
Number 5 on your Feedback eard

The Discriminator
A directional receiving antenna for hams and SWLs.

by Richard Q. Marris G2BZQ

T he Discriminator is a ferrite loop high
performance e xperime ntal di rectional

receiving antenna. designed for use between
1600 kH z and 4000 k Hz. Ttus freq ue ncy
range covers lhe 80 and 160 meter amateur
bands. marine beaco n and co mmu nic ation
ba nds . so me a irc raft activi tie s and . of
course. a large number of broadcast stations
worldwi de . It should be of interest to both
the TXing and SWUng amateu r.

The circui t is pictured in Figure I . The
desig n will produce a perfect figure-eight
polar diagram with acute nulling at 90 and
270 degrees (Figure 2A). In addition. with

the aid of an optional sens ing rod antenna .
the polar diagram ca n be changed to a ca r­
dioid configuration. as shown in Figure 2B.

Mounted on a turntable. the Discriminator
will eli minate QRM and QRN. and also,
with so me prac tice. will. i f required. give di­
rection-fl nding facilities.

The Figure I circu it shows a balanced fer­
rite rod loop L1 tuned by C IA and C I B.
coupled to the receiver's 50 ohm input via
L2. T he nicke l zinc ferri te rod is unu sually
15- long and In - in
d ia me te r. T h is lo ng
rod substa ntia lly in-

creases the RF signal voltage. The winding
width of L I is about one ninth o f the tota l
rod length. so very acute nulli ng is achieved.
to a far greater ex tent than would he expect­
ed with a single 7- 1/2~ or shorter ferrite rod,
For these not requiring se nsing faci lities. the
ferri te loop L I. C IA. C 1B. and L2 can be
used as an efficient entity (see the right side
of the assembl y profile in Figu re 3).
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FIgure 3. Profi le.
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Construction

The whole fi nal assembly was built on an
aluminum chassls size 8- wide x 2·112- deep
x 2-1 /2- high. T he pro file (Fig ure 3) and
layout (Figure 4 ) shows the horizontal IS"
ferri te rod on the right, with the contro l knob
of resonat ing capacitor C IA and B to the
righthand fro nt, T he vertical se nsing rod
plugs into extreme len with the resonating
capaci tor CC21knob in front . The phasing re­
sistor knob is in the center front. with switch
SW above on the chassis. A very essentia l
dimension is the 6-1 /4- distance between the
sensing rod and ferrite rod. If the cardioid
sensing faciliti es are nOI required. then the
chassis width could be reduced to r or so.
If necessary, there is room for a wid cband
RF amplifier unde r the c hassis. which has a
removable bcuom plate.

The chassi s underside (Figure ~ ) is se lf­
explanatory. C IA+ B is a conven tional 500 +
500 pF Ij -frume variable capacitor. mounted
on the chassis front. C2 + C3 is a si milar
~~O pF + ISO pF variabl e mounted on an in­
su lating bracket. w ith insu lated co n trol
shaft. Variable resisto r R is di rect on the
chassis front.

L2 consi sts of 30 close-wound turns of 22
gauge enamel copper wi re wound on the end
ofa 1-112" x 1/2" di ameter paxolln tube, and
fi ned with Flex ends. The 3/8" diameter fer­
rite rod was cut to 1-112" from a le ngth of
salvaged rod from an o ld radio.

The step-by-step fabrica tion of the ferrite
rod L I and L2 assembly is shown in Figures
6 and 7. Two 7-112" long x l /r d iameter
nickel vine ferrite rod s, type R6 1-050-750.
arc adhered end to end (see Figure 6A). The
rods' ends are c leaned with fine g lass paper,
and adhered togethe r with a cyanoacrtate
adhesive (e. g , Su pe rg lue). It se ts within
a fe w seconds . Ne xt , w ind one tu rn o f
4"-wide se lf-adhesive label at the rod center
(see Fia ure 6 B). L2 is dose-wound usina• •
36 tu rn s of 0 .9mm o. d . PVC -c o ve re d
I(YO. l mm connection wire (see Figure 6C),
with the ends held in position 4" apart by 1"­
wide masking tape . Over this wind two turns
o f l "-widc masking tape at the center of
L I , over which wind fo ur turns o f PVC

d iagra m (Fig ure 28). the se ns in g ci rcui t
consists of a short vertical sensing rod res­
onated to a quarter wave by LJ/C2, with a
10 kilohm variable phasing control resistor
R. The switch SW enables this sens ing cir­
cuit 10 be swi tched in/out when required (de­
scribed later in th is article).

The origi nal very e xperimental proving
model was assembled on a shee t of circui t
board. with the sensing rod stuck out o n a
wood boom ann. Two things became imme­
diately apparent: A IS" horizontal ferri te rod
was very vulnerable to damage and would
require protection: and the verti cal sensing
rod, on its horizo ntal boom together with a
15- rod. produced a most ungainly and un­
wieldy contraption . The problem was so lved
with chassis construction: a robustly protect­
ed ferrite rod assembly, and a plug- in tele­
scopic sensing antenna rod.
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Operatton
In operatio n with the ferrite loop used

with the sensing circuit in the OFF position.

rod with hot cand le wax. The sensing rod
ci rcuit should no w operate between 4000
and 1600 kHz. It can be extended down fre­
quency by connecting C3 in parallel with
C2.
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Setting Up

Th e un it s hould be co nnect ed to th e
receiver input wit h not more tha n 36" o f
RG58 coaxial feedline. Set-up procedure is
as follows.

( I) Ferrit e Rod l
L1 /L2 Assemb ly: With
the sensing rod removed
and the switch OFF. set
the receive r to a signal
aro und 2000 kHz and
rotate C IA and 8 to res­
o nance. Rotate the unit
for max imum signal­
see the polar diagram in
Fi gure lA . Rotate the
uni t to check the acute
nulli ng. Repeal this op-
e ra tio n at 1600 a nd
4000 kHz. and spot fre­
quenci e s in be twe en .
T he protot ype covers
from .l IDO kHz to below
1600 kHz. This pan of
the un it can. as pre vi­
ously mentioned. form a
sel f-containe d. highly
efficient fe rri te rod an-
tenna on a red uced 3"
wide chassis. producin g
the polar diagram shown in Figure 2A.

(2) Sensing Rod Circuit : Plug in the tete­
scopic whip. pUI the switch to OFF and ro­
tate C2 to near minimum capacity. Tunc the
fe rrite loop to a sig nal at 4000 kH z with
CI A+8 : put swi tch SW to ON and. with the
phasing resistor at around midposition. slide
L3 along the short ferri te rod (sec Figure 6)
until resonance is found. then seal U to the

hookup wire. with the ends twi sted lightly
together. as shown in Figure 60.

T he above a ssembly is p ro tected and
mounted. as shown in Figure 7A. in a 16"
length of 7/8" o.d. Pv 'C pipe used in plumb­
ing. mounted and held in place on a robu st
"Tv-shape wood frame and held to the main
chassis with wood screws. Three 1/4" diam­
eter wire exit holes are drilled in the tubing.
one at the center and the others 4" apart as
shown in Figure 7C. The rodIwinding as­
se mbly is inserted into the tubing and the
coil wire ends pulled through the 1/4M holes.
The rod ends are supported by coils of 2"­
wide thin coi led card. inserted into the ends
of the tube around the rod e nds. The •.,...
support. shown in Figure 78. is made o f dry
timber. varnished. with two plastic tubing
wall clips screwed on either end (shown in
Figure 78).

The plug-in sensing antenna rod is a stan­
dard 20" te lescopic whip. The end is so l­
dered to a 1/4" plastic-s leeved jack plug ccn­
rer connection. A correspond ing jack socket
is fined to the main chass is (see Figures 4A
and Figure 5). The distance from this socket
to the center of the ferrite rod assembly was
calculated by experime nt and is 6, 1/4" (see
Figures 48 and 4A).

The whole underc hassis asse mbly a nd
wiring is shown in Figure 5.
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board can be fitted underchassis.
With sharp nulling and a figure-eight po­

lar diagram, it is possi ble that a station on
the 180 degree reciprocal bearing cou ld in­
te rfere with the wanted sta tion. If thi s oc­
CUTS, the sensing switch can be switched on
to change the polar diagram to the cardioid
pattern (Figure 28 ), with a large sing le for­
ward lobe, and the null now at the back .
Wit h e 2l 3 tuned to resonance and the tele­
scopic whip I T long, the phasing resi sto r
shoul d bc adjusted so that s ig nals from
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the sensing rOO and ferri te are equal in am­
pli tude. In prac tice, the cardioid null is not
as pronounced as that shown in Figu re 2A,
but the forward lobe is larger. So, in prac­
tice, with a flick of the switch it is po ss ible
to c hange f ro m one polar d iag ram to the
other.

Introductio n o f the sensing rod also en­
ables the user to find the di rectiona l beari ng
of a s tat io n, assuming a simple turntable is
placed u nder the uni t. 11 will a lso indica te
the bearing of persistent QRN. Ii3

Parts List
De.cription
FernIe I'lXl$. 7-1/2" tong II 1/2" diame1er, type A6H I50-750 (Available from
Amidon ASSOOa'll$ Inc., 2216 East GIadwicX Slreet. OOi lliolique Hills CA 90220 USA
2-gang 500 + 500 pF variable capacilor wiItl knob
2-gang 4 10. 182 pF variable cecececr or singfe-gang 400 pF
(suchas 500 pF w~h series capacitor) insulaled coupler shaft and knob
10k ohm carbon tradt variable resISTor wilh knob
1·1I2"-long . 318"~er terr~a rod (cut IlOfne Be receiYer·type rod)
1· 112" • 11.."o.d. paxolin or plaslic lubing
AlOOlinum chassis with bottom plala. 8" • 6" • 2·112"
2O"-Iong lelascoplc antenna wtlip
1/" " (6 1TVTl) mono Jad< plug w~h plastic (nol metal) sleeve

1''''mono jack sod<et
Mn Qt«>FF IoggIe 5Witdl
Olassis rnotroling coaxial socket plus 36" maxm..n RGSS teedline wilh
su~able plugs
16" length 01718' o.d. UPVC plumbing piping w~h two standoff wan clips
1·314" x 3/4", one piece 6" long and one piece 718'Iong
1-3/..' .3/4" .318' hardwood
22 gauge enamel copper 'oIII'ire lor l3
PVC 100.1rrm connection wire O.9mm overall o.d.1or L1
l ' ·wio;le masking Cape: cyanual;r)'late dle$ive ($uperglue or similar):
nul S, cons . washers and roundhead brass wood screws

Receiver/Spectrum Logger
I to 1300MHz with A M /F M /WF M /S SB
Features 2000 memory channels, 16 search
banks. Backlighted LCD display, Attenuator,
Delay, Hold, Rank lockout, Cel1ular locked out,
RS232 Control, I Year Warranty, & Earphone
j ack. Size: 2 1/4H II 6 1/2D x 5 5/8W. Wt
teoz. Ground frt: $6.95. 2 Day A i r Freight:
59.95 . Call o r Fax Toll Free , 24 hours /day

--ACE.------
COMMUNICATIONS

W"=" ~~~ 44~ 1117~ ~~
10707 E. l 06th Street FIshers. IN 46038

CI RCLE 164 ON READER SERVICE CARD

'95
APRIL 7,8 & 9,1995

Fri t pm- 6pm
Sat 9am-5pm
Sun 9am - l pm

North Atlanta Trade Center
Atlanta, Georgia

Sponsored by
Ham Radio Foundation, Inc.
Phone (404)518-7376
Fax (404)642-9035

HAM RADIO

• Easily Handles Full Legal
Power

+ 20ft Turning Radius , 83 lbs
• Interlaced Design Beam
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FB-DX506
10-30 Meter Beam
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+ Heavy Duty Construction
• All S tainless Ste el Ha rdwa re
+ Double Boom
• 2 Feed Points, 2 Baluns

WE ALL WANT THE BEST NOW
TOP QUALITY IS EASY TO OWN

((~))

Manual and re mote contro ll ed coa x s wi tc he s lor indoor and
outdoor mo unti ng . Lightn ing protec tion d evice s . Extens ive
selection of VIUHF phas ing lines and harnesses. All mil-spcd.

SCHURR KEYS
Whether you're a collector or operator (or both) you will want one
01these beauties. Each key is machined and hand made so that
everyone feels specialty made . Straight key, paddles, ia mbics
they're greal

A vailable at all Ham Radio Outlet Stores, Universal Radio and
Oklahoma Comm Center

Dealer Inquires imtffed.

ELECTRONIC SWITCH CO., INC.
4343 Shallowford Roadl Suite E-6, Marietta GA 30062

(404)518-4634 FAX (404)642-9035

OXPO
Sponsored by:
South Eastern OX Club
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