GRANDPA'S
WHISKER

Build a carborundum detector from
the days of the not-so-ancient mariners

by Charles Green

NOTHE pEGINNING. oF this century,
when radiv wos still ealled “wire-

less," ‘the erystal set wis used by

most of the cerly, radio pionesrs; The
sinple “curwhisker” wuching 1 piece
o galenn or siticon erystal, and. n oot
wouied o an oatmenl box, formed a
primitlve et effective radic receiver
that  staved pepiitar far many  wenrs
Evin the loter development of the vac-
Wi tube could oot entirely bary the
arvstald wet; it sl remained popular as
3 frst st for many redio experimeniers
who later went on to more complicated
dlectronic developmenti. Even todny,
the simple ceysiul wer e stil being okl
Wing  modern germanum cor  silicon
divdes in place of the moveable -
Whsker und erystal.

Buck In the old days, e populnr
glenn andd silicon crystals had o rival
dor the more specinhized  ship-to-shore
communication work. 1t was the dur-

barundum erystnl delector. The enrbors

undum erystal detector did nol require
i light touiel with the calwhisker, bul
Instemd required & heavy contiet pres-
HiFe, This heavy  catwhisker pressure
wiks more suitable for the carly mdib
stutions on ships. The lesser sensinvity
ol the eirbaruncm detecior was tom-
pensated by the crystal's ability to ke
stronger radio sigoal energy (such o
lenkage from nearhy. spark tronsmit-
las ) withoul buming ool hen the
galena and silicon erystals could, Whit
i5 realfi dilferent aboit the carborun.
dum detector, s the reqiiement for a
Bias battery, This blas battery iy nor-
mally tot uked with gidens ‘anid silléon
arystuls,

Yo can experiment with the carbor-
undum detector by building our Gramd-
pcs Whigker, whizh s paiterned after
the vorly crvstal sets: The' rocelvidr (e
o tapped ol and two variable capa-
éftors (one cnpnniln-r tunes  the aten.
na) o wlow . coverape of the entire
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The tuning coil it wound on 4 rardhoard malling tube sectan for 100 tums of %24 snam-
td wire, tapped every ten tums, The taps should be stripped bare with sandppaer before
soidering to the clips which are mommted on a wetion of pertboand. See fhe text.

broadeast bund and for muxmum sig-
nal coupling to the deteclor. A separais
hssembly 16 provided for the carkorun-
ditm dletector and a contial = meoonted
for convenient adjusiment of Blag bat-
tery voltage for muximum delector sen-
uitivity, The receiver is built *bread-
board stvle™ on g 8li-inch by Thi-inch
by Yi-ingh wooud buse which I8 similir
o the style of construction used by
surly radio experimenters,

The Receiver Circult, Signals from
e itenng afe fee dhiough 11 and
collpled through CIA-CIB 1o the paral-
el tundd circuit of L1<C2, CIA-CIB s
nonoseries tuned eireult with L1, and
serves Lo tupe the aniennn lor maxi-
mun RE cirrent Aow, The resultant
wned signils are defected by DI and
the audiv is fed through the ki b piish
C3 1 1506 gnd extornal head phones.
A1 udjusts the D! bias voltage fron Bl
und CA s the RF bypas for the e,
phores,

Carborundum. Mot o natural minecal
like gulenn or silleon, carborundum s
the name given to a compourd of sili-
con curbide by ity Amerigan inventor
Edward Goodrich Achedon (a lormer
wskistant of Thooas Edison ), Achesion
wis experimenting  with a  primitive
dleetrie furnnde in 1 29], swhen he fused
iomistore of olay add powdered car-
Lo He fuund that the resultant cryss
tals would cut glsss similarly to a dia-
mong [sibicon  carbide & next @
diamond in hardnesg), dand be erlled
his ciscovery Carbonmdum;, thinking
it Wiy o substance sompased of earbon
and carundum (0 crstalized form of
alugnin).  Scleniifle  analyss  later
shivwed it 10 be sillcon earbide, but the
designation Carborundum was kept as
a trade name Industrinl ussge of car-
Borundum i primarily grinding com-
pounds and grinding wheels,

Its use a5 o detector was discovered
by esperinienters around the beginiing
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of this century who tried varicus min-
crils and substnnges in their search
for better types of radio wave detees
tors; much as Edison tested many ma-
teriald In his search for the proper ma-
terinl for his incsndewcent lamp fila-
ment,

A erystal diode has a high current
flow with wvoltape applied so thac it
conducts i (he forwand direction {eat-
whisker to eryatal), and a very i, aur-
et Nlaw In the reverse direction. The
nmount of currept flow in the forward
divection depends upon the characer-
inticx of (he crystal rnteérial and the
applied forwnrd voltage. As shown in
the Crystnl Forward Condubtion Curves
graph, Germanlum mintmum voltage is
approximately 0.3 W, Bilican s 0.6 Y,

and Carborundum s 3 V. (The algh
Curborndum voltege s the resson why
n biws batlery is necessary (o move the
threshold down so that the wesk RF
slgnnl voltages can be detectec.)

Tuning Coll (L1) Construction. Look
ab e drawlng of the Ll comtructiah
detalli. The tuning cod s wound on a
cardboard muiling Wwbe seetion 2-neh-
ef 0 dlameter and 2% Anehes lang.
Start winding approximately Ma-lnch
From the lTorm edge with #24 ennmelad
copper wire, Panch i small hols to feed
the wire Into the sardboard belfore you
start  winding, then wrop the wire
around the edge of 1he torm o hold
In plece while winding: or, o séction of
plastic tope can e used o keep the
wire from moving,

An shown In the drawing, the tning

eall I wound with 100 torns ard 4
tapped évéry 10 turns, Aneasy way 1o
migko the taps 4 to kit the wire to-
gether fur o half4neh and position the
free ond ool Then, when all of the taps
have been muode, used sandsaper fo
(ke the emamel off the fap-wire ends
At the end of the winding, plnch an.
other hole ir the coll form and alter
cutting & fthiee inch lend, thread the
ree end of the ¢oil wire through the

hele and wrap it one tim around, the
goll form edge Cor tape B in plice )
Mount 9 pusheln olips In o Vi-ingh
hy 2W-ineh perl board section and
mount it on the eoll form with machine
sarews and nuts and two Va-nch long
spucers (uy shivane In the denwings.
Then solder the eall taps 1o the push-in
clubs, Congget the coll start and end
wire lewds too solder lugs mounbed on
the serf-bord serews. Punch (wo holei

Most ol the crystal detectar assemblics you
can furn up will be of the horizontal type
You will need a heaver pressure for the
carhnrundum crysial, so convert the: assem-
blage to a wertical format None of the
_dimrnilml shown are all that ﬂiﬂl:.i.
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on opposite sides of the base of the

coll Torm, mdunt two' brackets, and the
taning eoll s completed.

Datector Assembly  Construction.
Must of the erysonl detector uasemblies
aviilnble nowadoys are of & hosizontal
type, devigned jor fine adjudment of a
galann crystal. The carbammdom  ervk-
ol requires a honvier catwhisker pres-
slive thu the galena eryatn], 2o the de
fector assernbly (as shawn in the draw-
ing) 15 constrocred in a vertienl cone
fguration,

Begla  constriction by cutting a 2-
meh x ddaneh x La-inch wond sed.
Hom, and then gluing or using wood
setewn Lo Taster It o o 24 -inch dlame-
ter x Yisineh high wood base, This
wood Pase i roadily ayailoble Irom urt,
or holiby, sopply stores that stock wood
placties. Or, o sultable base can be cut
ont of n ssction of plywood, The i
mensions o the detector nssembly are
ael eritloal and shodld be modified as
necessary o fit your particular crystal
meunt and catwhisker eontiguration, 1
necessiary, the rivels holding the cats
whisker mount £0 & metal strip can be

drilled or greund out, nnd then rens-
sembled with o sclder log as shown in
the deawiag.

Mount the ervstal holder on the base
of the detector ns showin (D the draws
ing and photos, and then mount the
citwhisker asembly on the verical
whrtlosn with' small woasd werews, &r mn.
chine screws aned nuls Make sure tha
the erystal holder serzwd do nat pro-
tride below the base bottatm. Conpecl
W lent bewween oosolder Jug on the cats
whisker assembly and a terminal clip
mounted an the base. I the crvatul cup
does not hove nn attichizd metal stelp
aod termiingl olip as In our model; i
will be pecessnry 1o mount o solder lug
with thie ¢up und connect & ledd to o
terminal &lip mountéd on the base,

Recelver Consfruction. Most of the
roceiver camponents arg mounted on g
Bbs-ine & Tha-in, x & -dn wodd base.
The Hase dimensions are nol oritienl
amil ony sleg wood base can be used
that will be large enough 1o mount the
components s shown in the phitos
The model wood boke shown wax oh-
tained Trom an art supaly store aned wis

Grandpa's Whitker is a nostilgic look back at the days when a ship's radin felire (o
shore was depeadent on no more than a coil, a batlery, a catwhisker, and carbarundum.

ariginally infended for use us-a wood
plagse. Small ‘wood screws were usid
to: hald miost of the components on the
base. escept the variatle capacitors
C1A-CIE and €2 ore mounted with
machine screws in countersunk holes
drilled through the base botiom; L the
particular capacitors in your model do
not have tapped bottom holes, metal
hrackets musg be Dibrionted Lo fir eu,her
fron: or back capacitor mounting holes.
The Bias Adjusiment Contral BT [-ala
maunted on the wood basz with & metal
hracker.

Begin construction by locating the
componint mounting holes on ihe wood
Buse, and then mounting the parts 25
shown ir the phetos. Install solder lugs
om all of the termioals 11 o 16 and
alip on the metal frames (motors) of
the viriable capaciters CLACIE angd
C2, Inunall the detector asserably with
three wood screws to the wood base
and thePinstall L1 positioned us shown
in the photos (with the tapy facing the
detector  assenibly ),

Wire the components as shown in
the sehematiz dingram and pesition the
wiring  for shorl, direet connection.
Install o elip on the lead 1o ClA-CLB
and alve on a lead 1o I7 6l the Detestor
Assembly (the connection to the cal-
whitker], Thise clipys will be conneetedd
ta the coll taps during operation of the
receiver, Tnstnll knohs on the variabie
capacltors and alo/on the Bigs Adjus-
ment Contrel, then mark the terminals
wilth rub-on lelteslng or with seall slips
ol typet, paper dedignations cemented
on 1o the board,

Operation, Al tvpes of crvaal  set
recelvers require a good, ootside ans
tenmy i g opocd gronnd Tor hiest ce.
salts, IF you are looated neur o highs
power radio station, an [nside antenna
fid w waterpipe ground, will probi
work, For distant stations, an ootside
antennn, S0 1o 100 feel Tong will be
necessnry, Cheek the mnil order kouses
o supplive and ablénng kits

The taps on L1 are provided to com=
pentate for antennn iuad|n5 as well as
for the loading effect of the carborun-
dum detector. The position of the clip
leads or the coll taps must be detece
mined by experimenl as they will vary
geecrding o the length {loading) of
your antenma and the frequency of the
vl station Leing teesived, Dndsnucdy
us thie carborondum detgctor dlso res
quirss adjustment (both in determining
iosensitive orysal point and bn the
proper bias voltage adjusiment), & sav-
ing in iritml L1 tap ct-up time ein be
dchieved with the use of a fixed orystal
diode (INJI#A, of cquivalent germa-
HIL“TI [}"Fl-:'i
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CAUTION, Make sure that fie baltery
& disconsecred for this inivhal | aclfust-
et

Connect an antenna to 11, & proond
to J2, and n pair of higheintpedance
heaclphones e J5 and J6; A pair of
2000-ahm phenes wits used with our
miodeli do not uae low impadonce head-
phones (8, or |6 ohm gerso types). Do
nol conpeet the 6svoll battory at this
time,

Make sure thuat the aatwhisker is nod
tcuching the crysial or the erysinl cup
{upen eircult to the carborundum crys-
tal ), el then connect the erystnl diode
peross J7 and IR (the polarity 8 not
important; it will work either wiy).
Connvct both of the elip leads (lead to
I8 amtl lead to) CLASCIR) to L1 coil
taps; eny ol the mid-coll taps will do
for an initinl start. Set CIA-CIB to
mid-capatity fang: and then tune C2

until you hear a radip statlon n the
hendphones. Resdjust the setting of
ClA-C1B for best headphore volumie.
Then readjust cach one of the clip leads
for bost headphone volume of the re-
ceived radio station. Al of 1he udjust-
ments and coil top seitings will inneraet,
and will reguire caveful retuning of
bothk CIA-CIB ond C2 for best resulls,

"When o radio station w tuned in Tor
hest headphone volume, carefully dis-
connect the germanium erystal diode
from J7 and I8 without disturbing the
tuniag capacitar seltings or the posl-
tions of the L1 tap connedtions. Then
place o earborundum erystal in the de-
tector assembly and connect the G-volt
battery (0 J& (negaive lead) and 13
(positive lewdy. Adjost the catwhiskar
wtil I ouehes the earborundum sur-
fice und then sel the bins contesl R
ta mid-ringe.

Carefully adjust the estwhisker for
a sensitive spot’ on the oeysial sorfuaee
at the same time adjusticg R1 for best
volume of received signal. IT this seems
ke a lot of trouble to hear a radio
station, remember the madic pioneers

around the tuen of the century. woull
spend comsidershle time with equip-
ment even cruder than  Gropdpes
Wtisker in order 1o capture the slusive
wireless signals, Afrer o stution iy fouml
with the carbarundum detector, it miy
he possible to nchieve i bit mare e
ceived volme by rendjusting the sl
taps und tuning capacitors,

You onn experiment with diffareat
types of silicon and germandin crystils
as well as cther materials with this 'ch-
cult; bat remember, do not e the
batlery unless: il is with oo carborundim
erysial, The bamery will burn cut the
mote eonyentional germanium and sifs
eone orystale. You can alap try chipsof
carborendum broken ofl ol sharpeniag
stones, eio. nmel held with melted solda
or lew Or you dan ulie iry paoking
the erystals with sections of erumpled
sluminim or lead foil in place of ihe

melted lead boies. The received erystal

sob valume will voary according to the.
type of crysal usec; generelly germa-
nium will be loudest, and siticof o kit
less, and the carborundum crystal wil
ustally be lawer in volume. ]
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