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The HyGain DX-88 Vertical, Refined

A popular commercial vertical

gains remote tuning on 80/40 meters.

By Peter Langenegger, HBOPL

he HyGain DX-88 is one of the

most popular vertical antennas

among apartment-house dwell-

ers in Europe and elsewhere.
Although it requires a set of radials, it can be
operated without them when it is installed on
a metal roof. A major advantage of the DX-
88 ground-plane design is that it operates
on all amateur bands from 3.5 to 30 MHz,
albeit with reduced efficiency on the lower-
frequency bands.

One disadvantage is the limited band-
width on the 80 meter band, which is
roughly 60 kHz for an SWR of 2:1. This
makes it necessary to decide on the preferred
mode/frequency range before the antenna
is mounted in its final position for 80 meter
operation. On 40 meters the 2:1 SWR band-
width is well over 160 kHz.

Basic Solution

Fortunately, the 80/40-meter section of
this antenna is close to the base and hence
can be easily worked on. It includes origi-
nally two piston (“trombone”) capacitors
around 95 pF each. If one of these capacitors
could be varied remotely, resonance in the
80 and 40 meter bands can be shifted to the
desired frequency in the CW or phone sec-
tion. I considered this a worthwhile project
to tackle.

Some time ago I stumbled across an
article by Helmut Hanserl, OE5AN, in
the RSGB publication, The Antenna File.
Helmut described his approach to solving
this problem by replacing one of the trom-
bone capacitors with an encapsulated vari-
able capacitor, driven through a long plastic
rod by a dc motor at the electrical base of
the antenna. Indeed, this was a fascinating
idea. Although Helmut says that it worked
well for years, [ had my doubts relative to
mechanical shortcomings, such as unwanted
torsion of the plastic rod. This would result
in backlash in the variable capacitor. The
design also might allow leakage of water
into the motor housing.
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Figure 2—Close-
up photo of two
plastic boxes glued
together. These
contain the motor,
insulated coupling
and variable
capacitor.

I locked for a
better solution. [
do want to point
out that this is an

mounted on a roof.The box in the center
contains the motor and air variable
capacitor.

“idea” article, not

a blow-by-blow
description on how to duplicate exactly my
particular solution. We have a saying here
in Switzerland: “This is not meant for those
who hold a file on its blade rather than on
the handle.”

Motor/Capacitor Combination
Within the Antenna

The approach I selected was a motor/
capacitor combination mounted right
where one of the trombone capacitors was
removed. (See Figures 1 through 3.) The
motor is a reversible 48 V ac type, requiring
a 3-conductor control cable. The motor with
its 1-rpm reduction gear drive is coupled
to the variable capacitor (150 pE, 4 kV) by
means of a flexible ceramic coupling. Since
I couldn’t find a gasketed box big enough to
hold the gear motor, coupler and the variable
capacitor, I used two gasketed plastic boxes
that T glued together. One holds the motor
and flexible coupler, and one holds the vari-
able capacitor.

The glued-together boxes containing the
motor, coupler and tuning capacitor were
mounted to the antenna using two alu-
minium brackets that are readily available
in Europe. You could just as easily use alu-
minium L-brackets with a U-bolt attached
to the antenna, and with two bolts and nuts
connected electrically to the tuning capacitor
through the top and bottom walls of the box.
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Figure 3—Schematic of the motor/capacitor box. The variable capacitor is 150 pF

at 4 kv.

Figure 4—Chromium-plated brass “mains
cable feed-through fitting” used to create
a simple vent plug by removing the rubber
gasket and inserting a stainless steel
screen from a water faucet.

The assembly has a vent plug at the bot-
tom to allow any condensation that might
accumulate in the box to drain out. Although
some people simply drill a drain hole in the
bottom of a box, this is not a good idea since
spiders will sneak in, messing up things
inside in no time. I used so-called “mains
cable feed-through fittings,” which are made
of chromium-plated brass. See Figure 4. I
removed the rubber gasket inside the fitting,
which normally is squeezed down onto a
cable by the outer nut. In its place I inserted
a small piece of stainless steel mesh found
in water faucets.

The shielded 3-wire control cable for
the ac motor is fed directly underneath the
motor/capacitor box into the lowest section
of the antenna and leaves it just above the

Figure 5—Photo of die-cast aluminum box
with ceramic feed-through insulators at
base of vertical antenna.
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Figure 6—Schematic of filters used to block RF while allowing ac to get to the motor.
The upper capacitors are 0.001 uF ceramics, the lower capacitors are 0.01 pF ceramics

and the inductors are all 2.5 pH.
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Figure 7—SWR curves as the variable
capacitor is adjusted to cover portions of
40 and 80 meters.

base insulator. (See Figures 5 and 6.) The
shield of the control cable is connected to the
lowest antenna section, where it enters and
leaves the tube. At the base of the antenna,
the three conductors are then fed to three
ceramic feed-through insulators sitting on
top of a die-cast aluminium box housing the
RF-decoupling parts. This box also includes
a drainage vent plug.

The actual RF-decoupling circuit is
shown in Figure 6. It consists basically of
a m-section filter, using 2.5 mH RF chokes
and ceramic capacitors. (Certain commer-
cial powerline noise filters come close to
the required specs and could be used with
equally good results. You should, however,
check component values with the manufac-
turer.) You should consider the dc resistance
of the 2.5 mH RF chokes while calculating
the low-voltage ac-supply for the motor. In
my case, the loop resistance (two 2.5 mH
chokes in series) turned out to be nearly
25 €2. The resulting voltage drop at the motor
terminals {(about 5 V) was not significant
enough to affect the operation of the motor.

From the RF-decoupling box, the shielded
3-wire control cable is fed—this time inside
the supporting mast of the antenna—under
the roof and then to the shack.

Remote Control
The remote control of the antenna is

merely a mains transformer with a 48 V
secondary winding, followed by a “Kellogg™
type switch (one pole, double-throw, with

spring-action center positioning) with which

the turning direction of the motor can be

selected. To keep possible repair work of the
antenna at a minimum, the phase-shift capac-
itor for the ac motor was not placed in the
motor/capacitor housing, but in the Remote
Control Box, which has much easier access.

Operation/Tuning

Figure 7 shows the SWR curves within
the 80 and 40 meter bands in an impressive
way. Tuning of the antenna on these bands is
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simple. If the station transmitter/transceiver
has an internal tuner, it has to be switched
off, otherwise it would itself search for
the best possible antenna match. A small
amount of RF, enough to produce a solid
reading on the SWR meter, is then applied
to the antenna. A flick of the Kellogg switch
to either side starts the motor and moves the
resonance to the desired frequency. Soon,
the SWR meter will show a continuing
reduction of reflected power until a signifi-
cant dip occurs. Eventually, the direction of
the motor has to be changed briefly for a
correction of the SWR.

Guying

The additional weight and wind load
of the motor/capacitor assembly makes
proper guying of the antenna inevitable.
A fairly good point for attaching three, or
even better four, guy wires is between the
20 and 30 meter sections. I selected Kevlar
rope, type K-1 (2 mm) from Titanex and
aluminium-alloy turnbuckles, type KA from
the same manufacturer. (See Figure 8.) The
somewhat exposed situation of my location
often experiences gusts of wind, calling for
additional measures. I fixed the guy wires
to the roof through a stainless-steel spring
to dampen wind gusts at the antenna. The
springs are bridged with a short piece of
stainless steel chain to secure the antenna in
case the springs eventually break after some
years. Needless to say, the entire setup is
engineered in such a way that it should last
for quite some time.

A Final Word

The antenna works perfectly after this mod-
ification. The efficiency is improved on 80 and
40 meters because I can move the antenna res-
onance anywhere in the band remotely from
the shack. I hope that HyGain will continue
to market this antenna, particularly now that
decreasing sunspot activity makes operation
on the lower bands more interesting.

Perhaps the HyGain design engineers
will come up with a kit to modify the DX-88

Figure 8—Guy
clamp used at
bottom of guy
wires attached
to the modified
vertical antenna.

so that other users may enjoy this antenna as
much as I do!

Peter Langenegger, HB9PL, was first licensed in
1954. He was a field engineer for Collins Radio
Co (and was responsible for communications
during the shooting of “Lawrence of Arabia” in
Jordan in 1962). He is now Rockwell-Collins’
Swiss Sales Representative. He has been DXCC
Honor Roll #1 since 1982. Peter has held the
calls TG9HB, JY2ZNZK and VPY/HBYPL. He
can be reached at Binzstrasse 62, Postbox
321, CH-8712 Staefa, Switzerland or at peter.
langenegger @active.ch. o5
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HAVE YOU WORKED ALL STATES?
#The Worked All States award is given for submit-
ting confirmations from all 50 states. Aside from
the basic certificate for
any combination of bands/ G
modes, specialty certifi-
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cates are issued for a vari- Ly .
ety of different bands and "
modes such as Satellite, |
160 meters, SSTV, Digital, e

Phone and VHF band.
Available endorsements
include CW, Novice,
QRP, Packet, EME and
any single band. The Digital award is available for
the various modes, and the Phone award is endors-
able for the various sub-modes. Digital and Phone
awards are dated but not numbered. Cards are
checked by a volunteer ARRL HF Awards Manager
affiliated with an ARRL Special Service Club
(although QSL cards can be checked at HQ, absent
an awards manager). To encourage increased
activity and station improvement throughout the
bands, the 5-Band WAS certificate (and plaque) is
available for working all states on 5 amateur bands
(except 10/18/24 MHz). More detailed information,
including current fees and HF Awards Manager
listings, is available at www.arrl.org/awards.

QST congratulates...

4 ARRL San Joaquin Valley Section Manager
Charles McConnell, W6DPD, of Fresno, California,
on being listed in the 2006-2007 edition of Who's
Who in American Educarion. He retired in 2001
after 34 vears in education. He has also served as
Pacific Division Vice Director and Director.



