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.4 althcugh on the lower-frequency bands
witch or change-over relay will w
Cell The relaw relay will work
stoas well A ay or switch contacts
i1 be rated to handle at least the maximum
.+ of the transmitter.
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tr&ﬁ?cifilt}mal reﬁpemenfc is the use of an elec-
o 3 1smit-receive switch, which permits full
Fax-in operation even when using the trans-
INItting antenna for receiving. For details and
circuitry on t.r. switches, see Chapter Eighti

ANTENNA CONSTRUCTION

The use of good materials in the antenna
systern 1s important, since the antenna is exposed

to wind and weather. To keep electrical losses-

jow, the wires in the antenna and feeder system
must have good conductivity and the insulators
must have low dielectric loss and surface leakage
p:zrnr:u]:xrl,v when wet. ’

For short antcnn‘as,'_\'o. 14 gauge hard-drawn
C{]"””"]"'d copper wire is a satisfactory conductor.
For ‘}fmg antennas and directive arrays, No. 14
or No. 12 enameled copper-clad steel wire
should be used. Tt is best to make feeders and
m:nvhhng stubs of ordinary soft-drawn No. 14 or
No. 12 enameled copper wire, since hard-drawn
or (.'um)‘r'r—.clml steel wire is difficult to handle
unless 1s 1s under considerable tension at all
times. The wires should be all in one piece;
where o joint cannot be avoided, it should be
careiully soldered. Open-wire TV line is excel-
Jent up to several hundred watts.

In building a two-wire open line, the spacer
insulation should be of as good quality as in the
antenna insulators proper. For this reason, good
ceramic spacers are advisable. \Wooden dowels
hoiled in paratin may be used with untuned lines,
but their use is not recommended for tuned lines.
The wooden dowels can be attached to the feeder
wires by drilling small holes and binding them to
the feeders.

At points of maximum voltage, insulation is
most important, and Pyrex glass or ceramic in-
sulators with long leakage paths are recom-
mended for the antenna. Insulators should be
cleaned once or twice a year, especially if they
are subjected to much smoke and soot.

In most cases poles or masts are desirable to
lift the antenna clear of surrounding buildings,
although in some locations the antenna will be
sufficiently in the clear when strung from one
chimney to another or from a housetop to a tree.
Small trees usually are not satisfactory -as points
of suspension for the antenna because of their
movement in windy weather. If the antenna is
strung from a point near the center of the trunk
of a large tree, this difficulty is not so serious.
\Where the antenna wire must be strung from one
of the smaller branches, it is best to tie a pulley
firmly to the branch and run a rope through the
pulley to the antenna, with the other end of the
rope attached to a counterweight near the
oround. The counterweight will keep the ten-
sion on the antenna wire reasonably constant even
when the branches sway or the rope Fightens and
stretches with varying climatic conditions.

Telephone poles, if they can be purchased and
installed economically, make excellent supports
because they do not ordinarily require guying
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Fig. 14-48—Details of a simple 40-foot “A”’-frame mast
suitable for erection in locations where space is limited.

in heights up to 40 feet or so. Many low-cost
television-antenna supports are now available,
and they should not be overlooked as possible

antenna aids.

"A"”-FRAME MAST

The simple and inexpensive mast shown in
Fig. 14-48 is satisfactory for heights up to 35 or
40 feet. Clear, sound lumber should be selected.
The completed mast may be protected by two or

three coats of house paint.
If the mast is to be erected on the ground, a

couple of stakes should be driven to keep the
bottom from slipping and it may then be “walked
up” by a pair of helpers. If it is to go on a roof,
first stand it up against the side of the building
and then hoist it from the roof, keeping it verti-
cal. The whole assembly is light enough for two
men to perform the complete operation—Ilifting
the mast, carrying it to its permanent berth, and
fastening the guys—with the mast vertical all
the while. It is entirely practicable, therefore,
to erect this type of mast on any small, flat area
of roof.

By using 2 X 3s or 2 X 4s, the height may be
extended up to about 50 feet. The 2 X 2is too
fexible to be satisfactory at such heights.
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SIMPLE 40-FOOT MAST

The mast shown in Fig. 14-49 is relatively
strong, easy to construct, readily dismantled, and
costs very little. Like the “A”-frame, it is suit-
able for heights of the order of 40 feet.

The top section is a single 2 X 3, bolted at
the bottom between a pair of 2 X 3s with an
overlap of about two feet. The lower section thus
has two legs spaced the width of the narrow side
of a 2 X 3. At the bottom the two legs are bolted
to a length of 2 X 4 which is set in the ground.
A short length of 2 X 3 is placed between the
two legs about halfway up the bottom section, to
maintain the spacing.

The two back guys at the top pull against the
antenna, while the three lower guys prevent
buckling at the center of the pole. :

The 2 X 4 section should be set in the ground
so that it faces the proper direction, and then
made vertical by lining it up with a plumb bob.
The holes for the bolts should be drilled before-
hand. With the lower. sectio_n laid on the ground,
bolt A'should ‘be slipped in place through the

three pieces of wood and tightened just enough

51(‘)} thatththe section can turn freely on the bolt.

th;erxlnasf top hsectlon may be bolted in place and
pushed up, using a ladder or another

20-foot 2 X 3 for the job. As the mast 0

the slack in the guys can be taken up so gthzeli r}?é

whole structure is in some measure continually

mast is vertical, bolt B
lace and bot, 4 and B

hould be adjusted to pull the top Section ing
s o

line.
GUYS AND GUY ANCHORS
poles up to about 50 fe
Heavier WIT® 7 les installed in locat, >t for
tallel‘ pOlES OI: p . l'k 1 t b h' ons Where
/ind velocity is likely to be high,
th?yz‘ore than three guy wires in an one
us:lallv are unnecessary. If a }Eorlz(.mtal anten:;
is to be supported, tWO gUy Wires in the top set
1%11 be sufficient in most cases. These shoylq y
::) the rear of the mast about 100 degrees apart
to offset the pull of the antenna, Intermediate
guys should be used in sets of three
running in a direction opposite to that of e an-
tenna, while the other two are spaced 120 degree
either side. This leav.es a clear space under tp,e
antenna. The guy wires should be adjusteq ¢,
pull the pole slightly back from vertica] before
the antenna is hoisted so tha.t when the ap
is pulled up tight the mast w.111 pe straight,

When raising a mast that is big enough to tay
the available facilities, it is some advantage ¢,
know nearly exactly the length of the guys,
Those on the side on which the pole is lying can
then be fastened temporarily to the anchors pe.
forehand, which assures that when the pole is
raised, those holding opposite guys will be gpje
to pull it into nearly vertical position with no
danger of its getting out of control. The guy
lengths can be figured by the right-angled-tri.
angle rule that “the sum of the squares of the
two sides is equal to the square of the hypote-
nuse.” In other words, the distance from the
base of the pole to the anchor should be measured
and squared. To this should be added the square
of the pole length to the point where the guy is
fastened. The square root of this sum will be the
length of the guy.

Guy wires should be broken up by strain in-
sulators, to avoid the possibility of resonance
at the transmitting frequency. Common practice
is to insert an insulator near the top of each guy,
within a few feet of the pole, and then cut each
section of wire between the insulators to a
length which will not be resonant either on the
fundamental or harmonics. An insulator every
25 feet will be satisfactory for frequencies up t0
30 Mc. The insulators should be of the “egg
type with the insulating material under compres-
sion, so that the guy will not part if the insu-
lator breaks.

Twisting guy wires onto “egg” inSUlatorS
may be a tedious job if the guy wires are long
and of large gauge. A simple time- and finger
saving device (piece of heavy iron or steel) 4%
be made by drilling a hole about twice the di#"

For masts or et, N

» One

tenng

meter of the guy wire about a half inch from 0%¢ -

end of the piece. The wire is passed through }tefl
Insulator, given a single turn by hand, et 4 in
held with 3 pair of pliers at the point Showgole
Fig. 14-50. By passing the wire through the the
in the iron and rotating the iron as showt
wire may be quickly and neatly twisted.
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Hold here with p//er.r

Fig:

Guy wires may be anchoregi to a tree or bujlqg.
. when they happen to be in convenient spotg
Iﬂgr small poles, a 6-foot length of 1-inch pipe:
dr(i)ven into the ground at an angle wil] suffice,

HALYARDS AND PULLEYS

Halyards or ropes and pulleys are importans
ems in thg‘ antcnna—support‘mg system. Partic-
glar attention should be directed toward the
oice of a pulley and halyards foir a high mast
it r(.pj;u'upcnt, once t}'le mast is in position,
,;1:1)' he a major undertaking if not entirely im-

possible. ) .

Galvanized-iron pulleys will have a life of only
4 year or $o. Iispecially for coastal-area instal-
jm'iuns, marine-type pulleys with hardwood
plocks and bronze wheels and bearings should be
used.

For short antennas and temporary installa-
tions, heavy clothesline or window-sash cord
may be used. However, for more permanent jobs,
i-inch or 2-inch waterproof hemp rope should
be used. Even this should be replaced about once
ayear to Insure against breakage.

Itis advisable to carry the pulley rope back up
@ | 0the top in “endless” fashion in the manner of
(‘; aflag hoist so that if the antenna breaks close

the pole, there will be a means for pulling the

histing rope back down.

RINGING THE ANTENNA OR
HED LINE INTO THE STATION
The antenna or transmission line should be
a‘".chored to the outside wall of the building, as
" i Fig, 14-32, to remove strain from the

b
s*-ri.in]‘tﬁjz“A‘Anchoring feeders fake.s the
Yogg m feed‘”“'OUgh insulators or window
Sy, o9 through a full-length screen, a
e ing; :Srened to the frame of the screen on

" ~'®rance holes are cut in the cleat

and also in the screen.

1450—Using @ lever for twisting heavy gUy wires

Heavy
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insulatoy
builgs S. Holes ¢yt through the walls
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Oubtedly the best means of
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Fig. 14-51—Ap antenna lead-in panel may be placed
over the top sash or under the lower sash of o window.
Substituting a smaller height sash in half the window will
simplify the weatherproofing problem where the sash

overlaps.

the window itself usually offers the best oppor-
tunity. One satisfactory method is to drill holes
in the glass near the top of the upper sash. If
the glass is replaced by plate glass, a stronger
job will result. Plate glass may be obtained from
automobile junk yards and drilled before placing
in the frame. The glass itself provides insula-
.tion and the transmission line may be fastened to
bolts fitting the holes. Rubber gaskets will render
the holes waterproof. The lower sash should be
provided with stops to prevent damage when it
is raised. If the window has a full-length screen,
the scheme shown in Fig. 14-52B may be used.
As a less permanent method, the window may
be raised from the bottom or lowered from t.he
top to permit insertion of a board' which carries
the feed-through insulators. This lead-in ar-
rangement can be made weatherproof by makl.ng
an overlapping joint between the board and win-

- throvgh
b f:fu/afo’ e
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dow sash, as shown in Fig, 14-51, or by using
weatherstrip material where necessary.

ROTARY-BEAM

It is a distinct advantage to be able to shift
the direction of a heam antenna at will, .ﬂlllS
securing the benefits of power gain and direc-
tivity in any desired compass direction. A favor-
ite method of doing this is to construct th.c
antenna so that it can be rotated in the hori-
zontal plane. The use of such rotatable antennas
is usually limited to the higher frequencies—14
Me. and above—and to the simpler antenna-ele-
ment combinations if the structure size is to be
kept within practicable bounds. IFor the 14-, 2.1—
and 28-Mc. bands such antennas usually consist
of two to four elements and are of the parasitic-
array type described earlier in this chapter. At
50 Mec. and higher it becomes possible to use
more claborate arrays because of the shorter
wavelength and thus obtain still higher gain. An-
tennas for these bands are described in another
chapter.

The problems in rotary-beam construction are
those of providing a suitable mechanical support
for the antenna elements, furnishing a means of
rotation, and attaching the transmission line so
that it does not interfere with the rotation of the
system.

Elements

The antenna elements usually are made of
metal tubing so that they will be at least par-
tially self-supporting, thus simplifying the sup-

)=

SAW SLOT
BOTH SIDES

Fig. 14-53—Details of telescoping tubing for beam
elements.

porting‘structure. The large diameter of the con-
ductor is beneficial also in reducing resistance
bl

”PLUMBER’S-DELIGHT"

) ]’I‘he lightest. beam to build js the so-called
plumber’s delight”, an array constructed eq-

tirely of metal, with no ; -
) ) no 1nsulating ;
tween the elements and the sy g€ members he-

Some. suggestions for the cot
are given in Figs, 14-54, 1455
show portions of 3 4-element 1.

the same principles hold for 1
beams,

meter beam, but
5- and 20-meter

ANTENNAS

Coaxial line can be brought throy

. ; 2h clear,
holes without additional insulation. e

CONSTRUCTION

which becomes an important consideration when
close-spaced elements are used.

Aluminum alloy tubes are generally used fo,
the elements. The elements ff.cqucnt]y 366 e
structed of sections of telec§op1ng tubing makip,
length adjustments for tun.mg quite casy. Elec
trician’s thin-walled conduit also is suitapye for
rotary-heam elements. Regardless of the e
used, the ends should be plugged up with corks
sealed with glyptal varnish.

The element lengths are made adjustable
sawing a 6- to 12-inch slot in the ends of -
larger-diameter tubing and clamping the smalle
tubing inside. Homemade clamps of alumingmy
can be built, or hose clamps of suitable size o
be used. An example of this construction is
shown in Tig. 14-53. If steel clamps are used,
they should be cadmium- or zinc-plated before
installation.

Supports

Metal is commonly used to support the ele-
ments of the rotary beam. For 28 Mc,, a piece of
2-inch diameter duraluminum tubing makes a
good “boom” for supporting the elements. The
elements can be made to slide through suitable
holes in the boom, or special clamps and brac-
kets can be fashioned to support the elements.
Fittings for TV antennas can often be used on
21- and 28-Mc. beams. “Irrigation pipe” is a good
source of aluminum tubing up to diameters of 6
inches and lengths of 20 feet. Muffler clamps can
be used to hold beam elements to a boom.

Most of the TV antenna rotators are satisfac-
tory for turning the smaller beams. .

With all-metal construction, delta, “gamma
or “T”-match are the only practical matching
methods to use to the line, since anything else
requires opening the driven element at the cen-

ter, and this complicates the support problem for
that element,

CONSTRUCTION

ware should be cadmium-plated to fores'tall C}?;p
rosion; the plating can be done at a pl.atmg zone
and will not be very expensive if it 15 2
at the same time,

Muffler clamps and a steel plate can b t
to hold the boom to the supporting mas:

. . h, the
shown in Fig. 14-55. For maximum S’ffe“gtn’ize
mast cecédme 1 14 1 . 1. 1. ~f oglva

¢ used
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