


T he two majo r problems are: const ruc
tion difficulties which stem from the
unorthodox (to the average antenna
builder ) fab rication of the DDRR. and the
ex tremely high vo ltage which develops at
the termination of the fe d ring. The fo rmer
t end s t o discourage experi me n ta tio n
beca use of the difficulty of bending tu bing
with reasona ble accuracy and in arriving at
a configuration with the me chanical stab il
it y that the sensitive nature of this antenna
demands. The latter challenges the average
junkbox to produce a tuning ca paci tor
which will withstand the voltage and not

S ince t he DDRR (Direc tiona l Discon 
tinuit y Ring Rad iator) was first

announced by its in vent or, J . M. Boyer ;
and the article by Clifford E. Hicks
appeared in trod ucing this new antenna to
the ham fraternity , ve ry little serious work
has been d on e in this area . Yet this
ligh t weight , compact antenna has ma ny
features which reco mmend it fo r use by
hams. I, for one , have fo und it a mo st
interesting -ant enna to work with . In spite
of its many advan tages t he DOR R has
so me drawbacks which might d isco urage
the o the rwise in terested ama te ur.

---
w. E . English W6WYQ
1841 Pinecove Drive
San Luis Obispo CA 93401
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exceed the d imen sions of the ante nna
itse lf. Indeed , it is diffi cu lt to locate a
suitable capacitor for this service among
the standard units avai lab le fro m the
m anufa c tu rer s. Anothe r discouraging
factor is the fairly large ground plane
employed , wh ich makes the antenna diffi 
cult to mo unt an d gives it the appearance
of a hovering flying saucer.

Afte r working with an tennas of this
nature since 1965, I have evo lved a design
which overco mes, or at least minimizes,
these problems. This design is such that
any amateur, reasonably proficien t with
common hand tools, should be able to
construct a DDRR antenna which will not
on ly work well, but which is also easy to
mount and easily equivalent to a quarter
wave vertica l in pe rformance.

For those who may not be familiar with
this extremely interesting radiator, a brief
des cription is in order. Essentially the
DDRR consists of a quarter-wave lengt h
element bent to form a ring, open for a
small percentage of its circumference,
mo unt ed , horizontally . a few inches above
a ground plane surface . The feed line is
connected between one end of the circular
element and the ground plan e. It is usually
tuned at the end farthest from the feed
point by means of a low-capacitance vari 
able condenser bet ween the ring and the
ground plane . (See Fig. I. )

TUNING COIiOE NSER
IN WEATI'lERPRQOF 80X

•

T ab le I. D im ens io ns fo r anten nas fOT o t her
ba nds.

10 15 20 40
Ground Plane Diameter GPO 36" 50" 78" 135"
Feed Poi nt FP ,.. 1.5" ,.. ,..
G., G '" 2.5" ,.. ,..
Capacitor C 15 pf 15 pf 35 pf 70 pf
Spacing S ,.. 4·3/4" ,.. ""T...bing Diameter TO 3/4" 3/4" ,.. 1·1/4·'
Rildi~1 Diameter RO 3/8" 3/8" 3/4" 1·1/4"
Ring Radius RR 28" 40" 54" 108·'

NR ... ... 12·1 6 12·1 6

r- =====-''''====11I" "
~

eo

'==4,,{== = =#== =="!F=='~

is sharp enough in tuning to be considered
an additiona l tuned circuit in the com
munications loo p. If the fed end of the
discontinuous loop is grounde d to the
ground plane surface, the antenna can be
shunt fed with coaxial cable (I used son
RG-8/ U and easily achieved an swr of
1.1 : I ). T he physical size of the antenna is
one of its most significant advantages.
Since the ring is only .078 wavelength in
diameter an d the ground plane but 25%
greater than that, with overall height for
any frequency a ma tte r of inches, it is easy
to sec tha t the DDRR is an amazingly
compact antenna. The 10 meter antenna
has a maximu m diameter of 36 in . and an
ove rall height of 4 in . The 2 meter version
is almost pocket-size, 8 to l O in . in
diameter and 2 in. high .

T he following const ruction details per
tain to the 10 meter version of the DDR R.
Tabular data in Tab le I provide di mensions

'"

GROUND
PLANE

INSUL ATOR- SPACE R ( AI

= r;':/=
DRI II EN ELE 'olENT
I'IING 0..\ IS

o OT8 ~ ~::;;;?~

NR oNUM 8ER OF RA DIALS

Fig. 1. Basic DDRR. Fig. 2. Dimension key for DDRR.

In contrast to its appearance, this
an tenna, like a Y4-wave length vertical,
develops a vertically polarized rad iation
signal. It is also interesti ng to note tha t this
an te nna displays except ionally high Q and

for antennas for other band s. General
construction details are suitable for all
frequencies with sizes of assemb ly hard
ware being mod ified accordi ngly. Sign ifi-
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Table I I. Parts list .
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Assembling the Ground Plan e
Join the ends of one o f the rings using

the co upler ( Reyno lds 7840). Be sure to
allow for "makeup" for insert ing th is part.
To do this. the tot al circu mference of the
ring sho uld be cut ~ in . shorte r than
required ,

Measuring around the outermost perim
ete r of the asse mbled ri ng. divide th e entire
ring into 8 eq ual parts . This spacing,
measured around the perime te r, is approxi
mately I I ~ in . Mark each d ivision on the
cen terline of the tubing with ' a center
punch . Drill completely through the tubing
from the center punch mark toward the
cente r of the ring wit h a 7/16 in . drill.
These drilled holes a rc for the rad ials.

Cut the 3/8 in. rod (Reynolds 1806),
int o 36 in . lengths. Bend each lengt h of the
cente r to an angle of 45° . Drill a 1/8 in .
hole in each leg of the vee 6 in . from the
en ds .

Fo rming the Rings
In my experience , the most diffi cu lt

o pera tion is bending the tubing to form a
28 in . diameter circle. In the pilo t model
the tubing was bent by hand (with a lit tle
assistan ce from the foot) and sa tisfac tory
results were ach ieved ; however, a more
esthet ic appearance will result if a jig is
used. A 26 or 27 in . b icycle wheel with the
tire removed is sati sfactory for this pur
pose. There is sufficie nt spring-back in the
tubing to allow for the slight differen ce in
diame ter. With th e wheel locked so that it
will not rota te, posit ion one end of the
tubing in the groove of the rim and secure
it. This can be done with a C-clamp, a vice,
or sim ply by wrapping a few turns of wire
around the rim and tubing. The free end of
the tubing may be pulled around with even
pressure until the co mplete circle is
formed . If you do not achieve a perfect
circle. no serious elec trica l problems will
result : moreover. minor deviations can be
corre cted by tighten ing the radials later.
The principal o bjec t ive is to make two
rings as close to circular and as sim ilar as
possible, with a center-to-cente r diameter
of ~ 8 in. When this task is co mplete d , yo ur
DDRR is prac tically finished because the
remaining co nst ruc tion is very simple.

o
1

o
12
12
o
1
1
5

1 See Table I
10 0
100
I 0 0

1
1

600
6 FOI" Insulators

See Table I
1 0
1 1

1
1
1
1

Quantity Required for
10 15 20 40

2 3 11 11
0 0 5 0
0 0 0 7
2 2 0 0
1 1 12 12

0 0 1 0

0 0 0 1

1 1 0 0
0 0 I 0
0 0 0 1
1 3 0 0
0 0 4 0
0 0 0 7
I 1 1 1

4 4 0 0
1 1 1 I
3 0 0 0

7825

7826

7832
7833
7834
7840
784 1
7842
1821

Part No.
422z*
4242
4262
1806
7824

T·308
47C·0352

Reynolds

Reynolds

SOUfCl

Reynolds
Reynolds
Reynolds
Reynolds
Reynolds

Rey nolds
Reynolds
Reynolds
Reynolds
Reyno lds
Reyno lds
Reyno lds

"'"3/4" A I Tubing
, .. AI Tubing
1·1/4" Al Tubing

318"A1 Rod
3/4" T·Butt

. Connector
1" r -ace
Connector

1·1 /4" r .ecn
Connector
3/4" goo Elbow

1" goo Elbow
1·114" 90° Elbow

3/4" Splicer
I " Spl icer
1·1/4" Splicer
h1 /4 A-1 8ar

3/8" x 2"
Eye Bolt

1/4 ·20 Bolt 3" (Use 4" for 20& 40l
3/4 x 2-1n H . H. Smith 2649

Ceramic Insu lator
114-20 Saews 1"
118 )( 3/4 WWler 1/4 " hole

3/4" U Bolt Tu rnbuckles Inc .
coax Receptacle All ied

SO·239
VariableCap(}.15pf Cardwell ET·JO.AO
Fixture Box Universa l 56111 '
Fixture Box Cover Universal 54·C·l
1·318 x 1·7/B x 5·118 LomaProducts 401 J

liD ) Plastic Box
Pipe Flange 1 1 0
6"Turn Buckle 0 0 12
1/4·20 Threaded Rod (6 " Lengthl 0 0 12
1" U Bolt 0 0 1
1·1/4"' U Bo lt 0 0 0
Tun ing Capacitor [See Tex1l 1
Insulators (See 'rexu 5
Misc. Hardware - Lockwashers, washers, cotter pins, pipe clamps,

etc. (See Text!

I This is an electrical light fixture box known in the trade as a
"Pancake Bo)("-other numbers are Bowen 410 , Appleton 4 ·CL,
Raco 293.

2This is a Butter Dish, the Lorna ctass« Flair, manufac tu red by
Lama Product s, Fort Wort h, Texas, available in departme nt stores,
hardware stores, etc.

3The larger DORR antennas require greater spacing between
elements. We found it best to make imulators for the larger units
from plastic stock. The 5e'Iection of mese items is left to the
ingenuity of the builder .

• Standard In inch EMT (Thin wall Conduit) can ba substituted
wherever Reynolds 4222 is specified. The Reynolds fitt ings can be
filed to adapt them to the slightly sma ller inside diameter. The
prototype antenna seen in many of the photographs was midI!
with EMT. If you wish to make this substitu tion. you can wve
1T1OMV, but there will be about a 30% increase in weight.

cant variations, when they occur, su ch as
with radials for low frequ ency units. will
be described in detail.

Constructing the 10m DDRR
The solution to the construction diffi

cult ies mentioned earlier stems from use of
standa rd hardware items co mmo nly avail
able in hardware stores throughout the
country. If all of the recommended materi
als are procured before construc tio n
begins, assembling the DDRR should be
little more difficult than assembling a kit
ante nna fro m the co mmercia l supp lier.
(See Part s List , Table 2.)



Thread a 3/8 x 2 in. eyebolt onto each
of the four vel'S and let it ha ng a t th e
mid-point.

Mark the fix ture hox (Universa l 5( 1 1 1)
around its perimeter at t he mid-poi n t
between top and bottom. Mark the 90°
points around this line with a center punch
and drill each point with a 5/16 in . dr ill.
Ma ke sure that the cyebolt s remain on the
inside o f the usscm hl y . Push the vces o u t
far enough to leave about a () ill . diame ter
at the center with all of the vel'S installed.
You may find it difficult to get radials
started in the holes. hut they will go and fit
easily when in the final position.

With the ring and rad ials resting all a
fla t surface. place t he fixture box in th e
cen ter. PJSS the threaded e nd o f the eye
bolts through the holes drilled in the sides

of the fixture box and run a nut onto each
of the eyebolts until one or two threads are
visible past the nu ts.

The prototype DDRR, a view from the bottom
showing details of the hub, mounting flange, feed
connection. and tuning condenser.

Slip a wa sher over each rod tip and push
it past the drilled hole toward the ring and
install'll IX x 3/4 in . cotter pin in each
ho le . As t he wor k p rogresses it may be
necessary to loosen the n uts at t he hub
slightly in order to fit the cotter pins and
washers.
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Once all colter pins and washers a rc
installed, t ighten the n uts a t the hu b unt il
all rad ials have equa l te nsion and the circle
is not d istor ted . As a check. the visible
port ion of t he threads inside the hub
should be nearly equal for 'III four eye
bolts.

If the outer dimensions are critical for
your insta lla t io n , measure 18 in. from t he
cen te r of the hu h a long the ra dia ls and c u t
off the excess leng th. If o uter di me nsion s
arc not critical. just make sure that all
radials arc of equal length. The minimum is
18 in. from center. Any greater length.
wi t hin reason. wi ll provide a Sligh t
improvement in opera t ion.

T urn the asse mb ly over and install th e
pipe flange on the bottom of the fi xt ure
box with two J4 in. bolts and nuts. You
\v-ill find that two holes in the fi xt ure box
a lign a lmost exactly with the two holes in
the pi pe fla nge whe n t he fla nge is centered
on t he box. Whe n these mount ing bolt s
have been securely tigh te ned. ins ta ll the
rover plate (Universa l 54-C· I ) on the top
of the box using the two 10-3 2 screws
which come with the box. This cover will
help to keep water fro m collect ing inside the
box and thereby red uce corros io n problems.
It al so add s a professional fi ni sh to t he job.

The ground pla ne for your antenna is
now complete. It should be rigid enough to
be supported on a pipe . threaded into the
pipe flange, without sagging.

Attaching the Driven Element

Place the second ring of ·X in . tub ing on
to p of the ground plane assembly and
make any last-minute adjustments neccs
sary to cause the two rings to coincide.

Wit h a t ubing cutter or a hacksaw. cut
the end of the tu b ing so t ha t a gap of 3- 1/8
in . is left in the u pper ring.

If you intend to use the base loading
feed system, omit installation of the 90°
elbow and its associated parts. Cut the gap
in the upper ring to 6 in . a nd proceed with
the insta lla ti o n o f insula tors. Yo u will have
to ins ta ll a fo urth insula to r an inch or so in
from t he gap on t he fe d end of the ring.

Install the 90° elbow (Reynolds 7832)
in one end of the tubing and position it so
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that it po int s downward to ward the gro und
plane ring. The el bow comes wit h an
expandable sp ring dip which is screwed
onto the end of the elbow. This attaching
system may be used . but it is prefe rable to
om it it an d attach t he elbow to t he ring by
drilling a ho le horizonta lly. through the

A view of the feedJine connector attached to the
prototype DDRR.

tubing and the elbow to take a 8·3 2 x I in.
screw. The lat ter system insures a good
electrical connection at th is junction an d is
a s tronger mechanical assem bly . less li kely
to fail after t he ant enna is erected . This
precaution was no t necessary on the closed
ground plane ring at the joiner. because the
tension of the rad ials serves to hold the
joi nt in so lid contact.

Cut a 2- 1/8 in. lengt h of tu bing fro m
the scrap left over from the ri ngs an d slip it

The home-made tun ing condenser mounted o n
the prototype DDR R .
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over the rema trung end of the 90° elbow.
Insert t he T-hutt connector (R eynolds
7824) in the opening at t he lower end of
t he short piece of tubing.

Position the upper ring over t he ground
pla ne ring so tha t the T-butt con nector on
the lo wer end of the elbow assembly is
midway between two of the radials. Make
sure that the joiner in the ground plane
ring is no t in a posit ion to interfere with
installation a t the t uni ng ca paci tor, T vbu t t

connector. coaxial connec tor bracke t, or
any of the insulators . (See Fig. I .) Drill a 1,4

in. ho le straight down through the ground
plane ring at the selected point. It is
impor tan t that this hole be as close to
vertica l as possib le. T he T'.but t con nec tor
may be used as a drilling guide.

Discard t he bolt supplied with the
Tvhut t con nec to r and replace it with the 3
in. \4 -20 bolt. This bo lt passes upward
thro ugh the ho le in the ground plane ring.
through the T-butt connector and the short
length of tu bing, and engages the threads in
t he 90 0 e lhow. Tighten t his bolt just
enough to ta ke all of t he slack out.

Carefu lly measure the distance between
t he centerline of the upper ring and the top
of t he lo wer ring close to the 90° elbow, to
insure a 3 in . di me nsion . If th is d imen sion
has no t been achieved , remove t he short
length of tubing and adjust its lengt h
accordingly. A good electrica l con nection
at this po int is crucial.

Install ing the Insulato rs
Mark a point directly opposite the

center of the gap on the upper ring an d
drill a \4 in. hole d irect ly dow nward for the
fi rst insulato r. Measure aro und t he circ um
ference of the upper ring, a distance of 24
in. each side of the hole for the first
insulator. At each of t hese t wo points drill
a Y.t in . hole di rec tly dow nward fo r two
more insula tors. Mark the correspondi ng
points on the ground plane ring and drill
each of these points with a ~ in . dril l.

Install the insula tors (Smith 2649:
All ied 47-C-4 357 ), bet ween the two rings
at the drilled points. T hese insulators are
21h in. in lengt h, and a 1/1 6 in. washer
must be insta lled at top and bottom of
each insulator to prov ide the 2-5 /8 in.
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loaded" feed system as
prototype D D RR.

Closeup of the
sembled on the

load ing feed system. you will no t need to
install a tuning conde nser at the to p end of
the ring. (See t he section on alte rna te feed
syst em. )

T he Cardwell ET-30-AD dual-sect io n
condense r was chosen as the best com
ponent fo r this application , because it has
the low minim um capaci tance required :
and, with t he t wo sect ions con nected in
series, it withstand s the high vo ltage
encountered.

In one end of the bo x ( lorna 40 I ) drill
a 7/16 in. hole on the centerline and 11 /1 6
in. fro m the inside bottom. Drill four holes
5/32 in. diamet er in the bottom of the bo x
to accept the mounting screws which come
with th e capacitor. These holes must be
sy mme trica l a bout t he ce nterline , in pairs
an d on 1-1 /8 in. centers. The first pai r
must be 13/1 6 in . from the end with large

. .-
Details of the D DRR built in accordance with
the instrucrions in the article. Note the m ethods
of attaching the radials, the feed connections and
the box containing the tuning condenser.

Since most antenna installations usi ng
the DDRR will involve manual tu ning, the
condense r has been oriented with the shaft
ex tending downward. T his position allows
easy access for portable, mobile , or emer
gency insta llations. Horizontal posi tion ing
may be used and is advisab le if motor
driven tuning is con te mp lated .

To mount the ET-30-AD in a vertical
position wit h a plastic box for protection.
proceed as fo llows:

r
J:
e •

•

Install t he coaxial fitt ing in t he bracket
and attach the bracke t to t he ground plane
ring about 4 in. from the junct ion of the
90° elbow an d the ground plane ri ng. (See
photo.') T he bracket should be on to p o f
the gro un d plane st raddling the ring and
passin g through t he ho les provided in the
bracket. When the bracket has been
cla mped in place , any excess of the
threaded ends of the If-bolt should be cut
off flush with t he top of the nu ts. If you
are planning to use the base-load ing feed
system, fo llo w th ese sa me instructions, but,
posit ion the bracket at about the mid-point
of the 6 in. gap.
Installing (he Tuning Condenser

There are a number of variables affec t
ing condense r installa t ion . These have been
discussed in the section on conde nser
considera t ions . If yo u do no t intend to usc
t he recommended part , it wo uld be advis
able to review t hat section before proceed
ing. If you are planning to use the base-

Fig. 3. Dimensio n details for feed line connector.

separat ion requi red. Fiber washe rs sold in
plumbing supply ho uses are ideal here .
Once aga in, a lockwasher und er th e heads
of the I in . Y4-20 screws will serve to keep
the mechanical struct ure so lid even wit h
vibra tion caused by wind.

The mechanica l construction of your
DDRR is now complete. The next opera tion
is to provide fo r feedline connect ion an d to
install th e load ing condenser.

Installing the Feedline Connector
Cut a lengt h o f the 1 in . by 3/16 in.

aluminum bar ( Reynolds 1821 ) 2-% m .
long. Drill two Y4 in . holes , Yz in. an d I Yz
in. fro m one end and on the ce nte rline. At
the opposi te end, dr ill t he ho les to accept
the coax ial fittin g (SO-23'Jl. (See Fig. 3 .)
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ho les drilled previously. The next pair must
be 3·3 /8 in . from the first pair and in line
with them. On the centerline of one side of
the box, dri ll two holes for 10-32 screws 1
in. from each end. In th is last pair o f holes,
,

install two 10-32 x I in. screws wit h so lder
lugs under the head of each screw o n the
inside of the box . Run nuts onto these
screws and tighten the m secure ly. Inst all
the ca paci to r in th e box by slipping t he
sha ft thro ugh the large hole in one end and
with the moun ti ng bars toward the
bottom. Install t he fo ur capaci tor mo unt
ing screws and tighten them securely.
Connec t a short length of wire fro m the
solder lug under one of the 10-32 screws to
the solder lug on the nearest set of stator
plates. Con nect the o the r set of stator
plates to the othe r 10-32 screw in a similar
manner. The solder lugs fo r the rotor, at
each end of the shaft, must be cut off flush
with the ce ramic end plates to provide
clearance for the cover.

Measure I!{ in . in from the gap end of
the driven ring, tha t is t he end fa rthest
fro m the feed poi nt. Drill a hole horizon
tally and on the centerline through the
tu bing with a # 10 drill . Directl y below this
hole drill a similar hole in the ground plane
nng.

Slip the two 10-32 screws prot ruding
from the side of the plastic box through
the two holes in the rings. Be sure tha t t he
shaft is pointing do wn . Using lo ckwashers
and nuts. securely fasten these two points.

Install an insulat ed sha ft coupler on the
sha ft of th e condenser.

There is a base attached to the cover o f
the plastic box which may be remo ved .
This is the olive green portion cemented to
what was origina lly the bottom of the box
an d which now serves as a cover. This
unnecessary portion can be re moved by
carefully cut ting aro und the edge with a
knife to se parate the glued area . The
friction fit of the cove r should be adequa te
to hold it in place: but for mobile service,
and if the an tenna is to be mou nt ed at
cons iderable he ight , it is advisable to pro
vide some means of locking the cover
securely in place . The simplest approach is
to wrap the joined edge of box and cover
with plastic electricia n's tape, which will

28

also provide a degree of weatherproofing.
Connect a 6 or 7 in . length of 1/8 in.

flexib le braide d lead to the coaxial con
nector in the bracket. Slip the free end o f
th e lead t hrough a .14 in. pipe clamp
installed on the up per ring about I in. from
the end of t he elbow. Tighten the clamp
on ly enough to provide a good sliding
connection.

Your DDRR is now read y for t uning.

The fina l versron of the DDR R atop the pipe
m ast.

Tuning The Antenna
Tuning the DDR R is a relatively simple

operation . when done with an swr bridge in
the line - and very nearly impossible with
out one. If you do not own one of these
valuable devices, it wo uld be wise to
borro w, build, or buy o ne before attempt
ing the tuning procedure.

With the DDRR supported at least two
or t hree fee t above the ground , connect a
coaxia l cable to the connector on the
bracket. Install an insulated sha ft on th e
coupler at t he bottom of the tuning con-

A view of the dual section condenser installed
m the " bu tter box" and mounted on the pro to
type an tenna.
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denser. Connect the other end of the
coaxial cable through the swr bridge to a
low-power rf so urce on the desired fre
quency. (I used a Globe DSB 100.) The
low power is a safety precaution to hold
the high voltage hazard to a minimum.
With power on, slowly adjust the tuning
capacitor for minimum indicated swr. With
an insulated screwdriver or plastic rod,
push the slidi ng connect ion at the feed
point back and forth until the minimum
swr is indicated .

There appears to be a transformer
action which occurs between the differen t
diameters of the tubing and the lead from
the coaxial fitting by moving the bracket
on the lower ring. You should be able to
achieve a match wit h the bracket nearly
directly under the contac t point on the
upper ring. Slight deviat ion o ne way or the
other from this posit ion will have no
significant effect on the efficiency, so any
pair of points which provide a satisfactory
swr should do. Whatever the end point of
the lead is, it should be direct and fairly
taut so that it will not shift position later.

There will be interaction between the
sett ing of the condenser and the posi tion
of the feed point, so it will be necessary to
adjust each one alternate ly during the
tuning procedures. Once a satisfactory swr
has been achieved by adjust ing the con
denser and the fee d point, tighten the
feedline to the transmitter to be used or
increase power to normal operating leve l
and recheck the swr. If the low-power
source had the same output impedance as
the operating rig, no further adjustment
should be necessary. If an unacceptably
high swr is encountered , retune the con
denser fo r minimu m swr. Yo u should be
ab le to achieve an indicated swr of 1.2 : I
with ease. If not, the feed tap must be rese t
to match the transmitter. This must be
done by moving the tap slightly with
transmitter power off and checking the
resultant swr with power on . It is a bit
tedious, but usually a satisfactory setting
located in this manner will be good fo r any
an tenna location . Once the preliminary
adjustments have been made, you should
be able to vary the transmitter frequency
over a ra nge of +25 0 k Hz an d maintain an
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swr belo w 2: I without resetting the capaci
tor. By resetting the capacitor, you should
be able to maintain an swr close to I : I
over the entire band .

Erecting the Antenna
The 10m or 15m DDRR antenna con

structed as described can be mounte d atop
a pipe thread ed into the pipe flange bolted
to the fixture box used as a hub . A length
of pipe ma y be used as a mast or clamped
to any existing tower or pole. After the
an tenna has been raised to the desired
height, it will be necessary to readjust the
capacitor setting to center the minimum
swr on the desired frequency. Once this has
been done, the condense r shaft should be
locked in place to avoid un desira ble move
ment fro m vibration . Afte r all adjustments
have been mad e an d all mechanical con
nections secure d, it is a good ide a to give
the entire asse mbly a pro tect ive coating of
acrylic to red uce corrosion .

When choosing the perma ne nt lo cation
for your DDR R, consider the following
factors : Extreme height does not appear to
be a significant consideration with this
antenna . As with other an tennas, it should
be located clear of me tal objects which
might alter its cha racte rist ics. Sometimes
height is the best way to accomplish this.
As height increases so, necessarily, doe'S the
len gth of the coaxial cable. As the length
of coaxial cable is increased , the capacitor
setting needs to be adjuste d to compensate .
Therefore the final adjustment of the
tuning condenser must be made with the
antenna at, or near, the final operating
position . This is fai rly easy if the antenna is
to be relatively close to the ground as in
por table or mobile inst all ations. It may
become more difficult if the an ten na is to
be mounted atop a high tower or pole . In
this latter case, if it is impossible to do the
final tuning in place, one approach is to
tune the antenna at the highest possible
height and with the fu ll length of feedline
connected. If this is done at least one
half-wavelength above the ground, satis
fac tory fina l tuning adjustment should
result.
An Alternat e Method of Feeding the DDRR

If the conve nt ional tuning me thod
proves to be too t roublesome, or if you
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Fig. 4. Comparison between base loaded whip
antenna (A) and "base loaded" DDRR (B).

wish to avoid the high-voltage problem, an
alternate method of feed is possible .

If we consider the ring radiator as a
quarter-wave vertical which is resonant just
above the desired frequency, we can feed it
as though it were a short vertical whip. In
this case base loading lends itself to the
mechanical configuration . (See Fig. 4.)

length and bend it at right angles , in line
with the axis of the coil.

Drill a hole downward through the
lower ring at a point 2 in. into the gap
space measured from the upper end of the
fed ring. Bolt the upright support of the
coil to the lower ring with an 8-32 screw
through this hole. The other end of the coil
should terminate at a point very close to
the stator connection of the capacitor. A
good solder connection should be made
between these two points. Attach a length
of 1/8 in. copper tubing, or similar size
wire, from the coaxial connector to a point
lh to % turns in from the grounded end of
the coil. Some experimentation will be
necessary to find the exact point for your
setup. I matched a 52r! feedline to this
antenna 5/8 turn in on the coil. When
mechanical mounting is complete , the gap
end of the coil sho uld be bent to re
establish the 2 in. gap prescribed for the
10m DDRR. I found that I could tune
the entire t am band with less than half of
the 100 pF capacitor. The standard Type
R, with .024 air gap easily handled all that
the Galaxy had to offer. If you run higher
power, you might need wider spacing. The
Type R is available with: .036, .050, .07 1,
and .095 in. air gap. If you must go to
wider spacing to handle your power, space
might be saved by going to a 50 pF
maximum capacitance. Whatever capacito r
is used, it should be protected with a
weatherproof cover. Since minimum
capacitance is not a limiting factor with
this type of feed , a minibox should do
nicely for the purpose .

Tuning the Base-Loaded DDRR
Tuning procedures are the same as for

the shunt-fed system except that the lead
from the coaxial connector is moved along
the coil until a minimum swr is obtained .
We found this point to be 5/8 turn from
the bottom end of the coil for RG-8 /U.

The advantages of this method of feed
are: A narrow spaced capacitor is quite
adequate. extremely high voltages are not
encountered in the tuning circuit , the
system is not highly sensitive to stray
capacitance , and the problems of minimum
capacitance associated with the shunt-fed

•

system do not apply.

'"..,

Technical considerations concernmg
feeding quarter-wave vertical antennas in
the manner described can be found in the
ARRL handbook in the antenna section.
The application of this method of feed to
the DDRR is consistent with the electrical
principles contained in the reference.

Some modification of mechanical COD

struction is required to incorporate this
method of feed for the DDRR antenna
described herein. Essentially this amounts
to omitting the 900 elbow and its associ
ated hardware and replacing that part of
the structure with tuned circuit elements.
Mounting of these components must pro
vide for sufficient mechanical strength and
also yield the electrical characteristics
necessary for proper operation.

The method devised and tested in exper
iments of W6WYQ is as follows :

Drill a hole horizontally through the
upper ring 3/8 in. in from the end. Bolt the
rear foot of a 100 pF capacitor (Johnson.
Type R, 149-5), with an 8-32 screw
through this hole. The capacitor shaft
should point downward . Wind a coil of 1/8
in . copper tubing; 73,4 turns, 1-5/16 in.
inside diameter, evenly spaced over the 4
in. length. Leave sufficient length at one
end of the coil to provide a I~ in . upright
support. Solder a lug to the end of this
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Theoretically , this method of feed
should be less efficient than the shunt -fed
method. This may be true fo r the long
ha ul, poo r co ndit ions, OX work ; however ,
no significant differen ce could be detected
between the two ante nnas under normal
operating conditions.

Expanding Band Coverage
One of the ad vant ages of the ODRR "is

its high-Q cha rac te ristics, which greatly
reduce no ise and help to minimize inter
ference. Unfortunately, these character
istics limit the band coverage of a fixed
tuned DDR R. This shortcoming can be
circ umvente d by provid ing some means of
rem otely adj usting the capacitor. This
co nsideration applies to bo th the shunt-fed
and base-loaded fee d sys tems. If the
antenna is to be mounted close to the
operating position an extension shaft is all
that is required. In some installations,
cha in drives, pulley an d cord, or o ther
mechanical li nkage can be appl ied . By far
the most satisfac tory 'arrangement is a
low-speed reversible motor geared to the
capacitor 's shaft. There are numerous
reversible motors available on the su rplus
market which would be suitable for th is
purpose . Since no specific unit is identifi
able , no detailed installation instructions
are included he re . However, certain general
precautions must be observed when install
ing any motor. To begin with, if the motor
is to be installed close to the capaci to r,
which is the most logical locat ion for it,
t he mo tor windings are in a strong rf field.
To minimize the effects of this environ
ment, the mo to r should be mounted
directly to the ground plane ring and bypass
condensers installed on the leads to the
motor as close as possible to the grounde d
case. Leads to the capacitors should be as
short as possible. The power lead fo r the
motor sho uld co me away from the an te nna
as nearly as possible to a right angle with
the ground plane for a distance of one-half
wavelength. A well grounded shielded cable
would be an adva ntage, but is by no mean s
manda to ry. There is no requirem ent to
incorpora te a selsy n indica tor in the system
as the minimum swr indication is all t hat is
required.
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Capacitor Considerations
It is anticipated that many who read

this arti cle will wish to make mod ifications
to th e design to incorporate their own
ideas or introduce improvement s. Some
will also wish to press into service some of
the junkbox components they have on
hand but which do no t con fo rm to the
specifications in this ar t icle. Most aspec ts
of the mechanical construct ion allow for
fairl y wide deviat ion; ho wever, there are
some res t ric tions on the type of capac itor
which is su itable for the DDRR which limit
the selection severely. I discovered these
by the age-ol d method of trial and error,
with the latter leading all the way. To save
the adventuresome experimen te r from
fru strati on , these considerat ions are
included here. Most of the limita t ions
mentioned pertain to antennas fo r 20 MHz
and above. The lower frequency antennas
req uire more capaci ta nce for tuning and a
little stray capacity has less effec t on the
overall circ ui t. The high voltage problem,
however, seems to be more aggra va ted o n
the lower frequencies .

In my experiments I first used a single
bearing capacitor simila r to the E. F.
Johnson Ty pe M with .0 17 in. spacing.
While th e capaci to r was co mpletely sat is
factory in terms of minimum capacitance,
it arced at rf power levels above abou t
300W. I tried substituting a glass
insulated piston trimmer with about 1/32
in. glass walls, which arced at 400W. Next,
I went to a wide-spaced uni t ( Bud 1543),
with a . 175 in. spacing. This capacitor
wit hstoo d the voltage easily, but even in
the fully open position, the anten na system
would not resonate above 26 MHz. (I t was
at 29 MHz with the other co mponents
instal led.] The cause of this was deter
mined to be the high minimum capacitance
caused by thc large metal end bearing
plates whic h were a litt le over 2 in. apa rt
and with an area of about 4 sq in. I had
on hand a Cardwell NG-35-DS which was
of similar construct ion to the Bud unit but
wit h end plates spaced 4 in. "apart . This,
too , proved to have too much capac itance,
even at the minimum setting. I then
foun d that the Cardwell ET-30-AD, speci
fied here for the l a m un it, was en tirely
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Fig. S. A ssem bly technique f or D DRR ground
plane radia ls for 20 and 40 meter antennas.

coaxial cable between the two rings with
the shield connected to the ground plan e
and the center con ductor to the driven
eleme nt. I fou nd tha t 2-5{8 in. of RG-8{U
tuned the 10 m antenna to 29 MHz.

DDRR Antennas For Other Frequencies
Details for construction of the 10m

DDRR described herein are suitable for
frequencies down to 21 MHz. Above 30
MHz, sheet metal or screen gro und plane
surfaces are more easily fabricate d. Smaller
tubing sizes reco mmend copper, and sol
dering techniques replace pipe clamps an d
It-bolts. Those who wish to use this
antenna on 6 or 2m would do well to
review the article by G. W. Horn Il MK , in
the September 1967 issue of CO.

The general construction details des
cribed above for the 10m DDRR are
applicable to lower frequency units , but
belo w 21 MHz. The me thod of ma king an d
attaching the radials requires some modifi
cation . The V-shaped radials of l!4 or 3/8
inch aluminum rod do not provide
adequate mechanical strength, and there is
some doubt as to their electrical efficiency
when used in conjunction with the larger
size tubing. Moreover, a larger number of
rad ials should be used to improve both
e Ie c t r ica I efficiency and mechanical
strength. Obviously the small utility box
used as a hub would not be adequate o n
these large antennas.

We tried several me thods of making
radials for the 20m antenna and fina lly
ad opted the following system as most
suitable. (See Fig. 5.)

The hub on this larger antenna is a disc
of alu minu m !,4 in. thick and 12 in .
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satisfactory . This condenser has ceramic
end plates and the minimum capaci tance is
well within bo unds. Plate-to-plate spacing
is 1/1 6 in. and connecting the two sections
in parallel gives an effective plate spacing at
1{8 in., which is adequate for the 500W
maximum power used . Wider spacing migh t
be necessary if higher power is ap plied.
Alt ho ugh the ET-30-AD was satisfactory in
electrical operation, it is a little lo ng for
the installation . I hoped to fin d a capacitor
which would fit between the two rings.
Finding no suitable unit listed in the
manufac ture r 's cata log, I manufactured
one . The plates were removed fro m a
National capacitor of similar const ruct ion
to the Bud and Cardwell units which were
rejected . The National capacitor was tried
and rejected also, but the stator and rotor
plates were mounted on shafts with a bolt
and spacer arrangement which made it
ideal as a source of parts. With the parts
from this capacitor, a capacitor was
assembled di rectly onto the an tenna. The
sta tor plates were bolted to the driven ring
and the rotor mounted i o a bearing
attached to the ground plane ring by a
bracket. The plates, two stators, and three
rotors were spa ced to about l!4 in. This
arrangement see ms to be the most satisfac
tory all around, since it not only with
sta nds the voltage, but also fits wit hin the
limited space. This method has not been
prescribed in this article because of the
ad d i ti o n a l mechan ica l constructio n
involved and because of the difficulties in
providing a weatherproof housing for it. It
is described here because it may well be
that tho se running full legal power may
have to resort to th is approach in order to
make the antenna work at those power
levels. Of course it is not necessary to
dismantle an old capac itor for parts. Suit
able plates may be cut from stock. Those
I used had an area of about 2 sq in .

If you have an old disc-type neutra lizing
capacitor (Millen 150 11) this can be mad e
to work . It is particularly well suited to
fixed-tuned applications but can be used as
a variable with proper linkage.

If you are only interested in fixed -tuned
syste ms, by far the easiest solution to the
capac itor problem is to install a length of
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diameter. The ra dials are % in. alu minum
tubing. The inner portion of each rad ial is
5 ft 2 in. long. A l~ in . section on each end
of these radials is flattened and a Y.z in . hole
drilled through the fla t part one inch fro m
the ends. Radials are bolted to the edge of
the aluminum disc, at about 3 in . intervals.
The left-hand-thread end of a 6 in . turn
buckle is bolted to the opposite end of
each radial r 20 in . le ngths of % in. t ubing
are mounted around t he outer perimeter of
the ring. These stubs are attached using
T-butt connec tors with the bolt replaced
wit h a lengt h of ~-20 threaded rod with a
nut run on it to cinch it up against the ring.
The right-hand-thread-end o f the turn
buckle is run on to the rod; then , by
t ur ning the turnbuckle, tension can be
ap plied to each rod in turn. T he whole
assembly presents a neat appearance and is
quite strong eno ugh fo r po le mounting,
although we added 3 legs from the mid
point of 3 radials down to the mast to
provide more stabili ty.

Performance
The 10m DDRR as described in this

article has been in use at W6WYQ for
about 4 months. On-the-air checks show its
performance to be equal to that of a
standard iso tropic radia tor mounted on the
roof. The DDRR has been handicapped by
being located variously : on a box in the
middle of the garage, in t he raft ers of the
garage, on t he roof, on top of the car, and

•
even resting on the ground . In spite of this ,
solid contacts have been made with WI s,
W4s, VE7s, and many stations in between.
The DDRR doesn' t compe te with the
multie lement bea ms, but it seems to be
right in there with the ver ticals. It has
shown itself to b e superior to the mult i
band t rap-type ver ticals. Most of the best
contacts have been made with stations
using verti cals or quad s, which is, no
doubt, the vertical polarization of th e
DDRR antenna being demonstrated . The
sha rp tuning characteristic ma rkedly
reduces Q RM and noise , an d that aspect
has been quite enjoyable.

The 20m DDRR is presen tly undergoing
evaluation at another station. Initial tests
indicate tha t it s performance is very similar
to that of the 10m version . . .. W6WYQ •

-




