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The Universal Loop
A novel, effic ient, modularly constructed receiving loop antenna covering f rom

55 kHz to 40 MHz (or even more}.

This receiving loop antenna covers a frequency range from 55 kHz-40 MHz (i .e., loll' LF
to loll' VHF). It uses a range ofplug-in loopsticks plus spiral and Irame loops. The listening
enth usiast will be able to Iol low the simple instructions to make a system for all-band
listening or for just those portions of the spectrum of personal interest. The experimen ter
wil l be able to use the base unit as a tes t-bed for trying o ut some personal loop designs.
Or, maybe, to modify and/or improve some of the ideas presented her e. In such cases,
much time and effort will be saved in avoiding repetitive constructional lI'ork, and trying
to locale such components as sui table variable capacitors and other bits and pieces.
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with -tmm plug pins . Coupling to the
RX input is achieved by variable ca­
pacitor C2 (365 pF) connected to the

Fig. l (a) Profi le of the frame loop con­
figura tion. (b) Profi le of the ferrite loop
configuration.

Fig. 1 shows the versatile schematic
of the U niversal Loop. and F igs. 2(a)
a nd 2(b) the a lternative profi les using
frame loop configurations and ferrite
loops [2(b)J .

The schematic consists of a balanced
arrangement using a 2 x gang 365 +
365 pF variable capaci tor (C IA and
C 1B). connected to bind ing post sock­
ets SK I and SK2. Al ternative "plug­
in" ferrite and frame loops arc fitted

The Universa l Loop

built-in components consisted of tun­
ing capacitors , optional variable cou­
pling capaci tors. a coaxial socket. plus
a se lection o f termi na ls connected to
the various components to enable a
variety of new loop ,..onfigurations to
be tried over a wide range of frequen­
c ies. In many cases, experimental frame
loops were " lashed up ," on a simple
flimsy lightweight cardboard body.
Thus much time and effort was saved.
initially. in evaluating a new loop de­
sign concept. This estahlished the best
dimensions and nu mbe r of wi re turns .
Whcn a pro totype was eventua lly
made. there was a 95% chance that it
would be satisfactory. Again. much
time. money and frustration were saved .
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CIA + C1B = 365 pF + 365 pF
C2 =365 pF
ex =see text

Fig. 1. The versatile schematic of the
Universal Loop.
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hiIe experimenting with
small loop antennas for re­
ception and transmission for

many years, I have employed a simple
tuning/matching unit for initia l loop
design work. Thi s test-bed base was
built into a well -used plastic box. The
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Individual ""plug-in" loop construc­
tion: t he MF (M \\1 loop - 550­
2100 kHz (see Fig. 6)

Con/lnued 0 11 page 12

rom plug pins are mounted as shown,
exactly 4" apart. for plugging into the
binding posts on the hase uni t (Fig. 3 ).

The 4 mm pins are quite standard.
with a screw thread on one end to fas­
ten to the chassis board (Fig. 4) with
nuts and washers . These pins are a vail­
able from various suppliers . On the
prototype. Maplin type M F72/544031
WB43 pins were used . In the USA,
Antiques Elec tronic S upply was ad­
vert ising these in their catalog. The
various loop configura tions (Figs. 6-10)
arc mounted on these loop "plug-in"
c hassis.

The starting poin t is this ferrite loop.
I will also describe subseq ue nt loops
that j us t overlap the LF and HF e nds of

its range .
The unit uses a standard MW bands

loopstick 5" long x 0.375" in diameter.
This can he salvaged from an old ra­
dio , or can be purchased new. In this
case, I used my M apl in type LB12N
MWILW ferrite loopstick. This uses a
5" long x 0 .375" d iameter ferri te rod.
The ind uctance range quoted is 370
~H (M W) and 4.1 mH (LW ), giving
frequency ranges of 550--1550 kH z
and 150--280 kHz respective ly. The
LW coil was removed a nd kept for the
LP loopstick (described late r) . A n al­
ternative MW coil is advertised in the
USA by A ntiq ue Electronics Supply,
under type number P-FRL.

Using the tuning ci rcuit , as shown in
Fig. I. the MW coil will cover fro m
about 550-21 00 kl-lz. The use of a
0 .375"-diameter salvaged MW coil of
other manufacture may give a slightly
different frequency range, but thi s can
be compensa ted for (sec later).

The loopstick is mounted on a loop
" plug -in" chassis (Fig. 4 ). Construe ­
tion is simple . The IWO ends of the fer­
ri te rod are secured with plastic " P"
clips, and the ends of the winding are
so ldered to the 4 mm plug pins.

To test thi s assembly, j us t plug the
completed unit into the binding posts
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Fig. ./(a) Loop "plug-in" chassis. (b) Plug
pin detail.

Fig. 3. The tuning/base unit.
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coaxial socket. The coaxial feedlinc
can be matched by C2 to 50-SO ohms
impedance.

The tuning/base unit (Fig. 3) hous­
ing the above is buill into a plastic box
10" x 3" x 2- ln " high. For readiness
of availability, at a reasonable cost, a
translucent whi te micro-oven/fridge box
is used. However, some dimensional tol­
erance can be allowed . C IA. C I B. and
C2 are mounted on the front as shown
in Fig. 3. with the socke t at the end. 2
x 4mm binding posts arc mounted on
the top. as shown. exactly 4" apart.
Binding posts arc about I " high, with a
4 mm socket in the end. There is a lso a
side termina l connection. Tandy/Radio
Shack nylon binding posts. #274-662,
were used on the pro totype .

In-box interconnection wm ng, to
Fig. 1. sho uld be robust and secure ly
soldered , using 18 or 16 gauge tinned
copper wire. Do not rely 011 mechanical
joints.

Various alternati ve loop configura­
tions are used (Figs. 6-10). a ll using a
standard plug-in chassis as sho wn in
Fig. 4. The chassis consists of a strip
of rigid insulated board (up to 1/8"
th ick) 8" x 1- 114" wide (F ig. 4) . Two 4
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This loop coil covers the next fre­
quency segment up from the MW/MF
loop previously described . It uses a
ferrite rod core, but in this case a sub­
stantially larger core is used to in­
crease the loop sensitivity. This large
core is composed of 2" x 8" long 1/2"­
dia meter Amido n 6 1 rods. giving a
core cross-section of approx ima tely I"
x 1/2".

Four Amidon 6 1 rods, each 4" x 1/2"
diameter are used (code number 61 ­
050-400 from Amidon) . Two pai rs of
4" rods arc cemented end to end with
Super Glue to form two X"-!ong rods.
The two 8" rods are then cemented
side-by-side to produce a I" x 112"
section core. See Fig. 8 .

Next. wind on 2 layers of 2"-wide
masking tape around the center of the
rod. Over this. close wind 17 turns of
24 AWG PVC hookup wire (old = 2.05
mm}. Leave 3" tails on the winding
ends.

The 1750-7700 kHz loop (Fig. 8)

350 pF. 55 to 68 kl-lz. use a lOOO pF
and 150 pF in para llel.

It follows that an even lower fre­
qucncy can be obtained by using an
even larger capacitor. Adjustment to
the specified capaci tor values will ad­
j ust the individual ranges to an
enthusiast's needs.

Fig. 8. The 1750-7700 kH:.loop.
(a) Ferrite assembly.
(b) Winding assembly.
(c) Final assembly. top I·iew.
(d) Filial assembly, side dew.
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further, there will be a fall in s ignal
strength and an increase in bandwidth.
The operati ng point is at the peak sig­
nal. CI NC IB may need a mi nor read­
ustment. Thc directivity range of

this ferrite loop can be checked by ro­
tating the loop.

NOTE: This testing/tuning proce­
dure is used on all subsequent loops
described.

The LF (long wave) loop - 150-550
kHz (see Fig. 7)

The construction of this unit is
nearly identical to that of the MW loop
j ust described.

A salvaged 0.3 75" diameter ferrite
rod (with LW coil) can be used . How­
ever, the LW coil previously removed
from the Maplin type LB 12N MW/LW
ferrite lonpstick was slipped onto an 8"
long x 0.375"-diametcr ferrite rod. An
Amidon #61 material rod would be
ideal.

This coil assembly was Fastened to a
loop "plug-in" chassis (Fig, ~ ) with
PVC "p" clips.

This unit was tes ted using the pre­
vious ly described method. The fre­
q uency range was found to be
135--425 kl- lz. To raise the HF end of
the frequency range to overlap the LF
end of the MW coil. some wire turns
were gradually removed (step-by-step)
until the HF end of the LW loop coil
reached 550 kHz.

The assembly was now tested
against a receiver, as previou sly de­
scribed, and the revi sed range became
150 kHz- 550 kHz.

55 kHz-I 70 kHz (see Fig. 7)

The above LW (LF) locpstick is
used as the hasis of an extended LF
range by hooking a selection of ca­
pacitors across the coil. These silver
mica or ceramic capacitors arc each
secured to a small strip of insulated
card or board. with a wire soldered at
either end. These wires are fixed
across the coil by connecting to the
screw terminal pan of the binding
posts.

Capacitor attachments are required
as follows: 11 0 kHz to 170 kl-lz, use a
130 pF capacitor. 85 to 110 kHz, use a
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KN065 BOX BASE
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Fig. 5. General layout.

The Universal Loop
ron tlnuedJrom page 11

on the base unit [Fig, 2(b)]. Connect
the unit to a suitable RX with a short
length of coaxial fccdl ine.

Set C2 to about 20% meshed. Select
an MW Be station on the RX, and rotate

IUS11C .". T'I'PICAI. MW
Q.f'S I.OClPS1ICX S· x 037S·

~If "<, UXlP -.ux; ...
oesss

/' Ri. 41

~ 1II'!HII"@~1

Fig. 6. MF (MW) loop - 550-2100 kH:..

C I AlC IB to resonance, which is indi-
cared by a dramatic increase in s ignal
strength. Gradually adjust coupling cu-
pucitor C2 for a gradual increase in sig-
nal strength. to a maximum peak. which
indicates the required narrowest band-
width. If the coupling is increased

l '" lW COIL TYPICAL lo W,
Isome !urns removed • tOOPSTlCK 5.5" x0.375·

seetext) (see textl-. I
~% I ~I f ,

Cxl

( ONNEa~( II )

TO Cx2
"'DING ( II )

sosrs ~~
Fig. 7. LF loop - 55 1.:.11:,-550 kH:,.
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Fig_9. The 4.300-14.500 uu, loop.

T he 4.300 MHz-14.500 ~lHz loop
(Fig. 9)

0.125" 00
__ BRASS

I TUBING

101

.i--,. ___

lOOP/ =
CHASSIS

Contin ued on page 57

12'" t£NGTH
Of 0.125~ DIA
BRASS TUBE

-:

SOlD'; \
2- OF BRASS OR
CQPPERWIRE
BENT TO 90"

Ibl

Fig. /0. The HF to lower VHF /VOI) ( 11­
40 "Ill, ).

the four sides toge ther at 90 degrees by
cutting 2" lengths of the brass rod and
bending them accurately to 90 degrees.
After thorough ly cleaning the end, in­
sert the re sulting angles into the tube
ends and securely and rigidly solder
into a square . See (b) in Fig. 10.

Next. cut out a section of the bottom
of the loop so that the ends lie on top of

A simple frame is made fro m two
15" x 112" x 112" lengths of hardwood
timber. It is formed into a simple cross.
as shown. It should he securely glued
and halted at the center of the cross.

Holes arc drilled in fro m the tips of
the crosspieces. as shown. The cross is
then secure ly mounted to yet another
standard loop plug-in chassis (Fig. " ).
Use small nylon ang le brackets.

Three full turns of PVC hookup wire
arc wound through the predrilled holes.
as shown . with the ends solde red to the
-lmrn plug-pin ends.

Testing and tuning procedures are as
previously described . and should give
a frequency range of appro ximately
4 .300 MHz- 14.500 ~lHz. thus over­
lapping the previously described loop.

T his is the simplest loop to con­
struct. A ll that is needed are four
lengths of brass tubing, each 12" long
x 1/8" outside diameter. plus one 12"
length of brass rod with an old such
that it will just slip into the tubing.
Also required is yet another standard
loop plug-in chassis (Fig. " ). The brass
tubing and rod were found in a store
specializing in sca le-model-making
materials.

Assemble the brass tubing into a
square loop as shown in Fig. 10. Fix

T he HF to lower VH F Loop ­
11.000 I\IHz-40 Mllz (F ig. 10)
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The above coi l assembly is mounted
on yet anothe r loop plug-in chassis
(Fig. 4) as shown in Fi~. 8. The rod!
co il assembly is uplifted from the loop
chassis using cork blocks CUI from
wine bottle corks . Then securely tape
into positi on as shown. The 3" tails of
the winding arc cut hac k, then securely
soldered to the ends of the 4 mm plug
pms.

Testing and tuning procedures arc as
previously described for the MW/~tF

loop, and should give excellent results
from approximate ly 1750-7700 kfiz.

Here a simple timbcr-frumcd spira l
loop is used. A sp iral windi ng is used,
as it will give better nulling than a
box-style loop.

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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$749.00
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Continued on page 58

The Hybrid Vee
conunuea from page 23

extension . This becomes the basis for
nne of the antenna tuning c lements.

Note : Thi s tu ning tee is NOT re­
quired unless the entire 2a-meter band
is to be cove red , and is not required at
all fo r the 17-meter band. If used. the
up right tee ca n also he used to attach
one end of the antenna wire. If not . the
ante nna wire is d irect ly fastened to the
end of the PVC pipe extension as
shown in Fig, 1.

The basic antenna wire is #12 AWG
THNN insulated electrical wire. avail­
able from your local hardware store .

The slanted leg of the inverted vee
portion of the antenna is attached to
the one e nd of the tee at the top of the
mast. leaving a "pigtail" of wire for
solde ring to the shie ld braid of the
coax feedline. (Note : The inner con­
d uctor of the coax feedline will he so l­
dered to the to p end of the vertical wire

New in this third edi tion book arc world fre­
quency maps to help you tune into a specific
country. anywhere in the world. The new quick
country guide will help you tunc in almost any
time of the day or night. $ 19.95

A perfect travelling companion. The M apboo k
contains locations of hundreds upon hundreds of
open repeaters throughout the U.S., Canada and

~
ii~ Mexico. These detailed maps show all highways

and major ci ties in each state . If you trave l
anywhere in the United States, this Mapbook
will be the best investment you ever made !

iooi!. =:;;;;J $9.95

A true cornucopia of technical information
for ham radio. Not only will you fi nd the
theoretical aspects. you will fi nd real practica l
information presented in a no nonsense form.
Equipment & Log Sheets. Charts, Tables
showing: worldwide caltsigns. world times.
shortwave listening frequencies. coax losses.
CTCSS deta ils. conversions. construction
plans. emergency information. etc.

133 pages. $ 14.95

Send check or money o rder plus S3.50 shipping & handling to :
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Jaffrey, ~H 03452
1-8QO-.l67-7237

United Kingdom
tel. : 0 11-44-01 702 5540000
fax: 0 11-44-01702 554001

A ntique Elec tronic Supply
6221 S. Maple Ave.
Tempe AZ 85283
USA
rel.: (480) 820-54 11
fax : (480) 820-4643

Amidon Associates
3 122 Alpine Avenue
Santa Ana C A 92799
USA
tel.: (7 14 ) 85Q-4660

Reprints
of

73 ."4gll=in~ art id~

Only S3.00 Each !

Call 800-27-1· 731

surround ing o bjec ts canno t he ex­
peered to opera te as well as a full-size
one in free space. Late ly. sunspo t ac­
tivity has made 40 meters q ui te erratic
and noisy at times.
This has made it
d ifficu lt to collect
much data on th is
antenna 's perfor­
mance. It has been
used surrounded by
trees in my front
yard. too. Still, us­
ing to watts QRP
on CW and 100
watts on phone , I
have been able to
make severa l con­
tacts over 500
miles di stant. The
usual report was
between 5/5 and
5/8 .

Please give this
easy antenna a try,
and let me know
how you make
o ut! fa

Return of the Arnazin'
Hall Tree Vertical
COlltinuedJrom page 19

Maplin MPS
P.O. Box 777
Rayleigh. Essex SS6 8LU

I. The question of the usc of a
preamplifier betwee n loop and RX
now arises . I used high-gain souped -up
rece iving equi pme nt. A preamplifi er
overloads this equi pment. produc ing
intermodulation. However, in those
cases where a preamplifier is needed.
there arc many publ ished simple designs
for widcband preamplifiers. A lso. they
can be purchased at reasonable prices . :

2. The loop design is such that ex­
pcrimen ters' individ ual designs and
ideas can be made and fitted (0 a loop
plug-in chassis. With this in mind. a
range of conventional. and fat . ferrite
loops have been shown, together with
a spiral and square loop. Obviously this
leaves the enthusiast with plenty of
scope for ind ivid ual ideas and designs.

3. The tota l freq ue ncy range is
shown as 55 kH z--40 MHz. The LF
e nd was fixed to incorporate the UK
Rugby MSF 60 kH 7. Time & Fre­
q uency Sta ndard statio n. which comes
in very loud and clear. A similar station
in the USA is WWVB in Denver,
Colorado. which also uses 60 kf-l z. The
frequency range could be further low­
ered by addition of e xtra capacity
across the LF Loop (Fi~ . 7). 1--------1

Useful addresses

General observations

The Universal Loop
colltinuedjrom pag e 13

the 4nun plug pin ends. where they arc
securely soldered. Two small insulated
blocks are next Super-Glued between
loop and loop chassis. as shown. to

prevent the loop "whipping,"
The loop can now he tested. as previ­

ously described. and should effectively
cover approximately 11 MHl.-W ~tHz.

It may he of inte rest 10 note that a
replica loop was "lashed up" using
lengths cut from wire clothcsbangers.
Contrary to what the textbooks tell us
ahout the preferred usc of copper or
brass (over ferrous material s). there
was no discernible difference in per­
formance. apart from a small shift in
frequency range !
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