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Four Bands, One Whip
Quadruple your mobile operating pleasure,

please, but don 't blame us.

r--'-1I-_,

t:~I-, \"1- "" I ,

''-- ,"r - 'I'
J,

think of such a mobi le an­
tenna as shown in Fig L

Adjusting t he w hip
changes the C and raises or
lowers the resonant frequen­
cy . A t ip : In general. a
greater amount of capaci­
tance will result in a greate r
bandwidt h, These mobile
antennas are " top-loaded,"
i.e., the l C circuit is at the
top of the antenna and, for
a ll practi cal purposes, the
on ly part of the antenna that
radiates is that portion be­
low the resonator , That is
the rea son you shou ld make
the mast as long as is practi­
cal . Since the whip is ba­
sica ll y C, why st ic k it up In

the air where it w ill just give
your antenna increased abil­
ity to reach a ll those nearby
ob jects-t rees, ca rpo rts,
etc' You can ac tuall y p lace
a typical resonator at a 90°
angle to t he mast and prob­
ably notice no difference
in performance, although
tunmg may change slightly.
Tfus could present an eye
hazard or you m igh t even
spear a bi rd l et's look at
this change as shown In
Fig. 2.

Fig. J , M ull iband antenna
setup,

Fig. I . Top-loaded mobile
antenna.

Multibanding is obtained
by the use of m ultip le lC cir­
cu its-one for each band
desi red. A typica l mobile an­
tenna has resonators (lC ci r­
cuits) wi th an ad ju stable
whip, The adjustab le wh ip is
actually the C of the reso­
nant lC ci rcuit. You might

A l ook at the Basics

The six-foot mast is con­
structed from %" copper
wate r p ipe. The overall
length is not criti cal, bu t sig­
nal recept ion wi ll suffer at
anything much Jess than a
f ive-foot m ast length. If you
own a Hustler or similar
mast , you already have the
first part of your new multi ­
band mobile antenna.

Fig. 2. Resonator positioned
at 90° [vertical polarization
retained).

mo bile antenna, The materi­
als are read il y available and
are not cost ly.

•

mobil e antenna. How about
a bandwidth as much as
one megahertz (see Fig. 8),
with swr of no more than
1.5:1 ? You can bu ild this mo­
b ile antenna for a fract ion of
the cost of a commercia l

•

D id you ever want to
change bands w hi le

operating mobile but didn't
want to stop in the rain to
change resonators? Now
you can change bands w ith­
out a thought about you r
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Fig. 5. Details o f mounting bmct.et.
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Photo A. Disassembled mounting bracket.
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assembly and not be both­
ered with the brass nuts.

A word about brazing the
copper parts: The high heat
a nnea ls the c o p pe r. It
becomes soft and I have had
one bracket fail due to the
vib ra tion It lasted ove r
e ig ht m ont hs a nd ove r
20,000 miles. The 15-me te r
lC was made with #12 cop­
per wire and wa s q uite
heavy , You might solder or
silve r so lde r your bracket or
find an even better method
of attac hing the l C assem­
bly to the mast.

I have made indu ctors us­
ing #12, #18, and #20 wire.
The #12 wire is quite heavy
for a 20-meter l C c ircuit and
p robably impract ical for a
4Q-mpter l C circuit. The #20
wire gets wa rm when us ing a
s te ady c a rr ie r bu t h a s
caused no prob lem Wit h
SSB If you run a kilowatt
mobi le, the #12 wire should
do just fine.

Tht> ca pac itance was add ­
ed by using 1/1 b" brass weld ­
ing rod s. I chose the modi ­
fied rhombic because it d id

,
•\

which is ve ry suitable for an
inductor form .

The par t which kept me
from build ing the an tenna
for over a year ( I love to pro­
crastinate) was decid ing
how to faste n the lC circuits
to the mast. Fig, S and Photo
A show the cons truc tion de­
tai ls of the mounting
bracket . I cut a copper
sleeve in half lo ngitudinally
and brazed coppe r ta bs to
the half coupli ng Copper
for the tabs wa s obtained by
spl itt ing a short lengt h of
co pper pipe, opening it up,
and flatten ing It with a ham­
mer. (I had four feet of cop­
per pipe le ft after cutti ng six
feet o ff for the mast, so the
material wa s handv.) The
tabs were bent 90° and a
piece of II. " co ppe r tubing
wa s brazed between the l)()O

tabs so that the induc tor
form wou ld not be c rushed
when attaching it to the
bracket. Brass nuts, 6 "' X ]2,
were so ldered to the top and
bottom of the bracket. You
might want to use one long
sc rew to attach the whole

LC Construction

I used some spare trap
covers from my Cushc raft
HF antenna fo r the support­
ing structure fo r the indue­
tor and capacitor. These
trap covers a re thin and do
not offe r much wind resis­
tance as the wind flows
through them. They a re prob­
ably a phenolic material.

through which I drilled a
3/8" hole for the 3/8" X 24
stai nless stee l bo lt. The
brass end cap is conside r­
ably stro nge r than the cop­
per end cap used in the 73
MagaL ine art icle. However,
It does require that the head
of the bolt be reduced to al ­
low It to fit in the inner di­
ameter of the brass end cap.
I simply chucked the 3/8" X
24 bo lt in my 3:'8 " electric
d rill and used my sho p
grinder on the bolt head
while letting the drill rotate
the bolt for a nice even
" machilling." The end cap is
assembled with a bronze or
sta inless stee l lock washer
and a brass or sta inless steel
nut. If you have any d ifficul ­
ty in finding a sta inless stee l
bolt , you might try a local
boa t o r marine dealer.

The end cap is assembled
to the mast with an ord ina ry
copper sleeve and so lde red
with a propane torch. Do a
good job here because tht>re
is a lot of force at the base
o f the mast. I use a rigid
mount and do not tie or guy
my antenna Now we close
the end of the mast to keep
out water. I so lde red a fl at
piece of co pper to the end
of the mast.Mechanical Construction

The idea for the mast
came from an article in 73
Magazine (February, 1979, p .
42). I used non-ferrous ma­
teria ls to avoid any rust
problems, The mast itself is
a six-foot length of Vz" cop­
per water pipe. The detail s
of the fitt ing which attaches
the mast to your mobi le
mount are shown in Fig. 4, I
u sed a bra ss e nd c a p

Ca pac ita nce does not
have to come In thl' form of
a whip Two wi res in the
shape o f a V form a capaci­
tor proportional to the area
withi n the V. The V is easy to
adjust (change C). In fa ct . I
used exactly this method in
m y ini ti al experiments. It
doe sn't work too well for
ac tua l mobile use because
thl'V is not rigid during vehi­
cit> motion a nd the Vib rat ion
of the V causes fairlv wide
and constant changes in
resonance.

Now thai I had decided
to place the LC in a hori­
zonta l position, I a lso decid­
ed to mulnband the antenna
by using more than one lC
ci rcuit. The configu ration
now becomes that shown in
Fig, 3.

I am currently using fou r
l C c ircuits o n my mobile an­
tenna, but you can use one,
two, three, four, or more. I
haven't tried five yet. but
tha t 's one of t he next ste ps.
The l C for the lowest fre­
quency should be at the top
of the mast with the next
higher frequency below that
and so o n,
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you hear its signal on your
HF receiver.Thi s is an easy
method to calibrate or com­
pensate your gdo.

hJ

Fig. 8. Typ ica l vwr and band­
widrh. fa} .JOm ~wr (approx.
2S kH/. @ 1..5 orless swr). (b)
20mswr (approx. I SO kH7 @
1,5 or less 'Swr}. fc} 15m swr
(appro x. 100 k H7 @ 1.5 or
fe.ss .sw r). lei} 10m swr lap ­
prox . 1.3 M H / @ /.S or less
swr).
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indicated 14.2 MHz was ac­
tua lly 13.8 MHz. It was co n­
venient that the error was on
the low side because I had
to remove only one turn to
raise the frequency of the
t C circuit (o r decrease ca­
pacitance. which would not
be as desirable as it wou ld
reduce bandw idth). You
don't need a frequ ency
counter to check your gdo.
Just use a short antenna on
your HF rig and sweep the
freq uency w ith the gdo until

c.r. ..-cot. NCE -:­
TES T SETUf'

2 ...... $C . [ .
CUT H[ AO ~~
DII'LL II .." 1tOI..[
. ..0 SOLOE: • •••., IOOD
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Fig 7. Resonance ediustmetu assembl y. Inductance - an y
d iameter, any w ire size (to suit power level). number of turns
to suit frequenc y.
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Fig. 6. C rid -d lp meter ooss­
t ioning.

w ay to start , al though you
w ill probably have to use
thi s cut and t ry method for
the 10-meter l C.

I found that I could use
my Heathkit @grip-dlp osc il­
lator (gdo) to find the res­
onant fr equency of the l C.
The secret is to put a pick up
COil at the base of the anten­
na and m sert the gdo coil in­
side the coil Isee Photo H).
I he Heathkit gdo is a handy
piece o f equ ipment but
hard ly a laborato rv-grade in­
st rument I fi rst found a res­
onan t frequencv of 14 2
M HL, so I co nnec ted the an­
tenna to the t ransmitter and
checked swr It wa.. not reso­
nant anvwhere in the 20­
meter band ! Suspec t ing
something fu nny. I used the
same pick up co il and co n­
nected it to my frequency
co unter and. since a gdo is
actually a signal generator.
the counter showed that the

Pharo B. Crid-<Jip meter position.

not have a sharp end as
would a V and should avo id
some sta t ic problem s. I had
hoped 10 adjust the C by
bend ing the rho mbic (In­
creasing o r decreasing It s
area). I fou nd that vibra t ion
and vehic le motion caused
errati c c hanges In reso­
nance, so I added the ad just­
ment spanner 10 the center
of Ihe rhombic. This allow s
eaw adiustment o f the reso­
nant f requency.

Determining LC Va lues

1f you like to experiment
by trial and error. you ' ll love
thi s. r spent m any hours re­
moving one turn at time,
va rying capac itance. and
t ry ing to fmd where the L(
wa s resonant. I wou ld be
looking for a 1S-meter or
20 -m eter re vo n e nce and
would all o f a sudden f ind
m yself in t he 10-meter
range. Th is is not the best
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Photo C. Resonator test assembly.

L x W

10" 2-1 18"
11-114"1 -318"
9- 1/4" 101 /8"
14-114" 1-112"
13-114" 10112"

*20 Wire

1·19/32" ·Dlameler Induc10r Forms

Band • Turns

20m 32
15m 16
10m 11
40m 55
20m 22-112

Additional data using *20 wire
92 turns = 5.5 MHz
83 turns = 5.9 MHz
67 turns = 6.6 MHz
62 turns = 6.8 MHz
59 turns = 7.1 MHz

55 turns = 7.25 MHz
38.5 turns = 11 MHz

No te: l and Ware the length and width of the rhom bic (C).

Table 1. Inductor winding data.

*12 Wire
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IMAGE REJECTION FILTER. FULLY ASSEM8LEOANDTESTEOS3A95

SHIPPING INFORMA nON: ORDERS OVER $25 WILL BE SHIPPED POST·P...ID EXCEPT
ON ITEMS WHERE AOOIT1ONAL CHARGES ARE REOUESTED. ON ORDERS 1.£SS
THAN $25, PLEASE INCLUDE AOOlTIONAL $2,50 FOR HANDliNG AND MA IUNG
CHARGES. SEND20t STAMP FOR FREE FLYER
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restr icted b ase antenna
(w it h proper radial s or
cou nterpo ise). You might
bu ild a smal l beam or rotat­
ing shortened dipole . You
m ight

T ha n k s to Bo Ow en
K4QKH, senior staff engi­
neer at Teledyne Avio nics in
Cha rlo ttesv i lle, Vi rg i n i a.
for the fundamental s and
basic ideas,

CU on 10 or 15 , o r
20 or40 or •

P.O. BOX 1101
SOUTHGATE, MICH. 48195

PHONE (313) 285-1782

BUY YOUR FIRST UNIT AT $" .15
3 OR MORE UNITS AT $89.'S e• .

'HAM MICROWAVE RECEIVER
NTSC RF Modulal or wnh saw "heL .

(lot use w~h COft'ClUt~. Sllelhte l )'Slams and ,' " ertec:ong)
e-. llO""' MfPP/y and "-cIw_ ..._.__ .

HAL Pro.1mity Key __ .

HAL 1.2 GMz PrMocaIer buM and~

PRE·AMPLIFIER
HAl ·PA·l' WIOE llANO PRE·AMPLIFIER. 2·200 MHz BANDWIDTH (- 3dB POIN TS).
t9dBGAIN KIT $1.1$

HAL.TRONIX INC.

home or tractor-trailer. You
might com bine two or more
l C ci rcu its on a single induc­
tor form. You m igh t use a
circle instead of a rhombi c
for capacitance. You might
leave the ci rcl e or rhombic
open at the end and adjust
the spread with a movable
insulator. You might use a
ferrite core to reduce the
size of the inductor. You
might use the l C assembl ies
for a temporary or space-

HAL 2304 MHz DOWN CONVERTERS tFREQ. RANGE 2lXlClI25OO MHz)
2304 MODEL " KIT BA$lCUNIT WIPREAMP LESS HOUSING & FrnINGS $1'.1$
2304 MODEL 12 KIT (with preampl ,$21.1$
2304 MODEL n KIT (wi th High Gain preamp)... . ........... ... . •......... $3t.1S

MODELS 2 & 3 WITH CO AX FITTIN GS IN & OUT ANDWtTH WEATH ER-PROOFE D OlE
CAST HOUSIN GS

B SIC POWER SUPPLY , $1' .' S
POWER SUPPLY KIT FOR "'BOVE WITH C"'SE $2• .1$

AN TENNAS " OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO.

21()()'2500 MHZ
· AMR·11COMPlETE UNIT
CO MPlETE SYSTEM AS SHOWN, NOTA KIT. INCLUDES
A PC BOARD. POWER SUPPlY. CABLES & CO NNEC­
TORS-PRE·...SSEMBLED "'ND TESTED. 24dB GAIN
ORGREATEA.

piece of new 2"--diameter
heat-shrink tubing costsl).

Assembly and Adjustment

When you have com­
pleted the desi red number
o f l C assemblies. they are
attached using st ai n less
steel worm -type ho se
clam p s. The l C assemblies
should be positioned fore
and aft very carefu lly to
m in im ize w ind resistance.
They should be carefully
aligned or you may have
one big rudder and a very
" m obile" an tenna . I have
used care in alignment and
have w atched the antenna
at h ighw ay speeds - it does
not w hip around. Proper po­
sit io ning m ay ac tually cre­
ate a stabil iz ing effec t.

Fig. 6 shows the position­
ing I am present ly using.
There is some interact ion
between the l C assem blies.
and " fo ur in a row" caused
som e swr prob lems, par­
t icularly o n 15 m eters.

Adjust each l C circuit to
the frequency you des ire.
Start with the highest f re­
q uency first (1 0 meters) and
adjust each unti l you have
adjusted the l C circu it o f
your low est band.

More Thoughts

You don't have to make a
m ul ti band an tenna . You
m ay m ake an l C assem bly
for only o ne band. It m ight
be used on a four-foot mast
when heigh t is a considera­
t ion such as on a moto r

As previously m ent io ned,
I used a V configurat ion
(Photo C) for the initial ca­
pacitance as it could be eas­
ily changed to adjust the res­
onant t requencv. Work on
o ne lC circuit at a time.
Table 1 gives some dimen­
sions which are intended to
be a guide and give you a
place from which to sta rt.
Differences in form d iame­
ter. wi re size. and materials
will requ ire that you f ind
your own right combinat ion.

weatberproof

You r l C assembly must
be weatherproof . I learned
f rom experience wh at a lit­
t le rain w ill do to the reso­
nant f requency. I guess I just
f igured out why commercia l
antennas use t rap covers!
My first attempt at weath­
erp roofing w as by d ipping
the l C assem bly in pol yu re­
thane va rnish. This low ers
t he reso na n t freq uenc y
about 500 kH z and is heavy.
I have used epoxy resin. the
type used to make f iberglass
repairs. with good result s.
There is no appreciable fre­
quency change; it is tough,
med ium in w eight, easy to
apply (pipe cleaners m ake
excellent disposable paint
bru shes). and cures in about
30 minutes

My preferred method is to
put some sil icone seal at the
end of the lC assembly and
enclose the inductor in heat­
shrink tubing (o bta ined sur­
plus or at a hamtest . in case
you do n't know how much a
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