The Modular Rover—A Van for All Reasons
Rick Rosen, KIDS ricklds@hotmail.com

Some might say that | made the mistake in 1997 by moving to an antenna
restricted community which would permanently impair my ability to actively participate
in VHF radio activities. On the other hand, having experienced the thrill of my first
mountain-top 10GHz QSOs in the early 1980’s, | was sure that the ability to
communicate from those portable locations would afford me the excitement that
operating from an average home site could not provide.

There are certainly a few radio amateurs who have had the good fortune to find a
suitably high and unobstructed radio location, in a population area that had a relative
density of VHF- UHF and microwave ops. They have devoted the time, resources and
energy to pursue this unique phase of communication. They have built their homes, and
kept their fingers crossed that zoning boards and neighbors would not compromise their
plans of tall towers and big arrays, hoped there would be no TVI complaints. But, that is
a rarity. Others have sought a remote location and avoided the neighbor and zoning
issues, only to be faced with the difficulties of getting roads, electrical service, phone
lines, water and sewage to the location. Additionally, vandalism is a recurrent problem
for these remote sites.

We lived in Providence, RI for 23 years in a three story colonial home. My first
antenna was an HF vertical, easily mounted and counterpoised with radials for several
bands, but after a few years, | wanted more, and a roof mounted tower seemed the way to
go. For the first 10 years | had a few inexpensive tripod towers that supported a TH3MK3
tribander. | say few, not because there were several on the roof, but because they needed
to be replaced every few years as their inexpensive riveted construction periodically
failed from the winds and rocking motion of the antenna and rotor. When | became
involved with satellite communication, | started out with a ground-mounted pair of
circularly polarized beams, but quickly found out that they would be best mounted atop
the tribander. After the third tripod tower broke, I invested in a quad-legged Texas Tower
and thrust bearing, which would sustain not only the tribander and the satellite beam pair,
but also a 220 MHz yagi, and on occasion, a 1296 MHz beam. | also upgraded the rotor
to an HD-73, and this combination seemed to play well from home. Yes, it seemed to
play well, until I realized that there were a lot more stations out there on VHF that | was
missing. It was at this time that | realized that the signals were severely hampered by the
hill that rose immediately to the west. As | drove up that hill, I found the antique Brown
University Astronomical Observatory at the crest.

A block away from me lived W1BGM, who mentioned that he had encountered
some graduate students in the physics and astronomy departments at Brown University
where he was employed, who were hams that were also interested in VHF. One thing led
to another, and although I asked permission to do a temporary VHF set-up near the
antique observatory. Instead, as a medical school volunteer faculty member, I was invited
to ascend to the roof of the Barus-Holly Physics building to see if that wasn’t a better



spot. The building was the second highest structure on the “East Side” of Providence,
only 1 mile from my home QTH, with a commanding view in all directions. In addition,
there was a small observatory for shelter, electric power, bathroom facilities a floor
below, storage area for antennas and amplifiers, and free parking. At this time, I met Bob
McGwier, NAHY, who was pursuing his applied mathematics PhD at Brown, and we
operated a few events there together atop the Barus-Holly building. For several years |
operated the VHF events from the roof with a series of guests including members of
various local clubs, my neighbor KIPAM, and other Brown graduate students. Everyone
enjoying the meteor scatter, sprints, June and September VHF QSO parties, and August
UHF. I’d also add the January VHFSS, with the caveat that we operated there, but it was
not really enjoyable in the RI winters, as there was snow and ice atop the building, and
the small electric heater we used in the cupola really couldn’t keep up with the cold
temps and wind-chill. Since we had no way to run the coax lines out of the small shelter
beside the door or the dome, we stuffed the slightly opened door with as much foam as
we could, but it was still tooth-chattering cold.

There are no unobstructed high radio locations in RI, except for the two tall
buildings on the East Side, and a little known fire tower in Smithfield, that peeks out over
the trees from a 700’ ridge. Although Jeremoth Hill is a bit higher, there are lots of trees
and a few commercial towers, and no accommodation for a radio amateur. Our first
10GHz attempt was made from the fire tower in Smithfield, and we easily worked
another op (I think it was AF1T then) whose sigs were 40+/S9 from atop Wachusett
mountain, that was essentially a 100km LOS path. The next 10GHz weekend, | operated
from the peak of Wachusett mountain. After those experiences, | vowed 1’d never again
try to limit myself by VHF operation from low or obstructed areas, but seek out better
and higher portable locations. Thus began my rover fever, which coincided with the
development of the rover class for the VHF contests.

The first roves were to a few local grids FN41, 31 and 42, packing the XYL’s
station wagon with gear, operating off the tail gate and erecting masts and antennas at
each site. Of course this was not feasible in January, so | set up an operating position
from inside the front or rear seat, complicating the operation as I did not have the
Armstrong access to the masts from inside the vehicle. | struggled with this type of a set-
up until I moved to the Philadelphia, PA area. During construction of my home, I had the
builder place a 3” PVC from the basement to the attic so that I could run a coaxial cable
or two up to the attic, and could at least string a G5RV 40m-10m antenna and an LP for
bands through 1296, although with limited rotation, it remains fixed to the NE. But, |
knew I could never really have much VHF enjoyment from the home QTH with the
antenna restrictions and covenants of the homeowner’s association. After meeting some
of the other regional rovers such as W31Y, ND3F and KA1ZE, | made a decision - |
would invest in a rover van.

After carefully measuring the garage height, I started to seek a full sized van in
useable shape and reasonably economical. A 1994 Ford E-150 6 cylinder engine came
my way with 105K miles, and the price was right. | stripped it clean as it had been
previously owned by an electrical contractor there were parts storage bins in the back,



and lots of spilled coffee stains in the front. After studying a variety of rover set-ups, |
went about designing something that would be useful for all types of radio
communication, including HF contesting, rag-chewing, and with the potential for public
service. The toughest decision was how to support the antennas. Many rovers use a
cantilevered mast or tower that sits across the top of the van while in motion. A few have
managed to get a hydraulic or air-mast for either center vehicle or rear mounting. Others
used a short mast that attached to the roof with various types of luggage rack brackets. |
needed to have the ability to dissemble the mast from the van in order to park it in the
garage. As it was, there was only about 4” clearance between the van roof and the garage
door.

I decided that I would have a 1-1/2” diameter mast that fit through a hole in the
roof of the van, extending up 1-2” through the hole, and that the antennas would be
mounted on a 1-3/4” mast, the next size bigger than the base mast, so that antennas could
slide easily on for use. The base mast was mounted onto a Ham-M rotor, bolted to a
plywood base, which was then bolted to the van floor. A PVC plumbing fitting was used
as a protective bearing between the mast and the hole in the roof. The 2” hole was easily
cut using one of the multi-toothed circular hole cutters and a 1/2HP electric drill. A
second hole was cut nearby for the passage of all the coaxial cables, again using a PVC
fitting as protection for the cut edge of the metal roof. | usde a plunger rubber for rain
protection, and although the arrangement is not 100% drip-proof, it keeps the cabin
relatively dry in a downpour.

I can fit 10 pieces of coaxial cable (RG8, 9913 or LMR400) through the 2 hole,
which allows me to have enough cables for HF, VHF and microwave bands through
3456. My cables for 5GHz, 10GHz and 24GHz feed through the back doors to another
mast and rotor bolted to the rear corner of the van. | used a similar arrangement of
concentric masts for easy erection and removal of the dishes for those bands. I used a 3-
4” long %" bolt as a pin through the masts to allow them to be stable and low for travel,
yet raised and rotatable when on site for communication. When fitting the masts together,
it was useful to apply some emery cloth to the outer surface of the inner mast and the
inner surface of the outer telescoping mast. Some graphite spray between the concentric
masts helped them slip up and down easily, but found it’s difficult to clean off your hands
or clothing. The arrangement allowed me to push up the antennas an additional 3* above
the van roof from inside, if needed when on site, giving extra height to the antennas, and
reducing the interaction with the van’s metal roof.

For VHF and up operations, | made a dedicated antenna for each band. At times |
have used a simple dipole for 6m, a halo, a 3 element beam, and more recently a stressed
Moxon. The 6m antenna usually travels in a mount on the van end corner opposite the
dish mount, and then if needed, placed on top of the central stack of antennas for better
height and rotation. I also stuck a 222 loaded whip on that same mount as the 6m
antenna, as having 223.5FM open all the time was a great help during VHF contests. For
144MHz, 222MHz and 432MHz, | used beams with about 10" booms that I had acquired
through the used market of ham gear. (They are reasonably sturdy, but periodically
require replacement of broken elements, or attention to the matching system.) They are



stored in the garage attached to the 1-3/4” diameter mast that is about 10’ long. | have a
few large hooks on the wall with a rope and pulley system to keep them up toward the
ceiling of the garage and out of harm’s way. The loop yagis for 903MHz, 1296MHz,
2304MHz and 3456MHz are all from Directive Systems, and they are mounted together
on a crossboom in the same horizontal plane, which in turn was bolted to a short mast
that fits into the 1-3/4” mast that supports the 144-222-432 beams. It was fixed into place
with a long screw through both masts, so that all of the antennas are controlled by the
same rotor. A magnetic mount whip is also available if needed for 2m FM.

Before | had 24GHz capabilities, | used a separate dish and feed mounted on the
same mast each for 5GHz and 10GHz. | saw the advantage of using a dual feed for 5/10
and changed to that setup a few years ago. When | added 24GHz, | carefully aligned the
dishes, and used another telescoping mast piece to mount the 24GHz dish atop the 5/10
mast. Rather than using a through the mast pin, I drilled a hole through only the top mast
of the 24GHz dish, and then filed two slots in the mast of the 5/10 dish as a seat for the
bolt-pin so that | can easily pop the 24Ghz dish on and off when needed. One thing I still
need to do is reduce the voltage to the dish rotor to slow its speed in order to peak signals.

At various hamfests and other sources of used ham equipment sales, | bought a
Spider multiband vertical antenna with resonators for 75m thru 10m, including the
WARC bands. Seven resonators can be attached simultaneously to the vertical base, and
each of the resonators has a ferrite ring for adjusting frequency use and SWR within the
band. I also purchased a 3 element 10-15-20 mini-beam with an 8” boom, which when in
use, is mounted on a 12" mast, and placed in the telescoping position over the mast in the
center of the van. The minibeam stays fully assembled and is stored on hooks against the
garage wall.

My latest project has been EME (moonbounce) on 144MHz and 1296MHz. | had
always been interested in EME, and had visited the NC11 group when they operated on
432MHz in RI, and also K2UYH, operating 432MHz and 1296MHz. | was alerted to a
junk pile of four long 2m yagis, which were once used as an EME array, and a 10’ TVRO
mesh dish, all free for the taking. It’s important to remember that a free item can be very
costly. How costly? It is what has to be added to make things work. A few thousand
dollars later, I have a 400W 2m amp and cavity preamps, a power splitter and new coax,
an elevation rotor, a 120W amp for 23cm, a low-noise silver plated 1296 MHz cavity
preamp, multiple N relays and sequencer, a TS2000X, a septum feed and superscalar
ring, a tower section, new rotor and thrust bearing, along with their mounting plates and a
base plate for the tower section. I am hoping that a local ham will allow me to set-up on
their property for some EME weekends, or else I’ll have to get a trailer and storage for
that, too. | have made my first EME QSO on 2m with Chris, SP7DCS, but | am awaiting
warmer weather to do more and complete the 1296MHz EME.

Yes, all this operating is still based out of the van. A single long (5wl) yagi was
used for the first QSO, but the plan is to use a pair of them with full elevation capability.
They will be mounted on the center mast of the van. Operation on 23cm will require that
the dish be mounted on a short tower section, with its own azimuth rotor and elevation



jack. The tower has a hinged base, so it can be erected by one person, using a block and
tackle if necessary. Similar operations have been successfully accomplished, so I’'m
confident that I will succeed in my efforts.

Although the rig lineup has remained somewhat stable, there are always some
changes going on. Currently I use the following rigs in the rover:

FT100D for HF and as IF for microwave bands

Midland 146 FM

Kenwood 222 FM

FT736R for 50-144-222-432

50 MHz-160Wamp

144 MHz-400W amp

222MHz-120W amp

432MHz-100W amp

903MHz-DEMI transverter & 40W amp (soon to be 100W)

1296MHz-DEMI transverter & 120W amp

2304MHz-Kuhne transverter & 10W amp (soon to be 80W)

3456MHz-DEMI transverter &10W amp (soon to be 40W)

5760MHz-DEMI transverter & 10Wamp

10368MHz-DEMI transverter & 8Wamp

24GHz-Kuhne transverter & 2Wamp

Power is provided with a set of 75AH and 100AH Gel cells that were removed
from UPS service. | use 2 in parallel for powering the 200W and up amps for the lower 4
bands, and 2 in parallel for the microwaves. Another is used for the tranverters. For
greatest power output, I usually have the engine running, with the vehicle power in
parallel with the batteries. | use analog metering and a 50 amp fuse in that line, together
with a 100 amp contact solenoid for switching the power and charging on-line.

I built an operating table from scrap plywood and 2 X 4 lumber. It was designed
with space for the two transceivers and a lap-top computer on the 30” high main working
surface. There are two shelves extending the full length of the desk built-in underneath it.
The upper shelf has the microwave transverters and their amps for 903, 2304, 3456 and
5760. The lower shelf has the brick amps for 50, 144, 222 and 432, along with a 300W
sine-wave inverter. The batteries are on the van floor underneath the desk. The entire
desk is fastened securely to the driver’s side of the van wall with several screws and
bolts. I also built a superstructure that fits around the FT736 and is bracketed to the desk-
top that keeps it from moving. Onto this superstructure | also included compartments for
the rotor controllers. A rubber pad and double-faced foam tape also keeps things in place,
as any rover can attest, everything likes to move around. An electronic key paddle and a
few J-38s are also securely screwed onto the desktop. A box between the driver and
passenger seats holds the most frequently used accessories, such as the GPS, maps,
flashlights, fuses and compasses. Food and drink are usually in a cooler right behind the
seats. Less frequently used spare equipment, cables and tools are usually stowed under
the rear bench seat that can also convert into a bed. | was lucky to find a swivel captain’s



chair and the matching rear seat, together with all their seatbelt and mounting base
accessories at a local U-pull-it yard for vans and trucks.

I have enjoyed taking the van out as a rover in the January VHFSS, spring and fall
sprints, the VHF QSO parties in June and September, the August UHF contest and the
10GHz and Up weekends. When there was an opening on 6m, | was able to catch several
Europeans with the van in the driveway and the 6m 3 element beam. | have enjoyed
operating both HF and VHF for Field Day and various QSO parties. | operated for a few
hours for HF SS in November, and intend to put more effort into getting another clean-
sweep mug in future outings.

Although there is room in the van to seat up to four persons comfortably, my
usual rover companion is my son, Leon, N1XKT. He’s often busy making QSOs while
we’re in motion during the contests. Other times he provides me with all the important
assistance that a copilot should, like “Watch out for that truck changing lanes,” or “we
should take the next exit,” or “shouldn’t we call it a night?” At other times, the XYL has
accompanied me just to see what’s up, and takes along something like crochet work or a
book to keep herself occupied. | have often partnered with others to operate the 10GHz
and Up events, as | have AC power available and the big 2m amp for gathering up
potential contacts. The van has enough room to accommodate another 1m dish and
associated gear for a second 10GHz station. I’ve also used it to haul various pieces of
gear that I’ve purchased or obtained from others including multiple tower sections, and
the 10’ dish that I’m using for 1296 EME.

In order to maximize efficiency of time and maximize results, our experience has
shown that we should plan to travel to the furthest grid from home and work our way
back during the contest, allowing for sleep time from at least 2-7AM, when things are the
slowest on the air. Having tried this strategy a few times, we were not as successful as
planned. One rove brought us to FM18 and FM28 at the start of the contest. Another rove
started in FN30, and one June we drove most of Friday night to get to FN51 for a starting
grid. So why doesn’t this work out well? Because most of the single op stations are busy
on only 6 and 2m at the start of the contest, and unwilling to QSY to work us up the
bands, figuring that they will work those grids on Sunday when things are slower.
Additionally, many of the multiop stations barely have their microwave stations
functional and fully staffed for the start of the contest, knowing that they are pounding
the lower 2 or 4 bands for the first several hours. Although our FN51 spot seemed to be
ideal for tropo to the entire east coast, no-one seemed to be pointed in that direction for
several hours, and we spent 3 hours looking and calling CQ, only to work a few dozen
contacts. It even took over 2 hours to find KITEO and then we were able to work from
6m-10GHz easily. We managed to QSO W3CCX on 2, 432 and 1296 only.

My newest approach has been to take a spiral path around the density of
operators, starting closer to home (or Camelback, where W3CCX operates) on Saturday,
and then once the gear and contact frequencies are well established on all bands, to begin
to travel to more distant grids, and try to make the long push home late Sunday night. The



hazard here is the potential of heavy weekend traffic, but so far it hasn’t caused
troublesome delays.

One of the most successful roves started in FN10 for an hour, then onto FN11 for
an hour, then to FN21 for an hour, and finishing at FN20 for the ni%ht. This enabled us to
complete QSOs through 24G from 3 grids and thru 10G from the 4" grid with W3CCX,
in addition to several other band runs with similarly equipped stations in the PA
mountains. Sunday we headed to FN30, and spent considerable time there, as there are
not many stations in operation above 1296 from that grid. We pushed on to FN41 and
didn’t stop in FN31 at this time, making it to Watch Hill, RI. This is another great spot on
the ocean, but has a great opportunity to work station throughout the east coast. | always
call ahead to the local police so there’s an alert that I’ll be there, and we have never had
any questions or problems from this spot. Finding the small 1 lane dirt road was a little
tricky the first time, but since we’ve been there once, it was easy to pop in subsequently.
It’s a long ride from there to either FN51 at either the Marconi site on Cape Cod or to
Harding Beach in Chatham or to FN42bl Mt Wachusett in Princeton, MA. Unless you
have prearranged scheds from FN51, it’s unlikely that the time and effort to get there will
be worthwhile, as few will be pointing to this eastern US corner for QSOs.

On the other hand, Mt Wachusett is easily accessible by auto to the summit, and
although you will be very likely to find other rovers and many hikers, bikers, birders, and
tourists there, it’s one of the best rover spots in NE. It’s where 1 first fell in love in the
1980’s with 10G mountaintopping, as | turned my dish to the west and QSO’d all the
gang on Greylock, everybody with S9 signals using only 100 milliwatts or so. Of course
there are the islands—Block Island, Martha’s Vineyard and Nantucket. These have been
great spots for various 10G contests, but in a weekend multiband event, they are probably
not worth the time and effort, aside from the cost of the ferry for the vehicle. In the mid
80’s we had the great opportunity to setup at the then summer QTH of W1IUP, in the
peak of Block Island, operating thru 1296+10G. It was a super few weekends for the
PRA gang, but the property was sold a few years later.

There are several coastal spots in CT and a few higher elevation ones that are
useful. One of my early roads took me right over the RI line to a small unused road and
an abandoned ATT microwave site. | operated thru 1296+10G there and was very busy
all afternoon. Thanks to K1ZE for that site and info. Zach has made use of the coastal
spot at Hammonassett state beach for 10G on several occasions, and most recently, |
made a stop near exit 31 of the CT Turnpike, and detoured to the coast, where there was
no problem parking right at the water’s edge near the Sikorsky airport. It’s clearly a
Lover’s Lane spot for submarine race watching, as many cars came and went during the
few hours we were there. I’m not quite convinced that | have a spot in FN32 that’s
optimal, except if you care to try Greylock and fight the potential interference from the
W2SZ ops there in the summer months. | have used one or two of the turnpike rest area
parking lots, with some success, but no results above 2304 as the road usually has a ridge
nearby both north and south of the stops.



I have affectionately called my rover, “The Great White.” It seems fitting to me
that a “Ham for all seasons” should have a “van for all reasons,” and my Modular Rover
has proved to be just that. Developed over time to fit all my needs, it continues to be a
source of contesting pleasure for me and my son, with the contest results to prove it.



