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A 40-Meter DDRR Antenna

BY W. E. ENGLISH* WoeWYQ

bHORTLY APTER my article vn a practical
DDRR  Antewna appeared,! 1 1eceived a
number of inguiries reparding  flow-frequency
vepstons of this antenna for operation af ground
level, After a little experimenting 1 came up with
this version of a 40-meter DDRR which works
yuite well, In early fests very tine QSOs were held
with stations as far away as Phoenix, while the
antenna  wus jocafed inside the garsge wnd
surrounded by myriad metallic objects. When the
antenna was telocated to the hack yard, marked
nprovemnent was noted even though this antenna
site was marred by a sharp rise of 4 feet in ground
elevation, plus close proximity to house wiring and
power Jines. In spite of these uhstacles solid
contact was eastly achieved with stations up and
dawn the West Coast, Encouraged by these results,
we moved the antenna to a roof-top location which
puat it well in the clear insofar as metallic objects
ghove the ground plane were concerned. In this
jovation the DDRR really proved its worth. [n
spite of its low profile, a little over one foot, and
its very small span, a few inches over aine fect, i
was more then adequate when competing with any
signal on the band. The obvious covclusion from
my experiments is that the 3(-Meter DDRR is the
apartment dweller’s dreaun. It is principally {or that
group that this article is prepared. Other interested
wnateurs might be those who are Hmiated, as | am,
by too mmch house on toa little real estate; or
those who for other reasons cannot cope with high
towoers, mhasts, and gy wires.

Before tmy venthusiasm sends you out to rip
down your inverted V or to dismantle your beam,
temember this: the DDRR for all of its capubilitics
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will not supplant a fullsize single-frequency
antenna which is properly erected over (lear
terrain, What it will do is provide an antenna which
will enable communications of respectable guality,
where heretofore it has been impossible because of
inadequate space to erect a 40-meter antenna,

Some vonsideration shoukd also be given to the
fact that the high-Q nature of the DDRR and 1ts
resultant  narrow-band characteristics serve (o
reduce the noise level. Boyer2s3 reports that in the
initial experiments it was found that DX stations
which couid copy signals from e¢ither a vertical ora
DDRR could only be heard on the DDRR due to
the reduction i background norse. So if vou have
a nowy location, it might he to your benefit to try
the DIRR, regardless of what untenna you are
presently using.

Constructing the 40-Meter DDRR

in this application, Z-inch diameter automobile
exhaust pipe was used as the radiating element,
The local muftler shop not only supplied the
material, but also undertook to bend it to
specitications. This was an obvisus course singe the
material and the power bender were right at hand.
The dimensions for 46 meters are:

Ring - 9 foot dirameter, center to cenier.

Height — 12 inches from ground plant to
vlement center,
Gap — 6 inches from upright post center to
open end of ring.

in forming the ring to these dimensions, we
used four 10-foot fenpths of tubing., A 10-depree
bend was made at 9-inch intervals in three of the
fengths. The fourth lengih was simtarly treated
expept for the iast 18 inches which were bent at
right angles to form the upright leg of the ring. One
2 Boyer, U.S. Patent Nos. RD 26196, RE
3, 1':1 328 (Al rights assigned to the Northrop
(& ur;imrahon)

ver, ‘“‘Hula-Hoop Antennas: A
'{rend“” Electronics, January 11, 1963,

Coming

About the DDRR

ground,

Far thase who might not be familiar with the DDRR Autenna, a few words of
explanation ave in ovder. This antenna, dubbed the Directional Discontinuity Ring
Radiator by its inventor, J. M. Boyer, was devised to satisfy a need for very low
frequency  antesnas on  ship  board.  Rasically the antenna coasists of a
i ‘d-wavelength element grounded at ane end and wound into a single turn coil, «
few conductor diameters ubove the ground (see Fig. 1}, Dimensions for resonance
are affected by conductor diameter, ring radius, gap separation, and beight above
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The chicken-wire ground plane is evident in the
background. The base plate can be seen at lower
right. Note the refative positions of the 52.0hm
coaxial feed at the left end of the plate, the flange
an the foot of the post, and the tuning unit at the
right hand end of the plate,

end of ¢ach section was flared so that the sections
vould be coupled together by slipping the end of
one into the tlage of its mute.

The required flares are easily made at the
muffler shop with the aid of the forming tools.
Another task which van best be completed at the
shop is to weld a flange onto the cnd of the upright
leg, This flange is to facilifate attaching the leg to
the mounting plate which provides a chassis For the
tuning mechanism and the coaxial-feed coupler.
After bending and flaring is compicte, the ring is
assembled and minor adjustments made to bring it
into round and to the proper dimensions. This ean
best be Jone by drawing a circle on the floor with
chalk and fitting the ring inside the circle., The
circle must be shightty larger than the center-io-
center diameter so that the refercnce line cun be
scen gasily. For example, with two-inch tubing the
actual diameter of the reference circle must be @
fuet, 2 inches, When yvou have a satisfuctory fit
between the fubing ring and the chalk ring, drill &
1/4-inch hole through each of the juints to aveept a
1/4-inch bolt, These bolts will clamp the sections
together. Also, they can be used to attach the
insuiators which support the ring at a fixed height
above the ground plane.

Making and Atiaching the Insulators

Insulators for the antenna were made fram
11-inch lengths of 2-inch PYC pipe inserted intoa
standard cap of the same material. The PYC caps
are’ first doilled through the venter to sceept ihe
1/4-inch bolt previously installed at the joints. The
caps are then slipped onto the holts and nuts are
instalied and tightened to secure the caps in place.
The 11-inch length of pipe. when inserted into the
cap and pressed figmly until it {ouches botiom,
tesulty in a total insulator length of 12 inches, Four
insulators are required: one at each of the joints
and one near the open end of the ring for support.
It is wise to locate this insulator as far back from
the end of the ring as possible because of the
increasing high if voltage that develeps as the end
of the ring is approached.t As a final measure, the
bottom ends of the insulators were sealed tfo
ptevent moisture from forming on the inside
surfuces. Standard PVC caps could be used here,
but we found that plastic caps from 15-ounce
aerosol cans fit well.

4 {EDITOR’S NOTE: Berause of the danger of
rf burns, in the event of accidental contact with
the antenna, precautions should be faken to
1)reve]nt random access to the completed installa-
tion,

December 1971

Making the Mounting Plate

The mounting plate is required to provide good
mechanical and electrical connections for the
grounded leg of the radiator, the coaxial fecd-line
connection, and the tuning mechanism. If vou are
using  aluminum  fubing, you should use an
aluminum plate, and for steel tubing, a steel plate
to lessen corrosion from the contacting of
dissimilar metals. Dimensions for the plate are
shown in Fig. 2. The important consideration here
is that good, solid mechanical und electricat
connections are made between the ground side at
the coaxial connector. the ring base, and the tuning
capacitor,

The Tuning Unit
We founud that the 9-foot ring resonated eaxily
with approxirnately 20 p¥F of capacitance beiween
the high und of the ring and the base plate or
ground, A 35-pF donble-spaced variable from the
junk box was pressed inte service here (Cardwell

—— INSULATORS

RD

50=
70 0HM=

8D = 0,078\ {289

SP = 0.11D (2.54

FP = 0.25h {See Note 1)
C = {See Note 2)

D = (See Note 3)

G = (See Table 1)

Notes: (1) Actual dimension must be found
experimentally. (2] Value to resonate the antenna
to the operating treq, (3} d ranges upward from
1/2'", The larger "'d’" is the higher efficiency is. Use
largest practical size, e.g, 1/2” for 10 meters, 5" or
6" for 80 or 160 metears.

29



g HOLES -3-;5” FOR

TEED LINE GCONNECTOR
BRACKETY

\ 1oL Lt
CONNECT RASE
PLATE Ta

o  GROUND PLANE

ek Hm.laslf,ron EXHAUST PIPE
FLANGE ATTAGHING FOOT TO
BASE PLATE

Fig. 2 - Drawing of the
brase plate which can
be made from either
steel or aluminum, a8

'sz HOLES %; described in the fext,
,  TO MOUNT
" TUNING UNIT,
% CAPACITOR &
“MOTOR ON

SAME
BRACKET

e 3 el

I 517"

NG-35-D8), Any varwble wihich will tune the
system to resonanee and which will not arc under
full power should be satistfactory. Remember, the
of voltage al the high impedance end of this
antenna can reach 20 to 38 kV with high power, so
if vou are using the masimum legal limif, you
would do well to consider using a vacuwn variable
capacitor. Since we limited our power to SD0-watts
PEP, the double-spaced Cardwell unit was satistuc-
torv. Tu provide for full band coverape, the
capaciior was coupled fto o revenible, slow-speed
motor which enabled the antenna to be remotely
funed from the operating position. An indicated
SWR of 1.1 to 1 was casily achieved over the entire
d40-meter band, The wotor used was d surplus item
made by (lobe Industries of Dayton, Uhio.® At 20
volts de the shaft of this motor turns at about 1
1pm which is ddeal for DDRR tuning. The pears
wseil were surplus items. f sou cannot obtain
gears, string and pulicy drive will do almost as wall,
ur you can mount both the motor and the
capgeitor in fine and vse direct coupling. Of course,
it vou operate on a fixed frequeney or within a 40-
to A-kH7 zegment of the band, vou can dispense
with the motor entirely and simply tune the
capecitor nmnually, (o oany case, the tuning unit
must be protected front the weather. We used 2
plastic refriperator box  fo house the tuming
capacitor and its drive motor.

Balobe (-HBA-1106 (avalabie from Lectrome
if'g“""a"t*‘ Labs Ine., 75 Arch Street, Philadeiphia,
PAY.

Fig. 3 shows the electrical connection for the
motor. A wnall train transtormer or power supply
for toy slot-cars will work admirably us a tuning
motoor power solutce. Standard we zip cord was
used for the connection between the control unit
and the motor,

Flectrical Connections and the Ground-Plane

The counection betwsen the open end of the
ring and the funing vapacitor is made with No. 12
wireg or larger. On the end of the base plate
apposite the funing umit, and directly under the
ring about 8 inches from the grounded post, install
4 bravket for a coaxial connector. fhe vonnecior
should he ariented so that the feed line will lead
sway from the ring at clase to 90 degrees, install a
viamp on the_ring directly above the cuaxial
connector, Connect a lead of No. 12 or Jarger wire
from the coaxial connector to the clamp. This wire
must have a certain amount of flexihility 1
accommodate  the movement secessary  when
adjusting the match, The matching point must be
found by experimentation. It will he attected by
the mature and quality of the groumi piane over
which the wntenna jy operating. The anfenna will
function over curth ground; however, m uir
locatian we found the electrical ground to be
unpredictaible. A pround-plane wrface of chicken
wite ¢and ander the antenna and bonded to the
hase platel provided a constant ground reference
and improved performance. In a roof-top lacation

‘-1“ T 1
MT1{ MoT.)
2 }_I S

Fig. 3 — Circuit diayram of the puwar supply and centrol motor.

CR1 through CR4 — 1 &, B0 PRV, ar equiv,
Fi— Fuse, | A,

J1, J2 — Two-terminal jack.

MT1 ~ Motar {see text).
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P1, P2 — Two-terminal plug.
51 — Spst.

52 - Dipdt, center ofi.

T1 -~ Transiormer (ses text],



TABLE |

bLimensions for 1/4 Wavelength DDRR Flements
Rand (Metors) logd &0 ) 2n 15 i i3 2
Fevd Potnr (FP1* 2" 8" e 2 15" 3" 1 /2"
Gap (G) 16" 7" 5 3" 25" Va .57 1
Capacitor, pb () 150 100 0 3% 1B 15 10 5
Spacing (Height) (8P) 48" 247 11" 6" 43/4" 3" 112
Tubing Diameter (D) 5 47 2" i 3far 3/an 12 1/4"
Ring Digmefer (RD) 35" 187 o 45" 34" 24" 16 1/4" 6"
*see Fig, 1 ior expianation of designations.

sheet metal roofing should provide an excellent
ground-planc. A poor ground usually results in a
maivhing point for the feed line far out alung the
vircumference of the circle, In our installation a
aeur-perfect mateh was obtained with the feed line
connected to the ring about 12 inches from the
arounded post, During testing, when the untenna
was st up oon o2 oconcrete surface without the
groumd plane, a match was found when the fexd
line was connected nearly 7 faet from the post!

As shown in photos, the compactness of the
antennat iv readily apparent. The ground plane is
made up of three 12-foot lengths of chicken wire,
cach 4 feet wide. which are bonded along the vidges
at about p-inch intervals. In our instdlation the
antenna,  with  the ground  plane, could be
dismattled in about 30 minutes. [t portability is
not important, it is best to bord all of the joints in
the tubing so that pood electsical continuity s
dssured.

Atter all construction is completed, the antenna
should be piven a coat of primer paint to minimize
rust, I it suits you, there ts no reason why u final
vaat of enamel could not be applied,

Tuning Procedures

Once the mechanical construction 18 completed,
the untenna should be erected in its intended
operating location, Coupling 1o the station imay be
accomplished  with  cither $20obm or 72-0hm

‘The braided lead across the flared joint is to assure
glactrigal contindity. The screws used are seif-

tapping sheet-metal screws, The top end of the
insutator {2-inch diameter PVC pipe) is a standard
PYC pipe cap; the battom is ciosed off with a cap
from an agrpsol can {2-inch 1D),

coaxial cable. Tune and load the transmitter as
with any antenna. While obscrving an SWR meter
ut the line, operate the tuning motar. Indication of
resananee v the noticesble decrease in indicated
reflected power. At this point, note the loading of
the transmitter; it will probably increase markedly
as antenna resonance is approached, Retune the
transmitter and move the foed-point tap un the
antenna for o further reduction in indicated
reflected power, LThere is interaction between the
movement at the feed tap and the resonance paint;
theretore, it will he necessary to opetate the tumng
maotor ¢geh time the tap (s adjusted until the
Towest SWR s achweved, Don’t setile for anvihing
less than 1.} to 1. With a good ground and proper
tuning and matching, this ratio can be achieved and
maintained over the entire bamd, Once the proper
teed point has been located, the only adjustment
necessary when changing frequency is retuning the
antenna to resonance by means of the motor, K
the antenna is to be fixed tuned, provide an
insulated shaft cxtension of 18 inches or su o the
tuning-capacitor shaft for manuat adjustment, This
not only provides insulation fram the bigh of
voltage  but  also  minimzes  body-capacitance
effects during the tuning process,

Alternatives

A number of materials other than the skeel
tubing used here are well suited for the ting

Clamps used to cotinect the fewd ling and the open
end 1o the capacitor are standard hose clamps. The
heavy black lead, center to lower right, ts the
B2-ohm fead line. The smatler line coming trom the
plastic housing is the motor control tine,




clement, Standard EMJT, or clectricat condurt
would work as well with a slight increase in weight.
eme advantage to he puined through the use of
conduit 5 the ehmmmnation of the Haring operation
siner standard couplings would serve to connect

vach sewment of the eing {0 iés adjacent member,

Anather suetable material is copper tubing. This
material is superior to cither vshaust pipe or
sonduit in terms of 11s conductivity characteristics,
Another advantage of coppur is that it iv available
i continoins lepeths and the joiots conld be
amitted entirely.

The Zoneh  Jimension s by na weats
mandatory. Smaller diameter tubing has been used
with satistactory results.® In fact, DORR antennas
have been fabricated with wire elements. But, if
the vlement diameter is redueed, the antenna tunes
e sfarpiy. Some croerimenters may wish to po
in the uther digeton and use o farger element
diameter. | recommend the use of aluminam
downspout with a diameter of about 4 inches, This
wmterial docs not Jend itself to hending, hawever,
and the cng masi be configured sy oo segilar
polygon of eight or more sides. Because of the
faree number of joints mvalved, welfding is abont
the vnldy practival means of joining the segments,
Unless you are vquinped to do this work yoursell,
the cost of wolding might be prohibitive, Anyone
who nndertakes to wmake 1 DPDRR antenna of a
targe vlement diametee will be sewarded in terms of
improved performance,

Pertormance

Rosults have been guste encourseing, and it is
hoped that mare and more hams will agaip
themselves with the DDRR n the tuture. The
antenma has proved ity worth and deserves more
investigation by the awateur frafemnity than it has
heen wiven in the past. No intensive cfforts have
bewn made to work DX with the untenna described
here,  however, a low  angle of  radution s
canducive to DX, and this antenna demonstrates
Jaw radigdion angle, We bave found thai distant
arens, stich as the Hast Coust, are more ey
contacted thar ame chutions nearby, At ot the
results would  be attributed to peculiarities of
individual stations ar sKip condifions, buat since

fi49pe foninote 1,

32

The tuning motor, above the capacitor, couples to
the capacitor shaft through the gears a1 left. Both
the mator and the capacitor are mounted on a
common bracket which attaches to the base plate
by two bolis through the weatherproof housing.
The lead passing upward through the grommet
connects the stator of the capacitor to the open
end of the ring.

they are wharacteristics which can be anticipated
with high-sificiency antennas having tow radiation
angle, we prefer that interpretation. Besides, where
vhie will vau find an antenna for 40 meters that is
small ¢noagh to fit into a corner of the back yard
and not protrude wbove the fence: or for that
matter, which could be mounted on the roof of an
apartment building or even a ranch-ty pe house and
nut be visible from the street!

Nearly evervone who listened to the description
of this new antenna was enthusiastic. | hope ta
heat wany bas on the air working with the
DDRR in the near future,

Parts List

4 — 10-ft lengths of 2-inch tubing, exhaust pipe,
conduit or copper tubing,

1 - bhase plate 7 1/2 % 189 X 1/8 nches, steel,
aluminum, or copper to match tubing.

4 — PYC pipe caps for 2-nch pipe.

4 feet ot 2-inch PVYC pipe.

2 clamps for 2-inch tubing.

4 — 1/4 X 4-inch bolts with nuts,

1 reversible motor with 1-rpm shaft output.

1 wide spaced wvariable capacitor. & to 35 pf
(Millen 16850 ar equiv.j,

1 coaxial connector $0-239,

2 sets Zeonnector plug and socket for motor
contrai.

36 teet of 4-fnot chicken wire or equivalent.

1 flange to attach tube to base plate.

2 - 1j2X 1-inch balis  wath
maounting}.

§ = 3-inch bonding strips No. 8 braided wire,

4 plugs 2-4inch 1D tor insulator bases.

nuts (flange
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