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RHOMBICS­
Are They
ReaIIy Worth It?

E very amateur always wants a little bit
better antenna than the one at his

prese nt insta llation. Occasio nally, he will
think that a rho mbic would rea lly fit the
bill , if only there we re e nough space, heigh t,
etc. After thi nking about this for a t ime, he
looks over wha t re ference material there
may be immediate ly available, then goes
about his business to think about antennas
another time.

Many amateurs, SWLs and others thi nk of
the rhombic as th e Rolls Royce of an ten na
systems, th e absolute ult imate, o r the
panacea for the problem of elusive DX. Itis
unfortunate that more information on this
antenna is not more readily available to the
average person. The ARRL Antenna Book
contains some information, as does the E&E
Radio Handbook ; but substantive informa­
tio n is usually available o nly in exotic
sources and when located is often in such
te rms as to be unintelligible to anyone
withou t an EE degree.

Confronted with the choice of antenna
structure to erect on my SY,-acre QTH, J

R

Fig. 1. Parts of the rhombic antenna. H = height
of antenna above ground. L = leg length of one
side. R = termination resistance-at end toward
the main lobe. ep = tilt angle . f::::. = ver tical
radiation angle.
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considered a number of different designs,
inclu ding the rhomb ic . It was confusi ng to
see terms such as tilt angle, not the tilt of
the ante nna in respec t to th e grou nd , bu t the
" t ilt" of the geometrica l figure in rela tion to
a square - a tilt a ngle of 4 5

0
would result in

o 0
a square; 0 a nd 180 would prod uce a
stra ight line, see Fig. 1.

H = height of a ntenna above ground
1= leg le ngth of o ne side
0= til t angle
R :::: termin ati on resis tance - at the end
to ward th e main lo be.
~ :::: vertical radiation angle

This information, coup led with compli­
ca ted ma thema tical calc ula tions immed iately
d iscou rages all but the most determin ed of
the fraternity. It is possibl e, fortun ately, to
calc ulate th eoretical radiati on pa tte rns for a
given set of parameters; we'll get to these in
a moment.

The rhomb ic is a "travelli ng-wave" a n­
tenna, contrasted wi th the more common
"standing-wave" o r resonant antenna, such
as the d ipo le. A travelling-wave antenna is
non-resonant at any part icular frequency,
being useful over a wide ba nd of frequenc ies.
As a result, the impedance of the antenna
does not vary nearly as much as it does on a

sta ndi ng-wave a nte nna. Calculat ing th e impe­
dance variations of a rhombic, it is theore ti­
cally useful over about a 5: 1 freque ncy
range. O ther factors enter in, however, so
tha t commercia l u sers find th at the prac t ical
uscfuI range is over abou t a 2: 1 frcquency
ratio .

The average rhomb ic weighs in with a
characteristic inpedance of around 800n.
An te nna experts found that th is impedance
can be lo wered by using mult iple co nductors
o n th e legs. Th ese co nducto rs are toge the r at
both ends of the ante nna, but separa te as
th ey go toward the sides, where they will be
a mete r o r so apart. The capacitance will
vary in a manner which mainta ins a constan t
impedance. At th e sides, the cen ter wire will
appear to be outside th e upper and lower
wires, becau se each wire is of identical
length. Most commercia l users have a 600n
antenna.

A properly bu ilt rhom bic system conta ins
the te rminating resistor at the opposite end
from the feed po int. This resis to r gives the
syste m th e c harac terist ic fro nt-to-hac k rat io ,
the big selli ng point of the rhomb ic. The
resistor should be ma tched to the charac­
ter istic impeda nce of the antenna and should
be ca pable of dissipating half the power
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applied by the transmission line (which,
naturally, sho uld also match the antenna
impedance). At amateur power leve ls th ere is
no great problem in building a resistance
network to ta ke the heat , but comme rcial
users use "dissipati on lines" rather than
fixed resistors.

The average radi ati on effic iency of a
terminated rhombic is around 67%. This
compares wi th th e radiation efficiency of a
dipole at substantially 100% - but remem­
ber th e power dissipated in the termin ati on
resistance.

It would be possible to use reams of polar
coordi nate paper calculating radiation
patterns for rhombic antennas at various tilt
angl es, leg length s, heights, etc. Probably a
computer could be programmed to spew
fo rth thousands of these in a few minutes.
For the purposes of this discussion, we will
look a t ten patterns obtained fro m the same
antenna. The patterns start at a leg length of
1)" and go to 4)..; th e height starts at 0.3)"
and goes to 1.2)". This is the same antenna
opera ting at several freq uencies with the
radiati on patterns given fo r 10)" and 20)"
rad ia tion angles.

Note : the diagram s contain ticks o n the
major ax is for OdS gain in relation to
isotropic and for OdS gain for dipole, identi-

n ed as OdS and 01 respectively .
Disadvantages

1. Radiation pattern shows considerab le
change over frequency range.
2. Very poor fro nt/si de ratio.
3. Power lost in terminating resistor.
4. Antenna cannot be rotated for typical
ama teur u sc.
5. So what if you want to make a contac t
within 400 miles?
6. Syste m req uires enormous quanti ty of
real estate.
7. Four supports are essenti al.

Advantages

1. Impedance varies littl e over considerable
frequency range.
2. Very high front/ back rat io.
3. Power concentra ted in desired direction.
4. Ideal a nte nna fo r point-to-p oint commun­
ications.
5. Antenna excellent for low-angle, long­
distance commu nication.

Rhombic users have develo ped seve ral
varia tio ns of th e system. For addi tio nal gain,
it is possible to stack two rhombics. For use
o n more than 2: 1 frequency ran ge, it is'
possible to build a rhombic inside another
rhombic, saving one support (the " nested"
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rhombic); to suppress undesirable side radia­
tio n; two rh ombics can be interlaced, addi ng
gain to the mai n lobe and cance lli ng th e side
lo bes. The radiatio n angle can be changed by
til tin g th e p lane o f the wires away fro m t he
plane of the gro und. See Fig. 2.

After co nsidering th e problem o f wh ere
to point it and the va rious other problems, I
decided not to build a rh omb ic, since I
wanted a more flexible sy ste m. I ended up
with a phased array, even though su itable for
only one band, th e side supression will be
beller and I reall y don't need the extreme
front-to-hack ratio .

The next time yo u think about an ideal
ante nna, remember the rhombic may have
excell e nt forward gain , but it also has
considerable side radiation (and recep tio n)
and is inflexible, whic h q uality alone woul d
ma ke it ques tio nable fo r mo st amateurs .
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"MAIL NOW! W,th every order of $ 10 O f more, o osrmarked
pr io r 10 12/3 1174 . FREE 739 or 749 Low-No ise Dual QP AMP
included -$1 VALUE,
ORDER TODAY - All items sutuec t 10 p rior sale and p rices
sutuec t to change without notice. DATA SHEETS included with
all uerns.
WRITE FO R FR EE CATA LOG ouennc hund reds nl serru­
conductors not li sted here ."Send 10¢ starnn.

TE RMS: All orders p repdld . We PdY post.me. $ 1.00 h,m,t1 ln' t
charQf' 0 0 o rders uode. $10. CallI. resnten ts dud 6"", s" I..s L I Il .

FREEIC
With Every $10 Order*

• RED UCE YOUR PROJECT COSTS
• MONEY-BACK GUARANT EE
• 24-HOUR SHIPMENT
• All TESTED AND GUA RANTEED

• TRA NSiSTORS:
NPN ,

2N3563 TYP E RF Amp So OSC 10 lGH l (pl. 2N9 18)
2N3565 TYPE Gen . Purpuse High Gam {T O 1061
2N 3691 TYPE GP Amp to 25 rliA and 50 MHI
2N3 866 TYPE RF Pwr Amp 1 2 W01 100 600 MHI
2N 3901 TY PE GP Amp So Sw 10 100 mA and 30 MHI
2N 3904 TYP E GP Amp & Sw 10 100mA (TO·92)
2N3919 TYPE RF Pwr Amp 3 5 W@3·30 MH z
Assort. NPN GP TYPE S, 2N3565, 2N3641, etc. l l Sl

PNP:
2N3638 TYPE Gen. Purpose Amp & Sw
2N4 249 TYPE Low-N orse Audro Amp I p A to SOmA

• FET's:
N CHANNEl llOW-NOI SE ):

2N44 16 TYPE RF Amplrher 10 450 MHz lTO-72)
2NS486 TYPE RF Amp In 4r,0 MH l lpla ~T r c 2N441fi l
2N5163 TYPE Gen. Purpose Amp & Sw ITO-1061
2N4091 TYPE RF Amp & SWllch lTO-I061
lTE4868 TYPE Ultra-l ow NOIse Audio Amp.
Assoll _RF & GP FET's, 2N5163, 2N5486, etc. (81

P-CHA NNEl
2N4 360 TYPE Gen. Purpose Amp & Sw n O-1061
M104 TYPE MOS FE T (O rode prntectedl 0.3 pF

• LI NEAR IC's:
!i55X Tuner I /-IS ·I hr, Or l. pmout h om 555 (D IP)
709 Popular OP AMP (OIP/TO-5)
123 v on aqe Reqota tur 3 30 V @I 250mA(OIP/T 0 5'
139 Dual t ow-Norse AudIO Preamp/OP AM P (D IP)
741 Freq. Compensated OP AMP mIP/TO-5/ MINIOI Pj
2556 Ooal55 5 Tu ner I usee 10 1 hour m lP)
lM305 Pusitiva Voltage Regulator (TO-5)
MC 1458 Oual 141 OP AMP IM IN I,OI PI
Assorted Linears-741 /709 /72 3, etc. 141

• DIODES:
1N9 14 TYPE Gen. Purpose 100V/ 1OmA
1N3600 TYPE HI Speed SW 75V/200mA
I N4608 TYPE GP & SW 80V!400m A
I N]893 TYP E RECTI FIE R Siud Mounl 400 V11 2 A
lN 149 ZENER 4.3 Vall 400 mW
lN153 ZENER 6_2 Vall 400 mW
lN1 55 ZE NER 1 5 Vall 400mW
IN757 ZEN ER 9.1 Vall 400 mW
lN 158 ZENE R 10 Vall 400mW
l N965 ZENE R 15 Voll 400 mW
lN968 ZENER 20 VOII 400 mW
05 VARACTOR 5-50 W OUlPul @3025O MH1,1-70 pF
F7 VARA CTO R 1·3 W OUT PUI @ 100500M H1,5 ]OpF
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Fig. 2 .. . WA6CPP BOX 4181 -N, WOODSIDE , CA 94062
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