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USING 2 LOOP ANTENNAS TO GENERATE ASYMMETRICAL RECEIVING
PATTERNS

Mixe LEvinTOW,NRC

DXERS WHO ARE FAMILIAR WITH THE WOTCESTER SM=1 ANTENNA MAY
HAVE EXPENIENCED HIGHLY SKEWED OR SHALLOW NULLS, AND NJLLINS
PATTERNS WHICH VARY DEPENCING ON THI €XACT LOCATION IN THE WOUSE
THE ANTENNA AND RECEIVER ARE SEY UP. THI SM-1'S RELATIVELY SwaLL
MAGNETIC FIELD, (N COMPARISON WiTH, fAY, A 4 FOOT 80X LOOP, MAKE
THZ ANTENMA MISH_Y SUSCEPTIBLE TO SKEWING PROM THZ PLACEMINT OF
LARGE MITALLIC CBJECTS, ELECTRICAL WIRING, ETCe, (N THE VIZINITY
OF THE LOOP, SUCH SHEWINS EFFECTS MAY BE AT TIMES OEBINED 8Y THE
DA*EM, im PARTISU.AW, & BKEWED LOOP RECEIVING PATTERN WiTr A LOBE
DIRECTLY UPPOSITE A NULL Will PERMIT HECEPTION (MPOSBISLE WITH
A "woawaL™ Loor, In Figume 1, STATION X, A LOCAL, 18 NULLED OUT
BY A NORMAL LOO® ®iTH & SiNCE STATION
X AND Y ARE COLLINIA® WITH RESPECT TO THI DX'Em'S LOCATION, RECEP-
TION OF STATION Y WIULD BE DIFFICULT OR IMPOSSIBLEw=PART ICULARLY
DIFFICU_T (1F STATION Y (8 WITKIN 2ROUNDWAVE RECEIVING DIATA
onNLY, IN FIGURE 2, STATION X 18 NULLED OUT WITH A LOOP WAVING
THE SKEWED PATTEAN SHONN, THE PATTEAN NULLS TOWARD STATION X SUT
HAS A LOBE TOWARD STATION Y, PERMITTING Y'S RECEPTION,
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SOME BIMPLE METHOD OF CREATING THISE ASYMMETRICAL
THE SM=1 WITHIYT COMPLEX ADDITIONAL EQUIPMENT? FoR-
TuMaTELY, THE DR'€ERm wnO MAS A BECOND ANTENHA==HIS OLD AIR~CORE
LOOPw=HAS ALL THE EQUIPMENT NECESSARY, THE TECHMNIQUE 1S TO PLACE

THE 80X LOOP NEAR THE SMei==mou3WwLY 1 TO 3 FEET AWAY, DEPENDINSG

ON THE SIZE OF THE BOX LOOP=—AND INFLUENCE THE SM=1'S FIELD BY
TUNING THI 80X LOOP, BEST RESULTS HAVE BEEN OBTAINED BY PLACING

THE LOOPS SO TMAT THEIR AXES FORM AN ANGLE IN THE 60-90 DEGREE
manGeE. (Fiouae 3). TWE 80X LOOP 18 NQT CONNEZCTED TO THE RECEIVER
{THE SM=1 18 CONNECTED, OF COURSE). ALSO, BEST RESULTS WAVE BEEN
OBTAINED WITH THE 80X 'I.OOF'. PREAMP TURNED OFF, \
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NurLing TECHNIOUE: TUNE IN A STATIOM WITH THE SM=1 ON.LY, WHICH
YOU WANT TO ELIMINATE., THEN PLACE TWE 80X LOOP IN A DESIRED PO-
SITION AND TRY PEAKING THE STATION'S SIGNAL 8Y TUNING THE 80X
LOOP'S TUNING CAPACITOR, THERE SHOULD OE A SHARP PEAKING POINT
A8 MEABURED BY THE RECEIVER S—mETER,

THEN TRY RQTATING THE BOX LOOP, |F THIS DOES NOT WOAK, TRY
ROPATING THE SM=1 TO VARIOUS POSITIONS TO FIND THE DEST NULLING
COMBINATION OF THE TWO LOOPS., !T MAY BE MECEBSARY FOR SOME SM=1
SETTINGS TO REPEAK THE SIGNAL DY RETUNING THE 80X LOOP IN ORDER
TO FIND A MULL WITH MINIMUM LOBS OF SENBITIVITY. A NEW B3ET OF
PATTERNS CAN BE PRODUCED BY MOVING THE SASE OF THE BOX LOOP #ITH
REBPECT TO THE SMe1l,

DEPENDING ON THE RELATIVE POSITIONS OF THE YWO LOOPS AND THE
TUninG, viE SWM=1'S PATTERN CAN BE VARIGO FROW A WEARLY
SYMMETRICAL PIGURE=8 TO COMPLEX ABYMMETRICAL PAYTERNS ®IiTH MULT!w
PLE LOBES AND NULLS. THE GREAT ADVANTAGE OF THE VARYING NULL PO=

SITIONS ON A CROWOED PREQUENCY SHOULD SE APPARENT.

s THE 2 LOOPS, TLECTRONICALLY SPEAKING, ACT LIKE TWO TRANS-
FOAMERS AND THJS COUPLING (8 PREBENT BETWEEN THE TWO LOOPS.
PuASING DIFFERENCES SETWEEN THE PICXUP PATTERNS OF THE LOOPS ARE
RESPONSIBLE FOR THE PATTEANS GINERATED BY THE SYSTEM, COUPLING
SETWEEN THE TWO LOOPS TENDS YO DECREASE AS THE DISTANCE SEYWEEEN
THE TWO LODPS (NCREASES, 80 PAST A CERTAIN POINT THE 80X LOOP WiLL
HAVE WO NOTICEADLE EFFECT ON THE SW=1,
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Expemiventay RESUMTIS: | MAVE TESTED THIS TECANIQUL USING AOTH A
2 FOOT AND 3 FOOT BOX LOOP, AND IN 3 DIFFERENT LOCATIUN.Y DUNNTYNN
PuiLADELPHIA, PA {URBAN], ROCKVILLE, WO {susu~han}, ani
MO (RURAL), AND WAVE OO9TAINED EXCELLENT RESILTS IN ALL TH~IL LU=
CATIONS, BEST REBULTS MAVE BEEN OSTAINED FOR DAYTIME 07 'ING, WwNEN
THE B3 INTENSITY % A SIVEN OimECTION
AMONG THE MOME (NTERESTING RESULTS INSLUDE 1} CLEAR DAYTIML RE=
CEPTION OF WNAV=1430 N PHILADELPIA, IMPOSSISLE WITH A SINSLL LOOP
S1MCE ORDINMARILY WNIR 13 COMPLETELY DOMINANT AND ROUGHLY N LINZ
WITH ANNAPOLIS WITH RESPECT YO PHMILADEL®MIA; 2) CLEAR DAYTIMC RT=-
CEPTION OF 250 waTY WJIC~1510 rroM ROCKVILLE, MO #yTu 50,000 warty
WTDP-1500 PEST FIVE MILES OOWN THE ROAD; 3) RECEPTION DAYTIMC OF
E1THER WASA=1330 om WESR-1330 ju INE SLEAR FROM COvE POINT, wiTH

JHE BAME LOOP SEARINSS FOR EACH LODP==THE ONLY OIFFERENCE
SEING A SMALL CHANGE IV THE TUNING CAPACITOR BETTING ON THE 83X
Loor,

LEKE AN ALTAZIVITH LOOP, THE TWO LOOP SYSTEM |8 CAPABLE OF
MULLING OUT VERY POWERFUL LOCALS., COCHANNEL STATIONS MEARD #1TH A
STRONG LOCAL WULLED OUT WITH THE TWO LOOPS MAY S€ DIFFERENT FROM
THOSE MEARD WITH AN ALTAZIMUTH LOOP, BECAUSE OF DIFFERENCES BETWEEN
THE LOOP PATTEANS OF THI TWO RECEIVING SYBTEMS, [T NAS NOT SEEN
FOUND NECESSARY TO TILT THE 80X LOOQP IN THI TWO-LOOP BYSTEM IN
ORDER TO OBTAIN DEEP NULLS.
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AND TCLEANER™ THAN THOSE WECEIVED ThE Sv=1 ALURI,
DUE TO THE ELIMINATION IN WANY CASES OF SIDEBAND SPLASH, SPJURIOUS
SIGNALS, COCHANNEL INTERFERENC WROUGH TUNINS THE 80X LOOCP.
THE BO0R LOOGP ALSS SIRVES AS A conTRoL Fom THE SMa1's
cimcuIT,

LiMITATIONS OF IwO-L008 IRCHNIQUE: USE

OF THI TWO=L02P SYSTEM AT
MICHT RESULTS M RATHER UNSTABLE NULLING CONFIGUNATIONS, Tne

WORST SITUATION TUANS OUT TO BE WHERE SEVERAL STRONG SKYWAVE
STATIONS FROM DIFFERENT DIRECTIONS ARE SIMULTANEOUSLY RECEIVED

ON ONE FREQUENCY, HOWEVER, GITUATIONS WHERE WEAX GROUNOWAVE anp/oe
SKYWAVE SIGNALS ARE COLLINEAR WITH THE DESIRED STATION, THE TECH«
NIQUE HAS BEEN PROVED EFFECTIVE. (EXAMPLE--WADX~1260 wiTh a4 CLEAR
LISTENABLE SIGNAL FROM PHILADELPHIA DURING THE EVENING==QRV FROM
waUD (srounowave) AND WEZE ([SKYWAVE) FROM THE WNORTMEAST ELIMINATED,
LEAVING WWDC (BOUTHWEST) MOSTLY IN THE CLEAR WITH OCCASIONAL MINOR
WNOR {womrTueesT) QRM. )

[T 18 NOT CLEAR MOW WELL THE TWO=LOOP TECHNIQUE WILL WORK WiTn
RECEIVERS WITH RELATIVELY POOR REJECTION OF SPURIOUS 8IGNALS. RE-
CEIVER USED WAS A DRAKE SPR=4, WHICH MAS A RELATIVELY 6000 SPURiIOUS
SIGNAL REJECTION. OCCABIONALLY TUNING THE BOX LOOP &
MPEAK INGY PO INT INTRODUCED BPURIOUS BIGNALS, WHICH #OULD
APPEAR WHEN THE LOOP WAS PROPERLY RETUNED.
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ALSG, THERE SEEMS T0 SE SOME LOSS OF 3TN v 1n meces
OFF TME "™SACK™ BIDE OF A NULLED LOCAL OR SEMILOCAL. THIS WMEANS THAT
A WEAKX STATION MOUGHLY COLLINEAR WITK THE LOCAL MIGHT BE AuUdIBLE
1F THE LOCAL WERE OFF THE AI® BUT UNDETECTABLE u THE TWwo-LOOP

SYSTEM UNDER
NS:

THE TWO=LOO® SYSTEM OF THE SM=1 AND BOX LOOP MAS THME ABILITY

YO RECEIVE WMANY STATIONS INAUDISBLE WITH A SINGLE LOOP, AND TO

IMPROVE THE QUALITY OF RECEPTION OF OTHERS BY ELIMINATING

SPLATTER, COCHANNEL QRM, SPURIOUS BSIGNALS, ETC. MOST STABLE NE-

CEPTION CAN SE OBTAINED FOR DAYTIME GROUNDWAVE BIGNALS.

RECEPTION USING THE TWO=LOOP BYSTEM (8 BIMILAR IN SOME RE~
SPECTS TO THAT OSTAINED FmoM A UCL {CARDIO1D AARAY) OF THE TYPE
DESCRINED 8Y RON SCHATZ AMD OTWERS N DX News an0 DX MomiTOR. THE
YTWO=L0OP SYSTEM OOES NOT GENERATE CARDIOID PATTEARNS, BUT BOTH
SYSTEMS MAVE THE ASILITY TO RECESVE IN DIRECTIONS OPROSITE YO THE
wuiL(®#). THE GREAT ADVANTAGE OF THE TWO-LOOP SYBTEM OVER ThE UCL
18 TNE ABSENCE OF A SEPARATE TUNING UNIT TO MATCH THE OUTPUTS OF
THE TWO ANTENNAS,

THIS PROVIDES FOR MUCH BIWPLER
eY3TEM OVER THE UCL.

ANY DX'EMS WHO HAVE EXPERIMENTED WITH SIMILAR SYSTEMS 0%
EHO KNCW MORE ASQCUT THE THEQORY OF TWO—LO00® BYSTEMSmmAMY COMMINTS
WOULD 8€ GMEATLY APPRECIATED. ADVICE ON TMEORETICAL ASPECTS OF
THIS ANTICLE WAS PROVIOED 8Y MR, JOE Gwimn OF THE FCC.

ORDINARY CIRCUMSTANCES,
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THE 80X LOOP'S PREAMP ON LOADS DOWN THE SM=1's LooP
THIS RESULYTS 1M SUCH UNWANTED EFFECTS A3 WHISTLES,
SPURICUS SIGNALS, ETC., NOT PRESENT WITH THE PREAMP TURNED OFF,
o+ THERE AREZ SITUATIONS WHERE NO PEAKING POINT I8 PRESENT, SuCH
AS THE LOOPS SEING TOO FAR APART OR FOR SOME RELATIVE POSITIONS
OF THE LOOP AXES, PARTICULARLY WHEN TNE LOOP AXES ARE APPROXI-
MATELY PARALLEL RATHER THAN IN THE 60-90 DEGREE mANGE,




