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A sure -jire snare for DX, yet 40% shorter thon a conventional array I

this 2-element rotary beam is the average ham 's dream come true.

l it h ' ~ TIl E STOIa of a ra t her unusual beam a nten
na t ha i st arted o ut purel y a s a n exper imen t bu t,

li ke "The Man W ho Ca me to Dinner," is st ill with
LIS!

There ha ve been so ma ny ingenious mechanical
a rra ngements for beams published tha t there is
litt le douht h u t t hat o ur part icula r st ruc tural
dcsicn is no t or iginal . However , this is merely a
means to a n loud - t he wort h of our a ntenna is not
in it s peculiar rotary cobweb effect (so my wife
says), hut ra ther in t he fact that its physical len gt h
i-, on ly about 60% of t he normal beam . Coinciden
ta lly , thi s f.gu rcs out roughl y to be about o ne foot
per m e ter i.c.• 20 m e te rs , 20 fC'Ct - 10 meters. 10 feet.
Judging by the numbe r of amateur!' who complai n
of lack of space, such a shor tened beam may find
ready application particularly since it is also very
lightweight and co nscquc m lv imposes no pa r ti
ula r rotating problem. Ours turns nicely when
driven b y a pair of :\0. 5 Selsyns (t he "slave"
d riving the antenna supporting shaft through a
100 :1 worm and Bul l-gear n-duct ion t).

It is fell that further mechanical description is
needless.. in view of the com ple teness of the pho to
gra phs and dra wings, therefore subseque nt remark!'>
will deal principally with electrical design con
-ide ra tions. There is reason to believe that some
d the material to follow, while specifica lly aimed
at t he be an under consideration, may well apply

*155 S lI i ,,1 Elmo II'IIY, San Francisco, Calif.
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to the desig n a nd adj ustmen t of more convention
a l t Y1ws.

Shortening M ethods (Center Loading)
"lhcn- arc only a few pra ctical methods wherchv

an antenna ca ll l it., shortened from its normal
rcsona 11 1 leng th so as to tit in to some available
space. The mosl com mo n method is to shorten
t he antenna a nd restore resonance by inser t ing
ind uc tnncc in t he center po rtion of t he antenna ,
T his SV.. rem has 1H.."Cn previo usly described in CQ:.
T he inductance ma y he in lumped form a s pro
vided hy a coil or in the form of a closed-end stub.
An a ntenna ca n he sho rtened by t h is me t hod to
the poi nt where it is merel y a la rge coil wit h stubs

protruding from opposite ends but it is high ly CJIH.-'S·

rionablc whether such a n arrangemen t will do much
radia rina . Eve n a ssu ming the elements to he of
reasonable lengt h, one must take into a ccount the
fact that, <I~ a n anten na is shortened and rcsona
ted, its radiation resistance will decrease. Hence
(for a cons ta n t input power), the curren t in tbe
center of the antenna will increase" Be<l r in~ in mind
thai the total power is distributed between the
radiarion a nd loss resistance (\ \ ' = I :(R rad -- l{ lo ..)
it ('.10 be s('l'n that when the radiation resi stance
is equal to the lo-s resista nce, 50% of the a vailable
power is wasted . \\'hen the rad iation re-i.. t ; lIKC

bec omes very low it dOC!O I1 't take much 1rJ:"':' in the
load ing ind uctors (skin-effec t , resista nce at the
connections. c tc.), to ca use trouble. Furt her , as the

2Weicht,rt , " T he Shorte ned Beam," CQ, Scpt .. 19t7
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radiation resistance is lowered, there will be a rapid
increase of voltage (a nd impedance), a t the ends
of t he shor tened elements. When very short ele
rnen ts a re used corona a nd dielect r ic losses ca n he
subs ta nt ial. Anyone who has ever had occasion
to lo..ad a shor t a n tenna in t he 200--l00 kc region
wi ll tell yo u that t his t ype of loss is not to he taken
liRht ly ! The-e remarks a re not a imed at the writer
of the previous CQ art icle since his shorteni ng
of t he elemen ts wa s quit e conserva tive a nd if our
sta temen ts a p ply at a ll Ihey do so only to a very
minor degree.

End Loading
II will be obvious that a n a ntenna shortened to a

length substa r uia llv less tha n that for selt-reso
na nce will a ppear as a capacitive reacta nce, there
Iore it wi ll he neces sary to add ind uct ive reacta nce
(cen ter coil Of st ub ) in equa l amount 10 bring the
a nt en na 10 resona nce . It is reasona ble to expect that
if we can somehow increa se the ca pacity of t he a n.
tenna we wi ll drcreo se the capacitive reactance there.
by requ iring less induct ive rea cta nce (sma ller coil ,
less losses ), to restore resonance. This capacity
increase ca n be achieved by enlargi ng t he d i
a meter of the cond uc tors , or b y add ing plates
or cop per mesh a t or near bot h ends of the an
tenna . This me t hod of capacity end load ing is
used in the parasit ic clement of our pa r ticula r beam
by a r ra ng ing the folded-back sections of the wires
to form a t wo-foot squa re. This is clearly shown
in one o f the illu stra tion!' . Bv the combina tion of the
added lengt h ga ined by the folding a nd t he end 
capacity we a re able to red uce t he lengt h o f the
center t u ning stub to a ne .... tigible value, t he rea
sons for which wilt be subsequently mentioned.
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End Fold ing
One syste m wh ich suffers none of the disadvan

tages of either of t he t wo previously ment ioned
is to use t he fu ll clecn-cal length for the elemen ts
a nd 10 condense the svstem by foldi ng back a
small port ion o f the an te nna on eit her end . This
met hod should closely approach the performance
of non shor tened anten nas since the high c urren t
renter por tion is complet ely in t he clear. P resen t
theory indicates that the portion of t he a n te nna
in wh ich the highest current flows nroduces t he
greatest field st rengrh Thus in the case where a
cen ter load ing coil is 1lSt:'41. it would a p pea r that
since t his high current flows mainl y through t he
tu rns of the coil (which in itself contr ib utes little
to the radiated field ), results might no t q uite equa l
t he non-coil system. In a ny case, field streng t h
measurements here indica te tha t t here is litt le
if a ny d ifference between a full lengt h d ipole a nd
o ne in which only 60 % of it s lengt h contrib u tes
to t he forward (a nd rear) radiation (t he two
ends arc bent back, each about 20% of the total
a ntenna length) .

No tes ts were made with t he parasi tic elemen t
as a rad ia tor al t hough it is felt tha t since the ends
are folded back u pon themselves , t his par tic ula r
geometrv ma y be somewha t less effective t ha n a
non-bent element,

Design Specifications
For 20-meter opera tion, t he beam was not to

exceed twen t y feel in physica l length ; t he d riven
element to be fu ll electrical lengt h b ut to have
a pproximately 6' bent back on each end . The di
rector wa s to be 20' long a nd tu ned near self
resonance by forming the folded-back end sec tions

CQ
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means of matching the impedance of the a ntenna
to some selected value of tra nsmission line s ince
it then becomes possible to determine t he number
of pa rallel elements that will be required. to effect
t he necessary transformation"

Multi-Element Dipoles
Since it was our desire to use a 30Q..0hm balanced

line to feed this beam, a multi-elemen t folded
dipole a ppeared to offer the best possibilit ies of
transforming the low center impeda nce of the
driven element to the higher impeda nce of t he line.
The theory of such multi-wire dipoles wa s Iully
treated in a n excellent article by Peter Bach,
\v2G\VE :I , therefore little fur ther mention need
be made in t his rega rd . Suffice it to say that the
impedance at the center of any of the wires of a
multi-wire dou blet can be approximated by multi
plying the assumed 73.5 value of a si ngle dipole by
the square of the number of parallel d ipoles to be
used (this assu mes a mong other things that all

3Bach, '-The Trombone T," CO, Mar., Apr., 1947

into o pen circuited sq uares approximately 2' on a
side. Exact tuning in this la tter element was to be
accomplished by a center st ub tine not over 2'
in length. This la tter requirement places the high
current loop in the linea r portion of the parasi tic
elemen t rather than in the closed tu ning stub. It
was further decided to arrange a ll bent-back por
tions of radiator a nd parasitic elemen t in a hori
zon tal plane ra ther than to bend them up or down;
this in a n a ttempt to avoid a ny possib ility of
vertical picku p on these sections which mig ht tend
to mask the normal d irectional characteristics of
the system .

Center Impedance of the Driven Element
In considering line matching to this or similar

antennas one should have some general idea of the
approximate cen te r impedance of the dri ven ele
ment. The fa milia r published curves show that a
dipole may have a center impedance a nywhere
between 60 and 90 ohms, dependi ng upon height
above ground, so that we may well take these
f igures as limi ts a nd work from there. T he pres
ence of the parasi tic ele-
men t spaced o ne tent h
wa velength a nd tuned a s
a d irector can reduce the
dri ven element center im-
ped ance to values some- ....
where be tween t he ex-
t remes of 10 a nd 30 o hms,
T he probabi lity of expcri
men tally de termin ing the
exact impedance of the
d riven clement is ext reme
ly remo te, t herefore, a s
long as we ha ve to guess .It
will be well to reduce the
error as milch a s posssible.
If we t ake t he g eo -
nu-t ric mean val ue of
impedance of a (lipole '
by itself (between the
possible limits of 60 a nd
90 o hms), we come out
with 73.5 (plenty close
enough to t he sacred
value). Then, if we take
the mean value of imped-
a nce of a driven clement
in the presence o f the
director (assumed to lie
between 10 and 30 ohms),
we a rrive a t a value of 17.3
o hms. Therefore o ur aver-
a ge ra tio o f drop-off in
impedance due to the
presence of the para s!tic
element can be assumed
to be -4 .25 :1. It's a guess
bu t as measured results
show, it 's not too far o ff
to be reasona ble. Some
such ra tio informa tion
is neccss...ary when using
mulri-elemen t dipoles as a
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Strip insulctio n bock for a
distc oce of 1 ~ 2 inches . Twist
two boltom wires tog ether; d o
some with two top wires. Twin
lee d s sho uld be held together
with ta pe iervi ng eac h two feet .

co

Matching S·W-R
.\ further b it of pe ncil work will show t ha t eWII

with t he widest va riations a pt to be e ncountered
in pract ice an imped ance mismatch of much over
four-to-o ne is highly improbable. How t hen C Ul

we somet imes get t hose eight a nd ten-to-one S· \\'
R ? T he a nswer ma y be in t he possibili t y that t he
line ma y be looking in to a substantia l reactance
instead of t he purdy resistive impeda nce neces
sary for lowest S-\ \'-R . T he presence of t he pa rasitic
elemen t will couple reacta nce into the a n tenna,
the sign a nd degree of which will depend upon t he
spar-i ng and t he t uni ng (length) of the pa ra si tic
element. It is almost im possible to obta in a low
S- W-R if t he line looks in to a complex impedance
and the o nly practical way- to correct t his con
dition is to tune out the reactance h y changing the
tuning of the antenna (a ssuming the tun ing- on the
parasitic clement to be fi xed ). This a pplies equa lly
to multi -wire doublets a nd may serve to demon
strate that in the pre-once of the second element
they are "0' b road-band in the sense that they will
not remain p urclv resistive over a wide frequency
range. As the transmitter frequency is changed
beyond the frequency to which t he a ntenna svstcnr
was initially tuned. the anten na becomes reac tive
as attesu-d lIy t he relati vely ra pid rise of 5 ·\ V-1{
on the tra nsrni;.;sion line. In con trast , a four-wi re
folded doubler without parasitic eleme nts is nor
ma lly resis tive over several hu ndred kilocycles,
!'O much so in fact tha t it is a lmost im possi ble to
loca te an exact resona nt frequency.

If a miuiunuu 5 -\\" ·1{ i ~ sought . it will bt." absolu te
ly essent ial that provisions arc made to tu ne t he
m ult i-wire d riven elemen t . :\ check o n S· \ V- I{ O\Tr
a few hundred kiloc ycles will definit el y show t he
resouau t poin t of t he antenna since t he 5 -\V- R will
he the lowes t .u t his freque ncy . The accom pa nyi ng
curves illus trate t his point a nd are part icularl y
pcr rinctu siurc t he y a rt.' take n from t he line of the
a ntenna svst em under discussion . These curves
indicate that the beam will work nicely over SOlU t '

200 kilocycles in t he 2O-meter hand withou t ex
cessive 5 -\\'-1{ . It will in fac t work reasonabl y wel l
oyer t he cruire ha nd (a nd has) , bu t with an increa-e
in S-\\'-R, which whi le it ma v not result in eXl't.'Ssin"
losses does te nd to make the loading on the fi na l
am plifier fussy umd cr itical. There is, of course. the
definite pos sibilit y tha t t he effects discussed may
be exaggerated in t his type of beam due to its
peculiar geometry a nti that t he r ise in S-\\"-R off
the resona nt frequency of t he a nten na ma y no t
he so ma rked in other beams incorpora ting wider
spacing.

Back to the curves once aga in - note t he effec t
of rota ring t he antenna. In one curve t he antenna
part of the beam is directly o ver t he house ; the
other curve is for the director in t his latter po-i
tion . Unfortu nately the anten na is quite clo-e
to the roof (t h is being a ca rry-over from t he "ex
pcrimcntal o nly" days ' , a mi it is interesti ng to
observe tb.lt the S- \\ '-K a nd resonant Irequcncv
of the antenna hoth change when t he beam i...
turned l'() that t he d r-iven element is over the roof.
T he peculiarit ies of the two curves a re no d o ub t
due to the fact that the system is coupling into

M ethod lor fOitening
rcdius p ieces to boom
e nd i n sv lc t o rs . End
p iece s are mode from
1 1/' d iameter wood
d owe ling so wed in the
c ent er . R eta in ing
grooves for twin-lead
may be readily cui 0 1

fi led in th ii solt mcteeicl .
Insulators are E, F.

johnson, 8 " ,

Pvsh bo ttom wire thro ug h e nd hole in insulotor . Twi it
top wire c s she wn. Sold er 'Io int and round off any
remaining shorp edqes . lnsu ctc rs o le E. F. Johnson ,

N o . 134 a nd are silicone trea ted ,

M ethod of sup port for trans
rmsu cn line connect ion to
twin-lead antenna. The o pen
inqs in the line (thro ug h
which the suppo rt ing tab fits)
are ec stlv cut with a iho rp

knife , The e nd tab may be vulca ni zed to the line
by a io ld ering iron (the material will thermo set) .

conductors a rc of equal diameter. tha t there i ~ 110

pha se difference between t hem a nd t hat t he cur
rents art all eq ual ), In our previously stated ca-e.
we assu med t ha t ou r B .3 ohm figure would be re
duced by a ra tio of ·L 2S when t he d irector wa s

"J 
added . therefore, instead of using 73..5 we ta ke~

.t ,15
or 1i .3. Xow if we arbitra ri!v selec t a four-wi re
doublet, t he a r ithmet ic comes ~ut, .t~ x li ..~ - 275
ohms (a pprox. ) . Thus o n a guesswork basis we
have ~t up a match for ou r 300-ohm line that
is wi t hin 1.1 : I ! O h, that it cou ld be that sim ple !
:\ Iea surelllcn ts on the t he presen t beam, ho wever,
show $.\ \'- 1{ values of less than 1.5:1 which should
be quite acceptable pa rricularlv in v iew of the con
venience of a direcrlv connected 300-ohm line
without need for maH.-'hin!o:' or luning adjustnu-ms
of a ny kind .



"Thcorericallv the operation of the folded dipole is
altered when the para llel conductors making: up the
dipole arc separated by a d ielectric other than air.
In addition to the in-phase current s flowing along
the parallel conductors an out-of-phase component
also flows. The \ ' .1'. of the in-phase wave will be
unaltered by the presence of the dielectric hut the
\ '.1'. of the out-of-phase wa\'e will be slowed down

I
b\' a fac tor I _ where K is the dielectric cun-• , K

stant. HelICe substantial out -uf-phase enerp:y ma y
I!ow sin('e the source dOl'S no t look into a ven ·
hil'::h imllt-"(la ncc (q ua rterwa ve stub shorted at f<lr
end ) when the p..lralld nmtluctors are Sl'p..lratl.-d by
a dielectric ha\'in~ a d ielt'ctric co nsta nt greater
than (Inc.-Ed,

•

The Parasitic Element
.\ s mentioned . the p arusiric element has the sa me

un bent lengt h as the driven clement (10') , t hc
..ulditiunal resonating length heing: made up b y a
combination of folded-back and end-capacity
10';'1I It'tl -ecrions. Unforturuuelv. folding the end ..
back 011 tht'l11sch'es 'Il t a spa ci n ~ of only 2' h.ts a
lcndenc\' tu cancel inductance (a nti le nJ{ t h ), thl'n' 
fore an ,u ld it iuna l fuld -in was required . The ad
ditional l'apal'it y un the l'llds ,;0 ohtailll'ti lIuke..
it po"s;blc to tunc the parasitic clement as a di rl.'Ctor
with a luning stuh appruximately I ~" in I~ngth.

Thl' prl'\'iotls rl'marks a .. to the import a nCt' o(

Look ing up at the center support . Note tuning stub .
Top-boll -race with 'ju p porting block can be seen 01
bottom. This wood bear ing housing is bolted to a
stee l band which fastens to the chimney. The direct ion
in wh ich you are loak i_"9 is the o nly clear one at

W6WB-up!

tiuu- let them drop at right angles to the end in
sulat ors.

From this t ypc of insula tion b reakdown and
arcing wit h less t han I-k w input , it is no t ditlicult
to understand why t he \\'8JI-\: t ype of close-spaced
bc.un ha~ been fal st' ly accused of be ing- excellen t
on receive bu t no t su l400tl 0 11 t ra nsmit. In t his t ype
of an tenna t he siur.uion is usuullv made e ven worst'
by usi ng- a tu ned ft·t'd er wit h a n impedance I{ r..ulien t
of a few to mall Y t housa nd ohms in a q uarter wuve
leng th . The sa me high vohuges a ppear at t he ends
of an y clu-e-spaced beam hut since most parasit ic
clement t ypes lise no i nsll iat or~ a t the ends . 110

troll hie can occur from th is source. It will be noted
that we li st.' feeder spenders for our end insulators;
however. a lways two o r rhn-e in series a rc emplo yed
a nd t he indi vidua l insulators a rc Silicone treated
to pre ven t a cont inuous fi lm uf m ois t ure from
furmi ng O il thei r surfaces. In t his rega rd , d~fi"ilt'ly

t he tra nsmission line should he Silic one t reat ed
if it is the conventional tlat tvpe of t win-lead. This
will lessen the tcndencv for S-\\'-){ rise in wet

weather and here at least where it often gets qu ite
r h . .. ' ,
t~gy, sue treatment IS a must.

of t he building (a n under-• •crrcuu sthe l i g h l in~

-ta u-me-n t D,

The Driven Element
The d riven clement (four-wire dou blet ) is made

from t wo identica l [eng t he of 300-oh m twin lead-taped together (ta pe servi ngs every t wo feet ).
The four winos on either ('11(1 a re joined toget her
ant! one of t he wires opened in t he center for t he
.\OO-o hm t win lead feeder connect ion . :\Iecha ni
icallv . the ISO-o hm lea d might be a bit easier to
handle a nd was in fact incorporated in one of the
oriainal experimental versio ns of this beam. :'\0
concern need be felt as to the adjacent wire in 
su la t ion since the currents in all wires are in pha-e,
therefore there should he no potential difference
between an y of the wires throughout their length. t

In an early try with the ISO-ohm material , the in 
sulat ion rubbed through on two of the wires and
they shor ted together. This . of course, made a n
ent irely new situa t io n as regards difference of po..
tenrial a nd t hc shorted portion quickly blew throueh
to the two u nshorted wires. Result , a fused ma -s!

Since t he two end sections of the driven elemen t
arc folded hack, care must be taken 10 insure t hat
the tw in lead does not be nd around too sha rp a
corner at the supp o r -t ing insu lator (o ne of our
earl y mistakes) . Xote that we have made sup
porting pil'Ct'S from 11/ / ' dowels so that the twin
lend will han' a radius around which to bend.

Insula tion at and nea r the end s of bo t h the
pa rasit ic a nd driven clemen t is very importan t !
In itiall y . the insulated twi n lea d loo ked so good
that lit tle ca re was ta ken in the a n ten na insula 
t ion ot her t ha n at t he ext reme ends. This proved
to lit' a mistake . \'011 han' IlO idea of t he amoun t
of r.f. un the ends of eit her the pa ra si tic or driven
ek-nu-nt e u n til you ft,t'd abou t $00 watts in to t he
system and t ry so me spa rks for yourself. T ilt'
pho tograph of the ends uf the bea m will show
t he small t uni nj.{ stubs on t he ends of t he double
tw in- lead a ntenna win's . T h('!'.C were s paced awa y
fro m the t'!H1 insu lators a bout t wo inches and
nothing more was t hought about t hem un t il Wt'
touk the photogra phs , at which time tbev were
out lined agai nst the sky a nd loo ked peculiarly
black. The invcstign tion that followed disclose..1
that the end tips were fU!'ot.'t 1 into nice little halls,
this intere-aing uddir ion being undoubtedly can-ed
hy . 111 arc to the wire link joining the two end in
sulator- (a distance of at lea st lWO inches)! This
was enoueh for us : we replaced the stubs a nd this
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-reduci ng loss resistance will surely apply to the
tu ning stub since the short ing bar for this stub is
at the position of maximum current where even a
small loss res istance can resul t in a substantial•power loss. In practice, a stub was made using bare
copper wire for the prel imina ry tuning and once
the correct position (or the shor ting bar had been
established, a n identical st ub was bent (rom in
sula ted wire a nd subst it uted. All wire joints were
first made mechanically firm, soldered , wiped, then
finally coated with lacquer. It is important tha t
that the end.. of the director wires have a soldered
joint in the loop where they terminate a t t he last
insulator . Further. if appreciable power is con
templated, tha t these ends sho uld be rou nded off so
that no sharp points exist that might aid in starting
corona .

Tuning

Several attempts were made to tune the beam
w ith the assista nce of on-t he-air sta tions. For the
greater pa rt these were not successful particularly
as regards forward gain adjustments. If the maxi
mum forwa rd gain of the a n tenna is about 4 db
a nd a n S po int on the receiver meter represents
about 6 d b (ma ybe) , the best o ne could expect
would be little more tha n ha lf an S point change;
hard ly sufficient in view of changing li ne voltage
and othe-r parameters. It was finally decided to set
up a field s trength antenna as far removed from
the beam as possible (a bout one wave length in
ou r case}, a nd to run a long feed line from this a n
tenna (to which a thermo-galvanometer cou ld be
connec ted ). It is possib le with this ar rangemen t to
excite the beam with the sta tion transmitter (o n
very low power ), a nd provide a sufficien t meter
read ing Ior accura te results; the inst rument being
placed in direc t sight of the person doing the tuning.
Preliminary tests showed a d iscouraging lack of
Iron t-to-back ratio regardless of the adjustment
of the parasitic element a nd was ultimately traced
to a rather peculiar circumstance. T his being a two
element beam, the d riven clement does not mount
at the center of t he rotating shah but is about six
Icet ofT center. Therefore, when the beam is set for
back gain the driven clement is twelve feet closer
(twice it s spacing from the center sha ft ) to the
pickup a ntenna t ha n when set for forward gain.
\Vith t he pickup antenna only a wave lengt h re
moved from the heam, thi s twelve foot decrease in
spacing can ma ke a rad ica l change in readi ng: a
change which i~ unfortu nately in t he .....rong dl -

rection as regards back-to-antenna readings.
The problem was solved by taking readings on

the driven element a lone with the parasitic element
open at the stub and subtracting the difference in
read ings so obtained with t he a n tenna rotated ISO
degrees. This correction factor was then a pplied
when normal Iront -to-back meaurements were
undertaken. The obvious correct ion would have
been to move the pick-up antenna farther awa y
so tha t t he twelve foot d ifferential in driven elemen t
spacing (to pick-up antenna), wo uld be negli
gible in comparison to the total d istance. ln our
case this was im possible without cloud hooks.
Although tu ning procedure is very conventional
one or two comments may be helpful. At the start,
open the stub in the parasitic element then put a
small amount of power in to the a ntenna (use very
loose coupling to the fi nal amplifier a nd make cer
tain that the la tter is carefully resona ted ). Solder
a pair of heavy wires to a flashlight bulb and use
this as the short ing bar on the stub of the para sitic
element (an r-f a mmeter can also be used). Slide
the bridge along un til the bulb passes throur,h a
definite maximum then return to the point of
greatest lamp brill iancy. The fi nal a mplifier should
then be re-resona ted a nd t his o peration repeated.
This position of maximum represents self-reso
nance of the parasitic element and assuming that
the adjustment bas been made at the freq uency
to which the beam is to be tu ned, will give a definite
check o n whether or not the end load ing on the
parasitic element is sufficient to result in a small
tuning stub . This self-resona nt point makes the
para sit ic element a reflector (with o ne ten th spaci ng) ,
and will result in a very substan t ial attenuation
to the rear of the beam but very little forward
gain. \Ve found that this beam rather closely fol 
lowed a ll theoretical predictions as to patterns a nd
the maximum forward gai n was achieved as a
director as was to be expected . Again consistant
with theory, a critical point can be located where
the forward gain does no t drop too badly but where
the attenuation to the rear increases markedly.

In view of the fact that we would hardly ever
be apt to operate on the exact frequency to which
the beam was origina lly tu ned , little attention was
paid to this critical point a nd all adjustments were
made for maximum forward gain . At this se tting
the measured gain of the beam was about -l db
over that of the driven element a lone. \Ve had
previously checked th is driven element against a
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Curves showing S.W-R
vs frequency for Icur
wire folded doublet
working into a 300-ohm
line (2-element beam).
Note the change in
S-W·R and shift in
resonant frequency a s
ei ther antenna or d irec
tor are directly o...er a
portion of the roof.
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THE COBWEB
(from fxJt.e 22)

conven tional-length two-wire folded d ipole moun ted
a t the sa me height a nd a!'l near as possible to the
sa me posi t ion . \V6RBQ a nd \V6ERS at about
two miles could detec t 110 difference in the two
a ntennas. This check was made inad vertan tl y
since we thought at the t ime that we had a beam
only 10 fi nd subsequen tly that the parasit ic clement
was sf.) hopelessly shor t a s to have negligible effect !

Perhaps we can keep someo ne else from making
the ga me error if we confess that in our init ial
setting of the tuning stub we neglected to open
this stub at the ends. Therefore the me ier was
shunted a nd merely became less sensitive as we
moved it toward the closed portion of the s tub .
T he fina l effect, however, was most realistic and
totally deceivi ng. \Vhen the bottom of the stub was
opened and the ad justment procedure repeated, it
was found that the length had 10 be increased
another 14" in order to fi nd the resonant point .
Since this resulted in a stub about -I ' long, the
present end-capacity-loading was devised as a
means of red ucing t he st ub to its present length of
a pproximately 18" .

Summary

It is not easy to evaluate the relative merits of
a ny beam since there a re so many factors that must
be taken into account . J udged from a sta nd point
of gain, this beam measures lip to within a bout, 1
db from the theoretical predicte-d maximum. This
is, of course, merely in a horizontal plane and does
not take into account ga in a t higher a ngles. From
the shape of patterns produced with different
adjustments of the parasitic element we can state
that this beam appears to duplicate the patterns
obtainable with fun-length types. I t is likewise
capable of deep and precise end nulls when adjusted

the second harmonic is short-circuited, and for most
practical purposes, eliminated.

Although there may be second harmonics in
many push-pun amplifiers. all of them will not radi 
ate this energy. It must be understood that the

. second harmonic voltage, due to common series
impedance. will be qurte low, because the stray
inductance is low. Trouble can be expected when
the total length of the antenna and feeders is near
to a n odd number of quarter wavelengths a t the
harmonic freq uen cy, and the feeders have a fairly
high capaci ty to ground. Then it takes but a few
volts to fully excite the a ntenna , a nd radiate a
great deal of power.

Incidentally, an a n tenna coupler can not be
depended upon to Ret r id of second harmonic
radiation from a push-pull amplifi er. In the tests
cond uc ted at the author's stru ion , the a ntenna
cou pler had al most no effect.

T he first suspicion of the "push-push" effect
came when a test was made with one of the fina l
tubes removed. \Vhen this was done, t he funda
mental signa l dropped but slightl y, while the second
harmonic almost dropped out completely. More
work, with the a id of several coopera ting amateurs,
unveiled what is believed to be a new understanding
of a n old problem. Even harmonics flo not necessar
ily cancel out in a push-pull staze.
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WASECA, MINN.

1<:"" 11 t bough 'JOII~S()l\" l'l ll u ll' n,.wrl'l IlfTl' r
l O U m un;· uut lltand in ~ ulh 'a n lagl''', the )'
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able in 52 Ili fTl·rt." ll 1 ..iZI·" ~ilh a ~itlt· vi.rid,,· uf
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n :AHI/(ES
TYlw C a n d D-Dllal mul Sin"",

I. S t urdily con"tructt'd-ht."a"y alum inum ftlatn
,051 thick.

2. Round t"d p hlt " for hlla-ht."r l olc a lle r-a tl nll.
3. S t _ tl cl' Inll u la Clon. LaT1lt." bl m ln a t t."tJ pho Np h o r

bronz e rocur hruJlh t."N. Censer rotor con tact" un a ll
dual m ud"III•

.., llea"y ti t" rod.. for f r a m e . crt-n ItCh anLi r hUdtl y .
Il rac k t."t11 (or top or bottonl mountlnlt.

5. Specera that p ermtt r eB"Iwmhly fur dlll" r t"nt
capactly ur "olta Ae ratlnAIi.

6, Occupy 1t."811 plln t."1 sp ace hK"llu ll t." 01 tht."I'r con.
eer uctton .

7. Both fron f lind r t'Br IIhldt elltt."RBlonllo ~rmtlllanll.
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E. F. JOHNSON CO.

SELSYN BEAM ROTATOR
Urom pag,28)

f.:ca r crank must be used in the shack tu overcome
the inertia of the beam. Several methods of showing
direction and azimut h will probably occur to you
a t this point . In uur par t icu lar case we lise a great
circle map un Sa n Fr.mci-co IOGItCtl where a n "..x
tension shaft from the eclsyn will prot rude t hroug h
the center. .-\ pointer attached to t h i~ sha ft ind ica tes
the din..-ction of the lx...un ..mtcnua.

for the type of patte-rn in which such nulls a ppea r,
No compromise has been made as regards the feed
system and the 5-\ \ '-R is very sa tisfac tory when
the a ntenna is properly adjusted. This method of
using parall el twin lead to obtain a suitable im
pedance value at the center of o ne of the parallel
elements offers good possibilities to the users of
conven tional 1)(,0111I" wit h t ubing elements. There
is no particula r reason wh y one or two sect ions of
twin-lead cannot le f. 1~l l· llt·d to a tubing clement;
the connect io ns to till' cxi.. u-nt clement being made
at or near the c uds and t he transmi..sicn line con
ncetion made to one wire uf the twin lead. This
should be part icula rl y effect ive where the tubing
element is closed in the center a s in the familiar
Plunbers Delight beams.

So in summary- T he Cobweb :
Come up into my parlor said the Spider to the Fly
I'd like to show you somet hing even Barnum wo uld

den y.
lie sa ys this th iul{ works broadside -s-regardles s of

t lu- bends,
If he tries it an y shor te r , it will work righ t off the

ends!

Fig . 3. The Bendi x type hea vy duty selsyns come
complete with two heavy mou nting brcckets. O ne of
these can be re moved o nd used a s the upper bea ri n9
fo r the rotat ing steeltube. The bracket is supported

by a 2)(4 .
It will probably al so be found nece ssary to incor

porate a brake of some sort at the base of the beam
to stop it from rotating too much in the wind. T his
should be one of the electrical solenoid operated
type working on the l Hl-volt a -c line. These relays
are currently being advertised and are inexpensive,
T hey should be connected as shown in Fig . 1 so
t hat when the selsyns are energized for rotation, the
solenoid plunger will automa t ically relea se the bra ke
band around the s teel tube at the base of the beam,
The brake band will then be rese t when the a -c
curren t is shu t off.
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