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Powerful Crystal Set
A "something for nothing" radio.

by Pete Haas

•

Figure 2. Schematic of the crystal set.
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T his crystal set has several improve­
ments on a classic design. The speaker

volume. though not ear-shattering, is plenty
loud . The cumulative effects of seve ral
" t wea ks" will all ow the set to drive
a speaker . Here ' s a description of each
improvement .

Ferrite Tuning Coils : I used a ferrite bar
instead of larger air-core coils. because the
bar has a much higher Q. The main tank
circuit coil is wound on a flat ferrite bar.
More iron surface area is exposed compared
to a round slug and fewer turns of wire are
needed . In ge neral , the fewer turns of
wire needed in a tank circuit. the higher the
quality will be . Ajunked AM pocket radio is
a good source for a ferri te bar. The exact
dimensions ofthe bar aren't critical. Just find
one that' s close to the one described here .
The coil has multiple taps so you will have
some leeway .

Antenna Matcher : The use of an antenna
matcher is essential. since the characteristics
of long wire antennas vary according to many
factors . The big factor is antenna length . but
height above the ground , gauge of wi re, re­
s istance in the actua l antenna con nections,
moisture content of the a ir, and solid ground
connect ion, all also figure into the picture .
(Yes , a c rystal set will work without an earth
ground. but try it with and without. There's
an increase in volume with the use of a good
earth grou nd .) The mat cher here is simply a
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Figure I . Hand-winding of the ferrite tuning
coil.
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loopstick and a variable capacito r in the 250­
365pF range . It markedly increases the crys­
tal set's efficiency and allows just about any
length of wire to be used as an antenna . If you
have an outdoor CB or scanner antenna with a
long coax run of50 feet or more. you can use
the coax as a long wire ante nna by attaching it
with a clip lead to the crystal set. Just be sure
to temporarily d isconnect the shield from its
earth ground.

" ... several 'tweaks'
will allow the set to drive

a speaker. "

Voltage Doubler Detector : The voltage
doubler produced sl ightly louder vol ume
over a full -wave bridge rectifier. Technical­
ly . it's still a half-wave rectifier, but the cir­
cuit configuration uses both halves of the RF
wave to charge two capacitors which fire ofT
in se ries to produce twice the voltage-just
like batte r ies do when placed in series. The

voltage doubler increases volume before go­
ing th roug h an audio step-down transformer.

Walkman T}Jn Loudspeakers : These are
passive but highly efficient loudspeakers that
plug into the cassette player' s headphone
jack . The speakers have small powerful sa­
manum cobalt magnets. and cones made of
thi n, very lightweight plastic such as Mylar .
They don 't ra te well as hi-fi producers but
they are capable of fairly loud volume with
only a few milliwatts of drive.

Dual Tuning Circuit : Since two tank cir­
cuits are used, the received radio signal will
have twice the current as compared to a con­
ventional crystal set .

Selectivity Switch : This crystal set has a
choice of wide or narrow se lectivity . Adding
a tap to L I effectively reduces the number of
turns, increas ing the Q, and in turn the set 's
selectivity. Ifyou wantto tu ne in a weak radio
s ignal that 's right next to a powerful s ignal,
the narrow position will help a lot. For maxi­
mum sensitivity and general bandscanning,
use the wide position.

Construct ion

Dual 365 pF variables are hard to find, so I
used two separate ones . T here's a slight



switch to me loudspeaker, some retuning will
be necessary since the speaker/transformer
combination presents more of a load and re­
duces the tuned circuit's Q. Using the least
amount of inductance off l3 (the fewest turns
of wire) will ge nerate the loudest received
audio .

There are a lot of tunable adj ustments on
this radio, so preserve every bit of RF energy
by properly matching each component to the
next . Spend some time using all the various
combinations of coil taps and capacitor set­
tings. Optimum settings will change from one

advantage to this. When you have a radio
station tuned in for me loudest s ignal you may
find mat the mesh of the two capacitors isn 't
quite the same. That 's because LJ, which is
wound by hand, does not have exactly me
same inductance value on either s ide of me
ce nter tap. (LJ is wou nd on a flat ferrite bar
salvaged from an old AM radio using 5/44
Litz wire . If you carefully unwind the origi­
nal winding on a ferri te bar coil, you can
reuse it to co nstruct l2 and l 3.)

The diod es can be any general purpose
small signal ge rmanium types. Use an ohm­
meter to pick out o nes with the lowest for­
ward resistance . This will insure the loudest
possible audio at the speakers.

The very high impedance transformers can
be found at hamfests and in surpl us pans
catalogs like Meshna' s. You can also use two
o r three transfo rmers obtai ned from o ld
tube-type radios or televisions . Connect me
high impedance primaries a nd the low
impedance secondaries in series. Though it
requires more room in me project cabinet,
this provides an excellent speake r driving
system.

"Powering Up"

Once construction is complete, attach an
antenna of at least fifty fee t and hook up a
good earth ground . A cold water pipe is an
excellent choice. You may want to use crystal
headphones to do me init ial tuning , The ear­
phone volume will be astounding. When you

C1,C2,C3
L1

L2
L3

C4.C5
0 1,02
51,52
83,54
T1 , T2

Parts List

365 pF variables.
tcccsuck antenna coil (Miller 6300) or 11'2w 015144 Litz wire on a 5/16" 00
slug tuned torm (scramble wound). Coil is ~ w long. Litz wire is available
lrom Midco, 660 North Dixie Hwy, Hollywood Fl33020.
12 turns 5144 Utz wire over center of l3, tapped at 8th tum.
80 turns 5144 litz wire on 1/." ll: V.· x 3w ferrite bar (length nol critical)
salvaged from anAM transistor radio. Tapped at 10, 20, 30, 40, SO, 50, & 70
turns. See Figures.
0.001 mF.
Germanium diodes.
SPOT switch.
2-pole, 4-position rolary switches.
Very high impedance transformer with .. 80seconclary. Try a 480013.20 Of

similiar, cal. #JT-19 e75C) from John MeshnaJr. , Inc., PO Boll: 62, E.lynn
MA 01904 ($20 minimum per order).

end of the AM band to the other. Try the
narrow selectivity and notice how radio sig­
nals tend to snap in and out as compared to a
conventional crystal set where a strong sta ­
tion takes up half of the dial. Because of [his
set's exceptional sens itivity and wide tuning
ra nge, you may also hear some olde r cordless
phone signals around 1700 kHz. The aud io
will have the characteristic buzz from the FM
carrier . but mere is also an A M component in
the signal and you °11 be ab le to make out
what 's be ing said on both sides of the conver­
sation. Enjoy!EII
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