BY DOUG DeMAW, W1FB

CONSTRUCTION PROJECTS, TECHNIQUES, AND THEORY

The Mechanics of Coaxial Traps

I am frequently asked, “What's the best way
to build an antenna trap?” Certainly, the art of
building these components has been covered
in the amateur literature by numerous authors
in the past. Early-day homemade traps con-
sisted of a suitable piece of B & W Miniductor
stock and a parallel capacitor that could han-
dle the BF current without overheating or chang-
ing value. Suitable capacitors were plentiful in
the days when kW amplifiers were the excep-
tion.rather than the rule. But now that linear
amplifiers are plentiful, it becomes a challenge
to build an antenna trap that won't overheat or
become short-circuited. The outlook improved
markedly when R. H. Johns described his coax-
ial traps in QST magazine.! These traps rely
upon the inherent capacitance in coaxial cable,
along with the inductance that results when the
proper number of cable turns are wound on a
coil form. Therefore, the number of turns
required for a particular resonant frequency is
a function of the capacitance per foot of the
cable used for the trap.

Other authors have writien articies about
coaxial traps and their use.2.3 A computer pro-
gram for accurately designing coaxial traps is
one of the many contained on the VE3ERP 3.5
inch diskette for DOS, which is available for
$5.4 Therefore, t will notinclude the design pro-
cedures for coaxial traps in this article. Instead,
tet’s discuss trap performance and the mech-
anical aspects of building these devices.
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Physical Characteristics

Coeaxial traps that are wound with RG-58 cable
will safely accommodate the full legal amateur
power level. They may be made more compact
and lightweight by using miniature RG-174
coax and smalier coil forms, but the maximum
safe power level is 500 watts for the smaller
coax. RG-174 coaxial traps are desirable’for
portable multiband antennas. Conversely, RG-
58 cable requires a larger and heavier coil
form, which must be a consideration jf sever-
al traps are centained in one antenna.

It becomes obvious that strong, thin-wail coll
forms are better for these larger traps. The
weight of the coax for 160 and 75 meter traps,
especially, is a tad on the hefty side to begin
with. PVC plumbing pipe is readily available
and works nicely as coil-form material. Try to
select the thin-wall variety. The iraps pictured
in this article are wound on thick wall pipe (315
inch wall thickness) with a 28/s inch OD, sim-
ply because that's what | had on hand. The 1.9
MHz trap weighs 14 ounces without the end
caps and eye bolts installed. Fiberglass, or
thin-wall cloth phenalic tubing, would reduce
the weight substantially, The 3.85 MHz trap
weighs 11 aunces with the 38 inch Delrin end
plugs and other hardware in place. Wooden
end plugs, bailed in carning wax, would de-
crease the weight by a couple of ounces.

Trap Quality

Coaxial traps have a relatively high vatue of Q.
i observed this when using a Kenwood DM-81

Fig. 1~ Photograph of assembled coaxial iraps for 160, 75, and 20
meters. The small unit weighs 1 ounce and is wound with RG-174 on a

1 inch O form. The mini trap is coated with fool handle dip compound.

Fig. 2- End view of the 75 and 160 meter traps. The insert plug and eye
bolt for the 160 meter unit has been omitted in order to show ihe inte-
rior construction of the traps. The smaller 75 meter assembly is seen in

dip meter tocheck the trap resonance. Despite
the small dipper coils, a sharp indication was
obtained when the dipper probe was 8 inches
away from the end of the traps. This indicated
high Q (preferred). Owing to this characteris-
tic, the impedance of coaxial traps is high. The
effective operating bandwidth of the traps is
on par with the 2:1 SWR bandwidth of most
dipoles, despite the high Q.

The longevity of coaxial traps can be im-
proved if you are lucky enough to find some
Teflon-insulated RG-58 cable that has UV-re-
sistant outer insulation. | don't know if cable of
this type can be obtained, but Teflon coax is
available. Some form of UV protection (o pre-
vent degradation of the traps}) is desirable. If
2344 inch shrink tubing were avaitable, it would
be an ideal covering for the traps. | have had
good results with tool-handle dip compound
for protecting coaxial traps | built in the past.
Two layers of the material were used. The raps
held up well during an outdoor test period of
five years. Once dried, the compound had no
effect on the trap resonance or Q.

Mechanical Details

Figs. 1 and 2 show how my traps are con-
structed. A Y2 inch by 2 inch sirip of double-
sided PC board material is used at each end
of the trap. Each strip is held in place by means
of two 6-32 flathead screws. The strips serve
as conductors between the antenna and the
internal junctions of the trap. Lock washers are
used at all screw poinis to ensure fong-term
electrical integrity.

its compieted form.

124 = CQ = Sepiember 1995

Say You Saw It In CQ




F (MHz} Form OD (in.) Form L (in.) No. Turns Coax L (in.) Net C (pF) Net L {uH)
]] 14.175 112 234 6.50 36.98 856 1.49
1] - 10.10 112 32 8.70 4912 112.4 2.21
7.15 233 4.0 11.85 66.51 152.24 3.28
3.85 258 412 12.45 104.05 241.11 714
3.60 238 4tz 13.20 110.25 255.00 4.00
1.90 238 63/4 23.25 193.35 448.00 6.00

The letter L in this table {other than the right-hand column) refers length, which is given in inches before the shield braid is separated from
the inner conductor. The braid at one end of the coil must be leng encugh 1o reach to the center conductor at the opposite end of the trap. The
remaining shigld braid and the two center-conductor stubs are approximately 1 inch long. Resonance of the completed traps may be checked

with a dip meter while monitoring the dipper signat with a calibrated receiver.

The trap end plugs are opticnal. | prefer {0
use them because they deter wasps from
puitding nests inside the tubing, and because
they prevent internal buiid-up of ice or snow.
Tne plugs are fitted with eye bolts to provide
anchor points for the antenna wire. If you omit
the plugs. you may drill a hole at each end of
the trap for use as an antenna-wire anchor
point. Two solder lugs are used on each PC-
woard strip. One is installed outside the trap
for the antenna connaction. The other one is
used as a soldering terminal for the coaxiai
cabte, inside the trap.

Ezch end plug is held in place by three G-
39 screws. The plastic plugs are drilled and
tapped for 6-32 screws (three for each plug).
If wooden plugs are used, you may use flat-
head wood screws to affix them.

it is wise to seal the open ends of the trap
cable with epoxy cement, GOOP brand seal-
ant, or Coax Seal® putty. This will prevent
moisture from migrating inside the shietd braid
and contarninating the RG-58 cable.

Electrical Considerations

The traps described in this article are wound
with RG-58A/U. Other small 50 ohm coaxial
cable is suitable. If you want to adc a margin
of safety for high power, you can use RG-8X
coax. The Radio Works, Inc.5 catalog lists their

Table I- Coaxial trap constants.

top-of-the-tine RG-8X as CQ-8X MM, 1t is a
marine-grade cable that is high-temperature
stable and contains solid dieiectric crush-
proof insulation. Since RG-8X has agreaterCD
than RG-58, a longer coil form would be
required. Fig. 2 shows the assembled 160 and
75 meter traps. The medium-size unit,with the
end plugs is for 3.85 MHz. Included in the
photo is a 1 inch CD mini trag for 20 meters
that was built by my son, Dave DelMaw, NSHLE,
for use in his ORP trap dipole. This tiny trap is
wound with RG-174 and weighs one cunce. It
is coated with tool-handle dip.

Some of you are probabily wondering where
an amateur might use a 160 meter trap. Traps
for that frequency are useful in a 75 meter full-
wave loop to permit 1.8 MHz operation. Half-
frequency loops (e.g., & 75 meter loop on 160
meters) perform miserably. They provide sub-
stantially less gain than a full-size dipole. How-
aver, it the loop is opened electrically oppo-
site the feed point by means of a 160 meter
trap. the antenna performs as a 160 meter
“serunched” dipole and works quite well. The
trap effectively opens the loop at 160 meters,
but closes it for the bands helow 160 meters.
Muliiband operation assumes that tuned feed-
ers are used with the 75 meter locp.

Fig. 3 contains information about how the
ends of the coaxial cable are joined to cbtain
the required capacitance and inductance for
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Fig. 3- Consfruction details and hookup information for the coaxial traps.
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trap resonance. Noie that the center conduc-
tor at one end of the coil is connected to the
shield braid at the opposite end of the coll. The
trap turns are close-wound.

75 Meter Trap Constants

The following electrical constants are based on
a coil-form diameter of 2.375 inches and RG-
58A/U cable for the 3.85 MHz trap described
ners. An effective capacitance (28.5 pF/fit) of
241 pF and an inductance of 7.14 uH (X, Xy =
172) results from using the required 104 inch
length of coax cable. “The coil lengih is 2.53
inches and the form factor is 0.88:1. There are
12.45 close-wound turns of cable wrapped
around the 43/4 inch length of PVC tubing.

Table | tists winding information for a variety
of coaxial traps. The referenced QSTarticie by
R. Sommer, N4UU, containg charts thatcan be
used to design traps for any HF band when
ysing various coil form diameters. If you have
an IBM-compatible computer, you can uiilize
the aforementioned VE3ERP software 1o de-
sign thase traps precisely.

The recommendead form factor (diameter to
jength ratio} for these traps isfrom 1:1to 201,
This range ensures the high Q that makes the
traps effective for divorcing the unwanted
parts of an antenna.

Summary Comments

A variety of plastic tubing materials are avail-
abie from supply houses that market those
products. U.S. Plastics of Lima, Ohio lists all
manner of plastic and phenalic tubing, rods,
and shesting in its catalog. Check your tele-
phone Yellow Pages for the name of a suppli-
er near you. An excellent lightweight tubing is
high-impact polystyrene, which is white in
color. The frap end plugs can be made from
inexpensive PVC sheeting, which is also avait-
able from plastics distributors.

Footnotes

4 R.H. Johns, “Coaxial Cable Antenna Traps,”
QST, May 1981, pp. 15-17.
2. D). DeMaw, “Lightweight Trap Antennas,
Some Thoughts,” GST, June 1983, pp. 15-1 8.
3 R. Sommer, “Optimizing Coaxial-Cable
Traps, QST, Dec. 1884, pp. 37-42.

6-32 screw A HAMCALC 9.4/FOTOCALC 1.6. Send 85
1™y 1{p" p— . E .b.oen

/io?ctis OO0 o Geo. Murphy, VE3ERP, 77 McKenzie St.,
END PLUG ALTERNATIVE OOKU 5. The Radio Works, inc., Box 6159, Ports-

mouth, VA 23703, Phone 800-280-8327 for cat-

alog or orders. 73, Doug, W1iFB
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