Keith M. Carter KF4BI]
Route #1
Sveamore GA 31790

A Foldover Cheapie

Bowing to the cost of living

few years ago, I fell heir to several 21-

foot (standard-length) pieces of galva-
nized-steel water pipe, one 2-1/2-inch piece,
a 2-inch piece, and others ranging down to
I-inch diameter. The various sizes and long
lengths made them much too bulky and heavy
for masts and rotor supports in the ordinary
way, so they just lay outside my shack to be
tripped over occasionally.

Some time later, having to scoot to the top
of my 60-foot tower to repair cables and
replace guy wires, | got an aerial view of
these pipes. Wow! They looked like one of
those expensive foldover towers I had seen

“The basic structure
. . .Issimple and
straightforward. Two
sections of pipe are
telescoped together
and hinged near the
base. A hand-operated
boat winch provides
the power.”

advertised 1n a recent 1ssue of /3! Decid-
ing that this was "‘an inspiration from
above, " [ setout *“torestack’ the pipes verti-
cally so that I could talk over them rather
than about them. There seemed to be plenty
of clear area in my yard near the shack where
a foldover tower would fit neatly to the
ground.

(A survey of space is absolutely necessary
should you decide to try this project. The
foldover will be no good to you if the antenna
folds over into a tree or onto the roof. Also,
be careful to align the base so that the butt of
the mast does not swing up into the side of
your shack as the mast is lowered.)

The basic structure, shown in Figures 1A,
IB, and 1C, is simple and straightforward.
Two sections of pipe are telescoped together
and hinged near the base. A hand-operated
boat winch provides the power. The assem-
bly can take more sections for added height,
and these may also be telescoped to prevent

top-heaviness and/or add to structural
strength, as well as permit greater ease in
lowering the antenna in bad weather. A dou-
ble pulley may be added for more power, or
the hinge point raised to provide greater
leverage.

I am no engineer, but | can report what
worked for me; the purpose of this article is
to expose you to a cheap method of build-
ing yourself an otherwise-expensive addi-
tion to your station. Pay as much attention
to the concept as to the step-by-step pro-
cedure and let your imagination help you
build the assembly which will be exactly right
for you.

The job begins with finding an old 55-gal-
lon o1l drum. I got mine from a local farm
chemical dealer. Similar drums may be found
at o1l company storage areas or wholsesale
cleaning companies (often free for the ask-
ing). The drum serves as a modular base for

your tower. Next, cut the top out of the drum
with a cold chisel. Don't take your trusty
blowtorch to the top. Many chemicals will
produce toxic fumes which could make short
work of you, and oil drums tend to explode or
burst into flames when exposed to a torch, so
do it the hard way. After completing this step,
knock several large drain holes into the other
end of the drum. This allows the water to
drain from the concrete you will pour into i,
resulting in faster, and more even, curing.
Finally, dig a hole large enough to bury the
drum vertically with the top rim just even
with the ground. Any projection above
ground decreases counterbalance weight for
the tower.

The Mast Support

Prepare the base support by clamping a 3"
x 3" wood spacer about 3’ long between two
10" 3" angle irons (Figure 2) and drill a 5/8"
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Fig. IA. Mounting of tower base showing
[front view of mast-supporting angle brackets.
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Fig. /B. Side view of mast-supporting angle
brackets and winch installation.
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Fig. /€. Winch assembly for the foldover.

hole through both pieces, about 3" from the
top end. Stand the assembly in your buried
drum and mark the level of the ground, us-
ing a level or straight edge across the rim
of the barrel. Measure up from 6" to 12"
and drill another 5/8" hole. This bottom
hole will take the locking bolt that will
hold the mast vertical once it is raised: the top
hole 1s for the hinge pin for the foldover
operation.

Lay the bottom pipe for your tower along
the support assembly and mark the pipe at the
drilled holes. Exercise caution here! There
should be around 6" between the ground-lev-
¢l mark on the support assembly and the lock-
ing-bolt hole, and the bottom end of the mast
must fall within this space. Carefully drill
5/8" holes through the pipe to match the holes
in the support assembly. Keep the holes per-
pendicular to the pipe or the bolts won’t align
properly.

An alternative procedure would be to
clamp the pipe between the angle irons and
bore both sets of holes, but this is difficult
unless you have adequate clamps and a help-
ing hand. Itis hard to clamp and align a round
piece between two flat pieces.

(et the Assembly Vertical!

It’s a good idea to treat metal which will be
in contact with concrete the same way profes-
sional tower-installers protect base mounts
on commercial towers. An aerosol can of
auto-body undercoating can be used. (This is
not an option if you are inserting galvanized
metal into concrete. )

Now, mix , then pour, about four 60-pound
bags of concrete into the drum. You could
pour dry mix into the drum and drench with
water, but this way it could be weeks before
the concrete will be moistened enough to
cure. While the concrete is still wet, stand the
support assembly upright in the center of the
drum, and work it down through the concrete
until it hits bottom.

Balance or brace the assembly upright until
it can be secured. | used old pieces of TV guy
wire and tied it off in three directions. Once it
is firmly secured, take your level and make
sure the assembly is vertical. Now add sand,
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dirt, pebbles. or whatever. to the drum, and
fill to within 12" to 16" of the rim. Check
vour base assembly again to make sure it is
still vertical.

Mix up four to six more bags of ready-
mix (as needed) and fimish filling the bar-
rel. rounding it off at the top so water will
not collect around the mast. Tamp the soil
around the barrel, using leftover soil, peb-
bles, and concrete as necessary to secure the
base solidly in the ground. Now make a final.,
careful check of the plumbness of your as-
sembly and make any last-minute adjust-
ments needed. A very slight bit off vertical
here, and your mast could end up looking like
the Tower of Pisa!

Take a break and come back tomorrow.
Any fooling around with the base now can
cause cracks in the concrete where water can
seep in and freeze, breaking up the concrete
or making all your leveling worthless. Let it
harden at least overnight.

Mounting the Mast

The next day, begin by removing the spac-
er and putting the bottom mast pipe in its
place. Insert a 5-1/2 inch 5/8" bolt in the
hinge-pin holes, using flat washers on both
sides of the mast. Screw on a nut loosely, and
raise and lower the mast by hand to check the
action and to make sure the bottom holes line
up properly. If they do not, clamp the mast
firmly upright and drill through the whole
assembly.

Mark where the bottom of the mast comes
to on the support assembly. and a few inches
above the mark securely bolt a piece of 2" x
8" quarter-inch flat iron stock across the flat
sides of the angle irons; this piece will stop
the mast from swinging further than the verti-
cal position.

With the mast bolted in the vertical posi-
tion, drill a 3/8" hole in it about 10" from the
bottom and insert a 3/8" eyebolt with the eye
facing the direction in which the tower will
fold. Your winch cable will be fastened to this
eye. Use either a welded-eye type bolt or
have the eye welded shut. A heavy load can
stretch an eye open—and such a mishap can
allow a mast being raised or lowered to plum-
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Fie. 2. Details of winch installation.
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Fig. 3. Truss for lower mast section. Use this
when adding another section to the tower.

met to the ground with your prized quad and
rotor!

The Winch

The winch should be mounted on the same
side the tower folds on, at a height that al-
lows easy cranking of the handle. It all works
most smoothly if the cable winds up at or
near the height at which the eyebolt is at-
tached to the mast—10" to 18" above ground
level. My tower has the winch at about waist-
height which allows cranking without getting
down on your knees, but creates another
problem: poor leverage. I had to mount a
pulley at the base of the support assembly (see
Figure 1C). Feel free to experiment, but be-
ware; | had trouble finding a pulley small
enough but sturdy enough, and with the cable
tracking over the pulley, and with the mount-
ing of the pulley so that it was not in the way
of the mast when vertical. It really is simpler
and more economical to mount the winch as
low as can be cranked comfortably when
kneeling.
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When you have decided on a position,
mount the boat winch mounting bracket (see
Figure 2). You may have an easier method of
mounting the winch. Certainly, if you have
access to a portable welder, this job can be
done much more quickly. Just be sure the
winch is centered between the angle-iron sup-
ports. The simple bolted arrangement 1s neat,
but I personally suggest that you take the
assembly to a welder and then bolt the welded
assembly to the supports. (There is other

holes about a foot apart with the top hole
about 2" below the top of the mast (see Fig-
ure 3). While you are having your winch
welding done, you also can get 1/2" nuts
welded over each of these holes. You could
fabricate a clamp for this job to replace the
welding. Raise the mast parallel to the ground
and slide a 21-foot section of 2” pipe about
two feet into the larger pipe. Screw 2" bolts

serting eyebolts around the top section of pipe
about two feet from the top, to allow attach-
ment of guy wires—especially if any substan-
tial antenna array is to be mounted. Getting it
up there is one thing, but getting it to stay 1s
another!

I have tried several modifications of this
assembly, all the way to 50 feet without guys,
including a 6-dB vertical atop stacked 7-
element, 2-meter beams. It stayed fine, but
[ couldn’t stand the swaying in the wind as
well as the tower did, although the base nev-
er budged. However, guy wires would be a
necessity in my book if an expanded ver-
sion of my design is built. It is simple
enough to disconnect the guy wires for tower
lowering.

Juns welding that can be done at the same time— Extending the tower to 60 feet or more
IC-735 Gen. Cvg. Xcvr $999.00 Call$ see “*‘Adding Height,”" below.) In any case, produces very heavy loads on the winch,
:;gg;g::“cf?ﬂ:f 13;3% g:::: the winch assembly must be stu _rcly, r_Fl_lere isa even with light arrays. 'I_'h:: optional lower-
R71A Gen. Cvg. Aeve: 949.00 Call$ great fcleal of stress mvu]v?d in raising and  section truss hracc ehmma}tt_:s much of !:he
IC-761 New Top of Line 2499.00 Call$ ]u':wermg the tower, so this is no place to  sway and bending when raising or lowering
IC-2BA/H FM Mobile 25w/45w 429/459 Call $ skimp. the tower. Over 40 feet you also will need the
IC-37A FM Mobile 25w 499.00 Call$ . : optional pulley system shown in Fig. 1. This
IC-900 Super Multi Band Mobile 589.00 Calls | Adding Height slows operation of the foldover but doubles
IC-04AT UHF HT 449.00 Calls When you have satisfied yourself that the effectiveness of the winch. Another possi-
IC-48A UHF 45w 459.00 Call'$s your assembly works as you wish it to, it  bility would be to build the upright support
I00A FM-Mohiie 25w $50.00° CBRS is time to add height to the mast. With it  assembly longer. This will add counterbal-
:g‘ﬂﬂ¥ l:::::::THT g:gﬂ g:::: lowered and touching the ground, bore two  ance weight—and could also allow the use of

larger pipe.
Conclusion

My Foldover Cheapie has been in service
for nearly eight years without any problems.
It is a perfect platform, even at 20 feet, for
antenna experimenters. (At 20 feet you could
perhaps use a 30-gallon drum or perhaps no
drum at all.) A drum makes sure of enough

TS-E#USATGan.gu?g.xcw AIEEJ#E.QE Call $ into the welded nuts to hold the two pipe  base weight, and requires about a sixth as
TS-4308 Gen. Cvg. Xcvr 819.95 Call$ sections firmly together. Now you have a  much concrete as would a plain hole in the
TS-711A All Mode Base 25w 899.95 Call$ 40-foot mast which is adequate for most  ground. It also helps keep the tower from
TR-751A All Mode Mobile 25w  599.95  Call $ amateur use. settling into the ground and cracking skimpy
m;uﬁaw;f : 11:£ g::: : | I!ave an A_TB-34 and a CDE rotor atopmy  layers of concrete. :

TM-2550A EM Mobile 45w 460.95 Call$ version of _thts tower and l:eh more comfort- A final comment: Dm_r Tiryto {:ﬁ' too heavy
TM-2570A FM Mobile 70w 55095 Call$ able lowering the top section about halfway  arower and load. You risk breaking the cable
TH-205 AT. NEW 2m HT 25095 Call$ into the lower section, resulting in a 30-foot  and worse. Slide the top section down a little
TH-215A, 2m HT Has It All 34995 Call$ tower. A third section of, for example, 1'1/  and try it out. [ doubt that my range with the
TH21BT 2M HT 25995 Call$ 4" pipe attached in the same manner, could  ATB-34 is much different at the 36 feet I use
TH31BT 220 HT 269.95 Call$ produce a 60-foot tower. If this is tried, I  that it would be at 40 feet.

TM-3530AFM 220MHz 25w 449.95 Call$ would suggest welding links of chain, or in- Many older hams will enjoy this type of

structure because it will allow them the inde-
pendence of maintaining their own antenna
systems. This might make a nifty club project
to help some of your older members. It also 1s
an ideal assembly for hams living in areas
subject to seasonal high winds. ll

FT.757GXGen.Cvg. Xcvr 99500 Call$ Parts List
FT-767 4 Band New 1895.00 Call$ 2 10’ pieces of 3" x 3/8" angle iron
FT-270RH FM Mobile 45w 439.95 299.95 1 21’ piece of 2-1/2" steel pipe
FT-290R All HDdE Portable 579.95 Call § 1 21 ’ mece n.f i 51:&&' p|pe
FT-23 R/TT Mini HT 29995 Call$ 2 5-1/2" 5/8" steel bolts with nuts and washers
FT-209RH AM Handheld 5w~ 359.95  Call$ 2 2" 3/8" steel bolts with nuts and washers
FT-726R All Mode Xcvr 109595 Call$ 3 g 14" flat tock 2" x 10"
FT27R 2M/70CM HT 479.95 Call $ DIGEE I 179 I RN SR &7 X
FT2700RH 2M/70CM 25w 509.95 Call$ 1 used 55-gallon drum
1 1000-pound boat winch with cable
2 2" 1/2" bolts with nuts and washers
10 60-pound bags of premixed concrete
For Winch Mount
1 piece of 1/4" flat iron stock 6" square
2 pieces of 1/4" flat iron stock 10" x 1"
3919 Sepulveda Blvd. 3 10" pieces of 2" angle iron
Culver City, CA 90230 2 10" piecesof 1" x 1/4" angle iron
4 2" 3/8" bolts with nuts

213-390-8003

CIRCLE 272 ON READER SERVICE CARD
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