A Four Band Trap
Tuned Antenna

BY A. D. SINNING*, WOUYS

This article describes a trap antenna which can easily be constructed
by the average ham. The antenna is designed for 75 and 40 meters and
operates quite well on 15 and 10 with a low s.w.r. Best of all, it is inex-
pensive since it requires only several short lengths of thin wall electrical
conduit, some 7 14 enameled wire and a few pieces of plastic tubing.

HE average amateur is usually hampered
I in his operation on the lower bands by
the lack of adequate space for antennas.
Usually there i1s room, lengthwise on the lot, for
an antenna approximately 100 feet long. Now,
unless you are interested in transmitting on ap-
proximately 4500 kc this 1s of very little use to
the amateur who wants to get efficient output
on 75.
This trap antenna is made with a few lengths
of thin wall electrical conduit, some 14
enameled wire and a few pieces of plastic tubing.

Principles of Operation

The antenna works on the principle that a
capacitor and inductor in parallel when tuned
to a particular frequency and placed in a line
present an almost infinite impedance to radio
frequency current at that particular frequency.
This 1s the same principle used in noise suppres-
sion on mobile receivers to eliminate generator
noise. In other words, a parallel inductor and
capacitor “trap” the particular frequency and
act electrically as though the line were ter-
minated for this signal. All other frequencies
pass through the trap almost as though it were
not there. Besides this the inductor acts to effec-
tively shorten the overall length necessary to get
efficient operation on the lower bands. This fact
can be taken advantage of to build an antenna
with an overall length of only 108 feet which
will give almost as good performance on 75 as
a full 2 wave doublet, as well as being very
good on the higher bands. Twenty meters gives
a higher s.w.r. but for 10 and 15 the s.w.r. is
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One of the two traps used for the antenna is shown
above. The two 6" lengths of conduit are mounted on
a core of paraffin impregnated dowel. The coil is
mounted on a plastic tube that is centered on the
conduit by strips of plastic. The coil ends are secured
to the ends of each conduit by screws. These screws
also keep the length of the interlocked conduit sections
fixed by securing them to the dowel centerpiece.
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Above is the finished trap after an application of epoxy
for weather proofing. The epoxy used and the applica-
tion method is explained in the text.

very low, usually between 1.1:1 and 1.5:1, de-
pending on the placement of the antenna and
the proximity of nearby objects.

Trap Construction Details

Now for the construction details. First get
about one foot of 2" thin wall conduit and the
same length of 3 ” conduit. Cut each into two six
inch lengths and remove burrs from all edges.
Next get a section of 34" wood dowel stock.
Cut into two eight inch lengths and boil in paraf-
fin to waterproof it. You will find that this will
just slip inside the 2" thin wall. Now cut a
strip of polyethylene, such as 1s used to cover
clothes when returned from the cleaners, about
52" wide and wrap tightly around the 2" thin
wall, so as to slip snugly inside the 34" length.
Leave about 34" sticking over the end of the
thin wall. You now have a tubular capacity
which can be varied in capacitance by sliding
the tubing in or out.

Insert the wooden dowel, which you have pre-
pared by boiling in paraffin, inside the smaller
tube and adjust the capacitance to exactly 100
mmf. This can be done by the use of a resistance

[Continued on page 84

CW. Bond Dimansions

s e ey ¢ ]

Phone Bond Dimensions

;-—zz'—-| 6 t- 31'g" -1- :.rn"—.i 3 t-—-zz"—-]
- S} — £ S
Trop Trop
520\ Coon

Fig. 1—Trap antenna dimensions for the phone or c.w.
portions of the 75, 40, 15 and 10 meter bonds are
shown above.
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Because you've got to SEE it to BELIEVE it
... e will send you a FREE sample!
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A REVOLITIONARY NEW METHOD FOR
MARKING ELECTRONIC EQUIPMENT

Simply try the sample. You'll agree “Instant Lettering is the
easiest, quickest way to get professional lettering you've
ever seen. Self-adhesive letters printed on a special plastic
sheet are just pressed down into position on any equipment,
drawing, schematic, etc. Transfers instantly to practically
any surface. Looks like printing,

AVAILABLE IN THE FOLLOWING SETS
TITLES FOR ELECTRONIC EQUIPMENT

. ..this set contains 24 sheets. .. thousands of preprinted
titles . . . researched to give you up to 95% of all electronic
panel marking. For labeling, marking, titling, all electronic
control panels, drawings, prototypes, etc.

No. 958 — Black. ....... $4.95 No. 959 — White, .......$4.95

TERMINAL & CHASSIS MARKING KIT

. . . 24 sheets of all the necessary letters, letter combinations
and numerals for marking chassis, printed circuit and terminal
boards, rotating components, etc.

No. 966 — Black . ....... $4.95 No. 967 — White........$4.95

METER & DIAL MARKING KIT

... 12 sheets (5" x 7”) in black, red and white ... containing
arcs, dial patterns, lines, dots, wedges, graduation lines, switch
symbols, alphabets and numerals for marking standard and spe-
cial rotary tap switches, potentiometers, prototype and espe-
cially calibrated meter dials. Color contrast on scales and
switches simplifying usage of complex instruments,

No. 968 — Meter & Dial Marking Kit. ... ................ $4.95

Now . . . with these three kits you can completely mark prototype
electronic equipment from component parts to finished control
panel and meters .

In stock at ALLIED, NEWARK, LAFAYETTE, ARROW, HARRISON,
FEDERATED and other leading distributors or direct.

the DATAK corporaTION

63 71st ST. — DEPT. 612-1 - GUTTENBERG, NEW JERSEY

SEND FOR FREE FOLDER AND SAMPLE
For further information, check number 27, on page 110
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Trap Antenna [from page 39]

capacitance bridge; or, if this is not available,

- a grid dip meter can be used.

If you use a grid dip meter, a 100 mmf mica
capacitor can be connected across the ends of
any convenient coil and the resonant point found
on the grid dipper. The capacitor is then dis-
connected and the tubular thinwall capacitor is
inserted in its place. By carefully adjusting the
capacitance the same setting on the grid dipper
can be made to dip. During this operation be
sure that you do not have stray hand capacitance
or metal in the immediate vicinity. Otherwise
the setting will be inaccurate and the trap will
be tuned to a wrong frequency.

After the tubular capacitor has been adjusted
mark the position and drill a hole for a 10-32
screw exactly one inch from each end. These
screws will serve to fix the capacitor to the
dowel and also will be used as terminals for
each end of the inductor.

To make the inductor get a piece of #14
enameled wire about 12 to 15 feet long. One
end should be clamped in a vise and the wire
stretched to remove all kinks. Now, using a
cylinder of about 1%"” in diameter close wind
the entire length of the wire on the cylinder.

When the tension is released the wire will
spring out so that it is just under 12" diameter.
A coil form of clear plastic, laminated bakelite,
or other insulating material 2” long can be used
and 17 turns of the wire are carefully worked
over the form, allowing enough on each end to
make connection with the 10-32 screws. These
are uniformly spaced over exactly 12" for an
inductance of 5 gh. This, in parallel with the 100
mmf capacitor will tune to 7200 kc. For con-
struction details of the trap refer to the accom-
panying photographs. On each end a small hole
is drilled through both the wood and thin wall
for the # 14 copperweld wire. Both ends of the
trap are tinned for a good electrical connection.

Weatherproofing

In order to provide all weather operation the
coil should be waterproofed. This can be done
in several ways. The coil is spaced equally from
the thin wall using strips from a polyethylene
squeeze bottle and various materials can be used
for waterproofing. Tar from an old transformer
worked well, provided that it was not too hot.
A mixture of paraffin and beeswax worked well
but showed a slight tendency to crack in cold
Minnesota winters. Our best results were with
an epoxy cement which comes in two tubes and
can be purchased in most hardware stores. The
Borden Company makes a two component Epoxy
Flmers glue as does the Welwood Company.
This can be loaded with whiting (calcium car-

' bonate) to increase the amount, lower the cost,
. and eliminate the running or sagging properties

of the glue. For those amateurs employed In
electrical manufacturing firms the possibility
exists of procuring the raw epoxy resins and
hardeners. Shell’'s Epon 828 and General Mills
Versamid 140 in equal proportions worked well.




Model 423 Antenna Construction

Dimensions of the antenna are as follows: A
center insulator is fed on each side with the
center and braid, respectively, of a 50 ohm coax
cable. Exactly 31 feet 4 inches on each side of
the center of the insulator, install the traps with
the larger thin wall toward the center to pre-
vent water from collecting around the wooden
dowel. The outer sections of the antenna extend
beyond each trap 22 feet for a total antenna
length of 108 feet. This is shown in fig. 1.

Theoretically the center of a dipole should
SOLVE YOUR have an impedance of 72 ohms. However, mosl
Tv' PROBLEMS hams do not place their antennas high enough
aEe

to be Y wave length above ground, and as a

with these B&W O6-Meter result the impedance is usually lower and 52
Low Pass Filters ohms gives a better match.
'A BM:‘ low pt:n "'.'."'ﬂi“’“,f'“' id“ the coaxial lead Feeding with RG-8/U coax the best feeder
of your transmitter wi op the radiation of spurious e o ) 1
and harmonic signals which interfere with TV recep- length was found 1o Mo & with location bul
tion. These two filters are usable through the fre- around 70 feet seemed to give the lowest s.w.r.
quency range of 30 to 54 MC in amateur and on all bands
commercial installations. N o : . :
-&%ﬂ 423 isa 3 ulitiun filter for transmitters up As in all antennas, maximum efficiency 1s
to watts output. It reduces spurious and har- avails anlv . v i
monic signals higher than 62 MC by at least 50 DB available only at one frequency in each band,
(a radu:tuﬂ?uf mg 100,000 times). and the s.w.r. will increase as the transmautter 1s
Model is a 5 section filter for transmitters u al f: > O |
5 1 W outsut. (% seduces Spurious snd h“mmg tuned farther from the resonant point. It dgeﬁ
signals higher than 62 MC by more than 60 DB not change much for about 100 kc on each side
(a reduction of 1 million times). of the resonant frequency.
ORDER THROUGH YOUR LOCAL DISTRIBUTOR If you are interested in operation in the c.w.
portion of the bands the center sections should
BARKER & WILLIAMSON, Inc. each be made two feet longer and the end sec-
BRISTOL, PENNSYLVANIA tions should be made three feet longer for a total
length of 118 feet. The trap should also be
For further information, check number 5, on page 110 tuned to 105 mmf before winding the induct-

ances. This will give a much lower s.w.r. in the
area of the bands you are most interested in.
This antenna offers an interesting and inex-
pensive building project and will allow the
average ham with limited space and budget a
chance to improve his transmitting efficiency
and operating enjoyment. E

————

Solution: Dec. Polargram Puzzle

Arrows denote hidden words

START
¥
e YWl B by
I p A |
g P L E R
v 2 ! c
T 5 a\R|A [y / /N "
A ] 8 L = H
U 5
/ c o 1 \P SI1°[4/r A R
R A N 0
C /¢ = e P - €
Irr o 0 "T c
2 ’ S5 E\ ™
s I| T : R A | o
1 o IS ES m C JE| D E
{ 00’s OF BIG PAGES c Q /| ¢
[ CRAMMED WITH SAVINGS ALR % Ve UL
b N P B
BURSTEIN-APPLEBEE CO.] N\ TSR
Dept. CQ, 1012 McGee 5t., Kansas City 6, Mo. . ; . 6 XD fmfalx\" . 0
| O Rush me FREE 1964 B-A Catalog. b & e\ s
G N | = E L D E -
I RS . SURUUR— : > > . A S
| & &3 PR B
I Addfﬂs A o - —_— - — 0 ’
!
| - | 3 PRI e e PRy S AT | - o SEC—— . b
o v s i s i e S s e s i A il R— | @&

For further information, check number 7, on page 110
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