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YOU Can Build This VLF to HF
Loop Receiving Antenna

Part 3 of3.

Linearizing a nonlinear world: We would like [he loop '5 tuned frequency 10 linearly
track the coarse tuning control. If the loop runes from 2.00 to 7.00 MHz, we would like
the same number of degrees of revolution of th e tuning knob La cover 2.00-3.00 MHz
as it takes La cover 6.00- 7.00 MHz.

Parts availa bility

A fe w of the parts may prove difficult
to find:

• Vaructor d iodes 0 1-D4. I used
Motorola ~IVA~1- 109 diodes. now un·
fortunate ly obsolete. The :"ITE-61 8 is a
subst itute and is carried by major parts
houses such as Mouser Elec tronics,
I000 North Main Stree t Mansfield.
TX 76063 : 1 -800-3~6-687 3 : (hllp:/1
www.mouscr.corn ]: part number 526
NTE6 18.

• BN 43-202 binocular core and FR
7 1/2-6 1 ferrite rod . I found these at
Ocean Suue Elec tronics. (1 Industria l
Dri ve , P,O. Box 1458. Westerly RI
02891: ~01 -596-3080: (fax) ~0 1-596

3590: [hup.r/www.oselectronics.com].
• Surp lus loopstick. Ocean State

Electronics lists an inex pensive 3-1/2
inch, II2-inch-diamcler loopsnck. part
nu mber LA-540. I purchased several
of these some months ago and mea
surcd the inductance as 11 40 IlH with
the suppl ied coil o f approx imately 105

gcofcx ,('om!Artie Ie_Folders/potsecrctsl
potscrct.htm].

A single 3,3k ohm resistor to ground
from R II 's wiper reduced the tuning
erro r signifi cantly,

f " fu =~ 159.16

UC' IJ:IY+8.5 +447,6e v-k"o )

where :
Cis capacitance in pF

"0 = 1.24
k == 2.698
v is the applied voltage. in volts

If we assu me that L is in J.lH , C is in
pF, and f is in MH z, and then substi tute
Equatio n [51 into [4 ], we ge t (6], the
luning frequency fin MHz a" a function
of tuning: voltage v,

1
f = r.r; I~I

2Jtv LC

where :
f is the frequency in Hertz
L is the inductance in henrys
C is the capac itance in farads

At firs t g lance. eq uation [6) doesn't
look parti cu larly linear. Howe ver. it
turns out that it isn' t too far away fro m
a st raight- li ne relation sh ip, as can he
seen in the error plot.

To sec if the lineari ty could he im
proved, I modeled the behav ior o f the
c ircuit using an Excel- spreadsheet
and experime nted with various values
o f resistance betwee n the wiper o n
R 11 to +12 V or to ground. based upon
the 3-tu rn air loop of 9 .3 J..IH induc
tance . An e xcellent tutorial o n using
resistors to c us tomize pot respo nses

V- Yo can be fo und at R.G. Keen 's Weh page
C = &.5+447.6(' k [5] 'The Secret Life of Pots," [http: //www.
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In the loop tuner. C consis ts of the
capaci tance of varactor di odes D 1-04,
the turn-to-tum distributed capacitance
of the loop windi ngs, and strays.
(We' ll ca ll both of these last two items
together COlIn )'

Equ ation 5 provides a good fit for
the capacitance versus voltage rela
tionsh ip for the ~IVAM-I 09 d iodes
that I used over the range 0.5 vo lts
thro ugh 10 volts:

I
f we were using a mechanical vari 
able capacitor. we wouId usc o ne
with plates cut for "straight line

freq uency:' A varactor equivalent of
these ingeniously shaped capaci tor
plate s. unfortunate ly, isn 't available .
So. how do we approx imate st raight
li ne frequency tuni ng wi th potc ntiom
ctcr and a varactor d iode'?

The resonant frequency of an I.C
tuned c irc uit is g iven by:
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turns. The approximate tuning range
with the tuner is then 97 kHz to 765 kHz,
using low and high modes. It wo uld be
possible , of course, to remove suffi
cient turns to move up resonance . (The
LA-540 loopstick is not the one re ferred
to in the te xt.)

• Q-Dope . Ocean State Electronics
carries th is product.

• Relay K I is an Omron model G5V
2·H I with a 12-volt coil. T his rel ay
plugs into a l4-pin DIP socket and has
contac ts optimized for swi tching low- r-------~ L_ "",'."',,,"..".."-':"::='=""'=:==::::'':''::==:''':=':':::::::::::':'_
le vel signals . Mouse r ' s part number
is 653-G5V-2-H I-DC 12. M ost major
supply houses carry Omron relays.

• Printed circuit board. A printed c ir
cuit board is availab le for th is project
from Far C ircui ts. I SN640 Field
Court, Dundee IL 6011 8; voice/fax
847-R36-9 148; [hup.z/www.cl.ais.nct/
rarcir/] .
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Fig. 10. Tuning error with and without compensation resistor.
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