There's many a way

to tune a erystal recetver,
This golden oldie does it
with a tapped coil

and variable capacitor.

racing the origin of crystal radis-

wiove detoctors (thats what they

called ‘em in Grandpa’s day)
conge o lithe ticky: One recson is that it
taok some firme for experimenters to
Gppreciate the nature of crystal detec.
fion and crystal rectification.

The first relevant discovery was mades
In 1874 by the German physicist, el
Ferdinand Braun, Braun noficed that
certain metal sulfides conducted elec.

ety In an unsymmietric fashion. The

Current, In-other words, would pass very
easlly in one direction, but with graat
difficuity, or resistonce, in the other di-

rection, The effact, of aourse, |§ rea-
tificaton, but Braun did net iealize thot
uritil 1883, Finally, in 1901, Broun hicr-
nessad his crystal rectifier to the pur-
pase of radio-wove detection.

Crystal Detectors. In the United
States, it was H H Dunwoody who dis-
covered the crystal radio-wave detec-
tor in the year 1905, The crystal was a
piece of carbarundum, otherwise
known 64 slicon corbide. Sllcan car-
bide s olso the first solld substance
known fo be electroluminescent, Just
imagine; strange luminations fram o
crystal sef! The phanomenon came to
Be called Detektorleuchten. IHerally
aatector lighis.

Crystal detection and rectification
gota ot of attention. twes very gquickiy
noficed thot several natuml substanceas
could detaect radio waves whah incon-
fact with a tiny metal point or small
piece of fine wire. Among the sub-
sfances tied were: galena (lead sul-
fide). iron pyrites (iron sulfide), moly-

OCTOBER 1989

danite [molybdenum sulfide), neite
[#finc exice), cerusite (lead earbonate),
and siicon, The wire confact was most
often made of gold, siver copper, or
tronze. There were mary types of crys-
tal-detectons, but each of them pro-
viched @ rmeans of halding the mineral
specimen and o woy of confrolling the
position and prassure of ihe wire con-
toct, offen called the cats whisksr
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Fig. 1, What makes this crystal radio
special i the tapped BF coil. Apart from
that, the cirewit i similar to many other
simple cristel receivers, Exarsly where
and fiow the various paris and compongnts
ave mounted is up 1o you, but folfow the
Pavent shown in the photos if thix iv your

[fieat radio prajeci.
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Iy some detectars, fhe ootfs whisker
wos repioced with o second mineral
different frorm the first, The twe-crystel
systern was marketed under frode
names ke Periken Detectorn, the Pyron,
and the Broric Ceall. The two-crysial de-
tectorn never vary Comman, was acius
ally more reliable than the can-
ventional single crystal and cats
whisker arrangement.

Alternatives. The crystal defector wos
a very simple and, perbaps for thal reoa-
s0n, O wary popularn riadic-wove detec-
fion device, But It was certainly not the
only ong, nor was it awoys the best or
Thes o st sensitive. Prior 1o the final suc-
cess of the vacuum tube In the 19205,
there were o wide varety of other de-
tectors Dosed on avery concaivoble
phyeical principle, There weare alec.
frolvtic detectors, electrostatic detec-
tars, magnetic detectors, thermal
detecton, primifive spank-gop detac:
tors, and of course the famous coherer,
which was often lithe more than a glass
hube supolied with two electrodes and
some lron filings.

Thats 15 alse of least one recordad
Imstance af o mdio-wave detactor
made from, bellewa it or not, a disem-
bcxchlec humman Ercin,

Brain Waves. In September of 1901, A,
Fradilck Collins pertormed o series of
axperimants designed 1o “verlfy If possi-
Ble, the sasual chsarvation long since
mcade that approaching alectiical
staorms manifested their presence In
parsons afficted with cartain forms of
nenvousness and other pathologlcal
condttions, though the storm influenc-
ing them might be many miles
beyvond.” Calling reassnad thatl, SorMe.
how the brain picks up the slactical
cliskurbances in the olr just aos 4 radio-
wiove datactor mvaals the presence of
gparks frormy Q spark coll,

Collins began by setting up a simple
spark fransmitter and an egually simple
receiver connected to a couple of
needles for insertion Into his experi-
mental brains. He starfed with an un-
Identified mammolion brain from the
ool butcher, According fo Collins, it
wiorked, Heewos encauraged, and wend
on 1o epeat the arpeariment with 1he
living brain of an anesthetized cat, Ac-
cording to Colling, thab worked tog,

*If anybody knows or 15 able to discover moeng
about A F Collims and kis brain radio, would
wery mideh Hke 1o hear from you. You ¢an write
to ma in care of Popular Electronics—
Slaniay A GEarnik

Begin coil L1 by pushing a fength of 20- or

22-rauge magner wire down and

then wp through two small holes punched near the end of the cardboard coil form
Followw thert with 4 terns of wire around the nibe.

Finaily. and Inevitably, Coliins decid-
ad to try @ human brain, "it is a mast
difficult object to obtaln,” he says. But
he did find one, nice and fresh, a "'mag-
nificent specimen” He ploced the
brain on a slab of glas, inserted the
needles, and completed the wiring
wsing his battery-operated telephonse
racaiver Coling clalms that the Braln
racia anabled nim to listen to a boltof
lightening striking o house a quarter
mile cway

Withowt a doubt, Colling circult ranks
as one of the most ghastty and bizame
eleckicol devices ever constructed *

(incidentally, Colling was not unigue
ify his interast in both Rurman physiology
and elachionlecs. Indead, many 'ra-
seaichan” of his Aoy expiorsd e wions
thot alecticity could be used 1o eose
tuman suffering. Many ware weall
meaning and sincerns; ofhers had less
aitruistic motives. For mome on that fop-
I, see the arficle entitied "Electronlc
Clucckeny” elsewhera in this issua)

The Project. You do, in fact, require a
hurman brain o build a radio, but the

Wind every Sth turn of wire arcund a wooden dowel rod about Y or % 4:'_, ain ineh

one you alfeddy have will do just finel
You also need o garmanium diode, a
500-plcofarad variable capacitorn a
high-impedance earphone or head-
set, some magnet wire, and a few ofther
odds and ends. The fapped-Cofl Crys-
hal Readio desentbed in this article fed-
ures o topped. radiofrequancy coll
and a fairy se nsitive uning system. Your
redio will cartainly operate without gn
Internal powear supphy of any kind (see
Photo 1),

Winding the Coll. What makes this
radio special s the lapped coil (L1). Itis
also the most ditficult part 1o make.
Heweaver, bullding ona i not neary as
difficult ag it iocks, There s an easy way
to wind the coll. Whats neceassarny 5 a
rnedium-size noll, some adhesive tape,
and a wooeden dowel red batween &
and % Inch In diameter six or more
inches long,

Step 1. Obtain a spool of 20- or 22-
gauge, copper magne! wire ond o
condboard or thin plostic tube about 2
Inches In diometer and about 6-Inches
long. Punch or drill @ small hole about ¥a

i digmeier. Do that for the first 35 tuens of wire, Pinch the wire [n Losards the
bottorn of the dowel rod with your fingers a5 you go afong.



inch friom one end of the tube: Punch
ancther small hole right next to the first
ofe and about Velnch closer To the
micdle of he fube. Make e holes just
karge encugh o accomrmodate the
magnet wire.

Unwall 8 or 10 inches of magneat wire
and push the anfire langth down
through the second hole towards the
Inside of the tube. Now: push the wire up
fhraugh the first hole fowards the oul-
sideof the fuba. Pull the wira geanthy tndil
only a YMelnch length of wire lies be-
tween the two hotes onthe inside of the
tube, The purpose hare s 1o secure the
wire at the end of the tube, That pre-
vants the coll from unraveling. Wing ex-
aciy 4 furns of wirg ground the hube:,

Sfer £ Piace the dowel rod diecty
over the holes and the 4 fumns of wire
[zaa Photo 2). Laop tha wita around the
dowal as shown in Fhoto 2. Gently
pinch the loop In toward the bottom of
the ned with your fingers, Thal looep of
wira i destined o becomea a col tap.
RPepaat the aperation & more fimaes,
concentraling the windings togeather
and counting the tums as you go.

Step 3. When you're finlshed you
should have a total of 7 loops of wire
over the doweal rod, Bvery loop over the
rod will be saparated by 4 furns of wire
under the red, In other words, evary Sth
furm for the firgt 35 turms will have a coll
tap (see Photo 3). After placing the 7th
and final Ioop over the rod,. cemplete
the BF coil by winding onother 45 fums
of wire around the tube. Thot makes a
grand tofal of 80 turms &f wire,

MNow: bafora doing anything else, se-
cure the wire next fo both sides of the
dowsl rod with 2 long strips of adheshve
tape, You will wart 16 have the tape
handy bafore you finish winding the
coll. Taping the wire down s vary impar-
tant,

Complete Step 3 enactly ke you be-
gan Step 1, bt ot the opposite end of
the tube. That maans making 2 mare
holes, the first Va-inch away from the
gnd of the tube, the second ¥a-inch
acway from the first, Run the wire down
through the second hale and up
through the first, Measure off an 8- or 10-
inch lead and cut the wirg at that point,
There, you are now a frue master coll
swindder]

Slepd You're ready totwist your tops.
Ganty remove the dowel rod from un-
der the wire loaps, The loops should
remain in their place; that is the pur-
pose of the fape. Cbtain o nail 2 or 3
inches long and obout ¥sinch in dicm-
ster Floss the nall In the first loopand

ﬁfrw W r.'szr.u g the

L

15th !um e wire urrm.uu' ihe n!'.rm*ﬂ' T, fnrni: ihe canil with

andcther 45 furns of wire, That makes o grand jotal of 80 prns, Tepe the wire i place
with fwea fonp pleces of adfesive fape. Fach of the 7 foops of wive aroimd 1he daee! rod
i destived e hecorme o fwistedd coil ap.

[Eh " J S ]
Mawe reroie r.‘lw :.‘ﬂm'.f Fid n'u-n’ one JJ!. rrmJ ru r'n! Fﬁw Frm,r:". r[.l' u irpy uumzr.l' onee o

fevice Wil a il aboor Vs ef an fnel in dicaeter, D pat gl fon meeele sieain on the
magren wive, A linle manual dectering at this point really helps,

&

The twiried faps om (op of vour radiosfreguency cofl will look something lke this
when vou're all done assembiing vour coll,

fwist thie wira around oncea of twice, of
just encugh tohold 1t (sese Phobo ﬂ_]. Cre
riot puttoo muwsh stain an fhe magnet
wire. Rermove the nail and repecat the
procedure with the other &4 locps.
When you're done, remove the ad-
hashve tape. If you have twisted the fops

propery the mognetwire will net move
and the coll will not unravel.

Shep 5, Your BF coll s complete, but
you sfill need to wire It up. First get rid of
the insulation on each of the fwisted
taps One woy of doing thaot is with the
sharp edge of an ¥-octo blade.
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6 D wor sedder the pevieandien dicde (1) permaneniiy in piaee. Terminal conneciors
ke it pissible jie experiment with wiries other divde s and even orher degection

devices shauld vou ever wish ro do so.

PARTS LIST FOR THE TAPPED
GOIL CRYSTAL RADIO

Cl-500-pF, variable-tuning capucitor

[H—I N3 A germmninm diode, or
eguivilen

Ll—=Hand- wound coil (see wsi)

Li—High-mmpedance beadphones, 20000
obis or moe

20 or 22 gauge magnet wire, ordboard
or thin plastic tube {about six inches
I aned twe inches in diameter),
alligmor ¢lips €20, binding poses or
Fahnestock clips (6), wooden
buseboard (nbout 67 wide » 87 [ong
X A" thiek), wire for antenna and
eround connestions Gabout St teet),
sialdering ]ug_h,_ rubibe fzet, assorted
Bandware screws and washers, hook:
up wire, solder, cte.
The Tapped Coil Crystal Radio 1s

- available as 3 kit from Yeary
Commmunications, 12922 Harbor

Houlevard, Suite 800, Garden Grine,
CA 92640, The catalog number i
DCTR-1-K and the price is S10.00
Add 12468 for _shipp'lll_g{n!i'nimum
S2.00) and $1.75 tor insuganze.
California residents add 9% sales tax.

- Alse available from Yeary pre Al
Adouat Crysial Sets by Charles Croen
(57.95) and Radias Thar Werk For
Feee by K. E, F..ﬁwa.rdﬂ 1HT.595),

Finally cut 7 lengths of hook-up wire
eoch about T- or Snches lomg. Sthip ¥
ar % Inch.af insulation off one-end of
each plece of wirs; and then, one oy
one, soiaer the wires o the coil faps
[see Photo 5). You now howe finished
prepating the rmaost dificult port of the
Tapped Coll Crystol-Diode Radic.

lugs and @ moching screws, one for
ecch ool wire, Inserted from the bot-
fom-of the baseboard,

You also need o spat for the voriabie
copachorand ploces toabach the an-
tenna, the ground, the eomphone, and
the gernanium diode. His o dood ided
not to selder the diode permanarity fo
e rest of the Circult (se e Phota &). That
makes [ pessible 10 experment with
voriows other diodes and-even other
getaction devices should you evearwish
to do so, | chose to use femporary con-
nectors for the antenng, ground, and
edrphone o well,

Wiring. The rmdio circull 15 nol commiali-
coted and s simllar to otter simple Crys-
tal receivers [3ee Fig. 1). | recommend
putting as mary of the conneciions as
possible on the underside of the base-
booed, That contributes much 1o tha
finshed appearance of the project,

diach cotl-tap Poanal wire dy otfachedd e a sl soldesing die ane o sevew inserted
fieamt the betici af ihe baseboard. Alligator (fips provide @ means of connection 5o
the cotl=tap rerminaly, and the screws provide a comvenient, gripable surtice,

Layout. Tha rest of the construction is
actualy very eosy, but it does call for
sama attentien to functional desian,
You need to think obout how the radio
will look whenyou're done with It Badct-
htwheme and how the varioius pars and
companants e to-be mounted s up
o vou,

The purpose of the taps on the radio-
frequency cail is to provide acicess foa
numibsr of different inductar valuss,
That means ecch fap lead, as well a5
the beginning and end of thecoil Heelf,
rust termingts: in some sort of con-
maekor ¥ou can use FaRnasiock elips or
o terminal strip, | used some soldernng

Crill all biodes first, and thot Includes 4
holes for the wbber fmet necassany 1o
prevent the hardware at the bottomn of
thie baard from seratching up the fur-
nifure. Mow maunt the variable capoci-
lor eoil-bap teimninals, and binding
posts. The radic- frequenay coll, wiich s
Tairly delcate, should Da mounted and
wired last after all otherconnectionson
ihe bottom of the baseboard have
been completad,

Attach bwo wires to the rotor [moving
phates) of the warloble copacitor, T4
Connact one of those wires to one of
the earphone ferminols and the other

{Continued on page 105/



TAPPED COIL RADIO

1o the first coil-tap ferminal. Fyou hove
desiagned o radic similar fo the one in
the photogroph, that will be the termi-
nal on the far leff. Attach another wirs
> the stator [stationary plotes) of C1
and connact it o the last (the ninth)
coil-tap terningl; that should be the ter-
mincl on the far right.

Mow run a wire fram the othar aar-
phone terminal 1o the cathode of the
garmanium diode, 1. Run another
short plece of wire from the first coll-top
lerminal to the ground terminal,

Locate vour RF coll and attach It to
the baseboord with 2 screws pushed
through 2 small hales made on the un-
gersde of the cordboard tube. Be very
caraful not fo darmage the windings on
the coll when you make those holes,
The twisted taps should be situated on
the top side of the tube.

Now one by one, solder each coll-
fap kead wire to the appropriate coil-
iap terminal on the baseboard, Make
certain that the sequence of coll-rop
ferminal connections corresponds fo
he sequence of twisted taps on top of
the coil. The length of the leod wires
should be timmed as you go along,

Complete the rodio by attaching
ane and of a d-inch piece of hook-up
wire 1o the antenng terminal and the
ofher end to a small alligator clip, Now
attach one end of another 4-inch
piece of hook-up wire to the onodea of
D1 and another small alligator clip to
the other end, The clips provide a se-
cure means of connection to the coll-
o terminals, and the screws provide o
nice place to put the clips (see Photo 7).

Operation. There s no space left hera
for a detoiled discussion of antenna
systems and ground sources. And any-
wly, you're probably arious to fry out
your new crystal radio. 50, go to i
Alach o wirg to the ground terminal
of the radio and connect it o g woter
Ripe or a metal water foucet—the one
ovar the kitchen sink, for example. Ob-
tain a long plece of wire and attach it

to the antenna terminal. Hang the an-

terina wire over a nearby door, If vou
livia In or near a big city such an indoor
antenna will work quite wall, although o
simple outdoor antenno will work even
better

Mow hook up the earphone, and
place the alligatcr clip connected to
D an coil-tap terminal number 9. Plaoce
the other clip (the one connected to

the antenna wirg) on coil-tap ferminal
number 1 or 2. Adjust C1 a bit and you
shiould hear a good, clear signal. Move
the anfenng clip ovar to the other eail-
tap terminals. Then try rmoving the other
clip. Every time you move the alligator
clips, you are changing the inductance
of the coil, Now go back and adjust C1.
The number of inductor-capacitor
combinations 18 very large, and the
clarfry and variety of the signals vou
MECEIVE MOy SUrprise yoL,

Discovering More. For more informa-
fion on projects and experiments with
crystal radios, see Al About Crystal Sets,
by Charles Green [Allabout Books, Fre-
mont, CAl and Rodics That Work For
Free, by K. E. Edwards (Hope and Allen,
Grants Pass, OR). both avallable from
Yeary Communications (see Parts List),
For more on the history of crystal sets
ond other early radio receivers, sea The
Ciats Whisker, by Jonathan Hill (Cresko
Books, Landon) and Early Rodio Wenve
Detectors, by M L Phillips (Peter Per-
egrinug, London). For mora on the Col-
in: experment, see "The Effect Of
Electric Waves Cn The Human Brain,* by
A EColling, published in Fectical World
And Engineer. Volume 39, Number 8,
February 22, 1902, pp. 335-338, ]
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