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A New Look at Loop Antennas
Adding regeneration to ferrite-core and open-wire box loops.

by Ken Cornell W21MB
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Figure 2. Loop assembly.
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Const ruction

I used In" diameter rods with a perme­
ability of 2.<XX). I wound my coils on a 5/8"
diameter form. Usi ng a two-gang Be band
variable capac itor for CI with the stators in
parallel for 160 meters, I wound 45 turns of
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Anyone who has used a prop- '---- - - -----0-2- - - - -----------, #28 enameled magnet wire with
e rly operat ing regenerative NPN the so urce tap at n ine tu rns up

preampli fie r c an appreciate the 2N3904, ETC. from the ground end. The best lap

tremendo us gain . sensi tiv ity and ~~O~tGS1~f.l for all coils is about 20% to 25%
selectivity that it prov ides their LOO"'P_ .----' of the total number of turns: for 80
receiver for weak signal detec- meters. 25 rums: and for 40 me-
tion. Why not apply this principle ters, 11 turns, with the wire space
to a loop antenna? at 118M between turns.

Due to years of experimental If you follow the construction
efforts. I had several types of fer- shown in Figure 2. I suggest thai
rite core and open wire box type the two rod supports be clamped
loops available . I decided to reo together and then drilled for the
work my favorite ferrite core loop rods. Then place these on the rods
to provide reg eneration. I wired and tape the junction of the two
up a simple rege nerative pream- rods to insu re proper alignment.
plif ier on a small piece o f perf Finally, cement the supports to the
board and wound some new coils c ircuit board support.
10 prov id e a sou rc e tap . T he The height of the rods over the
prca mpl ifie r circuit is shown in base sho uld permit swing ing the
Fig ure I . The lo o p asse mbly is rods to a vertica l pos ition without in-
shown in Figure 2 and it is olTered as tcrfering with the base board.
a suggested design. The two layers of waxed cardboard

I mounted the regenerat ion control sandwiched between the disc and the
po tentiome ter with the back shell base board will allow smooth rota-
pressed against the boa rd, using dou- tion. The center line bolt with its nuts
ble-sided tape (RS #64-2343). It is should be just tight enough to allow
not practica l 10 mount the tuning ca- for this.
pacitor on the c ircuit boa rd support To change coils, loosen the two ny-
so I mounted it all the base disc and Ion SCi screws and withdraw the rods.
connected it 10 the coil (Ll ) using a I used short length s of flexible wire
length of RG-59/U coax cable with attached to mini-alligator dips to con-
[he shield going [0 [he ground end of nec t the coil to the c ircuit board.
the coil and the inner co nducto r to In o pe ra tio n , n takes a li ll ie
the gate end practice to become famili ar with the

On the threshold of oscillation. Ihe features . P lace you r receiver and
tuning is extremely sharp and a preampl ifier in operational condition
vernier dial should be used for C I. and advance the arm of RI towards
Another scheme would be to place a the source end. Tbe circuit should go
10 to 15 pF variable capacitor across in to oscillation. Tum back the ann
C I , set at half capacity, and usc this and at some midpoint you should hear
for fine tuning as well . a weak " plop," then tune in the de-

Part values are as shown. Capaci- sired signal and slo wly advance the
tors are disc type. 35V. Resistors are ann back to the source end. Just be-
1/8 o r 1/4 watt . Pote ntiometer RI fore the circuit goe s back into oscilla-
shou ld have a linear tape r. tion, the signal will peak up trcmcn-

Of course, Ll and C l should be a dously and at this pain! fine tuning is
resonant circuit covering the desired required.
frequency ran ge . The n umbe r o f Another much simpler design that
turns req uired can be an experimenta l I tried out wit h e q ual s uccess is
e ndeavo r, dependi ng on the ferrite shown in Figure 3. In th is case the
core penneability and size. Most fer- rod is in a fi xed posi tion and the
rite cores have a fa irly high perme- whole unit has to be TOtaled. The unit
ab il ity (800 or more ), there fore opera tion could be mounted on a camera tripod "pan
above 10 MHz is impractical since there head " to provide horizo rual -t c -verrical
would be too few turns on the coil to obtain scanmng.
a reasonable L/C rat io. Above 10 MHz a Ferrite core loop antennas are no t limited
box wire loop an tenna sho uld be used in- to the use of only one or two rods; in fact.
stead of the ferrite rod/coil combination. Continued on page 78

28 73 Amateur Radio Today. October, 1992



Loop Antennas
Conti"uMfrompa[(~ 28

Parts Ust.
365 pF variable (see text)
22() pF disc ceramic:
0.1 }1F
0.01 IlF
5k potentiometer
1 MEG
10k
1k
MPF1 02 FEr
2N3904 NPN transistor
_28 enameled wire (see lext)
Ferrite rods (318' to 112° dia. , 7-8' !oog)

Ferrite rods can be obtail1ed from Amidol1 As­
sociates, P.O. Box 956, 'terrence CA 90508.
Phone: (310) 763-5770. AI1 appropriate one tor
this entema is their part eurroer R33-050-750, a
1/2" diameter by 7.5" tong rod with a permeability
01800: available lor $ 18.

Cl
C2
C3,C4
C5
Rl
R2
R3,R4
R5
Ql
Q2
L1
Misc.

important advantage.
If you like loops. try this scheme and you

will be in for a big surprise. II

Fig ure 4. M ultiple f errite rods call he sta cked as shown to
increase the capture area (not to scale].

tum loop, would be at
five turns.

I might mention that
when the circuit is in
oscillating condition, it
can radiate a signal that
could cause local inter­
ference (probably more
so with a box type loop
due to the larger aper­
ture).

When a regenerative
device such as the loop
described here or a re­
generat ive preamplifi er is used with a con­
ventional receiver it will be more effective
to place the receiver in manual volume con­
tml. Tum the audio gain full up and use the
RF gain control for comfortable listening.
When the regenerative amplifier is in oscil­
lating position, or near so, it can trigger the
automatic gain control (or AVq and it will
deaden the receiver's response and may take
several seconds to recover. This can be most
annoying when you are tuning the amplifier
circuit at its threshold.

In conclusion. the regenerative loop, com­
pared with a straight preamplifier. far ex­
ceeded my expectations. While not provid­
ing the volume with the receiver using an
outside longwire antenna. the loop does not
have the susceptibility to local neighborhood
electromagnetic interference that you would
experience with a longwire, and the direc­
tional characteri stics of the loop can be an

7 1/2'. 1'2' _ f'f. H m: _ U I
eec

Figure 3. Simpler alternate design.

the longer the core the larger the capture
area (apenure).

A friend gave me a dozen 1/4R diameter
by 7- 1 n.~ long ferrite rods with a pennea­
bili ty of 1800. I cemented seven of the
rods together to fonn a core cluster 22-1 /2"
long. This scheme can be used with miscel­
laneous lengths and rod diameters. For best
structural and electrical reasons, the joints
in the rods should be staggered. See Fig­
ure 4.

WARNING: Ferrite rods are very brittle,
like fine porcelain, and extreme care should
be used in their handling. Dropping a rod is
sure disaster!

I used the regenerative circuit on several of
my open wire box loops, one low frequency
and the other medium frequency, by adding a
proper source tap. Again, the results wert ex­
ceuem. 1be source tap, for instance, on a 20-
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Simplex Repeater System
- Handoe 11.... teady • P\Ig$ irT10 spkImic jad<s
- 32 Of 6S S«ond 0I)lIrali0n - 32K bot operalion ...
- 2 mode operaliDn. Aronounce Of Repealer 8i

- ConvneIciaI~ 3.2 kHz pass biInd g
- Emergency tXIOflIinalion tesIS and~Is ..
- CU:t ~tings amDUncefTl8l ots III
• TempDr3l)' repeater Stnvioe·, ::r:
· Range e o eeeers
• Passing Iraffic ffi
· Hiking, ~shing , back packing. exploring (")
• Fo~ hunting ~
· Great wired intoyour rnotlile ,
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US DigrtaI Co Oitecl US Money Order - p,ompt Service
380 RouQ9au Ave Certified Cheque • p,ompt Servic:e
Wonnipeg. MS. Personal Cheque. Clearing Time
Ca nada R2C",&,2 phone (2Oof) 661 ·6859

1.1" ,." a."" S~IIaI InI<o<luc lolJ' Price
SWI·1 60M P8-20 Mhz) 53,U 5
SWI--llOf7SM (35--40 MhZ) 5211.95
SWI -4{)M (7 D-75 Mhz ) 524 .95
SWI -30 M (10 D- l0 5 Mhz l 523 .95
To"'_:SPKd, "",re, _ aes<_ and1nC~ c"""'. '"
~OI<1e'Iotcoo_I_'A40~» !lO I1'ote'9"
","".. ;MJ(J 20"10 , lot ,1t''''''''lI a n<J nand""lI PA '_If
add t!'Io ..Ie, '. ' ro ptoce 01 '''''''10'.

RYAN COMMUNICATIONS,
60. 111E Camelo l Rd . POn "IS,,;lIe , PA 16051, USA

(. 12) 368-3859
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QRP EXCITER/TRANSMITTER
Eq ,, ' p YO'" slaloon ..,m . _
It>e ....w:st .......<ms 01 10 " :
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mone 'Sb",1l by Ryan Com- ' ::J. ----------:.
m"nocahOfl' B",n ,n It>e USA . ,''',, ORP ltansm,ll."
' ap,.,..nl "'. "'lIMa" ", QuaMy a"" COfl",oc/,on
fea l" ,es 'nclude ,ene' '*l!ulate<l c rysla l osc,lIa IO'
(HCI6U 0.- He 33IU ""'" supphedl-Ot lle, types
po,.,ble, lune<! d,,-e, .tage, ~N3019 PA .,age Wl ln
DOUBLE p , TO' O,d ",,' put !flte, a llow'ng nO· lune
b road band ope,ahon ,nlo 50 ohm load 0 ' anten na ,
75·2 10 2 \1, wa ll. R FOUIP UI 8110-16 vaG ,e s pe cl,. " ly
Re . .. ' . " po la",y prole c l,on . Do boa rd c,ys la l .oc ~ ., t

Maliog le,mlna l. s upp l'e d S ,I "e, m<ca ca pac' to r. u.ed
'" tuoed cire u" . 2··, 4" , 1/ 16'· G-l0 e ireu,' bOll ' d One
y"a, la c tOf Ywa " a nI1. Go mpr" he rTS '''' man ua l
f ully a""mble d - iust add ba lle , y 0 ' powe ' su pply
c 'ystal. ke y a nd anlanN fo , ",.Ia nt la nd . mobol" 0'
rna" ".. OP",al,o n


