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Tort 1 ~ Inlroteetinn and Orientaticp

¢ houald ¥. Lchats 5 A1l rigass renerved,
3"-‘ r3 1larg Aa the Puler of Lhe pediesm wises heg cpjeyed the

bleasimes of she Joop andeeurs, b es dreencd of the unldirecticaal
loop = gre frea of thz eepril)uarnn pall that evherwize limits its
iderl c.orabilitdes. Theu it io wo surprise Lhat, when we {ntroduced
1,5 locp-Svace Croddail foag Le Korvhc-Anerican 0X'ers in 1971, &
stormw of coetenvesny sveph Lhe sootdnent, To darz tn clsim "iopven-
tran® oF tre "yridlrectlonsl loen® peacs auzichy for the moases,
giosy Jee sva dvaigner, wad Jegloersy Ifrom his peers; enl we have un-
dergone the ezxpsclerue of al) threel

Wow 14 1u tixe to end the eontroversy, firsb by shaking some
ctyorg facie:

! - Ly
ore who n1aips to Snvent one 43 e'ther a {rawl of bae wip-
nanad vsex~lling else.

) Tiue Loep~Deuce Cardlold Arcvay (herenfter referscd to as the
1S0A) 4w not a waldirecfional loop bul a.%cardloid arrny®.

%) Cardield erreayc, botter kaows to navigotors us "DF® antennas,
Lave becxz in use on shipe and airceraft for mepy decades!

© bo the 13CA is nolt the long-nwmited unidivectlonsl loop of

X 'evs' &renri, rother it 18 something dif{ferept - su entity in it-
self to te juiged hy Sts owvn merita. The )SCA may rescmble a modli-
fied lmop, which is lls }oudent component, but Jta perfovronce 1is
1ike no loep. wor 2l apy other antenpAa or array jn cexzTon use,
\Thercfore. the recrder who insiels upon classifying the ISCA as a
"lacp® upd cuzpoves ite overation to one is prejudired and will do
thin artizla. Lhe Acvice, 3nd bimsell a disservice,

1) fhe "nunidirectional leep” is a tecimical irporsibility; any-

Thiz actlcle d4s Lbe end result of tens of hown of theoretical
atuvdy snd riscarcl ivte eardioid arroys apd hurdreds of hours ol en-—
pirisel erperience thit huse surpansed the erperimentsl stage. In-
veluahle dola wase contributed by Richord Clatk of Fort Lauderdale,
whige lerpely iadepeudant and extensive cupirical rerults wlth s

“OA af Lis own oedgr sure a uscfol chock on our own. In addition,
wr1lows erts oan' crinicisms, many valid ~ sonce irrespoasibhle
weir sdirested i owe efforta; shieir effcet eon only have a bunef{-
cinl infivence o4 the gquollty and standords of this artlcle,

Urfortunatety, cxpediency requlres sacrafice: This article ae-
sumen tust 4he teader poccesacs basic knowledge und experlencc with
Bolh teopy and vectical, owvnidivectiorul antemnas, Tkis 18 mot just T —
a cpsca asver; Ju tas been our cxperience to note that individuals
,¥ho pee poorls ad~pt at basic enterna theory find 3t all bul impos-
nible to sxapp curdioid tbuory, regirdless of bow simply we expla
it. And vhey will be even less succecsful getting thelr newly-uurdlt
LSCA's to work, %tc nature cf the benst being what it is. If may
_drAw 'a )4ng, th¢ DX'er wio regularly uses a tunable loop but
“imal technical bsckground should survive this article,

As 15p%*d progres3 in the cardlojd field has created
gon, we precent & -bricf glosasory of common torss for the
benefit in comprebending the rest of the article:

Cardioid figure

and
PEAK

LSCA

reception péttern.

CARDIVID -~ the heaxrt-shaped geometric figure here illusctra\ed. 1%
ig the polar graph of the funciion "1 - cos@", and the\shave cf
the bssic receptlon pattern of the LSCA. Alco, short r "car-
dioid array", eupecially wher used as sn adjective,

CARDICID ARRAY ~ iIn thie article, a loop agd vertical antenna c¢
binad equal in signual strength and X)° out of phace to effec
the cardioid receptior pattern.
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COCINE - the "figure-of-8" reception pattern of loop anteunas (Rote
illustration); the polar graph of the cosine function.

Cosine - -or fig. 8

LT ANTENNA - the common name for the cardioid array as used in navi-
gation. It normally sppears as part of a multi-band receiver,
on top of which are mounted a rotatable ferrite loop over a
setting circle, a vertical whip antcnna, and & control for mat-
ching their signals for determining the Learing of a meusured
statlion without ambiguity. Receivérs so equipped are sold in

most good marine electronic storcs at a price of US$150 and
better. i

K-POT - on the L3CA, a control matching the signals of the loop and
the sense antenna.

JOOP - un antenna in the shape of a coil. To the layman it is the
ferrite rod of portable receivers. For moct Di'ers, a kite-
shaped rotatable device oriented vertically, consisting of a
"tank" circuit of some 8-10 turns of wirc cornnected to a vari-
able capacitor, and a parallel 1-2 turn winding connccted Lo the
recelver. IU features two opposing nulls perpendicular to the
planc of the windings; the nulls are useful for direction fin-
ding and eliwinating interference.

15CA - (pron. "LESS-ca"), the cardioid array designed fo: the DX'cr
as developed by Ronald F. Schatz. Ity correct nume sunould be
"mclonoid array", but popular usage retains "LOCA".

MEIONGID - mesning "apple-shaped”, describing the true, three-dimen-
sionul recepvion puttern ol the LSCA.

180° AMPIGUITY - that undcsicatle fenture of locp antennas that ron-
ders ther unsble to deterwine which of two opposing besringy
is the correct one.

PATTERY--2OWNTROLLED LOOP - PCL (pron. "pickle"), the primitive loop
-sense array as expounded by Gordon P, Nelson. It is basic-
ally identical to the prototype LSCA, but Nelson stresscs its
use in other thon the curdioid mode.

PR-SWITCH - (pattern reversal), on soume LSCA's and all MPA's, a.
switch that reverses the cardiold pattern electrically 1809,
without the need to turn the loop by kand. Useful for check-
ing MPA balence in the cosine mode.

SENGE ANTENNA - usuolly & vertical ghip anvenna used in conjunction
with a loop to resolve the 180 ambiguity.

MILYI-PATTFRN AHRAY - or MPA, a LSCA in which both the loop and the
vertical snteana may be used ceperately for selection between
cardicid, cosine, and omnidirectional modes.

For the reuder who is too impatient to wait for Part ITI ot
this scriez, we begin by offering the above design for a simple,
but practical, cardioid array. Any regular loop will zerve (NEC “AA"
loop, SM-1, etec.). Just add a 2-k rpotentiometer for R and, say, an
old IF can for L. And we will forgive the reader if he decides to
tuse his "long wire" in place of a vertical whip - at least this time.

-
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Basic Cardioid Array (Schematic diagram)

The above is experimental ouly; the components should be lett
loose on vhe work-bench. Save the buzz-saw and hammer for bebter
designs to come.
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Building the experimental arcrsy is easy; operating it is not.
To operate:

1) fTune in & station, preferetly a sirong one.

2) Rotate and tune the loop for maximur signal (as normally donc
with a plain loep).

%) Detune the loop slightly; on one side of the peak a null
should be found (This null is a characteristic malady of
poorly~designed loops but the sign of a healthy cardicid ar-
ray). -

4) Adjust the potentiometer for minimum signsl (Be careful; this
is a very sharp, delicate adjustment).

5) Cortinue to adjust zll contrnls (C, B, L) for minimum s
If unsuccessful, rotate the loep 1€CY and try from scra
(The lonp-tuncd nuii will then appear on the opposite s
of the peak).

€) Rotate the loop to chezk the pattern.

If the reader is still unsuczcessful, cther stations shoulid be
tried and the circuit ckecked for errors in construction, etc.

Cnce we have the cardioid pattern we can make some empirical
observations:

1) The cardioid kus a single, WIDE null, compared to the two
sharp nulls of the lvoop. Here a conpzrison between cardiold and
loop nulls is unavoidable, and we offar a table of relative null
widths for given values of signal atterustion from peak:

-dB: 0 -10 -20 -3C -10 -50 -60 - =70
oc: 180° %7° 11° 4° 1° .5° e es
G: 36°  137° 740 41° 23° 1:° 7° 4°

This null is of tresendous size indeed. While the loop null is
normwally effective ageinst only one station at & time, the cardiclid
rull car wipe cut tens of stations in a wide sector. Our classic
example 1s 1240 k%Hz from Miami: With the pattern simed S, 211 that
can be beard on the receiver ars AFRS in Guantinamo Bay, Radie Olim-
pica in Barrarnguilla, and KReloj Nacional in Cotén, Cuba. All North
Awverican graveysrdere wsle too veak to be debecled!

2) The ncture of the cordinid permits reception of station: iy-
ing opposite strone, interfering stations. %The supcrflucus uld of
the luop, of course, will either knock out bolh »#t once or reithur,
bui the curdiold will not. HNeedlers to sy, the vardicid uvrer Lo
a host of "opposite® stutions avenilabile to hia that he could never
bear bLufore with o loop. CKLW-80C frow Mismi and Limogos-71) from
Bostor sre priwve exawpleco.

%) And will wonders never ccore?  The LO2A will null oub & super
-local to revcal the ctation behini ir - ip the sime dicection! Our
clasyic example is 0 vHz in Miuwi: If we alwm the catdioid LX es
before, we null out supcr~local WINZ, periitting a etrong, dorjaant
signal from Radio Punto Fijo, 1lyirng in the opposite direztjon Whon
RFF ¢loses down at 2%00, tane dominaut ctetion ther bocomes WMAZ in
Macor, Gaorgiu, WIN7Z's tower, only # miles frem ouvr locatien, lies
right between ourselves ard Macon!

While this "transpiurent tower” effcct may geem to be incredibde,
rote that the LICA's reception pattern is really a three~dirensicnal,
apple-abiped melonoid, with a single null where the “stem” would be,
In 3 way, WMAZTs signal "skips over” WINZ's tower at un snole that
missis the melonoid null. This will be explained in ful) Jn Vert [1.

4) Other possibilities exist for the ISCA, For exumple, a
strong, local noise source will paralycze any loop; buv not Lo 3504,
which can tune out the noise in any position.

But every bhsssing has ism equity, and the LSCA
18 no exseption; There must be & resson why such a
wonderful devise has not been widely used in spite
of its relative simpliocity, and this ia why:

Cardiod arrays are extremely %ﬂ.u_l_u instru=-
ments. The slightesatt change in thelir environment
(peeple, switches, metalllc furniture, swaying /
palm trees, eto.) will upret the loop-sense balance
and destroy the null, Moving one between rooms may
render it useless without compensating modifiocations.
Just tuning ene can make a minister awear., Yss, the
proud owner of & LSCA must have the patience of Joh.

Fortunately, advanced LSCA and MPA designs tend
to overcome these sdverss effects with anple shisld-
ing and fine adjustments. While that still docesn't
make thex as sipple to operate as a loop, the im-
provement in performance is very notable. Cardioid
arrays owe their former odscurity to past experi-
menters who tore their hair ratherm than improve the
product.
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In conalusion, ¥e Bee that the ISCTA i1s not
reelly the lsgsndary *unidirecticnal losp*, but to
think of 1t as & lceop-liks devicse uwith a singls,
super-wide null and "x- -ray vision" would not be
grogsly adstr act. But it's quite &an uacocopsrative
bsaetl

Cardici¢ Treory and Propagation

In Part 1 of thi= series we found out that

2i¢ arrays
2

rath-
w;acid used in maxlne di-
Exzpirical research haze
satile, but terpermen-

-,
in theory, permit

nything on the dial str-
eiver to detect, They fea-
can block a continent of sta~
on "graveyeri" ckannels, and can
audi“le "through" 1nte“1ernrg lo~-
prCu. Cardioid
u;iﬂ?s that the imposcible
T was never expected to accom-

nermi e
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v
c»

For trhis reason we are hit-
thls time - before we build eny cer-

Part I that thke proud owner
i rlike most loor users, must
e t works, since it is much
z he simple "turn-&-tune" loop.
r of theory may have success
i will be a nDatuer of blind
<
&

heo"

ting
dioﬁ* errays.

ariicid eorey consists of two sepe-
T e locy &@nd & vertical whip. By e-
lez wultics tie patierns of both aerials
ere & cervain way to form the cardioid
pet
Le receriion vetterr of the vertical whip is
srnillizectio - Its pattern cn & po-
i 2yh is A stralgb‘ Lorizontal
. oco i irce its pick-up at
By rizont i the entenna is the
sz, fts oo < entetion is "K" ~ g
COnNITauv:
TN
/ N\
Y
()
;

The loop exkitits the fam‘lior "figure—a" pat-
terr on & polar grapi and = “"coscine wave" on & care
tesien craph, thus tge tern "cosine lcop". Natu-
raily, itc metbemaztical representavion is the co-
sine functior, "cese':

Tow w2 he"e t“e vettern formulas for the whip
) : cesé. K is conutﬁn cose va-
<¢ mirus ons \aCuuaLly +1 ...

+1).,
egurels ZETO, thnre is a null in

2026

Wrnerever

the lorp pattirz., CJos6 = O twice, thus two nulls;
+1 ané -1 zive the two peeks.

Trorlen: Woet vziue(e) of & will ccmbine with
ccs@ te preduse 3 pattern with only one null - the
car5.cid paltern' A 1itvle Ligh-school elgebra
will show twe values - 2) a2nd -1,

The czrdiold formula, then, is either 1 - cos@
¢x cove - 1. The patterns zlven by both formulas
are '="fica1, ex:ept that *he pcint in opposits
d:vections (eest or west). For our purposes in
this article we will concentrate on 1 -~ cosO,

If tz2 carcdiold pattern can be represented ty
cued, th any off~ erdicid shepe has the for-
K - cosly T /:”y*“ Tae value of K from zero

various "gut-cardiold" patterrs can be
let us prepare a table for diffe-

. COoBw

1~
mula
to infinavy
crezted Fjrst,

reat va s of

-2089 K=C Y=1

000° -1 -1 o 0.3
020° -0.86€ -0.86€ -0 0.1%4 Q.€%%
080° 3.5 -0.5 o 0.5. 1
o90° 0 0 0.5 1 1.5
120° 0.5 0.5 i 1.5 z
150° 0.866 0.866 1,368 1,866 2.3€6
180° 1 1 1.5 2 2.5
210° 0.866 0.866 1.366 1.866 2.%66
240° 0.5 0.5 1 1.5 z
270° G o} 0.5 1 1.
200° ~J.5 -0.5 o} 0.5 1
2200 -0.86€  -0.866 -0,3868 0,134 0.624
360° -1 -1 -0.5 0 0.5

Now, by plotting the values of X - cosd above
on a polar graph, we derive the following paticrns:

TN

TN //
/

\
N

wWhen K = O, the vertical “ ip i¢ out if the
circuit and tvhe loop acts alon The cluesic fiz-
ure~f pattern with its oprosin g nu is is the resuls.
When ¥ = 0.5, the rnulls appesr : and 200°
with a 120° ceparztion between ther.
a 9.54 &3 difference between the twe peaks.

Theve ic

When ¥ = 1, the two nulls cormbine at
and we bave the classic cardicid patte

~_

Wnen K = 1,5 the null disapp YEETS znd a
dB difference remsins betweer the peax end ?

the null used to hbe. Iurt:e“ 1"cr=ases in
h“Qinnn patterns ap

duce patrerns u.lproa g the omnidirect
-ﬁr"lo of the vertical whip:
//’_\\\

/
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Iet ancther conditiorn must be met to form all
these patterns: e rhase differ-
erce exisuirb the vertjcal sig-
rals (2 = &CY). Fuilure to achieve this 92% qiffe~
rence wiil rerult in a vartiety of uselcss peanut

-

~shzped pattern //,~—-\\//——-\\
\

v

\\\ N

It is extremely cifficult to explsin thie 90°

\\.J

phese &iffererce ir simple teras, so we cek tke ree-
der to accept our fhnnnnm without proof fror us.

To summarise, the basis cardioid pattern is ef-
fected wlen tke girnels of tke lecp and verticsl
whip gre 6ual at the poings of maximum pick-ur (K =
cos O7/3% r X 5 cCs 180 and their relative sig-
nal pncses are 2C” zpart (o = 93).

So far, the theory teing preeentad conciders

2ardiold arrays only on the aorizontal plane, but
“he LSCA has & verticzl pattarn as well., This ver-
ticzl patterr is of gxzreae importance:

The verticel pattern of the vertical whip is
not omnidirectional; there is a sharp rull directly
overhead, Thve, signals coning in et low angles are
best received:

- -aow -——
. ~.. el ~._

..+ while the verticzl rattern of the loop an-
ter..:m, under averag? E"O"'XC conditions T3y be de~
scribed as

“seri-cunidirectionsl’:

the loco is

ontal recep-

z
ical pattern

hat the ver-

id) pat-

itions es

ror] counterpart be egual
ma.isuz svreng:h acd R :

T T -

Falling betweer the borizontal and vertical pla-
nesg are an Iirfinite rusber of diagonal planes. To-
gether they form a e0lid, three-é:i gersional recep-
tion pa“tern whica the author terms & "'melonsid”
(Greek: "apple-staped”"), Of course, it is diffiecult
to illustrate such a pattern on flat paper, but the
following tiree figures give a general 1dea of its
solid skape:

7N

([

N\ L TN

\\_/ L/ L L -\
top side front
view view view

Even though our device is called & "cardioid
erray", it is more precisely a "melonoid array".
though we will keep the traditional terminology by
necessity, tke resder will be wise to think "melo-
noid” end “a“ple-sLapnd" and plcture the pattern in
Lis mingd i MPA! etc., have hisg at-
tention.

. . Now that we ars familiar with the melonoid pat-
ter:, we can study its reaction snd orientation to
incexzing signals.

-keard.

that
This
null
the 1T
what of an illusion; it affecuz
it is far more pronounced on the

E.g., the standard locy will null out a simmsa
witk the strength of 1C 42 over 3-2 when the
oniy a srall fracticn ¢f =z édogren
however, will be szufficient
nzth of S5-5. On the ISCA,
that will elimxnsve a 10u5/:-9

wida L1v -~
wide 41 for

a_=
tkte -9 si

In the case of =
numver of stations
‘eyen is upon rthe
ricus

nultitude
that c=n te
coir zngular ze
sigral strengths.

In th cypotu;t:cal ce
ned in en arc at °-
. 4
L 4
\
A
\
\
\
\
\
eeee 1€ 811 the

coming in with ‘CdB/S
out no more thkan two a
If a1l
with £-5 s
them!

[ Y ocff.c-

ja T

1 tke statinns were 2%
ignals, the LECA could

In both cases the figure~f losp cculd rnull out
no more than one station at a time! o wonder tle
LSCA is such a boor on crowded Fraveyard caal

How let us exsmine meloacid hekaviour
more general cascs

naer

/

Yome

Illu"trated ebove st
:igned in Part I.
cal only four r:iler
ter-stotion propagation, of cou
und wave, WNMAZ and YVII are rex
sky wave only.

Almost ﬂve“ybody thinks of the ionce

-re 2z
some gigarntic mirrecr. It should he v1eqsi L3 zgre
like a trens parent, turtulent, upside~-éown ocezn,

If you cculd see the icrcephere and the signais re
fracting through it, it would resemtle thre reflection
of the sun or the moorn on the ocear, tre “eflecced
image would not be clear but would lock liks & srer-
kling patk., A signal leaves the ionosphere froz
several gu;uh* &t once - and frcm =ac“ reint oniy
b“iefly. Fortunately, the ioncspheric turbulenze is

in relatively "slow mecticn".

The arrows seern in
the Miani-Qu0 illus:r::*un
are really the statiztical
- meens of wsny seperate sig-
_ nal paths, These peans
- shift relatively
tut ccnetantly

cnstantly.

In the same illustratior, the meloroid nu
aimed directly at WINZ's powerful ground-«nv
WINZ cannot be hesrd, but YVNH gets through - a
pecteds After YVNN cloce= dowr, leQV'ng notiin
powerful to the SE,

WMAZ beccmes the only stot;S“

WMAZ's s1gna1 entaers above the melonoid =ull,
so 1t is received w

th still no WINZ! That explaine
the so-czlled "tranesparent tower effect”.
When dealirﬁ with sky-wave signals, we must re-
. sort to 3 "sub-melonoid" pattern, as ated be-
low:

,//”/‘\\\\\

44 \\;\‘/A\\A vz

Ore of the drzwbacks of the LSCA is that the
controls cust b2 edjuztsd often in order to kesgp
null ana tbe 1ncom1ng sicna’ in 1*ne.

1]
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. Thev completss basic theory end Fropagetion,
tut there is one wore cligkt conzrovarey to put to
zes5%;

a few years ege, TE Ware giv-
en reneved popular att ked ar+isie
2ppesred in tkre 'lagion ¥ liews" zne
titled "Pattern-Contre t author
Gorden P, Nelson tocic istic view
of cardieid arrayc snd tre wrofect
of tkeir bdeing zbie to stations of
any angular scpzretion ing th2 ap-
propriste sut-cariioid otk into

this a bit further

1a ofder to e truer to t
nulls oenticnsi bty lelzoen ”h‘“
gAe eut-m2lenoid null., We

"arc-null":
According heory the arc-null
ver eny two ciz 1 ‘e
mecharicel orients tre rrray.
situations, even three cr Lere signals may te accon-
odated tously. However, we must heed the laws of

statisticel probablli*y:

Let "Pd" be tke degree of difficrisy encounte-
red in nulling cut a giver: sicral with the 1SCA. &
sﬂcond 2igra1 will cecmpound this difficulty., P x
Pd . #e regret Yo z:zy thot we ¥ provern <his
fact emyirica 1y, ard we hsve ¥et te wgste our time
trying to overcouzs tkree zignals st Fi-!
i then, is

Onr expiricel concluzion, s “Lat, short
of tke "wide rull" fezture of c2rdicid arrays, it iz
impracticel tc use thexn lor simultaneously nulling
out two or more statione.

ave

/ [T T,

This conciudes Part II of this series. Fart
III, to appeer in a few ncntks, will zever the cir-
cuitry of cardioid erreys ani tJei: ~onstrucstion,

and will suprly sufficient inforzstisn for the rez-
der to design zis cwn LS or ¥4,

I note that more repcrters are using cardioid
arrays, useful for stationz in a "straight line",
To appesase a lot of quecstions, I'll repest the sckte-
matic below:

P l Loot I
a L j
Lw
woka K)(
! 4 ~r ep
g
i

To operate: Aim tke plerne of the locp 2t the
wanted or unwanted station, ther deture the tuning

- - A e A ot o
cgpacitor and adjust the pots neiometer for

rest signal or the bess null, More I
will follow shortly in DX MONITOR,

the clea~
ISCA articles

Cardioid Circuitry and Construction

'tj
o
(=]
=
+
)

Before we begin, ke reader is reminded to re-
know‘»dte of the inzcrma ion contained in the
S5 two parts of tiis series cn the LSCA; feilure

o s0 w111 reke Par* 1I1 difficult to follow.
prints of Parts I and II ave aveilable from clubd
gijuarters for a nominsl fee,

S¢ fer, w2 have learned trat the L3SCA is the
conmen “sensed loop" IF enternna long in use by navi-
gators. It consists of the ordlnary locp we are fa-
pilier with plus a ver ical-whip ' scn<ing" autenna.
By EaLthLuivl the two antenna signals equax in str-
ength nd 90% out cf phase, an "aopln- neped" recep-
tion patterz is provided, with a single wide point
-null er ere-null and E“nlﬂ rart nn1 ﬁivnhfivi+y'
Suck e rnne“tlﬂﬁ pattern, called a "melornoid”, can
perferm the following uséful feats for the Diier:

in

pesring of an unknewr

~

2 Qog (L) a“ ?he whip
( = matched for
& A s e R oA

& whence the product
i

ze shifted in
meter, For
the phase

2O ting

3O 14D S0 m B P

g

PO uctul

erouzh ztoul
"‘tia: ci 2
completes

carédioid ex-
otenticxeter
sthexstic

2) Simple, stable, relizble, and efficient opera-
tion,

3) Freedom from body capacitance.

4) Minimum phase-shift attenuation.

5) Meximum combined signal.

6) Equal performance throughout its freguency
range.

Covering each of these points further:

1) In eddition to the measures below, a good LECA,
like eny good loop, employs preamplification to
boost its signal output.

2) Mechanical stebility is
locp; electrical stability is
while mechanical stability is not sarious a fac-~

tor. VWiring must be shielded wherever possi*le,
the use cf vernier diasle, large knobs, and “fine-tu-

important in & good
essential in a L3CA,

not as sarisus z faz




contro s 1s enyca“aged potentiomevers must
oise frec. § Simrlicity and efficiency means
performance witn the fewest controls.

time should be a matter of s few ceconds,
thar, tkree times that reguired to face znd

(od
&r. ordinary loop. & "Relisble” verformarce is
ctability, eliminating the need for time-ccn-

£ trial-error cperation.

Througk proper shielding and by locatine the
whip antenna sway fron tke cperestor and his controls,
bo”y cepacitance, a major cauce of in Stabilityi ia
minizmiced.

o
o}

4% 4 low-§ ¢ nise pkese-shift at-
teruziicn. A cuge wire and a multi
-turn seccndar 1 for nse ir a car-
dicid array.

5) The test signel-matching circuit Is illustra-

X ted, The matcring circuit

y}& in tke Yzsic diegram is

L= 2, o W useless when the whip sig-
R B nal predominates, as oftexz
2appens on the high end of

Vead the band. A one-po%t "bal-

anced" circuit (illustra-

ted) offers too nuck sig-
Lev=* nal aTttezuation or is limi-

& ted in range.

£) The 1eop mast e abtle to tune well beyond the
lizits of the troadcest band in ordsr to cover the
proper phau ~chifting "territory”. Sufficient po-
tentioweter range will cempensate for the whip's
tendency to irsrcasze signal pickup towerds the high
end of the band.

‘ow we can inccrporste our ideas ebove into a
iegran of & gocoi LSCA:

Components:

Vertical whip, es long as possible, mounted
cutioard on loor i"?:e. as illussrated: f

-y

O W

C. p2eitor, =zics,

L loop, 10:3 ratioc, 110 wui.

PA enced FLT preamplifier.

hid k of signel-zatching potentiometers,
S0 k¥ each,

S1 High-pend/low-bend select switch.

On-off power switch,

tted-line boxes 1nd1cate grounded metal chas-
sis to shleld compeonente from tody capacitance.

Coxzponent values are typical; ot? - values may
serve well.

To summarise gooa LSCA construction practices:
1) Avoid using a high-Q loop.

2} Mount ine whip ocutboard of the loop frame so as
to rotzse with it (absolutely necessery to

/

LOZLE - except the loop coils andé
ir. urcufi the skhielding,

4) Use "fine-tuning" devices to advantage,

N
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TEE ULTIMATE ANTEXNA

«... is the Multi-Pattern Array, or MFPA., This is a
carﬂioid arrey, regular loop, and verticzl ;n;enno
led into one; and one can cLoo 2 any tiree pat-
te-us at tke flick of a switch: Orly the Eever
age-wave antenna does :o‘e azazing things, and who
has pocno ;or one of -t
LG

D LED, & batterj—saving warning "OI'" lenp,

53 "Pattern-reversing" (FR) cwitck, hzz no ef-
fect in the o*'idirect-onql or f‘b
bur flips the csrdioid peek snd nuj
DPDT,

S, "Mcde-select" switch, a rotery switch on Tu
FPA-1, a level suvitch on the }Fi-2, selects
eltuir an omnidirectional. cardioié, or Tig-
ure-8 i

reception pattern,

The HPA—l was built by the suther in 19'72‘e::=~e~-
7 Sor the NRC znrnual canveﬂc*on ir. Joral uab;e
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'g ir eylst-nﬂe in ite time - the whl' .as too
ort in lern M ding was poor ani u :srounded,
to be left on oftes use -

W&as haré to rezloce. fuch & worn-cut catsory led
To & disassterous Jemonstration during th: sutrhor's
lecture on cardicid arreys et the Corzl Gables con-
vention,

The MPA~2 is the product the lesseons
ned from the MPA-1. Comple-e plans for »uilad
ard operzting the !IFi-2, the "ultimste antennc
will be the subject of Part IV in this cezies.

Tke author regrets that he is unable =c answer
individual queries by mail.

rroduct of the les

® ¥ Fonald F. 3chatz, 1973






