
For VHF-UHF

Dual Rhombic

Fig. t, Dual rhomboid antenna configuration.
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tion of the dish anten na is
not t he easiest of tasks.

The long yagi certainly has
less wind resistance. An
optimum spaced long vagf
requires a 100 foot boom to
yield 26 dB of ga in. It is
easier to construct and could
be made light in weight. But
the 1 to 1.5 percent band
width of the operating fre
quency limits the usefulness,
especially on the 420-450
MHz band. Stacking two 50
foot boom long yagis could
be done wit h some ease. The
stacking distance wil l requi re
a mast extending out of the
top of the tower in excess of
25 fee t if the equivalent 26
dB of gai n is to be realized.
The torque loads create d in
starti ng and stopping a 100
foot boom represent an addi
tional problem for the rotator
mecha nism. The swaying of a
high gain long yagi antenna
duri ng gusty wind produces
signal variations duri ng both
transmit and receive (similar
to QSB created by atmos
pheric changes along the
signal path).

Consider a 26 dB gam
collinear array antenna. The
array would have a lot less
wind resistance than the dish
ante nna. It would also exhibit
mote bandwidth than the
yagi. It would require, how
ever, an array of 12 elements
broa dside (high) by 8 ele
ments colli near (wide). It
would take a total of 96
driven elements plus 96
re f lec t o r ele me nts" to
provide a gain of approxi
mately 23 d B. To obtain the
additional 3 dB for a 26 dB
gain collinear array, the total
array needed would contain
384 elements and a frame to
support the m. Even at 435
MH z, more tha n 384 feet of
element mater ial woul d be
required. If the 192 reflectors
were replaced with a screen
mesh, more tha n 300 square
feet would be required. Al 
though a substantial improve
ment in bandwidth would be
reali zed, a considerable
increase in wind loading
occurs.

The dual rhomboid anten
na provides a gain of 26 dB

pointing systems. Antennas
with gain exceedi ng 20 dB are
used on VHF, UHF, and
higher. For best results at
these frequencies, the ante n
na must be placed high and
above th e surround ing
obstructions. Wind loading
produced by such mast
mou nted rotatable antennas
at the t op of the tower
cannot be ignored if the
ante nna system is to survive.

Can you imagine a 21 foot
di ame t e r pa ra bolic dish
ante nna I (required to pro
duce 26 dB of gai n) mast
mounted and rotatable on a
50 foot tower in a 50 mph
wind? Even with t he reflector
constructed of 1 inch wire
mes h? Over 750,000 foot
pou nds of torque wil l be
generated at the base of the
tower. And that is without
any ad ditional antennas or
any addi tio nal mast height.
The dish antenna (excluding
satelli te work) to be effective
requires a structure and plat
form to support it. Construe-

twice the desi gn fre
que ncy;
(c) permit shared mast
mo unting wit h other
antennas for ease of
rotation;
(d) is easy and not
overly t ime-consuming
to construct; and
[e] is light of weight
and inexpensive (under
$20) too?
A parabolic dish ca nnot.

T he optimum spaced long
Vagi cannot. A collinear array
cannot. Nor can the log
periodic, cor ner reflector,
helix, or any other antenna.
The dual rhomboid can!

The need for high antenna
gain still exists. High gain
ante nnas (in excess of 20 d B)
are very directional antennas
providing beam wi dths
bet ween 5 and 10 degrees.
Antenna gains greater than 30
dB produce half power beam
widt hs of less than 5 degrees
and require very accurate

work some DX!- -
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W hat single ante nna
can provide 26 dB of

gai n over a half wave dipole
and also

(a) exhibit relatively
low win d resistance;
(b) operate over a band
width app roaching



cc = 2(90 . ~2)
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Const ruct ion
A metal boom that runs

the full length of the d ual
rho mboi d is not reco m
mended. Excessive side lobes
will be genera ted if th is con
st ruct io n technique is em-

d imensions for const ructio n
of the high ga in dual rhom
boid ante nna whose band
wi dt h is essent ial ly 4 20 to
890 MHz are shown in F ig. 4.=
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The angle su btende d betwee n
t he d ia gon a l o f ea ch
rhomboid is eq ual to:

Dual rhomboid antenna installation at WA 8QQU, Reynolds
burg, Ohio.

An isosceles tri an gle is
formed at the forward end of
the beam by the rhomboids'
crossover and the two ter
minators. Detailed specific

984 (N -0.05)
=

Freq. (M Hz)

435 MHz
L2 " 6.0 X

o
a2 - 67
(j _ 58°
H .. 9.7°
A " 820 Ohms

L (feet)

where N is the number of full
waves. L1 and L2 for a design
frequen cy of 435 MHz are
93 . 5 a n d 161.5 inches,
respective ly. The" side lengths
are needed to determine the
boom length and the th ree
crossar m lengths.

Apex angles C( and (J are
derived by:

rh omboid e lements co n
nected in parallel a t thei r
com mo n a pex where a
balanced feedli ne connects".
One termi nati ng resist or is
requ ired for each rho mboid.
The terminat ing resistors
should be of the non tnductl ve
variety and able to withstand
t he we athe r . Each ter
minati ng resistor should be
capable at least of dissipat ing
one -fourth o f the input
power to the antenna. Ter
minat ion values of betwee n
600 and 800 Ohms are
recom mended. Fo r exa mple,
if 10 Watts is applie d at t he
feedpoin t, eac h resis tor
sho uld be capable of 2 .5
Wat ts dissipa tion.

The list of parameters for
the dual rhomboid an tenna
sho wn in Table 1 is for a
design freq ue ncy of 435
MHz.

The side lengths are calcu
lated from the following for
mu la:

and are 46 and 58 degrees,
respectively. The tilt angl es
01 and l;}2 were selected for
side len gths of 3.5 and 6 .0
wavelengths, as well as zero
angles rad iat ion .

The dimensions for boom,
c ros sa r m s , and crossarm
spacing a re shown in Fig. 4.

DesiIJO Cent lll'" Frequency
Side len gth # Ll - 3 .5 X
T ilt An gle 131 " 61°

o
Apex Angle a - 46

. 0
Beam W,dth · V " 5 .8
Term inat ion R .. 8 20 Ohms
• Half p ower le wl
#Ll - 7.8 teet , L2 " 13.46 feet

(an effective radi ated power
increase of 400 t imes) . It has
relat ively lo w wind resistance,
wide operat ing ban dwidt h,
consumes li ttle mast height,
is ti ght of weight , easy and
inexpensive to const ruc t , and
is rotatable.

The dual rhombo id is of
the rhombic class, but with
improvements. The dou ble
rhombo id anten na" configur
ation is shown in Fig. 1.
Longwi re antennas always
radiate large nu mbers o f side
lobes that are distributed pro
fusely. Jud icious choice of
the side length and apex angle
selection of the rhombo ids
can cause destruct ive inte r
ference of the unwanted and
wasteful side lobes. The dual
rhom boid antenna designed
for a high o rde r of side lobe
suppression at one freq ue ncy
retains this cha racteri st ic very
well over a substantial fre
quency range. Th is is not
po ssibl e wi t h a si ngle
rhombus.

Th e d e sign principl es
involved are the same as for
the " V" ante nna and the
rhombus antennas. Th e angles
(referred to as til t angles)
were expressly selec ted for
zero angle radiation from
eac h rhomboid " . Since mo st
antennas of the rhomb us cl ass
o perat e aga ins t ground
(heigh ts of less than o ne to
t wo wavel engths), zero angle
rad iat ion t ilt angles are not
norma lly selected. See F igs. 2
and 3.

The lengt h o f sides L1 an d
L2 speci fically d iffer by a
one-hal f wavelengt h factor.
The array radiat ion patt ern is
the product o f the patterns
for the component sides at all
points in space.

T he onl y c o n nect ion
bet ween t he rhomboids is at
the common feedpo ints. The
ant enna co nsists o f two

Table 1. List of parameters for dual rhomboid. Fig. 2. Zero degree wow angle design chart.
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Duol rhomboid antenna held with one hand by W8DMR's XYL. Total boom length is 20 '6':

downspouts, gutters, metal
house siding. or metal sash
wi ndows. Never permit non
shielded 300 Ohm line to run
along the ground or against
masonry walls and floors,
even if it is foam filled.

Operat ional Tests

The antenna has been used
primarily to receive and trans
mit standard scan amateur
T V signals. A secondary use
has bee n to receive UHF com
me rcial T V channels 14
throu gh 83. Thc ante nna has
bee n used to receive channels
2 through 13, wi th less gain.
The results have been excel
lent , with the exception that
lo bing was experienced on
the higher UHF TV channe ls.
The antenna has good front
to back rat io. The antenna
was rotated to vertical polari
zation to verify that the angle
of radiation was truly zero.
The antenna did not have a
double (split) lobe in the
vertical axis.

I
,

Add itional Improvement

The dual rhomboid can be
expanded such that it could
be referred to as the quad
rhomboid. This would be
accomplished by adding two
additional rhomboids, as in
Fig. 5. There would be sti ll a
single feedpoint, but two
add itional terminators would

•,,
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Fig. 4. Dual rhomboid antenna for 435-870 MHz. Beamwidth
<:::::; 100

H x tr V. Gain over DP se 26 dB. Boom length: A8 =
19'6". Support spacing (see text): AI = 7'; 1/ =5'6 "; /8 =7'.
Support length: CD = 7'3"; EF = 10'3"; GH = 3'0 ",
Rhomboid sides: AC, AD, EG, FH = 7'9.5"; AE, A F, CH,DG
= 13'5.5". Feedline: see text. Wire needed: 14AWG formvar,
<:::::; 86'0". Boom material: AI, }8 = wood; I} = metal. Cross
support: CD, EF, GH = wood. Terminators: Rl, R2 = 600
Ohms; Watts - see text.

cable can be made. In the
case of coaxial cable, a broad
band balun shou ld be used. If
nonshielded 300 Ohm line is
used, ABSOLUTELY DO
NOT TA PE the feedlinc to
any metal structure. This
includes the meta l section of
the boom, the mast , the
tower, other coaxial cables,

rhomboid antenna. Even \4.
inch tubing is recommended.
Although not recommended,
a model used #24 AWG
enameled single strand copper
with some success.

The transmissio n line from
the feed point to the mast
shoul d be foam 300 Ohm
bala nced nonshielded line.
Open wire line or foam line
works well. Once the feedlinc
reaches the mast, a change to
shielded 300 line or coaxial

A~TUU ._. ~ _
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Fig. 3. Effect of tilt angle selection. (a) Non-zero angle
radiation, rhombic antenna working ooatnst ground. (b) Zero
angle radiation due to tilt angle selection. Note: Tilt angle does
not mean physically tilt the antenna. See Table 1.

,.,

ploved. The center section of
the boom sho uld be made of
metal or of material suffl
ciently rigid to support the
nonmetallic crossarrns. A
total of about 86 fee t of wire
is required wi th each leg of
the rhomboi d being about
21Y2 feet long. The co nduc tor
size shou ld be as large as thc
antenna frame can adequately
support. Number 14 AWG
solid copper, formvar coated
was used in the author's dual

'"
."TO~.
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Fig. 5. QUIJd rhomboid antenna cont tqarat ton.

•
, ~ • oor rlO'r ..r
: see If''C'''''',,
,

"

6" V H F Rhombic Antennas,"
Antenna Engineering Halldbook.
N. Jasik , Editor. 1961, pages 4-30
t o 4·33.

'nD---

Veldhuis.

5 " R h o m b ic a nte n na design
c hart," The ARRL A ntl'nna
B ook , 1956, page 168, 178.

tes ts and experimental
model s is gratefull y acknowl
e dged. •

References

I Pa rabolic Antenna Caicuterors,
Gabriel E lectron ics Division,
Needham He ighlS MA, 1959.

2"Yagi array length versus gain
and bandwidth," VHF Handbook ,
1956, p age 104 .

.l "Coil in ear-broadside a n te n na
com b.nanons." VHF Handbook,
1956, p age 105.
4" lm prove d An tennas of the
R homboid Class," RCA Revie w ,
1960, pages 11 7-11 9 , Laport and

be required. The feed point
impedance would be lowered.
T he additiona l rhomboids
sho uld have different si de
lengths; as an example. L3
could be 2.5 wavelengths and
L4 could be 7.0 wavelengths.
The quad rhomboid would
not require any additio nal
mast space, as woul d be the
case in stac ki ng an addi tio nal
dual rhomboid.
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Corrections Oscar Orbits

Orbits designaled " X" are c losed to general use . "E D" are for educational
use. " BTN" o rbits contain news bulletins . "0" orbi ts have a ten Wan erp limit .
.. L" indicates lin k orbit . "N" or "S" ind ica tes that Qscilr 6 is available only o n
northbound or sou thbound passes. Satellites are not available to use rs on " NA"
days . An asterisk I ') indicates AO·78·6 inte rsatellite link.

The liSled data tells you the time and crece OSCA R crosses th e equator in an
ascending orbit lor the first time each day. To Cillculate successive orbits. make
a list o f the first o rb it number and the ne~1 t_lve orbits for that day. Lin the
time of the first orbit . EilCh successive orbit is 115 minutes later (two hours less
five minutes!. The chart gives the longitude o f the first crossiflQ- Add 29' for
eilCh succeeding orbit. When OSCAR is ascending on the o th er $.ide o f the
world, it will descend over you. To find t he equalorial descending longi tude,
scbtrect 166 degr('l!S from lhe ascending longitude. To find the t ime it j)<ISSI!S

the north pote, add 29 minutes to the time il passes th e equator. You should be
able to hear OSCAR when it is with in 45 de9r('l!S o f you. The I!ilsiesl way to do
this is to take a globe and draw a c ircle wit h a rad iuS o f 2480 miles (4000
kilometers) f rom the home OTH. If it passes right overhead . you should be able
to hea r it fo r abou t 24 minu tes to tal. OSCA R will pass an imaginary line drawn
from San Francisco to Norfol k about 12 mi nutes a fter passing the equator.
Add about a minute for each 200 mi les that you live north of this line. If
OSCAR passes 15 degrees from you. add another minute; at 30 degrees. th ree
minutes; at 45 degrees, ten minutes.
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Just a note to let you know that in
lhe June 73 issue. on page 176 ("Cur·
rent-Saver Counter Display," Fig. 41,
there is an error in t he ci rcu it. The
outputs o f t he t wo 7400 chips should
be bussed before driving the 7447
decoder -driver. The e xisting schematic
is incorrecl in lhat the outputs o f the
"Latch No. I " 7400 do not drive the_ .

Doug Marquardt WB2AWG
Bovo" NJ

The artic::le, " Aim Yo ur Antenna
With a Miao." in the June, 1977,
iS$Ue of 73. ccm ems an lnfortunate
t ypographica l error (of omission) and
leaves implicit that which needs to be
made explici t for some of us who not
only cannot read "between the lines"
but are having real d ifficulty with the
lines themselves!

First. the omission. FORTRAN
statement 2'90 correctly contains the
minus sign IPL1 • -87.63'PIE/180)
before the longitude. The cone
SjXlnding 8ASIC statement number
170 omits t his necessary minus sign.

5eaJnd, the implicit in forma tion
which should have been quite explicit :
The authors imply in the description
o f the FORTRAN program that the
program contains the constants which
represent the local latitude and longi·
tude, as indeed it does. However,
clarity of expression seems to dictate
an explicit sentence or sentences such
as the fo ll o wing :

"I t should be noted th at
FORT RA N statements 260 and
290 contain the latitude and
longitude , respec tively. of
O1icago, as do lhe corresponding
BASIC statements 140 and 170.
Fo r o t her ' local' locations,
change 41 .87 and -87.63 to the
proper latitude and longitude: '
A couple o f sentences such as the

above would have been most helpfu l.
but then I would have been deprived
of a lin le troubleshoot ing and the
feeling 01 I!\J phoria which I e~ ·

perjenced when I finally found OUI
where tbe "bugs" were. Other than
t he problems above, the article was
excellent and now I ca n swing my

hybrid 'Quad with arrogant precision.
Those who are familiar with that
miniaturized rf choke of an antenna
may well ask, " Why bo ther?" Because
it provides valuable pract ice and
experience for the time whe n I wi ll
f inally have an antenna with a decent
front-to-back ratio and appreciable
gain, that's why. So don't bother me
while I aim my two element mini
amenna ri'i't down that Zed-EI's
throat. Who knows. maybe someday
he'lI come back 10 me and I can
casually give him his correct beam
bearing 10 several decimal places!

Ronald W. h ans K5MVR
Fort Worth T X

Please note a correction to my
art ic le, "Two Meter Scanner" (June.
19 771:

The power input dri ving the LEOs
through a 430 Ohm resistor is tocor 
recuv msrked "+5 V:' This point
should be markl!'d " +12 V," as the
d isplay will not function correctly
with a five volt supplV.

c.t A. Kollar K3JML
Nanticoke PA

In my article , "Sendi ng HI on t he
Hooter, " in the May , 1977, issue o f
73. a few things _e overlooked. The
relays, RYl and RY2. do have some
limitations o n their choice. RY 1 is
driven by a TI L output and should
pull in at 5 vailS and 16 mA maxi ·
mum. RY2 should pull in at 5 volts
and 80 mA maximum an d also have a
contact capable of switching Y, Amp
of inductive load.

James F . Reid W8 LWS
AshlllY O H

I feel that yo ur magazine is the
tops. I reallv enjoyed the .ticla
"Superprebe," but found o ne erro r.
The pul se LED would Slay on all the
time. ResistOf R9 is drawn on the
wrong p lace o n the schematic ; it
should go fro m pin 4 o f 1C2 to
ground, not from pin 3 o f IC2 to
ground. R ican be increased to about
5-10k to increase input impedance.

Allan Armst rong
San Francisco CA

O SC A R 6 : In p u t
145.90-146.00 MHz; Output
29.45·29.55 MHz; Telemetry
beacon at 29.45 MHz.
OSCA R 7 Mode A : Input

145.85- 145.95 MHz; Output
29.40-29.50 MHz.
MOd e 8 ; I nput
432.1 25·43 2.1 75 MHz; Oul
put 145.925-145_915 MHz.
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