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INTRODUCTION.,

This Presenttation /s intended to be a Visual Demonsira—
tion qf some JBasic ?V‘ffew'fzbs ?]z‘ Loop Aptzas.
A Lo Avtenna hras art gnelosed avea. It has a closed-

Civentt path with two adiecent ends for connecting.

T will nat cover the varrons Tvaveling Wacve Anternas,

F'lags, Peninants, Fevirte Rods, and Aperiodic Arrays thatave
oftesn used 7o im?o-ra-uc ﬂczjaffow rh the not's Sfoco‘frum below

13- MHZ. Some of these dbpend upon conductive ground for tuerr
o/oeraz‘{aw. These Arnttenrias deserye an entive text-book.

The. Dewonstvationt uses a ﬁw WwWarts af transmitted porwvey at
A432-MHz  wwhich Is recetved on varsons mybg Antenvias. Swmall

Lamps serve as. Detectovs. 1o indrcate relative stgnal-streng tiv.

Whey 232-MHZ S This Uthra- Higtr rwguan?)' (UHE) has a Ware-
L*’MJ‘H‘ gf D.694 meters, or 694 cané:ww ters, which v's 2bout 27.4 rnches.
Manyg Antennas for this Wave-Length can be casi! Fransported,
and et wup wititin & voom. Tr‘y cfw'ng ﬂmfﬂr Wave- engt‘hs Qf
Several fevs of mefers! Miniatuve Antennas can be cheaply made
fmm Aouse -awwiVe and sticks gf'WoaJ. Georng To a much f’ll'ghcr
Fregquency (shorter Wave-Length) results in eritical telerances and
measurement vncertacutses.




SOME ADVICE.

A k‘{}' > uﬂdgrsz‘&m{:hg Anfennas r's to think rn terms 9f Wave -Lenglh.
T)y o {maginc one of gy $32-MRZ mode ls as a 6t;gg'er verster ﬁr
your wvorite ¥1a- de”/mzuwcy/ let s say 28.4 MHz. My Wage-
Leng (L) s 30’3/}'04(-{3) - 388/ 237 - B.c94 melers. Your Wave-
Length (1) /s 334/ f (MHE) < 38 /,8.4=10. 56 melers. Your dream
Anfeyny witl be bigger (1n all Dimensions) by a Factor of 16.55/5 ¢4,
or 15.2. I can hotd wiy Uittle Anterna Jft. off the gronrd, and
Yo awill have to raise yours 76-ft.hyph ro get the Jame reswlls.
Can yout fmagine burlding an Antenna ﬁr our vew Low-Fireguency
°JC 136'Kﬂé(¢.436}4?\a)} wherve =223 ¢ meters ? That's overa Mt’[&{

At the other extrewte, sowe of our Microwave Bands have Wave-Lengths
in the mitlsmeter range. You would need a wiiovescope and a 1ot of
a’zxz‘ew'fy fo scale pne of my Antennas f}r hss.

LARGE vs. SMALL LOOPS.

J awitl define a LARGE LOOP as one having a Ferivmeter greater than
N, amd 2 SMALL LooP as on< /oaw'ng a Ferimeter less than 44 .
‘The two Categories behave very d :ffarmtly 25 gyou will see.

A LARGE LooP for 1296- MHZ yhay 2ppear fo be vedriculonsly Ty,

while v/ ] SMALL Loop fOr 13¢- kHZ may bpe 120 ér'gf far mang of
ws to instatl on an average howse lot",




BALF —WAVE LOOPSS.
Consider the Voltage and Cuvvent along a
Ressnant % - Wave-Lenglte Dipole.
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HALY~WAVE 1LLOOPFPS. O MaAx. voLTAGE.
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FULL —WAVE LOOPS.

Constder the %Zﬁﬁg'e/ and Cusven? along 2
Resonant 1-Wave-Lesrgth Were.
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FULL—WAVE LOOPSS. Omax. VoLTAGE.
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FULL—~WAVE LOOPS

'Th-&So Leenuts aye Reac/ltgd when the J’/za/be,
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< —gATION® FULL ~-WAVE L OOPS.
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Tovs. 7/ is ,{%pu(ﬁvf'or

Adjust s N 942, 2384, 1296, and
DoUBLE~ /
Angles for ez SAD. 349g MHZ.
Best s.W.R.
\“/ The shaved Middfe -
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o i FULL~WAVE J,OOPFS.
_CoMﬁINATlO_N o o
SOEETTOT Tye “Bie WHEEL”

O may. YoLTrGE- o
—>curRREnT DIREcTION. (WAFVY & W41JD ) .

% ODomni - Divectyon al.

& Naximum Gain in Plane gfl..oa/os.

* Bvoad Band- Wid+h.

x Reg«u’ms Ivtduetive Stub and
Shovtening o f Leops for 300 Ma¥ch.

Y Thyee 1-X lvoof.’ m Favatle?.

432 -MHz MoDEL:
K Fach Leop 26" Total Length #12
Rewey Insulated Solrd-Coppoer Wire,
with %" Insulatron Revmoved ﬁﬂom

MEASURED VALUES: Each End.
132-MZ Sw.R.Z4.¢2 A Sotdered Wives 120" Apart fo 2 Printed-
(Re 504 ;%= SR) Civeuit Board Triangles (5¢“Tnick,2%"
2.¢ 5-WR-B 423 W42 melZ. . pev-side). BnC Jack on 1 Triangle .
(B.w.z 19 MHZ). X' 3 SHubs each 34 12
1y swrR.@427 4438 MUz, Bare Coppevwive, 5pldeved  %"¢-¢ |

(Bawv. = 41 MHZ, 128° A part +o Tirtang/as. : "




A TWO—WAVE LOOR

Can Yow Bredict the Behavior of this Antenna ?
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choo/,ﬁ/ﬁﬂ;ﬁ LARGE 1L.OOP ARRAY.
= Thug STERBA CURTAIN.

- ZxGo0 S

‘7;113‘ is an 5-57emenf E)famﬁfc (The {ewo 24 A
Ends ave Comsideved to be 1 Elemend).

Iore Efements may be alded to Expand the
Array both Hovizontally and Verfr'c&/(/y.
Hoyizantal Thlarization (3 shown Here.
Maximum Radialionr s Ferpendroular To
the Plane. of the .A’r'raav.
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S <71y LARGE LOOP
THE "TERMINATED RHOMBIC.

“TERMINATION
RESISTOR
X e00 -

Lonr Lonal Sides are Eack >1r (72) Preferred).
Select” Angles 8 and & 5 that” Major Lobes from
Each Leg Re-Inforee Lack Other

Elrminating the Nown- Induclive Topwination Res, s tav
makes the Rnombrc Br- Divectional Also, ¢ witl no
Lﬂhs'ar be a 1400/9_/

18.




SMALL LOOPSLS.

72765: have been Arauﬁdfoy over a aenf"u»};y, but are gspcc,‘él {1

opular now because of thedesire Sfor physicatly smatl porizble
Anfennzs ﬂV' fVezmcwC!BS betow 3@-MHE, where Wave- Lengths
Are pyveater than 18 meters, 4 Swall Loop has a Ferimeter

‘Zf tess than 7‘/2 %f‘z"h& Feremeter ;s vnuch less than thrs, ekhafos
@-1X o 50 (Some TexTs §ay O BBA), then the Cuyrirent cn the Conduc tor
will be nearly constant Am/blr'fu«fc and Phase, The Loop Inductance
W wS T 55 /'080142'{'0:; (‘L‘unea’) 2 th & Sevies C’a/,a_ ctov: At the Resomnani
f;”cgaen& Lres , XL Xe. Sivtee X = 21r€L and X.= srfe ! Comb:‘nx'ng these
Two Equations and solving for ¢:Z)”"f"'&i" fres - P == . Fora given
physical size Lioop (constant Imductance), hatving the Resonant
Frequency £ Yequires Quwfup(ingf the Capacilor value th pf o nF.
IViost of today s popular Transmittin Loops have ore-turn Inductors,
bwt’far Low Fi"ezuenc ‘es (below aféw MHz), am/ﬁr Receiving appli-
cahions, fhey may have Malz‘:'/g le turns.

Constant Cusvent aveund the Fevimeter results in maximum
Radration (and Receptlion) in the FPlaneof the Lioop, and a deep Null
perpendicular to this Plane. This ¢s the Opposite of the Full-Wave
Lioops Shown Earlter! "The Nutl may be wnsed for vejecting wn-
wanted Signals, OV‘ﬁV‘ Diveetion F’t’nd’zhg.

4.




SMALL LOOPS CongINYED
Does all this come at & Brice T Of Couvse! Otheruwise, we
woutd 211 be ustng Svnatll Lioops. The Radration Resestance Rmap
is very Low for such a Loop. This is the Effective Lioad cn whict
the Radiated Enevgy s d:‘s;fpaffd (7t cant be measured dfmc,h'y}.
Suppose 1 have a .13 Peyimeter Crrcular Loop for 18Mig,

¥, where 2= 3@ m. Diameter is 3TV, or G95Fm, and Avea
Raap I35 1TrL or BTG m™,  Rpapc BLEMAATYLE which Simp lftées o

X RRrap = 312 x1g¥AZ/Aa , where Arsin square melers, 2 is in mefers.
mo”c RRAD - B.61974 . =197 miilifohms! The Loss Resistance Rioss

dul fo wire, drelectric, grm%o/,m 'Medrby aJécf“s' 1s /;'}rgly
t0 be much greater than this. How depressing/

Doublz’ng the Frczuzncy 1o 2@ MHz , where A= 1§m, gives Rpap - ©.316 1 9y

AN nerezse of 18 Times. 'Tm‘p!in the Eaezuency 70 3@ mHz, where
A=1@mm, gives Rrap = 1-68-2, or 81 Times the 1¢-MH2 Valne/ Burt now the
Ferimefer is 0.3),and the Loep will Lrave a distforied pattern,
EFFICIENCY = RRPCD/RRAy-PWa.oss widg ¥ . Inctease RKrap b‘y ‘yereasing
Avea, and veduce Rioss by chousing Compeorient’s and pesign (A cirele

mses a shovier conductor than & Sqguare). When a Smalt Loop r5s eised

fw Wans’miff/'ng, & tremendous amountt of Circulaling Curvenl w1t flow,
(maybe tens of Armps), and huge Voltages will appear accross the Capacifor.
This pzrﬁ’y oxffaz'nf» wir‘y Small hoops rated to 168 wa ts ave expensive,
Efficient Logps have A narrow Freguency Band Widtn (fiigh-q). Bul”
fhty can ,bg wade 7o be awaft'rg' faer‘far‘merzy. A5
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MATCHING NETWORKS.
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kA = ANT INDUCTANCY A Loop Aviea (mz).
bog e s Natwral Logauithm.
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