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The Table Topper 160-Meter Loop

Compact, low-noise—and effective.

any amateurs and SWLs find
it very difficult, if not next to
impossible, 1o erect an effec-
tive 160m antenna. First, there are those
in “no antennas here” zones. Others do
not have the space to erect an effective
conventional antenna. And any who live
in an urban environment will probably
have to exist with a high noise level any-
way, which may be so high that the band
Is impossible (o use.

At my QTH I do not have the space to
erect one. Even with a short loaded wire,
the noise level 1s intolerable.

Noise at these frequencies is either at-
mospheric or manmade. Both types are
picked up by the antenna, as is QRM. At-
mospheric noises are radio waves, produced
by natural causes. of imegular waveform
and usually very short, repetitive dura-
tion. They cover a wide range of fre-
quencies, and the noise level increases as
the operating frequency decreases. This noise
may be directional or non-directional, de-
pending on the cause—an extreme case
being nearby electric storms.

Manmade noise seems to be getting
progressively worse as the years go by,
It can be produced by inside sources
such as thermostats: dimmer switches;

TVs: computers and other electronic de-
vices; and, of course. the main power
supply—house wiring.

Externally, you can also pick up many
of these noise sources from neighbors
(especially in apartment complexes); ex-
ternal power supply cables: road traffic;
neon signs: and so on.

Fortunately, much of all this noise in-
terference i1s directional, and can be
eliminated or greatly reduced by using a
directional antenna such as a well-designed
loop.

Coming back to the 160m band after
some years’ absence, | decided to design
a narrowband, narrow beamwidth, small
transmitting and receiving loop to spe-
cifically combat these noise problems on
160m.

Small, tuned-frame loops can be either
solenoid-wound “box™ types, or “spiral”-
wound loops. With symmetrical matching/
feeding, they should produce the well-
known “figure eight” polar diagram ra-
diation pattern. giving a theoretical
zero signal null at 90 degrees to the line
between the TX to RX signal path.

The box loop is the most convenient
(0 construct, but unfortunately signals
cannot be completely eliminated at 90
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" degrees. However, the more difficult to

| design and construct spiral loop can
eliminate all signals at 90 degrees to the

| TX-RX signal path. Also, it does not
need direct earthing/grounding.

The Table Topper 160 loop configuration

First. I constructed a spiral octagonal
' loop. This was tuned with a variable ca-
pacitor and successfully loaded with a
low-power 160m CW TX. On a good
RX, both European and trans-Atlantic
signals came through when conditions
were OK. However, living in south cen-
tral England, I found that North Ameri-
can stations were received on the
forward lobe, while European signals
were recoverable on the reciprocal or
opposite lobe. The nulling at 90 degrees
effectively eliminated all signals, Noise
levels were dramatically reduced.

I then conducted experiments with al-
ternate shapes of spiral loops, using the
same amounlt of wire turns and alternate
" methods of feeding/matching. At each
stage, I did comparisons with the origi-
nal octagonal spiral loop, the object be-
ing to (1) increase signal strength in and

out and (2) if possible, reduce the size of

73 Amateur Radio Today * November 1997 27



Fig. 1. Loop schematic.

the rear lobe while increasing that of the

on a tabletop and then stowed away
when not required.

The TT160 consists of six spiralwound
turns of PVC-covered wire (24/0.2 mm)
with an OD of 2.05 mm and rated at 6 A.

- Any 6 A-minimum PVC-covered wire

- uimber. onto which

forward. This would reduce the recipro- |

cal bearing QRM (on receive) and in-
crease the signal strength on receive and
transmit. Atmospheric noise would also
be further reduced.

The final TT160 loop is shown in
Figs. 1 and 2. 1 found that by reducing
the loop's width dimensions and increas-
ing its height, the signal strength signifi-
cantly increased when compared with
the original octagonal spiral assembly.
The excellent nulling at 90 degrees was
increased, too. Experiments also indicated
that by adopting an asymmetrical feed, as
in Fig. 1, the forward lobe could be increased
and the reciprocal, decreased.

The end result was most satisfactory
when the loop was pointed toward North
America, where excellent W and VE sig-
nals could be heard. although the recip-
rocal European signals were greatly
reduced. Rotating the loop through 180
degrees meant the opposite happened.
Furthermore, the new shape and feed
method gave the loop a narrower
beamwidth which, with the loop’s usual
narrow bandwidth, reduced manmade
noise and atmospheric noise (o accept-

able levels. The new radiation pattern | |

was similar to Fig. 4b.
Loop construction

Refer to Figs. 1 and 2 for the [linal
loop assembly, just 30 inches wide and
54-3/4 inches in overall height, includ-
ing the base mounting chassis. This is a
size which can easily be accommodated

would suffice. The turns are supported
by six-way terminal blocks, cut from 12-
way standard ones (Radio Shack™

#274-679). It is important that the loop |

turns are wound counterclockwise start-
ing at the outside and fed progressively
through the terminal block holes. The in-
ner wire end goes to a three-quarter-inch
standoff insulator (Fig. 2), which en-
sures that the wire end drops down to the
VC (variable capacitor) with a half-inch
clearance away from the loop turns. The
loop frame is made from well-seasoned
hardwood as shown in Fig. 2.

The baseboard 1s 12 x 9 x 3/4-inch
is mounted the

simple chassis. This is a piece of 8 x 4 X
|/2-inch timber faced with single-sided
copperclad Fiberglas™ board (8 x 4
inches), with the copper surface up-
wards. It is fronted by an identical board
to form the panel. The copper surfaces of
both boards should be seam-soldered to-
gether. At the rear of the baseboard is
mounted a timber vertical loop frame
support 13 inches long by one and three-
quarter inches in diameter (sce Fig. 2).
The edge of this should be planed off 1o
a small flat surface to allow the loop
frame to be screwed to it as shown.

The two-gang by 500 pF-per-section
variable capacitor (CIA and B) is
mounted on the front panel. This VC
should be of the larger, rigid. well-
spaced, receiver lype, with ceramic-
mounted stators. which could well be
salvaged from an old tube receiver. |
used a Jackson type “L". In series with
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\ Fig. 2, Loop construction.
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C1A and B are two 350 pF high-voltage
ceramic disc capacitors (8 kV) which
were from the junk box. Each is fitted 1o

“There are no prizes for
electrocuting the cat!”

a small piece of perforated board and in-
corporated in the wiring between the
loop and VC.

The coupling loading capacitor (C4) is
150 pF high-voltage. Once again, an 8
kV rating from the junk box. The ce-
ramic discs could be, say, 2 kV working,
depending on what i1s obtainable. C4
couples the outer end of the loop wind-
ing to the 50-ohm coaxial socket,
mounted facing the rear, so that the cable
exits at the zero signal area of the radia-
tion pattern.

Setting up and operating

The TT160 is fitted with a simple front-
panel loading/tuning meter as shown in
Fig. 3, consisting of a 250 LA meter with
two diodes and a pickup coil. 1N4001
diodes were used, but any small ones
would suffice.

The meter could be 100 pA if avail-
able. It is mounted on the front panel, as
shown in Figs. 2 and 3. The pickup coil
is a few turns of PVC hookup wire
wound on a three and a half-inch length
of three-eighths-inch diameter wood or

plastic rod. Two pins are pushed through
the rod, as shown in Fig. 3, forming the
connecting point for the diodes and the
pickup coil ends. The number of wire
turns will depend on the type of meter
and TX power used (see below).

No ground connection is required for
the loop, although of course the TX and
RX should be grounded.

The loop’s narrow bandwidth ensures
that no harmonic output, or TVI, can be
detected when you are running about 15
watts CW. C1A and B have been found

' to be okay when tested up to just over 20
watts. If a much higher power is to be
used, then a TX-type variable capacitor
and thicker loop wire will be necessary.
For safety reasons, higher power is not rec-
ommended for use in an indoor environ-
ment. There are no prizes for electrocuting
the cat!

A simple loop-rotating turntable
would be an advantage. This turntable
should not be of the free-running
ballrace type, since the stiffness of the
coaxial cable would take charge.

DI
IN40O?
L
PIEOKITP 0-250uA
(SEE TEXT) i
IN40O!

METER —

QS

FRONT PANEL SEEFIG.2) —

Fig. 3. Loading meter.

"Charge Nearly Any

NlCd and
One

NiMH \mth
Charger:”

20" |

Above NICD battery packs are
warranted for 12 months from date
of purchase.

l NiCd NiMH

' EBP-24S 7.2 1200ma NiCd BP-84M 7.2 1300ma NiMH
FNB-4SL 12 800ma NiCd FNB-25M 7.2 900ma NiMH
PB25S/26S 8.4 1200ma NiCd FNB-41M 9.6 900ma NiMH
PB-7S 7.2 1200ma NiCd PB-13SM 7.2 1300ma NiMH

Above NiMH battery packs are
warranted for 6 months from date
of purchase.

Applications
= Charges 4.8V, 6.0V, 7.2V, 8.4V,

= Chemistries:
Nickel Cadmium (Ni-Cd)

'-'I » Discharges (Conditions)

Advanced Battery Systems, Inc., 3

lEPCRIPHEGK

REPLACEMENT BATTERIES

Policies and prices subject to change without notice.
Offer expires December 31,1997

= For: Communications, Laptop, '
Camcorders & Many Other

9.6V 10.8V 12.0 Volt Packs
Nickel Metal Hydride (NiMh)

| = Rapid Charges (with Polarity Protection)
l = Can be used in your Vehicle (Except for 10.8V & 12.0V Packs)

(800) 634-8132 % (617) 767-5516 = Fax: (617) 76/-4597

http://home.navisoft.com/periphex _
CIRCLE 68 ON READER SERVICE CARD |

", _

00 Centre Street, Holbrook, MA 02343
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A few feet of RG-58 coaxial feedline | on the panel microammeter, of the load-

should be connected between the loop
and the TX/RX.

An operating frequency should be se-
lected for the initial tests. The TX/RX
should be loaded into a dummy load. On
receive, the loop tuning capacitor should
be carefully rotated to resonance by not-
ing an increase in signal strength. Then
rotate the loop for maximum signal, i.e.,
to the bearing of the station being re-
ceived. Then, with a field strength meter
nearby, switch to transmit. If necessary,
readjust slightly for maximum indicated
radiated signal on the field strength
meler.

Next, put a few turns of hookup wire
on the dowel rod and note the indication,

WANT TO LEARN CODE?

Morse Tutor Gold from G.G.T.E. is the

answer for beginners and experts alike.
*Get the software the ARRL sells and usesto create
practice and test tapes; and Morse Tutor Gold is
approved for VE exams at all levels.

*Since 1987, GGTE has guded nearly 20,000 hams and prospectuve
hams around the world through proven structured lessons and a
vanety of character, word and conversation dnlls. Straight forward
menus make the process simple and fun

*Ths program features easy and speedy self installation, random
character dnlls with the characters you select;, and you can create
your own dnlls or import text files. You can rype what you hear or
|copy by hand and see the results one line st a time. Pick the
Famsworth or the standard mathod, select the tone fraquency most
comfortabls for you or select your code speed in tenths of a word per
munute. For all DOS computers. You are always in command

Certified
by

Morse Tutor Gold uses your intemal speaker
or sound board, And, ifyou use a sound board
Morse Tutor Gold supports volume control

gl Sound Blaster and the Sound Blaster Computibility
i Logo are trademarks of Creative Technology Lid
Available thru dealérs, the ARRL, or send 52993
= SIS&H (CA residents add S2.32 tav) o
GGLE, P.O. Box 3405, Dept. MS, Newport Beach,
CAY26589  Specifv 5[, or3 '/, inch disk.

CIRCLE 183 ON READER SERVICE CARD

Smart
Battery
Charger

JUN 87 QST
BY WARREN DION N1BBH

FOR GEL-CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage
reference & three mode charging sequence.
Standard kit is for 12V @ 1/2 or 1 Amp. user
selectable. Can be connected to the battery
indefinately, will not overcharge. Weighs 2 pounds
and measures 4"W x 5% "D x 2% "H. Finished
enclosure included in kit.

Complete Kit Only
Assembled & Tested .......... $79.95
CA Residents add 7.75% sales tax. S&H: $5.00
(insured). Foreign orders add 20%. For more info
or price list; send legal size SASE (55¢) lo:

&  A2A Engineering ek

2521 W. La Palma #K « Anaheim, CA 92801
(714) 952.2114 - FAX: (714) 952-3280
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ing/tuning meter. The number of turns
should be increased/decreased to the
point where maximum radiated power
from the loop produces about three quar-
ters of a full-scale reading. The number
of turns depends on the power of the TX.
In the future, this three-quarter-scale
meter reading will be your reference that
all is well. When retuning the TX to an-
other frequency, it may be necessary to
slightly adjust the loop tuning knob to
frequency, indicated by your maximum
meter reading.

Remember: The bottom line for best
TX performance is maximum indicated
output!

-

68 ft.

Parts List

PVC-covered wire flex
(24/0.2 mm), OD 2.05
mm, rated at 6 A. Other
6 A wire could be
substituted.

500 and 500 pF 2-gang
variable capacitor. Well-
spaced rigid receiving
type, with ceramic stator
insulation. Jackson type
“L" was used on the

prototype.

The Table Topper 160 is an effective, 4  12-way terminal blocks
low-noise, compact antenna. Its fre- (RS #274-679), each
quency range is 1600 kHz to 2000 kHz, bisected to form 8 6-way
with overlap at either end. It is equally blocks
useful for the transmitting and/or listen- T
: ey 2 350 pF ceramic disc
ing amateur, and will give a good ac- capal::itﬂrs 2 K\ miniimtan
count of itself as an indoor 160m TX :
antenna, t00. No doubt someone will de- 1 150 pF as above [

| vise a remote control version for use in -
the attic—I'd love to hear about it. 1 3" diameter knob I

*:C]n receive, the DX perfc::rrnance is 2  8"x4"Fiberglas™ single-
quite dramatic whel_l used with a good sided copper board
RX (no preamp being used). The low )
noise level, along with narrow beam- 1 112" x 1-1/2" meter (50,
and bandwidth, ensures easy and com- 100, or 250 pA)
fortable listening. The TT160 has also :
been used for receiving DX and other < ﬁrﬁiﬁg?ﬁzﬂ)
beacons between 1600 and 1700 kHz.

This also makes it a good prospect for 1 3/4" standoff insulator
those licensed for the MEDFER ex- T
perimental transmitting band. Happy 1 Wo?den base 12" x 9" x
looping! 3/4 |
. 1 Chassis, wooden
| Suggested reading baseboard, 8" x 4" x 1/2"
> ?dml'?':ff}{r f;ﬂdgﬂ;k ﬂf Wireless F 1 48" x 1-1/4" 1/2"
E:SMP Y, Ifr' » 1938, hardwood, plus
BICOIAT, KB 13" x 1-3/4" diameter

Radio Engineering, Terman. dowel

Handbook of Technical Instruction for
Wireless Telegraphists. 72| 3 30" x 5/8" x 1/4" hardwood

NULL o
MAX MAX MIN MAX
NULL NULL
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Fig. 4. (a) Theoretical figure eight radiation pattern of small loop. (b) Plotted pattern of the

Table Topper 160.



