
Fig. 1. Ibis beam to kes a b ig stick to support if.
Spacing betwee n sectio ns o n 28 mc ls 2 5 feet.
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Further improvements and refinements of the

popular Twin-3 beam give!ng greater gain

and control of the vertical radiation pattern .

{

,

TilEIIASIC I' RI :'IOCt l'L ES of the Single Twin-J t anti
the Double Twin-S t ha ve bee n known for the

past few years. The original Twin-J wa... developed
II}' Dr. John D. Kraus. \\"8J K, of Ohio State Uni­
versity. The design is tha t of two half-waves spaced
one-fifth wavelength apart a nd fed 180 degrees
out of phase. Each .I-clcment double t is cons t ruct­
ed of 3 ultra close-spaced in-phase cond uctors with
a spacing of J inches between centers. This has the
effec t of raising the feed-point impedance to match a

6OO-ohm open line.
The first Double Twin-S built by the author was

stacked a t a distance of 0.45 waveleng th .j Like a ll
amateurs who arc constan tly looking for improve­
mcnts, it was decided to increase this spacing to
0.7 5 wa velength. Theoretical ly. thi s would no tice­
abl y increase the power gain . An antenna of th is
spacing was built a nd is described here. The resul ts
obtained over a long period of 10-meter band opera­
tion have shown that the array does have more gain
at this greater spacing. Quite possibly a s till greater
improvement m ight result if the spacing further
approached J.O wavelength. In add ition to this gain,
a switch ing and phasin g arrangement has been made
where the operator may manuall y cont rol the ver­
tical radiation pattern.

"c to Mlchlgan Dell Telephone Co.• 3J3 State St .. Detroit 26.
&IICI.. _
t J . D . Kraus. "Twin-T hree Flat-Top," Radio. Nov., 1939,
p . t t.
: H . E . Taylor a nd J. D . Kraus. "The Double Twin -3 Ream
Antenna:' Radio. Oct•• 1940. p . 20.

October, 1948

Characteris"ics of th e Twin-

For those who may he unfamiliar with t his an­
tenna, the advantages of the improved Twin-S
rotary beam over the cus tomary two, three, and
four-element parasitic beams arc q uite pronounced.
The Twin-S is en ti rel y prctuned, presp.iced and pre­
matched by direc t physical measurements. There
is no pruning or need for a dj ust ments once the beam
is up in the ai r. The rad iation pattern of the an­
tenna described is simila r til that of the conven­
t ional horizontal doublet with a figure of 8 pattern.
T he beam width is 60 degree s between the ha lf­
power points. Although the gain of these arrays is
diffi cult to compute th e probable ga in a t the 10­
degree vert ica l angle is about 12 db above that of a n
isotropic rad ia tor in free space. The rad iation re­
sista nce is very high, thus precluding wet weather
effects. The match between the transmission lines
and the elements is excellent, insuring a very low
SWR, even when opera ted broad-hand from 10 to
II meters.

Mechanicall y, the improved Twin-S need only
rotate 90-degrees either side of the s tart ing position.
This greatl y sim plifies the cons truc tion problem. I t
can be built at a reasonable cost and is ligh t in
weight. The lise of tubing for the clements provides
sufficien t st rengt h so that they will not bend out of
shape due to icc loa ds. A variety of feed systems
may be employed to suit the individual req uire­
ments.
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Fig . 2. Suggested method for mountin g a nd sw itc hing the improved Double Twin-3.

Construction
The a ssembled beam is shown in Fig. J. The

arra y consist s of IWo ident ica l Twin-S a nte n na s
spaced verticall y 25 feet a part. Bo th a ntennas are
su ppo r ted from a .!/z-inc h dia meter vert ical pipe
running up the side of the telephone pole. This pipe
is suppo r ted by five pipe flanges a nd five z-inc h long
n ipples. A t the o uter end of the nipples are %-inch
tees. The vert ical p ipe is fed th rough the tt..-CS. This
permits the pipe to he turned freely by t he ro tati ng
mechanism.

Above ground on th e main ver tica l pipe 2-l~

feet high is a tee Ii t t ing used to hold a short piece
of % -inch wa ter pipe a bou t 20 inches long per­
pendicula r from the telephone pole. This p ipe
guides the feed line that is connected to the botto m
of the "V" sect ion of the lower an tenna . Ten fee t
from the top a nte nna , on the ma in vertical pipe,
another tee fitt ing was used to serve the sa me pur­
pose; i.e. to gu ide the feed line serv ing the upper
a n tenna . Unlike the earl ier Twin-S models separa te
feed lines run from each a nten na into the shack.

A t a somewhat lower poin t each ma in feed line is
fastened to the pole wi th insul a tors to rel ieve the
strai n on the guide arm. The top antenna in Fig. I
is 57 fee t above ground a nd the lower a ntenna is
32 feet. When the a rray is turned bo th gu ide a rms
rotate to keep the feeders from becoming tangled .
Any sta nda rd rotating device can be used for chang­
ing d irection of the a n ten na.

A sugges ted method of mounting the radiators is
shown in t he photo . The cradle unit ma y be used as
ill ust ra ted or t he cen ter crossarm fi tting ma y be
enla rged un ti l the whole a n tenna is moun ted o n one
vertical pole. The elements are 3 /8 inch d iameter
aluminum tubing. The spacing between tu bing is
th ree inches cen ter- to-center.

The Q sec t ions a nd mai n feed lines a re a ll made
of 1\0. 12 wire spaced 6 inches apar t. I t is not ncces­
sary to use high-cos t insulators because the volta ges
are fairl y low o n the line. \Vooden dowel rods, 6
inches long, well varnished, have been in usc at
\V8RN C a nd have served very well . The two quar- II

te r-wave Q sect ions feeding the upper Twin-S hang
in the customary " V" as shown in Fig. 2. The same
princi ple appl ies to the lower Twin-S beam a lso.
From t he botto m of the " V" a s shown in each an­
tenna is a separa te 6OO-onm line tha t COOlK'C ts to
switches in the shack. Bo th lines were kep t a s far
a par t a s possible outside the bui lding to prevent
mutual co u pling.

In one of t he Q sec tion legs to each Twin-S is a n
ord inary t ransposi tion block. The co mmon 2-inch
type ha s proven to he sat isfactory . The fact tha t the
Iine changes spacing for suc h a shor t dis tance is of
no conseq uence as far as a n impedance irregularity
is concerned .
Dimensions

T he Twin-S described in t his a r ticle wa s designed
for opera tion a t 28.7 me. T he rad ia tor a nd Q sect ion
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Fig. 3. Ph a sing loop, which in conjunctio n with feeder
switches permits contro l o f angl e of rad iat ion from o p-

e ra ting position.
heigh t for a n antenna above grou nd. In theory. a
Rood arrangemen t would be to put the antenna on
so me ty pe o f vertical li ft o r eleva tor and then a d jus t
the hcigln ab ove ground to optimu m for each con­
tact. A mu ch simpler a nd nearly equ ivalent a rrange­
men t is to have two an tenna s at different heigh ts
(idea lly the vert icallobe pattern at one height shou ld
have maxima where the o ther ha s n ull s, so t hat the
combinat ion of the two fi lls in a t all vert ica l angles) .
Thus, by switchi ng- in o ne , or t he other. or bot h to ­
gct her with the phasing loop , the best angle can he
found for each contact.

The a bove assumes a go od ground reflectio n factor
.whic h means littl e in the way of obstructions in the
vicinity of the a ntenna . G a in s of 6 db can be ob­
rained when the direct a nd reflected waves add in
phase. T herefore, pha sing is a n important point to
cons ider in obtaining a dded signa l s t re ngt h .

The second me thod of controll ing the a ngle of
radiation em ploys the phasing principle. The phase

(Continued on pate 80)

J l'n~ t h ~ ma y be srnled to a ny other Irequcucv in the
10 a nd 11 -1Ilt' ICr ba nd . The ba sic length of the
rad iator is 0.91 of the free space wavelength.

It would be customary tt' make bo th mai n feed
lines equa l in lcua th . An a lternate me thod would lx~

to ma ke O IlC ft'l,d line a ha lf-wavelength longer, bu t
tra nsposed at the point where the two feed lines
join together at the st ation. T h is transposi t ion
would ke....-p the two lines in -phase because of the
difference in thei r lengths.

All linear dimensions were made on the tubing of
the radiators before crimping the ends, used for
holding the d-inch tic pieces. Bra ss nuts and b olts
should be used for fastening the cie pieces to the cle­
men ts. The feed lines arc also fastened to the ra d ia ­
tors with small size brass nuts and bolts.

It is particulartv important that the 5\\ 'R be
very ncar unity on Loth main transmission lines. U
hy some error in construction , the 5 \\'R is abnormal
on either line it can be lo wered by using a very short
length matching stub. ' The 5\\'R, current or volt­
aRC, on each fL'1,·d line tested separately should be
less t han 1. 2:1. If the ratio exceeds this value there
will be a no ticea ble change in the fina l lank pla te
c urrent when using the pha sing loop desc ribed
below.

Phasing Fe ed Systems
There arc two differen t pract ical methods hy

which it is posaible to con trol the vertical a ngle of
radia tion. Both methods arc in use at W8 RX C. In
thc fi rst me thod each feed line is termina ted o n a
separa te double-pole switc h . The a rrangeme nt is
shown in Fig. 2. T he blades o f both switches are tied
together so that it is possible to sh ift from o ne a n­
tenna tH the other; i.e., fro m the upper Twin-S to
the lower Twin-d .

If bo th switc hes a rc throw n in at the sa me time ,
the two beams, upper and lower , a rc dri ven in phase .
The feed line from eac h a ntenna is poled properl y at
the swit ches. This ca n he readily detected by listen­
ing to signals on the receiver when poling first one
lead a nd then the ot her. The poling giving the grea t­
est Scpoint read ing is the correct o ne to use.

Changes in the angle of rad ia t ion , of course, result
from the difference in heigh t above ground of t he
two a ntennas. There is no one best vertical angle
su itable for a ll skip dista nces a nd hence no o ne bes t

1 H , E. Stew art. "Feeding the Beam," CO. xr ar.. 19t8. n- t 2.
Fill:, to.
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Fig . 4. Altern ate feed systems for insta ll a tions where standard 600-ohm line is impra ctical.
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" Humm." I replied, as I drifted into the Land of
Xed. I had won !

Not only had \\'31:-\L won ; so had her O~I.

\V3GHS. For between them they have worked a
good deal of D X o n to-meter phone, with 115 coun­
tries to date. and have accomplished their heart's
desire in making DXCC (how about \V.A.Z. J ea n ?).
Their ri~ co nsists of a pair of TZ-lOs in the final fun­
ning 200 walls with a pair of TZ-tOs in the modulator.
The antenna is a stacked 6-c1emcnt affa ir , with t he
top sec tion 45 fee t above ground However, they
have j ust co mple ted a 50·ft wooden la tt ice tower,
on top of which they will have thei r stacked 6-L'!C­
ment rotatable beam, the top dement k ing 70 ft.
above ground . Above this they plan to have a
stacked o-elemeru 2-me tcr beam, horizontall y polar­
izc- L j ean happily comments : "With this o-elc....
m ent bea m , an ARC-5 transmitter and a 522 re­
ceivcr I expect to, at long last after peddl ing
\V.\GIIS' s a call on the a ir for so many years , get
\V31~L on the map!"

Jean a dds: " In reg ard to my activ it ies, I a m
rai sing a ju nior u p, Richard, aged 7, seeing that
ISO child ren f.:cl fed every day in a loca l school
cafeter ia . and I have many early morn ing hour con­
tac ts wit h local s on 10 . It is no t unusu al for 111(' to
gn to bed at 4, .. :30 or 5 a .m.- so you can see wha t
111\ ' 0:\ 1 is till a gn inst-e-hi!"

BOOK REVIEWS
{from page 6Z)

data arc available. This con t rasts sha rply with the
lack of coverage of the problem of the angle of
radiation, which is o ft en the determining factor in
the performance of an antenna.

Follo wing this chapter there arc sections on tra ns-

mission lines and basic "sugar-coated" antenna the­
ory. Both of these cha pters a re well handled and
live up to their a dva nce notices. T he next several
chapters deal directly with a mateu r a ntennas. The
last chapters a re devo ted to coupling me thods at
the antenna and the receiver, telev isio n input cir­
cuits, measurements, na v iga t ional aids and d uplex­
ing. W hile the book is thoroughly rea dable it still
falls short of the need for a com prehensive antenna
ha ndboo k in the a mateur field . - O. P. F.

DOUBLE TWIN·3
U rom page JrJ )

relations desired in an antenna array are ordinarily
ob ta ined by use of transmission lines. I t is a well
known a xiom that a ny line whose len gth is one elec­
trical wavelength in Irce space, has a un iform phase
shift of 360':> per wavelength , 180 ':> for a half-wave­
length, and 90':> for a quarter-wavelength. A change
in phase between the two a nte nnas of 0 to 90° is
suffic ien t to control the vertical a ngle i ll 10-11 meter
band o pera t io n.

T o accom plish thi s a phasing loop wa s constructed
as shown in Fig. 4. I t uses a wooden frame 30 inches
o n a side a nd 7-inchcs deep. T he fra mc is mounted
on the wa ll of t he shack near the entrance o f the
ma in transmission lines from the Twin-S antennas.
The line from the upper antenna is wound around the
frame and joins the transmission line from the lower
antenna at the bottom end of the frame. T his
places the two lines in series. M a ke su re tha t the
two lines are properly poled.

The two antennas are then fed in pa ral lel by taki ng

READY THAT RIG FOR FALL!
with the
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Constructional deta ils fo r a sing le section o f the Twin- )
re sonant to 28.7 me. All d imensions in inches .
N otes: Obtai n the ma te ri als a s indica ted above.
Bore out the threads fro m the % inch sides of the
Y2 It % inch lee fitting . Th is wi!1 permit the 1U inch
wood pole to ma ke a snug fit. Drill o ne sma ll hole
in the side of % inch tee , fa sten ea ch pole with a
wood screw passing throug h th is hole . Drill ou t
wooden b lo cks A a nd vc mish. These are fa stened to
the wood pole with screws. Ei3ht blocks are needed.
The d iameter o f the radiating e lements is % inc h.

WOODeN I'OI.CS

'T OIA . 'S';'LOIIIC

,, ~

a p iece of .mO-ohm Amphcnol ribbon, 8' 3" long.
at taching one end to the blades of the double- pole
switc hes a nd th e o ther end to two test cli ps which
serve as sliders lin the tra nsm ission line wound
a round t he frame. The ribbon then feeds t he t wo
a nten nas at a join t impedance of about 300 oh ms.
As the clips slide along the phasing loop there is a
change in the a ngle of radiation with the lowest
possible a nRic from the co mbina t ion resul ting when
the cl ips are at t he end of the frame ncar the u pp er

I a n ten na termina tion (in-phase) and h ight."St angle
I when near the lower a ntenna termina tion (o u t-of­

phase).
An important point in using the pha sing loop is

to have the S\VR very low. The degree of match

,

Incorporates a sma ll three tube p reampli­
fier w ith sulhcie n l gain so that a n y h igh
impedance microphone having an output ...
level o f approximately -50 db can be used.
TBS-50A. complete with

tubes only

$121.25
S,ll" l or cal.J0l III " ' urib.
h'l H"rlly-IT"I III Tr" 'II'
",illerl, P Otur SIIpplill,
Prram pliprrl and R.u!

P""r],

50 WATTS 8 BANDS
PHONE OR CW

IClass B. Modulationl
NO PLUG·IN COILS

80, 40, 20, IS, 11, 10, 6 and
2 METERS

(Comph u/y u-ired ,m d leJled - not a kit)

Crys tal controlled on all bands. ye l re­
q uires no oscillator or multip lier tuning .
Operates from AC pack or Dynamotor
Supply for mobile work. New, beau tifu l
bla ck crackle hnish .

T85-50 Comple te with tubes. 00Iy$99.50

THE NEW TBS·50A

~ Engineering
Is Wolth Twice The Price

lI.M1'i!If - wnu TBS-50 &TBS-50A
* SaUl The Same Price* SaUl The Same Quality
* The Same Pel10nnance

It is America'lI most versatile small trans­
mitte r built 10 professional standards b y
one of America 's foremost builders of fine
communica tions equipment. Hundreds now
being used lor mob ile service a s well as
lor fix ed sIaticn use.

1/.M1'i!If- W I US

ElECTRONICS, INC.
SOUTH.RIDGE ,
MASSACHUSETTS') ~_---C
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coupling loop should be a bou t 8 inches. If both main
feed lines have a low S\\'R a nd are balanced the
flash light bulb nearest the tra nsmitter termina t ion
will be bright and the ligh t neares t the cl ips to the
loop will either be dark or burning very dimly.
Should both lamps hurn brigh t o r have the e.une
brilliancy, it is an indication that stnndinz wa ve.. a re
present.

A lterna te Feed Systems
If mechan ical condit ions do not permit the use of

the sta ndard 6OO-ohm Iecd , as previousl y o u t lined.
each single Twin-S can be made to operate qu ite
sa t isfactor ily by anyone of the four methods shown
in Fig. 4. It should be remembered that the t ra ns­
mission line loss in types ot her than the open line is
considerabl y greater, especially wh en the leng th is
very long. Also, it na tu rall y somewhat prohihi ts the
Usc of the phasin~ loop to c ha nge the angle of rad ia ­
tion when ribbo n type leads a re employed.

The length of the .lOO-ohm ribbon for the Q Sl."C-

tions is based on the formula

L
205.5

ft -
Fmc

The improved Twin-d of this type ha s been used
on 10 meters at \\'8R~C Ior about eighteen months.
The results have been excellent. During a ten ­
month period. over 600 DX phone contacts were
ma de with most reports above SQ. Although the
antenna may seem co m plex. it has proved, witho u t
a doubt, to have been well worth the a dditional
effort.

• C. Wrillht. "Th~ Twin-lamp:' QST. Ocr ., 1947 . p . Zl.
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between the phasing loop and the shor t p iece of
300-ohm ribbon mar be checked best with a t wi n­
lamp stand ing wave indicator," The size of the

Table of d imensions lOf element lengths a nd a section
lengths.

SELSYN TRANSMITTER
AND INDICATOR

BC-W TRANSMITTER
frequency coyerlge 2000 KC to 5250 KC.
f our 8 rt-lelected Crystll freque ncies
or M.• Con trol. Uses 8(JJ o SC. 801
PA· 2--46 Modulltor, I nd 1-46 speech
Implilier. Output 10 to 25 Wi lt on
C.W. phone or lone. Complete wilh
Tube!l freq. ,qrts.. SeMmltics, Tun­
ing units in CISes, C.bln, Shock·
mounted ~se. l ess c'ntlls Ind power

~ur:I~~ , ~~f~~~~~. ~ ~ .~~_ . _~_~~~.~.._~rso
BC-221 TRANSMITTER

T U N I NG UNITS Idell IS Rl dio Beam Posi lion India tOf' tor
TU-17 f requency 2000 KC to 3000 KC Him, Te'evision, or Commercill use. Com-
TU-18 frequency JOOO KC to -4500 KC plete With 1-82 five inch India tor. Autosy.
TU-25 f requenc, 3500 KC to 5250 KC Trlns.• 12 Vo't 60 cycle Trlnslormer. Ind
PrK:e--bch- NEW . $4.50 Wmnll'l nstructions. Price-N EW $1.95

ALU M IN UM TUB IN G For ANTEN NAS. Etc.
SllES AllOY THICKNESS LENGTHS , RICES - Per f lo
'~.. Y,t Hard OK lor bend in, J2' $ .11
{)~" I/JHlrd OK lor bendin, 12' .11

,. Hlrd Not lor bendin, 12' .16
'/~" 111 Hl rd OK lor bendinl 12' .14

ISit" Hald Not for bending 18' .16
~" Hlrd (24st) Not for bending 12' .11

JW' Hard (24st) .058 Will 12' . 2"
2" Hard (52S0) .049 Wi ll 12' ••2S~-l

B R R N IT- T ~
TING & REC. SET- Complete with Multiply Mast Mount-Cln be mounted on
I II spa re par is including 15 spare tubes. chimneys, on gable, s ian led. or flit rools ;
Set reldy to operate !rom 12 Ot 24 or on sides Ot corners 01 brick or trlme Wills.
Volls DC. frequency Ri nge 2 to 8 Mc Idell for holdlnf I II popular types 01an lenni
(40 Ind 80 me tem. Separate 235 Mc In sizes up to V/ ' diameter. Made olllu­
Trans. & Rec. Ind Iwo tube emeuuer. mreum, with plated s tee l hardware. Com-
Price-N EW S59. 50 plele with binding lor chimney mounling-

NEW: $4. 50. Complete--Jess blndinl -
NEW _._. .._. .__.._.._.._.._.._..__. S1.oo

THREE FOR ONE DOLLAR SPECIALS :
J-I F Trlns. FIComm. Rec. hl.t)nd., or 3rd 141 5 Ke.
3-lf Trlns. f M wide band 211, .1U 32 Mc.
J-IF Ttl ns. fM nu row bi nd. & CondoAu y. 2.65 Mc. 3-ThrOit Mike £It. Cord Co.318
3-lf Trl ns. St,nd,rd -455 f(c or -465 xe. 3-Mia. Condensen- .025 or .0005 600 WVoC JOOO Test
l-Mica. Conde.HB-.D1 or .DOl 2500 WVOC 5000 TesL J-Minilture Rell' 24 VoU DC Ix JA x V. Throet Mike Cl rbon T-30
ADDRESS DEPT. CQ • ALL PRICES ARE F.O.B., LIM A. OHIO • 25% D EPOSIT ON C.O.D. ORDERS

BC--lS4 COMMAND
REc.. W ISch enut lcs

3 to 6 Me. ,cydes. Pric..--
NEW , _._ ~ .._..,$5.'5
TUNING CRANK fot Receiv­
ers. P.ieI...M .. _ •• _ •• M ••• • 5OC ...

TRANSFORMER
..._~;;;"d FOR RECEIVERS

11 5 VoU 60 cycl. Prim. ry : Sec. 2~250 Vo't 50 MA ;
6.3 Volt'.nd 24 Vo't,. with AC Schemltic. NEW $ 2.'5
TRIPLE RECEIVER RAC K for C/RIC.. .._.._.._..~ ...$L50

M OBILI: DYNAM OTORS FOR
C OM M AND REC. - P.M. f ield oytllmolon. op.
eule 6 VoI l DC inpul: Output 2-40 Vol t 50 MA .
NOfrnllly 12-2-4 Vo't Input: outpu l 500 VoU 50 MA.
Size: -4" W• .x J" o . I ]Ill' l. NEW ._._.._.._._..SL 95

BC- 696 C OM M •
TRAN SM ITTER
W!Scheml tics : 3---4 Me\1-
cycles. N EW ' ~ " M' . M $lI. 5
USED _.~ SIC.95
BC - MODULATOR
f or Command Trlnsmitt ers.
Price -N EW $2.50
TRANSFORMER FOR
COMM. TRANSMIT­
TER
primlrI llOVoll. 60 cycle. SIC. 525-0--525 Volt. 250
MA: 1 -12 or 24 Vol t 3 amp., 5 Volt 3 I mp. NEW

• • • _ _ M •••••••••• _ .. _ • • _ ••M..M..M .. _ .. _ • • M"M..M. 'M" _$9.95

84 co




