homebrew antenna mount

Hand tools and
standard hardware
are all you need
for this project

A number of years ago | visited a ham friend who
proudly showed me his new tribander. Sitting atop a
rotatable mast secured to a ground-mounted fixture,
the antenna could also be lowered so that one could
work on it comfortably.

We lived in an apartment then, and the only
antennas | could install were dipoles for 80 and 40
meters and a vertical for 20, 15, and 10. Later, when
we finally bought a home, | found that despite a large
back yard, power and telephone lines — as well as
trees we'd planted — put an end to my plans for an
antenna farm.

Though finding antennas for 80 and 40 meters was
no great chore, finding room for a tower or mast was.
It was then | realized | already had a platform for
working on my antenna — namely, the gently sloping
garage roof. | decided | might be able to put up
something similar to the arrangement my friend had
shown me years before.

My plan was to use a push-up mast, supported
somehow at the bottom, and drive it, with the antenna
on top, from ground level. | did some shopping for
parts and spent some time at the work bench; using
hand tools only (with the exception of an electric drill},
the result was a mast which has been in use now for
a dozen years or more, with no problems (Photo 1).

initial considerations

One of the first things to realize is that your antenna
isn’t going to rotate at 5000 rpm. It turns very slowly
{my rotor takes a full minute to turn 360 degrees), and
hence puts little strain on the bearing you'll use. Aside
from the inevitable accumulation of dirt, which is easily
removed with a stiff brush and some paint thinner, I've
had no problems with the bearing at all.

The second thing to realize is that when you have
everything done, extending the push-up mast with the
antenna on top of it isn't easy unless you've made
some advance preparations. Suppose you've acquired
such a mast; it will probably have three or four
sections, depending on the height you’ve chosen.
Mine has four, and the outside diameter of the lowest
section is 2-1/4 inches. The lifting problem isn’t one
of weight, but of having some way of knowing when
you're reaching the point at which you should stop
lifting and secure the section with the clamp provided,
and maybe even drill to pass a 1/4-inch bolt through
the two sections if you're a bit timid.

mast inspection

Lay the mast out on the ground, fully extended, and
examine the point at which the smallest section
emerges from the one below it.

Although the smaller section of my mast won't sep-
arate from the larger one, there’s an illusion at work:
when you're lifting the smallest section, with the
antenna mounted on it, you become absolutely
convinced that at some point the whole thing will pull
out, leaving you on the roof with 10 feet of mast and
an antenna in your hands and nothing else to hold
them. To avoid this, use paint or some other marker
to warn you when you're just a few inches from the
clamp-off point. Do this with all of the sections. At
this point, let me add a caution: whenever you're
extending or collapsing the mast, wear heavy gloves!
(I use a pair of leather gardening gloves.) The mast
sections have a nasty habit of pinching your flesh
between them. Wear those gloves!

mounting the mast

Decide where you’ll mount the mast. For aesthetic
reasons, an exterior garage wall is a good choice; you
may prefer to attach hardware through to the exposed
studs rather than to a finished interior or exterior wall
of your house.

You'll also have to decide how far off the ground
the lower end of the mast will be supported. This will
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Photo 1. Complete installation.

depend on the length of your rotor, which will hang
below the “‘shelf”’ you'll build (see photo 2), and
should clear the earth by a few inches. At this point,
do one other thing as well: measure the inside diameter
of the lowest section of your mast.

Before you head out to the plumbing supply shop,
try to visualize what your array of mast, rotor, and
connecting pieces of pipe will look like overall. A short
length of pipe should fit snugly inside the lower end
of the mast. (Though it doesn’t have to be an exact
fit, it should be fairly close.) It should be 5 or 6 inches
long and threaded on both ends; you'll find it at your
local plumbing supply house, described as a ““nipple.”
You'll also need two lengths of pipe — one to run from
the support you'll build to the upper clamp of your
rotor, and the other to run from the lower clamp of
the rotor to about a foot below the surface of the
earth. One end of the upper piece must be threaded.
Aside from this, it's probably simpler to get one long
piece and cut it in half yourself.

You'll also need a reducing fitting. At its larger end,
it should accept the threads on the nipple, and at its
smaller end it should accept the threads on the longer
piece of pipe. Caution: pipe sizes are guaranteed to
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confuse everyone in the world except plumbers. Pay
no attention to the designated pipe sizes; use a tape
or a scale and measure everything for yourself. Try
the mating pieces to be sure they do what they're
supposed to do. That way you won’t encounter
unwelcome surprises.

The next step takes place in your own workshop.
Screw the nipple tightly into the reducing fitting,
securing it by drilling and tapping for a machine screw
of some convenient size. (The screw won't bear any
load, but will keep the two parts from coming apart.)
Then slide the nipple into the lowest section of the
mast until the lower edge of the mast section rests on
the reducing fitting.

At this point | drilled and tapped for 1/4 inch x 20
machine screws and used hex-head screws about 1/2
inch long. This was overkill, but, to some extent, the
number of screws you use will depend on the snug-
ness of the fit between the lowest mast section and
the pipe inside it. The idea is to square things up as
well as you can. If you need four screws 90 degrees
apart, use them.

You'll need a bearing with an inside diameter large
enough to accept the smaller end of the reducing
fitting. The tapered shoulder of the fitting will ride on
the inner race of the bearing. |'ve used two bearings
— one a standard ball bearing and the other a tapered
roller bearing. Either does fine. The inside diameter of
each is 1-5/8 inches, and the outside diameter is just
a bit over 3 inches. It's important that the slanted
portion of the reducing fitting fit inside the bearing,
so take careful measurements or take the fitting with
you when you shop for the bearing at an establishment
that stocks new and used machinery. In a pinch, you
may find one at an automobile junkyard.

mast and rotor support

Having come this far, you've done all but the
drudgery of making some kind of a support for the
mast and rotor. Mine is made of ordinary 1-1/4 inch
angle iron, which you can find at any iron fabricating
shop or even at some large hardware stores. If you
get it at a hardware store, it will most likely be sold
in 6-foot lengths; you'll need three of them. If you get
it from a shop, be careful. Be sure of your measure-
ments, since the cutter may distort the metal where
the cuts are made, making part of it unusable for your
purpose.

In planning your shelf, be sure to consider its height
above ground and its depth. The shelf must be high
enough so that your rotor can hang below it with a
few inches clearance above ground. Its depth depends
upon the distance your mast will be positioned from
the wall. In my case, eaves extend 7 inches from the
wall, meaning that my shelf had to be about 15 inches
deep to allow the mast to clear the eaves and still



provide adequate support. If you have no eaves to
contend with, you may be able to make the shelf only
8 or 10 inches deep. (Keep in mind that this dimension
will have some effect on the amount of angle iron
you'll need.)

triangular supports

The next step is to make two right-angled triangles
out of angle iron. They should be made so that they're
mirror images of each other; that is, each should have
the open sides of the angle iron pieces facing the
other. One leg of the triangle will extend outward from
the wall, another will fit vertically against the wall, and
the third will complete the triangle by extending from
some point near the outer edge of the horizontal piece
to some point toward the lower end of the vertical
piece.

Start by drilling both the vertical and horizontal
pieces where they overlap and bolt them together. |
used 1/4-inch bolts on mine. Use a square to make
certain that the angles form a 90-degree angle.
Measure carefully for the third leg, cut it to size, and,
once again, drill for bolts. Do the same with the other
three pieces of angle iron, making sure that the open
sides of the triangles face each other.

Now, try to mount these triangles — at least
temporarily — to the wall to which they’ll be bolted.
Once you've decided how far your shelf is to be above
ground, locate a point on a stud adjacent to where
you want to mount the antenna. (That point should
be 2 or 3 inches below the intended level of the shelf.)
Drill a small hole through from the inside, keeping it
as close to the center of the stud as you can. Now
move to the stud on the other side of the intended
location and drill a similar hole. These holes should
go all the way through the studs and the outside
covering of the wall.

Locate one of the triangles over the small hole, have
someone hold it there, go back inside with your drill,
and, using the hole through the stud as a pilot, drill
into the metal of the triangle at least far enough to
make a mark. Now both holes can be enlarged to
accept a 5/16-inch diameter bolt. You can also drill
another hole in the triangle vertical leg toward its lower
end. Align things carefully so that the leg is vertical,
then drill through the wall and the stud for a second
bolt.

Studs are sometimes not exactly vertical, so this
hole may be a bit off center. Don’t worry. If the triangle
is vertical and your bolt has a good bite on the wood
of the stud, you'll be all right. Use a washer under the
head of the bolt, and a fender washer (one that is
larger in diameter), a lock washer, and a nut on the
inside.

Locating the second triangle is a bit tricky because
you want its top and the top of the first triangle to

Photo 2. Lower support: the shelf.

be as level as possible. The easiest way to do this is
to have someone hold the second triangle against the
wall so that one edge of the vertical leg is beside the
hole you've drilled through the wall, and so that a spirit
level across from the first triangle to the second shows
that both are at the same height. Carefully mark the
angle iron beside the point at which you've drilled,
then drill the angle iron for the bolt. Locate the position
of the second bolt just as you did for the other triangle.

joining the triangles

At this point you have two triangles bolted to the
outside wall of your garage. The next step is to join
them, using two pieces of the same angle iron. One
piece should join the outer ends of the triangles, and
the other will be several inches closer to the wall,
depending on just where the mast will come. It should
be midway between these two crosspieces. Having
located both pieces, and drilled them and the upper
leg of the triangle to accept 1/4-inch bolts, secure
them in place.

shelf assembly

You'll note that these two cross-pieces and the
triangle legs to which they are bolted form a rectangle.
Find a piece of wood about 3/4 or 1 inch thick and
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Photo 3. Lower support viewed from different angle.

cut it to lie inside this rectangle. Then find a piece of
aluminum about 1/8 inch thick to go on top of it. (I
used marine plywood for the wood, but a solid piece
would do just as well.) This assembly — the pieces
of aluminum and wood — will form the actual shelf.
Drill them for mounting with 1/4-inch bolts, but don't
assemble them yet. With the two pieces clamped or
bolted together, mark the center by drawing cross lines
from the corners. This is where the bearing will rest.
You'll need to drill a hole through both pieces that's
large enough to clear the inner race of the bearing,
and any ham who has had to make a hole for a meter
can cope with this. One precaution: make a small pilot
hole through both pieces first. You may find that a
large socket-hole punch will do for the aluminum, and
an expansion bit for the wood.

bearing placement

Once you've made this hole, you can mount
everything but the bearing. Center the bearing over
the hole and mark around the circumference of the
bearing with a pencil. You'll need to devise something
to make a “fence’’ around the bearing to hold it in
place. | used some 1/2 x 1/2-inch aluminum angle
stock | happened to have. Almost anything will do,
so use your imagination. You can use small machine
screws to fasten this fence to the shelf; there's little
strain on it. When it's complete, the bearing should
drop neatly into the hole.

When the bearing is in place, lean over and sight
down through it to the earth beneath and mark the
spot with a chip of wood or some other marker. You
may want to drop a plumb bob down to mark this
spot; it's where the lower pipe on your rotor will enter
the earth.

Your next job is to dig a square hole about a foot
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deep with this point at the center. You can also
prepare the length of pipe by drilling holes through it
at a point which will be well below the surface of the
earth. Run some long bolts through it, leaving them
so they extend a couple of inches on either side of the
pipe. Two or three of these should do nicely.

What will happen, you ask, when you get the mast,
the various pieces of pipe, the bearing, the rotor, and
everything else set up on the shelf? Answer: it will all
fall over. To prevent this, you'll need an upper support,
located directly above the shelf and as high on the wall
as you can get it. Perhaps “‘support” is the wrong
word, since it doesn’t bear any load. All it does is hold
the mast in a vertical position and allow it to rotate
within a loose collar.

wall-to-mast structure

Install a piece of the angle iron horizontally on the
wall, bolted between the same pair of studs as the
shelf. Then put the mast up temporarily and make sure
it's in a vertical position (use a spirit level). You'll
probably need a helper to make sure the mast stays
in this position while you measure the distance from
the wall to the nearest edge of the mast.

Now, using the leftover pieces of angle iron, you’ll
need to assemble a rectangular structure as deep as
the distance from the wall to the mast. It needn’t be
as wide as the distance between the studs; mine is
only 8 inches wide. It must be wide enough, however,
to accept either a band bent to go around the mast,
or perhaps a large U-bolt. It should be braced corner-
to-corner so that it retains its shape, and further braced
by two supports running from the rectangle down to
a point on the wall. These last two supports may be
pieces of the 1-inch strap iron, suitably bent in your
vise, and bolted to the wall. These bolts needn't go
through the studs, but remember to put those large
fender washers on the inside.

erecting the mast

Now put the mast up on the fittings you've made.
Clamp the rotor to the pipe extending below the
bearing. Clamp the other piece of pipe to the lower
part of the rotor. Mix up some cement and pour it into
the hole below the rotor. Go inside, wash your hands,
and find yourself a good book that will take you a
couple of days to read while the cement cures.

guying

When the curing process is complete, you may want
to shovel some dirt back over the top of the cement
block. You’'ll then be ready to install the antenna on
the topmost section of the mast. At this point, you'll
probably recall that your mast was supplied with a set
of guy rings — one to fit atop each of the larger
sections. In large part, whether you'll use any at all



Photo 4. Upper support.

will depend on how high your mast is, how much
support you can give it at the bottom, and whether
experience has told you if you're likely to have a wind
problem.

Consider the matter of support at the bottom. My
lower installation is on a planter, but yours may be at
ground level. Although | had eaves to contend with,
you may have none. If your installation allows
positioning your lower shelf close to the ground and
your upper support near the top of the wall, you may
have 7 feet or so between the bearing and upper
support. (I have 4.) If there are no eaves to force you
to extend your structures away from the wall, they'll
be more rigid; you may be able to avoid guys entirely.

In my case | thought it best to have a set of guys
at the bottom of the topmost section of the mast.
Hams traditionally have followed the practice of using
three guys spaced 120 degrees apart. However, the
guy rings supplied, for reasons known only to the
manufagcturer, have four holes spaced 90 degrees
apart, and a fifth hole midway between two of the
others. It appears not to matter. Just use what you
can, and don't tighten the guy wires as if they were
violin strings. Remember, the mast is going to rotate
inside that guy ring, so leave a bit of slack in the wires.

installing the antenna

At last you're ready to install the antenna atop the
mast. | certainly wouldn’t advocate installing a monster
with a 30-foot boom, but | used to have a tribander
on the mast, and all went well. My present antenna
is a 10-meter monobander. Just raise that upper
section to about eye level, mount the antenna on it
when you get it clamped off, and do whatever final
work is necessary while standing in reasonable safety
and comfort on your roof.

Once the antenna is mounted, you'll have the task
of extending the mast. Let me repeat my warning —

ANNOUNCING
SOUND OFF MODEL 10

Sound Off Model 10 s a self-contained mes-
sage generator complete with case and power
supply. The Model 10 was designed specifi-
cally for applications where repetitive high
quality natural voice announcements are re-
quired, i.e. Amateur repeater and commercial
radio systems. The Model 10 stores your
natural voice message in nonvolatile EPROM with single message lengths
of up to 32 seconds. The Model 10 provides for both single and continuous
play modes. Factory setable internal timers can set timing intervals from
seconds to 30 minutes or more. All control functions and timers are provided
for this application. (COR sense, transmitter activity sense, PTT, 1D timer.)

Models 20, 100 and 150 available for applications requiring random access
multimessage capabilities in nonvolatile re-recordable message times of
up to 4 minutes.

Model 10 prices start at $219.00.

Now for the first time you can enjoy the truly unique operation of a Digital Voice Announcement
System, designed specifically for Amateur Radio communications. The DVK-100 represents the
latest technology in digital audio processing

Create your own natural voice contest calls, CQ's etc. Your voice is stored in digital memory. ready
1o be played back at the touch of a key. The Digital Voice Keyer 1s not a tape recorder or robotic
sounding synthesizer but a true full fidelity natural voice record/playback system

The DVK-100, is a must for the avid contester and great audio accessory for any Ham Shack
FEATURES

« Superior natural voice quality « Selectable audio compressor SEE US AT
* Micro-processor controlied * Sealed membrane keyboard YT

« 32 seconds o message time + 4 independent voice memories DA 0“

« PTT/VOX operation » Positive/negative keyed PTT BOOTH #2

* ESD/EMURFI shiglding
« Selectable end of lransmission

« Dynarmic/condensor mic input
« Selectable monitor amplifer

with preset level controls lone generator
The sound of the future is here today. Contact your local Amateur Radio dealer or NTL for further information
$24900 5ycGESTED NET
AMATEUR PRICE DEALER INQUIRIES INVITED
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NEL-TECH LABS, INC. v 122
28 DEVONSHIRE LANE * LONDONDERRY, NH 03053
603-434-8234

LOW BAND DX-ING
COMPUTER PROGRAMS

by John Devoldere, ON4UN

for Apple lle/c, MS-DOS,
Commodore C-128 Apple Macintosh
and Kaypro CPM Computers

Here's a collection of 30 super programs written
by ON4UN. Just about every interest or need is
covered—from antenna design and optimization
to general operating programs. Antenna pro-
grams include: shunt and series input L network
design, feedline transformer, shunt network
design, SWR calculation, plus 11 more! General
Ham programs include: sunrise/sunset, great
circle distances, grayline, vertical antenna de-
sign program, sunrise calendar plus 9 more!
Phew. When you sit down to use these programs
you'll be amazed at what you have. Super value
at a super low price. The best value in computer
software available today. © 1986.

[IUN-Apple lle/c $19.95
[JUN-MS (MS-DOS) $19.95
[ JUN-CPM/Kaypro $19.95
[ JUN-C-128 (COMMODORE) $19.95
[JUN-MAC (MACINTOSH) $24.95
=i Please enclose $3.50 for D
shipping and handling
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NEW
PACKET
BOOKS

THE DIGITAL NOVICE
by Jim Grubbs, K9EI

Now that novices have digital privileges, there
are thousands of new Amateurs anxiously
awaiting to get on-the-air. Who’s going to
answer their questions, however? Jim Grubbs’
new book, The Digital Novice, is written with
beginner’s needs in mind. Each of the popular
digital modes is fully covered with a brief
history and full description of how it works.
Hardware and software are covered in clear,
concise terms. The book finishes with a look
toward the future. Four appendixes cover;
Morse, Baudot, AMTOP and ASCII Codes and
has a glossary full of commonly used but
misunderstood terms. Great for beginners and
experts alike. ©1987 1st edition

[1JG-DN Softbound $9.95

THE PACKET RADIO

HANDBOOK
by Jonathan Mayo, KR3T

Packet radio is the fastest growing mode in
Amateur operation today. No wonder — it
combines the power of today’s microcomputer
with worldwide digital communications. New-
comers will find this book to be full of helpful
tips, tricks and information that will help get
them on Packet as quickly as possible. Providing
you first with packet basics, this book
progresses through the inner workings and
operational aspects of packet to a look at
future technology still in developmental stages.
Also includes: using bulletin boards, traffic
handling on packet, modulation methods and
networking principles, protocols (both AX.25
and VADCG) and a thorough discussion of the
various TNCs and accessories available.
©1987 1st Edition 218 pages.

LT-2722 Softbound $14.95

Please enclose $3.50 to cover shipping and handling.

-
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wear heavy gloves! As you push the mast up, you'll
find that by pushing the section to one side a bit, it
will bind enough so that you'll have a momentary res-
pite and will be able to change the position of your
hands.

Remember those marks you made on the mast
sections for later reference? Now they’'ll prove their
value. When you get the top section fully extended,
clamp it off securely. If you're using the guy ring at
this position, be sure to attach the wires to it before
you raise it out of reach. If you have doubts about the
efficacy of your clamp, you may even want to drill
through the overlap between the two mast sections
and secure them with a 1/4-inch bolt, flat washers,
and a lock washer.

The higher you raise the mast, the less secure it will
seem. Don’t worry. Even though what you're lifting
does indeed get heavier (because there's an extra
section of mast each time, and the lower sections are
larger and therefore heavier than the upper ones),
you'll find that the load is well within your capacity.
Of course, if you want to be doubly sure, ask a friend
to hold the mast while you take a breather, search
around for the pliers or wrench you've dropped, or just
stand back and admire what you‘ve wrought.

final precautions

One last thought: if you live in an area where the
climate is less benign than it is here in Southern
California, you may want to consider some sort of
protection for the bearing assembly before you mount
the mast to the nipple. The protective device will likely
need to be attached, in some fashion, to the lowest
section of the mast. Some sort of clamp or machine
screws, with holes suitably drilled and tapped, can be

used to secure it to the mast.
ham radio
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