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Motorized Beams,
Santa Barbara Style

Qe reason thal VHF hidden trans-
mitter huning 5 a growing aciity for
nam chibs & thal iU's inexpansive 12
gt startad. You can go on foxhunls or
T-hwnds (a5 these events are called)
wilh It 2 meber radio you hawe now, if
it has an 5-meter,

A guad, yagi, or ofher radio direc-
tion finding (RDF) anbenna is cheap,
especially § you make it yourself fram
PYC pipe and ware or from socrap TV
antonna fubing. Add an RF afianuatar
mada from same loggle swiches, car-
bon resisiors, and coppar-Ciad boand.
maguni the beam on yowr car, and
you're set. Such a sefup s mome than
adequale to win many hunts, with
praciicn,

Howevar, ke paricipants in ary
athsr spodt, T-hunlers &g aiveays ok-
ing lor an sdvanlage over the competi-
tion. Decades ago, they discoversd
that a polar displsy of signal strength
wersus direction gives a much better

Radio Direction Finding

undenstanding of signal charmaciansiics
than an S-maler alone, particulary
whan hufilifg amang tall buikdings or
hilla tha! bounce and scafer 2 mabar
aigrats,

“Haming In” covered Iheony and ad-
vanages of polar displays in detail
with actwal trace phoios in Ootober
1952, KKEGL's hame-braw moiika im-
plamantation of the schame was lea:
wired i tha lallowing issue, complels
with molorized guad and slorage
socope indicator. Now two T-huniers
from Santa Barbara, Califomia. have
Tound & wiry for penny-pinching Snker-
ers io have a polar display and molar-
ized bmam without the expense of a
storagn monitor ard the hassle and
nalsa ol AF shp fngs.

Look! Mo Slip Rings!

Tam King KASSOX warkss in marnng
elactronics al the Sania Barbara har-
bos. Kerry Provancha KKEBOS enjoys
mechanical sngineading chalenges.
Tagithir, they cresled (he RADAD,
which stands for “Ridio Delection And
Direction” (see Figure 1). As passers-
by admired il at a recent ham radio
swap mest, | interdawed them and

Fhoto A. Kemy Provancha KNGOS brought the RADAD io the TRW swap med

and unscrewed (e covars 1o meweal the anfanna fuming mechanism.

they sagerly told me how il cams
aboull.

KEE0S5: “Wa wore looking for a
long persisience phosphar cathode
ray lube (CRT) display, rather than a
slorage scope, because a slorage
scopae needs o be cleared all the
Bme.”

KASS00: 7 happaned 1o pal some
juii Mmafne radars. The magoelion
brarsmitling lubes had croaked of the
high vollage boards had gone up in
flames. They're sconamically unre-
paimbie for maring service becauss |

GAM gel lubes of power Supplies 8
reasonable cotl. Farunalely, (hos
parts aren't reeded for ADFE"

KEEQS: "0d course, the microedw
transmitias, racalvar, and hom antenni
warg of nd use, bul we retained 1w
rest af the mdar essentially intact. W
changesd the antenna drive motor be
CcEUSE wa wanied dilferent rotalion
Epaads (ses Photo AL"

KABSOIX: “Somelimas we wanl b
paint the ADF picture slowly am
sometimas fast, depanding on wha
tha hider is doing. S0 we used a &

FPholo B, The RADAD gisplay wnil mounts on ke foor hump. Tom mads & mew

fronf panal and mowniad the AF alfenualor box on & brackel for 888y BCCESS.

#oit D motor and bull a varable woli-
age irvesrtier $o conbrod speed.”

KKEOS: "Ws difficult to find motors
with adequale lorque over a wide
peed range. We use a DC gearhead
ypo about & inches long, about 100
nch-bs, lonque.”

K@0OWV: "How did you make the
‘adar scope show 2 maler bearingsT

KASSOX: “It was vary aimpha. All
he CAT power supply and sweep cir-
ailry i alfeady these (e Pholo B)."

KKEQE: “The alactronic yoike in the
display follows a resalwar, which is
geared i the antenna (Pholo C).
Whatever speed lhe resolvar goes,
the yoke an the GAT follows exactly.
There is ng machanical stull in the
yoha,”
KABS0X: “As the anlenna lums,
Ihe yoke sweeps tha CRT alectron
Beaim in a cirele. b addilion, (ke madar
conirod head generales a Bnsar volt-
age ramg that swoeps the beam from

sCreen cenler loward the edge at

KEGOS: W compans recelver 5-
mater voltage with the amo vollage.
The comparator tNggers & one-shot o
produce pips, replacing the radar
puise. I puisas the CAT cathods neg-
ative for 1.5 migraseconds. The S-me-
far voltage compansd against the ramp
dabarminas how [Br ol an e Screen
tro tha cenler you get pips. The re-
solver belis wheve on the azimuth cir-
cle o put Ihe pips.”

KS3O0V: “So at 200,000 pips per
secand, it looks like a confinuous ling
is baing drawn on the screan.”

KABS0X: “Right. Full scale on the
S-meler squals maximum deflection 1o
the edge ol the screen. The inleface
wias dona wilh cne LM335 guad op
amp 1C."

KB0W: *What about your anienna
degsign™

KAGS0X: “Wa went through about
@ hall do@en itarations of the antenna.”

KES0S5: “Wa red 10 make one that
would Tit inside the radar's plastic
racdoms 50 thare would be no wing-
laading. Byt it was a negative gain an-
lenna withou! a decent pattern. It
Wil probably work on 450 MHz, bt
not on 2 melers.”

KOV, “S0 you made a ful-slzed 2
meder baam bo gat good sensitity T

KABSON: “Yes Wa salved the ra-
tary joint probdem by using an AEA
hall-wave whip anlenna as the fixed-

mounied driven glement. The direcions
and refeciors miate arcund 0. It gives
a eauiful pattam.”

KKBOS: "There ate no ship rings.
Thet driveen elament mounts on a BNC
thal naver rolales, so il's noise-fron
{saa Pnosa D). The coax goes nght up
through the cantes af the waveguide
whera he redar oulpul used o ba.
The antenna is a three-glemen yagi,
mada of a PVC pipe upright and
crassbar, Two directors and a trigonal
rellactor rotale arcund the driven cle-
mant. H's all painted sieash black and
sits on a rack that bolls ko the car-lop
carrier (soe Photo EL°

K0V: “Was the trigonal reflector
used bor 8 batler patlern o ko me-
chanical balanceT

KABSOX: “Both. We had & singls
reflecior &l firsl, When we changed o
the trigonal reflecior, the lobes an
each side dropped by & dB and the
back lobe completely disappeared.
‘Wa measured 0.7 dB mone gain, too,”

KKBOS: "Now tha anlenna was me-
chanically balanced almost perectly.”

KASSOX: "But we discowarad that
mechanical balance is nof the same
as windigad balance. Even wilh the
tripla redlacior, when wa were going
dewn the road at 40 MPH, it would
sl Wa then edded a small in on the
back. Now we can drive up to 55 MPH
wilh Ao problams.”

K20V How oo you shink tha dis-
play sice as you close N7
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Figura 1. The RADAL is mada from a8 defunct manng radar dispkay wiil §nd fary couking assambly; added I @ 7 meter recever. alfenualon and PYC poe yag.

KABS0X: "With an RF atenualor.  The offsed bo 1 MHz and use & crystal-
i's based on the offsel aflenuator in  controlied oacilator, plus betler shiald-
Q5T lor Movernber 1892, We changed  ing.”

Phafo . The 30 VOC molor is peansd lo e misling anlsana mast and the re-
S0pivir Insila the mast & the ol waveguide, which holds 2 stadonany driven ais-
mani.
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KKBOS: “The continuously variabie
alacirgnic atlenualor has Daen the
biggest single improvemant 1o the
whiole sysiem. | makes il easy o keep
the display on screen. Befone hat, we
wsed a switchable ressive allenualar,
which was hard 9 use becauss of tha
large 5lep Sizes.”

REBOY: “Tell me aboul hunts in San-
ia Barbara.”

KKEOSE: “We have all kinds, includ-
ing milaage hunts (lowest odomater
miles wins}, lime huonis (first finder
wins|. and combination lime/milgage
hunis. The hider decides. Mosl are
lime-pniy. Ve hunt on (e fourth Salu-
day night of the manth on 146.585
Mz

KABSOX; “A lew manihs aga, the
hickare wove Thi SRerna irmsds a ol
leyball nel at the beach. They used
RG-174 coax, painled the color ol the
volleyball lape along the bettam. I
was then painted yellow alang the
pale all the way down inio the sand,
wheog The tansmier was Durgd, nan-
ning about 50 walls. I'm pratty Suwne

the vertical pole was a non-hangd re-
Flector. We found Ihe genaral area
eagily, and the hiderns warg g right
theds roasting wisness. The big prob-
lem was fnding the anlenma and (he
radia.”

KASSOX, “Some T-hunis in Santa
Barbarma have becoma absalulely in-
sana. Thay'ne nod like Los Angeles Al
Day hunts, whore the T is miles and
miles away. Bul diry tricks by the
hiders are aliowed. They do all kinds
of weird things, like swinging beams
and hicing mudtiple T's."

KKEOS: *| staried i, | guess. On
o hunl, we syncleonized hwo bans-
rilters. Whan one came on, The ol
ana wenl off, and 5o on. Thay woere on
twa diffarent mauntainiops, We wers
Inying 1o Serew up the Doppler ugsrns
=0 they would get an indication 1hat
weand this way then thal way. My for
mesr T-hunt partner has the contral bos
for the synchronized T's and he Ekez
1o use it. Other hams have coma up
with thedr gwn schemes fpr doéng 8
oo,



K@OV; "Have you won any hunts
with the RADADT

KEEDS: " wan with it in June, 50 |
il ir July. ¥hean | hid, | used the spin-
aing RADAD antenna in & parking
Jarage downiown. | sel the anenna
il on fhe floor at a middle level of
hi@ garage, rofating at 20 APM, |
ransmitied 5 waits 558 modulated
sith a pulsed 500 Hz tone, a quarios
second on, then a hall second off. |
was brying 8o make the Doppler ROFs
10 wacky. It tidn't do thal, because
e guy found us in 15 minules. But
anoiher hunter anded up dozens of
miles ewary in the wrong direction from
e &tart, and hree (8ams gave up
withaut finding it."

K@OV: “50 your system does a
reat joi firding fough T, rght?™

KRAGSOX: “It's sbill axpadmental.
N don'l considar il 1o b B Drask-
hrl'.u.lah. bud iT's quile & siap lorward in
listinguishing whal is a signal reflec-
ion and what is nol, which tha
Joppler cannod do when e bwo are
wgual in level. Howewer, it reguires a
illed opesalor 1o inteprned 1.

KKEOS: “Up here in Santa Bamara,
wndars often pulse the signal. If they
icked |ust tha right pulse mte and our
ntenna was poing @l just the wong
pand, the CAT scroan becams usa-
355, On a couple of hunts, | was
ulling my hair out, | could not get a
aaring, bacause hey ware pulsing
xactly thres hmes for gvery miation
1 the wnil. Since fhan, wa changad
& molor condred 10 oover O e 140

Phota D. Marine radar fachaician Tom King KABSOX has taken off the yagy frame
with parasitic siements and is holding the iop of the driven aloment wfip.

RPM. With the long persistence PT
CRT ai maght, you can see 15 o 20
Iraces supenmposed at 140 RPM.”

WOV “Wwhat radar modals do you
recommend lor readers who wam [
make their awn RADADT"

KASS0X: "Models 2600 and 2800
are tha besi, Raytheon dasigned and
imporied them, bul they were made by
Japan Radio Comporation. They'ro also
known as he Mariner's Pathiinder.
They were produced between 1570
and 1576. Raythoon sold 35,000 of
tha 26005 worldwide, and anound
8,000 of the 2600s

K@OY: “Ara these radars avail-

Phoda E. This kightweigh! weviical yagi with Inganal rafecis has good gain and an
axcplipnd paltem, yed spins up b 140 APM while g car moves ar 55 MFPH

KABSOX: "Sura, bul who knows
e mafy are slill in service and how
many are al iha bofiom of the ocaan!
They have longar service lite than
mosl radars ol (ha 70's becauss hay
dan't have & rolaling yoks ssssmbly
W fail. There are probably 35 or 40
still in usa on the housand or 59
boals in Santa Barbara harbor. | SBw
a used one baing inslaled an & boal
about three weeks ago.”

Let's Try It

Afer the swap mesl. | oda along
asg Tom and Karry demansbaled tha
RADAD on & beginnars' huni spon-
sored by tha TAW Amatour Radio
Club. The system worked smoothly
and quiatty, giving excellent scope
pafiams. Im just & lew minuieas. we ar-
fiwed 8l & parking lol whans tha hid-
den ﬁgﬂdl WaS Supar-Srong.

None of us had brought “snilling™
equipment, o | luned 1o tha thind

hamonic of tha hidden T signal with
my dual-band handhald, gat a beaar-
ing by body shiglding, and started
walking, Five minules later, | tracked
cown the antgnna 15 feel up in a
fraa

Tom and Kerry have lound & sim-
pie, yel slggant scheme for feeding a
continugusly rotafing beam. Wabar-
proofing ks easy and thare are no slip
ﬁmﬂ i3 maka noise OF causa KS5aes,
Tha main disadvaniage & thal only
vorlically polarized yagis can be led
in this manner, a probbam in afeas
whgre hiders are alowed b usa hani-
zontal polanzation.

¥ou can't buy a RADAD, Bul il
you'ré & knowledgeable bulder, you
can assemble & simiar sysiem. Wilh
cargful scrounging, you'l presansa
wousr T-hunting gasoling fumd. 11 tims
to hit the swap meels and make
frignds wilh your local marine elec-
Iranics 1eschi
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