Fig. 1. This beam takes a big stick to support it.
Spacing between sections on 28 mc is 25 feet.

HAROLD E. TAYLOR, W8RNC*

Further improvements and refinements of the
popular Twin-3 beam givelng greater gain
and control of the vertical radiation pattern.

THE BASIC PRINCIPLES of the Single Twin-3 § and
the Double Twin-3 § have been known for the
past few vears. The original Twin-3 was developed
by Dr. John D. Kraus, W8]JK, of Ohio State Uni-
versity. The design is that of two half-waves spaced
one-fifth wavelength apart and fed 180 degrees
out of phase. Each 3-element doublet is construct-
ed of 3 ultra close-spaced in-phase conductors with
a spacing of 3 inches between centers. This has the
effect of raising the feed-point impedance to match a
600-ohm open line.

The first Double Twin-3 built by the author was
stacked at a distance of 0.45 wavelength.? Like all
amateurs who are constantly looking for improve-
ments, it was decided to increase this spacing to
0.75 wavelength. Theoretically, this would notice-
ably increase the power gain. An antenna of this
spacing was built and 1s described here. The results
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 still greater
improvement might result if the spacing further
approached 1.0 wavelength. In addition to this gain,
a switching and phasing arrangement has been made
where the operator may manually control the ver-
tical radiation pattern,

*c/o Michigan Bell Telephone Co., 333 State St., Detroit 26,

Mich.
J. D, Kraus, “"Twin-Three Flat-Top,"" Radio, Nov., 1939,

1.
P. 11.
1H. E. Tayvlor and J. D. Kraus, “The Double Twin-3 Beam

Antenna,”’ Radso, Oct., 1940, p. 20.
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Characteris:ics of the Twin-

For those who may be unfamiliar with this an-
tenna, the advantages of the improved Twin-3
rotary beam over the customary two, three, and
four-element parasitic beams are quite pronounced,
The Twin-3 is entirely pretuned, prespaced and pre-
matched by direct physical measurements. There
is no pruning or need for adjustments once the beam
is up in the air. The radiation pattern of the an-
tenna described is similar to that of the conven-
tional horizontal doublet with a figure of 8 pattern.
The beam width is 60 degrees between the half-
power points. Although the gain of these arrays is
difficult to compute the probable gain at the 10-
degree vertical angle is about 12 db above that of an
isotropic radiator in free space. The radiation re-
sistance i1s 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 operated broad-band from 10 to
11 meters.

Mechanically, the improved Twin-3 need only
rotate 90-degrees either side of the starting position.
This greatly simplifies the construction problem. It
can be built at a reasonable cost and is light in
weight. The use of tubing for the elements provides
sufhicient strength so that they will not bend out of
shape due to ice loads. A variety of feed systems
may be employed to suit the individual require-
ments.
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ANTENNA COMBINATIONS

USE UPPER ANTENNA ONLY

CLOSE SWITCH A

OPEN SWITCH B

DISCONNECT CL/IPS C

LOWER ANTENNA ONLY

OREN SWITCH A

CLOSE SWITCH B

ODISCONNECT CLIPS C

BOTH ANTENNAS IN PHASE
CLOSE SWITCHES A AND B
DISCONNECT CLIPS C

oo wineE 8" SPACING

e

e |

UPPER ANTENNA

P 3%
*i2 WIRE
a'a”

NMOTE: BOTH MAIN FEED LINES
SHOULD BE EQUAL LENGTH

S800-ONM LINE

/
N/

SWITCHES

8" OPEN WIRE LINE

A\

) VERTICAL

SEPARATION
@ 25 FEET
e
T = LOWER ANTENNA
6" 12 WIRE
& 8"
LONG

Hyo wine 8"spacine

L
4 i”;:;;""? TO CHANGE VERTICAL ANGLE
R s
@ :cn._.z OPEN SWITCHES A AND B.
TO ANTENNA - S  CONNECT WIRES FROM PHASING LOOP TO SAME
RELAY 1 NMUMBERS ON DOUBLE POLE SWITCHES.

LL JOO - OMM RISB8ON

CONNECT CLIPS C TO BLADES OF SWITCH.

MOVE SLIDER D ON PHASING LOOP FOR
DPTIMUM POSITION.

h!.d N -

Fig. 2. Suggested method for mounting and switching the improved Double Twin-3.

Construction

The assembled beam is shown in Fig. I. The
array consists of two identical Twin-3 antennas
spaced vertically 25 feet apart. Both antennas are
supported from a l-inch diameter vertical pipe
running up the side of the telephone pole. This pipe
is supported by five pipe flanges and five 2-inch long
nipples. At the outer end of the nipples are 24-inch
tees. The vertical pipe is fed through the tees. This
permits the pipe to be turned freely by the rotating
mechanism.

Above ground on the main vertical pipe 2415
feet high is a tee fitting used to hold a short piece
of 34-inch water pipe about 20 inches long per-
pendicular from the telephone pole. This pipe
guides the feed line that is connected to the bottom
of the “V" section of the lower antenna. Ten feet
from the top antenna, on the main vertical pipe,
another tee fitting was used to serve the same pur-
pose; i.e., to guide the feed line serving the upper
antenna. Unlike the earlier Twin-3 models separate
feed lines run from each antenna into the shack.

At a somewhat lower point each main feed line is
fastened to the pole with insulators to relieve the
strain on the guide arm. The top antenna in Fig. I
is 57 feet above ground and the lower antenna is
32 feet. When the array is turned both guide arms
rotate to keep the feeders from becoming tangled.
Any standard rotating device can be used for chang-
ing direction of the antenna.
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A suggested method of mounting the radiators 1s
shown in the photo. The cradle unit may be used as
illustrated or the center crossarm fitting mayv be
enlarged until the whole antenna is mounted on one
vertical pole. The elements are 3/8 inch diameter
aluminum tubing. The spacing between tubing is
three inches center-to-center.

The Q sections and main feed lines are all made
of No. 12 wire spaced 6 inches apart. It is not neces-
sary to use high-cost insulators because the voltages
are fairly low on the line. Wooden dowel rods, 6
inches long, well varnished, have been in use at
WS8RNC and have served very well. The two quar-
ter-wave (Q sections feeding the upper Twin-3 hang
in the customary “V'' as shown in Fig. 2. The same
principle applies to the lower Twin-3 beam also.
From the bottom of the “V'" as shown in each an-
tenna is a separate 600-onm line that connects to
switches in the shack. Both lines were kept as far
apart as possible outside the building to prevent
mutual coupling.

In one of the Q section legs to each Twin-3 is an
ordinary transposition block. The common 2-inch
tvpe has proven to be satisfactory. The fact that the
line changes spacing for such a short distance is of
no consequence as far as an impedance irregularity
is concerned.

Dimensions
The Twin-3 described in this article was designed
for operation at 28.7 mc. The radiator and Q section
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lengths may be scaled to any other frequency in the
10 and 11-meter band. The basic length of the
radiator is 0.91 of the free space wavelength.

It would be customary to make both main feed
lines equal in length. An alternate method would be
to make one feed line a half-wavelength longer, but
transposed at the point where the two feed lines
join together at the station. This transposition
would keep the two lines in-phase because of the
difference in their lengths. '

All linear dimensions were made on the tubing of
the radiators before crimping the ends, used for
holding the 3-inch tie pieces. Brass nuts and bolts
should be used for fastening the Je pieces to the ele-
ments. The feed lines are also fastened to the radia-
tors with small size brass nuts and bolts.

It is particularly important that the SWR be
very near unity on both main transmission lines. If
by some error in construction, the SWR is abnormal
on either line it can be lowered by using a very short
length matching stub.! The SWR, current or volt-
age, on each feed line tested separately should be
less than 1.2:1. If the ratio exceeds this value there
will be a noticeable change in the final tank plate
current when using the phasing loop described
below.

Phasing Feed Systems

There are two different practical methods by
which it is possible to control the vertical angle of
radiation. Both methods are in use at WSRNC. In
the first method each feed line is terminated ona
separate double-pole switch. The arrangement 1s
shown in Fig. 2. The blades of both switches are tied
together so that it is possible to shift from one an-
tenna to the other; i.e., from the upper Twin-3 to
the lower Twin-3.

If both switches are thrown in at the same time,
the two beams, upper and lower, are driven in phase.
The feed line from each antenna is poled properly at
the switches. This can be readily detected by listen-
ing to signals on the receiver when poling first one
lead and then the other. The poling giving the great-
est S-point reading is the correct one to use.

Changes in the angle of radiation, of course, result
from the difference in height above ground of the
two antennas. There i1s no one best vertical angle
suitable for all skip distances and hence no one best

IPH. E. Stewart, ""Feeding the Beam,”" CQ, Mar., 1948, p. 42,
ig. 6.

TRANSPOSITION

150 - Ot
R/IBBON

SLIOING

CL/IPS A

/!
a

NOTE: SIZE OF LOOP
NOT CRITICAL

PHASING LOOP
For

IMPROVED TWIN=D

Fig. 3. Phasing loop, which in conjunction with feeder
switches permits control of angle of radiation from op-
erating position.
height for an antenna above ground. In theory, a
good arrangement would be to put the antenna on
some type of vertical lift or elevator and then adjust
the height above ground to optimum for each con-
tact. A much simpler and nearlv equivalent arrange-
ment is to have two antennas at different heights
(ideally the vertical lobe pattern at one height should
have maxima where the other has nulls, so that the
combination of the two fills in at all vertical angles).
Thus, by switching in one, or the other, or both to-
gether with the phasing loop, the best angle can be

found for each contact.
The above assumes a good ground reflection factor

which means little in the way of obstructions in the

vicinity of the antenna. Gains of 6 db can be ob-
tained, when the direct and reflected waves add in
phase. Therefore, phasing is an important point to

consider in obtaining added signal strength.
The second method of controlling the angle of
radiation employs the phasing principle. The phase
(Continued on page 80)

TRANSPOSITION TRANSPOSITION

¥12 OPEN WIRE
8’6" LonG

®12 OPEN WIRE
8'e"” Lowne
A -

SINGLE TWIN-THREE BEAM

ALTERNATE FEED SYSTEMS FOR 28.7 MC

Fig. 4. Alternate feed systems for installations where standard 600-ohm line is impractical.

October, 1948
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“Humm," | replied, as | drifted into the Land of
Nod. I had won!

Not only had W3INL won; so had her OM,
W3GHS. For between them they have worked a
good deal of DX on 10-meter phone, with 115 coun-
tries to date, and have accomplished their heart's
desire in making DX CC (how about W.A.Z. Jean?).
Their rig consists of a pair of TZ40s in the final run-
ning 200 watts with a pair of TZ40s in the modulator.
The antenna is a stacked 6-element affair, with the
top section 45 feet above ground However, they
have just completed a 50-ft wooden lattice tower,
on top of which they will have their stacked 6-¢le-
ment rotatable beam, the top element being 70 ft.
above ground. Above this they plan to have a
stacked 6-element 2-meter beam, horizontally polar-

ized.  Jean happily comments: “With this 6-ele-
ment beam, an ARC-5 transmitter and a 522 re-
ceiver | expect to, at long last after peddling

W3GHS's a call on the air for so many vears, get
W3INL on the map!”

Jean adds: “In regard to my activities, I am
raising a junior op, Richard, a TE'{! 7, seeing that
180 children get fed every day in a local school
cafeteria, and I have many early morning hour con-
tacts with locals on 10. It is not unusual for me to
go to bed at 4, 4:30 or § a.m.—so you can see what
myv OM is up against—hi!"”

BOOK REVIEWS
(from page 62)
data are available. This contrasts sharply with the
lack of coverage of the problem of the angle of
radiation, which 1s often the determining factor in
the performance of an antenna.
Following this chapter there are sections on trans-

mission lines and basic “‘sugar-coated’’ antenna the-
ory. Both of these chapters are well handled and
live up to their advance notices. The next several
chapters deal directly with amateur antennas. The
last chapters are devoted to coupling methods at
the antenna and the receiver, television input cir-
cuits, measurements, navigational aids and duplex-
ing. While the book is thoroughly readable it snll
falls short of the need for a comprehensive antenna
handbook in the amateur held. .

DOUBLE TWIN-3
(from page 19)

relations desired in an antenna array are ordinarily
obtained by use of transmission lines. It is a well
known axiom that anyv line whose length is one elec-
trical wavelength in free space, has a uniform 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 antennas of 0 to 907 is
sufficient to control the vertical angle in 10-11 meter
band operation.

To accomplish this a phasing loop was constructed
as shown in Fig. 4. It uses a wooden frame 30 inches
on a side and 7-inches deep. The frame s mounted
on the wall of the shack near the entrance of the
main transmission lines from the Twin-3 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. This
places the two lines in series. Make sure that the
two lines are properly poled.

The two antennas are then fed in parallel by taking

READY THAT RIG FOR FALL!

with the
HIGHEST QUALITY

TRANSFORMERS & CHOKES
DIRECT FROM MANUFACTURER

TRANSFORMERS

3700-0-3700 volt 500 ma. Prim. 115,230 V.
50 or 60 cy. DC rating, 3000 V. (@ 500 ma.

3700-0-3700 volt 300 ma. Prim 115,230 V., 50
or 60 cy, DC rating 3000 Volt (@ 300 ma.

2500-0-2500 volt 500 ma. Prim 115/230 V. 50
or 60 cyv. DC rating 2000 Volt (@2 500 ma.

1785-0-1785 volt 500 ma. Prim 115/230 V. 50
or 60 cyv. DC rating 1500 V. 500 ma..

1500-0-1500 volt 400 ma. Prim. 115 volt. 50
or 60 cyv. DC rating 1250 volt (@ 400 ma.

1250-0-1250 volt. 300 ma. Prim. 115 volt. 50
or 60 cy. DC rating 1000 volt. 300 ma.

Sec. 41 600-0-600 volt. 250 ma.
Sec. #2 5 Volt (& 3 amps.

Sec. 43 24 Volt (@ 3 amps.
Prim. 115 Volt 50 or 60 cy.

Sec. /1 and /2 same as above
Sec. #3 6.3 volts (@ 4 amp. instead of 24 volt
Prim. 115 Volt 50 or 60 cy.

$45.50

$38.75

$33.50

$23.50

$15.95

$11.95

$6.50

$6.50

All transformers and chokes are guaranteed new and of the highest quality, as pictured above.

 POWER CONVERSION Corp.

364 S. Meridian St.

80

CHOKES & FILAMENT
TRANSFORMERS

Choke 8 hy @ 500 Mil $8.25
Choke 5-20 hyv. (@ 500 Mil $7.95
Choke 8B hy, (@ 700 Mil : $12.25
Choke 5-20 hy. (@ 700 Mil . $11.50
Filament Transformers 2.5 Volt @ 10 amp.

500 volt insulation (open type). e $3.45
Filament transformers 10 Volt ﬁn 10 amp.

5000 volt insulation (open type) $3.75

POWER SUPPLY

For BC-696 and BC 459 A Transmitter
500 volts DC. 200 Mils for P.A. 210 volts DC. 70
Mils for OSC Re-gulated 24 volt for Filament
This unit also has inco rated jacks for keyving
and connection for modulation. High voltage is
controlled by relay when not in use, and also pro-
visions are made for oscillator to have small
amount of plate voltage; so that frequencies can
be spotted on receiver. Filter condensers are oil
filled and unit has less than 39 ripple, all con-
nected, ready for operation, mounted on 7 x 11

chassis.
Price FOB $26.50

Indianapolis, Ind.
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jw- weees TBS-50&TBS-50A

Panels
ﬂWel/ -WELLS

82

* Still The Same Price
*x Still The Same Quality
* The Same Performance

It is America’s most versatile small trans-
mitter built to prolessional standards by
one ol America’s foremost builders of fine
communications equipment. Hundreds now
being used for mobile service as well as
for fixed station use.

50 WATTS 8 BANDS
PHONE OR CW
(Class B. Modulation)
NO PLUG-IN COILS

80, 40, 20, 15, 11,10, é and
2 METERS

(Completely wired and tested — not a kit)

Crystal controlled on all bands, yet re-
quires no oscillator or multiplier tuning.
Operates from AC pack or Dynamotor
Supply for mobile work. New, beautiful
black crackle finish.

TBS-50 Complete with tubes, only$99.50
THE NEW TBS-50A

Incorporates a small three tube preampli-
fier with sufficient gain so that any high
impedance microphone having an output
level ol approximately -50 db can be used.

TBS-50A, complete with
tubes only

Send for catalogue describ-
ing HarveyWells Trans.
mitters, Power Supplies,
Prmmpf:ﬁrrj and Rack

W

ELECTRONICS, INC.

SOUTHBRIDGE,
MASSACHUSETTS

3——.———c

- around the frame.

e

a piece of 300-ohm Amphenol ribbon, 8 3" long,
attaching one end to the blades of the double-pole
switches and the other end to two test clips which
serve as sliders on the transmission line wound
The ribbon then feeds the two
antennas at a joint impedance of about 300 ochms.
As the clips slide along the phasing loop there is a

' change in the angle of radiation with the lowest

possible angle from the combination resulting when
the clips are at the end of the frame near the upper
antenna termination (in-phase) and highest angle
when near the lower antenna termination (out-of-
phase).

An important point in using the phasing loop is
to have the SWR very low. The degree of match

WOODEN POLES

! !
!FE‘M. 1528 - LONG @

L

—;- TEE FITTING

Constructional details for a single section of the Twin-3
resonant to 28.7 mc. All dimensions in inches.
Notes: Obtain the materials as indicated above.
Bore out the threads from the 34 inch sides of the
15 x % inch tee fitting. This wi!l permit the 114 inch
wood pole to make a snug fit. Drill one small hole
in the side of 3} inch tee, fasten each pole with a
wood screw passing through this hole. Drill out
wooden blocks A and vainish. These are fastened to
the wood pole with screws. Eight blocks are needed.
The diameter of the radiating elements is 3% inch.

CQ




coupling loop should be about 8 inches. If both main
feed lines have a low SWR and are balanced the
flash light bulb nearest the transmitter termmation
will be bright and the light nearest the clips to the
loop will either be dark or burning very dimly.
Should both lamps burn bright or have the same
brilliancy, it is an indication that standing waves are
pregent.

between the phasing loop and the short piece of
300-ohm ribbon may be checked best with a twin-
lamp standing wave indicator.*

T}‘IE s1Ze Hf th(‘

Alternate Feed Systems

[f mechanical conditions do not permit the use ol
the standard 600-ohm feed, as previously outlined,
each single Twin-3 can be made to operate quite
satisfactorily by any one of the four methods shown
in Fig. 4. It should be remembered that the trans-
mission line loss in types other than the open line is
considerably greater, especially when the length is
very long. Also, it naturally somewhat prohibits the
use of the phasing loop to change the angle of radia-
tion when ribbon type leads are employed.

The length of the 300-ohm ribbon for the ( sec-
tions is based on the formula

205.5
Fme

The improved Twin-3 of this type has been used
on 10 meters at WS8RNC for about eighteen months.
The results have been excellent. During a ten-
month period, over 600 DX phone contacts were
made with most reports above S9. Although the
antenna may seem complex, it has proved, without
a doubt, to have been well worth the additional
effort.

S3HONI NI NOILD3S D

Lﬁ p—

1 LENGTH IN INCHES

T 290 299
FREQUENCY IN MEGACYCLES

MNOTL: DIAMETER OF TUBING IS
NOT CAITICAL

Table of dimensions for element lengths and Q section
lengths.

4 C. Wright, “The Twin-lamp," QST, Oct., 1947, p. 22.

BC-223 TRANSMITTER
Frequency coverage 2000 KC to 5250 KC.

SELSYN TRANSMITTER

BC 454 COMMAND AND INDICATOR

REC. W/Schematics | royr pre-selected Crystal Frequencies e et

"1 3 to 6 Megacycles. Price— | or M.O. Control. Uses 801 OSC, 801 A e
o NEW. .. ... .....5595|PA-2-46 Modulator, and 1-46 speech 2
®| TUNING CRANK for Receiv-| amplifier. Output 10 to 25 Watt on |
= ers, Price................50cea;, %Lphrunu né h:u;;a. s':E;mr|1|:::imtun ;yith |
;) ubes, Freq. Gharts, ma un- )
~ TRANSFORMER ing Units in Cases, Cables, Shock- 5

-~ FOR RECEIVERS mounted Base. Less tals and power

e Primary; Sec. 250-0-250 Volt 50 MA ;
élg‘lr?:l'tt‘lﬁ?l f”.ﬁﬂlt. witrlrlﬂ Schematic. NEW $2.95

TRIPLE RECEIVER RACK for C/Rec................S1.50

M OBILE DYNAM OTORS FOR

COMM AND REC.—P.M. Field Dynamotors, op-
erate 6 Volt DC input; Output 240 Volt 50 MA.
Normally 12-24 Volt input; Output 500 Voit 50 MA.
Size- 4" W.x3"D.x 7" L. NEW _q_ﬂ.ﬁ
BC 6% COMM . }
TRANSMITTER

W /Schematics; 3—4 Mega-
cycles. NEW.... .. $18.95
USED....... ... ... SIA9 |
BC- MODULATOR

For Command Transmitters,
Price —NEW . . ... $2.50
TRANSFORMER FOR
COMM. TRANSMIT- |
TER b il SrESny
Primary 110 Volt, 60 cycle. Sec. 525-0-525 Volt, 250
MA: 12-12 or 24 Volt 3 amp., 5 VoIt 3 amp. igEg’il;

THREE FOR ONE DOLLAR SPECIALS:

suaelr, operation 12 or 24 Volts. Price—
BC—-223 TRANSMITTER
TUNING UNITS
TU-17 Frequency 2000 KC to 3000 KC
TU-18 Frequency 3000 KC to 4500 KC
TU-25 Frequency 3500 KC to 5250 KC
Price—Each —NEW T, | R

Ideal as Radio Beam Position Indicator for
Ham, Television, or Commercial use. Com-
lete with |-82 five inch Indicator, Autosyn
rans., 12 Volt 60 cycle Transformer, and

-

Wiring Instructions, Price—NEW $7.95

—— —— — e ——— — e ——————
ALUMINUM TUBING For ANTENNAS, Etc.

TING & REC. SET-Complete with
all spare parts including 15 spare tubes.
Set ready to operate from 12 or 24
Volts DC. Frequency Range 2 to 8 Mc
(40 and 80 meters). Separate 235 Mc
Trans. & Rec. and two tube amplifier.
Price—NEW s i A

3-IF Trans. F/Comm. Rec. 1st, 2nd., or 3rd 1415 Kc,
3-IF Trans. FM wide band 28, 30, 32 Mc.

3.IF Trans. FM narrow band, & Cond. Assy. 2.65 Mc.
3-IF Trans. Standard 455 Kc or 465 Kc.

3-Mica. Condensers—.01 or .001 2500 WVDC 5000 Test.

ADDRESS DEPT. CQ »
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SIZES ALLOY THICKNESS LENGTHS PRICES —Per FL.
3" /5 Hard OK for bending 12 $ .1
15" /5 Hard OK for bending 12 13
'{;“’ Hard Not for bending 12 -16
/s 1/2 Hard OK for bending 12 14
7 Hard Not for bending 18’ A6
3 Hard (24st) Not for bending ¥ of .18
14" Hard (24st) 058 Wall 12’ .24
Hard (5250) 049 wall 12 .25

i1T-

Multiply Mast Mount—Can be mounted on
chimneys, on gable, slanted, or flat roofs;
or on sides or corners of brick or frame walls.
Ideal for holding all popular types of antenna
in sizes up to 1'4"” diameter. Made of alu-
minum, with plated steel hardware, Com-
lete with banding for chimney mounting—
RIEW: $4.50. omplete—less banding—

3-Throat Mike Ext. Cord CD-318

NEW rdpsdis s snsss DD

3-Mica. Condensers—.025 or .0005 600 WVDC 1000 Test

3-Miniature Relay 24 VoIt DC 1 x 34 x

ALL PRICES ARE F.0.B., LIMA, OHIO =«

FAIR RADIO SALES - -

%s Throat Mike Carbon T-30
259, DEPOSIT ON C.0.D. ORDERS

132 SOUTH MAIN ST,
OHIO

LIMA,

cQ






