.  
1560 WCCP  las son. S.C. (th8.e f m i  Len h s s )  

-V-EBBBI_S- . 
A - 8. Wcod D - L. K r u B r  -. ..- 
B - B. Wddron E - Pege Taylor 
C - R. PtLrmnde B - R. Johanna 

G - E. Coop+ 
640 W GqT 0 D. 8. Schick, CE E 
610 K E P R D. w. MitChOll, (81 A 
620 K N 0 s U. L. Sawyar, CE A 
630 K I D 0 D.K.Cederstrom. CE A 

W MqA L u/u P 
740 K CqB S H. krmehs, DOE A 
770 W C A L (M. Aallabagh DXPp A 

(M. C. Jsnsen, D A 
810 K C M 0 E.J.Hartenboner, Y P / ~  

W D M P  B Hmnevsey, NxD D 
860 K W X F A. Wiesr, CE E 
900 anE MqL W .  A. Hall, VP, M F 

W KaX V M. I. TbomDloU. CE B - .  
920 K 6$ L J .  E. w ~ a ,  CE E 
940 C JqG X H. Ksrr, CE E 

K I 0  A B. C. butmu, E AB 
w 1 N Z W.  P l e t c b r ,  CE A 

950 K IqM N G. Vogel, CE E 
W RnY T (G. Fox, NRC FG 

(P. J .  Gowen ... CE DFG 
960 W DqB J 'u/u F 
970 W D A Y (J .  M. Hetlnnd, W A 

. . 
W W D A J. Hughem, id D 

1000 W I 0 0  C. A. Clelani, AE F 
1 O l O  W %I X T. Nornheld, CE G 

K 3 A Y G .  C.  Cam~bsll CE A 

1060 W 0 i  L R. E. Nrlron, P D 
1060 w o I o J.  8. Haitzler, CE F 

K P A Y J. A. Claire,  Prom A 
w N 0 E W. hlagrudar, M A 
w MH: L W.  Choialar, CE E 

1120 K M 0 X C.  Sarms. Dir.TechOpA 
K S O O  
W B Z Y  
K S A L  
W D E L  
K RqZ Y 
C Fqs L 
c nqs c 
W E R I  
KXO 
K S O N  
C K9O M 
W W Y N  
K T F I  
W H B F  
K O A G  

K S O K  
W D S U  
K 091 L 

~. -~ -~~ 

W. G .  King, CE F 
D .  A. Engelhardt.CIE A 
J. W .  Jones. CE(NRC)E 

u /u C 
R. 8. Johnson. CE E 
G. Nelson, P;CM A 
D. McKinrwn, CE A 
M. Greer, CR A 
G .  Machhrrdy, CX P 
Lois Biser, OM A 
R. J .  Sinnott,VP/m XI* 

(h:r#. E . S h r t l d f ,  IM A 
(Fi. Strotman, F A 

S. C .  Thmpeon, V P ~ G M ~  
A. M .  Rh.x~lalum A 
J. Wsiet, CE A 

u/u 
J. C .  Eathcock, Pabereon, Y Ops D 

M. L. Foisy, Prod M 
C. E. la B s r ,  CE 
Mrs. M. Artw,  EngS. 
W .  Wriaht. M 

wao ~i hl J. B. her, 
1540 WqR Oh3  J. McDonough, CE 
1350 W OfR K B.. Zug, CE 

W LnN H W .  M. ~ l l i s o n , ~ x e c ~ ~ / M  
W F L S J.  W .  Poole, 3 d  
K R N T C. F. ment in ,  CE 
K K A M T. Media, CE 
K RqL C u/u 
W S M B A. J .  Bourgeois,, CE 
K AsB Q J O 8 8  hndrade 

1360 K E Y z C. L. Scofield, CE 
K R Y 8 L. 8. Bruch, CE 
K G B C. N. Duncan, CE 

U70 W M H I 8. C. Bishnr, CE 
laso W A C B N. E. Gour, CE 

K T o M D. W .  Wollard, CE 
US0 W N U S S. SChett, CB 
1400 K I T I P. 8. Kuhn, CE 

K G V L J. D. JOM., bdl 
K I u N B. C. Peters.  9M 

1440 K P u B J. Skelton, CE 
K D N T H. V .  Sheprd,  0 ,  M 

1450 K S N Y R. Meador - .  
K AqY C J. $n8tenWoCd. CE 

1460 K R N Y  8. J .  Abbott, M 
K V R E W.  H. Colcbugh, P 
W M R R 3. Melvin. A 

K Y S N 0. A. Gunter, PD 
W 0qK 0 D .  Nmh, CE 

1470 K D H N H .  Daniel, M 
1480 K R E D P. HOff, VP, DM 
1490 w T B L J. K. Mcl[tmdr+e, VP. @d 
1510 K s o M D. J .  Malonw, CE 

W AcH T F. D. Hmler, CE 
1620 W c S V M. Jchnaon. GM 

1540 W R C  P R .  B. Thomas, CE 
1550 W R I Z W .  J .  W tae t l ry ,  Op M 

WmV AuB D .  Reakstrom. SM 
~ 6 0  K W C o D. 11. Younc, PD 

W A F  I H'. PowellJr . ,  0 ,  E 
w Y S R C.W. "Iledn Wright, ZM 

1570 w D ~ E  H T. K. Whittrn, OM 
w T O W  1. L. nilmy, CR 

1580 X TQU F (J. Yourw C]E 
L. CIWIII\E~, CE 

K B G 0 J .  G. tlruldlsy, PD 
K LqO U D.  Chimeno 
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