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Have you ever needed to attach an antenna to a
bus? Neither had the authors...

preparation for the May 8, 2004 disagter drill a Dulles
Inlnternational Airport, those of usin the Fairfax

(Virginia) ARES sarted struggling with the idea of

how lo mount an antenna on a bus. Why abus? We were
using them to transport the maority of the volunteer "victims"
from the mock crash site to areamedicd facilities.

At first, we hadn't even known if we'd be operating from
school buses, small limo buses or large charter buses. One prob-
lem with busesisthat in order to save weight, the upper parts
are often made of fiberglass, aluminum or other lightweight
aloys. Mag mounts have nothing to stick to, and there's a good
chance that there's not even a good ground plane on the top.

On the way to a planning meeting, the authors derived some
inspiration for an antenna mount from a suction cup mount
for holding a personal digital assistant device (PDA) to the car
windshield. We discussed ways of finding sources of heavy-duty
suction cups to build an antenna mount. Later, we each
searched the Internet for suppliers of suction cups and came
upwith similar devicesfromavariety of sources.

We were lucky enough to find a local supplier of a small
variety of heavy-duty suction cups a Harbor Freight in
Woodbridge, Virginia (www.harborfreight.com). They had a
number of items that looked like they might work, but one
in particular stood out—a device for

handle. We drove to the nearby store and purchased enough to
make antenna mounts for all seven buses in the drill, plus a
few extrafor experimentation.

In what turned out to be an all-day affair, the authors, along
with Maria Norton, KG4JBJ, created suction cup mounts for
NMO antennas from both simple L bracket mounts (Figures 1
and 6) and from luggage rack mounts (Figure 2). We also cre-
ated a mast mount for a quarter-wave ground plane antenna
(Figure 3) and a support for mag mount antennas (Figures 4
and 5). All of the mounts with the exception of the quarter-
wave ground plane also received a short "rat tail" radia (green
wire in the photos) to help provide the ground side of the an-
tenna. The various mounts for NMO antennas were configured
so that they could be used either on a horizonta plane like a
roof or on avertical plane like awindow.

The L-bracket NMO mounts were bolted through the handles
on the suction cup. We drilled two holes for the horizontad
mount orientation and two holes for the vertical mount
orientation. Changing the antenna orientation would require
simply moving those two bolts. The luggage rack mount was
attached to the suction cup handle with astrap, so the orientation
could be changed by loosening the strap and rotating the
mount. The mag mounts were built for mounting on a vertica

surface. We purchased some 5 inch steel

lifting raised flooring tiles or carrying
sheets of glass. This device has two large (4
inch) suction cupswith attach/release levers
connected by a
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Figure 1—Using a suction cup assembly
designed to lift floor tiles and hold glass for
transport, the authors, along with KG4JBJ,
devised this simple L bracket mount for an
NMO antenna.

plates for electrical junction boxes and
mounted them lo the suction cup handles
with two bolts. We also discovered that our
'. double suc-
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split suction cups.

Figure 2—A luggage-rack mount
attached to PVC pipe and supported by

Figure 3—A 1/4 wave ground plane
attached to PVC pipe. Again, it is
supported by split suction cups.



Figure 4—With
metallic surfaces
hard to come by
on the bus, this
mag mount
assembly did the
trick.

tion cup floor tile lifters could not be attached to compound
curved surfaces, such as many automobile front and rear
windows. They could usually be attached to a sde window,
however, aslong as the mount went side to side and not top to
bottom. The curve of the glass kept the suction cup from
sedling.

We measured the SWR on most of the antenna configura-
tions (direct NMO mount, mag mount and luggage rack mount) to
be between 1.3 and 1.5:1. The quarter-wave ground plane was
closeto 1:1. Adding the rat tail lowered the SWR from 1.6 or
1.7:1to the figures above.

On disaster drill day, everything went according to plan.
We inspected the large charter buses immediately upon arrival
and found that they had only three openings to the outside for
feed line: The entry door at the right front corner of the bus, a
single roof vent/escape hatch toward the rear and a small diding
window next to the driver. We al so inspected the roof—all of our
buses had flat fiberglass/plastic roofs. Our antenna mounts
could be mounted on the roof or a window but we decided to
use the position immediady behind the driver and run our
feed lines out his window to the antennas mounted on one of the
forward side windows. Six of the seven buses used these
suction cup mounts

Did They Work? All of the mounts held up throughout the drill.
In the case of
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Figure 5—Detailed diagram of the mag mount assembly.
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Figure 6—Detailed
diagram of the NMO
mount assembly.

The design allows for
either horizontal or
vertical mounting

Holes for Perpendicular Mounting

one bus, the antenna was driven through some trees, knocking
the mag mount antenna from its suction cup mount. Fortunately,
the mount survived. Since the radio operators on that bus did not
have a ladder to reach the mount to reinstal the antenna, they
retrieved the antenna and duct-taped it to the dashboard.

Allinal. it was asuccessful venture, one that solved the problem
of temporarily attaching antennas to unknown vehicles. We have
a good assortment of these mounts now, and based on the
amount of interest among local ARES groups, we're likely to
need quite afew more for our next activation or exercise.
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