How To Construct

Elevation Rotation System

There is more than one way to get there from here. W6POK
shows us how to fabricate a simple elevation system for satellite

work.

petating on the vatious high and low
Oeanh orbit satellites has been a plea-
surable pursuit of mine over the years,
albeit a rather casual one. Saiellite operation
has always been secondary to my primary in-
terest in VHF/UHF terrestrial communications
and DXing on the HF bands. Consequently, |
_ have not gotten into computertzed tracking pro-
- grams and the like, nor have | cared to invest
" a great deal of money or effort in dedicated
satellite operating facilities.

For Mode B operations on Oscars 10 and 3,
my anienna system has consisted of either lin-
ear or circularly polarized Yagis mounted on a
4to 5 footcrossboom, in turn mounted to a ver-
tical support mast or single tower section. One
of the ofd Alliance U-100 or U-II0 rotors served
to provide elevation rotation of the array. Cur-
rent construction articles in the ARRL Hand-
book and Antenna Handbook still recommend
these old rotors for elevation control. Unfortun-
ately, they no longer are manufactured, and it
has reached the point where it is difficult to find
orie in good condition on the used market.
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The advantage of these rotors, besides cost,
was their design. A 11/4inch mast section couid
pass through the rotor center, thus making it
ideal for elevation rotation when mounted on
its side. Several manufacturers currently are
offering some exceltent rotors for azimuth and
elevation control of satellite antenna arrays.
However, they are expensive. If you don't re-
quire automated tracking and can’t locate one
of the old Alliance rotors, there is another low-
cost alternative.

While on a long-term assignment in Turkey,
I was using the “armstrong” method for rotation
of my satellite antennas. Due to weight restric-
tions and power differences, [ had left my retors
at home. This method of rotation was a bit tire-
some, especially on rainy days. Setting out {o
find an alternative, | was surprised to find that
& 220 VAC, 50 Hz version of the Phillips U-103
rotor was available at one of the larger TV deal-
ers in Ankara. This was the same rotor (shown
in the photo) that | had been using as an azi-
muth rotor at my stateside station for several
years. The U-105 is available here from both
amateur radio suppliers and some TV shops.
With a little effort these rotors can be made to

function efficiently as elevation rotors.

The key 1o using the U-105 for elevation is
to be able to distribute the load and efiminate
lateral torqueing of the rotor's mast clamp and
drive train. In the Amateur Electronic Supply
catalog, the U-105 is listed at $69.95. In the
same section of the catalog there is listed a
companion model TB-105 suppart bearing for
use with the U-105, at a cost of $18.25. One of
these bearings can be seenin the picture being
used in conjunction with the U-105 functioning
as an azimuth rotor. You will need two of these
suppot (thrust) bearings to convert the U-105
into an elevation rotor.

The rotor case is construcied of cast metal
with a sheet-metal hinged fioor plate for access
to the motor connections. The control cable
passes through a grommetted slot on the side,
near the botiom of the case. Because the rotor
will be lying on its side, we need to be con-
carned about water entry into the unit. If the
rotor is mounted with the control-cable entry
portdownward, we still can get water under the
raincover on the mast clamp or around the floor
plate. The easiest solution is to clamp a sheet
of rubber around the body of the assembly or

*This is a close-up view of the Phillips TB-105 Support bearing. You
will nead two of these for this project.

-=-This is what the basic Phillips U-105 antenna rotator looks like.
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Antenna boom

Fixed veriical mast

Fig. 1— Shown here is the basic overall mechanical view of the elevation system. (See the text
for construclion details.)

make a cover from a flexible plastic refrigera-
- tor food-storage container.

The rotor is supplied with fwo mast clamps
and four sections of threaded baolt stock, which
thread into holes at the back of the rotor hous-
ing. With the rotor mounted horizontally to a
section of 11/4 inch diameter steel mast, a full

1 inch of bolt stock extends beyond the clamps,
alength more than sufficient to mounta s inch
aluminum plate, through which two additional
U bolts and clarmps will be required for attach-
ment to the vertical suppori mast. | used a sheet
that was 7" x 9" and had previously been used
on another project. With the rotor horizontal,

You NEED the HAZER The Hazer is a unique tram that rides up & down the outsid
of your Martin tower. Raise and fower your antennas by simply turning a winch crank! IH
Hazer 2, 3, 4, 5, 6 wrap around the tower. Hazer 7 incorporates it's own separate track.

COMPLETE TOWER PACKAGES INCLUDE 10-FT Sections; footing;
Hinged Base, for walk up erection; HAZER, KEVLAR Guy Wire Kit, turnbuckles,

earth screw anchors, Thrust Bearing, 10-Fcot Mast and Ground rod.
ALL YOU ADD IS CONCRETE, YOUR ROTATOR AND ANTENNAS!

ORDER # TOWER PACKAGE
M1330A 30ft, M-13
M1340A 40ft, M-13
M1840A 40ft, M-18
M1850A 50ft, M-18

M1260A 60ft, M-18
M1870A 70ft, M-18

H-2 30 Lbs
H-3 26 Lbs
H-4 59 Lbs

12 Sq Ft antena
8 Sq Ft antena
16 Sq Ft antena

12 sq ft, 87 MPH w/Hazer 5
12 sq ft, 87 MPH wiHazer 5
16 sq ft, 87 MPH w/Hazer 6
16 sq ft, 87 MPH w/Hazer 6

15 sq ft, 87 MPH w/Hazer 7
15 sq #t, 87 MPH w/Hazer 7
HAZERS FOR ROHN 20/25G TOWERS:

FREIGHT PREPAID
$1539.56
$1744.56
$2047.64
$2292.64

$3195.00

$3485.00
UPS PPD
$330.95
$245.95
$326.95

Aluminum
Aluminum
Galv. Steel

816-882-2734 &
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the spacing of the four bolts is 3.5 inches on
center horizontally and 2.25 inches on center
vertically. The bolt stock measures /4 inch in
diameter. Size of the additional U bolts and the
spacing will depend on the diameter of thermast
to which the final assembly will be mounted.

From fig. 1 you can see that the rotor is cen-
tered on a 28 inch long secticn of steel mast.
There is some latitude as fo actual length re-
quired, but 1 chose to keep the support bear-
ings a little farther from the rotor housing and
give myself some latitude with regard to posi-
tioning of the bearing clamps. The support
pearings and the mast clamp on the rotor will
accept mast sizes of 11/g inch to 2 inch diam-
eter. Depending on the size of your array, you
may wish to use larger material than shown.

{ used two sections of 11/4inch diameter mast
material for the part of the bracket that passes
through the support bearing on one end and the
support bearing and rotor mast clamp on the
other end. Again, you have some latitude with
regard to the length of these sections. | used a
length of 6%z inches for the former and 10172
inches for the latter. A local machine shop then
weided a 6 inch length of flat 34 inch by
11/2 inch steel plate to one end of each of the
mast sections. At the other end of these plates
a V notch was cut to accommodate welding to
a 30 inch length of | inch steel angle iron. The
actual antenna support boom can then either be
clamped or bolted to the angle fron. This offers
flexibility in your choice of boom materials. Most
of the fiberglass hoom material offered by sup-
pliersis 1/2inches in diameter, too large fo pass
through the older Alliance antenna rotors. If you
are using fiberglass rod, itis suggested that you
use screw-type hose clamps for securing the
boom io the angle iron, thus maintaining the
structural integrity of the boom material.

It is important that the antenna array and
cross-boom mounting structure be batanced to
minimize stress on the gear train of the rotor.
The procedure | used was 1o first go through
the rotor control calibration procedure inthe in-
siruction manual. The control was then placed

- at the west position on the compass rose.

When the motor ceased rotation, | then posi-
tioned ihe cross-boom mount so that it was
directly below the rotor and then tightened the

" mast clamps. The cross boom to which the two

Yagl arrays are mounted was then positioned
with the hose clamps tightened to the point
where the boam could still be rotated with light
finger pressure. The antennas were positioned
on the cross boom to achieve static balance at
all elevation angles. The boom clamps were
then tightened with the antenna array ir: a hor-
izontal position.

Elevation of the array is accomplished by
rotation of the controf between the west posi-
tion (0 degrees) and the notth position {90
degrees). Minimum stress on the gear train is
exhibited when the aniennas are in a horizon-

* tal position, which is where | usually placed

them when not in use. However, rotation due
to wind forces up to 40 miles per hour in
strength was never experienced in either ele-
vation or azimuth, regardless of position.

The U-105 is indeed a light-duty rotor, but it
is fully capable of functioning as either an azi-
muth or elevation rator for VHF/UHF arrays with
boom lengths on the order of 10 feet. The rotor
has been functioning successfully as an azi-
muth rotor since 1992. If you have been unable
to find an ald Alliance rotator, why not give this
alternative a try?
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