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Wiy i s an Magnetxc Loop antenna so special, thi ntenna i s picking only
t he MAGNETI C part of t he ELEKTRO MAGNETI C radl 0 . The bi,g advant age of

this antenna is that the electric interference fromthe big city
(streetlights, television's , cars ete...) have - fo:-influence on the
received signal. Wth the | oop you can hear other stations that you can't
hear if you use a DIPOLE, with a dipole the\s;t atfi!pns.«. are buried in the
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This is the first loop | build froma article in th e QST frqmFebruary
1996, .- itV 530 Iﬁ'chrd_[_aneter, and it's designed by BZQ“V@fi)r, 80 M
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The first one turn loop that | built was made from 75 Chm TV Coax and with

a smal | explanation in the RSGB handbook for radio anmateurs. | used the
outer screen fromthe coax and the results of the | oop where good. The next

|l oopl built is a octagon |oop in 15mm copper tube with a circunference of
4.8 meter (16 feet).

The frequency range of this loop goes from14 MHz to 7 MHz and wor ks fine.
The blggest problemis the tuning capacitor, if you transmt with a power

of 100 Wyou need a capacitor with a voltage rating of 5000 Volt.
A capacitor which can handle this voltage is hard to find over here and if

you find-one they are very expensive.

" The first capacitor | built was a design from: PT-froma article in the
RADI O COVMUNI CATI ON from February 1994. It is a split stator capacitor with

a capacitance of 140 pF and with a voltage rating of 6000 Vol t.
The capacitor is renote tuned with the use of a small" BBQ spit notor.
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~The second capacitor | built is ny own design and it's a butterfly

capaci tor because the | osses are | ower than afgﬁhit_EFaLQr.

The capacitance is 5-65 pF and the voltage rating is 7206%yoltsi | used
it for the small loop with a dia. of 800 nm (2.66 feet) and the frequency
range of this loop is from28 Mz to 14 N+E The Al umi num pliates of 1 mm
for the capacitors are_cut with a JIG SAM/ |

Most asked Questions: P, N, Py

l\ ——

“d like to talk a little mpre on your set up. |t seens |ike sonethlnq
mhlchl coul d get together if_only sone nore data was avail abl e. ‘do you have

anynotes etc still laying about™since its build ? \,

S

.

The theory for/ calcullat.isng t:he .l ooplis very srﬁﬁhekyhe-0|rcunference of a
magnetic |l oop.is 1/4 wave of the designfrequency. 4

Exanple for 14 MHz. = 2 O

300 / 14 Mz .= 21. 428 mis 1 wave

21.428 [ 4

5.357 mis 1/4 wave circunference

3:035%) = 8 k4

-

The recommendations are that you can tune the |oop fromthe design
frequency to the frequency divided by 2 to keep the effiecency:acceptabl e.

1. 706 m di anet er.
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14 Mz / 2 =7 Mz

I nade the small | oop €800mm/ 31.55 ") from soft -copper. tube onia rol e that
you can buy in a plunbershop and it's easy to nake a nice circle if you
“draw on the ground a circle with a rope and a P e—ﬁiﬁchalk

For mounting thelloop to the hardboard | used plastic clanps
that they use for ‘nounting copper tube on'the wan =

why is a butterfly capacitor better? )
& ]
e

5

For high voltages and currents the use of CapaCkters-with wi per contacs is
not reconmended. That'!s why they use capaC|tor§_LnH§§L+§ s. The pro for
serie's capacitors islthat t he vol tage rating'is doubled: The anti is that
the val ue of capacitance is d|V|ded by 2. :

.

—

For the 'split'stator ‘capacitar
the 2 capacitors are connected in L

Serd;es || || i i i |

by the shaft (bleu) and the red | | |

spots on the first drawing are ' | ‘ ‘
L
L

| osses. ‘| ‘| |
]

For the butterfly capacitor the 2
capacitors are directly connected
In series by the rotors and gi ves ]
| ess | osses. Split stator Butterfly

Do vou know of anyone that has built a simlar |oop that
out perforned .a garden vari ety di pol e?

Conpareantenna's is very difficult , sonetinmes | have for 60 % better
signals in RX and TX on the | oops then on the dipole.

“I'n Theorie is the performance of a magnetic |ogp~-" 0#-=dB | ower then a
di pol e or a verti cal R

| have over here a‘honebrew trap dipole from40- -15—10n1énd t he hei ght

aboveground is only 7 m(23 ft), for a good perforjmance on 40 mthe
di pol enust have a height of 1/2 wave above ground ( 66ft). I don't have a

radi ation angle on 40 mand it's only -good for caontacts, i n Europe and not
good for DX, nowthe 1.5 mloop tuned to 7 Mdz wijth a effiecency of 38 %
(38 w ERP ) and a angle radiation of about 2Q degrees perforns

better than the di pol e because the vertical njngftf:i?op only 1 M above

ground as a angle radiation and the dipole dor

-

e

-
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Anot her advantage is that the reégﬁilenxgn a loop is mutch better

on 20m | have with the dipole S5 noise fromithe b|g city, if I switch to the
| oop | have S1 noise and hear stations who are bth?d n the n0|se when

| use a dipole. o 2y

Coupl i ng | oop di nensi ons? \ h‘mhhm

| find that the best way to feed the loop is with the shielded 1/5 Faraday
| oop nmade from coax R&13 or RG3, | tried the ganma match bud | had

probl ens to keep the VSWR | ow on all Bands, the shielded | oop gives on' al
bands VSWR 1.1 and reduce nore noi se pick-up then the ganma natch.

| foound out that if you use
a 1/5 Faraday | oop, that the
| oop.is to big, making the

| oop! smaller with 0.5 inch
by\ tihe=tt e 4-n, ¢i rcunf.erence
and checking with a field
_Strength neter you can see
that the radi ated power

I ncriease.

Solder Outher on Cuther

Dia. LOOP /5
The place'of f the:feedi ng

| oop is placed at the

el ectrically neutral point

on the loop and that is 180°
fromthe capacitor -and |

have the best results with
t-he feeding |oop close. to

t he ground and the capaeit-or
far fromthe ground:: “Rowlii—i="

&

.

=

Solder outher on inner

| was wondering if you worried about the resistance of thehgggﬁanical
joints (copper pipe bolted to the capacitor) significantly reducing your
radiation efficiency as | think the radiation of these antennas can get as
| ow as .01 ohns

Soul der or weld the capacitor plates is always the best, but I'mafraid if
you rake the spacers and the plates in ALU that with welding everything is
gona bend fromthe heat and. | know from practice ( | work in a maintenance
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wor kshop ) that' welding ALU is coarse. Another possibility is using all
brass or- copper and sol der, there are hanms that using double PC board for
t he 'pl at es. =Ly

I made a-Q@S0O in phone with Florida, RPRT 5-5 and the other. station used a
vertical antenna, with the small |oop (800mMm and<theoretical effiecency 41
% on 14 M) vertical in the garden and the statg% si de i'suthrough the
house. | was very happy with the results , so | think that\a capacitor
maded wi th torqued conpressed. joints is good endjgh for usng 100 W

Have the dissimlar netal joints weather well? & -,
b5

To keep the oxidation |low on the dissimlar tats—+—Used a thin coat. of
vaseline after assenble.the capacitor-and wtf—tte-tupper ware a |ike
plastic box it is good protect against all wheather conditions.

el
“-.._‘_‘_‘_H
How to find the radiation angle of the antenna2. . .
= i :
] T
Can it be found-practically? - 8 i

Fi ndi ng the radi aton of

a magnetic loop is very
easy, wWith a TL-1lichgt

t Ube you-.can:see it

wth abt 10 w power on
the the loop with the TL-
tiube.'i nt the pliai n;6f- the
|l oop at right angle to
the circle you.see the 4;
tube |ightning, there
where the the light iIs

t he farest, on the tube Radiation Angle
thats the radiation
angl e. 1 1 F

When yvou refer to washers, nuts and rods you use 1 he tefh1"NB".PIease
forgive ny i gnorance, but to what does "M" Peteqz_gpes this nmean 6mf

l
—~— ,_'“--‘_.__“

M6 is (Menetrical) and 6'i-s“indeed 6 nmthreaded rod and’

S
S

-
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you can conpare the size with W/ 4" {6=35m)

A very easy to-build Piston Capacitor.-

ﬂ 171 Copper tube

21 Coax RGE or 213
31 Doukle PCB

41 Threaded Rod 154"

%) Brazz nut

6] Motor wwith reduktion or stepper motor

E 71 Copper Elbow 90°

T &) Loop
91 Buzshing fram ald war resitor

107 Couple shatft ( PO

How to buil d your own Butterfly Capacitor.
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Washers or Muts

Fill Gap with spacers

ROTOR

STATOR
Threaded Rod

QM4 CED

The best material for the front and the back is CLEAR PVC 3 or 5 mmthick
as alternative you can use GREY PVC or 2 sheets pchoard together with the
copper renoved . Sl N g

The best nmaterial for the washers, nuts (Ms) and threaded rod (NB) i s brass
or stainless steel,( NON MAGNETI C MATERI ALS for the | osses).

For the spacing of the vanes you can use 2 washers Ms= ( 6Kv) or a nut M =
( 12 Kv) if you use alum numplate 1 nmthick

If you use a nut then the best thing to do is renpbve the thread by drilling
withd 6.2 mn
Thie ef fective area for the vanesijijs 11.7 cn® and with the forimulfa

for 12 washers = (0.0885 X 1107 @i/ O+ vem - 1Q. 355pF “for. 1t .gap.
for 1 nut = (0.0885 x 11.7 cn?)/0.2 c¢m = 5.17 pF for 1 air gap

Exanpl e:

If you you make a capacitor with 2 washers as sp#cing and you make
5 rotor vanes and 6 stator vanes then you have 10 air gaps.

10. 355pF  x-110~=34-03 - pk. =10 \pRostf ay. capaci{ance;; 113 pE /S 2 .56 pF

The final result is a capacitor with a val ue from5-< 56 pF.

ey B,
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