DDRR ANTENNA

BY G. W. HORN,* I1MK

The author presents a half wave version of the DDRR antenna that results

in @ more manageable size for construction at very high frequencies along

with an increase in gain so that the performance, at all frequencies, is
almost equal to a conventional quarter wave vertical.

" HILE 1mportant for v.I.f. and

m.f., the reduced height antenna is also
valuable 1n mobile and portable operation in
the h.f. and v.h.f. bands, where the vertical
height of a resonant A/ 4 radiator 1s mechani-
cally impracticable.

A naturally resonant A/ 4 vertical radiator,
as the ground-plane, is an ideal device for
general communications, providing an omni-
directional radiation pattern with most of the
signal’s power delivered at low angles. Theo-
retically speaking, a radiator of this kind can
be considered as a sollinear aperture: at full
height 1ts radiation resistance is far larger
than any other loss-resistance, permitting
excellent radiation-efficiency.

To reduce the physical height of the class-
ical A/4 vertical dipole, series inductances
and/or terminal capacitances can be used in
order to restore electrical resonance. Un-
fortunately, the reduction of antenna height
removes a portion of its colinear aperture,
the loss of which means loss of radiation re-
sistance: antenna performance deteriorates

severely because of the reduced energy
coupled to space.
In 1963 Mr. J. M. Boyer! presented

the DDRR-antenna (directional-discontinuity

*S.S.B. and RTTY Club, P.O.B. 144, Como, Italy.

‘*Boyer, J. M., “Hula-Hoop Antennas: A coming
trend?,”" Electronics, Jan. 11, 1963.
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ring-radiator), a sketch of which is shown
in fig. 1. In 1964 an amateur version of the
DDRR was published in CQ.=

A review of the original version of the
DDRR would be in order before discussing
the new unit. In the DDRR-antenna, the cir-
cumferential aperture 1s substituted for the
collinear portion lost in height reduction.
A ring-conductor whose diameter D 1s 28.6
electrical degrees (0.078 wavelength), iIn
which case its circumferential length will be
a quarter wave, I1s naturally resonant. The
DDRR-antenna i1s set up by such a ring-
conductor erected over a ground-plane at
a distance of approximately 2.5 electrical
degrees (0.007 wavelength) from it; the ring
1s left open for a short distance (Y) and one
end of the gap i1s connected to the ground
plane. The mathematical analysis shows that
the radiation efficiency of an antenna of this
kind must be within 2 to 3 db of a full-height
N/4 vertical radiator erected on the same
ground plane.

If an r.f. generator is connected across the
slot set up by the ring-conductor and ground
plane, an electromagnetic wave will be
launched in this curved boundary region,
and from that into the space. By the way,
the DDRR-antenna ring forms a transmis-
sion-line (or a guide) with its ground plane:

“The DDRR Antenna,” CQ, June

* thcks. €. . E..
1964, p. 28.
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Fig. 1—Standard A\ /4 DDRR antenna.
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the question which arises is why such a line
(or guide) radiates.

The radiation comes from the curvature
of the ring-conductor: in fact the slot be-
tween ring and ground plane is a constant
series of physical discontinuities. Thus the
wave, in its path along the slot, radiates con-
tinuously in a direction transverse to the ring
axis throughout its full length. The electro-
magnetic wave, launched by the generator
into the guide, radiates until it meets the far
end of the slot; the energy remaining at this
point reflects back to the generator and,
interfering with the outgoing wave, produces

standing-waves in the slot gap. On both the
outgoing and return trip, the wave radiates a
part of itself into the space.

The electromagnetic field radiated by the
DDRR antenna is set up by a horizontally
polarized component, due to the current
flowing in the ring-conductor, and a ver-
tically polarized wave which takes place
from the higher modes determined by the
geometrical discontinuities. The first electro-
magnetic component is cancelled out by its
antisymmetrical in the image plane. Far
from the antenna, the radiated field consists
therefore of a vertically polarized wave only.
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The DDRR antenna is naturally resonant
when the diameter of the ring is approxi-
mately 28 electrical degrees since the cir-
cumference will then equal 90°. Resonance
is practically independent from ring’s height
above the ground plane. In practice, to re-
move small mechanical differences, it is
advisable to adjust the ring’s diameter
slightly to restore resonance by means of a
low-loss air capacitor connected from the
open end of the ring-conductor to ground.

The DDRR antenna is fed by a transmis-
sion line connected between ring and ground
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plane: any line having a characteristic im-
pedance from 50 to 300 ohms may be used.
Impedance-matching is accomplished by
varying distance X (see fig. 1). This oper-
ation should be carried out while monitoring
the s.w.r. on the feedline.

The DDRR antenna may be tuned over a
2:1 frequency range by adjusting capacitor
C, without the s.w.r. exceeding a value of 2.
Antenna bandwidth depends somewhat on
the diameter of the conductor which forms
the ring. A tubular conductor of at least 4"
is recommended. Ground plane diameter is




not critical at all, if it is extended beyond
the boundaries of the ring. If feasible, a
ground plane having a diameter of 1.5 to 2
times that of the ring should be installed;
copper, brass, aluminum or even tin-plate
can be used. At lower frequencies, the solid

ground plane can be replaced by a star of
radials.

A )A/2 Version of the DDRR Antenna

The standard DDRR offers many advan-
tages: small horizontal-plane dimensions,
extremely low height, ease of construction,
mechanical strength, etc. Besides, it acts as
a high-Q bandpass filter centered at the
operating frequency, providing better se-
lectivity which, in receiving, results in
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Fig. 4—A plot of the s.w.r. versus frequency of the
2 meter DDRR constructed by the author. The
antenna dimensions are listed in Table |.

minimizing adjacent-channel interferences,
improved image response and reduced cross
modulation from strong signals. Being
grounded, an automatic static-drain is also
provided which reduces the worst effects of
charges induced by fog, dust and rain.

It was thought desirable, therefore, to ex-
periment with the DDRR-antenna at v.h.f.,
having in mind the installation on the car-
roof, for mobile operation as the DDRR-
antenna 1S very inconspicuous.

Unfortunately, at v.h.f., the physical di-
mensions of the ring-radiator become so
small (half a foot in diameter, at 144 mc)
that the slot cannot be coupled efficiently to
space. Besides, the close proximity of ring's
open end to its feedpoint causes a stray r.f.
coupling on the transmission-line: impedance
matching becomes very difficult, if not im-
possible.?

The standard DDRR-antenna original de-
sign has been changed according to fig. 2.
The ring radiator has been made A\/2 long,
56 electrical degrees in diameter. The ring is
mounted on steatite pillars at a distance of
approximately 2.5 electrical degrees (0.007
wavelength) above the ground-plane. By
constructing the ring as shown in fig. 2
perfect symmetry is achieved: at the same
time, the cross-section of the slot is doubled.
As the original, the A/2 DDRR may be ca-
pacitively tuned by means of C, while feed-
line matching is provided by adjusting
feedpoint distance X. The capacitor C, which
must be a low-loss well insulated air variable.

"Horn, G. W., “Una nuova Antenna Omnidire-

zionale per VHF,” SSB and RTTY Press, Nr
1/1967.
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1s connected between loop’s highest imped-
ance point and ground. Because of the re-
active loading due to C, the diameter of the
ring should be reduced to about 52 electrical
degrees (0.158 wavelength).

Rod diameter d and height i above the
ground plane determines the bandwidth of
the radiating system. About its gain, a re-
markable improvement over the standard
A/4 DDRR has been experienced. Distance
Y is not critical; the geometrical disconti-
nuity at Y, which causes a 3 db jump in the
directivity pattern, can be eliminated, of
course, by closing the loop joining its end, as
in fig. 3.

Several A/2 DDRR-antennas have been ex-
perimented and installed for operation either
in the 2 meter band as in the 156-174
mobile-service band. For operation in the
144-146 mc band, the A»/2 DDRR-antenna
may be built according to the following
dimensions:

Table I—DDRR antenna dimensions for 145 mc.

Giround plane

diameter D’ (copper) 500 mm (19.77)
Ring

diameter D 288 mm (11.34")
Rod

diameter d (copper) 6 mm ( 0.24")
Ring height h 25 mm ( 0,98")
Feedpoint

distance X (50 Ohms) ISmm ( 0.6”)

Capacitor e (at 145 me¢) 7.5 mmf

In fig. 4 a graph shows s.w.r. behavior
as a function of frequency. The DDRR-
antenna was resonant at 145 mc and, at this
frequency, the standing-wave ratio has been
found to be 1.15 to 1.

Tune Up Procedure

Tune up procedure involves first the ad-
justment of capacitor C for antenna reso-
nance at the chosen frequency with the
feedline disconnected from the ring. Reso-
nance will be indicated by a grid-dip-meter
held inside the slot in close proximity to the
pillar which connects the ring to ground.
Then the transmission-line may be connected
and its tap adjusted for a minimum s.w.r.
at the operating frequency. Capacitor setting
and feedline tap adjustment are somewhat
interdependent: both operations should be
carried out many times till a minimum has
been obtained. It should be possible to get

[Continued on page 118]



GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edition
$6.95

Over 135,000 QTHs
in the DX edition

$4.95

See your favorite dealer or
order direct (add 25¢ for
mailing in U.S., Possessions
& Canada. Elsewhere add

These valuable EXTRA features

included in both editions! 50¢).

e QSL Managers Around the e Radio Amateurs' Prefixes
World! by Countries!

e Census of Radio Amateurs e A R.R.L. Phonetic Alphabet!
throughout the world! .

: S * Where To Buy!

e Radio Amateurs’' License E .
Class! e Great Circle Bearings!

e World Prefix Map! ¢ |International Postal

Information!
Plus much more!

e [nternational Radio
Amateur Prefixes

it callbook..

Dept. C, 4844 W. Fullerton Ave.
Chicago, IlIl. 60639

BROCHURE!

NEWS FLASH!

DXpedition Guernsey April 5th—12th, 1967.
“ZL, VK, VK9, W1,2,3,4,59 HI8, XE, ZP,
PY2,3,4,7, KV4, KR6, CR6, 5T5, EL, 4X4,
SV, Ul18, UA9, TF2—S55 countries and over
600 QSO’s.”
ALL WITH A JOYSTICK V.F.A.
15 ft. HIGH AND QRP.

Comments By The Four Man Dxpedition
Team:—

“The sensible solution to the difficult QTH"

—GC3VES

“How does it do it?" —GC3VOK

“The little antenna with the big voice”

—GC3VMK

“The logs are a credit to the JOYSTICK”

—GC3USE
ZND FLASH!:—
R.S.G.B. CONTEST WON WITH A
JOYSTICK V.F.A.

Peter J. Baxter, BRS. 26444 with 2094 points
won the 5th R.S.G.B. 7 mc/s. DX Contest, re-
ceiving telephony section with a JOYSTICK

V.F.A.
WHY OPERATE
AT A DISADVANTAGE?
For Air Mail Brochure write to:—
PARTRIDGE ELECTRONICS LTD.

Department CQG
Caister House, Prospect Rd.
Broadstairs, Kent, England.

For further information, check number 21, on page 126
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Transmitter

The carrier output of the transmitter,
rated at 10 watts, was 13 watts (with 120
v.a.c. line potential) and it could be modu-
lated a full 100 percent. Raising the speech-
input level clips the envelope peaks, result-
ing in an increase in average power, yet not
introducing deteriorating splatter. The a.f.
quality sounds excellent and the signal car-
ries a good punch, particularly in com-
parison to many of the inadequately modu-
lated rigs we've heard on the air. The trans-
mitter tunes up quickly and easily, even
when crystals for operation at the extremes
of the range are interchanged. With the 66’er
operating in the same room with a TV set,
t.v.i. was not experienced on Channels 2-13.

The transceiver also may be used for
MARS, CAP and CD service near 50 mc,
for which adapter kits are available to pro-
vide on-channel crystal-controlled operation
on both receive and transmit. Further in-
formation in this regard may be obtained
from the manufacturer.

The Clegg 66’er is priced at $249.50, less
microphone and crystals. An adjustable
mobile cradle for floor mounting i1s avail-
able at $15.00. The size of the set is 12” W.
X 12" D. X 6%4” H. and it weighs 19 Ibs.
The manufacturer i1s Squires-Sanders, Inc.,
Martinsville / Liberty Corners, Millington,
N.J. 07946.—W2AEF

DDRR Antenna [from page 16]

an s.w.r. near 1.15 to 1 at resonance and a
ratio not larger than 2.2 in the whole 144-
146 mc band.

After the DDRR has been tuned to a given
frequency, a change of frequency requires a
resetting of C. This operation may be facili-
tated by leaving a standing-wave indicator
in the feedline at all times for tuning to
minimum s.w.r. as needed.

Another tune-up procedure consists in ad-
justing capacitor C for maximum field-
strength at some distance from the antenna
(as picked up by a field strength meter) and
adjusting tap X for minimum s.w.r. on the
feedline. The adjustment of capacitor C may
be made by means of a remote control
using, for instance, a flexible shaft, in order
to avoid mistuning due to the operator’s
proximity.

Results

The performance of the A/2 DDRR an-

tenna was found to be excellent. By record-
ing the fieldstrength far from the radiator,




the proposed antenna showed a +1 db gain
over the standard full height A\/4 radiator.
Radiation directivity was in very good ac-
cordance with the theoretical omnidirectional
pattern reported by Mr. J. M. Boyer.! The
proposed modification of the DDRR-antenna
is also highly valuable in lower frequency
operation. In fact, doubling ring’s diame-
ter does not enlarge the overall DDRR di-
mensions beyond practical limits, while it
avolds the loss of 2 to 3 db which character-
1zes the A/4 DDRR as compared with the
full-height A/4 vertical radiator. =

M.A.R.C. Award [from page 62]
Network was founded by Dr. Braley, an
amateur radio operator, WOGET, in Decem-
ber, 1962 to provide rapid, inexpensive and
effective communication once a day to make
known to participating eye banks through-
out the country any emergency require-
ments for eye tissue and where such eye
tissue is available. The fact that eye tissue
deteriorates in 48 hours unless used makes
such a rapid- method of communication
essential, and prior to the network’s founda-
tion many persons became blind because the
eye tissue could not be obtained fast enough.
The sight of scores of patients has been
saved since the network was founded.
The Medical Amateur Radio Council
—(MARCO) was established in 1966 and
the major purpose of the Council is to
establish broad personal communications
among members of the medical, dental and
related professions through amateur radio
for the dissemination of factual medical,
electronic and communication information,
both theoretical and practical.

The corporation proposes to establish
emergency public assistance networks among
members.

Scratchi [from page 11]
rig so that Scratchi can talking to it from
main headquarters control point which are
on Hon. Brother Itchi’s ranch in Feenix.
Beginning to getting the picture, Hon. Ed?
Also, of course, are needing Hon. Com-
pooter to keeping track of which saddle-
lites are where. Are even having three-
dimenshunal map so so can visually seeing
where each saddlelite are at eachmoment.
Like taking you want to talk to Tibet. You
looking at display, seeing which saddlelite
are closest to Tibet, punching rite buttons
on master control console, and calling “seek-
you Tibet” on all bands from 160 down to

cut holes

with Greenlee punches

Here's the simple speedy way to cutl amooth,
accurate holes in metal, hard rubber, plas-
tics, epoxy, ele.

Save hours ol hard work . . . punch clean, true
holes in seconds for sockets, controls, meters,
and other components. Easy to operate. Simply
insert punch in a small drilled hole and turn with
a wrench. For use in up to 16-gauge metal. Avail-
able at leading radio and electronic parts dealers.

GREENLEE TOOL CO

BIVilioN OQF GRIFNLEFTr PRDR. & C©D.

198 Columbia Avenue, Rockford, I1l. #1101
For further information, check number 28, on page 126

EVERYPR CRYSTAL

IS UNCONDITIONALLY GUARANTEED

For more than 30 years PR CRYSTALS
have been famous for their outstanding
performance . . . high activity, low drift,
hairline accuracy. A PR Crystal is still ...
the finest radio frequency control that
money can buy.

FUNDAMENTAL, PR TYPE Z-9C

Z-9C

g

Frequency Ranges in Kcs.: 1,750
to 2,000 (160M); 3,500 to 4,000
(80M); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to
9,000 (6M) == 500 Cycles. $2.95
Net.

(All Z-9C Crystals calibrated with

a load capacity of 32 mmfd.)
THIRD OVERTONE, PR TYPE Z-9A

Third Overtone, PR Type Z-9A,
24,000 to 24,666, 25,000 to 27,-
000 Ke. = 3 Kc., 28,000 to 29.-
700 Ke. £ S K. $3.95 Net

6 Meters, Fifth Overtone, PR Type

-7-—1-—1'.;..‘
\w\\
Z-9A, 50 to 54 Mc., = 15 Kc. n

$4.95 Net. g
PETERSEN RADIO CO., INC.

2800 W. BROADWAY
COUNCIL BLUFFS, 1IOWA

For further information, check number 19, on page 126
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