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Suburban home owners with average size real estate will find
the author's trea tise on indoor antenna installations well

rewarding .

I
F YOU, Mister Reader. own a bank account in
six or more fi gures. separate kilowatt finals
fo r eac h band. a nd seve ra l Heres of sa lt

ma rsh for a backya rd , proceed right to the next
art icle . This one is fo r people with a ntenna prob­
lems. and the only obvio us problems you have
arc those invol ving tax collecto rs. fund ra isers.
and mosq u itos.

Rut if the o ld homestead is perched o n a c ity
101 about the size of a ping-pong court. if the
thi ng you joki ngly refer to as a backyard is
forested with 60 foot trees a nd a gene rous
th atching of ut ility lines. i f you are about to
trade the famil y ham gear fo r a hi-f set and a
post age sta mp al bum. then read on. As long as
yo u me sti ll breath ing a nd the fi laments still
li ght. a ll is no t yet lost.

It is so metimes nr nazi ng what a litt le imagina­
t ion and a lill ie im provisat ion can do to mak e a
seemingly impossible situat ion qu ite li vable. T he
a uthor. al though res id ing in a location which
would cause an y sensi ble rad io enginee r to cover
his eyes in horro r. has used nothing hut indoor
o r parti ally indoor a ntennas on the low Ire­
quc ncy hands for the past eleven years. The re­
sults have no t been un impressive. T he sco re th us
far is a pproximately 70 countries on 80 meter
c. w. ( includi ng a solid 5·7 co ntact with En gland
when run ning only 10 watts) . close to the 100
ma rk o n ..to meter c.w.. a nd nu merous odds and
ends on the higher ba nds. Sound in terest ing?
Then keep on read ing.

Feed Problems
Because of space limitations and th e physical

tryout of his house. the indoor ante nna horti ­
cul tur ist must frequentl y a pproach his task in a
seemingly illogical fashion. T he man with the
fi ft y acre lot. fo r exa m ple. str ings up the antenna
of his choice a nd then feeds it wit h what ever
type o f line and m atching devices are most su it­
able elec t rically. The problem is considerably
toughe r when the feeder must be run down stair
we lls. a ro und 90 degree corne rs. and under
close ly fi tt ed doors a nd windows. T he feedline
itself. therefore. will ofte n d ictate the type of
a ntenna syste m to he used.

Most read il y adapted to these circumstances,
as well <IS the least con spicuous, is o rd inary 300

40 • CQ • August, 1961

ohm fl at twlnlead. It fo llows that a logical an­
tenna choice is th e fol ded dipole o r some type
of simple beam which can. without undue co m­
plicat ions. he matched to 300 ohm line within
the confi nes of an ordinary att ic. Ha ve no fear
as to the power handl ing ca pa bilit ies of the twi n­
lead- ma tched a nywhere wit hin reason. receiv­
ing type line will han dle the best part of a kilo­
watt with no sigh of heating. Don't try to lise it
as a tuned t ra nsmission line at high power levels.
howe ver. The author attem pted th is once on 20
meters with a half gallon rig a nd wound lip with
se vera l feet of ha re copper co nductors at neatly
spaced int erva ls a long the line.

Folded Dipoles
For sheer sim plicity. as well as excellent

bandwidt h c harac teristics. the twi nlead folded
d ipo le is ha rd to heat in an indoor in sta llatio n.
T he au thor keeps a set of th ese a va ila ble fo r a ll
ba nds from '2H me to 7 me. those not in lise
be ing coiled up in a corne r of the att ic . Small
hook s a nd eyes. the fo rmer attac hed to the a n­
tennas with str ing a nd the latt er screwed into
the peak bea m of the att ic at st rategic poi nts .
provide <I sim ple a nd flexible means o f suspen­
sion (see fig. I ). T he d ipoles ca n he changed in
less th a n fi ve minutes. fe ed line connections
bein g made with spring clips.

Space does no t pose too much of a problem
on the higher bands. since the normal att ic wi ll
just about accom modate a 20 meter d ipo le.
Hanging a full length d ipole fo r ..to me ters in.
doors is so mething else again. and fi g. '2 shows

To Shock

Fig . 1- The half wave d ipo le is suspended by hooks
a nd eyes ond con nected to the feed li ne by spring

clips.
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fig . 3-A rnethod of hanging a n 80 mete r folded
dipole. The o ntenna e nte rs the back attic win­
dow, run. to the pea k and drops out the fr ont
ottic wind ow to t he ground . The o nte nna is sup­
ported by hook and eye a ! the peak o.,d the
feedline is toke n off just before the a nte nna

enters the reer attic window.

Fig . 4- A single section 8JK (two eleme nt endfire)
OHOy designed for 300 ohrn feedpoi nt impedenee.
The d ipoles o re spoced '4. wavelength and sus­
pe nded from beams with hoolu and eyes. A and B
are % wave leng th rna tching sections made of 300
ohrn twinlead and cut a cco rd ing to tr onsmission line
forrnulo . Either one rnay be tra nsposed to give the

necessary 180 d egree phase shift.

This is just what we need to match our per­
manently installed twinlead feedline.

In practice. of course. things are not quite
that simple. T he im pedance figures given in the
Antenna Handbook are for an antenna sus­
pended in the clear and will vary considerably
for an array located in close pro ximity to other
objects, By va rying the spacing and clement
len gths a bit. howeve r. it is possible to achieve
;:1 very satisfactory match for 300 ohm fcedl ine .
T he a uthor. in fact. has had qu ite sat isfactory
results with a rrays o f th is type: sim ply cut to
Handbook d imensions and installed without
additiona l mat ch ing adjustments.

Three other types of ante nnas have been tried
indoors at W:!LC B with varying degrees of suc­
cess : the two element driven beam commonly
known as the "ZL Special": parasitic a rrays o f
up to th ree elements: a nd roth full size and top­
loaded arou nd plnncs.

The "ZI. Special" is very similar in configura­
tion to the 8J I\: arra y and. if m ult iple wire ele­
me nrs o r u suita ble matchi ng sectio n is em­
ployed. can be fed with :Hln ohm twinleud. Hy
uti lizing the hook and eye suspe nsion system
described earl ier. the beam can eas ily be turned
a round 180 degrees to provide se rv ice in either of
two directions. Although performance will not
com pare with that of an outdoor installation. the
array will still show some gain and an excellent
front-to-buck ratio .

Pa rasitic arrays of the Vagi type can be con­
...rructed either from alu minum tu bing o r from
aluminum foil. One fixed Vagi tried by the a utho r
on 28 mc consisted of three st rips of foil tacked
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f ig . 2-Method of suspension for the .to rneter
d ipole. The hooks a nd eyes (not shown ) a re located

at the ends and be nd s.

Fir ing up on 80 me ters in cramped quarters
is even more difficult. but it is by no means an
insurmountable obstacle. Figure 3 illust ra tes the
author's approach to th is problem. The antenna.
a full length twin lead dipole, start s at ground
level a t the buck of the lot . runs upward at .10
angle through the attic window. cont inues on
th rough the house at approximately the sa me
slope. and then drop.. out o f a front window to
the base o f a small tree near ground level. When
not in use, it is untied from the tree and the
front half is coiled up at (he rC.IT of the attic.
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Other Antenna Types
Convenient though it may be. the fo lded di-

pole is by no mean the o nly answer to the city
dweller's problem \ nother ante nna wh ich lends
itself qui te well to indoor use o n ba nds from
14 me to 28 me is the old single sec tion 8J K. a
bid irectional end-fire array with n pair of
d riven elements.

Pro ba bly the most serious drawback to thi s
antenna is the extremely low impedance a t the
feed point when wire elements a re used. For­
tu nately. this disadvantage is easily overcome.
Reference to the A R R L A ntenna Handbook will
show that if fo lded di pol e elements wi th one­
quarter wa velength spacing are used. and if
these a re fed with quarter-wave matcb.n a sec­
tions made of 300 ohm twinlead. the feed point
impedance will also be 300 oh-ns ( see fi g. 4 ).

the method used at W 2l C R. The center half.
the part which does most of the radiat ing. in­
cidenta lly. runs in a straight line a long the peak
of the roof. The e nds. in turn . run dow n the slop­
ing roof beams at the extremities of the attic
and fold in toward the cen te r agai n at floor level.
More about the radi at ion pattern from th is
beast a little later.
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f ig . 5 -Construction details for a 3 element 28 me yogi with elements mode from a luminum foil a nd
fos tened to the bea m with thu mb tocks. The element spacing is approxi mate ly 0 .1 5 waveleng th. The T
matc h is mode from two short pieces of aluminum tubing insula ted a t the center with a wooden dowel

and suppor ted from the driven e le ment with a pa ir of short clip leeds.

I
I

to the beams with thumbtacks (sec fig. 5), The
clements o f th is partic ular a nte nna ran across
the attic rathe r than lengt hwise. which necc..si­
tat ed dropping the e nds of all th ree stra ight down
for severa l feet . It sti ll p rod uced a fa ir signa l in
the part o f the world at which it was aimed.

An attic 8 fee t high from floor to roof peak.
and of any normal le ngth. will take a full size
ground p lane on Z8 me. Rad ials are simply
stru ng out a lo ng the floor and the ve rtical rad i­
ator suspe nded fro m the peak. A gain the pri­
mary p ro b lem j" low feed poi nt impeda nce . and
if ~OO ohm tra nvmi vsion line is to be used. some
fo rm o f matching de vice will he req uired . T he
~RRL A llft ' II 1/11 lI f/ tl tl"oo ~ sugge, ls several
method s o f feedin g t hese nnten nus .

If the attic is )0 Icct 01' so long a nd a t least
8 feet high . a Ie",.; effecti ve hut stil l workable
groundplu ne Can be constructed for ~O meter
lI"C h ee fig. 6 ). Radial e a re aga in strung along
the floo r . but the vertical sectio n . inste ad o f run ­
ning ..traight lip. has itv top pori ion folded back
a nd forth a lo ng the center beam o f the roo f.
Although th is prov ed to be a generally poor per­
fo rma. the low radiaricn a ngle characteristic of
the grou ndplane W 'IS definitely noticeable o n
both transmitt ing a nd rece iving.

Fig . 6-A shortened g roundplone for 20 meters with
top ha lf (a ppro l( ima te ly) of the radiator fo ld ed back
and for th a long the peak of the roof. This meth od
is not reco mme nded un less the distance from floor
to peak is at least 8 feet. Radials (A) are mad e of
aluminum foil or heavy wire laid along the ettie
floor. The feedpoint impedance is low so a match ing

device fo r 300 o hm line is need ed .

Dimensions
The an ten na systems d escr ibed in t his a rtic le

have all been tried at W2lCB and have pro­
d uced many satisfac tory contacts . Since they are
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merel y suggest ions us to what can he uccom­
plished unde r adve rse conditions. und since
o ptim um lengths and el ement spacing will vary
from o ne s ituation 10 anothe r, no actua l dimen­
sions have been shown. It is suggested that the
individual e xperimen te r sim ply sta rt wit h Hnnd­
book d imensions and then resort to cut and t ry
tactics until element reso na nce and o pt imum
Ieedl ine match nrc obtained . An s.w.r. bridge
a nd a ntennascopc will facilitate the o peration
considerably.

Shortcom ings
T he o ld p rove rb that no body ever ge ts a ny­

thing for nothing in th is world certa inly holds
true in the case o f these lashups. They will ge t
the cro wded city dwel ler o n the a ir all right and
will give hi m some excellent contac ts. b ut they
ha ve inhe re nt shortcomi ngs wh ich must be uc­
cepted as part of the package.

Radia tion Patterns
One o f the major problems i... t ha t of predict ­

ing radi ation patterns. since these can assume
very peculiar configurations indeed when an­
ten nas are bent or suspended in close proximity
to other objects . T he ·Ill meter dipo le d escribed
in this art icle i" an excellent exam ple of the case
a t po int .

The center half of this antenna runs almost
due eas t and west (the d irection o f the au thor's
house), a nd it wou ld a ppear logical to us-anne
th at max im um rad iat io n wo uld take place o n a
north-so uth ax is. This is e xactly what it does
not do. The antenna docs its best job hy fa r in
Aust rali a. northern Europe. and so ut he rn Af­
rica. in t hat order. It also produces excellent late
afternoon (our time) reports in Austra lia via
the long path . no mean trick on th is band wit h
a ny dipo le radiator. Furthermore. just to in­
c rease the conf us ion. shi fting the folded end
sections to the opposite do wn slope o f the att ic
beams changes signal strength by a fu ll S-point
o r mo re in some di rect ions.

G enera lly speaking. life is a bit less cornpl i­
cated with a nte nnas fo r bands above 7 me, since
these can usual ly be st ru ng up indoors in a
straight line. As a result, maximum rad iation



docs tend to occur at right angles to the axis of
the antenna. and the pattern is fairly pred ictable.
Even the 80 meter dipole illustrated in fig. 3 is
reasonably fa ithful to the laws of nature. giving
maximum signa l in the direct ion of the long
downslope and an angle of radiation consider­
ably lower than that of a simple horizontal di­
pole. In support of the hitter observation. it has
consistently dumped an excellent signal into
New Zealand on this band while producing only
mediocre results in w estern North America.

Direct ly related to the problem of predicting
indoor patterns is the problem of controlling
them. T he answer is: you don't control them;
you take what you get and ma ke the best
of it. If your 15 meter attic dipole follows a
stra ight cast-west axis. you had better deve lop a
liking for north-south co ntacts (unless. that is.
you are able to rotate the house) . But so what?
Th is doesn 't mean that you can't have some fine
contacts in these two directions. nor does it
mean that you won't get good reports. Even the
unpredictable, in fact. may work to your ulti­
mate advantage. as it has in the case of the
above-mentioned -to meter dipole.

Coupl ing to Nea rby Objects
Coupling to nearby objects is another hazard

of indoor antenna farming. and it is one which
may prove either a curse or a blessing, An excel­
lent example of the former may he seen in the
rel ativel y poor performance associated with 10
and ~O meter operation at this QT H. Reports
from all directions on these hands. even the
favored direct ions. ind icate that the signal is
simply being absorbed before it leaves the vicin­
ity of the antenna. The villains are not too hard
to pinpoint : a metal ridgepole along the peak of
the hou se. and metal gutt er pipes along the eaves
on each .. ide. All three of these are approxi­
mutely 3:! feet long. a nice co nvenie nt half-wave
on :!O meters . Need we say more?

Coupling to house wiring can produce some
truly spectacular effects. and they are not neces­
sarily detriment al. T he wiring at W~LCB. for
example. is definitely part of the ove ral l radiat­
ing system on -to meters. although exact ly what
role any part icular portion of it plays would be
almost impossible to ascertain.

One of the outward man ifestations of the
phenomenon is that amplifie r plate current and
s.w.r. readings both change noticeably when cer­
tain combinations of lights are switched on in
the house. Fortunately. the change is not grea t
enough to requ ire any retuning. not does it ap­
pea r to have any appreciable effect upon the
received signa l at the ot her end of the line.

A hit more awe inspiring to the layman is the
lighting of hou se lights which can take place
under these circumstances. pa rticularly when
fairly high power is involved. A pair of three­
bulb Jiving room clusters at Ihis QTH fl ared so
brilliantly before corrective action was taken
thai keying the transmitter at night created an
illusion from the street that the house was afi re.
To save potential wear and lear on the local fire

department. offending lamps or lamp clusters
were bypassed with O. t mf, 600 volt capacitors.
These solved the visible part of the problem very
nicely (al least in this hou..e).

TVI a nd BCI
Although the prospects of TV and b.c. inter­

ference might he viewed with some alarm. espe­
cially under the circumstances described above.
these problems may well prove 10 be insignifi­
cunt . In eleven years of operation with the vari­
ous antenna systems described here. the author
has experienced only two cases of TVI with his
600 wat t low frequency rig. One of these oc­
curred in a certai n 1950 model TV receiver
Which. from the standpoint of susce pt ibi lity to
inter ference. is gene rally co nceded to have heen
the worst offender ever produced in this country.
The station was operating at the time on 40
meter c.w. The other was also ~1 clear-cut fund a­
mental overload situation resulting from o pcr­
arion on II meter phone. Both were cleared up
completely by installing the chea pest and sim­
plest type of uruhielded high-pass fi lters at the
receiver antenna terminals.

T he best single precaut ion to take agai nst
TVI is to make certain that harmonic energy
reaching the antenna is kept 10 an absolute min­
imu m. A tiny trace of harmonic in a TV chan­
nel. which might cause no trouble at all when
using a transmitting antenna well up in the clear.
might prove devastating when radiated pract ic­
ally at grou nd level from an indoor antenna or
from nearby ho use wiring. Good transmitte r de­
sign und thorough output filte ring with low- pass
filter and /o r ant enna couple r are the secrets to
success. A hit of discre tion in the choice of op­
erat ing hours and mode of opera tion will also
go a long way toward mai ntai ning peace in the
home neighborhood. Ccw. and s.s.b.. needless to
say. are likely to cause far less uproar than a.m.

Give it a Try
If this article were composed in the best

science fiction stvle. we would conclude bv de­
scribi ng an a ll -h-~ nd. super.power-hooster: pre.
shrunk miniature beam which could be con­
cealed in a clothes closet and still out pe-rform a
five element Vagi on a 100 foot tower. Unfortun­
ately. the re is no such ready cure-all for the city
dweller's problems. The goa l instead has t-een to
stimulate th inking and to demonstrate that with
a little ingenuity the crowded city ham can still
enjoy his hobby. The examples shown here are
by no means the only possibil ities-any radiat­
ing device which will fi t into the co nfines of the
attic or the operating shack itself is worth a try
(and this includes the bedsprings) .

If your curiosity has been aroused. pick up a
copy of any antenna handbook. take a closer
look at your supposed ly impossible QTH. and
let your imagination run wild. Y OIt can get on
the air! Furthermore. once you have cultivated
your indoor antenna farm. you will get some
much-needed exercise galloping up and down the
att ic stairs as you flit from band to band. •
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