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1. Thisia the iimﬂtltpri-ndin "mi.ui.nl circuits.
A eryital detector is placsd berween the antennn
and giound, and the wlephones are shunred around
in  Signab on wavelengths pearest thar of the
natural period of the antenna will be received
srangest, althe none will be heard with intensity
as great as where a tuner is employed, on sccount
ef the aerinl cirewir being highly damped hy the
presence of the detector.

2, In this cireuit we have a variable inductance
inserted between the antenna and ground for the
purpane wl tuning the acrinl wire system te the
wavelength of the transmirter from which reception
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i! d.ﬂ'.l.'!d. 'I'hz I:-e‘l.q\hnd.z nn-ﬁ Hrtnﬂﬁr 1reE pnr_.ed
n series across the inductance for the purpme of
sectifying mnd converting into scand the wive
traint traveling thra it. This iz a marker im-
provemen: over circait Mo, 1, for the high resist-
nnce detector i remaved from the entenna circule,
and the runing coil permits adiustreents to various
wavelengths without undue interference fram
others. This drcult is emploved in most of che
lower prived receiving oathts new markered i
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the receprion of brandeaseed radic conceris,

3 Hew we have o system very similar 10 she
previous one, except thar a fined condeaser is
shunted acroas the telephones, This has & capa.
city of about (L.001 mfds. and is usuelly referred
to &5 & itopping condeaser or o phane ennienser
Tts purpose it to store up ensrgy while the current
in fowing thio the dotcctor knd discharge it thru
the telephones during the oppeosite altemarion.

4 Thin shows anvther means of coanecting the
same instruments emploved in circait 3. ‘The
tuning bductaince occupies the seme position, aad
a fiwesd condenser and Cetector ars shunted aroond
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it, but the relophons: are connected acrosa the
crystal detector rather thar acress the condenssr,
With swwe crystals betier signals are cbralned with
the telephones in this position while with others
the opposite is true.

5 In this circuit tuning I accomplished by
means of o variable condenser placed in series with
the graand.  For o limited range of wavdengths
the inductance can be fixec, and muy either take
the form of o atreply wound soleneid gr & honey-
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on rwo disgemlly cpposite
one is lefe
left the
indurtanes, and when i the opposite directicn
CAPESITY i inserted in rhe ground l:d.

@

combcoil  With the candenser in sories no Wive-
length can be obtained as great as if the condenser
were amitted, and the lower the capacity used, the
chorter will be the wave to which the set is tuned.

6. Agaln we have variations in wavelength of
the reteiver made possible by the vse nfa variahle
condenser, The inductance of fined value i con-
pected between the antenna ind ground with the
vanable capacity acram it With this arrnge-
meat only wavelengths greater than that which
woild ahrain if the condenser were removed, car
be tuned in. Tt is not s selective as circuit 5, and
with the majerity of anienias it i formd that two
wavelenpths are almost alwars covered by aystenn
of this kind.

%, Since by the we of crcuit § we gzt varistions
of wavelengths below that rewlting from the effect
of the antenea, inductunce s ground alone, atd
wavelergths above that by employing cireuit 6,
many experimenters use & switch for rhanging the
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vatiahle candenser fram ane position to the other
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W, This ia o slmple dreuit for & (W e tuming
coll,  While )l of the hook-upa previowsly shown
hare Bus oo tuned eircuit, this one has rwn, which
are conductively coupled to each other, The an
termi circuit is tused by the sliver connected to
the ground, while the sccondary or closed circui:
is adjusied by the other slider. Tuning of ¢ little
pvote selective waniety & the advantage of this type
of receiver grer the single alide ourfits.

9, Again we bave a single cireuit tuner biat i
this case the use of taps rather than sliders on the
inductance i illustrated. In order to ger smy
aumber of nrns, from the firt to the las, it 3
necmeary to use two swirches, At one end the
coll s 1apped for one switeh at every turn untilm

number equal to the square root of the total num-
ber of tarms on the cuwl, is taken off.  The point
of the second switch are connected to tapt which
are separnted by & number of turns equal to the
namber of taps on the first switch, The advan..
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tage of this syitem of tapping the call o that ot

::::r':unﬁmlﬁ#hhuﬂfﬂthunpﬁﬂ gives the minimum number of switeh points that
= |w Bﬂ:l,'lt'lml.'l.ﬂpk may be used 1o give one turn variations of indoe
methad sccomplishing this. The wvadable tance throughout the fesgrh of the coil.

condenser is connected deross the two hiades
DEDT, ﬂit:l,:hnmanmmh.pi:

10

Switches have gradually rephced slides on

: varahle tnducean o hecauie th ir i
e pnh.h:hhlhhﬁ mwhmnmunr#mﬂﬂznmﬁm
: ‘h‘*"""ﬂll ! .ﬂm‘hlﬂt prévent the wearing of the wirc snd the shor cir-
cndenser is placed in parallel with the cuiting of turss due ro metallic particles gerting
the between them, make adiusrments easier, reduce
the capacity efect of the operator's hand by keep.




irg it furcher from the coil, asd make ronticts
which are less affected by Husr.

10, This circme shows the connections of o
receiving cutfit employing & three shide tuser,
This may Le cansidersd & two rirchit turer, con.
ductively, but variably cospled. The primary or
Aatenna eircuit i tuncd by changing the pesiton
of the ground sider, the secondary is tuned by
varying the distance between the other twe aliders;
asd the coupling may be altersd by maoving the
secondary sliders togethgr, to of from the anteana
end of the inductance. It lsevident thar vhen the
number of turny separating the secondary slicers
in'comanratively small, 2 greatis range of zouplng
may be obminec. This circuit gives the greatest
alacilvity of all single winding wner

11, Thisdingrm illustrates a means ofincress:
ing the wavelength of o single circoit recsiver Ty
the addition of asecond inductance or loacing enil.
The two cails are placed in sedes and treated as
bat o single winting.  For celatively long warcs,
when the last tutn of the first inductance has been
remshad, the slider on the loading il 13 mared
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from its position of minimum jnducrance roward
the oppasitz enc untl the desired wavelngth is
obtained, [t is well to mount the two cotls at
right ungles and several inches spart so that when
the EHEI‘]IEI{:EII i not required,, losses which woald
otherwise be high on waveengts near its natural
period witl not bs so greacly felr,
= 12 In this clicuin aupther means of rinlng 4
wn W a variable inductince of the vara.
meter type sgused for charging the wavelngth of
the syseem. The inductance of tie cireuit is
alizred by varying the mumal inductsnee hetween
two colls coan in series and mounted in such
a way that the welf inductance o one may be made
t0 assist or thit of the ather gives
gradual varitions of wavel:ngth and theréfore ias
the sdvanrige of permitting chise ndjustment to
sharp waves. Anather paint of superiorty over
the of inducrance pevionsly considerec is

« thar there are nodead ends ro reduce the eficiency

TE Y

of the system, z3 the whale wisding fointhe dredic
at all times, Opposed 10 these advantages, how.
ever, ire the facts that all variometers have o lim-
ited range of industance variation and since the
resittanee in the clrcait always remaing the same
the efficiency is low when somparatively: small
values af industance are used,

13, Becausethe minimum inductancecbtainable
in @ variometer is comparatively large, it often
happens that wher this instramenr i woed 55 &
tuner the wavelength at the lowest adjustmeant iy
longer than that of the destred signals, To aver
come this difficulty and permir shorter waves to be
reached, o comlewser i placed in serles with thie
grovnd lead. Thismay be of the varintle type bu:
If only a relatvely narrow bend of waves is to be
covered, a fixed condemer will serve tie PUrpas
sines the variometer is cipable of éne adjustments
0 rae incaming signale.

14, This circuit employs a variable conderser in
shunt with & variomerer for tuning the receiver,
An arrangement of thissort 5 intended for wave
tengths greater than those obrainible by the use
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sed ix capacity will suffice if a comparntively small
range of waveengthe is to be covered, but ethen
wise a variabls should he used. Since
the mnnm:m'imtidu for gradual chaspes in the
wavelength-of the cuthi, the capacity may consis
of a condenser which i varied in steps by meam

of w fun switcl passing aver cafitacts connected to
the plutes,

123 Tu this circuit we agaln make use of the
quakty of the varometer which permits minute
varmtions ol indoctance, Mere we luve ; uhe
variometer carnected inserics with 2 tapped load.
ing toil.  One wet af swireh poina i il ehae is
necessary, and the taps are sparated by o value
of inductance equal to the range afthe sariometer
In tais way any degree of inductance may be ob.
rnined, from that of the minimam of the variomerer

19 the toml of the tapped cail plus the maximem of
the variometer,

of the varinbls indoctanca alone, A5 inciréuiy 13

114



M.I'n.mi; a simple loose cunaplet Loreuit .I-n_win,;
a variible primary o anenna induetance indues
tively eoupled to a sccosdary or closed eircuie
isductance of faed value. A detector, fixed con-
denver and telephana complers the resaving 1ys-
tem. Buch a receiver is commonly referred €0 as
having an lpmndlehm urtungl secondary. Ence
it hasbue one le walue of induzeance and no
tuning condenser.  The ruming is dene by varying
the prmary indvctance and the untuned scoondary
respords to all wavelengths to which the prima
Ay bﬂ tuned, Althe the closed cirout hasa g
damping factor due 10 the absince of 2 condeaser
seroea the inductance rormanals, it respoads o
different wavelengths with varying of
efficiency. The mors neardly the wuveleageh of 2
cesired tranermitter approsches the aatuml period
of the secondary of the leose coupler, the greater
will be the transfer of energy from the antmna
system to the etecior omuit, ing the
inductive relation between the sec-
ondary eoi's sharp tuning i secured,  This feature

i
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tector, ¢ :
e gy oo 1 oo
secondary indectance is
primary is vamed
switches, A thﬂq;p :

rhat the between the colsin varied
taring the ¥ inmrle che primary Tube,
i1 commonly referred to 28 a2 vano coupler. 11
wimpls matier wo vary the inductance of

i
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is the greaves advamage of the vvo erculc tuneg
over the singly eoil type.

o pegioisc circuis.
i antefina creuit i vaned by
chasging the valus of the vanable primary in-
ductance and the secondary lﬂ:lglbt placed in
resenance with it by a selection of ’l:m'lh:l
el gha areuit indvcranc and van Tuning
condenser. In cases Like thin where both pirewts
may be tuned to the frequency of an
signal, maximum transfer of energy between the
ciremite potuse the lowdest respunse in the
resalts. By altering the coupling be
tween the rwo eoils varving degrecs o selaetrviey
i wning may be obrained.

§
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CRYSTAL SET
CONSTRUCTION
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SIMPLE INSTRUCTIONS FOR MAKING
NINE CRYSTAL SETS

' by B. B. BABANI

There is to-day a marked revival of interest in cryston
receivers, and this book has been specially prepared to introduce
the home consiructor to the design and building of the various types.
The text Is simple and free from technicalities, so that even the
young reader may confidently embark on the construction of any of
the receivers shown.
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1. Aerials.

One of the essentials for satisfactory reception with crystal sets is an efficient
aerial. Four different types are suggested and are shown in Fig. 2.

There are several important points to be noted when erecting an aerial for
a crystal sei.

{I} See that it is suspended as high as possible and is not screened by tall
buildings, obstructions, etc.

(2) The aerial itself and the lead-in from the aerial must be adequately
insulated. Be sure that the porcefain or plastic insulators do not permit the
aerial or lead-in to touch the building, tree, or post from which they are
suspended, The lead-in shouid be brought into the house through an insulated
rod.

(3) It is exceedingly important to use insulated copper wire, either single
or multi-stranded, for both the aerial and the lead-in,

2, Earths.

An adequate and efficient earth contributes to the good performance of any
well-designed crystal set and Fig. 3 shows the best method of obtaining as
efficient earth where there is a garden or paich of ground available at a shon
distance from the receiver,

Obtain & 3-ft. length of §-in. galvanised iron pipe and at one end drill a
hole right throngh. Insert a bolt with spring washer and locking nut in the hole.
Connect the earth lead-in wire to the bolt; the other end of the lead-in to the
carth connection on the receiver. Leave both ends of the pipe open. TInsert
the end opposite the bolt into the ground vertically until only 3-in. are showing

above the surface of the surrounding earth.

It is important to see that the surrounding ground is kept damp, if necessary
by occasionally pouring a pint or two of water down the open projecting end
of the pipe.

Ready-made copper earthing rods with a pointed end for easy hammenng
into the carth are sometimes obtainable from radio dealers.

Should a garden not be available, an alternative earth is a cold water pipe
coming from a rising main. Simply file very lightly the pipe at the back of the
tap and wind the copper wire earth lead-in round the filed part and cover the
joint with insulating tape.

In no circumstances should a gas pipe be used for an earth.

3. Crystal Detectors.

Most radio dealers can supply very efficient permanent or semi-permanent
crysial detectors of proprietary makes. However, there are alwayg gvailahla
quite 2 number’of ex-Government surplus units which are called crystal valves
and, though these were originally designed for a very different use in service
equipment, they are easily adaptable and will give extremely efficient results
when used in circuits designed for them. To enable the constructor to purchase
suitable types for this purpose—and they cost very little—the following list
gives the Government reference numbers.

CV 101, CV 102, CV 103, CV 11, CV 112, CV 113, CV 226, CV 241, CV 246,
CV 247, CV 253, CV 281, CV 351, CV 361, CV 364, CV 367, CV 727, CV 749,
and CV 1785,

One of the satisfactory proprietary makes of this class of crystal detector
is the BTH CS57A, which, incidentally, is the commercial equivalent of the CV 253,

For all these Government types, one connection should be made to each

end by arranging a holder to fix them into or by carefully soldering the appropriate
conpecting wires to each end.
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4, Coils.

Tn Fig. 3 two methods are shown of fixing the coil to the chassrs However,
the ingenious constructor may evolve ancther arrangement,

The important thing to remember is that the ¢oil should be fixed so that it
is completely insulated from the metal chassis that may be used,

It is also important to remember that if a metal chassis is used, one must
see that all components and wiring, with the exception of earth connections,
are adeguately insulated from this chassis so as to make sure that no short
circuits take place. It is recommended that ali crvstal sets should be buil
on a panel, and that both panel and chassis should be of bakelite, paxolin or
perspex, as these three materiafs are efficient insulators in themselves.

5. The Beginners’ Crystal Receiver.

The popularity of the crystal receiver among beginners is undoubtedly due
to the very modest outlay necessary, and the ease with which such receivers
may be built. It is not always appreciated that, to obtain worth while results,
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far more care in avoiding losses is necessary than with a three or four valve
receiver. One reason for this is the fact that the crystal receiver can offer no
help by way of amplification and it is therefore dependent on an efficient aerial/
earth system, low loss design within the receiver itself, and the use of sensitive
headphones. The experience gained is well worth the time expended since,
when more ambitious receivers are attempted, the constructor will remember
the benefits gained by efficient construction and installation with the result thal
each receiver attempted will be an instrument capable of giving a first class
performance.

Losses within the receiver itself may be considerably reduced by efficient
coil design. Unfortunately, selectivity is a factor which must not be overlooked;
it is this factor which governs the sharpness of the tuning and permits the separa-
tion of adjacent powerful stations, The greater the selectivity, the greater the
ease with which signals may be separated; but at maximum selectivity the
received signais are at minimum strength. In Fig. 4, the coil is tapped at four
points, which enables the best point between selectivity and sensitivity to be
chosen. The nearer the aerial tap to the carth end of the coil, the greater the
selectivity. The pre-set condenser CI also aids selectivity; at minimum capacity
the selectivity is high, and vice versa.

Used in conjunction with the coil taps, the constructor should have no
difficulty in selecting a condenser setting and tapping point which permit the
weception of strong signals and at the same time effect the required separation
of powerfui stations.

The coil is constructed on a former 3-in. diameter x 2-in,, and congsists
of 5C turns 36 S.W.5. enamelled wire close wound and tapped at every tenth
turn, These taps are brought out in the form of loops twisted firmly so that
there is no actual break in the winding continuity, After completion the
winding may be painted with Durafix to prevent any movement, and the taps
and two free ends cleaned with emery cloth to remove the enamel. The layout
and wiring is shown in Fig. 4. The headphones should have a resistance of
some 4,000 chms or more and should be of reputable manufacture. Any of
% perials previously described are suitable for use with this receiver.

C2 00035 variable condenser. 2 0z. 30 8.W.G. enamelled copper
. 1 0002 pre-set condenser. ' wire,
€3 .001 mica condenser. -1 Cou tormer 3-in. dia, x 2-in.
1 Crystal detector, semi-permanent 1 Ebonite or Bakelite panel 6-in. x
paitern. S-in, x $-in.

4 terminals, connecting wire, etc.

w. Frame Aerial Receiver for Local Station use
on Medium wave bands.

This 1eceiver was specially designed for constructors who are within
$ to 10 miles of a powerful station and who have no facilities for constructing
a good outdoor aerial.

The frame itself consists of two #-in. x #-in. square section wooden rods
cach 36-in. in length. These are placed together at their centre line to form a
cross; they are fastened by a nut and bolt and these in turn pass through an
upright piece of wood $-in. x 1-in. section 2-ft, in length. This upright support
is then screwed into a baseboard 8-in. x 8-in. x l-in. thick. At each of the
arms of the 36-in, ¢ross a 4-in. strip of }-in. square section wood is placed.
Reference to Fig. 5B will give the details of the construction of this aerial
quite clearly.

It will be noted that approximately 85-ft. of 20 S.W.G. double cotton-
sorvercd vire are reguired for the induntance to cover the medium wave broadcast
band, The wire should be wound around the four crossbars, thereby creating

-
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& square wire frame, and each turn of the wire should be spaced approximately
$-in. The best way to effect this spacing accurately is to file on the 4-in. crossbars
a number of small nicks at #-in. intervals. The two ends of the wire should
then be brought down on the two terminals which may be screwed into the
sqwere baseboard and two leads taken from there to the crystal set itself.

The actual set may be constructed on & small ehonite, paxolin or perspex
panel 8-in. x 5-in. which may be screwed to one side of this base supporting
piece of wood, thereby making the set virtually self-contained except for the
earphones, Fig. 5A shows the circuit of the receiver,

To obtain the best results with this receiver, the aerial should be rotated by
hand until the signals become loudest.

1 Semi-permanent crystal detector. 1 pair of high sensitivity earphones.

Cl1 1 .0005 mfd. variable ¢condenser. 85-f1, to 90-ft. of 20 S.W.G. double

C2 1 .0005 mfd. fixed condenser, cotton covered wire. (8oz.)

t condenser dial marked 0 to 100 or Sufficient connecting wire for wiring
0 to 180, purposes.

7. Long Distance Receiver.

This receiver has been specially designed to achieve high sensitivity, With
a suﬂicliently good outdoor aerial effective reception has been obtained up to
150 miles,

The circuit is quite straightforward, as can be seen from Fig. 6 and the
only special point is in winding the coil L1,

This coil consists of a 24-in. diameter former on which are wound a total
of 51 turns using 24 S.W.G. double cotton wire. Starting at one end, tap every
two turns until there are eight taps; wind a further 15 turns and tap; then
a further 10 turns and tap; finally, add 10 turns to end the winding. The wire
‘should be close wound, i.e., with turns touching.

To obtain the best results, the two crocodile clips A and B should be tried
on the various c-il taps until the loudest reception is obtained., It may be
found in use that the loudest reception of any particular station causes anothel
station to be heard at the same time; care should, therefore, be taken to select
the appropriate tapping point to separate any two powerful stations that may
interfere with one another.

4 oz. 24 5. W.G. DCC copper wire. 1 Permanent crystal detector.
Coil former 2}-in, dia, x 3-in. C3 .001 fixed condenser,
r:1-2 single variable condensers 1 pair of high sensitivity earphones
00035 mfd. (preferably between 4,000 ohms
2 Condenser dials marked from and 8,000 ohms impedance},
0 to 100 or 0 to 180, 2 Crocodile clips.

8. High Gain Receiver.

This receiver has been designed to give good reception up to 50 miles distance
from any normal power broadcasting station in the medium band. It is a very
selective circuit and will therefore enable the user to separate closely situated
stations.

It will be noticed in the circuit (Fig. 7) that the variable condenser C1, has
an on/off switch 81 to throw it out of circuit if necessary, It is used to increase
the selectivity of the receiver and, in operating, it should be tried with this
condenser either in or out of ¢ircuit on the various tappings on the coil L1,

L1 consists of 90 turns of 22 5.W.G. double cotton covered wire wound
on a 2-in. diameter former and tapped every ten turns. L2 separately wound
on & 2-in. former, consists of 90 turns of 22 S.W.G. double coti™@ cs-ared
wire, also tacped as L. The components required are given on vage »
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C1-2 Single variable condensers 1 Pair of high sensitivity earphones.

00035 mfd. 8 0z. 22 S.W.G. DCC.
81 Single pole single throw switch. 2 Dials for variable condenser
CS .0001 preset condenser. _ marked 0 to 100 or 0 to 180,

- 1 Permanent crysta! detector.
C3-4 .001 mfd. fixed condenser.

9. High Selectivity Receiver,

This circuit (see Fig. 8) is for use in high saturation strength arcas where it is
desired 1o separate powerful stations, The circuit is not complicated and is
extremely cffective.

It wili be noted that C1 and C2, each .00035 mfd. capacity, are 2 gang unit,

The only special point in this set is the design of coils L1, 2 and 3, which
are constructed as follows: L1, 60 turns of 22 S.W.G. double cotton covered
wircona3 x 4 inches former tapped every five turns; L2, 15 turns of 22 S.W.G.
double coiton covered wireon a 3 x 6 former; and L3, 85 turns of 22 S.W.G.
double cotton ¢overed wire wound on the same former as L2, the two windings
being separated by approximately }-in. (see Fig. 8). :

Note that the aerial lead is brought down to one of the tappings on wire L1,
This should be tried on each of the tappings and the one giving the required
selectivity should be used.

C1.2 2-gang variable condenser C3 0005 fixed condenser.

00035 mfd. I Semi-permanent crystal detector.
2 Y-in. formers for coils L1-2-3,

8 oz, 22 S W.G. DCC.

10. Battery-aided Crystal Recelver.

Fig. 9 shows a design which utilises a 9-volt grid bias battery to improve
performance.

The charge built up in the .02 mfd. fixed condenser is changed to a positive
current when it passes through the coil L1, This, in turn, is superimposed on
the positive charge that is commencing to be rectified by the crystal detector
and thereby increases the signal strength.

Coil L1 consists of a 4-in. diameter former wound with 85 turns of 24 §.W.G.
double cotton covered wire tapped at 5, 25, 45 and 65 tums from the earth end.
The earth end and these four taps are brought out to five small sockets and tha
connection from the earth is taken to a small socket, The plug should be tried
in each of the five positions to find which one gives the greatest signal strength,

The 9-volt battery is connected across the .02 mfd. condenser and special
care should be taken to see that the battery is connected correctly, /.e., negative
pole to earth.

1 Permanent ¢rystal detector. C3 Fixed condenser .02 mfd.,

1 4-in. dia. x 3-in, former. 1 pair of high sensitivity headphones.

8 oz. 20 8.W.G. DCC copper wire, 1 Clix plug,
C1 Variable condenser 0005 mfd. 3 Clix sockets.
C2 Fixed condenser .005 mfd. 1 9-volt grid bias battery.

Il. Medium and Long wave band Receiver.

This set has been designed for reception on two wave bands,

Care must be taken in winding the coils L1, 2, 3 and 4. Thess are wound
on a single 3-in. diameter former. L1 consists of 30 turns of 28 S.W.G. DCC
tapped at 3, 16 and 24 turns, 1.2, 60 turns of 32 $.W.G, DCC. L3, 40 turns of
28 SW.G. DCC, and L4, 80 turns of 32 SW.G. DOC. All are close wound
and are separated from each other as follows: hetwesn L1 and L2, 3/16.in.}

9
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between L2 and L3, 1-in.; and between L3 and L4, 3/16-in. See Fig. 10

C1-2 single variable condensers C3 .00! mfd. fixed condenser.

0005 mfd, 1 Pair of high sensitivity earphones.
2 Variabie condenser djals marked I 3-in. dia. x 8-in. former,

0 to 100 or 0 to 180. 20z of both 28 and 32 S.W.G.
1 Clix plug. double ‘cotton covered wire to
3 Clix sockets. make these 4 coils,
51 Single pole double throw switch. I Permanent crystal detector.

In use, the plug should be tried in each of the three sockets to And the point
which gives the best results, The switch is used as a wave band change switch.

12. Ultra Sensitive All Wave Receiver.

The receiver shown in Fig. 11 is for long distance reception. It is a novel
circuit and, though apparently compiicated in construction, it is really very
simple to assemble with the minimum of tools and labour.

It will be seen from the circuit diagram that there are two banks of sockets,
five black and six red. When using this set the appropriate black and red plugs
should be inserted in whichever of the similar coloured sockets give the best
results. The coil is quite easy to construct and consists of a primary winding
which is inserted at the earth end of the secondary winding. For the medium
wave band, the secondary winding L2 consists of 54 turns of 20 8.W.G. enamelled
or cotton covered wire, This coil has four taps in addition to the starting point
and the end connection, and these taps are taken at six turns, 14 turns, 27 turna
and 40 turns from the earth end. The taps are taken out and a connection iy
made to an appropriate socket, as shown in the diagrant,

The coil is wound on a 3-in. diameter former which may be a paper tube,
bakelite, paxolin or perspex, and spacing is approximately 17 turns to the inch,

For short wave work down to about 30 meires, L2, the secondary coil, will
consist of the same diameter former wound with 15 tumns of the same gauge wire,
the four taps being taken at 3, 6, 9 and 12 turns from the earth end.

L1, the primary coil, is used for both wave bands and ¢onsists of 11 turns
of similar gauge wire to that used for L2, wound on a 2-in. x 1-in. former, the
winding to be spaced the same as L2. The coil is then inserted at the earth end
of whichever secondary coil L2 is being used.

The crystal detector may be one of the semi-permanent types freely available
to-day; the old-fashioned cat's whisker pattern; or one of the silicon permanent
detectors which are sold by many surplus dealers.

The 'phones should be of a standard type 4,000 ohms impedance although
"phones of other values will probably operate quite satisfactorily with this
powerful receiver. It should, however, be stressed that the better the head-
hones used, the more satisfactory the reception.

Coils for other wave bands may be experimentally designed by the con-
structor, remembering that four tappings are advisable for the secondary coil L2,

A long aerial is very desirable with this receiver, placed as high as possible,
It is recommended that a minimum length of 70-ft. be allowed, to include the
aerial and lead-in.

The values of the components are shown in the following components list.
The constructor should experience no difficulty in obtaining excellent results
from this cleverly designed receiver.

C1 .0005 variable condenser. t 1b. 20 S.W.G. enamelled or DCC
(2 .002 fixed condenser. copper wire.

1 semi-permanent crystal detector. 6 red wander plug sockets.

1 coil former 3-in. dia. x 4}-in. 6 black wander plug sockets.

I coil former 2-in, dia. x 1-in, ' red and 1 black wander plug.

Headphones, *arminals, “nnnecting wire
11
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13. An Advanced Crystal Diode Receiver.

The modern crystal diode of the radar type does not require any adjustment
and 'thus has a distinet advantage over the ordinary crystal detector which needs
delicate adjustment—even the semi-permanent type.

Such crystals are now obtainable on both the regular and the surplus
maak‘ertg,s ;)nd a popular type is the B.,T.H. CS7A silicon crystal (also coded
as . n

A rather different circuit from the usual crystal set arrangement is needed
to suit the characteristics of a crystal diode. The diode must be tapped on to
the tuning coil, and it is found that the tuning circuit itself gives bast results if
a series-tuned acceptor circuit is used. The circuit of a radar crystal receiver is
shown in Fig. 12, The type of aerial used with this circuit has a very great
‘bearing on the behaviour of the receiver for, in effect, the tuned circuit, with a
stries resistance equivalent to the reflected crystal load resistance, is in series
with the capacitance of the aerial to earth and the aerial’s effective series
resistance. -

At resonance—when the combination is tuned to any particular gignal—

the inductance resonates with the capacitances of the tuning condenser and the
acrial in serics, and the final effect is that the reflected load of the crystal, in
series with the coil’s R.F. resistance, Is paralleled across the aerial’s series
resistance.
' For maximum power transfer, the crystal load resistance must be made
»qual to the sum of the aerial series resistance and the coil R.F. resistance, and
so the method in which the crystal is tapped into the tuning coil, and the exact
capacitance required to tune the receiver to any required signal, must depend
to a very great extent on the aerial itself, _

At the same time the crystal resistance varies with the signal strength, the
resistance being high for weak si and dropping by as much az 50 per cent.
wd more for strong signals, so that this effect also has a bearing on the correct
20il tap. The output impedance of the crystal also varies similarly, affectin
the matching of the headphones into the crystal diode, and so for any set o
conditions, the receiver requires to be matched up to both the aerial and the
signal being received for best results. This would mean a series of coil taps
and (theoretically, not practically) a matchirg transformer between the diode
and the headphones; butin practice it will be found that a receiver using standard
parts can be built up to give very good results under various conditions.

It has been shown already that the tuning of the receiver depends to a great
extent on the characteristics of the aerial, and while a 0005 mid. varigble
capacitor is shown in Fig. 12 as the tuner, the constructor must be prepared
to experiment with different capacitance values until the required station is
tuned in. The range of reception given by the receiver ig quite good, if a really
long and high aerial, and a good earth connection, are used; but no more than
the local station signal can be expected, and the tuning therefore must be adjusted
to suit the station frequency,

It must be mentioned that the headphones are shown parallel connected.
High resistance headphones of the 4,000 chm type must be used, and if two of
these are connected in parallel rather than in the more usual series method, they
will provide a roughly accurate match to the crystal. If more than one pair of
headphones are to be connected in, then the pairs of headphones may be left
scries mnlnected in the usual manner, the sets of hesadphones being connected
in parallel.

The capacitor across the headphone terminals completes the crystal R.F.
circuit, and any value between about 0.001 and 0,005 mfd. will serve. The higher
capacitance will, of course, by-pass some of the higher audio frequencies, so

13



that if good steady reception 1s obtained some experiment with this condenses
is also worth while. ]
C1, .0005 mfd. variable condenser. M.R.1 CV 253 Crystal diode.
C2, .005 mfd. fixed condenser, Coil former 1}-in. dia, x 44-in.
40z. 26 S.W.G. enamelied copper wire,

Coil details are as follows: 150 turns of 26 S.W.G. tapped at 20, 25, 30,
35, 40 and 45 wrns from the earth end. At cach tapping-point the wire should
be twisted up into a loop and the winding then continued without breaking the
:reire; when the coil is completed and the ends anchored the tapping loops an
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The Set Desiened, Constructed and Deseribed by the “ P.W.”" Technical Staff.

@ oW that 5 X X i transnillimg & morn-

2 ing programme, it 15 o greal advanlage

S within range of that station to be able to
W gwiteh over Lo the long waves. At any
.'E spoint within 100 miles of the B.B.C.'s hugh-
power station, guite good mignala  are
O eceivalle  from  Daventry  wpon 1,600
Fmptres, provided, of course, that an

i ordinarily efficient outdoor aerial s em-

ST T

Ef& Flﬂ'l.'t_:ﬂ_,
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i i"' Later in the day, whon the local staton

L9 & transwitting, in most distriets  these

b Ecsimals will be steonger than the Daventry

Srones. But, nevertheless, it iz desirable (o

= be able to change over to 1,600 metres, in

4% order that the alternative  programmes
= afforilid by & X X are avatlable, when the

Jopal station is clospd down.

it Few Parts Nocossary.
B For thi« reason thewe has recently been
= 8 preal demand for an easily made, easily
& handled cryetal reeciver, which is capable
Wl tuming both to the loval stetion (low
waves), and plso up to LA600 metres, for
the rocoption of Daventry.

i % L
“1;' fur those listeners whe are situated,

The “ P.W." Ultca Qi'vula’ Bel in ils
tompleted form bul with losding ooil removed.

AT s
LIST OF COMPONENTS.

= 5. 4.5
=1 Panel, 8=6x} in. with boy 7 0=
= { Lamplugzh "0005 variable con- =
= denser T R T
= 1 “Gripheo ™' permaneni crystal =
= detagtor .. .. .. .. 2 §=
=2 Coll formars .. .. .. .. 6=
= | 1b. 26 SW.G. D.CC. wire .. 1 3 =
= 1 Bretwood single coil holder .. 1 3
= Screws, transfers,efe. .. .. 1 6 =

e T T T TR

il

Vost readers of this journal are already
awatre of the advanfages of " Ulta®
funing. But, a8 & great many new readens
have recently asked for another crystal
sel comstructiod upom these lines, Lhe sot
shwwii inn the photographs has heen mada
It iz quite an casy little receiver (o con-
struct, employing irmmevmmlc basket coils.
The fall list of the components necessary
to build the set i3 given upon this page.

Lt will be seen that the parts ulibsed are
few in number and not at all cxpensive.
From the photographs given here it will be
seert that the receiver is contained ooy neul
box with u flat ebonite
panel.  The werisl antl
earth termingls are to the
lefi of the receiver, and
opposite are placed tae
twn -terminalz  {or Lhe
felephone connpotinns.

The tuning eondenscr
and loading coill sockels
are placed centrally, the
litter hsving &  shorl
plug-in  positionr  when
recerving 1 pon shart
waves., When receiving
Daventoy 1l is nleessary
{0 temove the diortine
plug, ‘and (o plug in a
150-turp tuning enotl,

The views of the un.
derside of the panel show
thas thers i3 nothing com-
plieated aboub the set,

the only point which
mighl puzzlo 8 novice

being the fact that Lhe
perinl coil 18 [scparated
inta twa hall coils (the
~mall buskel goils seen on

elther =ide of the sct). The connectiona
are 20 mafle that thess two small basket
coilz are united in effect into one aerial
eoil, working upon the Ultra prineiple.

In these days, when most listoners take
an interest in the eircmit which they use,
it will be worlth while to describe in a few
words the underlyine idea which has boen
=0 suceessful when embodied in the various
CPOWS T Tt cireudts. I is well known
that in all erys=tal reccivers there are Lwo
distinet virouits, the **detestor oireuits "
and the “eseillatery cireuil.” The eryatal
and Lhe telephone eonstitute the main part
of the formoer, whilst Lhe vseillatory cireuit
consisty o Lhe aerial itself, a tuning con-
devgioe wned eoil, and the ezrth load.

The chief difference in ervstal cirouits
lies in the methord of coupling the oscillatory
cirenit to the detector. 'Thera are thres
main mothods in which this can be affected,
fenown respectively as “ direct coupling,”
“inductive ™ (o * magnetic ') “coupling.”
and * amto-coupling.”

Direct and Loose Coupling.

The commonest method is by diecek
coupling. This consists of connecting the
aerial and earth leads ditect to o tuned
vircuit, aeross which bl delecling apparatus
(‘phonwes and crystal) is placed. 'Thiamethod
has several disadvantages, but it i3 cx-
teemely shinple, which to a larse degres
explains its popllarity.

Another plan which is often adopted s to
lead the aerial and earth connections to one
“ primary ' coil, which iz culively separated
from the circuil to which the deteetor ia
connected. If the tuning coil e the latter
(< gecondary ') is placed near the acrisl
coil, a eertain amount of energy will he
transforrad magnetically acrosa the space
hetween them.

This method i3 therefore called magnetio
or inductive coupling, but it has the

oAy Ay 4
! Tcwer: By |
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dizsadvantase of requiring two tuned ciecuits,
one attached to the detector. and the
other attached o (and paclly consisting of)
gerind! and earth. Two separate tuning
controls are necessary, so in order to obviate
this disadvantage, the method known as
autn-coupling was evelved.

In auto-coupling Lhere are still the two
ggsential cireuits, but part of the set is

(Clontinuned on next page. )

T
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{ A “PW." ULTRA SET. !

I (Coniinned from providis payge.) '
Bt - B A s

common {o Loth of them. This will be
cepery from the disgram on the provions
page. The aerial-earth cirowt  consists
of the serial lead, 24 turns of the Ultra
ooil, mnel the earth lead. (A shorting plue
is frserted midway betweon the earth andd
naral leads, and B loading coil is piupeed
in here when Daventry in boing recetved.)
Across the two free ends of the coil is
placed -a tuning condenser, and in parallel
with it are the crystal and lelephones.
When the loea! station is broadsasting purt
of the energy fows through the mid-portion
of the Ultrs cuoil, and if the wain circuit
is Laned to the incoming signals, strong
impulses wro sof up in it whieh nre rectified
by the crystal and Ligard in the "phones,

Winding the Coils,

Theae conditions would ebtain i the
aeriad were placed at the fnwer end of the
trned cirenit shewn on he diagram, leaving
the earth lead as at present vononated.
Bt the advantase of the Ultra svstent lies
in the fact Lhat the aerial and carth leads
are conneoter] ab eynsl distaneos frovm Lhie
centre pomt of the poil, =i Lhet the anto-
coupling it " balanced.”

The fest step is Lo wind the two small
basket cujls,  The former upon which they
are made has o dismeter of 3] in. with a
centre of 11 in, Thirty-six turns of No, 26
& W0, are wound upen each, When the

r

o4tly tuvn i reached i both cases, a loop
ia mude and left for tappmg.

-

@

—1©

E Wiring Diagram

and

Wireleas Review, Juwne 26th, 192g, "5
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§ A phoderranh of S0

L wirine ol fhe ol
P Cryslall
Sal. showing the =% 8
positions ¢l the S0
two colls asdfg
the detector. - ':_.L..-

The 36 turne will leave a space of abouk
1 in, on the outside of the formuer, o this
shomld be Lrimmed off witha pair of scissorsy
except in the case of pue section. Tl 8
lelt Fall lenath. o hole is made in the comb
of it. nmd, when placed over the shanky
of the serial or top phone lerminal, and %
bent at right angles, this will hold the ool
to the panel, X

The drilling of the punel 1= guite an €
operation, and is capried ont in sccordans
with the drilling dingram on the next
It will be seem from the photogaphs
i s pot necessary Lo mepnt the OOYE
deteotur seoarately, a3 the little comMpoRERE
istanee can be fixed secures

usedd m thiz
to lhe terminals il W

by itz cemmection
the condenasr.

Hints on Operation. p
The wiring diggram on this page 1
['.:r_pla.n&tm}f.' byt o mot foreet when ma
the eonnections that the seerct of
ke crvatal set 1& good eomt wets
poesible the joints aliguld e m::] lorde
# thoy ave o any degroe incificient &
ol signal strength will vesult. |
Whan the wiving has been
it can be vhecked ever from &
print-Lo-point cormections, which 28
on mext page,  (reat care M
tn leen the 1";:1;!1911 plean and free =
Aust, fux, b, ] W=
Ag The a9t is sovhoa sinpie and FHE
fomwmed e, it s thadly necessatd
Fomtiber Germils wi et abey
g she of fhe mowice 1he
oonuecting wp will he b
Aol wmdl mantth foeds are gt
heir muspective termals, 018
etation = fo e tomed e

i

am & b

wwhould be placed in the weoil he

Acdljust the vrystal pod VAIY

gondenser until ﬁignal_al-mnglnhﬁ
. (Clondinued on



A “PW.” ULTRA SET. }
(Comtinwed from prepsons nage.)
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To change over to the lone waves all that
¥ 35 necessary i3 to remove the shorting plug
& from the coil holder and replace by a Luning
ool having approximately 200 turns,
- Where a long aerial iz employed 175 turns

i hro sometimes heller, but anything between
. mill”lﬂﬂl|||||||IlllilﬂflllllIIHHIHIIIIfllllﬂlﬂIIIIIHIIHIIIIJIII_“

& = ' POINT-TO-POINT CONNECTIORNS.
= = Aerial terminal to tap of left-hand cail.
& = Earth terminal to tap of right-hand colil.
fglmde connection of left-hand coil to
& = fixed plates of ‘0005 variable eondenser
\£ and io one side of crystal delector. M oving
o £ plates of variable condenser 1o inside
| . connection of right-hand coil and one
= 'phone lerminal, Other *phone terminal
& = o other side of crystal detector. The
£ ouiside connections of the left and righi-
hand coils are taken respectively to the
= plug and socket of the coil holder.

JTIIIIIIIIIIJI]IIFIIIIIIIIIIIIJI|IIIIIIJHI[HHIHNII!H”IIHII IIIIINIIJIE
-

350 and ahout 250 turns will senerally do,
the variation being automatically adjnsted
B by allering. the tuning condenser,

B It may be as well to point out that any
S dorm of tuning coil will do for the loading
ppoil, either baskets coils or those of the
¢ fuclateral type being the most popular,

The Lozding Coil,

BETE desired, it may be a howme-made

Ghasket coil, but this will be rather tulky.

g8aThe best way to reduce its siza a8 far as
wpossible i 1o wse * double winding.”

Eﬁmd of taking the wire in and sul of

every slor, it ean be wound inlo altarnate

DORRERRERRERRRTRTRR RN 0N DR R

sl which should bs usefal wheu (he reoeiver iy being wired np,

Populnr Wireless and _'H"i:ﬂex:- RFUEE’W_I, June: 26th, 169,

E]hfs, the reaultant

A

a8

L

coil being thicker., bt i
less fragile, than when
the normal slot-wind-
ing is employed.
With the original ||, 2°
sef - shown in  the
llustralions, gaood
signals were oltained |
from Davenlry’s A
morning Lransmission, @ 0
both in London itself
and in the suburbs.
Reeeplion from 2L 0O
was clear and fanlt-
less, and any reader
who pels similar re-
sults will be delizhted
with this simple but

Varisple |Condenser

effictent receiver. -

Amplifieation. [

There is no reason,
if. signals are goud, ; .
why an L.F. amplifier o
having either one or
more valves should |
nat be added to the ¥

“PW.” Ultra Crys-
tal Set in order (u

DR A7 | a1 v
CaRs B JoIT
FEN L NO|B Y

el L ayoul { Front)

enable il to operate
& Jowd speaker,

Unless the signply ure really strong—such
as those obtainable when the set is within
live miles of a broadessting station—the
one-valve amplifier will not be sufficient Lo
cperate a loud speaker properly, Two
valves, however, should enable this tn be
carrisd ouf up to 15 miles or so from a
local main station or 80 miles or so
from 5§ X X,

Such amplification will not neocssarily
increase Lhe range of reception of the sal,

hut can only be relied upon to intresse (he
signal strength of broadessting that g
already audible.

*-I- Al e e e e +-'I—'l—+—++*

{ FAULTY COMPONENTS. !

Hrrr e seeetrreoee o

00 fow wireless amatours seem to realiso
thal the whole snecess or failure of a
wircleaa #et depends upon its eompo.

nents, and if these are poor thore is almost
certiinly bound to come a time when
trowbles will occur.

One of the mam pieces of appa ratus which
can spoil the efficiency of the set is the fised
condenser.  Recently the wriler set himself
the task of dissecting about two dozen fixed
conttensers of dilferent makea, but according
to the murkings of the same copacity,
Without going into details it is sufficient
to say that oul of the 24 only two were of
the exacl vapucity stated. As s matlor of
fact, three of the cheap coudensers were
actvally  short-eireniting, which ooes 10
prove how necessary it is to obtain apparatus
of reliability. .

Too preal witention cannot be paid 1o
such things as filament cheostats or re-
sistanoes,  Valves should never light up
hiightly as soon as the rheoslats are the
slightest bit “ou,” otherwise they are
liable to burn out very quickly.

A rough-and-ready rule 1o discover the
resistancy reguired i@ to divide the valve
makuors fignre for fllament vollage by the
fAgare - b the filamend current. Thus, if a
vialve lakes 5 wvolt, and 65 amp., such as
Ahe Marconi RSV, a filament rheostat of
npproximately 8 ohma max, will be required,

What ig more important, however, is the
facl that the fllament rheostat, as well as
having a resistance of 8 ohms, must bave
wire sufiiciently thivk to carey 65 amp,,
otherwise it will heat up and cither offer a
turther sglight resistance which, if receiving
a ristant station, might upsct the working
of the set or else fuse, scorch the panel, and
possibly set somcthing an fire. '



TWO LOW-COST CRYSTAL SETS

4 <™ _ _ CRYST&L sets never lose their appeal

because they offer so much radio for
so little money and because they give sat-
isfactory reception on local stations. All
vou need is a good pair of 2,000-ohm head-
phones, a few scrap materials, and a crys-
tal detector to build an efficient broadeast
receiver of this description. Complete
crystal detectors cost about 25 cents, or
you can assemble your own holder and
mount a small piece of galena mineral. A
safety pin, or a piece of stiff wire, will
serve as an adjustable contact point.
Crystal circuits are of infinite variety.
Some are quite selective and will separate
strong local broadeasting stations in
crowded localities; others of simpler de-
sign are intended {o receive only the
strongest station in a given area, The
usual range for any crvstal receiver is
about 40 miles for powerful broadeasting
stations, although greater distances have
been covered under favorable receiving
B . el Al conditions or with elaborate antenna and
T R &\ | ground systems that are not practical from
o ol L e, S an economical standpoint. every case
maximum range is obtained with a lon
and high outdoor antenna and a groun
on a cold water pipe, rather than with trick
circuits. For distant stations the antenna
should be 150 feet long or longer.
Schematie circuit diagram Fig. 1 shows
a crvstal set reduced to its simplest funda-
mentals. It consists of a coil, tapped for
tuning, and a ervstal detector. This set is
intended for use only in a cily which has
but one broadeasting station powerful
enough to give a good signal on crystal

bl

R e o |
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o e er— === sets. The coil is wound on an ordinary
| ' 110.TURN COIL TAPPED ' | plastic dri:iﬂut';ﬁ flr.ilp t?f 1;[‘51':t “dil:;lfi: store
’.' EVERY 10 TURNS FOR . variety as detailed in the pictorial diagram
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Fig. 2 and photos A and B; the total cost e
was approximately 50 cents. The coil tun- P
ing taps are made by scraping the insula- °©
tion from the wire at the tap point, twisting
it and applying solder so that it will stand
out and provide a terminal for the “bull-
dog” spring clip. The standard adjustable
crystal deteetor is mounted on top of the
cup. Two Fahnestock spring clips and two
binding posts complete the assembly.

A really selective crystal receiver is
shown in photo C; the schematie circuit ap-
pears in Fig. 3 and simplified pictorial wir-
ing dingrams are given in Figs. 4 and 4-A.
It includes a wave-trap and employs two
2-gang variable condensers that were sal-
vaged from old broadcast receivers. As
only one section in each 2-gang condenser
is used, single-section condensers of the
same capacity may be substituted. The set
is tuned with variable condenser C, at
front; interfering stations are tuned out e |
with the wave-trap condenser Cg. Detailed S T s R
student material list R-335 is available from
Popular Mechanics radio department upon
receipt of ordinary letter postage.

for EXPERIMENTERS/,,],,_..H' .

CRYSTAL

el B wF g g
L E e
e et g, i

NOTE=R=Rptor [common with freme) -
SStotor (shationary plotes)

All coils are close-wound in the some direction,
No. 26 enameled or cotton covernd wire. Any
size wire from No. 26 to 30 con be used.
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THREE GERMANIUM DIODE CRYSTAL

By L. M. Dezettel

LNRYSTPLL gty hiave been a favorite of
“ experimenters for many years as they
are dpsy o buid and they reprodoce
vodee and musio with true lifelike gunlity,
The three crystal sets deseriled here use
gensitive Syilvanin IN3d permamium di-
creles ng lxod crystal detéetotys, The diodes
are gvailable from all radio=paris houses,
Bet No, 1, shawn in photo A, is #ssem-
blod on u 95 =5 % Din, plisge ol il l=
sanded soft plne wood. All parts are
mounted with %-in, No, B8 roundheaded
woid sorews. Sel the parts up on the
basebdard and mark the locations for the
wond serews Use o Mo, 36:dei11, and drill
about halfway dnta the wood ab each of
these podnts.  Small angle brackels o
emploved {o mount the variable pons
denser on the basehoard., Ulse Ya=in, =32
maching serews (o fasten the brackets to
the varinble condenser: do nol pse lopger
maching serows, The kame assembly
method b8 used for all three recetvers,
The schematic clreuit disgram for et
Na, 1 s shown in Pl 1, and the |:| torial
wiring diagram uppeirs in Flg, 2. Thig is
o standared ervatal-get elroutt us |||-|; an M=
expenNive |I|i|![llj:-\.'-'.'.;l.ll.|||.4] eodl, Variahle
condensar Cl can be any espacity be-
tween 305 mmld, and 500 monfd, L6l
provide reasonnbly loud signaly from

FREXA CRYSTAL

AN CHTAT AL
BOTICM VIEW  petretoR

a5 Len

Ci DUAL F5500 MMID - VARIABELE
CONOENSER
Ly 250 MMFD. (DDOSS MFD) MICA FIXED
CCMUEMSEN
o “EIAMICKT MADE BY TWisTIRG
IMSULATED HOOKUP WIRE
TOSETHER (ABDUT 47 LDNG) 1O
PROVIDE A GMALL CAPACITY
L2 AMD L3 MEISEHER MO TS HOTO AMY. CO0S
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RECEIVERS FOR BEGINNERS - - -

local broadessting stations in dualdype
headsets with an impedance of 2000 chms,
or higher. The antenna should be @ high,
well-insulated outdoor type at least 100
feet long, although antennas as short as 40
feat will work, Thepround should he mads
toa cold-water e,

The p]'m:tin::af receiving . range of any
-L‘I':'n.'.“-ui.i-ll receiver s Umited to about 40 miles
for powerful broadeasting stations. Set No.
2 Is double-tuned for Improved selectivity.
Twa ecolls like the one wsed in sot Nao, 1
are employed and ench eoil iz tuned by one
soctlon of o dual variable condenser, Cot-
pling between the two tuned cireuits is by
means of a “glmmick” made by twisting
twro pivces of insudated wire together fora
length of about 4 in, Thiy Is condenser C8,
The longer this "gimmick” the louder thio
signnls, but the poorer the selectivity,

Sel No, 318 an exporimental drrange-
ment using two 1N34 diode crystals In
push-pull b provide louder signals than
conventional crvatal cireuits. The coils nre
EIJH!I'-\""!J”]HI Lid IJr'“"-"li!{‘ i’ E\-Illlll hi"'l‘l‘lll‘iﬂl':f
winding with a prinary winding between,
Both pritiary ancl ,\il:«::-'r:u]url'l,' are tuncd,
The dunl-soction variable condenser (unos
tho secondary of the coll to the freguency
of the stntlon. Condenser C2 In primaty L3
tunes the station but it has 19 greatest
effeet on very long antennag. I the desired
station operates on 850 ke, or higher, “open”
the toggle switeh on the bracket. Detalled
ptudent matervinl list is R-30i0,
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Tapped Coil Crystal Set

HIS easily constructed

crystal receiver which uses

few parts, needs no power
supply, has a minimum of ad-
justments, and will give clear
reception over a limited area.
It is designed to give maxi-
mum selectivity in metropoli-
tan areas where several high-
powered radio stations may be
found. Where selectivity is not
necessary, you can adjust this
set to provide maximum sen-
sitivity by placing extra taps
on the secondary winding
while constructing the coil, as
we will explain later.

The receiver may be
mounted on a board 42 by 6
in. or it may be placed with
the earphones in a cigar box
for easy carrving. Before be-
ginning construction, carefully
examine both schematic and
pictorial diagrams. It's wise

for beginners to work with the . .
BB diagrar while dotng Want to try a receiver with fixed crystal detectors?

the actual construction, as it Here is a SE|EE+iVE circuit WIH’I ‘I"Ew cumpnneni'i
shows positions and identities
of each part, wire and connec-

tion. Then, as construction
progresses, they should check

By MILO ADLER

with the schematic in order to become
familiar with the symbols used and to bet-
ter understand the actual workings of the
circuit and its operating principles, When
you can follow more complex circuits, and
the symbols, part functions, and wiring
procedure are completely familiar, you
only need the schematic as a guide.

First drill two holes for mounting the
coil ¥ in. from each end of the coil form
and just large enough to pass the %4 in.
machine serews used for mounting the coil.
Next drill two holes shown at A in the
pictorial diagram in the coil form, locating
the first hole 34 in. from end of coil form
as mentioned above and the second hole
lg in. from the first one. Then carefully
unwind 5 to 10 ft. of No. 22 enameled wire,
being sure not to kink it as a kink may
cause it to break while coil is being wound.

Pass about 5 in. of wire through the sec-
ond of the two gmall holes in the coil form
from the outside of the coil form towards
the inside. Next pass the same wire
through the first of the holes from the in-

The erystal sel is shown above mounted In the ¢cigar box SidE: of the coil form, and pull small loop
with headphones in place beside it, on inside of form taut, Fasfen coil of wire

154 ScIENCE AND MECHANICS



to a stationary object
or have someone hold it,
being careful not to
cause any sharp bend in
the wire. Pull the wire
taut and slowly rotate
the coil form, thus wind-
ing the wire on the
form. Wind 20 turns on
the form for the pri-
mary winding. Stop
every few turns and
press the turns of wire
together so that coil
form cannot be seen be-
tween turns of wire.
After 20 turns are
wound on the coil, leave
approximately 5 in. of
excess wire and cut off
the remaining portion.

Drill three small holes
at point B (see pictorial
diagram) and fasten end
of primary winding
through two of these

Completed "breadboard” wersion of erystal set with headphones connected.

holes in the same man-
ner as the beginning of S set, place taps every 10
the coil winding, using e SECONDARY to 15 turns while wind-

two of the holes. Use
the center and remain-
ing hole at B to fasten
beginning of secondary
winding. Start the sec-
ondary winding as you
did the primary, with a
5 in, lead coming from
the coil, and place 30
turns on the coil form.
Place the tap (T in dia-
gram), at 30 turns from
point B on the coil; this
tap or loep is made by
scraping the black

GROUMD LUG
ROTOR CONMECTION

PICTORIAL DIAGRAM
CRYSTAL SET

ing the secondary wind-
ing. But don't place any
taps on the secondary
before the first 30 turns,

Receiver construetion
| will vary depending
upon whether a “bread-
board” or cigar-box
model is to be con-
structed. The wiring of
the receiver will be the
same regardless of which
model is constructed, so
instructions for con-
strueting the “bread-

TAP AT 20 TURNS

enamel coating from the
wire, twisting to form a small loop, and solder-
ing the wire together.

Now place the remaining 80 turns of the 110-
turn secondary on the coil form and fasten end
of winding through two small holes (at C
in diagram). If you want to be able to ad-
just the sensitivity and selectivity of this erystal

PRIMARY SECONDARY

et | F sy —]

VARIABLE s
ANT, nninstal STAT EM'HQ DE
o— = "
ROTOR CERMANILIM PHOMES
o p CAYSTAL DIODE
GROUND
AvucusT, 1949

board” model will be
given first, followed by instructions for mounting
parts in a cigar box.

For the “breadboard” model, first mount the
coil mounting feet on the coil form, taking care
not to damage the coil. Then mount coil as
shown on the pictorial diagram. Next mount
the wvariable (tuning) condenser with angle
brackets; be sure to place a solder lug under
condenser mounting screw, as shown in the pie-
torial diagram. Fasten clips to baseboard with
wood or self-tapping metal screws.

If receiver is being constructed in a cigar box,
after coil is completed cement coil in loecation
shown in photo, using a quick drying radio or
model builders’ cement. Let cement dry thor-
oughly before doing any further work on the
set. Then mount the variable condenser in the
box with cement and two No. 6 by % in. wood
or self-tapping sheet metal screws. Mount the
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four clips for headphone, antenna and ground
connections in the box with the same size screws
that were used to mount the tuning condenser.
Be sure to mount a soldering lug on the frame
of the tuning condenser with a No. 6 by % in.
machine screw.

Solder all connections, using rosin core solder
only (acid-core solder and acid flux may cause
corrosion). Pre-heat parts for easier, better
work by holding soldering iron tip against wire
and terminal to be joined for a few seconds.
Then apply just enough solder to cover connec-
tion and fill crevices between wires. Remove
iron, but do not move wires until solder has
set—this takes only a few seconds. When more
than one wire is to be connected at a particular
point, don't solder and resolder. Install all wires

MATERIALS LIST—CRYSTAL SET

Receiver Parts:

1 14" x5 coil form

55 feet No, 22 enamel wire

1 -381.4 mmid, midget single gang condenser (Allied
61-009)

1 Germonium erysial diede (Sylvania type 1N34; (Al
lied 7-219) or General Electric type 1N48 (Allied 7-250)

1 114" pointer knob)

Fahneslock clips

415" x 6" x 33" plywood base or wood cigar box, de-

pending upon model being made

No. B x 14" woodscrews

6-32 x % 4" or longer machine screws

coil mounting brackets

condenser mounting brackets

solder lug

Accessories:

1 2000 ehm headset

1 antenna kit (Allied 83-100)

e

B B B DD

to that point before soldering. Work slowly,
checking each connection as it is made. Mark
the diagram with a colored pencil as each con-
nection is completed. Be sure enamel coating
on wire is scraped off before connecting ends of
coil into set.

Cure for Weak Stations

To get the best results, use a good antenna,
good ground, and a pair of high-resistance head-
phones (1000 ohms or higher). In most cases a
long antenna is unnecessary. However, if sta-
tions are weak, or if nearest one is a great dis-
tance from you, you may need to secure an an-
tenna at least 50 ft. long and as high as possible,
and adjust set for maximum sensitivity by mov-
ing connection at point T ever to point C (see
diagram). Use glass or porcelain insulators at
the antenna ends and rubber-covered wire for
a lead-in to prevent contact with grounded ob-
jects.

If taps are made on secondary winding when
coil is constructed, move connection to ecrystal
diode up and down coil until a tap is found
which gives the best performance for the station
being received. For a ground, drive a few feet
of metal rod or pipe into moist earth or make a
connection to a cold water pipe or radiator.
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The broadeasting station microphone converts
sound to an auto frequency (AF) current which
fluctuates as the sound changes in pitch and vol-
ume. This AF current is an electrical pattern
of sounds picked up by the microphone. Since
it cannot be transmitted alone it is combined
with a strong, steady radio frequency (RF) cur-
rent. The combination is sent out through an
antenna, becoming radio waves. The RF signal
is called the “carrier” because it “carries” the
AF signal. Some of these waves will strike your
receiver antenna, setting up a current which
travels to the set. The crystal detector “demod-
ulates™ the signal—that is, it takes out the RF
signal, but allows the AF to continue to the
headphones where it is converted to sound. The
coil and tuning condenser select a particular sig-
nal from the many constantly striking your an-
tenna. Hence you adjust the condenser to “pick
up”’ the station you want.

Kit Available

A complete kit for constructing the “bread-
board” model of this receiver is available at a
cost of less than $3.00. This kit contains all ma-
terials necessary for constructing the ‘“bread-
board” model. The only extra components
needed will be the cigar box when comstructing
this particular model. The cigar box used by
the author was for Corina Larks cigars. It was
sanded to remove the printing and then given
two coats of shellac. The handle shown may be
purchased from your local hardware store.

® [f you want to secure the kit for constructing the
“breadboard” model of this crystal set, write Allied
Radia Corp., Dept. S, 833 W. Jackson Blvd., Chicago
¥ L

Vacuum Cups Give
Radio a Soft Ride

® Radio amateurs and experimenters find that
vacuum cups with a machine-screw molded in
and a thumb-nut attached, make good rubber
cushions and shock absorbers on a receiver or
transmitter chassis. Sketch shows a gang-con-
denser held and cushioned on chassis, a sub-as-

sembly panel cushioned and held to chassis, and
chassis itself cushioned from operating table. In
latter case, cups also keep chassis from sliding
and scratching furniture. Cups are sold in most
supply stores.—ARTHUR TRAUFFER,

ScIENCE AND MECHANICS



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

71
01 EARPHONES
NI 20005k
L1 L 1
(SEE TEXT)
i
HO0pF
 i7

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.

BEEL HI80LI0
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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.

HEEL HIEOED0D
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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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A SUPER-SENSITIVE ALL-WAVE
CRYSHAL SET

A description of a crystal receiver designed for all-wave reception. This set is an out-

growth of the original set described by the author in our December, 1932 issue. It

J. M. NIGHSWANDER

is es-

pecially designed for the man entering the radio field.

SUPER-SENSITIVE al-wave
A crystal set using plag-in-coils
was developed by the writer
and deseribted in the Decen-
ber, 1922, issue of RADIO-CRAFT, page
364, Now, & new circult has besn
brought out which iz much more sensi.
tive and sélective than the sarlier de-
sign. The lntes: arranpemant vees but
two plug-in coi's (takem from an old
S5.-W. sst), one for each wave band,
anc there i but one basic change in
tha sirenit. The improved sireuit de-
sign is shown in Fig. 1
Uszing the set with o long antenna
and a ground eonnection, KFT (640 ko)
war the highest possible station Lo be
tuned fn. The lower part of the broad-
cost band and short-wave statlons are
received with ths new set with az much
volame and [nr better selectivity than
could bs obtained with the ald set by
using this leng outdoor antenna; in-
stead o a ground connection, a 5O ft
indovr antennn is used a5 A sort of
counterpoise. This counterpoise lowers
the Luning limit somewhat.
(Other bullders of the old cirveuit re-
port distant reception of air ports ard

‘planes, ralies, and seme S-W. utations,
using sbout 3 00 ft. antenna and a 60
L. enunterpoise and tspping the ol
st 3 and I tumns from the ground end.)

What the set has done: Tn & few
days opecation this set has brought in
police calls from Seattle, Portland, San
Frameiseg, Berkeley and Denver: air
ports in Oregon, Washington, Idaho,
Wyoming, Utah, Arizana, Colorado and
Galifornia, with many 'planes in fight.
Heard: Awateur 'phone from half
seross- the 1. 8, and two 5.-W. broad-
cast stations upon adjacent channsls on
the night of Feb. 7. (Caught the call
of but ope at $:01 P. M. [Pascifie
time], W3XL, 6425 kc., 46.98 metars,
Bourd Rraak N 1, playing marimba
wio, La Sorrella) And as for code,
some nights t's like a bee hive! -

The relative broadness of toning on
this zet & an ndvantage in finding 5.W.
broadeasis ard other veice signals, al-
though, &s u crystal set goes, 7t tunes
sharn.

Ballding the Set

The ccils tan be built on selluloid
bakelite, or paper forms § ins. in dia.

THE RADIO BEGINNER

® |n this dnpar{-meni‘ we shall
month simple, but eflective ra

crrfn’r every
io sets and

in experimenting with home-made sats.
new instrumants, as wall as the new tubes, make

Use Mo 18 ot 20 83.0.C. ur D.C.C. wire,
spaced aboat 18 turns 1o the inch,

The large cull, L2, in Fig. 1, has 54
turns, tapped, from the groand snd, at
G, 18, 27, and 40 turns. This eail goes
fier below the broadeast band. For the
rwal stori-wave band the eoil L2 should
have 15 turns, tapped at 3, 6, 9, and
12 turns Irom the ground end’ This
coll, using g counter-poise, goes up
into the broadeast bané and separates
sletions batter, with good wolume, than
the {arge esil. [t is not known how far
thiz coil will tune below 4696 meters,

Coil 1.1, the untaned, fixed, 11-turn
primary, is mece in the genera] manner
described for coils L2: toil L1 must be
made just small enough to slip insids
and at the ground end of sither of the
colls which are need as .2, (This pri-
miry i not a very important winding
and is used bot Yiettle, althavgh, if
loosely coupled when using & ground, it
results in increased eslsstivity on loud
signals )

The same station will eme in on
several taps, but use the ome which
places the station lywest on the tuning

(Continued on page 587)

The

circuits, and other information for radie begin-
ners, or these just starting in radic. There are
thousands of radio fans and experimenters who
are still interested in building their own, and

this endeavor of particular importance.

If you build the sets described in these
pages, won't yeu bs good encugh to advise us
what results you are geting?
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bath the brosdcart and shorb-wave basds.

RADIO-CRAFT fo¢ MAY

19113




ed T
if the
nd
heun

half-
e B0
a0
2 E e
o
tuby
i
eting
W er
fuaen.
ve 8
'n in

S,

m ool
che-
ared
T e

in—
ado

b g an . g e WeRBd. A Lront-wiew Hiusies-
tion of the inetremen: is Fig., Q1074

e

A SUPER SENSITIVE ALL-WAVE
CRYSTAL RECEIVER

fContinued [rom Page 680

condenser setting for lbudes elgenls,

To tune t the higher frequencies, mave the
right-hand switch {marked “right™ i Mo 1)
forward, clockwiis, one to thres tips before
advancing the left-hand awitch irm.  The effi-
cimnoy of this sl wedes s fs putly In the
low-loss eoilw, bot mostly . ihe cne bmmis
chinge in the eiredit, In wilch the detacter in
nactad  permanendtly fo the foag tura  (jrom
oround | om he tapped cod.

List of Parts

One Puretons ar Ratscit exvetal deéteclor (pr
bopoed pleca of gulenw)

One toning tondaaser. 500 mmr., 07 -

One Axed condenser, A03ws, OB,

One set of cofls: (gee text) L1, LE:

One palr of headphares  (Maldwin, Brandes,
eto,] |

Two tan awitchas, "lafh™ Srighi;

Elsven taps;

On: bansboard, 7 ¢ 12 £ & -iny

Ong panel, 7x T x % dn:

Hookup wire, serews, ks

—

e

Thetsar
doiag #i
icemen
factory
coulse, |
Send
slatione

CENT

T LB




RADIOTV -ELECTRONICS

The radio sel described below is enly the first in o
series of projects which will show yau haw ta haova
fun topping power From the sun, Alse In this lssue
ara plans far building o cun batlary, which can bs

How to Put u:ﬂd le pawer @ imall meter, Subsequent Issues will
LAhd'wW yau hew o eanelrucl and use plhar cslor-
the Sun to Work pewerad projects; such as @ sun-controlled reloy ar

light zwileh and parhope @ mers pawerful radis.
If you wan! le carry your experimenfs with sun-
pawar still furthar, lol us knew what prejacts you
would like to see, and we'll Iry to develop ond
publish tham For you,

un-Powered RADI0

¥
HAROLD P. STRAMD [REEL 8

20, A
ZimiN

we bresthe carvy ra

dio programs to us
why not et sunbight
power Lhe recaivar
which eaptures those ra-
dio wives for our entler
thinsment? Research lukb-
curmb e b oord oo ted
and cevaloped radie
rl'l"i'l'n."'l!'ln ".'|1||' x I"J|.l|'¢|'.l|ll
on sunlight.  Now, i
|.'.\|I:LI poti ean  da the
garmio, without heing ar
engineering  genius  or
having a ministure for

|F WE con make the olr

Tosling he compleled recelver,
wnder (1) sunllght osd (3 a 100
wall lamp, Direst suslighl nabirs

elly glvian you mugh sliohger
recenton,

Cratt Print Project No. 248

b Lo l_.]nlsd

Fae o ;“1”_.](-. yiod dhn Build
the radio, sot shown in g, 1
for nbout $11-19 in mateslals
a small invegstmant considering
the fun you will got from (6
It is ‘a2 pocketsiz po-takle;
reguires s convenlional diy
cells for power, ond it coesrt
cven need @i Oo-CHT swlicly
Simply holding vour hand over
the selenfum phiatocells winich
capturs thip pufipower, will
shut off - or fone way down




TR How Selenium Photocells Convert Sun Power e

| I‘i BERIGNING sim-powered proects Tike toe madio

| Ikhﬂl.!.'“ in Fiz, 1, pon i convert suntight' [aio-ele
triciey usng- sedebiom photorella- These are rélatlosly

I levia sk il wiaw e odviate e eomveri ot hest ondily

| abiogt 1% ef the Teht! striking  them into - eleciriad
prwer  Another mothiod “woull be b s =ilicm cdls,

b whith are suiiewhal costly [Mwlr pdvannee 1=+ 1341

| thew wee ahowr 019 et Bell ! Telephoce . Labs,

| lor dnglome, wies FO0 sillcon wmlla meaunis<t inw glu_gg-
(HERTES o RS BT G .I:fll.'!,.ﬂ‘.lnﬁr: Pale W plwer dp exper-

| menal Gefephbone line in Geoneiy,

|

I

|

|

|

|

Far thin tacie. prrjecl. we ased gelen um ells, he-
corvgn Ahat will do’ e feh ey gl Ml i jped
them iy an o miderite prloe, Fig. A shews . =ime-
plifed sectional view of e 90 Uieseoedls, snrroct ly
callich - peleniun heeriernyer,  selfgenciating  photos
gloctrie celly, The light whict hits it penpteites (b
tringareat (romt elecbrode fol cnosesthe selinbnn to
raleucE . slswieine, Theas seloghed slectronmn travie] pernus
the bareier Juser wrd ave frupped pnoorhe Deent ek
trorde 1o form 1 negutive chacpe (The, unilateral con
dugtiviiy of the Lorrer byver prevenis the eloctrens
Promn returndng,  exddpn [or woma sl lakapen ) The

Clopmup ol rodia wili Wil oi slestls e wp,

those abjectisnable temmereinls. On doudy duya
ar at tight, vou oon operate the set by, shining
B WS I walt Tight bulb an the photooells—
thinks to the lew lead reguicoiments of the Uny
trefsistor dsed i this set. However, do not allow
temperature In excess of 185°1 on fhe eolla or
thiey muy ba damaged, In other words keep Hehit
bulb el o fool ar more for pralonged aperntion
An explanztion of swhy we chose the BZM type
photocells for this projec, and hese they enriverd
sunlight Into electrionl power is glven in the bex
iepy nt the b of thig papie

Conslrueting the Rodia. As Figs. 3-8 shaw,
thie pocleet-gize radln hes u dieds detecter and
tramaigtor amplifier ouilt inle a sandard. plastic
oage, In place of the dry call troally vesd for
power, four BEM photecells swhich will nel need
weplacing ove mounted on the bsele dide of the
cae, BDrill all the mounting holes in the plaste
e gbown in iz T, mnd o tien, meunt the
divde, copucitor, veslstor and trangistor to the

Jm.'lm

SLWVERY SPROYED
LOLLECTOR Rfllﬁ

[

O4Fm B LATER
MILECHAR . errps e (e
THIEKNESE  BAST PLaTE  THICKNESS

SECTIONAL VIEW OF SELENIUM CILL

TRAMAPARFST EQrinT
ELECTRODE MOLETUL AR -

SELEN LM LAYER

nepative eliargs an the Trond electrotde 15 30 Gord Lrank-
weidtend b gl oo beotorrfoge This, ridg then Lecses
vhie pogiiive, anil the baee ||-'||-.f' the pasitive termninal
ol the el i

When these two. terisinaly sée covinaead ba the fite
ianting device o amplifier, dorropl ol fhoul 400 mi-
gepampn per bemen will fow, et an extamal nslstince
ol 180 olvens) "herelors o sieh w' céll] we have @
et oob a0 enernof wimilar oo w dey el which tan
bo  coomectnd Tn around wilk othor ginllar cells in
ueriea, paenlld Cor o saovlenspanenllel, 1o abmin the e
pired valage and Gureent eqibind,

terminnl boord

Mount phone Jurle ond ground and
wrtonng torminele o well as the
# MBZLE minlabure tuning sendenaor,
aficd the lareile oore unid  onterim
enll, Into thel: respective positions in
the '}]hﬂh'l\".' crse s shawin ln l"jg.u... el
through

Par the nexl slep, attaeh the el
bractots to the back of the cose with
manchine gerewn g oute ne diews
In Figs: 6 through B,

Theae PEM colla cont fran *1.47 LIy
ARG0 ench (cdoporiding on whers vou
oy e ). Thby’ RILERTTTTN | e
% 04 In, have bn adtive oren of 26
iy nod are rated a8 vell e
sleeuit voltoge, 2 milllampares with

MATERIALE LIST—8UN MALID

1 ibante dane wilh likignd v 145 1}‘;’||., WAL i mieee

wranienli {Lafayeils Badip, 100 Fhdeal Sleeel, Balon Mk,

o LOGESicty Avenwy, Wew Yark, No Y Col. g ME 167, 02820,

Ivterinalional Rectifer Coop. BEM L] theris (Las

tiyeita Rasle o Aled Bedio, 100 N Westr! Aoeus, Chiss
i I nges. Abakil §LAY wmoh b,

1 aslenmn sl with 'lI”il_-IIhU'l Pogh 8 worn Bid hssalensl  pange
501700 ke (Lafayelie w Alllml Radio),

-

1 Blvonle eryalal dlede TN (badeyeits oF Alllsd Raclal

L Lmfdd, electrcybic conlleimes 50 will, Gorsell-Dunilne, BER-1-5
i aghibialuial,  [AIed Ralin b

1 ish.o0n, B omey, Viowatt resiniar (bafayevie groadiled feadie, .

L faythein CH 722 trsmdstor { Lafayelt o) Auli Rudln) .

L S5 wlal b dun g pondeover (Lafayed (e Batlin Gl o RSLY,
3069

2. ponr to ok (AlRed Redio Gt 261 H115, 3513 sl

2

Iiulabel Bladiog gois (Allied Fadio Cal. 241 W 550 Eby Tris

33 eadh $OCL) .

Iih‘h? el kKt LT dlkngter, oo oacten (ay locsl radle mapplt
radi i :

1 Mrmina hearl wilhcB idvndmakd for silder ttahe wam w'd =lee
toattic wrplud sgulpment o make ap),

il Bykalite kil to) BE coiderses shaft.

el Bakedite hnod Ehat san beomishei @ad fheeacsd 1o B ocal
cannfl, (Cafastts Padio | WS-185 $0.07)

ol frm-ug (msulated, wire, st als, els

=




A 10 ol foad, and a
power output of 3 milli-

SUN WTEH;-' Ban CELLS

wafts with g 100 ahm
Yoad, when uszed inaver-
ape sunlight, Under arti-
ficial Hght or with lower
intensity natural day-

E-L.A'I‘.'I'[—-{

_ RED

light, the ratings will of
oolrse be lower, though
the met will still work
well if other cond:tions
iire fivorable,

Complets the wiring
o the mounted compo-
nets -as- shows in Figs,
d through 3, soldering all
connisptions nod leeeping
the lends ns shart az pos-
sible. Cementng four
rithhar knaha ta the

: BLECTROLYTC
b CAPACITOR

\-nm BLACKEY,

'

BLACK

d’ |

SOLDER SPLICES; COVER
FIRSULATTNG TUD

} i -njl

| PHONE
SACKS

--i—TEHMrrw. BOARD FROH
FIHPLLLY ELEC THRUNMC
EQUIIFMENT

batter of the case ot the
Frur oormars will paiae
the case up enough to TMALL Riod
provide eleuwranes far the
auts securing the termi-

nal Boprd,

Tosting the Recelver. With the wiring com-
pletod, nttoch wn antenne wire about 25 0 long,
and elip » ground wire to p groanded lght fx-
ture, heating pipe rodiutorn, plite wrew on o
will cutlet, or finger elip en o dinl phone, In
womne ural arean far removed from calio suiions,
an ouslde antopng about 1000 0, long . may be
needed to i.H'HlE the mladdons o well, For hoad-
| phenes, use the common magnetie type of 2,600
vhm or higher roslstanco,

Plug In' enrphone jocks and hold radio so
stong sunlight shines on phatosketrie cells, Re-
cieplion should stert Oomedistely and you oan
tune radio by tarming both the tuning condenser
kol and unterna coll kuob lo get the atrongest

Yiew from undu-lh ol ierminol beoand, Mote mountng o dour
cells with the brockels humished ogalinsl bock of glostic cave,

g
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;J-;T!'TI dlenrcst nlemals, and stperale the
sintions:

I you pre located in a sleel-franied
huildimi in & hege city closs to the
h'rnﬂil'ﬁgi'::-‘lg stations, doi'l esput
top-rietel performance from this set.
Like the vrymal set deslgns from
which thisis adopted, vol wor't get
the mmacimum. sensitivity and selee-
tivity under such cendidlong, So ke
Lig SEL 00 W Yoy Cousin Emma’s
Bouge fn' the suburbd 8 you really
Willit o see what 10 will do,

Indcer Light Tost, As Fig- 2 shows,
svee conducted o test of curcant out-
put with -8 0-1 milllamater under a
In0-wiitt Iomp. Clip leads attached to
the huttery terminnls show o 5 milli-
ampire current, with the lidht souree
ahout 810 in. shove the cells. Unider
gunligat, this repding weuld  be
amud 2 milllvenperes. CWhin wing
olump to agtivabe (he oells, repmem:
bar nat Lo let the het bulb sty slops
to colls for long perleds of tme,
glooe heatlig  sells over TREVF will
fjure them).

Figure 1 ohows 6 toat of the wadio
uiing o bigh resistongs voltmeter
C20,000 ahew, per volt), which plages
n very light losd on the cells. With
this rll'1.'|.I|:-, angd ptil]l uslog. o 100 watt

fl_l-'_ﬁl.‘.;'__
=1
o -ﬁ]l‘L

-

i

3 wle

FLity AT TEHY
L] I?l'.‘r.'I{'llLI.'I-
o

15

View from rem with plostic lid clossd, Insnloied
‘mrmias]l posts ore used for the gomgng dnd ground

s [ Py
With & 100 watl losip lor llumliation, o current al 5 millamperds
wus gunmrgted by the photocells, In good sunlght, this wolld he

cround 2 ma. moe of less, depanding on e Individual oells

0] oy i

Voliage oomsss e cells o o teel wit o kgh ealstence volimeler
wan |4 vells,

light bulb, we got a reading of abouk 1.4 volls
acress- tho battery,

The dreul: shown bs only ene of many Yo
cotkl dse—just gy lotg as your cirogil dos: not
réguire more than 143 vells normally from o
dryeells Frgare 11 shaws inother type of ci-ouil
you might want to try eut—if you ute ihoan
experimenting mood,

Some other eivcuils can be Lried that might
prove to ko maore selective and sensitive for dreas
whore this may be desdrable, If vou hove ldek In
developing them, Tet vs hear about it

& Craft Priva Ao ealarped e for boilding. son poses

taslive e avpiinhle at 508 ehel, Cipder by prat number,

enchosg remiftarde (mo iS00I S ar st 1 Tusn Craty

Print Dot Scipsce ayu: Mucmasics, 650 Exit Ohio
| Sipepr, Chimagy 11, Hlinrs
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This invention relates to radio receivers, and more par-
ticularly to a radio receiver of the subminiature type
adapted to be carried or worn on the person of the user.

Many types of small portable radio receivers have been
devised, some of which include battery power supplies
and vacuum tube detecting and amplifying means, and
others of the crystal detector type and without batteries
or amplifying means. The receivers of the type includ-
ing batteries have in general been cumbersome and too
large in size to be conveniently carried or worn on the
person. Prior receivers of the crystal detector type with-
out batteries or amplifying means have been unable to
deliver sufficient volume to prove satisfactory to the user,
even when turned to a powerful transmitter a few miles
distant.

There is a real need in many fields for a small miniature
radio receiver adapted to be worn or carried on the per-
son. In the military services, and in civil defense work,
for example, such receivers would have widespread use
for transmitting intelligence to soldiers or civil defense
workers. Miniature radio receivers adapted to be plugged
into the ear, for example, could also find great utility in
connection with public activities, such as football games,
in which spectators equipped with such radio receivers
could receive a running description of the game to supple-
ment their visual impressions.

Accordingly, it is an object of this invention to provide
a radio receiver of the subminiature type which provides a
strong clear signal without requiring the use of batteries
or amplifying means, such as vacunm tubes or transistors.

It is a further object of this invention to provide a radio
receiver of the subminiature type which is light in weight
and inexpensive to manufacture.

In achievement of these objectives, there is provided in
accordance with this invention a miniature radio receiver
of the crystal detector type in which an inductive tuning
winding is carried by the diaphragm member which pro-
duces the sound waves, the audio frequency currents pro-
duced by the rectifying action of the crystal detector pass-
ing through the inductive winding and reacting with a
permanent magnet field to provide a dynamic speaker ac-
tion. The powdered magnetized metal forming the per-
manent magnet field, in addition to providing a dynamic
speaker action by its reaction with the audio frequency
current passing through the inductive winding also pro-
vides permeability tuning of the radio frequencies in the
inductive winding. In one embodiment of the invention,
the permanent magnet field means is adjustably spaced with
respect to the inductive winding to permit tuning the re-
ceiving circuit to a desired frequency. In another embodi-
ment of the invention, the permanent magnet field re-
mains fixed with respect to the inductive winding, the
spacing of the permanent magnets with respect to the
inductive winding being such as to provide resonance at
a predetermined frequency. The permanent magnet field
is preferably provided by magnetically oriented permanent
magnet particles held in a binder or holder of non-metaihc
plastic or ceramic material,
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Further objects and advantages of the invention will
become apparent from the following description taken
in conjunction with the accompanying drawings in which:

Fig. 1 is a perspective view, partially diagrammatic and
schematic, of a miniature radio receiver in accordance with
one embodiment of the invention;

Fig. 2 is a side elevation view of the radio receiver of
Fig. 1;

Fig. 3 is a perspective view, partially diagrammatic
‘and schematic, and with the casing broken away, of a
modified radio receiver in accordance with the invention;

Fig. 4 is a side elevation view of a modified type of
diaphragm having an inductance carried by both surfaces
of the diaphragm; and

Fig. 5 is a side elevation view of a still further modi-
fied type of receiver in which the permanent magnet field
is in the form of a hollow tubular member which sur-
rounds the inductive taning winding.

Referring now to the drawing, and more particularly to
Figs. 1 and 2, there is shown a subminiature radio re-
ceiver generally indicated at 10 and comprising a casing
or housing 12 preferably formed of plastic or other dielec-
tric material and including a body portion 14, which
may be generally cylindrical in shape, and end walls 16
and 18. Disposed within casing 12, and preferably lying
in a plane generally parallel to end walls 16 and 18, is
a very thin dielectric disk member 20. Disk 20 is dis-
posed adjacent but spaced from end wall 16 and is sup-
ported with respect to casing 12 by a suitable retaining
means indicated at 22. End wall 16 is provided with an
aperture 24 located on the longitudinal axis of housing
12, and a hollow, sound conducting ear plug 26, formed
of rubber or other suitable material, is connected over

-aperture 24,

An inductive winding 28 in the form of an electrically
conductive non-magnetic spiral is positioned on one sur-
face of disk 29, winding 28 preferably being positioned
on the disk by any of the well known methods of printed
circuitry and becomes magnetic only when current is fow-
ing in it. The two ends of winding 28 are connected by
conductors 38 and 32 to opposite sides of a germanium di-
ode detector 35. A radio frequency by-pass condenser
34 is connected in paraliel with detector 36 across con-
ductors 3¢ and 32. The use of by-pass condenser 34 is
optional, but the condenser is preferably employed to mini-
mize any tendency of the unrectified radio frequency cur-
rent components to block the crystal detector 36. This
tendency to block occurs particolarly at very high radio
frequencies, such as those encountered in frequency modu-
lation reception. This by-pass capacitor also partially tunes
the spiral inductance. "One end of winding 28 is also con-
nected by means of a conductor 38 to a metallic ear clip
49 which Is positioned exteriorly of casing 12 and is
adapted to be clipped onto the ear of the user to permit
the body of the user to serve as an antenna.

Disposed adjacent disk 28 but in spaced relation thersto
is a disk 42 made of plastic or other suitable dielectric
material. Embedded in disk 42 are powdered metal par-
ticles 44 which are permanently magnstized in the direction
N-S, preferably along an axis perpendicular to the plane
of disk 29 and inductance 28. Disk 42 is mounted on and
carried by a threaded rod or shaft 46 which passes through
a threaded bearing in end wall 18 of the housing, A
krurled operating knob 48 is connected to the outer end of
rod 4§ exteriorly of the housing.

In using the radio receiver shown in Figs. 1 and 2, the
user inserts ear plug 26 in his ear, and fastens ear clip
40 to an ear Iobe. The connection of ear clip 48 to the
ear lobe provides am antenna connection to the tuning
circuit comprising spiral inductive winding 28 with the
listener’s bedy serving as an antenna. Tuning to the
desired frequency is accomplished by turning knob 48
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to rotate shaft 46 and thus move disk 42 axially with
respect to disk 28 and winding 28. Movement of disk
42 with respect to winding 28 changss the inductance

value of winding 28 due to the change in the spacing of -

the. ferrous particles 44 with respect to the winding 28,
thereby varying the fxequency to which the circnit is
taned.

Dicde detector 38 rectifies the radio frequency signal

and produces audio frequency currents in accordance with
.10

the audio modulation of the radic frequency carrier
These audio frequency currents flow through winding 28
and produce a magnetic field which reacts with the
permanent magnet field produced by ferromagnetic par-
ticles 44 in disk 42. The réaction of these two magnet
fields with each other provides a dymamic speaker action
which vibrates disk 28 and produces sound waves. These
sound waves pass through aperture 24 in end wall 16
and through plug 26 to the ear of the listener.

~ Volume control is obtained in the embodiment of Fig, 1
by adjusting disk 42 to be just slightly off the position
which produces peak resonance in the tuning circuit.

The radio receiver herein-before described will receive
amplitude modulated radio signals and will also satis-
factorily receive frequency miodulated broadcasts which
are modulated by voice frequencies or other frequency
modulated smnals of a relatively narrow range of modu-
lation.

The embodiment shown in Fig. 3 includes a housing
12’ made of plastic or other suitable material and an
ear plug 26" both generally similar to those described in
the embodiment of Fig. 1. Positioned with housing 12’
substantially centrally of the longitudinal axis thereof,
and perpendicular to-that axis, is a very thin dielectric
disk 20’ having positioned on a -surface thereof sub-
stantially perpendicular to the longitudinal axis an induc-
tive winding 28’, both the disk 20 and winding 28’ being

similar to those prevmhsly described in connection with.

the embodiment of Fig. A hook 12" which is part
of the casing 12’ is prov1ded to loop over the ear to
support the radio receiver.

Positioned within casing 12’ adjacent the end wall 16’
to which ear plug 26’ is commected and in spaced rela-
tion to 'disk 20’ is a highly magnetized thin metal disk
46 having numerous perforations 48 therethrough. Dis-
posed on the other side of disk 20” and in spaced relaticn
thereto is a thin solid metal disk 56 which is also highly
magnetized. Disks 28’, 46 and 56 are supported with
respect to housing 12’ by suitable supports indicated at
52.

Tﬁe opposite ends of winding 28’ on disk 20 are con- !

nected by conductors 54 and 56 to the opposite sides
of a radio frequency -by-pass capacitor 58. One side
of a germanium dicde or other suitable solid state de-

‘tector 606 is conmected to conductor 56 and thus to one

side of capacitor 58 and to one end of winding 28’. The
other side of germanium diode detector 69 is connected
to the stator 62 of @ volume control resistor. The rotor
64 of the volume control resistor is connected to com-
ductor 54 and. thus-to one side of capaciter 58 and to
one end of winding 28’. - Rotor 64 projects through the
casing 12 to the exterior of the casing where it is accessi-
ble for manual operation.

In order to utilize the capacitance between disks 46
and 59 in the tuning circuit, disk 4§ is connected by con-
ductor 66 to conductor 56 and thus to one end of wind-
ing 28’. Disk 5¢ is connected by conductor 68 to one
end of the stator resistor 62 of the volume coatrol and
thence through rotor 64 to the opposite side of winding
28’. ~Thus, the capacitance betwesn plates 46 and 50 is
connected in parallel with winding 28’. Disks 46 and
50 serve as permeability tuners due to the fact that they
are formed of magnetic material and thus affect the
inductance of winding 28’. In the embodiment shown,
disks 46 and 58 are fixed with respect to winding 28/,
thereby causing the inductive tuning circuit to be resonant
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at a fixed frequency. However, obviously, disks 46 and
59 could be made rhovable with respect to spiral winding
28’, thereby permitting tuning to different frequencies.
Also, the disks 46 and 50 could be of the type shown in
Fig. 1 in which permanently magnetized ferrous par-
ticles are embedded in a dielectric material.

An ear clasp 70 having a screw threaded clamping ele-
ment for engagement with the ear lobe of the listener is
disposed exteriorly of casing 12°. Ear clasp 70 is con-
nected. to the tuned circuit by conductor 72. An antenna
coupling capacitor 74 is connected in series with conductor
72 between ear clasp 70 and the very semsitive detector
60. When ear clasp 76 is connected to the ear lobe of
the listener, the body 'of the listener then serves ias an
antenna and is ¢connected to the tuning circuit,

The audio modulations of the radio frequency carrier
are detected and rectified by germanium diode detector
68. The rectified audio currents pass through conduc-
tive spiral 28’ on dielectric disk 28 and react with the
permanent magnet field of magnetized disks. 46 and 50.
Disk 28’ then vibrates as a dynamic speaker element to
produce sound waves which pass through the perfora-
tions 48 of disk 46 and thence through aperture 24 and
ear plug 26’ to the ear of the listener.

The. capacitance and permeability inductance values
of the embodiment of Fig. 3 preferably remain fixed, so
that the receiver remains tuned to a single predetermined
frequency. Volume control is obtained by adjustment of
the rotor 64 of the resistor, rotor 64 being accessible
to the listener from the exterior of the casing.

As shown in Fig. 4, the conductive spirals 28 and 28’
on the disks 20 and 20’ may be positioned on both major
surfaces of the disk. When this is done, the two con-
ductive spirals 28" are connected in series with each
other, as, for example, by a conductor 29 passing through
the disk 29".

As shown in Fig. 5, the permanent magnet field may
be provided by a permanently magnetized hollow tubular
member 75 of magnetic material which surrounds the
dielectric disk 76 on which the inductive winding 77 is
positioned. Tubular member 75 may be of plastic con-
taining magnetized particles, Disk 76 is disposed within
the magnetized tube 75 substantially midway of the length
of the tube. Tube 75 is preferably magnetized along
its longitudinal axis, so that one end is a north pole and
the opposite end is a south pole. Winding 77 is connected
to a solid state rectifier, such as a germamum rectifier,
as previously described. Winding 77 is also provided
with an antenna connection such as those previously de-
scribed. - The rectified audio component of the radio
frequency signal passes through winding 77 and sets up a
magnetic field which reacts with the magnetic field pro-
vided by the permanently magnetized tubular member 75,
The reaction of the two fields causes a vibration of the
disk 76 to provide a dynamic speaker action.

It can be seen from the foregoing that there is provided
in ‘accordance with this invention a miniature radio re-
ceiver ‘which is simple in construction and economical to
manufacture and sell. The radio receiver requires no
batteries for its operation, and provides a dynamic speaker
action due to'the position of the current carrying inductive
winding on the diaphragm member relatlve to the per-
manent magnet field,

While there have been shown and described particular
embodiments of the invention, it will be obvious to those
skilied in the art that various changes and modifications
may be made therein without departing from the inven-
tion, and, therefore, it is aimed to cover all such changes
and modifications as fall within the true spirit-and scope
of the invention such as the employment of three or four
contact germanium elements instead of the dual contact
detector element shown, Furthermore, if desired a silicon
strip sun operated battery could be employed with this
invention where amplification is-desirable. - - A still-further
modification may be employed wherein-the detected audio
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currents may be employed to power a signal amplifying
transistor in accordance with this invention.

Having thus set forth and disclosed the nature of this
invention, what is claimed is:

1. A subminiature radio receiver comprising a casing,
a thin diaphragm of dielectric material disposed within
said casing and inductive tuning winding carried by said
diaphragm for receiving a radio frequency signal, means
for providing a low reluctance permanent magnet field
having low core losses at radio frequencies adjacent said
winding, and means connected in circuit with said winding
to detect an audio frequency component of a radio fre-
quency signal and feed said audio frequency back to said
tuning winding, said audio frequency component react-
ing with said permanent magnet field to dynamically re-
produce audible sound.

2. A subminiature radio receiver comprising a casing,
a thin diaphragm of dielectric material disposed within
said casing, an inductive tuning winding carried by said
diaphragm, a low reluctance permanent magnet field
means having low core losses at radio frequencies dis-
posed in said casing adjacent said winding, and means
connected in circuit with said winding to detect an audio
frequency component of a radio frequency signal and
feed said audio frequency component back to said tuning
winding, said audio component co-acting with said per-
manent magnet field to dynamically vibrate said dia-
phragm according to said audio component.

3. A miniature radio receiver as defined in claim 2 in
which said magnet field means is adjustably movable with

" respect to said winding to vary the resonant frequency

of said tuning winding.

4. A miniature radio receiver as defined in claim 2 in
which said magnet field means is disposed on opposite
sides of said inductive winding.

5. A miniature radio receiver as defined ir claim 2 in
which said magnet field means is in fixed spaced relation
to said winding whereby said winding remains tuned to
a predetermined fizxed frequency.

6. A miniature radio receiver comprising a casing, a
thin diaphragm of dielectric material disposed within said
casing, an inductive tuning winding carried by said dia-
phragm and adapted for connection to an antenna means
for receiving a radio frequency signal, means for provid-
ing a permanent magnet field having low core losses at
radio frequencies adjacent said winding, and means con-
nected in circuit with said winding to detect an audio
frequency component of said radio frequency signal and
feed said audio frequency component back to said tuning
winding,

7. A miniature radio receiver comprising a casing, a
diaphragm of dielectric material disposed within said
casing, an inductive tuning winding carried by said dia-
phragm for receiving a radio frequency signal, a low
reluctance permeability tuning means having low losses
at radio frequencies disposed within said casing adjacent
said winding, and means connected in circuit with said
winding to detect an audic frequency component of said
radio frequency signal and feed said audioc frequency
component back to said tuning winding.

8. A miniature radio receiver comprising a casing, a
diaphragm of dielectric material disposed within said
casing, an inductive tuning winding carried by said dia-
phragm and adapted for connection to an antenna means
for receiving a radio frequency signal, a low reluctance
permeability tuning means having low losses at radio fre-
quencies disposed within said casing adjacent said wind-
ing, said permeability tuning means being adjustably mov-
able with respect to said winding to vary the resonant
frequency of said winding, and means connected in cir-
cuit with said winding to detect an audio frequency com-
ponent of said radio frequency signal and feed said
audio frequency component back to said tuning winding.

9. A miniature radio receiver comprising a casing, a

10

15

20

0w
S

30

35

40

45

50

60

70

6

diaphitagm of dielectric material disposed within said
casing, an inductive tuning winding carried by said dia-
phragm for receiving a radio frequency signal, a perma-
nently magnetized permeability tuning means having low
losses at radic frequencies disposed within said casing
adjacent said winding, and means connected in circuit
with said winding to detect an audio frequency component
of said radio frequency signal and feed said audio fre-
quency component back to said tuning winding.

10. A miniature radio receiver comprising a casing, a
thin diaphragm of dielectric material disposed within said
casing, an inductive tuning winding carried by said dia-
phragm and adapted for connection to an antenna means
for receiving a radio frequency signal, permanent magnet
means having low losses at radio frequencies disposed in
said casing adjacent said winding, and means connected
in circuit with said winding to detect an audio frequency
component of said radio frequency signal and feed said
audio frequency component back to said tuning winding.

11. A miniature radio receiver comprising a casing, a
thin diaphragm of dielectric material disposed within said
casing, an inductive tuning winding carried by said dia-
phragm, means disposed in said casing for providing a
low reluctance magnetic field adjacent said winding hav-
ing low losses at radio frequencies, and solid state rec-
tifier means connected in circuit with said winding to
detect an audio frequency component of a radio frequency
signal and feed said audio frequency component back to
said tuning winding.

12. A miniature radio receiver comprising a casing, a
diaphragm of dielectric material disposed within said
casing, an inductive tuning winding carried by said dia-
phragm for receiving a radio frequency signal, a magnetic
permeability tuning means having low losses at radio fre-
quencies disposed within said casing adjacent said wind-
ing, and a solid state rectifying means disposed within
said casing and connected in circuit with said winding to
detect an audio frequency component of said radio fre-
quency signal and feed said audio frequency component
back to said tuning winding.

13. A miniature radio receiver comprising a casing, a
diaphragm of dielectric material disposed within said cas-
ing, an inductive tuning winding carried by said diaphragm
and adapted for connection to an antenna means for re-
ceiving a radio frequency signal, magnet means having
low losses at radio frequencies disposed within said cas-
ing adjacent but spaced from said diaphragm, means for
varying the spacing of said magnet means from said wind-
ing, and means connected in circuit with said winding to
detect an audio frequency component of said radio fre-
quency signal and feed said audic frequency component
back to said tunming winding. :

14. A miniature radio receiver comprising a casing, a
diaphragm of dieleciric material disposed within said cas-
ing, an inductive tuning winding carried by said dia-
phragm and adapted for connection to an antenna means
for receiving a radio frequency signal, permanent magnet
means disposed in said casing adjacent said winding, said
magnet means including a plurality of similarly oriented
magnetic particles embedded in a non-magnetic holding
means, and means connected in circuit with said winding
to detect an audio frequency component of said radio
frequency signal and feed said audio frequency com-

_ponent back to said tuning winding.

15. A miniature radio receiver as defined in claim 14,
in which said magnet means is adjustably movable with
respect to said winding to vary the resonant frequency
of said tuning winding.

16. A miniature radio receiver as defined in claim 14
in which said magnet means is disposed on opposite sides
of said inductive winding.

17. A miniature radio receiver as defined in claim 14
in which said magnet means is in fixed spaced relation to
said winding whereby said winding remains tuned to a
predetermined fixed frequency.
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18.. A miniature radio receiver comprising a-casing,:2a
dizphragm .of dielectric material “disposed within -said
casing, an inductive tuning winding carried: by said ‘dia-
phragm and-adapted for ‘connectionto an antenna means
for Teceiving d radio frequency signal, a-generally hollow
cylindrical ‘permanent ‘magnet :member disposed within
said casing, said diaphragm being . positioned within the
hollow interior of said magnet member, ‘and means con-
nected in circhit with said winding to-detect an audio fre-
quency component of said radio frequency signal and feed
said audio frequency componert back to said tuning wind-
ing. ¢ , o L

19. A miniature radio receiver comprising a casing, a
diaphragm of dielectric material disposed within said cas-
ing, an inductive tuning winding carried by said -dia-
phragm and adapted for connection to an antenna means
for receiving a radio frequency signal, a generally hollow
cylindrical’ permanent - magnet member disposed within
said casing, said diaphragm being positioned within the

10

8
hollow :interior of said cylindrical magnet member in 2
plane substantially perpendicular to the longitudinal axis
of 'said magnet, snd means connected in- circuit -with said
winding to detect an audio frequency component of said
radio frequency -signal -and feed said audio. frequency
comporent back to-said tuning winding. -
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| A Simple Radio-
| phone Receivesr

E By JAMES LEO McLAUGHLIN
(Comtinucd from page 11413

PR B e e s g T FE—

aumber eich fasterer {rom g to lefy,
l t0 8. Alongside of hole No, 1 push twe
tasteners with a paper clip undernesth—

mark GND {ground), Ohe half inch
Jowy from []}ﬁ). mnch a small bole; this
5 the starting poir: of the onil.

Talee the wire and pudh the el i the
mole. Wrap the ead amound ome of the
[astensra GND (on the inside of the e
taimer), Be sure that where the wire

touches the fastener, the enaomel has been |

u:r:.fc-ﬂ off or else u poor conmection will
result,

Mext pull the wire tight and commence
windmg the tofl. The totil nember of
turna ia seventy, dnd @ tap s aken off
at each of the follewing turns: The 15th,
2th, 25¢h, An, 35h, 43th, 15tk 55¢h and
e Dth.

Fig. 1 showi how to tap the mil The
mportant things o lock owt for are that
the ool iv wound as tight as possble. and
Hat the cnamel is scraped off the wire,
where it makes comnecoon with the fas-
teners. - The 12th torn is comact Mo, 1 the
ith Mo. 2, et

Ths nect job i the switch that meves
over the contacts

ciose to the id Bend one end down Aush
with the side and posh the other end thru
the top and hend aver,

Put the cover bak on the conminer and
tend the end oi the fastener so thar it rides
aver the contacts cosily, when the cover Is
turned, but be sure that it tonches each of
them. Breal off the snrplue end

The other lurge fastener 15 pushed thra
the lid opposite the switch and is bent as
shown_in Fig, 2, so that it ean hold the
suall erystal. A short piece of bare wire
tabout Mo, 24 will do), acls ws the car-
whisker, a pin is fistemed to one end and
the nther end i weapped around the end
of the switch—the part that is bent over
(see Flg, 2).

Fig. .’?:huws the diagram of connecdons
and meeds little comment, _ .

The telephone receiver is a single Mur-
dock without bead band, and can be pur-
chased for aboul 3500 O courge any
ather kind may be sibatituted,

For the antenns sne-hal poutnl of Huo.
18 bare copper wire will do. Thiz will

ive about 100 feet of wirse. Two porce-
ain deats will also be required ard should
not cost aver 5 cent. The wire esn he had
for about 30 cents. .

String the wire the greatést length pos-
sibile, and attach outer end to a trees or
other elevation, at least thirty feet aigh
(3oe Fig. 4).
enters house asd i attched to the
wwntch button marled ANT and a st

piece of rubber tubing should be slipped |
aver the wire where it passes through the |

wall ¢f the building,

A good ground can be had by connecting |
nearsst gas or water pipe. |

e the b o p ot
cT i ar a le of about two
im:hng 50 tﬂﬁt mma.m wrap several
turns of wire around it and twist tightly,
To operate the set, bead the cat-whisker
wire o that the ply rests on the crystal,
Move pin over ihe sorfave untl a Big;
nil i5 heard; at the same time move t
switch ower the contacts, and lesve 3t oo

the ore that brings = the stasion the Toud- |

Ciew |

eit.  With this se: in New York
wing only a single No. 24 wire, 25 feer
Iolﬁg&_nrung up m a reom, WDY'S and
WIZS cotcerts came in fine and on sev-
eral occasions, the phose could be held
about six fuches from the ear and still the
miisic dind voicr covld be distinguished,
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A Simple Radiophone Receiver

By JAMES LEO McLAUGHLIN

HE impartane points of this set sre
lat: it i simple in comstruction
and operation. A knife or razor
blade and & small nail are the
only tools required to make it, The

cuingdety sl can easily be constructed in
about one-half hour,

24, It is inescpensive the toal corsh, in=
chading the 'phone and antenna is less than
£L00 the set itealf costing anly 2115 eonta.

3. Iltizas= et ds most of the crys-

@l sets now belng sold and in most zases
superior 1o them.

mlators [
Complate Radiapkones Re-
CRTS.‘“L ceiving Set Did Hot Coat

Winner of First Prize $100.00

With Aerinl Wire and [5n-
nciuded, This

Over 88.00 and This
Covered the Com af the
Telrphone Receiver,

TR REOR R b i e D 1 ) FeaT—

|

{ WHAT THIS OUTFIT WILL DO
| W ooy of this kind will bring In cndio
3 phone music and radiephons entertain-
| ment o8 sent out by trondisilng
! nemtlons previding the ou ks gl wavre than
| 16 1030 miles frym the station,

| The nerisl in that case should bs at least 80
| Featbng und semponsd of dour wires.

' outfi of thy ldad cannot e used for
[ may grester distnce than 18 to 30 miles s
1
§

the moot. The further you afe awas) from

the broadcasting station the

your serinl must be,
—EDITOR,

e

highet and longe:

e T T R TITIT I TR

e material recuired 1s a8 follows:
l Paper contalner (4" in diamete-),
13 Peper (asteiers (small size),
2 Paper {asteners (laree size}.
3 Popar clips
2 Oz, Na, 26 enameled copper wire.
1 Small piece of silicor or galera
1 Common pin
Take the conthiner and panch nine holes
uiie sich down from the top, with a sma’l
natl, one hali inch apart. Into each Hole
push & paper fastencr. With pen and ing
LGontinued on page 1!?3}
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| A Simple Radio-
| phone Receivesr

E By JAMES LEO McLAUGHLIN
(Comtinucd from page 11413

PR B e e s g T FE—

aumber eich fasterer {rom g to lefy,
l t0 8. Alongside of hole No, 1 push twe
tasteners with a paper clip undernesth—

mark GND {ground), Ohe half inch
Jowy from []}ﬁ). mnch a small bole; this
5 the starting poir: of the onil.

Talee the wire and pudh the el i the
mole. Wrap the ead amound ome of the
[astensra GND (on the inside of the e
taimer), Be sure that where the wire

touches the fastener, the enaomel has been |

u:r:.fc-ﬂ off or else u poor conmection will
result,

Mext pull the wire tight and commence
windmg the tofl. The totil nember of
turna ia seventy, dnd @ tap s aken off
at each of the follewing turns: The 15th,
2th, 25¢h, An, 35h, 43th, 15tk 55¢h and
e Dth.

Fig. 1 showi how to tap the mil The
mportant things o lock owt for are that
the ool iv wound as tight as possble. and
Hat the cnamel is scraped off the wire,
where it makes comnecoon with the fas-
teners. - The 12th torn is comact Mo, 1 the
ith Mo. 2, et

Ths nect job i the switch that meves
over the contacts

ciose to the id Bend one end down Aush
with the side and posh the other end thru
the top and hend aver,

Put the cover bak on the conminer and
tend the end oi the fastener so thar it rides
aver the contacts cosily, when the cover Is
turned, but be sure that it tonches each of
them. Breal off the snrplue end

The other lurge fastener 15 pushed thra
the lid opposite the switch and is bent as
shown_in Fig, 2, so that it ean hold the
suall erystal. A short piece of bare wire
tabout Mo, 24 will do), acls ws the car-
whisker, a pin is fistemed to one end and
the nther end i weapped around the end
of the switch—the part that is bent over
(see Flg, 2).

Fig. .’?:huws the diagram of connecdons
and meeds little comment, _ .

The telephone receiver is a single Mur-
dock without bead band, and can be pur-
chased for aboul 3500 O courge any
ather kind may be sibatituted,

For the antenns sne-hal poutnl of Huo.
18 bare copper wire will do. Thiz will

ive about 100 feet of wirse. Two porce-
ain deats will also be required ard should
not cost aver 5 cent. The wire esn he had
for about 30 cents. .

String the wire the greatést length pos-
sibile, and attach outer end to a trees or
other elevation, at least thirty feet aigh
(3oe Fig. 4).
enters house asd i attched to the
wwntch button marled ANT and a st

piece of rubber tubing should be slipped |
aver the wire where it passes through the |

wall ¢f the building,

A good ground can be had by connecting |
nearsst gas or water pipe. |

e the b o p ot
cT i ar a le of about two
im:hng 50 tﬂﬁt mma.m wrap several
turns of wire around it and twist tightly,
To operate the set, bead the cat-whisker
wire o that the ply rests on the crystal,
Move pin over ihe sorfave untl a Big;
nil i5 heard; at the same time move t
switch ower the contacts, and lesve 3t oo

the ore that brings = the stasion the Toud- |

Ciew |

eit.  With this se: in New York
wing only a single No. 24 wire, 25 feer
Iolﬁg&_nrung up m a reom, WDY'S and
WIZS cotcerts came in fine and on sev-
eral occasions, the phose could be held
about six fuches from the ear and still the
miisic dind voicr covld be distinguished,

Setovce and Tnvendion for April, 1922
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Fig. 2 shows how this|
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pash the eds thru the side of the cover, |
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The MMt pomaube and toeurnin book i wiring
publishad. Twanty-shchth Editian jius aun

Leather Cover.  Git Edgrs, Podkot Szn, $9.00
Santon ressipb ok Py T $220

H. C. CUSHING, J.
8 WEST 40h STREET,  NEW YORK

MA

Meudiel "0 %ho

COLTS anfl
OvoamnG vo

Al pur guas Uranml oow
direat TRafn TuAEnry, s hanis tely perfu.t

i ) ARMY

A5 kT SR, 18,45,

VAl S AL

“’Wﬂi'lmﬂ-ﬂ der 30 oal, J19.95, — Hand
Tiiler 52 gnl, b

e et g SR Svtnger B aal, W

SEND NOMONEY

Fuz?ddum o Dlevery.
INIVERSAL SALES CO.
141 Broadwsy Depi 40 New York, LY.

The other end of the wire |

SEX

Facts olher sen bovks doe't
ki elisouss are tald n
.

FoaLyn:
11 rontaing mose rend imforma-
o thanall other sex booka pu?
o = pinl B e

Masur Rappiness,” Himp pinin  pawer,
0 mali, for £1.00, enar
Capyeipht LAS] Emmr uriher, chsek m'lrl.rmll.

LUUNSEL SERVICE, Dept. 38, 257 W, 71ut 50, New Yerk

T NG |

Framm "IV hire I

| WALWAIHEE STNNDL. F WATCH REFRINNG, 860 Mason 5L, WITWAUKET WIS




A Simple Radiophone Receiver

By JAMES LEO McLAUGHLIN

HE impartane points of this set sre
lat: it i simple in comstruction
and operation. A knife or razor
blade and & small nail are the
only tools required to make it, The

cuingdety sl can easily be constructed in
about one-half hour,

24, It is inescpensive the toal corsh, in=
chading the 'phone and antenna is less than
£L00 the set itealf costing anly 2115 eonta.

3. Iltizas= et ds most of the crys-

@l sets now belng sold and in most zases
superior 1o them.

mlators [
Complate Radiapkones Re-
CRTS.‘“L ceiving Set Did Hot Coat

Winner of First Prize $100.00

With Aerinl Wire and [5n-
nciuded, This

Over 88.00 and This
Covered the Com af the
Telrphone Receiver,

TR REOR R b i e D 1 ) FeaT—

|

{ WHAT THIS OUTFIT WILL DO
| W ooy of this kind will bring In cndio
3 phone music and radiephons entertain-
| ment o8 sent out by trondisilng
! nemtlons previding the ou ks gl wavre than
| 16 1030 miles frym the station,

| The nerisl in that case should bs at least 80
| Featbng und semponsd of dour wires.

' outfi of thy ldad cannot e used for
[ may grester distnce than 18 to 30 miles s
1
§

the moot. The further you afe awas) from

the broadcasting station the

your serinl must be,
—EDITOR,

e

highet and longe:

e T T R TITIT I TR

e material recuired 1s a8 follows:
l Paper contalner (4" in diamete-),
13 Peper (asteiers (small size),
2 Paper {asteners (laree size}.
3 Popar clips
2 Oz, Na, 26 enameled copper wire.
1 Small piece of silicor or galera
1 Common pin
Take the conthiner and panch nine holes
uiie sich down from the top, with a sma’l
natl, one hali inch apart. Into each Hole
push & paper fastencr. With pen and ing
LGontinued on page 1!?3}

Cround
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Selective, Fixed Detector

CRYSTAL SET

Try this new-type crystal set. It really separates
the stations, even in the big city

By N, J, RUBENS

Eaginsering Bividon. Alled Radis Cerparation

NE of the grostest sharteomingg of the sw-
erfpe crvatal sel an providing satistactory
- broadeast reseption, - pspeemllv in metro-
palitan exene, g5 lnck of cullicient selectivity o
soperate FiRtinee, The receivep describud in this
ariicle ia an offshoat of the old foshdoned crystal
sol thal hes . been popular for o TAROY ¥Ears.
Bt it hos now been brogsht up to date pgies
eially with sogard {o welectiviig.
This: set B designed: to cover the: broadeset
hand amel {0 produce good velume on loca] sta-

140

LT OF MATENLALS

TN diode  delooior

1 1 geng 450 mmid, werlakls con-
s

& Coils [Allied Hodla 2080-560)

1 30 mmid. mira sondensor

4 Fahmiack elips

4 L Brcckats

B Weod scoews

E Orie-54" ALY, mockloe scrows

! Tuning knob

T HNo. & soldering Ings

1 .00 -mid, mica condenser

—

tions whith hitier that avirese
salectiity,  This &5 accom-
plished v the ure of tuwn
tunsr cirenits instesd of the
usta. sinecle tuned cfreait usad
i most crystal sets Like ol
erystal sole, thie redsiver re.
quires-no  extermal powar io
operaie it It e eimple o con-
slruct and oparate, and 15 eoo-
nomieal to bubld

Of the twy impartant spacia
feabures of this saof, one 15 the
o ol u 1S4 ervatal dinds, Tt
provides [ur -grester  sensi
Hvity, eliminates the nead for
ailjitstment, requires oo Spe-
cial mount, and may be wired
into the eireunil divectlv. The
erarstel ds protecied from dust
ad ditl pnd i less guldjest o
damage in vse Tig svell slie
makee it cotvenlmt e e
The same orystal, oz in this 42t
wagdeveloned during the war
for use in rafar equipmiend &3
It i= ‘now wmyvailable #0r gerneral nee

o deteetar,
anid, while it 5 mors expereivs than the old
ervetal detadtor, iU worth che differenss

The wakiable - Selectivity incorporated in this
erymtal pet s fotmd 1n few other crysinl seis, 16
15 sspecially advicitagonis whan the recsiver iz
to be wsed in an arem serviced by two or maore

loes] hbroadeas stetong: Wil the sai sdjusied
for maximum seleotivity, She simultaneous -
eephion of twa or more lecal Slaitons whizh s
cheracteriste of the average crystal sot, is greatly

BrEnE AsD MDCHANICE



mimimized-ard In most Ingtances it has heetl an-
tirely eluninited.

Vortubly condsnser timing iz used in prafer-
ence to tapped coils or ctherwise-variable mdue-
tanees Jor prosier pase of opecntion and com-
paeiness of spnatructiom,

In assembling the parts for this set, it iz im-
wovkanit o frst determings the correct pogition of
the wariable condenser in relidion fo the base
Board. The condenser musl be mounted eo that
when the plates ere unmeshed the rotor plates
do mot it the Ixise baord, The four bEoles on the
hottom of the condunser, two [roat snd two Tesr
ngarart the sorners; ore then tapped lo lake Mo
14 ineh mochine serews: to motind (e condensy

hrackets. Eelf-tapping motal serews may be used
instesd -of tapping the condenser [rame buat in
either |mstanee core must be faken {o prevent
the ende of the gerews from interfering with
the movement of the rotor plites or from shorl-
irg rotor fo stster, depending on fhe maks of
variable gendenser used. Mount the eolle i the
munner degeribhas abhove, an the sondensar frame
using the two holes nearest the top rear cormers
Betew [uhnebbole clips snd suldering lags to the
Isase board of the set!

Before procowding with the wirng, # &l
portant Ao pote thet the end of the coil mearest
the bradlees 15 called 1he "cold" end, and is the
battam of the -moilz in {he schematic disgram.
Faiture jo0 note this poiag will cesolt in seducsel
sel@crivity, yon will find

After the cundenser mountlng brackets and
eoils have bBesn attached 1o the sondenssr; (he
colls should be wived Into the oiteuit with phe
exzapbion ol the variable condensér graund tan
neobion gnd the connecten to the series antenna
dondetber: however, the lencth of thess leads
shetild be approximated and soldsred to the
variphle comdenser. The IN34 = noow attachad
to the vorinble condenssr.  Attach ths varishis
cordenzer and il sssembly to the base board
and gormplate rewgindor of the wirtng

Noospeclil adjisiments are reguired’ ta plece
the =af 5 opesation. Conneel sibonas pround,
and phenes o the proper clips, Selsctvity iz
varied hy moving the couplivg colls (L2 i
Led), enlestivity inprediing ag-the cofly ars moved
down the tuned cofls. T w1l alse e fouad thal
af the coupling colls ave moved up o derrecse
zeleclivity, welume i5 Increassl, Inarens having
{ew broadeast statlone well zepuripted [n fae-
guency, it will Te found desitabic to adjust far
minirtm seloetivity and msyioum volume w-
though wolomie will-still he satisfactory. whin
the get s adjusied for maximum seloctivite, Care
should by expervised in adjosting coupling eoils
18 prevent bivaling the coil Teads

Tune Flowly. and: cerefally for maximum vol-
e and re-ediust voupling cofls for aptinum
wolume and seleclivity when neceszary,  Also
negesgaby for uroper cperation are 3 pood pne
tannn.abd sround, An cul-door anfenna as high
and ling s convwenlonlly possible should e used,

o 1847

Il 55 Ldvisble to wsa high Impedance heedphones,
Although low .m_,':rec.anug phonez  will woric
they will wsually ducresse selectivity. BDonble
headphones with o tesistance of about 2,000 chrs
are preferved. A sel of heedplumes i the aply
accEssory needed o operate the crysial sat

When cirenit 13-C1 &5 funed Lo the fegeency
of a station, current fows in the eirenil and s
uga magnetic Geld which euts the furns of ecils
LI, eausing a eurrent o fow In eiouit L2-10,
By inductive coupling, criergy s \eanaferred from
L4 o the tuned siveuis 1A-02 which iz identical
to and ganged with L1-CL The redi Beguency
virront s rectfed by the M3 and iz audic
freguency compoenant reproduecd: by the hesd-
phanes, Greater selechvily ik ootwined by using
two looseiy-eovnled tuned elreuils. Caparitive
copling between anteina and detector eirenit
it minimozad by preinding the “eold” end of
vach inductsnee,

Insulating Wires

N ELECTRICAL work, the home cralizsman

is: normally ab n pereat diarlvantage whem
I beeormas numnry o im=ert wires o levelite
wrnd other types of Hexibla dnsuistien nibing -
espectally when light Al and oest apperane
are essentinl, Accompunying drawings dndicate
a tool and o mghed with which this disadvan-
tags may b overepine.

The tool 15 o vise-lihe gedeest whose j=ws nra
nrranged fo apen gnd dlose the twe hulves of &
topered nozle. Up and down adjusiments of
the jaws-and nerzle are nccomplizhed menaaliy
with g hemells and serew mechaniem,

EVALITE
O B, il LEsE Ao

RIZTLE

THREU IPWOLITE

When tha mnzzle Bghves are D ocontact wilh
cow-another the Hexible inroleting tuhe var he
eestly slipped over their pater =uclaces. Thes,
when the wozele hulves are sepacated, the mauth
af the tube §& steehod cpen.

The wires thi, are o be insuleted should then
be taped topether so that they oun be pulled into
Une reguired | position  with o sob-hoolk through
the siretched tube @nc—T, A, THORINEDH.

147,



E-TI-IROUGH
CRYSTAL

RADIO

[7] Have you ever wanted to recreate
these ofd davs of listéning 10 AM eadpo
on uoorveial set and headphones? No
tabhes, no batteries, no hum. no nothing
but, pure clean sound drillliu;., oul of
thie ether into vour Readsel? I vou have
the yen 1o get n ckystal set which has
the advantuge of vsing a crvstal diode
instead of the old unreliable  cats-whis-
ker and palemn orystal, this radio is the
one for vou 1w build, In’ additicn 1o
being about as pood & powerssupplyless
AM recciver as vou ean make, 15 also
pleasure 1o look at,

It elosely resembles the  beautiful
plusssenclosed radio receivers that werg
custom-buily by manufactiurers Tor dis
play in radio exhibitions in the 1920'%,
Muanulaeturers of ridio recoiver kits
mciinled and wirgd: their Kits o glass
cabinets 50 the wisitors could see the
“sworks" from all angles instead of 1ift-
g the lid to look inside, Those olasy
cabinel radios are now e colléetors

BP2

BE|
ANT GND

MCEMR by Ari Trauffer

PHOMNES =

Hems

This crystal radio algo saves you the
work and expense of making @ wood
cabinet, el 0L s low-loss for ridio
frequencies because the cabinet and eoil
Farem e made of styréns plastic which
is @ pood digleatric muterial, The cabi-
nel ts simply a clear plastic 4-in, square
photo display cube, 'wod the coil form iy
p clear plastic mll contiainer ahout 2-in
in diameter,

Circuit Description. The simple sche:
matie dingrom  shews @ time-tested
hookup which s stll widely vsed, b
its amproved here By conneeting one
Sice of the crystal diode 1o 8 lapon the
secondaty, L2, This greatly increases
ithe receiver's selectivity and '!1|.J|F|l. SURIT]
feparate the pawerful local stations,

Making the Coil. To make coils 1
and L2 the four ends of the colls are
anchored insmall holes drilled through
the wall of the plastic continer and
spotted with Dueo cement, You can also

SOLDERED TO
BRASS ANGLE -

BRACKET

DRILL HGLE FOR I
ANBLE-BRACKET I
MOUNTING SCREW (|

Li-25 TURNS 24-
GAUGE ENAMELLED
COPPER WIRE

TO BF
LANTERNNA]

T RBPZ
[ GROLUND

smnll holes

make
sewing needle through the plastic, Ta

by pushing o hot

make the tap on the coil. simply twist
i small loop i the eoil and spot it with
Dugo dement,  Scrape the enamel in
sulation o the loop, and solder tooil,
Build Your Own or Ours. Thi plas-
(e cube makes a very allrachive ens
closurey a5 you' ein se¢ in the pholo-
graphs, However, the partd favout isn't
at all eritical, and you can Breadboard
this radio any. Wiy you want, so long as
it's wired corcectly. Hoyol wantl to have
i beautiful-loaking radio vou cin shaw
ofl  weu'll follow the medel T pade
which ds shown i the photoeraphs,
Mounting The Parts. The photograph
shows how the parts mount inside the
plastic hox. The cail form i§ maunted
Lo the rear of variable sapacitor €1 by
moeans of o brass angle-bracket. Lise
lockwashers wherever needed o haold
the serews, binding posts, and phone tip
Jacks securely to the plastie materiil.

T LUS -GN
STATIOMARY
PLATES OF €1

S )

TAP-AT 25th TURN
1 —FROM LEFT END
OF L2

ol S
L2=BOTURNS 24-
BAUGE ENAMELLED
COPPER WIRE

PLASTIC PILL CONTAINER
e o T

Apart from getting hold of the parts, constriction of the See-Through Crystal
Set should fake you less than two hours in all. You can use any kind of
box you wanl, bul the lucite box shown will make it into a real showpieoe,




-

When assembling and wiring this re-
caiver be careful mol to seratch the
plastic, and keep the soldering iron well
away from the plastic; IT you use rosin
gore solder, protect the plastic by cov-
ering it with pieces of paper taped in
place to keep the rasin from splattering
on the plasiic

The completed crystal radio 3
mounted on a fancy walnut Base pur-
chased from a woodwerking Sheop, The
plastic box is secured to the wood base
by spotting the four ¢orners of the bot-
tom of the box with Puco cement, The
dial for the pointer knob s simply a
small dise of white double-weight: pa-
per held to the plastic box with a spol
of Duco cement. Make pencil marks at
the places where your local stations
come in.

Use of a poir of sensitive high-im-
pedanee magnetic or crystal earphonés,
a pood connection to a cold water pipe,
and a leng outdoor antenna (for best
results, put up a long single-wire, ran-
dom-ength antenna.) With a simple
crystiul set it becomes particularly im-
portant that the antenna-ground  sys-
tem be the best possible. Remember,
unlike its bigger Gousin, the  supers
heterodyne, the ecrystal set  does not
have rf amplifiers and' other cirenitry
to help it pull in all those signals
floating arostnd  out  therd in  the
ether, n

Lo Gl ey BGERF
B0
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26 TURNS o
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TURNS
HIGH IMPEDANGCE
BPl  BEZ FHOMES
ANT  GND

PARTS LIST FOR CRYSTAL RADIO
BRI, 2--Binding posts for antennz and prowsd
pandections; may ba any convenlen!  type
C13650F varlable ftuning capacitor, single

Bang,

01 —Smalbsignal  penecal purpase diode, shm-
Hhar T N34,

I R=lacks for headphones. (dependent an
phanalsy selected,

Misg:.-Headphonalsy, kigh' impedince. May be
arysial of magnet|d, ar small earphone a5 sup-
plied with trapsistar radios awd portabila tape
machines: plastic | photo display oube, ap-
grog A-n esch diftension plastic pill on
famner, | 2840, diameber, for use 55 coil
fgm: 104k 2d-pauge: ‘enamelied: copper
mapnel wire (Radio SHack 278004 o enuil);
beass mounting sirig, assorted sceews, mils
anil Inpkwashiers
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ﬂﬂﬂrptnr miniatura a galena '

Habiamos conservado, a titnlo de
curingiidad releospieselive, on recip-
tor a galema que dstaba de s
veinte amcs atras. Sus dimtnsiones,
wperinimente la de su hobina, son
impresicnantes. Lomparimdalo con
el reveplor que describimos se cops-
tata que, i bien los esquamas de los
apartlon o galens han evoludonado
prico, 1as corstrueotimes actnales e
Hom visto nehciados por 1os pro-
ereeas heches em T comsi rocsion de
los elemenitos constituitivos. Esios
JIPLHET R Fiun F:rtnil;.dﬂ roducir el
lamafie ¥y obtener, asi, recepiores
menos: volaminesos, mis estétioos
v de manipalacidn ofmnda.

‘-n emnbargo, gracias 4 una | adap-
I.HI. IIH'I jl]ii Il!!ll-l EI“' IJ |"\¥'h’“|ii|:"||"l5| ]J.l.}
fjue recanocer gque 2l receptor que =
dheseritue Beater bodiss |os roconds des-
de ¢l punto de vista de ls pequeiez,
sin yue eslo, entitndase hien, alecle
pn absrilntn sng mualidadio medine
eléotricas, que son las mismas que
prara bies pnejores aperabos o enlem.
gracias a la calidad del cristal y =l
conudensmlor vardable smpleados.

T imtords dn sete aparats minia-
Lara o, por lo-tanko, real paracunl-
{-il]'?r‘r i‘lﬁrﬁrlllﬁ‘[!ll 'll“" il‘l-".".'"t' B Y-
dadery receptor de bolsilla, va que,
ademifie de sy coulididis propiss
referantes & sn ponsfroceilin, tieme
Lodas 1as ventajas de los aparatos o
galena; buena reprodacciin, fon-
cionamirnl =in fallas ¥ precio oco-
oo joo,

FEl aparato es muy stmple: v tén.

gase B coenla qus en un receplor
o zolena, simplivided ca simimimo
de sensibilidad. Exammando el es-
quEma vemes que 5¢ frata deoun
ciritn sinbomizado. sdirertos, yi
que la bokina controlada por el con-
densacor variahble se o eocoentoy di-
rectamente colbcada entre antena ¥

Flg: a3

tierro. Ll circuito oscitan te asi conss
tituido presenta mixima impedon-
cia pora lo fresucneda caploda por
Iaantenn wohee la cnal s encoenira
sintopizndo ¥ 46 tecoje en jow ox-
tremus del condensador variahls
uni tansidn o0 alta feecuencio Lo
I.-iliI.-J.l.'irIJ.[l_"I I.I.'I.Ell.!(" 1}"}"-' IR CAITTEL I"Illf:l
impregionar los telifonog luego de
haber side detectoda por 12 galens.

DPreseripeion de los elomentos

Los elementos ragueridos para la
corslmccion kel aparato son los
siguieales:

1o Va bhobina Hps olomdo deca-
neelal 1o més plana posible, bobi-
nada sobre una hoje de carlOn en la
cual s practican 5 hendiduras v
gue Lengea exoctamente los dimen-
stones delu eaja, 5 L recubre con
otra hoja de carton a fin de aistar
el bobinado de las dends pesas,
Esta bobina es ¢onfeccionada para
le :t'l[.'!..‘«'.'pl.’.‘j!l:'u d= In Famia i tmnda dn
broadeasting con alambre de 3/ 10,

Por M. I

aislado por dos espas de algodfny
comprendn en total 36 wnelins, o
decir, 18 de cada lado del cartém de
spporte,

2 Tl dondenssdor variable, con
dieléctrico de mica o pertimax, de
una eapacidad de 0.0005 wfd. (500
mmfid.). Su tamsafio = extremada-
mente reducdo.

3* Un crisial con chiztes, este
itimo con brazo ardeolado y qoe
permiln efeclusr contactos o mas
estables posibles.

A Talslonns lo mis censibles pa.
gibles.

£l ermado de este aparato se oo
ruentra al alcance de ue csoolar de
diez afics. Los alementos == dispi-
nET el i pm;mﬁi. eajr. ridiondi,
de balelita, dividida en dos pari,
e ajesten wim von la ol Lo bo-
hina se dispone #n el fondo de la
vaja y bajo lo cubierta == fija o] con-
denzador varshle, oon so perilin de
sintonia encima. Como poede vense
ou la figures yue mucstra el aparato
por arriba, esta perilla no s en-
cutritra én el cenlro de I caja, sing
lizeramenta desvindn houia un cos-
tado, para dijor espacio libra des-
timade # mrolajw del oEstal ¥ s
rhigules,

Por ofra parte, se sujetan o la ta-
pa [z harnes cormespomiiim s 8 #i-
tema v tierrs, como tombicn los dea-

Fig. 3

tinndos a la conexidn de los telsfo-
niw. En otens palabeas. ademds del
agujero correspondiente al eje del
condonsador varable, la tapa serh
provists die seis nerl'nmrlnnm Uy
espariado se encuentes indicado en
el esjuema de coneviones, o dos
de estos agujercs se fijan la galena
y el buscador respieotivamenls ¥ o
los cuatro restanies, suatro tornillos
nsvades con tuerve ¥ boroes,
fContieda o b prip. 35
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1 En un avdicamplificador com acoplamiznly a re-

| gisloncias, cuanlo mas elevads zea la resistancia da
carpn de placn, mfs plans <=l '8 respuesta de [réeuen-

0in O caracteristien wa que en ese casy la resistencia
[ijm comstituye s mayor parte de la resistencia total
y el eferto reactivo de la rarga dn I valvala gquada
Elirninado.

2. Fl tubo de ravos catindicos 913 puede trabajar con
el mismo devapado de calelacior que ¢l amplificador
v las otras sélvales del oscilpseopio, debido a que
dicho tipo (el 913) esti comstido en forma thl qui
eHente com ung  gram diferencia de potendal (o) o)
entre catodey ralefacior.

3. La diferencia de fase entre low circwites do grilla
v placa de una valvala termoidnica es 180 grados, ¥
exceplo que se generen my- elpvadas radiofrecosncias
el fingulo de foase se hace menor pudiendo tener los dos
direnites 1a misma fase. requiriendo purs le osciladion
que ¢l devunado de reaccifin se cncuentre conectado

en el mismo senlido exgelamente gque fa bobina de grilla

puyd devanado se ancuentra acoplado sl de p!u: i,

4. Las sefiales de television dependea del ancho de
banda presente en &l receplor de mido que la smplin
variocidn de amplitud, introducida por la modalacién

=i 3%
y

incorrecto?

praeda ser prssda sin muchs slenuacibn, aseguraudo asi
imbganas mis clarss v reales: por lo tanto, wna ligeey
diferengio entre la £ i gmmdn £ un recepton suier-
heteroding v 1a frec m-m'_iu & b cual sp hlla windonbada
¢l canol de f. 1., del receplor, mejora a antitod para
rnejar modulaciin de mayor Bnelo.

3 Ly earocteristica de respossts de-onesophiticacdon
de f. i., o r. L., pucde obtenerse solamente mediants la
Yﬂriﬂ{'ﬁil'iﬁﬂ T?!"I“‘Il h'"lm': L1} l“"hiﬂ'llll‘lil i]# r“}'i!ﬂ.ﬁﬂ'
tddicos ¥, per lo tanto, el ajusts cachatados de la parte
spperios dela curva sin un oscileseopio remulia imposible
e logwar. i

6. Los freonencies que son maltiplos enteros de una
frecoenein fundnmamital, son s dmrfm;tuql Lo fusida -
mental &5 la primera arménica. La intensidad da las
grmiiivas disminove s medidd gor aomentn o mﬁm
superior de las mizmas, répidamente al grindpin, en
fqrm rienos promunciada despuds, hasta que ladiferen-
win de intenamdad entrs armaricas de aedon t‘l.lpl.‘rl‘!ﬂ!".
consecufivis ¥ otras més elevadas so toma dedprecizble.

1. T dhmetro calibeado pare uta escola es cplicoble
a valores més alto de resistencia mediante un faclor
igual & aquel por ¢l cual la tensidn externa v resislefcia
]m‘l’ta[{-’l"& BT m]’!’hlpllt“-!l"'h-

Respuesta

1. Ixcomneemn. Debido o la capacidad de salida de
In vilvola voa la capacidod asocinds del ciremito en pa-
ratelo alasalida. la wmiluenca de esta wapacidad reaulla
snmentada cuanto mayor e la resistencia de carga de
placa; ln respursts sobee las frecuenciss atos resulta
prandements rednrida & medida que e anmenta s
resistencin de carga considerablemente por encima del
yalor pormmal. La resistenos relativa de la CRLEHE - GO0
respecic a la propia vilvula Bo guasda selacifn directa
gobre el ssunlo en el senlido ndicado.

2. IwconsecTo. El devanadno de calefaolor es posilive
o respecto al menes B por la caida en la resistencia de
pa]'nﬂaﬂnidn. por lo gemeral comsliluida por wn poten-
vifunelrs en el circuito de drenaje, siendo alimentado
¢l oalefncior por medio de oo arrellnmienio indepen-
diente. El tnbo 913 posee ¢! calefactor nunido ul catido
enel inleriondel tubo ¥, por fo tanto, se halla construfde

ne fener ningnnu iliforeimeia e p-ull'llu..:].ﬂ eotyre
valelactor ¥ catodo.
3 Comnecoe. Bl desplezsmionio de {use del vicouilo

de wrilla bujo tales cireunstancias ha sido descubisrto
ailo haom poco Hiempo

4. Connpcro. El maryor ancho de banda dal 'Im]'jllﬂ
flor e frevnencia inlermedin lperamente faera de sin-
tonia =8 debe a la caracteristica de respuesin mucho

e nmtmmhrr un ledo gue sobre el otro: ¥ por 1o

tanto =i se fayvorees uma =oln hands fateral, la cavomo-
dacién: cn cste bonda lateral & mnche més arha euie
Ta 'm-rrna]
. IncoragcTo. En la prictica puede hacerse uso de
1 Q,’L‘lJf'lIi.I:lul. de sefioles v e un T@!Iﬁnﬂru a vhl=
yala y obtener=Ticitmenta la. carsclorislicas de pes-
puml:n

t, Conpgera, Fn la generalidad de JfJE casos fo fon-
domentnl recibe el pombre de primera. armidnic.

7. Ooaneero. La escala comespondiente al alcance
bajo puede mntaplicarse por 10 = las wsislencias limi-
Ladoras san jipnolments moltiplicadss, & por 1000 & onal-
guter olro faclor apliceble 8 tedos 108 Tres

(e sliadio 'World=)

RECEPTOR MINTATURA

“Las consxiones n MBevar a catin
pan cable aslagdo, son 185 dos salidas
de Is lobing que vin & las lnioas
fijos del condensador una de llas,
¥ In otre o las moviles. Lstos Glti-
mus estfin iguelmenin wynides por
nn cable sidade 2 uno de los bornes
de los Letifonns v por an slambiee,
mus puade ser desnudo, va qua e
muy corke, wl borne de toora.

Put otra paste, las liminas fijas
gathn unidas al borne del «bigotes

A GALENA  (Viow dv v plg, 54
y o lasalida de lnantena. Vinolmen-
te, el soporte del defsclor (tristal)
ge poreota ol otro borna del telélono.
Covrmii com Liwdig Bos miwienlions @
galenn, a fin de oblterer una busna
agutlicidn (e las cetacioncs, ¢ 1e-
guiers una antena exterion bieny des-
pejada vy un bueas tofmg de-tiems,
Con oo berem onlecdior s onddss, me
i aparaky ucrmltc eszuchor emise
Tas 1.']1.‘ g ﬂﬂ'i'i.i'i Tt {1I|:|I'.I-ﬂ. '|1IJ'-"' "I'C Cii=

caentren dentro de un radio de 25

# 75 kildmetros, segiin bas condicio-
i e prropapacion. Conuno enleni
muy larga, de 50 mefros mis o mn-
s,  puiden  csperarse resultadog
MUY SUErinres,

Cunndo 22 trata de recepoidn lo-
1l ol seclor (lnes do L'!n.:.uli.im.ﬂﬁn}
pucide sér emplesde como anten.
En tal ceso serfi poossario inlee
calar en la conexidn de antenz un
exmdensador fijo' de 00002 mid.
(200 mesfd )

(e +Le Haut Pasleurs)

|



e I pudendo s dar veelly alme-
dedor de un eje vertical Sobire estae
superlicies eafn ln radiscidn electro-
magnéticn concentrada pour une Jente
de parafina.

Fm virtud de un fendmens indicadn
por Crooks, el eolor produside en I
superficie de estas cintas metilions, por
la corricnle inducida en-la maza de
melsl o la Regoda de ls onda eleclro-
magnétion, hacin dar voella o todn &l
apdcalo, smspendide per &l huls P
Suspendido en ¢l vario, pesabn menos
de un miligramo ¥ cra seusible a 1y
diez millonésines parte de un grado.
Se podia leer o valor de la rotscitn.
gracias al desplazamienta del espejo
M. ¥ el ingulo de rotacidn estuba en
relevidn con la intensidad de cormen e
Tesarrollada en el rereptor. Enviando
subre este dispositivo radiaciones in-
‘ra-mjas, se pudo ohservar fendmenos
del mismo orden, que los dudos por
b onila slecire msgndtica ¥ venlicar
la identidad de los fenfmenos.
Ve =

N

Apo
N\
1’\;&‘-—

WV~

Frt| 14 — Henrraemdariba asyuemaidieg do] g Lo
Py s ammpdearon o sefores Miclhell= w Tear
Un tarnilly mricromdtnies prrmdne  rammbhar o e
plmanmdeats de las slindiztms PETLES AU PRSIt
wei €l mlederfimetra, samlme . o preoppsn ifin
KIntCE ennchos, eogin o valir de e ilnalaes-
st prodeeen o s pecsgiain reforreos o delsils
tunrimics, gue pecpriten svalum o lugn de la
ondn  frnmemitids

Guedaba  entonces pur medir la
cady Lransmitida que era una onda
amortigusda. Se rmpled pars elle un
irterferdmietro compuesto primers de
dos espejos sobrepuestos v desplaza-
dos, el une con relacién al otro, de
una eantidad que se podia hacer variar
por medio de un ternille mucrométrico,
o bien por medio de wna seric de

— T T g R T

s¢ obrobun lo misme con wn tornilla.
La ol reflejada sobre eshe sistems,
antes de Hegar al receptor, se des-
componin en una seric de ondzs que
recorrfan caminos distintes (hg. 15),
¥ euyn superprsicion daba hipar en
el reeeptor a Pranjas e interfercncias,
a reforsamientos ¥ a debilitamientes.
e podis fener und medide exacta
del largo de lu onde emitida ohase
vando los reforzamientos ¥ los deli-
Litamientos v la diferencia el eamire
recorrids entre el refeplor v el trans
misor, diferencia dada por Iy posicidn
del toruille miecrométrico del intes
ferdmetro. Nicholls ¥ Tear han podido
agi hacer obrar aucesivinicnbe soboe
un dispositivo receplor, wna enda
electro-pagnétics que tenis un euarto
de milimetro de largo mis n menes.
v I radiacién infra-roja mis largs
whinlmente dessubierty, coyo largo
de enda alecnzaba un valor SUperior,
mds o aoenes irgal 0 oun lercio de
milimetro, Man counstatado una ana-
Ingia absolula, entre los electos ds
esla diltima radinclon y loa de I
onda electro-magnétioa,

Be puede (rues mdmilic, #n la hora
aetmal, que ninguna  discontinuidad
txiste i entre el domicio de radia-
viones ealarificas v luminosas, jrra-
Iongado ¢l mismao por el e los Ty
b T

Ahors, enlramwdo en la gars de las
ondas  cortas, industrialmente utili-
zbles, & echumos yma ojends parn
conchiir sobire los resultados ya aceui-
ridus v sabre las iuvestipaciones miis
directamente fitiles que las que aca.
bames de indiear, podemos decr lo
smiente;

Bajo muchos puntos de vista, lus
undas cortas hwu salido ya del donii-
no  experimental v pinden,  desde
ahora, seflalados servicing

Bajo el punte de vista eamersial ao
pucde contar con ellas. parn doblar
las adtnciones Jde ondas largu=, imueho
mis regulaves, ¥ ocuyo empleo s se
guiers eomunicar o boda hora del dia
¥ en todu fpoea, parese sér necssaria
por largo tienpo lodavia por oneroso
fue sen, comparindo los gastos de

B e Pt TR LR L LS g R i DB
de gran potencia. Pars comumicacio-
nes lejanas ¥ que no imporla s
atrasan un poeo. lus oudas asrfag
pueden ¥a cousiderarse como nivo
medio de comanicacién, Ly o CIs0
de ciertns transmisiones meteoroldgi-
RS 0 transmisiones a lns colomaz de
Poci importancin comereial Tambitn
e= este el caso, para las commmicuciones
al interior misme de cicrlas caluniss.

Hajo el punto = vista militar el
empleo de estacones de ondas cortas,
aumentz la posibilidad de tranemisio:
nes simultineas, siempre mas nume-
roms v permibicd  quisis atiliaur s
radiotelsfoniu en los ejércitos. Lo que
queds por bnsear, para gue las Srans-
misiones de ondas eortas poedin ser
empleaduas con mas seguridad y mis
fititments todavia, e primers conocer
las leyes de sn propagacién, siempre
gque e=be fesdmeno fuem cometido a
leves.

51 no s encuentran mis que feno-
menas de indole metesrolégivce, por-
mitiri nna cheervaciin bastante lorgs
determitar lus mejores  ondus tque
deben emplearse en una épora v DA
linexdados? Parece que se hacen getyal-
mente algrinne PrOETeco8 ol este sen-
tido ¥ la estacin de ondas cortas del
POrvenir, scrt yuisfs unp estacion de
varias ondaz  transmitidas  simulta-
neamente o sucesivamenle ¥y que
podrisn camhiarse easi instantines
mente, Quizes lambién se ytilisurdn
indwtrialmente ondas cudn ver mas
cortas ¥ se descubrirh algo de preciso
snbre lng propiedades tempenticas de
cdlas. Trnalmente o moible que ln
oheervaciin metédies ¥ razonads de
los fowdmenos e propagaciin  con-
tuzes a grandes progresos para In
prevision del tiempo. Grandes espe-
ranzas son cierlaments permitidug, B
randes Lrabajos quedan por hacer,
Pero se puede decir desde shorm, ae
el estudio de las ondas oorlas, e un
capitulo importante v rueva en |
historia de lu téenion hertziang, o que
el empleo de estas ondas, CUVAS COnse-
euenciae som bustantes importantes yau,
revolucionarin quizds un s, todas
lus nociones gelusbmente adouiridus.

RECEPCION CON GALENA, sr consranton sanits

Me animd a eeseribic eito, ¢l cxcelente urticuln de fofn English sobre «Rerepeitn
de alta calidad», aparecido en el nimero 175 de REVISTA TELEGRAFICA,

Parqui avergonzarse ide v recep.-
tor a palena? Muchos poseedores de
recepltores de variss lamparss  solo
4o eapaces de recibir las estaciones
locales, cosa que eralquier «gnleneros
hare, obteniendo mejor rahdad

La calidad finiea que proporciona
una palena {(en las locales) es mevonn-

cida' por tode alicienado &y prejuiring
stempre que teaga oldo! Na-nralmente,
algunes selo seaban por reconocerln
después e haher ensivido fod la

lumilia de los diney en busen de Wb

RECEPTOL ; i 80H, pocos: lus jue em
plean palenas ealldnmente, sin duda
perpuador de ulilizar eosn Lo modeita,

La reproduceién que proporcion:
unz Bimpars en estaciones leulas o =an
sefinle: muy intenses mumen es exacty
u menos de ulilizar Mmpara de alto
rendiients ¥ alto cousuman, an sim-
ple detectorn eon grilla polarizada
iBateria «(7s) ¥ sin remeneramon: lis
litparas de consumo reducido, lan



Cedendimente vmpleadas, no pueeden,
Umenes de forvar ol filamento, <ma-
ngjars una corrcnte de placa propar-
Jpimal al potencial impreso en grilly:
W88 decir, que st bicn sefiales dabiles
ssanc, lus seinles mis fuertes son
i bdne:  pesulbyde: dhstorsidn.
Ahora bien wo hay ventaja en uti-
las uin lEmpara de afta emision v
poess impedancia (lampara de «puder
paes oblener el resultado que da una
“gaienn s me refiers = galena por scr ol
#al mis satisfactoric e sensibi

il

iz

‘a
B8 vhnliun, 11 e, de dimos. slambes de i

4 paatll

L -5 punbimn, snfeoms almmales 7 dUimatrn;
L1 20 wueltan, B o, e i sdaeghiey g G5 i
D L= St In fropited de whles

= Ciond. warebiy 45 pimess

¥ = Cormd. wnpdabile 13 placwa
A Cend. fljo D008 wed

Fedcticamente el auice defectn de
s receptores o galena, en euanto
\reoepeion loeal se refiere, es e falty
&_t- selectividnd ¥ parm resultodos ws-
lisfictoros es necesario emplear cir-
etiitos pelsBivamentc mds omplicydos,
Simgie mencs caros, que los utilizados
eon limpars.

} P'EIU‘ muy poens aficlonados evta-
tian dispuestos, al construir un recep.-
ory gulena, a emplear el cuidado, tivm.
oy dinero que requiere cualguier me-
divcre rewenerativo: pura 280 me cons
drnys un Perry. me contestn nn pals.
TS 0 quien aconsejé un cireuito algu
omalicado (menss que &te) pere e
Iativamente eficas: pasé un afio v vol-
wi0 1 1a modesta yslenits.

Tados los cirenitos a galenn e
hinsts el presente ensays, seloctiros
- tms yn Perry sepiin sus promotores,
me dicron resultados medinerss cosu-
Fadin a veinte (20) cuadras de daos
eslaclones ¥ oo 8 eualro
O gitice ¥ eso que mi antena os corta:
me g rdo por lo tanle de devir o
el virenitn que ofrezen colocado pris-

RIm0 & unn esACion sen capar de el
“mibnncks; pere siosostengo que e lo
i gelectivo qua en esla clase de
plreilos poeda eiprriree.
 Resltados relativamente smtisfac-
Maris se obtavieron con el sireyito
ronacido por Renart v que cn forma
mego difervate fué publicado en esta
VISl hare mis de un afio,

W este cirenito se cmplea un con
(densador varishle para sintonizar di-
Ertamenty una hobing colocada entre
Atrus dos que corresponden o anlens

¥ detector, mis o micnes rigidamerte
acoplades; en o realidad os tres ciremi-
tos son sintomizados simullaneamente
a canuza del fueile acoplamisnte, sun-
qne con Bastante amorliznsmisnto:
cuando por razones de selectivicad s
hobings se separan, el amorlisuamisnt o
disminuye, perq los cirenitos prosso
¥ steurdario {(lamaremos filirn a la
hiihina intermedia) piceden sintonis,
mejor dicho, impedinein v ¢l rendi-
wsienly dismintye basiante.

El eircuitfo, — Ahora emperemos janr
sintonizur también orimaric y seeun
durin y aflajemos considersblement e
el acoplumicnte: emplesmos hobinas
de poct resistencin total (pérdidas)
¥ tendreemios wr veceptor lun hueno
como eualipiiers podrin desear,

Prizicrio sinfantsados el finioy e
dio de obtener real Lransferencia de
b frecuencio o evcilvirs la sintondy {He=
de obtererse por el vsual cordensador
variable en sevie con unae indueloneis
de valor adeenada: én esta lorma un
condensador de 48 plicas eubrirg Lodi
‘a grma de Lroadeasting, puede iEngl-
mene hien utilizarse un varibmetro v
fT1 RELE CR90 guizi sea conveniente ro-
locar en setie un comdenaadar fijo
tanto mis pequeio sunnto mas ln PEL
sen lo antena o los oudiviones de
mferferencia; la sintonfa en paralels
irejector) no es satis‘acloria en euan
e & selectivided:

En cuslguier easo, pero eapecial
wenle wise ubilize un vardmetro, con-
viene haeer el acoplamiento por medio
de wie bobina separadu.de poco dia-
metrn, dejande ¢f resto del primario
e posicon no nductiva con el e
eplor,

Fiitro y securidario: bobinas cannsta
de buen didmetro: el chjcto de ermplenr
bohinas- cangsta no es preciswimneiks
eliminar el tubo soporle, completa
miente inneente en Frecusncias de
broadeasting, siny redueir la capaci-
disd distiibuils ¥ el efecto superficial
(pelicular) respovsabies de la mavor
parte de la resistencia tolal (pérdidas)
de lus hohinas: er ousnte al dametro
eé para mantener ecrte ks ongtud
relaliva; por una w otra =agzén, bobi-
nas largas ¥ de poen didneto son, a
pesar de emplearse menos hile {(pro-
parcionalmentle wverso ol footor )

i

prara una inductancia equivelente, més
rexistentes que bobinas de gran didame-
trn que levan mucho mis hile: esto
indica gue deniro de Fmiles TA%ON-
bsbes b resistencin del hilo o5 sdlo nna
pequein parte de ' resistencia toral
de I bobima,

Cunljuicrs que sean lag bobinas
conviene darles un ndwers de vueltas
suflciente pars  sintonizar tods la
gama de broadeasting con vondensa-
dores de 13 placas o capacidad equi-
valente: uo huy meonvenicule en i
lizar condensadores mayores ST
que o= cmpleen a fondo: es deer,
emplear siempre ln meyor proporeion
e inductancia posihle,

Aenpliemirntar lae hobings van enls
endns sobre el mismo eje longitudinl
¥ separadas de dies a guinee centime-
Lros unaz de olras; un aeoplamicnto
rerrado no produce sefiales méy foers
tes ¥ debido al amortignamisnte n
selectividad disminnye; uns veg Lalls-
do el weoplumiento correcle =v fijan
¥ toda la sintosin se obtiene par lox
condensadores:

La dinica ventoja de esté sanjunts
e2 que priclicamentes no se picrds sen-
sibiliddad para obtener la aciectividml
desendn: esta selectividad se covsigue
por un filtrmdo, podrinmes decir: s
primario deju pusar en parte ol
frecuencias que la sintonizadu, en pro-
puretdn de _su restslercid {interts on
utilisar bobinas de haja resstentia).
Ahwra el filtro, libre del efecto ymoi-
tigunador del detector v telé‘onos al-
sorle [a frecuencia casi pura 3 1a trans
fiere 4l cecundariv ¥ un ajuste de
mipedineia de este dllimo trae la
selectividad requeridu. Es decir, qus
Iy frecuenciz sintonizads pasa casi
integramente de un circuitn 8 otre,
misntras las frecnescios mdesczliles
sonn graedualmente desechadas,

Bicu. el aficicosde que construys
esle receptor, ¥ muchos leudrin en sy
eajbn de desechos waleriales suficien-
tes. se ballamit s presenciy de in
nentradyne (oo rebujo nada) vosilo
coloca en un amplio ¥ estdtico cajir
con los tres diales equitativamente dis.
tribidos sobire ¢l panel de madeprs
lustrada mitacidn hakelita, con ulgin
grahado dlegdrico, 1n ilusifn ssri com-
plete
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PFLUG Y JACK TRIPLE
Fara la antena de cuadro de! circnito “SUPER = HARTLEY "™
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SULICITELO EN LAS BUENAS CASAS DEL

RAMO




£

Realizacion

praclica de un
receplor a galena

Por R. RIPAMONTI

Pel Bepnatsmenns CLdenios L TaF E ¥

[nicio: hoy, com #ste mi primer
gxticulo on  Mamge Micusre,
par e i peesenlaciin s los
lestores, una serie interesante de
articalos dedirsdos doies vy exclu-
givameante al principiante, v tam-
bibn o aguelles porsones guo tongan
interés an conocer lss maravillas
de o viencio rodioedécticn. Co-
menzaremies, pres, por el mas ele
mental recéplor de radio! se trata
ilw v revaplor s palbenac e -
dadosaments armado pusde pro
povcivnay cacileoles ool bados.

Las ventajas de este receplor son
lad sigoientes: 1v. Pocos molcria-
ler mienerarios pesrn i armado: T
Dencillez extrema en su construc-
v 3 a9 Casi lonbiss las piezas cme-
pleades en este pequedo reciplor
gervivin  parg [uluras comslroceio-
meg, Fmpezars por describir al lece
tor ¢l més importante complemen-
Lt :im tanates o G de rﬂ:]iia. =)
mismd tiespo que una breve rese
i wobee la Doneiin - desempetionda
por tan mportante slements, ol
que penerklmente no == e pecunoce
en Lado au valor su papel esencial
en todo aparato de radiorrecepeitn,

La antena, Instalacidn

Para que alzuna cosq ge pueda
Bevor o colo oy fHecesinio. poseer
el mediv adecuado, Sabemos, por
propaa experiencia que los sonidos
t 181 0 J.IIHIHJ.‘].EFIHH H:” |h MX.I:EI-HII{"i.Il I:EH
la atodefera, 1o 2ual eg debido a lo
carvpein el ppenle portador de Jas
wntlas semoras, las opre por un pro-
cesohisialdgico impresionnn lo mem-
biewarisi el afelen homann, Byaotac
menze lo mismosucede en o rodio:
el medie e saoopicacin el
las distinta: emisoras v nuestro
et slor esllh conaliboido  por el
lh.:'l".

Explicado lo que anteeede, poase-
HHT 3 |'|t‘| 1]1‘1“1“”1‘_‘?51 :."'{II'I-;L'.“L“- mr‘-:""
renles 4 la construecidn del ecmen-
o peimedial de Lado principiats
en radio: la antena afres. Fath
oo dbaida,  peincipalmente,  por
wn galo hile de cobre, de 18 a 20
metros  de longitud, suspendido
poir meddit denizladores, fovms noes,
de loa extremos superiores de dos
catios e hieno galvanizado o sin-
Memente listones de madern, cuyo
large total no sen merorde 5 metros,

RADIO MACAZINE

Un recepior
recomendable
para el que
s¢e inieia

Dhirhie catas o listanes, (este deln
lle no reviste importancia slguna),
s& erigirin solbre s azotea del edi-
fico, @1 &ste fwera de una o dos
plentas, &n cayo caso debesin ado-
gorga unos 050 metra de hstdn o
cadin, & uns pared O cafin de ven-
tilaendn, sujetindole lvego por: me-
dic de lazce o tiros de alpmbre
fuerts, v alermando en cada Bro,
i trdven de alambee onido & on
gisludor, de e emplaados ane-
rioemente, e dicho ardador aoloo
broso de alimbee, de sl modo que
quaden vanns aisladorss intercala-
dos altrrmaEivamenteen b lompalod
lotul del alambre, empleandolos,
und ¥ex a5 proparados, como lnzos
0 Hrew de seslén de los catios o is-
Lones. Véase Heura 1.

La disposicion sugeridn en la
figara | es, desde lnego, una de las
mis cimunes 7 facilen de realicar,
pitliéndose asimismo, otilizar sin
ninguna clase de monvenientes,
cutlipuner  caiwe e venfileeitn guse
e sleye sobre el techo del edificio,
a una altura comvenienie e e
pirihle, aeonssjo efectuar la bajada
hista ol receptor, en una forma
seisiblemente direcia, ps decir, sin

Fig. 1

oblizar #) cable de bajada. quede-
berd ser mislado en goma, acfcctaor
demusrades vl tms * vixlia en =n
recorrido hasta el recepton.

La bajuds delard haterse por
e] extremo de antena més proximo
al aparato, con o obhjelo de evitar
]rmz_ihrrlw: cxoemvas 8 dicho aon

ductor. Puede adoptarse lo dispo-
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sicifn ce la figora 2., sungue st
detalle v sbenlatamente opeional,
PREG anticipo que en clertas circuns-
tonclas puede resuliar de ona gyu-
in #ficaz. Fn ningen caso se con-
siderari come indispensable para

#l niwmml femcionansento dod reeep

30 metros de alembre. csmaltado
e U,E nninl ol |“i’:’u.‘1r1i-|'-.:|1 para =

b bimia,
: Tubo deebonita o hakelita, de
Ta mm de didmetro v 75 mm da

L,_%,_.
[J kS

Fig. @

tor, la dispesiciin sagerida: va he-
e didho qpie s¢ trala de un detalle
gue gueds por entern libeade al
ariterio ¥ eonvenicncias del lector.

Mo obstante sy simyplicidad, sste

dispositivo permite a la antena des-

cmpeiorse bojo olro sapecto, ca
devir, en un momento dado, poeds
comvertiese muy [Gcilmenie en un
elivay purarraves, pues on cazo de
tormenta, Eastard simplemente in-
vﬂ'!-;.i.l l.l.l "J‘_MIUE‘..]II II(J‘-"IIIII'. l] L !Il ]]u's L2
ta e sepfin el dizefo de la figura

2., &8 hacia abajo. Cooviene scla-

rar, e con esta o otra disposicitn
de anlenn, serh de mucha ulilidad
uiis Lavemise s IEerr:t, afectundn o oma
canilla de azua corrients; si se cstit
en el compo by oands praceioo seri
haverla a la tuberfa de 1a bambe de
ogax, 171 alambre de’ dichs Loma
de |imrms pesds zor sielado o des-
nude, Por medio de vim abrmzide:
vd, e metal, provists de tormillo
con trerca, se wjelard o clamlve
Hrmemeinle o bn canitlly o baberia,
dehiendoze racpar e superdicie =i
datn estuviere oxidads. Fn dicha
Loma de Lierrs pieden efectudrse
todos los codos 7 voclias peccenrios
para  evar el alsmbre hasta o
lngse dinde se encontrare emploza-
dei el receptor, si bisn s disposi-
vidin yesulia probibitiva en lo refe-
remte a ld bajoda de uolenn.

Si se ha seguido con  cuidado
Ing inatreciones antes consignudus
¥ de o inisms forms 52 ha contem-
plado su realizacido pdctica, po-
dra posarse nhora, lirectamenta, a
b wvonstroeciin del receptor pro-
piamenle dicho, parn 5 el se
deberdn adowirie I signientes ma-
teriales ¥ 2 es posible de bucun
calidad,

I Dletector a galena, del tpo en-

eerrado = un Labite de vidria,

largo.
1 T‘r’lrlllijﬂ .—'.+'|nr:l.r-rn 15“ l"5I1_HI_,]"4'- CO-
- Lintos,
o L Jdsck, para lcs
telafonos,

1 Par de o Leléli-
ngs On oo e
nog e 1000
ohms  de im-
pedancia, por
gueisular,

1 Dial, del tipo

miormticn o vernier.
L Coupdousudor - variable, de 28
ik s,
I Barnes, pira aialena v Herm,
Crahle, wolduwdnea, tornilles. aran
alas, ete,

bl e EEIIHTWQ
1

L

aleohol, con el fin de preseryar & 1o
e e los elecios de la homes
dad, y hacerla al mismo liempo,
miiis aisiante; si por coalquier ruztn
no e pudizes emplesr shonita o
bakelita para el tablerito del freate
del apmate,

Bi e desea aprovechar ditho ta-
blerd para las sucesivas cimstr-
cinmes, e == irin poidicandn apors
tunamente, deberin efectuarse los
BEUjeres pEra e AccesTrios, de
wenerdo a las medidos espacilica-
clos = o figors 3. ]

Lus referenciaz de dicha figora
son las sizwienies:

A.: Antsna T.; Tierra
M3E: Manjs Selectora
C.V.: Condensador Variable *

Una vez tolocados edos acvmo-
riod e el punt'l, (tnblera fmnt,u.]lﬁ,
procaderemos a construir la bobina,

ponkmcdo en allo »l ma-

e ] =1 var cuidado, por-ser &te

.:f;? _F_T-___ = k;'?;‘ | mo de los elemenios
a7 ! | principules del resepior,
6% | Ea pnmer logar procé-

w's I el dise a dividir en dos
_G_\___L____@ | rallos el slambre adqui-

e o rido para la bobina, (noe

o _.r SR T e log coales tendrd win

= e L o 2 largo de 14.5 melros, ¥
| pur censipuiente ol atoo

roflo tendrd una longi-

=t f‘ tud de 155 metros. A

15 em dal bords- del

Eig, o tubo de bobing, hsremos

Lina ver provistos de eslos mu-
torindes, #0lo necestiaremos, como
vomplamento, un trogo de mapder
de las medidos siguientex: largo 20
vany whisho 135 om; espesor %4 de
pulgada; yue gerd la buse de ests
elictenle receplar,
Mediante  escuadi-

L8 1] ﬂHl Ij'I'I‘F. iﬂﬂ' E] r.]_uE
pasdremos un Lernillito con tucrea,
e tamaio adecendy, snjsiando por
medio de divho tarnillo oo de log
extremos del alaomilwe, hnblidodile
it Irrrridnrr'nlr- el ezmalte o
fin de obtensr buen contacio,

tos de aluminio, hie-
iy, Blo, ATAEAAOE O
dicha basz un panel
e ebomita, o an osn
defecto, un lablerito
de meders ereinda,
de 4 mm da eepesar,
2t em de largo v 1d
vmm e alvg, Liego de
haberunido, por me-
di de las esenadei-
tas e melal, el to-
bilero v la lwise, se
e ddard al conjuciu
ad formado, dos o

lees mamms de poma-
lann, dAisuelta on

Yinka e aleis ool roeepier oereinoedie
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Fate halinado, que o comenza-
remos directamente sobre ¢l tubo,
I Hamaremos « primarios . Se bobi-
narin enfonces, ha vuelkas de dicho
alambre. teniendo especial cuida-
divds tue 1o se encimen las esparias

presealar siete bormes; dos de los
cuales pe-tensoen al primario v los
cineo resantss ol serundario,

Ta bobinu poeds sajelarse 808
base mediante tres angulitos de
melal, situados en 1o porifersa daol

tuho ¥ en forma edqudis
o lonte Baede procedorse

Y

1

;
:

r
]
L=

ahora o afectoar lag oo=
nexiones: del  receptor,

s 3 pam lo cual s umard
i alambra de | mm ds dii-

melro, prelerenlemente
rigido, el cuoal en los

iR

s eon olras, es deeir, que formen
una-capa de alambre o mas lisa
P[Eimﬂ. evitando al misme tiempo
o formacién de nudites oo ¢l ous
mie Al termingr Ta Gltome voells
de este boblnado, déjense unos 10
om mes de alambre, a Gn de sje-
tarlo en la misma forma que se hizo
al somenzoar., Terminnde esla ope-
raciim, conviene durle al comjunto,
g o dos manos de goma-lacn con
ul ohijeto de que lus espirss se man-
tengan juntas.

Pépusus shoarn, por modin de oo-
b liegoida o con ls misma goma-
laca ung tira de papel de sda que
cubra o hobinsdo completamen)«#;
lina o ¢os capas de este papel serfin
gulicientds. A 1 o del boede del
tubo, ¥ en on punto apnesto. por- el
itunctio, wl ool del prioa-
rio, himse un agujero, de tamsino
adecuato, a lin de sujelar medion-
B oleo Lornillito von Luerca el prin-
cipio de este segundo devanado, tal
como a¢ hizo sntcdormente. Este
hibinado constard de 60 vaellas ¥
ik derivaciones, tomadass a IS voel
Las cada nna, sin roalarel boroe
dal comdenso,

Kel, pues, ge bobinorin 15 cip
ras v Al terminar fads=, gin eortar el
alombre, Boremos un ojihito, s-
puienddo lirego en esly [orme bhuoasis
completar el nimero de espiras re-
quokide, Quedarin, pued, cites son-
taetos, 3 decir, el ponlo comim de
comjenzo del bolinado ¥ Ias 3 deri-
vineiones ankes  mencimnsles,  as
(e permitirdn, por medio de la
manije seléctora, Interealer en ol
cirenito del recepior, distintas por-
vivies vl sevunodade, Une ves
concluida la hobina, *sta debers

sitios domde debe sal-
darsn, serh  cuidadosa-
menbe raspado v pelods,
a fin e ollener de esie
mode busnas soldaduras,
comsiderindolas  mecfing-
ol ¥ eléctricamente, Liag onionss
s# harfn  de aewerdn ol siguiente

orden: Borne e antens sl eoe

mienzo  del primario; borne de
terra el hinal del mismos oo Ler-
minygl de palena a condensador
variable v de este punto al poo
Lijo de la manija selectora,

Dvicho polo tijo ca tl pole comiin
alos Gleos en ks caateo prsicions
lag cuatre derivaciones del secon-
dario a los custee polos de s
manija selectora; de las chapas mib-
viles del comdensador vurioble ol
eommienzo del geomdario ¥ de estp

HALIO MAGAZINK

producirse crroves, siempre, claro
1-'.'-|Lrl.l.| l'i““' = I‘lul!ﬁ-m‘r- hi‘!ﬂ d‘t"
tenidamente &l texto de cste ar-
el

Una vez efectuadas todas los
contsions del meeplon, confetenss
L oantera, la Herrn v los teléfonos,
buscando entonces un punto sen-
sible en Ta galens, en ol cual se
eacuchardn las distintas emisoras.
naluralmenie gue algo mescdladas
entre el, perc hoacends gizar la
perilia de ln manijs selsclora y 1a
el condensador variable, se podrin
separar en forma scepiable. Es
éste, un defecto muy corriente en
asla tipn dereceptores, i biem e el
e se deseribe en esie articolo, se
ha tenidp en cuenta oblener unu
bueaa seleccion de brosdeastings.
Ein una procima publicacibn, dore-
mos el cirewito de o eeceploe H
vilvala, para pilas ¥ baterias, del
tipo regencrative, tombitn pora
pudicion sabwe (eléfone, pero mn-
cho més seleotivo ¥ de mayor po-
bonoia.

Fin el local de la Administracion
de Ilanro Macazms, csth Capatsalan,
paars los leclores quea desesn ohser-
varlo, ¢f modelo construido por el
autor, donde podeiin: spreciar por-
somalmente los detalles de su cons-

Prucoido. Sdle gue resly el

descarles pleno fxito en la realizo-

il

Fip. &

pamito, n un polo del jack de taléfo-
noe: sor Gltime ¢ obre pola de n
galena, al ot polocdel jack, Para
mayer clarjdad considtess. el cir-
cailo del receplor, ibrlondo eo 1o
tipora 3, v en la figora 3, estin
represontados fae pieent gque ko
cormpenen, a1 forms esoirematice,
Mediante: dichas lyueas, ¥ lus
exgrlivadones anleriores, to pusden

eitm el receptor, no obstante lo
cual & paras algln leotor los cxpli-
caciones contenidas #noal fexbo nG
foeran o =uficienismente cloros,
nuedsmos. guslisaments a e es-
pera de su grata comsulla, diri-
gide 0 nombee did aclor o0 la
seeciin «Correspondencias al do-
mwiciliv de lx Revera, Perl 1035,
Capilal Federal

-
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Wide Range BANDPASS

CRYSTAL TUNER

Congsirnctinn detwils on o wovel 540 o 1750 ke

erygstal funers

Cwes-all visw of labarotary heepdbooed” tast
g6l gleng with s addie omglilier and speake:.

The volume esntrel wos elminatod In this brendean bond tuner. The ong in the
oudic omplifier s belog used 1 iy ploce, Cireuit diogrom |5 shown on Pogs 113,

[E old-fashiored crystal Sef s
fopd—let iF go to 8 well-oavned

rest. This article will not e an-
other desoription of fhe same wanry
mrult w4 modern germanium
erwsial deteofar gubbing for the oot
whisker" and galena,  The broadonst
band funer o be deseribed i capable
of 1 to- 18 klloeycle selactivity, with-
out henelT of vaouum tabes o padwer
supply. I contribuies no additiond
hurm to) the amplifier followiss  and
I el the hatarsdyne whistles pres-
et in superbetersdyng (Unsrs

Simpe o constreciion, the unlt can

& huflt for s total dest of Eevdn dol-
lars end a time investment of one or
twio hours; ar Lhe tuner may be Vdalled
np™ with the addition of a slide mila
dinl and 10 ke, antiving fAlter for a
tatel of twelve dellars. Connecled to
& muwdeir high-gain amplfier in a
tepiieitl American metropalitan Ares,
it performance 15 indislingiishnble
from that of ‘many high priced to.f
and superheterodyne BigH-fidelity tun-
1%

The eriglanl moatdel waus spechflcally
desiFned Tor o lerge adveriicing
ooy, 10 gerve az & fixed Treguinoy,
mgh-guality monitor: for spot ssdio
show checks. Later laboratory tesis
showed It copuble of excellent pors
formance gver ‘the sntire bropdoost

Angust; 1949

ligrui. Thore i3 nothing tricky ar um-
usiral aboot the civeuil Used. It 5 one
of the many well-Enown bandpass net-
work: with which radio enpineers haves
been familiay for vanrs Fhe char-
weforigtice of sudh & $elwprk &re
a relatively “fat wop” for uniform: re-
spones aver fhe fdesired dannel and
veCy stbop sides or TesRIEET ta nrovide
poad seleciiviby hetween prijacernE sip-
nals. Relferende Lo Fig. 1 will shiow
et spectal so-cdalled bandpass ceils
heve not Deen used - Iostead hagh Q"
Mtz wire r.f. colls, possessing a primry
and secondary windine hnve heen in-
corporwlEd b the ciregil.  The pri-
maory ressomn for thizg W that coils de-
signed for tof. batdpess tuners con-
g8t of a singie winding usuilly in-
tended o work fnra an indinite im-
pedance detechor o avold Toading down
the network,

T the cirmeuit shown in Fip, 1, ssvers
Inading af the output terminals of the
handpass netwiork wiasiavoided by aia-
lizing the J. ¥, Miller 242 o0 ooll,
A's, baclowsrds; tlsar 12 the primary i
wisar] s the output winding ane carvies
the crystal eureont of the 1N38  Thig
prsnddes o stepdows from the high
impadanecs of the petwork 1o the rela-
tively Jow impedance of {he cresial glr-
el Wikile the turne ratin’ ancd con-
pling coelicienl gre nat ideal for the

Fe has 12 do 18 ke, selecticiig
withont using any racuum tabes or powear supply.

By

SJOSERFH M. BOY EIR. WsUYH
Copsulling Enminesr

purpnse, they are sufcient o give
pond resilte A pepative thistoal ool
T. and condenser O complete the hand-
pass cireuit i

Only one ocautinn with regard to
rireuit velues mosd be ctresced, and
that 1= to maks aure condenser (5 8
S ufd. oven if two candensers of
standard values have fo be paralleled
to gel thiy value, Whiles oot shown o
the ilustrations, twie precautions o
vonstrietion Wore Tounld necossary i
avodd Bom glekap foom random . fields.
A& well borded bBattom plate musd be
eed on' the vhassis and a double
shialilod el soch G war sutplus
R proviced tg couple ihe tuner
to the-amplifier oot Wit the' maas-
ured hum level of many Sood ampli=
fiors down 65 db. Bnd & Fain eensitivily
aof 125 dibv. such memsires are neccs-
gary to scowre the porformence of
which the funer 5 copdbile,

Tt ghould be pointed oot that unlike
the familiar crystal et the tuner de-
seribied hoeredn is ot lntemded (6 drive
wopair of earphones, Networks: of the
Landpass type haive a phver Insertlon
Ioss, and hence reguire quite high galn
ampliffers o bBeoosed o conjunetion
with them. Another facl which catne
to Lght during messurements of the
bendpass chargotoristics af the thiner
Is that the partienlar colle ussd, Wwhen
placesd In the cirooit shown in i L.
anly give sitisfnctory 18 to 20 e, “at
top'" resporese wWhen from- S50 th - {eel
of wire s used lor an antenna. Thizis
not due o the “plekap” eficlenoy af
sich length of wice, but-is due rather
to the. meacianee that  this anlenna
places acrdss the input tereninals of
the ook

Many readers may think fhisis gei-
ting m little faney with & cryxlial set.
bt pidgement in this respect’ shionld
e withhiold uniil (he oxperience of
tuning the brogdeast band with fhis
unit has been enjoysd., Algg note that
18 to 20 ko selectivity has been omen-
tioned repeasedly. Meither this liner

CEomied un g 133)



frysial Tuner |
(o fiioed oo g 1)

nar #ay other really high-fdelity o=
SEVEr Can SAPEribe Slnbidng apeluling
alosar tran this, for suck handwiilth s
needid  for hirh  proprim’ gpaline
Transrnis=ian.

In aligning dhe tubire, the eeally
ideal ingtruments for the job &ve n
bandeweeping signel generator used in
conjunction with dn esdillescnpe.  Tn
lied of sush aids, howover; 4 350 puid,
confenser should be connectad to the
nntenne past of the tonar, and the
iead Trom & regulsr aignal generator
canaecied fooil The 2iFEnal ceneratar
should shere 8 common ground with
the turer. A 20-9att resistor of
viElne erusl to one of the highor (250
o AlNl-ohm) oulpat impedances pro-
vided by the umplifier 1= plaeesd across
the vnice coil terminels fn place of the
Epeskor. The aitiud meter, inobr of=a
& model 260 Eimpson sot to the 245
volt aw. seale, (g plioed sovoss this re-
siftar. Whth the tuper canneeted (o
the anplifer inpar (= lesst 50 to 80
decibels gein sheuld be available] the
gain contvol dc sdvanced Lo aboul sne
vighth ks full seale soting. Any noise
o hum wilhin fhe amplifes will eause
the meter to read. The valtape indl-
cated shwould e noted wx balng the
“Yhese [ine" or pelference level for sl
Sequon! resdings,

The medulated sienal pencroior is
now. tuned o appeoximmtely G800 ke
and the tening contdenzer of the funer
rocked back and forth o Gnd (he sle-
nal. Onee zuch a point has been Coond,
the outpul attenuster off the slgne)
gencrator should e adineted until the
cutput meter reads just {ull soale on

tuning theough the sizoal,. fiee slight
peales ap risez-are noticed ¢n eaoh gide
of the slgnal sgeneealor's Erequency.
Thest preiks shauld be mads equal io
each dirher by eareful adjustment of
Hi teimmaees this s the proper allgn-
micnl. THe wrleona may now be con-
nected and (he speikar repinced Tor
an artual alr checlk,

It np-zignal genevator is available,
the tiner may- w5t he gliened. at e
exponge, af a fietle gisep, by walting
ntll the hotlr mest hrordeasl etalions
ond thelr regulae programs. I will
bet found usually that several retarn
Lo the airin the early mormning hours,
emitling a8 stendy tonemadulated sig-
nil for transritior adjustments. Witk
stch signals avelsbls it 5 then a
aimple matisr to falléw the procedure
outlined abore.

I it s found smposzgible o make the
two slipht peaks eiach side of the
coantar freqiendy equnl in magnitude,
the hottoen plate of tie ehassis should
be reimoved amd the wires leiding
from the “grid” conpection: of codly
8T Miller v, eoil slowly moved with
an insulated probe, It will usually be
Ipiind that this has an apprecishie ef-
fect ppon the magnitode of the s
or sveond peak, The lead found
heve the muajor efect should be honk
aWny . or nearer by the metal chassis
apd the trimmers adjusted ontil the
twopenks are manched.

Bo ealled] “rionkey chatter” may be
noijced whep lstening to ong or more
sratione In-a given looglity due ta n-
terchannel mterfevence. This efTect
ey dlsn talke tha farm of a very high-
piiched ringing sound. I thiz inbep-
favance is objoetioneble, T, should be
added fo the cireuit. This [ter is an
irom o parsllal-tuned. alreuit. which
shauld be tuned while listening to-a

the peak responie of fhe slenal Ad-  sional ontil the “chualtes” iz siimi-
Just trimpers Oy and G untll, upon  nated, -
Fig. 1. Schematiz diagsam of the lowweost bandpass orysial fumer,
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RECEPCION - DISTINTOS DISENOS DE RECEPTORES
A GALENA

Hn la fgura 104 se presenta un digefio simplificads de un receptor de
galona qua e de gran utilidad para el prineipiante ¥ consta de nna induoe-
tancin L de unos 250 ph, un eondensador varviable © de ana capacidad  de

Ll la

Tel

Tie.
Fig. 104

000035 pf, upa guléna ( con su vespeclive soporte 3 “bigote de gate’’, un

teldfong. Tel, del tipo empleado en radin, de unos 400 Ohms, por ecjemplo.

Ademis, e necesitn, para’ el buen Tuneionamiento  dal receptor, nna busna

antena (larga ¥ bicn adslada) v one boens tome de tecen (lo mis ooekn po-
i),

| AT AR
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Todos los elementos que componen ol veeeptor propisments dicho podredn
ir montados sobre una tabla enyas dimensiones se dan en la figura 105
donde adewiy se indican las eonexiones, entre los eléementos y las bornas para
b antena, tiered ¥ teléfonos respeelivaments, ?

Conviene. calenlar previamente la inductanein gue se emplia en este
eiranito v darle las dimensiones que cadi oual ereyera mis conveniente y, si
Tuese posible, constrinie dog o tres del mismo valor, pero du distintas dimen-

giones,, a fin de elepiv entre ellag 1o mids convenisnte o son la que mejor

funeionas,

El armude ne requises enidadon eepeciales. DBastarh seeuir ol desareollo
de la figura 105, He notars en su funclonamiento gqne la seleetividad, es
devir, o propisdad de ‘separar’’ una estacién de otra, e deficients, Por 1o
tanteo, serd convenicnte busear una disposicifin y dimension espécial para la
indnetaneia T gne gevh distinta parp cada easo particular debide @ que las an-
tenag, las tomes de tieera v el lugar de recopeifn son distintos para cada caso,

Bl eomdeneador woriable nes permite sintonizar las estuciones que ge
enconlrarin o distintes posiciones del mismn, '

Acoonsijomes al experimentoacdor gue deje eongtancin wn un ounderns de
natas de. todas Ins observaciones, efleulos y resultades obtenides para emda
cxperiencia realizada, pucs diches suotacicnes son de un inapreciable valor
para al eandal de sos conopimientos,

Hu la figura 106 presentamos olre modelo de receptor a palena, pero do
digefic més avanzado que permita obtener mayor sclectividad y quizés ma-

Fig, 106
RADIO—159
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< yor yendimiento en 16 gue & voliuten . se refiere. Dieho receptor tishe 3 bo-
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rizontal por razones de sintonga, parte da allng quedarin dentro ‘del upacie |

de Lu. Tds-dnductansios de las bobidas Serén de los signientes valores - :

_ El vondenandor € tendrd uns eapacidad de 0,00085 uf, o sun unds 17 plas

- eas en total, La gulena, eomsn log teléfonos, ln antenn ¥ lo tierra pueden sep

L log mismig uue pata’el receptor anterior ¥ Code 0,0006 uf. Ta Tigurs 195 in. .

diea ¢dmo deben realizarse Ing vonexiones ¥ la dizposicién de Ins elementay y i

ol detulle de lag bobinades, sin fne por ekto pea necediirio ajusiarse estrieta- :

Iente a la disposicitn de la Tigura 108. I mancjo de ests. receptor es muy

sigiple, S0 tratp de rintonisar una estacifin. por ejeruplo, por la mitad del i fd
dial, 0 sea en 18 posieidn media del condensador variable, logrado eato ge hive b
girar lentamente primero Tn hasta obtener ¢l méximo de volumen y melevtis -
vidad y lnego Ly, i lg estaeidn que go desen recibir estd molestada por alpuna b2
aira muy peoxime, se gira Ly de mansra gue In hobina uels onsl harizontal, | .

Tntonees se renjnsin T 7 da exta manera queda ¢l receptor on condiciones .
6plimag de recepeion, i’h- lo dicho, ge ve que la eonstruceién ¥ manejo de )
egle receptor son muy sencillos, I alesnes que puede lograrss con este

aparato puede legar Kastu unog 100 km., siempre que ls antenn y la toma
de tierra sean buenss,

Ligr

e g s -

i

RADIO—161 .




Both young and old radio buffs usually start out with a crystal set .

OATMEAL BOX CRYSTAL

Fig. 1
Sliding contacts made from brass and steel.
Knob madea from ¥ein:

wood dowel, and
a/ painted black
L 7razin, 0D sguarabrass

- tubiz or rod of the
required length (see laxt)

B-32 % Yasin, fMat-
head brass machins
screw, soldered to
top of slider

SLIDER

Fin, length ol Y-in, 0D
squarn brass tuba
that fits ovar rod

Vi, wide brass orsteel Band,
banl a5 shown, Bnd-soldered
b underside of stider

Fig, 2 Antenna and ground end of the Quaker Oals radio.

Bore undar-alze hole
about -in, into wood
Block, twista

832 % 1 Vaeiny, AL HL
Brass maghine soraw
Into tiole; and saw ol
tha head

8-32 brass hreaded

ree runs all the wiay A
through the radio, \Q |

\\,/

Antenni, End ol coll
passes through wood
toantanna binding
peat,

skoaust about any radio old-timer, «
including this writer, and he will
probably tell vou that his first
radio was a home-brew slide tuning coil
wound or an oatmesl box, & cat whisk-
er and galena crystal detector, and a
pair’ of earphones. This picture slory
shows how o make such a radio, and it

‘looks much like the writer's first: radio

Built not long after Warld War I

First, muke the coil. Remove the two
end edvers from an 18-ounce, round
Ouizker Oats box, and cut the tube to %
lentgth of aboul 64%-in, Give the tubg a
coat af shellas inside and oot to mois-
lure-proaf i,

The writer psed #21 single-cotion-
coverzd enamelled copper magnet wire,
el -alter the coil wWas wound the cotton
was colored preen by painting it with
India ink to make it look like the old-
time green silk-covered ' wire which s
Mo |UIIJ_.,LI being made. 1f you prefer,
use F20 0r #21 enpmelled or nvlon-
comted copper magnet wire, and one
pound should ensily do i,

Gel Going. Punch two small holes
throtgh the tube al.each end, about .
in. fram the ends, 0 anchor the ends of
your enil,. To do a tight, smoeth and
neatl job of winding the coil, tie the end

Fig. 3

Ye-In. long flat-head
wood scraw holds
madilm-size
fabnestock clip

Aasiny long R.H. wood
BOrEW han*& rad and
medium size fahnestogk

Crystal detector end of the Quaker Dats radio.

Ya-in. long flat-haad
wood soraw

Cat whiskar

U bracket

_€lip to wood block.
-.Thjs clip is for

Lf Ehunes

‘U-bracket is held by
threaded rod and hex
nut, (A fength of
‘832 threaded brass

Ball

Sliding rod

Knob

Mounted galena crystal
— fits into above crystal

| Ffof passes all the way
“through the radio) :

clamp
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if your “taste” dates to earlier days, try—

RADIO

of the wire W some object outdoors
where there is plenty of room, and un-
wind & couple hundred Feet of wirk,
and pull the wire tight to stretch oot
any bends in the wire, Cut off the wire
and anchor the end in the twa small
holes near one end of the tube, and dab
# bit of coment (o hold it Fast. Now
windl the coil by lurning the tube slowly
while vou walk towards the tied end of
the wire, and when the tube is full of
wire cut off the wire und ancher the
emd in the two holer at the other end of
the tube and put on a dal of cement,
This trick will give you & neat profes-
sional-looking coil,

A% shown in the photos, the fwo
wood end blecks for the coil measore
3 x5 A ¥-in. and are sanded smeoth,
stained, and varnished, The writer's first
praject psed ouk,

Bare a 3/16-in. hole through the ex-
met center of dnch wood block: these
are for the length of 832 threaded
brass rod that passes throwugh the coil
o holds the wood end blocks, One
enc. of the threaded rod helds the -
bracket of the ervatal detector (Fig, 3),
and the other end of the rod: serves s
the antenna binding post (Fig. 2).

MNote in Fig, 2 that the end of the coil
neurest o the antenns binding post
passes throngh o small hole in the wood
block and s clamped between the two
washers of the antenna binding . post;
this automatically connects the coil end
ter the U-bracket of the crystal detector
ilson

Figs, 2 & 3 give details for mounting
the slide rods, the earphone Fahnestock
clips, the ground binding post, and the
clamp that holds the galena erystal, The
simple hook-up is shown in Fig, 4. Fig.
I gives all details for making the two
sliders thal will contact the ¢oil,

Contaet. Perhaps the hardest job of
all is to. dooa peat job of removing the
insulation from the ¢oil when making
the two bare wice paths for the shiders,
Use' fine sandpaper and be careful not
o sand off too much of the copper.
When you are through brush away any
ling¢ copper dust between the turns of
the wire. You will get 4 neater job if
you use enamelied wire instead of cot-
ton-covered  wire.

For best results with this crystal ra-
ditr, use @ long antenna, @ cold water

| pipe ground, a sensitive galena crystal,

and & sensitive: high-impedance pair of
magnetic sarphones. S -

by Art Trauffer

Your basic materials may be the same,
but the bucks required to buy them
have certainly bounced upward from
bygone days! It cost the editor 4%9¢ for
this box which had four different prices
on the top ranging from 49 up to 55¢ .

S

Fig. 4 Simple schematic for the crystal radio.

Ground OF—— Stidar

Li=bracket of crystol.

Antenna (O——

Sl

f

detectar connects to
thragded bBrass rod

Al

|

One end of coll
connects ta threoded
bross rod that goes
through coil Form

Sldar

A,

T

Fhonas

BILL OF MATERIALS FOR QUAKER OATS BOX CRYSTAL RADIO

1 round Quoker Qats bax (18 8z

116, fE0 coppur maghet wire, for windieg
coil [1ee fexi}

2 priwess Sifn. % B, xYein, ook, walnul,
ar mohogany (for coil snd blocks)

1 leal of 8-32 threaded braoss rod (e poss
through coll form}

T 8:32 bross hex aul {hoids v:r}l:;h:! dotactar
Ushracket 't wood block]

2 1iin. lengths 7/32 OD squora brase fub-
ing or solid rod [for stider irscks)

F ] ‘-‘"'*-in.-lang round-heod wood strews (hold
birass rods-fo wood blocks)

1 837 x TV%-in, reond-head brass maochine
Ferew, with Wex 6ol and ornamental thiumb
nut te fit [for grouvnd binding post)

3 inchas af squore brass tubing 1o fi snbgly
gwar slider rody {for making the fwo sliders)
2 £32 x Yejn, flokhead brass machine
screws (e Fald knobs 1o top of slidars)

A inthes Yisdn-wide brass bond (far siidar)
4 inches of Yiinowide brass band {for
making slides conbac) b'hduﬂ

2 medium-size fahnestock chips {for phones
binding poshil

1 Visim, fong flat-head wood serew (holds
ane fohnestock clip to wood bleck)

1 unmointed crystel detacter stand (KD
Sland 9-14, Mmodern Radio Labs.)

1 miounted galena crystal for obove delector
stgnd [ MRL Sieel Golena, Modern Radio
Labs., PO Box VATY, Garden Grove, (CA
STE42)

1 %¥in long tlahhead wood scraw (haldi
erystl clamp fo wood  Black)

MWole: These wha da nmer heve near-by habby
shops or large herdwoarn stores con gel mest of
the obawve hordecrs from MEL PLOC Bex 1477,
Gardan Grave, CA 92643, Send them 235§ for @
capy al thair cotalog.
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How to Build a Loudspeaker

(s |
I.-Il‘ 5 . ._

b
(TR}
IJ‘

d loudspeaker—thal's what radic  foma

have nern clamoring for siace the.very

firsf duys of wireless: Hadip enginesrs said il

couldn't be done, and pave long Tistz of Toasons

why ke power nesded to operaie & lendsneaksr

jtst eouldn't be snatehed olt of (he ethar meraiy

by tickling a lmnl of shiny rouk with a wire
cat's-whiskar,

This spring we came aoross o most inteccsting

E CRYSTAL st powerful enough te operats

itk

Crystal Receiver

Figs, k2. This louddpenker crystal racaivar, frant
and roor viawd af which ore stown hece, will
briaz ir pregroms doy snd alght en the loud
apealer with aomozing elarity and wolumo i you
O%e racsonokly near o medio elation. No battarias
afe nesded. Faotures iaclude o bwo-gang toning
condensar. now tyee wllrg-seasilive magneate laad
spanlar, hamdli'nl woloal voneer cabinel, Sndoi
niteiy long lie with no operating sasi, woriabla
Wl'ﬂ!‘li.tfily ood seositivity adfuslments, no panad
controfs, entionzl Bxed crystzl #od optionol hag
phene gommootloms:  The aet in idecd for foresl

fangers 1o look-oat wss,

paragraph, on this subject, in & letler from
=aeNen ane MECHAVICS reader Michsal B, Y
of Fhoenix, Arleong, added as i an sfter=
thought:

“me of our local stations 5 Geirg roceived oy
o crigtal g8t with o loudsveslzer.  Tha stefon
wokes e Wi eoch moriing b 6 o'clock aad i

Srrenee awn Mrczarnsg




Lo emongh to venlly snioy. Am usieg ovar 500
feet of meviel and @ series of 10 grownds, which 1
give more oredis for the ormount of velime thon
I do the sel itsolf, an ordinery erysiel receiver
cirauitt

Thiz letter definitely indizated that a laud-
epeaker eorystal set could be mode. We wrote
immediately to Mr. Young for more details, and
received by return mail a high v interesring lot-
ter telling abaut his srvstal set exoeriments, Here
are exeerpls from hizs second lstter:

“T 4pns Ioccted obout 15 blocks frem KTAR,
aperating on 620 ke itk 1000 wells of power,
I uged = zimpla sat cowsisting mervely of «-single
small eoil, corustal and
vats-whisher. [ added
more and wors gerial,
apith hetfer resuliz =ock
time. Both the dissetion
and fthe length of the
aerial sesmed. ta offect
sl g,

“Wert T dvied adding
groutics,  Althewgh the
addition af one ground
could nat be moticed,
thera idag an Wnprove-
mant anhen I changed
from one 30 five
grounds, ond enother
amall improvement
when T acent Fron fico to
e grounds.

“The first loudspeaker
I tried toas o borrowed
16-imeh cone wiil.  This
reclly worked betier
than dhe smuiler wog-
metic loudspenker I new
have.

“1 fnmght Sundoy School for o while, anid
stovted wvany of the boigs to maldng oeystal
gete,  Nome of these wovked guite o5 well ag
meine, probatly beeowse afee bops couldn't get
up enough aeriol. Al awere ohle fo use lond-
speckers, though: i they esuldwt, T ivent out
and prperimented acfth the iustaliotion Wit
t gecpred resulial

“After the loecal siation went off the mir oi
wight, I could get KPO in San Frencisco, RKEFQ
e Los Angelez prd KOA #a Denver on the hesd-
phones but not on the lowdspesker.

ST gemerally lofi the loudspeaker conmecled ot!
wight.  GQoeasicnally KTAR would come boek
on the air ehout 2 g, for tests, waeking the wi
This station werer failed oo gel e wp in the
moreing when it came on e air Tor the day.

Hove tried a hred crypstal el 5o Tor have ot
Fnd oz pood renults ag wdth an adjistable anit”

With this encaouraping information to  start
with, s applicafian of radino theory to the prab-
lem spon browsht orth the fundamental prin-
ciples involved, Then eaneé experimentation
with various eireuils, followed by Held irials in
vrrinng fortions, Fromiall this was cvolvod Lhe

Figq. 3.
tol e i

sSpomloar.
dollzrs.

G2

Near wismw of compleisd lsudopealior oeys-
Mote that the stysial debechor i mormied

on the wood block which suzporis
ANl potls nesded will cost only o few
You con wind s coils yourseit by fol-
lowrlng Inslructions given in this arilebs.

highly suceeszlul Sciemes avo MEcEANIS loud-
speaker erystzl set presenced for the fesh time
iy thig ariicle,

Bare indved iz the person who ecannot find
sorme usa for a radin set which eostz only a few
dollars initinfly, wat operates a londspeaker dayt
anel night, veax affer year, with no batterias
or power eopnéctions whatsaever and no op-
cracing cosls

Flace the st on your bedside table and let
it Iull wou Lo sleep at night In the morniog
it will walte vau up again ss faithfully as any
alarm clock hal with none of the sar-splitting
clatter bo spoil an enteancing dream.

A loudspeaker crystal
sat is ideal for use ina
hasament workzshop or
darkronm. Flace it at the
hack of tha beheh and
listem tn fawvorite pro-
grams and to mews
flashes while pursuing
veour faverite hobhy.

And whst could be
raore porfect than this
st for those who must
leep lonely vigil in some
rondside  hoolh, forest
ranger look-out station,
gate  house or other
plaee foivly near a radis
slation but not on &
power line¥ The zaf can
be operated continusly
ar turned off al times,; 65
vou prefer; either way,
theee  aoe oo ballery
charping or replocopent
probilvins aod oo woreies
shout the slze of neit

e loud-

month’s electrie bIL

This get was destemed primarily Bor those liv-
ing i the cutzkives of citles and on farms faicy
nesr a Tadic statton; for eonsiderable room is re-
quired in which to eredt the reguired lergth of
antenna, It is principally a personal radie b
use hy one persoh or af most a small group of
quiet persons. Obvicusly, you cannol expect the
volume ta be comparable te that of a G-tube
cleptric set feading 3 watts or more of audis
power into o loudspeaker, In cor losts, however,
the wolume was found fo be enlively adequae
for the avernge room in o faicly gquisl loeation.

How It Works

Altheugh this ervstal set @5 considerably morg
efficicnl than the single-civeuil veceiver used by
My, Young in his experiments, the pictures and
diaprans ndicate that it iz by 1o means coms
plexr. Witk the pictorial wiring dizgram as-a
-Euide, any one who knows how to solder shoold

ave Lo trowble whatsoever in building this
eiyalal Set.

As the srhemalic eireuait diagram indicalos, the
gel ig dogignad dor U= with what is koown aga

Scmey Avn METANIE




half-wave antenna, with a voltage feed connes-
tipn 1o the lead-in. In other words, the lead-in
wire 18 connected 1o the end of the antenna wire
in ke uswal manner, and the total length of the
antenne system from the far end to groand is
miade egual 1o one-half the wovelength of the
slation which is 1o be received with loudspealker
valiare:

With & hali-wave antenne, moezimam . sigaal
wvoltape erists al the sands, with zero valtage and
maximum  current ol the center. Keep these
faeks in mind, Lor they arc essential to the sue-
cess of vour installalion

As you van see fram the circuit digsram, o
puralie] resonsnl. eirenit s used at the inpot
of this erystal eircuit. Haoving a very high re-
gistance at resonznce (when luned lo Lhe fre-
guenay of an incoming stgnaly, this resonand
pirmill matehes the high registsines of the an-
tontis,  Thig match irsuros thnt the muoximom
pus—'sib]a Rzt -:1f :il_l{,rl-‘-.! 'Jl::l]LClgu 'I.’.l'ﬂ.l ’ne trsns-
ferred From the aotenna o the receiver.

With go Hitle siunal losz practieally the en-
tire sntorna voltoge is developed acrose resonant
gireatt L1=C1, The sesulting curerent threugh
primary cnil Ll induccs o waltuge in seoondory
enil L2 This vaolzage wadergors resomont siep-
upric seeondary resonant cireuit Li#-C#. and the
gutput veltnpz ocross the eiveuil iz cppied o
the loudspealker in sevies: with the cryatal de-
[k,

The -crystal peoctifies
the imgeming medu-
lated pf. carrier signal,
as I allows currenl o
New in only one dires-
tiun, The condenser
across  the  londspealoer
by-pusses v, pulses to
groand, se that onby. the
desired awdic signals
pass thrcugh the loud-
gpeaker and are con-
virted into scuand,

The {wa-gsng tuning § .
condenser permits ad-  EEEEE
justing both tuned oir-
puils  simualtaneomsly,
Pravisions are made for
vasving the amount of
ponpling . between the onils, ms this waries both
the selectivity and the sensitivity of the receiver.
When twn stations interfere; the orils can be
moved aparl o improve aelectivity: whaen B weak
station is desired and there is nn interferenca, the
oy eon e brought topether to give msximam
Fensrtivity.

Buih:ﬁrtg the Set

Fivst of nll, let me emphasize thalt there are
miny prassible prrangcments for the ports o this
get, all siving equally good resalts
the esbinct and meunting armangement showers
here. or can rearranmge the paris to fit into o
cabinet of your own cerigh, as you prefer. Tha

Fiyg, 4,
minlintlag hall far e latees cail, snd the method of
nolehing the bose so (he Iondipeahker =cls inio iL

Wou gon yse

Otromra, 1559

Troul wlow of oonpleted: el

Important thing o keep in mind, howaver, is that
stray. capacilivs botween porallel resomant cir—
et L1-C1 and groukd shotld be kept ata mini-
mum, In other words, kecp shis coil well away
frofm any prounded object such as a methl chassis
or anelal eabinet. and keep its ungrovhded lead &
half-inch or so away [rom grounded leads and
parts.

AT x B opleee of %" plywond serves ax the
base o which &2l parts sre mouniced, Trim the
sides al an angle so ey will fit neatly o the
cabinet, iF you decide to usé the atteactive walnug
veneer cabinet shown in the photos.

Mozl he' loudspeaker fivst, eutling o notch
for i at the [ront of the s and mounting 2
A BEE" a0 %Y block on the base with wonod
sorews: for use as @ verlieal supporl. Two
serews; one intn the baze and one into this bioclk,
will support the loudapeazer rigidly. Bacause of
the rounded top of the cobinet, iv will be neces-
sary to ol sweay wogmall amonnl of wond inside
the enhinet at the {op in eeder 1o gol the lond-
apealor Thash against the Baek of By paned

Althouwh  almopst any  doad magnetic Taiid—
spoaliar tan be used, best vesults will be obtained
with ane of the new high-impedance unibs liko
1hal r:p-:'.l.:i“.c:] on The d;uﬁram, -]'HEI-VLJ".IE a rnted mme
pedance of L0 ohms or higher, ond having o
zeriw  adjpusiinent which contrels the positicn of
the arvalure or moving cloment. The perma-
nert-magnet in this anit
is made from the new
high-strenpth magnel
alloy, far superine to
that used ir oider mao-
netic loudspenkers,

Ay desived type of
erystel detector con be
used,  Nounl # oen Lthe
loudspeaker ‘supporing
blpek with a single woacl
SCTCW,

1 32 hest Lo uze o new
two-pang 0§63 mld
laniing econdensor willy
this sed, but a unit of the
correcl size talken from
an ald radia sel showld
giva accepisble remiles if
in good condition. Kount
the unil in back of the lgudspeaker, using
either weod sespws or cpuntersuck bolts in-
gertar] frorm e botbam ol this bese a3 r‘mq:lil'l.*l':l.
Anv anall kool s taninz dial can be placed m
the oandensr shaft Tor eanvepiones in faning.
B anlibenitad dial is nel Beosssary,

Fahersteck colips mountid oo the bose with
wood serews will serve nieely az antennnand
pronnd Lerminagls,

Winding the Coils

Commercial enils are mal svailable for this
gal, but it is a simple malber to wind vour vwn,
Get two 5" long coil forma, one 835" i dismeter
angd e ethee 155" a0 dlanweter, (Specify inzide

Huole e

(i}



diameters when ordering; these will be 2° 2nd
Li5" respeerively)  In additon, wou will need
aboud 100 fact ol Na. 32 deubls silk-vavared cup-
Per wive, 8 gmall piece ol beeawax and'a 10- el
roll of 17 weide gumrmed brown paper (sold at
dizie: stores)

Drill twe heles in the large coil form for the
mevnting bolis, each 37168" in from an end Start-
g 75" in from ane end, wind oo 63 tumz of No
42 wire, Anchor the start of the winding with a
smiall pieee af beeswax pressed over the wipe, al-
lowing ahout 8° of wire to prajact far connses
Fous  Anchor the end of the winding wilh hees-
Wee i the seme manner, leaving another 8° for
connedtiong,

Wind 130 turns an the smaller form in sxavily
the same manner, slarting - the zawme distance
frem one ond, Now eowver hoth windings with
becswax, using wvour soldering irom to. moele and
spread the wax, You'll he surarsed i the saze
aud speed with which pou ean spread o nest cov—
eving of wax nver the entivo winding, nncharing
the turn: and malinig tham moisture-proaf,
Extra wax ot pach end o & winding, heaoted anly
slighily 2o it will not pvend too much, wil fro-
vite, ainple anchorage Tor the fine wire ised i
the osils

Although the photes show hedvy hook-up wire
going to the esils, this is by no menns TMECEEAHLY,
It was dene simply te miake the wires shnw mare
cleuriy i the phctos,

The rmethod wsed for aroviding  warlable
elpling s dvuly simple, Moislen (he end of
youd strip of gunuaed puper, then wind it neatly
ower the unused end of the smaller ecil form,
uidil the divmeter s exaolly equel Lo the inside
diameter of the lasrer cuil fore, Cut the DApET
slrip now, sid arekor the end Iy moistening,
The smaller [orm should now slide froaly inzide.
the lazger, willimst wobbling.  Remove or sdd
sumuned pupes as requlred to gel a zood slide
ing ft.

Mourting the Coils

Mount the large copd next; Insert the rear
buslt iirst, after dreilling “and counersinking
hole for jt in the base. Use washers or & dey
call terminal nul o support the eoil about T
above the base board. Cul or file off the pro-
jecting end of the bolt inside the coil after the
out bis been tightened, for the small éoil oot
clear the bolt. Insert the smell coil from the
front, then Wmserl and tighten fhe front bolt
inearest the loudspesker). The mounting holls
will preven! the inner coil from being pnshed
out in either ditection, while =il parmiikling
ample movemianl away fooem the smaxiFmme
eoupling pasition (wher the centers of the wind=
ings coincide)

Conaections come mext. For convenisncs, fjm
sohid posh-back hook-up wire. Sulder sash rone
reclion, USINE rusln-cove solder. Coil leads ean
be soldered divectly to theis respaesfve terninals:
Use soldering lugs on the Fahenstock elips if they
do no: slveady have lugs, Allow encpgh axtra

Crmrwre awn AT erres s s

length in the lrads fiom
leads will not Break when the eoll iz pulled all
ths way gut,

An em-of swich is not esgentinl, [ar the
be silenend sitnply by detuning ke variahle
tuning condenser, T you prefer, however, wou
il dnsert nospst, tosple switel in the cry=ial
detector lead [or this PUrpOse,

set onn

Erocfing the Anterna
Length, direclion

b4 Pty
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‘Ifu:ur this Toudspeakes crystal ot

! The length
15 determined by tha freciiency of the swlion

which is to be veceived with Ioudepaskir volune,
I'v b mora specifis, the length of [l anternna
spsterns i fost should be cgual to 480,000 divided
By the statinn frequency in kilocyoles This
leagth sheadd ba meensured from e far snd of
the antenra to the greund rad along the antefina
proper, the Tead-in wire and the avound wive.
Extrems acotiracy in the I2asily is nat eEaen bl
for %ariabions of g few par vent #ither wayr will
have no woticeable ellect upgn rETftrmance. The
tahiv in this article ¥ives vxeriples of corract
antesra engthe for various stagan frequeneios.
 The anlenna wire cin he of any sizy and lype
inzofar o8 perfurmarcy is cabcertied.  For injtial
teste, Mo, 24 shomelled wire is inexpensive and
enfively. atiafectory, but e a wealhar-pronf
permanent instalation it {3 bast o use repnlsy
antenna  wire, Seveti-stropd N, A5 hare or

ernclled wive s standard for surteninas, and iz
eal for this set. You ean alsu consider snlid
Hao, 14 enamrelled wive. T wou eennag rurchase
the entice antenng ss o single lensth, be sure 1
Slcticn Fregquoney | Comsuigtion | mw Leagii
EoY 5500 lre, 480,000 Tiau_ ’ El ft.
WAL A0 Jre, 480600, 830 VT
WL 00 ke ASR.BCa | Fop T fr,
WIS 270 ke 2304800 = TR LN
EDER 980 ke, 490,000 = gan 500 4

E3L 13130 T, 480,000 - 11308 | 433 #,
I.!'ﬂ'.'l-' 1450 ke, 480,000 | 146D = HLA]
warce 1610ke, | 490000 = 1813 04 0,

| T 1712 ke, | 490000 = 1712 | zig s

-.'j Folice  atatiore, Th ogep 4 i :

prlive wnllon Ll - 1¢i PT?‘].’ ;lcg ;-..‘.::;EE;:-'II_I L:-.Iﬁnjrrrrrn-nté |

i ATHS Tar the Cleege mind sl cods respisitively  (irn-
Bl of @8 and 130 Lormsy, ! A

- fenr

and height ave all fmportant |
fzctors in the erection of 2 satisfactnry antenna |
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GUMWED Pasps
IAPE | WIDE WolnD

i The entive Lude
an wite d3oat high
rf. poterdial (aigh
writh respect 1
ather points in the.
antenna gy etoms
the aciusl voloige

OVET M0 OF Shan(
FUHNA

will mever he
more than a few
wolts with ressect
to ground, and

hence iz pedtestly
harmlessy, SHway
capaciiies tn
ground wiil lower
this  volizze, =
kpen 1he leadlis
ac least a Lopt
away from build-
ings fpid tiess oy
usitg long  stands
ofl imsulztors: You

TUMIMG

malee strong splices sobween the pleces, soldering
gach one carefully, The heavier (he wire wou
uze, Lhe farther can be the distsnee hobween FUT-
ports withous danger of breakage dusing high
winds or slee; storms.

The half-wave invertsd-L type dntenna for
whith this sel was designed will give best rasults
when hroadside to the siotion (st right angles
to a ling connectng station and anterma) o
posres] results whet poinlng in the direcelion
af the slation. The differcoce in performanee
for the two extremes of position §s not so grost,
however, as to warranl negleeting sxistiog hish
supports which are ideal except for direetion

In our own tests, excellent results were obo
tained in one instnines with the antenna about
ong mile awny Treore 1000-watt  slatior and
pointing divcetdy towaed it This shows that even
the poorest sntenna direction will werle # gou
are anlficiomtly near tho station,

The end supperts for your antenra should ke
as high sz possible, porticularly i you are using
long span: bebween mipports. Keep the antenns
well above abjects such oz trees and buildings,
and ot Jeast 30 feel ahiove the growd wl ils Iowest
Eoiafb if ot all possible. Since a wire will ssg
considerubly st the conter of a loug span, an
exten support will peneeally he necessary at the
center of a hall-wiave antenns deslgded for g
broadeast band freguency. For stolions helow
100 ki, fwen nr BVEN Inete extra SUpports may he
meeded,

Insutalors should s used at all supports, and
should be of particwlarly mood gquslity at the
ends, where vf, vollage i 5 moimum,

Fig. 6, Ficlericl wirlng diagrem far tais loudspeaker crys-
tul wel, Connoctions to cithor coll con be reversed writhaul
offecting the potlurmonce,

o et ;
NRENE e amiet TTiET.
i o lators an hardgs
o =
YxBlog wood  strins, pres
FLOWCICD juoling omiward

lram a huilding
Use repular inso-
lated copper lead-
i owite zuch
solid or stranded No, 16 or No. 18 wire, soldoe
ing it earefully {0 the anienns and NSING a5 igw
Insulaters &2 pussihls,  Avold wsing 2 windos
girip; instead, bring the wise #nte che Hous
throusgh & poreslzin lube or through a hala drilled
it a giass window pane,

Loading Caoil:

W there is ok sufficien) room available betwesn
supparts for the requived length of inienns, anedt
A2 1long- 3k Anferma as you ran, sennecs 3t to the
Beac-in ais ustsl, then wind the loft- aver anleing
wive ¢n g large lorm to malke o loading eoil, and
inserl this in the lead-in wire near the eeceiver
Thiz "foads" the antenna, mriking it in effech a
half-wavelength long and giving very nes rly b
efficiency of the correct lonper amtenns,  The
trns of wire on the loading coil sheald e spaved
apart & distance equal to twice the wire dlamoter,
& sranller size of wire can e used for the ldadisg
enil thar for the antenss §f dosired, for length
rather than dismeter is the important fnetor here,
A large eylindiical paper confainer such as iz
tsed for oatuical makes 3 goud enil form: BaF
paper box about 10Y square could also be used,

The leading eofl should be momded st least o
foul wway Iram ali walis and grounded metal (6-
jects, A loading coil should not vomtain mors
than about one-fourth the total requiced lensd,
for the greater the progortion of wire in it the
lowar will ke the eficiency of your antesns
sysTem,

Experimentillon with a (emporary  aatetng
will tell whether & given combination of aatenns
and leading vodl will give suficient sipnal piek-




gp for a paridcslar antenna divection in your To-
celity,

Making the Ground

A clesn water or gas pipe about 1 feet long,
deiven almost entively inte the sarth 1o a loca-
His where it will contact moist earth continually,
nigkes an idesl ground for this receiver. Tee
g good groutid clamp for comnecting the pround
wire to the pipe. Uhe pround wire should be
of an insulated type, bul no special care eed
be taken in mounting it oo the house.

Be sure to use an approved type of lightning
arrester’,  An inexgenszive unil emploving an air
gap is erifively satistactory, Mount it sutside the
buitlding at the paint where antefing and ground
enter the bailding. Connect one terminal to the
grodind wire, the ather to the lead=in, without
utting either wire,

Four oo Lry extrs grounds il yvaou like comnect-
ing them all fo the same Sroiind wire.  In thi
average faurly meist Iocation. however, the im-
provernent in reception will hardly be encugh
tn warrant the exdra trouble and expense il your
first graund is properly made.

Operating the Receiver

It 7= a good idea <o use headphones when fiest
trying out your receiver, Simply contect thom
aeross the loudepeaker terminala; this can be
done mosl easily by zlipping one phene i Gty
the Fahwastock ground clip, and the other phone
tip into That erystzl detector elip which goes to
the Joudspiaker. Siphtly greater phome volume
will he oblgined by disconnecting the loud-
speasar; Lhis can be done by removing the loud-
gpeaker lasd from. the erpsial detcclir termpor-
arily,

Ta tunz fn a statisn after antenna and ground
wires have been connected to the preper termi-
nalg, adjust the col's-whisker until it juse tonehes
e erystal. Wil the small eeil entbeely inside
the larger {masicagn coupling) , rotate (e gang
luning comdenser slowly. I oo statlon is Heard,
by difforent settings for the eryseal deteolor and
for the coil.  Wher o slation 15 heavd, readjust
each eantrol cavelully (oo maximam velume, then
disconneet (he phone: and reconnect the latid-
speaker to see i you wre getting sufficlent loud-
speakor volume,

e bwo stafivos are beard tozether when the
small epil & all (he wiay i0, pull 1 ows = emall
sl arnl reliane Lhe condenser.  Hepeat until
¥oil icer only the desived station. Segsraling the
gafis reducea volunde, but at the same lme fm-
provea: the aseléctivity (station-separating shil-
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Wy, Exporbment with wavieus ecoil sand oon=
denser seltings wotil you are thereughly farmilise
saith the l.;-plr‘i".ﬂ.iu:n af o zaf,

Front-Panel Controls

Sinec this eryatal sel was designed primarily
for loudspesker reeeplion Iram a single stalion,
ne conirols were mpuntad en the front ol the
cabinet, Once the set has been proporly lumed to
the coosen -station, it will Temein in tune ndef-
nitely, s6 there i really no need for panel con-
truls eseepl possibly for sn on-off swilch,

I Srvonl-pacel control is dezired in vrder to
change Mam gne station to -another éonveniently
whily wsing headphones; mount the tuning con-
denser where the enil now is, wilh ils shafll pro-
jecting throwgh the parel,  Mousnd e crpsial de-
teotor ove The condenser an a smull shell, with
g handle projecting through a onesinch lwle
drilled in the front pansl. Mount the eoll eross-
wive meross the back of the base, with a wood
dowel rod attached Lo the sliding coil and projec:-
ing cut throwgh ooe 3ideé of the cabinet o zZive
push-pull’ eonirol of the coupling, The loud-
speaker can ramadin Where it now is

Yalume-lnereasing Hials

Sharpening the polnt of the eat's-whisker care-
fully with & nail file or small metal file will make
it sasier to find a sensitive goot on your coystal.

Grrozse or dust on & ceystal impairs its senzi-
fivity. Washing the erystal in denatured aleobol
will remgve sny prease Iefil by vour fingers when
hendling the crvstal

After & erystal has been used for some lirae
ard has heen scralched wp considerably, oy
chipping off 5 purlien ol it to expose fresh rough
gurtaces,

The londspeaker spevilied for this set has ao
adinating screw.  Rotete this slowly a half-turn
nr=a in either direction while the zet is in opera-
tinn, vntil gt Gnd e selting which gives maxi-
e ko depeaker walume.

DX Reception with Headphonas

Excellent distant receplion on headphones can
b gbiained with this crystsl sel provided he an-
tenna is tuned o rezonancs for cach stadien. The
anlenni s noturally resanenl (is one-half wave-
lenpth long) as only one [eequeney, but can be
{uned 1o resonanes gt any other requoncy in the
broadeast band by imserting elther a enil ne con-
denser of (he proper sizc In S00CS W Ith the lead-
in wite,

Tt the aotenna iz foo lomg for the frcouemcr
you wish Lo receive, nscrt an ordinary (K365
o 0005 anfd. variablz condenser in the lead-in
wice wud adjost this for meximum velume, I
too short, inserl an ordinary broadoast larul cuil
(orany othaer coll you have on baod) i e lead-
in along with the warizole condenser, sod = just
the condenser for maximum yolume, A gl and
a eandenser Tigve gpposite types ol reacleose, so
that cne caneels out part or &l of the ather, de-
pending upun their relative sizes, Voriable coils

wpe ol sasy L pake Lence we use the pondenser
o wary (FHe ameunt of fnductance which is k-
factive in the circail.

Alwavs readjust the wyslal gel centrols after
tuning the sntenns, dor Qiece will be some inter-
action between the various adjustients, Heep
the antenma tuning updls away from prounded
ohiscts, If wolume s 8 maximom with the aon-
senna comdenser either all tHe way in or all the
Wiy o, try other sizes of colls to see if you can
get still better vesults. 'Phis antenna tuning nra-
cediire will improve londspedket volme T e
anbenna is shorter or longer than the reguirsd
leapth for g station.

LI you plan v uss headphones Irequently,
metiat two extras Fohenstock clios or g jocks
on the plywood base, Connect one to the ground
termingl, the other to the londspesker termina
af the crystal detector. A singls-pole, double-
throw togale switeh can bo connected for instani
chimge-over from phones o loudspeaker.

Limitaticns of Cr','si'al. Sets

It you will be satishied with hesdphoos re-
c{'ptlor wou can set ap Lhis ceystal get practically
amrwhere ond receive at least one station. I you
are within 1008 miles of a slaian having a power
ol 1008 wratts or more, @nd desizn your antenna
spenifinally for it wou can be sure of good head-
phane receptiom of that statioon.

T e ave wichin o few miles of o station hav-
ing et lesst 1000 watts prwer, vou ean olso expect
soad Tandepeskar voluma, The eloser you are to
2 elatisn and {he preater ite power, the greater
will be Ui volume.

In goneral, signal strenpth varvios inversely ag
thir spuore: of the distance Fom a statioh, at
poirts within ils fervice range. This means that
if there ¥4 a pclverr zipnsl strength sl one pomt
the stennl will be only shout one=fourll a5 stromg
ot o peint (wite s far Sway.

Louidspeaker recepiion with a crystel
be enjored only in 4 velatively quiet room.
numbier of peraohs can gothor wesund the et o
erjoy o broadeast providod they remaic guiel
brul winen several bogin talking or there &re dis-
‘ll_uIJII I|{ "Iﬁl.EE‘n DutElElﬂ' Vﬂ'l_l |""-q|.].||.|,"' TELLALES '\-{Ilmrl.L
|:|_|,!|l;_"j.l: el tham can possibly be sec ared with
a1 eryshal el

A fixed ervstal will, as & geners]l malz have
slightly less sensiivily Wan an widisaey erystal
detector,  Once you got everyihing properiy ad-
justed and fmd that pou dre golling ample vul-
e, vy cotmceting o fixed crystal i place of the
erystal detector. Tt will gliminate the need for
resciling the cat's-whisker cath time shmeoe
burnpe the ceceiver, Some Cxed orypstals are bal-
ter than olhers, so try several i yow con,

Adjuslable crvetnls likewise vary in sengitivity,
bt are sulliviently lowr b1 prde s0 you can-order
geveral, tey e all oat, @nd choose e best:

It vou dop't oxpect too much rigal at the stact,
and have the potience to muite all the expeti-
ments and adjusirments neeced tysnalch the very

sixtcan
Any




Tnst miers wvalt of sipgnal stravgth eut of the ether,
won'll he agresably sorprisad with the performe-
ariee of this Hile teceives, Retuewber, howeves,
that you most be at least within ten miles ol &
high-pewer station, and prefersply within one or
wo miiles, hefore you can expect good velume,



Loop Crystal Set

Just aim the loop at the station you
want, and then enjoy yourself

By ARTHUR TRAUFFER

"""‘.“‘.;%'z‘:"—'_:-" e watt stations, no con-
e T . ventional antenna
or ground is needed.
The loop crystal set
can be carried around
playing, and used
anywhere in the
house; just aim the
loop at the desired
station. S

Interfering stations,
which are at right-
angies to the desired
station, can be great-
ly reduced in volume
gimply by pointing
the loop at the de-
sived station with the
loop broadside to the
interfering station. In
some cases, & loop
crystal set will prove
to be more selective
than most crystal sets using a conventional an-
tenna and ground, but don't expect the same sen-
sitivity with a loop that you will get with a long
outside antenna and a cold water pipe ground.
A binding post on the side of the cabinet pro-
vides for an additional antenna for those living
outside the range of the loop, and for those de-
siring to pick up more distant stations after the
locals have signed off for the night.

The extreme simplicity of this set is demon-

N THESE days of .
powerful transmit-
ters, sensilive ger-

manium diodes, and
sensitive earphones,a |
loop crystal set for
local stations is prac-  }
tical and sometimes a |
distinet advantage.
For example, for
those living within
about 4 miles of 5,000
watt stations, and 5
or € miles from 50,000
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strated by the fact
that the set shown
(Fig. 1) was as-
sembled and wired
by a child under
the supervision of
the author,

This set differs
from other crystal
sets in that the
tuning coil is
wound around the
outside of a cigar
box to form a loop
antenna (Fig. 2),
instead of on a
small Bakelite or
cardboard tube in-
side the set. Figs,
B and 6 show the
simple layout for
the 365 mmifd. va-
riable condenser, the 3 post-type binding posts,
or Fahnstock clips for the earphones, and the
extra antenna connections. Fasten a soldering
lug under the head of each binding post screw.
Wind the loop, consisting of 23 turns of #24
gage enameled or double-cotton covered magnet
wire, around the outside of the cigar box (Figs.
3 and 4). To start loop winding, connect to right-
hand phone post (as seen from front view of set)
and to variable condenser rotor and frame (Figs.
8 and 6). Then wind 23 twins clockwise around
outside of box and connect the other end of loop

e, - ErTra ———

MATERIALS LIST-—-LOCP CRYSTAL SET

b

5 x 8" x 214" clgar bex
‘Iﬁamnﬂ. #ﬁh condensser, lmll gang, any
make. The osne used by the was made by

lvania 1N34 wm diocde. or any ather sensi-
i :

fi. No. 24 or 26 enameled or dounble-cotlon-covered
“thﬂwﬁm posts Fahnatock cii

Pos ar ps
e

small bumpers
Bakelite knob or tuning dial for 14” shaft

I vane B »

to antenna post and stator of variable condenser.
The width of loop winding will be about 14 in,
with the turns spaced the diameter of the wire
apart. Connect germanium diode cartridge from
another variable condenser stator lug o left-
hand phone binding post (Figs. 6 and 7). Mount
a pointer knob or a graduated turning dial, on
the variable condenser shaft, and tack or glue 4
small rubber bumpers onte the bottom of the
cabinet. The set is now completed (Fig. 1).

Wind a few turns of Scotch tape over the loop
wires to protect the wires (Fig. 8), or brush a
couple of coats of shellae over the loop wires,
The writer lried shunting a small by-pass capaci-
tor across the phone terminals, bul no improve-
ment was noted. This loop erystal set will give
you slightly more volume indoors than gutdoors,
due to RF energy picked up by induction from
the house wiring circuit. There will be some
variation in signal strength in different parts of
the room and different rooms in the house, due
also to the house wiring circuit,

Glue a disc of heavy white paper or thin while
cardboard onto the panel under the pointer knob
on the tuning condenser so you can log your
stations. When an additional antenna is used,
however, the log will shift somewhat due lo the
added capacity introduced into the tuning circuit
by the antenna. A water pipe or gas pipe con-
nected directly to the antenna post makes a very
efficient antenna for picking up distant stations.
To obtain better results on distant stations con-
nect a water pipe to the antenna post and use a
bed spring as a counterpoise. Connect the bed
spring to the right-hand phone post, which is the
other side of the loop.

If you use a variable condenser larger than
the one specified, you may have fo remove 1 or 2
turns from the loop in order to cover the entire
broadcast band. 1f you use a smaller capacity
condenser you may have to add 1 or 2 turns to
the loop. It is best to use a condenser not
smaller than 365 mmdid., which is a standard size
for the broadeast band. A little experimenting
will give the desired results.



An Inexpensive Crystal Set
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Local Broadcast Stations Can Be Received With
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HOLE FOR
SHAFT,

STARTING TURN
OF PRIMARY LOIL

BACK OF WASHER

AERIAL LEAD

Pure Tone Quality

View of the recelver In we, dotails
al pnm and cirmait disgram,

" '

] =
1

WOOUD BASE

e e et i e ]

CCOIL BELOW

! I ‘HE erystal receiving st has much

to recommend it when the purpose:

is ta raceive local broddeasting. This
set is easy to construct and simple to
operate. It costs little to build, does
not require batteries asd has a justly
deserved reprtation for producing
clear, undistorted tone quality The
crystal set described below by Will H.
Bates which appeared in Popular Me-
chemics magazine, has the additional
advantage of being able to separate the
“close together" stations, giving the
sharp tuning usually obtainable only in
vacuum tube sets,

~ miles, and ¢ar be

el

BASE

------

This gimple, se-
lective crystal re-
caver will hiing
in ths broadeast
programs within a
range of 33 or 40

built for less than
$1, exclusive of
the hzadphones
and the aerial and
ground supplies. No variable conden-
ser is used, yet the set will separate the
local stations. This i of perticular
advantage in the larger citics where

130

The shaft iz a
screw, and if an old discarded rhecstat

AR R

several stations arc cn the air at the
same time, and the average crystal re-
ceiver will not tune sha;ﬁy enough to
give satisfaction,

For local stations, a few turns of !

bell wire sround the room behind the
molding will answer for the aerial, and
a wire clamped to a wate: pipe makes
an ideal ground. The revolving coil
makes the set easy to tume. This
primary coil is rotated with the finger
as indicated in ‘the illustration,
mounted on the wooden suppart, de-

*

" PRIMARY
CoIL

.
“BRASS STRIF

. 4
50 TURMN cOIL-="
==GROUND

IMlugrrations by coartesy of
Fopuar MécKonics; Chicage, TiL

talled in the upper left-tand comer,
¥a-in, brass machine

(Continued on page 152)
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| An Inexpensive Crystal Set
(Continued from page 152)
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placed and the unit is complete and
ready for mounting,

i 1e slarting wire of this coil is bared
and looped around the shaft hack of
the wood disk, a large nut and washer

| holding it in place. The aerial wire is

| brought up ‘through the base and
| Iooped around the shaft at the rear.of

| the support, and Jeld in place with a

= | lock bearing and washer, The wooden
basehoard is 14 by 7 by 7 in. and rests

on four I4-in. strips tacked around the

outer edge, 50 as to allow the larger

| secondary cail clearance underneath it.

e secondary coil, in two sections,

is wound on a form made from  the
remeinder of the spool, the rim of

| which i5 drilled to, take 19 nails, as

| shown. The smaller section has 12

- :ﬁrm and is _lmgmted dirprt]by bacle of

- e primary, and sy ted by-its lead

‘ wire but Er;“ mu;hill:'%m;h: aﬁ:t't, spa-

| ghetti tubing being used to strengthen

| the supporting leads. The inside lead
| of the small ¢oil is taken through the
baschoard 1o the inside tum of the
larger coil, and the cutside ond of the
| small coil to one side of the crystal de-
| tector. Both sectisns of the secondary
are wound with No. 22 dcec. wire, the
methad of winding being over: twa
| spokes, and under two. Leave a start
and finishing end abeut § in, lomg, re-
move from the form and sew together
as before. The second section of the
| szcondary has 50 turrs, and i made in
the same way, It is supported below
the baseboard by a thin sitip of wood;
| the author used a paper soda siraw,
The brass wachine screw that su ports
the spring-brass strip also hnlcfs the
supporting strip for the large second:
ary and forms the grounding terminal
from the primary through the metal
" strip.” The brass cantact strip is beng
to form a 34-in. mounting piece drilled
{ for the machine surew, and mounted on
the baseboard so that it will make good
contact with the primary taps when the
| coil is rotated,
| The .0025-mfd. condenser is mounted
| atross the phone posts, under the
- - baseboard. The outside end of the
large secondary il i connected to
one phone post, and the other phone
post is coanected to the other sids of
the crystal detector, cempleting the in-
strument,

the same way,

pa.in a spiral 1o

l and forming

d to bind the

it in and ot B ‘Lhe

nr the over-one
winding is thea econ-

adjoining spoke, and the
of the wire is not

rowit; the loeps are

of insulation and the
pokes and tyirg

C5 arg thén re-

ed around pne of
from the enil, Heav

ing is use

-

ed on page 154)

i inserted in
iy the ta
ge of the co
by the s

The

part of the wiy around the
The spok
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HERE are meny millions of people
; I fa this eountry who live within

five miles or less of ospowerful
radio broadesting station. And, judging
from the tolal males of complete mdio
receivars and the parta from which to
malkas y & surpriaingly lurge number of
these people buve not et tikeen any
in In radis.

Bullding = simple cryatal racia receiver
in & mighty good wmy to get started (n
radic. You can build such & set at o
minimum of expense and ths uplasp
cost la practically nothing. Then when
¥ou decide later to build a vacuum-tuba
radio receiver, the whole subject wil be
much less mysterious and difficult.

A friend of mine started in radis by
way of the erystal-receiver route, and
while he now possesses & remarkably
good five-tube receiver, the old crystal
eet otll Is kept in commimion and he
uses it i great dral. He lives within a
mlle or two o one of our best broadeasting
stations end when be bappens to be slone
at bome and wiales to listzn to the pro-
gram {rom the local statiog, he dons the
war phones, ndjusts the cywtal uutl he
finds  seneitive spot, und settles back in
his armechair to enjoy the music while he
reads the evening paper,

AE HE puls it;: ““Why should 1 wear out

my tubes and use up my battoriom
just to hea; station WXYZ when the
eryvtal set brings in the musie with pee
fect quality and the ear phones shut gut
all the sireet noisen?”

The crystal radis recaivershown
in Figs. | and 4 was dealgned and
braiit to show how simply and ersily
& good set of this type can be con-
strected. MNotools were used other
than these to be fourd in every
houwsehold, such 28 a4 small wood
paw, & gimlet, 8 penlnife, and a
scrvwdriver., Mo soldering-iren
was used and all the :onnections
wers made with the same wire usml
to wind the tuning coil

Esre are the parts of the aot
as indicated by letters on the
Murtrationa:

A and B—tuning unit: C—va-
rinkle condenser, 0008 mfd. (23
plate); D—erystal detector; BE—
fixed eondenser, 0005 mid; FP—

.

}{ow to B

PHOMNES !

Fig. 2.
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waoden panel for varduble condenser; G—
wiroden baseboard, ¢ by 11 inches; four
binding posts, dial for variable condenser,
sfrews, ate. 1
Tou will have to buy about & quarter-
pound of MNa. 22 doubls slk-covered wire
fur the tuning amit A-B, and of coune
you sho wil have to purchass the vari-

# able conderser €, the crystal dutector D,

the fized condenser E, ond the bindirg
poata and dial for the condenser.

It iz » mighty good iden to buy areally
geod variable tondenser and dinl, be
cause these paris can be used Inter in o
vicuum-tubs reosiver. Gat 'a dial of

standard make so that you will have ro
diffieulty in matchineg it if the VECUUTH-
tube design enlls for fhore than one dinl.

HE rest of the parts can be of low-

prized type and of course the bags-
board and the panel fer the wvurizble
condenser ean ba cut out of an old pack-
ing-case or any stray half-inch board that
hsppens to be handy,

The tuning unit A-B {3 wound on a
pigce of cardboard tublng two incheain
outside diameter and four inches lomg.
There is no magle in this particular size,
huwever. You cun use smaller or larger
tubing if it happens to be conveniont, gl-
though you wil have Lo change the
number of turrs of wire to correspond,
The larger the tubing, the dowsr the
number of turns of wire needed, Cotton-

covarad wire o cnameled wire ean b
used 1l you prefer.

Use more turra with

Pictorial Wiring Diagrom for Reginners

Datted limes indicne conmert ioos wien viry shon
maimmng Iy used or wimn rosdcesiing plalien is fer ewey

X

November, v

uild a Crystal Set

This Simple Recerver Wil Help

.. You Ger Started Right in Radj
L By Alfred P. Lane

cotton-covered and fewer with enemeled wire

Coll A eomaists of 20 turns of wire wmd ol
has 85 turns.  The number of turns in cofl B
determined by the vadable coaderser you
The number of turna in cofl A, on the other hand,

B
b
s,

thoud be adjueted sn that wou will pe
the proper degree of sersitiveness and pe
lectivity, and thess fastors ars fn tu
governed by the distance from the broud.
casting station and the sze of you
antenna. ‘
‘Two small holes are punched through
the eardboard tubing at the point whe
tach coll begins and ends. The soils wre
wourd ns closs together as convenlent,
The snd of the wire is passed in one hols
und gut the other, leaving o long end that
ean be connected directly with the othe
instruments. The completed coll is hald
in place by a small bras righ
bracket in the model recelver, but it i
squaly sitisfactory to glue the end of it
to the busebimrd, Duon't do this kil

e
e witwi Uhat form the

= L
%B :7’:-‘.
tuning uail are cons

g A
vt dls evily witl U

binding gosts of the esther parta.
No soldered joints are ed

i

Wiring Diagram
Figd. 1. The esds of

you are sure that you have the windinm
right for your partleular eonditions.
IF YOUare very close to srveral broad-

casting stations and you can put up s
lung vuldoor antenna, you may have to
eut down the number of turns in eofl A.
I would suggest tha! yoo wind the
specified sumber and then talte off turns
until you can separote  the  diferent
brondcasting stations.

Parhaps you are a: much as five
miles away from the nearest sta-
tian. In thaot case you should in-
crease the number of tures in coil
A, ar you cin decrease the numbar
el turns in eoll B and connect
binding posta Naa. 1 wnd 2 dirsctly
with the ends of eoll B, thus efim-
inating eoil A altogether. How to
do thiz fa shown in dotted lines in
Fig. &,

The resson for decrossing the
number of turna in coil B when
eoil A fa elimineted {s becauss in
the latter case the antenna and
ground become part of the tuned
eireult and thelr capacity Is added
fo that of the varahles condeaser

. Blirainoting cuil A alse
tesiruble I you have fo s &




Movamber, 1925

short antenna of, Bay, 40 fe<t
gr lma. You cannot expect
to gt gpood receplion with
get, howewver, on
soch a short antenna unless
you are within & mile of the
brosdcasting statior.

I AM gving thaes pasaible
viriatiens so that you ecan
adapt the rrntal st ta your
gwn partioular needs, [f you
wre i doubt mbout how to do
it in your own cese, 1 shall be
glad to advise you if you will It
mé know the actoal distanes to
the nearest broadeasting sti-
tion and the length and height
of sntenna you can put up.

After the coll A-8 ia wound,
study Figs. 1 and 4 and mount
the raat of the instruments s
showa,

The wirlng is vatremely
dmle. The wire from the
upper end of coll A goes to bind-
ing ypost No. 2 and the other
wire [rom eoll A geos te bind.
ing post No. 1. Then serape
off the imaulation en the wire
from the lower end of coll B 10
that you ean eonnset it with
the binding post that f3 on
the metal [ramewerk of the
variable condenner C. This wire

POPULAR SCIENCE MONTHLY

$225 in PRIZES

Remarkable Contest for
Radio-Set Builders

‘ H TATCH for the December number of
Parvrar Scienes Monrsioy, Ie will
give you all the rules for a new and
decidedly unique radio competition.
It will show you how you can build yourself
a fine radio receiver and st the same time
compete for a first prize of $150, a second
prize of 50, and a third prize of 228,
You need not be a radio expert to stand a
chance ol wioning oae of these prizes. And

even if you do not win a prize, you are surs to,

have a lighly efficiert radio receiver as com-
pensation for your trouble, =
This contest will give you a chance to exer-
cise your mezhanical ingenuity, your skill as a
home craftsman, and actually to do intensely
interesting and practical experimeatal work in
developing an excellent radio receiver,

Don’t miss this unusual contest '

IN NEXT MONTH’S ISSUE

"
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and forth wery slowly,
with the other hand
touch the fine wire, called
“eatwhisker,™ to the
ol the crystal at various

Eventually vou will fnd a
sliive spot and yo

¢

e e e —

i

!

JUET we poon &8 YoR hear
[ninteat sound in the

i
h E
detector and turn the dial .-!',

E:innu. stop adjesting

ia &2 loud as possible, Thyn let
the dial alone while you re
acjust the cat whisker untd the
music or apeéch in an' lond s
pomsible. ‘The next step ks to
write down on n pisees of pap
t:u number “b:: dial at w

the signal ia recelved.
"The erysial will stay- i ad-
justment for ns much aa several
duys ot & time If it s not se-
cidentally jarred out of posi-
thn. It ia'wel, therefors, te
lecata the recelver where you
wie oot likedy to strike it with

your arm ld moving abouot tha: |

room, snd it also i worth while.
to met the whole outfit on &
seft pad ol cloth' to take wp
vibrations that may be ‘trans

i

continues to one side of the
fized concenser E and then

mitied to [k frem the table. .

Tou will find thers I «

to biading post No. 3, :
Now connect the top o .
of eoll B with the binding post on con-
donser C, which ia f(mstened to the
staticnary plates of the eondenser, Many
rpem ul vurinble cundensers have o bing-
ing post st each end of the stationiry
plates. If yours b= of this type, sonnect

the cther binding post cn the stationsry
plates with one terminal of the crvstal-

detector stand.

CUHPLE’I‘E the wiring by connecting
8 wire fram the ether tarminal of the
erystsl detector stand with the remalning
terminal of fixed condenssr E srd scon-
tinue it tc binding post No. {.

The antenny should be s loag and
as high & you can get it and should be
insulated at everv point where it touches
any suppert. Connect it with binding
post No. 1. Then connect binding poat
HNo, 2 with the nesrest cold-
water pipe.

The hend phonss should
ba connected with binding
pustsa Nos. 3 and 4. Buy
good head phonens, The
quality of your receptios de-»
pends on them and theyr al
ways will be useful,
even with s vacuum-
tube set, lor tuning
in distant stations
und for Hatening is
late ut night whea
¥ou do not want s
disturb the nefgh-
bors by running the
loudepenler,

Most head phones
sre ndjusted so that
they will clamp
Hghtly on the small.
est size of head

You will find woch more comfort in
wenring them il you will bend the frumes
vary carefully unidl they will just stay
in place on your sars. Additional eom-
fort may be 'ssozred by bending the
headbands sc that they touch your head
evenly far seversl inches instead of just
al one or Ywo Bpote,

To get the se: into operation after
everythiag s vconnrcted properly, check up
the rudio program in your dally paper
and make aure that the stailon you want
to bear actuslly = brosdessting. Plack
the head phornes on your head and with one
hand turn the disl of condenser C Sack

gremt diﬂchu in the

sensitivenes of 'different cryw
tals. Bome are very much Hotter than |
others, As a gencral rule, the fixed typs -
df erystal detecter fs not so senmitive s
thoee in which sn sdjustment ean be

made to find the extremely sersitive

paints.

‘ HEN you finally Joeats a preally
sensitive eryatal it should be treated -

carefully. Frotestit irom dustand donot

handleit with your bare handa, Use plien

to pick it up or use » piece ol dry cloth

over your fingers.

Sinece this crystal radio recelver will be
your first introduetion to radio st first
hond, you probebly will be = bit curious
25to how the radio signals that comedown
tha antenns sre cohverted into sound -
waves that you actually can hear,

To begin with, the radie waves ars
eacillating back ard forth ot
enarmoushy high frequenele.
At & wave lengih of 200
mekern they sre slidirg up
and dowe your antenns and
through the A epil ol your
recelver ot a rate of 1,500,000
timem & second. This ou-
rent, moving back and forth
through the wire in the A
coil, seta up o repidly chang-
ing magnetic field sbhout the
coil pnd the chenging lmea of
foree cut through the turns of
wire in the B coil snd
incuce s current in
them. This current in
turn flows back and

How to Assemble the Parts on Baseboard

Flg: . This wiew shows how Yo ouwemile U fnerrdmeirs sy (0
punal,  DNote that the connoctions (roa bindog ety be Lt EEed condenme £ i made
by means of 831 brass werews pasesd thewmigh the bcles bn sasls syalet wn fuskentiod

Lametwarer ol v'n'.l:lceh

e forth through the wirm
\ of eoil | to the plate
of varinble e 'lndtu.u_ﬂ !:.'.

Turning the dial

{Eonsirned wn paps MR
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A Simple Crystal Set
(Coajinued fron pape 50
of condenser C ulters the electrical enpyy,

[ 1ty of the cordenser and when tae #lpmal

becomes loud, it s boravss the €5 pacity
of the condenser hus beer ag nd famtad
tha. the combinstion of coll B und

densdr C has been tuned mo thst g,

i curtent (lowing back and forth cap

tims with the exsnges in the Clrmeng
fn cofl A,

Natunlly you eannst hear vibratipg
in the air that:are chasging as Tapidly b
1,600,000 times a seeond. In fact, the
highest note the humaa ear can henr by
about 30,000 vibrations a secand, .

The wvales or musie going into the mi.
erophone at the broadeasting station b
the effect of chapping the radic wave sty
sections snd the sections are in time ity
the music. This iz whers the
detector comes in. Jts functisn i ks
block oft half of ench radio wawva ns fhe
the whols group of rapidly changing waye
that form one vibration of the musis will
et together to pull the dinphragm of the
head phone in one direction. Then the
next group of radio waves corres
and gives it another pull, so that it moys
back and torth in time with the musis and
you ean hear it.

The renson that o crystal radio recsive
will bring in music only from short dis
tances in becsume the sound In the bend
phones when you use o srywtal pet seb
in prodused Sy the eres Ey uf ihe ridip
waves themselves. Ia o vacuum-tbe
racoiver, on the other hand, the ndle
waves simply are used as iriggers to e
laass relativaly fas more powerful bust
of energy from your hatteries. And thig
explaing why reseption with o' erywial
receiver ix so 'true to Wle. There b mo
chance for distortion to ereep s, dus o
Inulty vecuum tubes or batieries,

What Our Readers Say
Downright Enjoyment

I belivwa that for downright  enjoy-
ment to & man of mechanienl inclination
there ia no bhetter magarine published,
Certainly I enjoy nothing mork than keep-
ing abreast the worll of weience and
invention, made possble by Pormaa
SciencE MowTHoy, —A. K. M., Bowdes,
Alte,, Can.

e
From o lloms Wurker

I have made & good many things that
I have learnad how to build from POPULAR
Screwoe Mowtely. 1 have made lpob
stools with springs, hatracks, kitehen
tables, workshop bench, writing-desk,
chest, tool cabinet, trelllscs Tor the huse,
just in my spare time, and I am very I
terested In your magusine—J. J. B,
Binghamton, N. Y.

Mines of Information

I nlweys Enwve taken the greatest In-
tereat in the Home Workshop snd Ship
whape Home sectisnn and for o long time
have heen cutting out the “tidhits™ of
wpirein] intovnst: neel gl T (e inerap
albuma,  Conseqguently my sibumg
regular mine of infermation, and the
envy of my mechanically minded friends
—E. B. R., Regina, Se=le., Cnn,
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ERE'S a pint-sized crystsl radio with

enough comth to drive a 24" specker.
This lttde unit's selectivity & fer better
thian you'd expect to find in a crvatal re.
cefver and valums s equal to that obtalied
with sets using a traneistor. No external
power scurce is required,

The unusunl sslectivity of thls rado |s
due to its special double-tuned circuit, A
paly ol diodes connected as a voltage-dou-
bler provides the extra kisk to opernta the
small speaker. An output jeckz is provided
for teadphons listening and for conneeting
the set to an amplifier,

Construction. The model was bullt on a
2%" x 43" wooden chassis with a JY x4
metal front panel. However, size is not
eritical, and other materials can bs substi-
tuted if desirad,

Two standard ferrite leapetioks, Le and
L3, are used. Both must be medified by the
ndditlen of a seeoand winding, Li and L,
respectively. Each of the added windings
conslsiy of 22 turns of No. 24 cetton-covered
wire wound on a small cardboeard tube as
shown on the pictorial. (Actually, any wire
size from No 22 to No. 98 with estton o
enamel insulation will do the job.) The

Voltage-doubler circuit drives miniature speaker.

By WALTER B. FORD




and L3 should bs meounted
at right angles |o

sich sthar.

i " Layeut s nst erl-leal but L2 5 _- . .. = () me

The erystal set shown wes bult
on a wooden chassiv. i a metal
chassis Is wad, ba wre to inw-
late the Fahnastack clips [anten-
na ang gruun-:il from the chasss.

ClA/ e




dlameter of the eardboard tube should be
slghily larger than Lz and L3 so that Ly
md“ﬁﬂﬂpmﬂmﬂﬂunlm

Resistor B1 Is used only for feeding the
set Into an amplifier: It should be omitted
for both earphone and loudspeaker Opern-
tien, Trimmer capaciior C2 should be gal-
dered across the stator terminals of two.
Eang varizble capacitor C13/C1b, as shown,
The speaker and output traraformer ean
be mounted wherever convenient,

After all of the parts hare been mounted
on the chassis wire them together follow.
ing the schematic ang dizgrams,
Ettuuthltﬂoﬂnﬂlmmmm-
Tors O3 and 74 are correctly polarizsd,

and adjust the trimmer

. able capacitar Cia/Clb for the loudest
- signal

numuumthmmh.

: mmmrumhutﬂuthtrmqum
broadsuxt band, Pinally

over the sntire

mfmm:d el v leai)

& e o -

g‘-ﬂlﬁm hltm

Dl B~ cicde

11— phone jock

“4. M—h:dehﬂmmm
e

;:.u-rmuw-nwmmm-m

!l—fmwmm

Tl e lrnl-:-”;_r.'m

mmnmﬂm:immu“
Hmmummummm;
:humuhudm-&-:n-wm
B1 o charge capacdise C1. Polaritie of the charges
nﬂﬂﬂm-ﬁlﬁuhdﬂ-ma
doobled  This ippears morom (he primary of
outpul inasslormer 77, which cha the bigh im-
gaa-nuupu ool dicdes OF and 02w (he
hp-hnnm;ll::dhthrm : Ll

1. the speemier s discomnocted pnd

ﬂm—-n m“&:ﬂmmhﬂ “‘3&‘:"&'
ulput of 1mmmMmm.d-mn




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

a——
. —

e
=
=

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



WHISKER

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

(Cartingea an page L I6]



Grandpa's Whisker

{E'ontinked jFormt p:qyp 3

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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" A stone, thrown in the water, causes waves to radiate
in ever-widening circles

The Junior RADIO

L ESSON NUMBER SIX

"The waves from the antenna of a radio station, while
not visible, are radiated in much the same manner

The Fundamentals of Radio

ask 1s “how does a radio station
send out its signals?” To an-
swer this so that you will get a clear idea
of the action involved, suppose we make
use of an analogy for an example. Time
and again this simple analogy has been
employed and will serve again here. Sup-
posing you throw a stone into a body of
water, say, a lake. You will notice that
as the stone strikes the water, waves of
a circular form are set up and slowly
expand in radius until perhaps the force
of the impact is totally expended. (See
the picture above, to the left).
In general, this is what happens when
a -signal is sent out from the antenna of
a radio station. That is, the waves, carry-
ing the signal, radiate into space, only the

_ NE of the first questions which
the beginner in radio is apt to

speed with which they travel is very rapid_ |

—186,000 miles per second.
Now, going back to our lake, supposing
at some distance from where the stone

struck there was a bit of wood floating

quite serenely. When the waves radiated
by the stone reached the wood it would
bob up and down on the waves. In other
words, the waves set up by the throwing
of the stone have imparted a motion to
the bit of wood. N

Similarly, if we can have an antenna
erected on our roof, then the
waves set up by the broadcast-

rT'HE Junior Radio Guild

is an organization whose
“membership is composed of
boys who are interested in
learning more about radio.
This organization, under
the direction of the Techni-
cal Staff of Rabpio News, has |}
prepared a series of lessons
for beginners. The lesson
printed here deals with the
fundamentals of radio.

I Future lessons will show
‘you how to build another
type of radio receiver.

L ]

It you wish to join the
~ Junior Radio Guild, fill out
and send to us the coupon on

page 672.

Fig. 1
The circuit of a simple ecrystal receiver.

S1 and S2 are contact switches; L is a coil.

wound as described in the text; Cl is a
variable condenser of .00035 mfds.; R 1s a
crystal detector; C2 is a .002 mifd. fixed
condenser, and P a pair of headphones

portion of the wave and will affect the
receivers attached to them.

This, of course, will explain only
roughly the general way in which broad-
casting stations and receivers affect each
other. There are many ramifications
which enter into the rather complicated
system of radio transmission, but for the
purpose of drawing a simple parallel here
it will not be necessary to go into the
technical details involved.

At the Other End of the i

Receiving Antenna

The radio signals which are absorbed
by the receiving antenna are of such a
nature as to be inaudible to the human
ear. They are composed of vibrations
which occur so rapidly that, without the
proper kind of apparatus, we cannot hear
them directly. Therefore, what this ap-
paratus does Is to convert these rapid vi-
brations into sounds that are intelligible
to us. This apparatus we call our receiv-
ing set, and during all the vears of prog-
ress in the radio art these receiving sets
have grown from simple crystal sets to
the rather complicated multi-tube re-
ceivers we have with us today.

To the beginner, however, the crystal
receiver, so called because it makes use
of a piece of galena or silicon
crystal to convert or rectify the

ing station’s antenna will strike
it and a portion of the wave
will be absorbed and passed
along to whatever receiving
apparatus is attached to it.

1f there are many pieces of
wood in our lake, all within
range of the waves set up by
the stone, each one will be af- :
fected and will bob up and
down. Similarly if there are
many antennas within range of
the waves broadcast by the an-
tenna of the radio station, then

O ANT.

—
X

‘\

3 010 910 01} Q10 €

GND.

.|| ®

transmitted signals so that we
can hear them, still commands
a great deal of interest because
it is simple to build, easy to
operate and requires no bate

O teries to make it function.
\ The wave which is trans-
. 0 mitted from the antenna of the
) broadcasting station is what is
called a carnier wave. That is,

it carries the voice or music
vibrations, which are superim-
posed upon it, from the micro-
phone which is in the broad-

each one will absorb a minute

casting studio. The carrier
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wave form is shown in A, Fig. 3. Note _

that the amplitude, or in other words, the
strength of one vibration, is as strong or
equal to the others. However, when the

voice currents from the microphone are-

passed along to it through the varicus
amplifiers which are employed in the stu-
dio control room then the shape is varied
as shown in B. Here the minute varia-
tions of current, or vibrations of different
amplitude, change the shape so that there
are various heights of hill and valley, so
to speak, on either side of the center line.

These rapid vibrations, occurring at
such a speed as to be inaudible to the

human ear, are radiated from the antenna

of the station and, as explained previously,
are radiated into space.

When they reach a receiving antenna
where the receiving apparatus, that is, the
coils and condensers, have been adj usted to
tune to those particular
signals, they are ab-

|
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I CuP AND - All the information you need for
CRYSTA.L building the simple crystal re-

ceiver whose circuit is shown in
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sented diagrammatically in Fig. 1. Here
we have a coil, L, consisting of 50 turns
of No. 24 d.c.c. wire on a cylinder 3 inches
in diameter by 33 inches long. The
actual winding space occupies 134 inches,
leaving a margin at each end of 1 inch.

The coil is tapped at every fifth turn,
the tap being brought out to a double set
of switch taps, indicated by S1 and S2.
To the end of the coil and S2 is con-
nected a variable condenser C! which,
with the two switches, tunes the receiver
to the desired signal. The tuned-in sig-
nal is then rectified by the crystal R and
fed to the headphone P. Across the
headphones is connected a fixed condenser
so as to make the signals of stronger in-
tensity in the headphones.

All of the apparatus can be mounted
on a board about 9 inches square and

aranged as shown in Fig. 2.

sorbed and passed on to
the crystal detector.
Here, they are caused
to operate the crystal
detector so that, while
it does not register the
minute changes of each
vibration, it does reg-
ister the difference be-
tween vibrations, or in
other words, only passes

W
)
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end of the wire through the holes to fasten

it and then begin winding.

At every fifth turn, as the winding of
the wire advances, the wire is twisted in
a loop as shown, until all fifty turns are
completed.

Connection of the various pieces of
apparatus is shown quite clearly in the
accompanying sketches.

To operate the receiver some random
adjustment of the switch S1 will have
to be made until you become acquainted
with the manner of operating the set. Set
switch S2 at the top of first tap and then

slowly rotate the knob of the wvariable

condenser until a signal is heard. If you
have a2 manufactured type of crystal de-
tector, then all that will be necessary to
obtain a clear signal is to touch the fine
pointed wire to various spots on the sur-
face of the crystal until the most sensi-
tive one has been
found. The drawing
shows how a home-
made one can be made.

Next month the Jun-
ior Radio Guild Lesson

AMPLITUDE
AMPLITUDE

o—.

VARIATIONS
OF RF. CURRENTS

B

RESULTING
CURRENT
IN PHONES

No. 7 will describe
radio symbols as used
in the preparation and
reading of circuit dia-
grams and will outline
the first unit of a
vacuum tube receiver

on to the phones that
current which may be
indicated by the envelope-shaped curve

in C of Fig. 3.
The amount of signal which is heard in

the phones depends largely upon first, the -

tuning qualities of the coil and condenser
to tune only to the desired signal, and
secondly, upon the sensitivity of the crys-
tal detector. Through practice, a sensitive
contact can be found on the crystal which
will give the maximum amount of signal.

How to Build a Crystal Receiver

One of the simplest of these crystal
receivers is described here and is repre-

Fig. 3

At A we show the continuous wave or

. carrier waves set up by the oscillators at

the transmitter; in B the microphone cur-
rent has changed the form of this wave
to - conform with the wvariations in the
speech or music which is being broadcast;
at C is shown the form of the current va-
riation which operates the diaphragm of
the headphones attached to the crystal set

The coil for this simple receiver is
wound as follows:

P‘dnx.h two holes close together about

1 inch from the edge of the tube, pass an

=

which will be described
in future lessons.

OU or your friends may join the

Junior Radio Guild merely by send-

ing us the membership coupon
(properly filled out) which is printed on
page 672 of this issue. There 1s no age
limit, nor do we reqmre that you have
any previous training in or knowledge of
radio. Of course, if you are familiar with
radio, know how to read circuit diagrams
or bl.Hld a set, so much the better. The
lessons will then help vou to review what
you already know.



LESSON XIX
RADIO

Radio on the Farm—The progress has been so rapid with radio in
recent vears that it has now become possible to enjoy the advantages
of radio on almost any farm. The family in the country which not long
ago seemed far away from public life and the many influences which
make life worth living, may now sit in a comfortable room in the farm-
house and enjoy concerts by some of the best artists in the country,
lectures by men of prominence, sermons by big church men, and weather
forécasts and market and crop reports, as well ag daily signals of cor-
rect time, Besides this, there are many other phases which interest
young people on the farm. Many young people are not able to attend
the athletic contests in the collepes and universities but still have great
interest in them., By means of the radio, they can have aceurate reports
af the contests, play by play, even hearing the sound of the referce's
whistle and the cheerd of the spectators as well as other noises of the
game,

The weather forecasts and the market and crop reports probably
mean more than any other phase of the use of the radio on the farm,
Unless the farmer is very near a large city, he can secure these reports
a full day or more ahead of the reports in the newspapers, and some-
times this advance information will enable him to get a much better
price for his stock or farm produce than he wounld get if he had to wait
for later reports.

Fundamental Principle of Radio—A radio sending station sends mes-
sages by means of the antennae in the form of aerial currents or electric
waves which spread in all directions from the point, at intervals. The
space or distance between each successive current or wave i commonly
called “wave length,” Certain stations are confined to sending messages
with a certain wave length, This is done to avoid conflict or interfer-
erice on the part of different stations in the air. These waves, in spread-
ing through the air over the country, affect the antennae or aerial wires,
which are over or in the house where a receiving radia set is logated.
These vibirations are ¢arried down by means of a wire connection to the
receiving device in the room of the person who wishes to listen to the
message. Lhe problem of the receiving station is to select the particular

33
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series of waves from the station to which it wishes to lsten and to =it
out the undesirable waves from all other stations, A device which is
called the “coupler” will help a great deal in shutting out the undesir-
able waves.

Radio Receiving Outfits

Crystal Detector Set—"The Urystal detector sets are inexpensive and
con he very easily made by the beginner. llowever, messages cannot
he received by these ontfits at a greater range than from twenty-five to
Afty miles, With some of the more simple outfits, sometimes messages
are not very distinet at even five or ten miles: With the addition of
various devices, the messages ean be amplified and brought in stronger
at a considernble distanve,  Unless one is within twenty-five miles’
radivg of a large city, he cannot hope to doomuch with a erystal de-
tector outht from the standpoint of actual servied as o hosiness invest-
ment, It is well {or a boy, however, to start with a crystal detector
outfit and learn the operation and care of the receiving device belfare an
investment is made in expensive apparatus, There are so many kinds
of outfits on the market, and so many concerns that manufacture differ-
ent parts with which a receiving set ean be constructed, that exact prices
cannot be given with acearacy.  Digsatisfaction usually results from
investment in a very cheap set which iz sold by unserupulous dealers
fronn fifty cents up 1o several dollars, As a general rulé, ong ean con-
struct his own outfit after having purchased the necessary parts at
nearly half the price which is asked for the assembled outfits,

A Homemade Crystal Detector Outfit
[Py =inihes | ("y=[eat

Materials Needed for a Simple Set—
3 pieces 14" x A1 x 6Y for sides of cabinet
2 pleces 147 = 6" % 8 for wp and bottom of cabinet
2 pieces 4" x 0" x 8" for-the buck and front panel
3 pieces 147 x 514" x 514" for ends of coil box
2 small cleats 6" long
Some small brass brads
1 oatmeal box
2 rotary switch levers
12 switch points
4 binding posts
2 small brass wood-screws
A small phone condenser
1 large brass binding post
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1 brass rod 3§% x2¥

4 brass balts and nuts

64 ft. No, 22 cotton-covered copper wire
Several feet of “'spaghetti tubing”

1 small piece No, 25 copper wire, about 8 in,
1 piece palena, as a detector

The Cabinet—When constructing a radio set, extrenie ciare must he
used thronghout as the pieces must fit accurately. While oak makes
hetter appeirance, most any kind of wood may be nsed.  With the brass
brads, nail the cabinet together so the sides are between the top and
bottom, Then nail the back on, bringing all edges flush,

— =
— e
-

— 8 =y

Fiie L. —Tha Compieted Cobinel withoui the Ponel or Front Pince,

Making the Panel—The panel can be made either of hakelite or of
some hardwood, such as oak. Bore four ¥4 in. holes in the panel, as
suggested by the illustration. Two of the holes ave for the switches.
These two are 2 in, up from the bottom of the panel and 2% in. in from
each end. The other twa holes are for the detector. These are drilled
2 in. down from the top and 4 in. in from each end. The cabinet and
panel should now both be given a coat of shellac. Do not use a stain
with lampblack or any sert of paint. Ii bakelite has been used, the
shellac will not be necessary.
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Winding the Coil—"The tuning coil for the Crystal Detector is wound
on a cardboard tube 6 in. long and 4 i, in diameter, Usually, a small
oatmeal hox or some round paper box can be cut down to 6 in, and used
tor this purpose. No. 22 cotton-covered, copper wire it wound around
this sixty times.  First make two small holes about an inch apart at one
eid of the tube and run the end of
the wire in and out af this to hold
it in place. Then wind five turns
af the wire, making: a loop each
timea turn is finished.  See illustra-
tion for method of making loops.
T make a loop, punch twio holes in
the hax, make a fold as Mustrated,
puszh it in the one hole and out the
other and twist it several times.
Irom here on, make a loop at the
end of every ten turns, repeating
this pracess until five more loops
have been made, or ten loops 1 :all,
Finally, make fve more turng. Run
the end of the wire In ‘and out of
two holes as you did at the begin-
ning, to keep in place,

Assembling the Tuner—Cut two pieces of 4 in. material 5 in. square.
With amall brase lbirads, fasten a eleat on ench end and cat a hole in the
end of the oatmeal box on each side, through which this eleat will slip,
in order to hold the end piece to the catmeal bos,

Mounting Switches—The two rotary switches are mounted in the
holes as shown by the drawing, and the six switch points are mounted

FPlg. S.—Method of Mokling o Loap.
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Fig, 4.—Mow o Fasten Hnde to Oatmenl Hox.

in semi-circular fashion arcund each lever. Two binding posts are
mounted on the left side of the panel, one for the aerial and one for the
ground. The other two binding posts will be mounted later,

Connect a wire from the left hand switeh lever to the upper binding
post at the left, Also connect a wire fram the right hand switeh lever
to the lower binding post. These wires must be insulated and placed on
the back of the punel. Use the same wire for this as you used for
winding the tuning coil,

Hooking up the Tuner—The tuner is fastened to the hack of the
panel with brass serews. The screws pass through the front of the
panel into the end supports,

Next connect the end of the coil wire with the first switch point of
the left hand switch, The five lpops close together are connected in
aiiccession to the five remaining points,  The loops on the right hand
side are connected with the five switch points in a similar way. Re-
member ta serape the insulation from the wire in making these con-
nections, It is usvally advisable to solder évery connection.

Mounting the Crystal—The small brass strip is bent into a "U"
shape and a brass bolt placed through the side holes. The ather bplt is
placed through the bottom to hold it to the panel. The “U" is mounted
in the right hand upper hole, which was bored in the panel, Wrapa fine
capper wire around the end of the brass rod and solder into place. Then
wrap the wire around a small nail or comething in order to coil it into a
spring. Finally place the rod through the binding post and clamp the
crystal in the end of the brass “UM-shaped piece.

Mounting the Binding Posts for the Phanes—The two binding posts
for the phones are mounted on the panel along the right hand edge.
They ¢hould be near the middle, about one inch in from the edge, and
about one inch apart.

Mounting the Phone Condenser—The phane condenser should be
mounted on the back of the panel between the end support of the tuner
and the phone binding post by means of brass screws. If there are no
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eyelets or holes in the condenser for serews, it may be held in place by
means of strips of tape.
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Making the Connection—No, 22 wire will be used for making the
connections, It is advisable to cover the wire with what is known g8
“spaghetti tubing,” Then make the following eonnections :

L. Run a wire from the aerial binding post to the detector hinding
post,

2 Run another from the detector elamp to one of the phone bind-
gy posts,

3 Connect the ground binding post to the other phone binding [rost.

4. Connect the condenser to the phone binding posts as shown in
the illustration.

5. Connect the right hand switeh to its ground binding post,

The cabinet should then be fastened to the back of the panel by
means of small brigs serews,  Use round-headed screws, or countersink
flat-headed screws. The illustration (Fig: 6) shows how the aerial is run
through the window frame to the detector outfit. Also how the round
wire is connected. The construction of the aerial consists in putting up
a 50 or 100 ft. length of single wire streteched between buildings or poles,
25 to 30 0. above ground, carefully insulated and equipped by a switch
of lightning arrestor at the entrance to the house,

Directions for Operating—To find a sensilive spot on the galena
crystal, move the small wire about on its surface. In “tuning in," move
the right hand switch over the switch points slowly, one at a time. After
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each move, rotate the other switch lever over all points and stop when
the desired station is heard.
It is wise to keep a note book at hand and jot down the right loca-
tion of the switch lever for hearing certain stations,
Electron Tube Receiving Outfit
The difference between this and a detector outfit iz that an electron
tuhe is tsed instead of @ ceystal detector: The tube is more sensitive
and has a much greater receiving range, in faet, it is possible to receive
messages for thousands of miles with an electron tube sei. Various
assembled outfits are sold on the market and it usually proves more
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satisfactory to purchase the assembled outfit than to try to make one
vourself. Various devices have been invented for amplifying the waves,
thus making the messages audible to all the people in a room. With all

Fig. 5. —Electron Tubs Detector Dutfit.
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these additional devices, it is possible to invest several hundred dollars
in a very good outfit. The illustration describes the different “hook-ups"”

which are possible by adding additional parts to make the set more
efficient.
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OF THE BEST-FERFORMING
LOW-PRICED, ALL CHANNEL
ANTENNA ON THE MARKET!

THE FRINGE AREA

§

You can enjoy perfeci long-range
television reception for 10 days with
a Fringe Area Butfersiy — and it
won't cost you a cent for its use.

To acquaint you with this oufstand-
ing new all-channel antenna, Tel-a-
Ray will send you ¢ Fringe Ared
Butterfly you can wse for 10 days.

¥ you want fo keep the Butterfly
after 10 days, you may do so af a
price of only 529,95 {iist price} for
the four-bay array shown obove. If
not, send it right back,

Your anly cost for using this match-
jess, long-range, cll-channel antenna
for 10 days is the shipping charge.

Give “your family or customer TV
reception at its best. Try @ Butterflyl
It's a Tel-a-Ray exclusive.

=RAY

"ENTERPRISES, INC.

tern. They search everlastingly

for a newer, better cireuit that

will execel their previous best
effort. They want better volume, great-
er selectivity, higher sensitivity. Ever-
lastingly, too, they must compromise,
for no such optimum state can .be
achieved. Oceasionally, an experimenter
does find a circuit that is cutstanding.
Such is the hookup shown. No novelty

enit is old—only a few embellishments
have heen added. Nor must the reader
expect that this receiver combines all
the desived characteristics. What the
writer (who has spent some 30 years
testing and building the latest crystal
“super-doopers”) does promise is an
unusual, versatile receiver that has
consistently given fine results.

Al last winter {in Virginia) this
veesiver tuned in stations from Canada
t9 Ouba and from the Atlantic to the
state of Utah, sometimes as eaxly as 8

pm. Transmitters in Atlanta, Louis-
Tara et Ty a3k N o Yoeavlr N ATy

RYSTAL radic fans follow a pat-

is claimed, however; basically the eir-.

TUNIN

and Cleveland were most fre-
gquently logged. Even on the hotfess
sgmmer mights, dx came in with im-
pressive regularity.

No less impressive is the selectivity
of this rig. All six of the Richmond
locals are received clearly with no an-
noying hash or cross-talk. And three of
these stations are only 40 ke apart!
Worse still, one is a weak sister be-
fween two strong ones. Yet this set gels
all with ease. With proper co-ordination -
of eontrols all lecals {from 910 to 1480
ke} can be tuned in with just the one
main tuning dial, Tested in Baltimore
by M. M. Schuman, another cld-timel
{who built this get}, the recelver tuned
in all eight locals clearly there, plus the
more distant WTOP in Washingtiodh
D. C. .
Volume on the loeale is high., Rich
mond’s WRNL, 5,000-watt transmittel;
five miles” cway, operates a muogneil
speaker loud enough to be heard clearly.
15 feet from the reproducer. Tt doesn’
shake the raffers but every word oF
enpach 18 intellieible at that distanc®

Orleans




are these results achievec? H1rst
Semost, for good dx, the antenna
L should be of the best. A 125-Toot
tras used, 31 feet high, with the
taken from the far end: this
& better than the usual “L7 type.
Ilqntep.na wire to the sef was 260
S ghorter zevials are O.K., if high.
The fxved antenna wave trap, L1, L2
v, 1s o bg used onlv when o
0 stations interfere, Set Cl s¢ it
%;es the most troubleseme station.
S works eliminate this trap en-
L1 Sensitivity is higher.

SELECTIVE

2. 35upt |0t

Euraia
Lé gLs f; 7izs
oeTona
PARTS LIST

£1—3i0-nuf trimmer, i
fa—2-gang 350-unf variable capacitors.

! trimmer.

i variable capacitor.

T5—13 1+f trimmer.

§1-17-point switeh.

gi—10-point switch, or 18 switch pointz and lever.
j1—S.p.d.t. panel switch.

Other materizls needed are coils as riven in the
table, 2 crystal, a pair of sensitive phones and
he necessary panel, breadboard, hardware, etc,

The main tuning coil, L3, is an MRL
. (Modern Radic Laboratories, 1131 Va-
‘iota Drive, Redwood City, Cziif)
 Mow-loss” type. The constructor can
make his own by winding 90 turns of
“Ng, 22 double-cotton-covered wire on 2
Zinch plas coil form 4 inches

{actual winding iz 3 inches). Brusn
alayer of very thin coil cement to make
it stick to the coll and tap both anienna
and secondary sides. Tap the antenna
side every three turns from the 3rd to
‘the 51st, and tap the secondary every
five turns from the 5th to the 50th. Lift
. the turns with an ice pick to soider.

. A standard 2-gang capacitor is used
for £2 and €3, with a 500-uuf trimmer
aeross the seeond section, for band-
spreading on high frequency end. Ad-
Just this frimuner, €4, for best volome
on a 1000 ke station.

Switch 1 selécts the proper anienna
primary-coil tap. Swiich 2 is used to
match the impedance of the crysial
Tune in all locals, select the seiting
that gives best selectivity with good
volume, and legwe set. From ground
end switch 2 provides a choice between
peak sensitiviiy and high selectiviiy,

In the variaple trap, L4, L5 and C§,
& Carron $-845 coil is used. The ori-
mary, secondary and variable capzcitor
are series hooked. An “optional coxnec-
fion” is shown. I used, it makes a con-
ventional wave trap of the section. Not
used, another tunable cirenit iz pro-
vided, acting like a series-tuned loading
e0il and capacitor. With this arrange-
nent, tuning is better.
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A changing attitude onthe part of
the radio and television service tech-
nician is the thing that is pulling the
electronic service profession out of
the doldrums. He is learning that he
cannot eall himself a success. as an
individual. until he can look around
and see other technicians who have
assets he can admire or compare
with his own. As long as there are
too many in his profession operat-
tng without scruples, and trying to
get along under a “hand to mowuth”
economic operation without ade-
guate testing instruments and other
technical aids, there iz not much to
measure one’s success by,

His interest and attendance at the
local service association meeting
shows that the modern Electronic
Technician iz heginning to look be-
vond the “tip of his soldering iron.”
Through these associations, he is
rapidly gaining recognitlon, not
only in his own community, but also
in the vast electrenic industry, as
heing an essential link between the
manufacturer and consumer.

In addition to getting valuable
technical “know-how™ from non-
commercial sponsored lectures and
demonstrations, he is finding out
how to make his business bring a
fair return on his rather large in-

vestment in training, experience,

B1se
o W_O/vop,;fs

ALTisy,

and testing instruments. He is also
learning how to he fair to both his
cusiomers and himseil by keeping
hiz "know-how™ and test equipment
up-to-date and not resorting 10 price
ng for his service in diagnosing
trouble.

As technicians gain that feeling of
mutuzal respect and estesm among
themselves by regarding each other
as husiness associates instead of raw
competition, their most valuable as-
set—technical “kpnow-how"—will no
longer be obscured. The technician’s
interest in matters which affect his
economic welfare will lead him and
the entire service industry Lo greater
economic stabilitr.

The time and money von devoie
fo veur serviee organization is not
an expense—it is an investment in
vour future that will he paid back
many, many times.

Our 25th Year

[ 7e

*SUPRIME BY COMPARISONT

TUSE TESTERS ¢ SIGNAL GENERATORS
PANEL METERS s MULTI-METERS
OSCILLOSCOPES

Gresnwood 2, Mississippt
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PHOTOFAC
10 TACKL

Determine the make and
model number of the set
on vour bench. Use your &u__
PF INDEX to find the ==
zpplicable PHOTO-
FACT Folder—takes
just B0 seconds.

4 .
Reach info wvour =
PHOTOFACT library
for the proper Folder.
You're ready for time-
saviny., work-gaving, ex-
per vice action.

¥ YOU HAVE YOUR HAMDS OM THE
ONE TGOL YOU'LL USE OH EVERY JOB

Here's wha! you find in PHOTOFACT Folders: A
"uniform, consistent presentation of complete serv-
ice data, accurate because itz based on actual
anzlysis of the preduction receiver. And here are
the exclusive features — Standard Notation Sche-
matics with voliages and wave forms right on the
diagrams;: chassis view photes. top and boltom.
withk all parts and relationships shown, all aliga-
mert points given, all parts identified; tube place-
ment diagrams, {op and bottom. all tubes and func.
tions indicated, even socket pin locatiens shown,
including fuse location guide and rating; tube check
chart showing common troubles and tubes respon-
sibler complete alignment” instructions, including
azcilloscope patlerns: resistance measurements
taken =i every tube socket; separate photos of TV
tuner. showing all parts locations and alignment
points; photos of cabinet showing service controls:

complete disagsembly instructions; complele parts

lists. each- par{ identified by circuit symbol and
keved to schematics and photos—showing ratings,
manufacturer’s original part number and preper re-
plicements available from 29 leading components
manufaciurers—plus-—dinl ¢ord stringing instrue-
tions; special service instructions (such as heri-
zonial sweep circuit adjustments, ete.y—everyihing
¥ou have a right !¢ expect in the world's finesy TY-
Radio service data .. .

. B Now HERE'S HOW YoU
'SAVE TIME AND EARN MORE

You're ready to tackle the
job—any job—because
you have qll the answers
inster:dly at your finger tips
In PHOTOFACT. Hereare
the precticel ways it works
for you: Suspeci a tube?
Diagnose.and replace the
defeciive tube in seconds
—the tube location chart shows you which one
and where. Operating voltages correct? The exact
answers are right on the schematic—available at
a glance. Need fuse replacement? The ansiwer's
right on the tube location guide. Defective com-
ponent? There's the right replacement in'the parts
list. For these and a hundred other problems,
PHOTOFACT provides the instans, correct solu-

S

tion. That’s why the experts use PHOTOFACT .
—-the practical way to sage {fme and earn more. .

Yes, your_PHOTQF‘A'._CT_seg'VFc; Bota ;s ‘!hé:_ . 2

BT BN Y W D AT R BT B GR E OT BN BT BTt b R P IS B

if you're not using the Expert Way—
we’ll prove you'll save time and earn
more with PHOTOFACT service data

SERVICE TECHNICIAN

exactly as shown in the Index.

NOW—learn for -
FAGT makes your TH
work guicker, easier. more profitable. We,
zad use an actual
PHOTOFACT Folder. We want you to
know why over 3%
technicians count o
daily —count on it
able business.
now. Examine, com
Expert Way on v
You'll discover why
be without PHOTOF:

want you o get

arself how pHOT

00 expert servi
his invaluable da

Get

r yery next jo
ou car’'t afford
1

NOTE: Our FREE Folder offer.is limited fo
Service Technicians caly. Attach coupon
te your letterhead or 2usiness card, and
mention your jebbar"s name. Expari-
menters and others may obtain the

Photefact Falder by remitting amount
shown below,

HOWARD W. SAMS & CO., INC.
2205 E. 44th St Indio-c

soiis 3, Ind.

[ ] tdm a Service Tedricicn. Send me Free
Folder Ne. .. .., which cppears in Photofoct

Set Mo. ..,... [as fix=d in the PF Index).
]} am an Experimenter. Enclosed 5. . ... .
Send Folder No. ...... which cppears in

(Tv—s$1.00.
anger ar Communi-

Photofact Set Ma.
AM EM—30c. Record
cations Receiver—735¢c}

Name. ......cihian. Cee ke
Address. . oo e R
City. cvan Zoneol .. L Btgtel L.

PAY A5 YOU EARN! Ask your
disiributer aboyt this desirable
plan. Oaby $18.39 puis the en-
tire profii-boosting Photofact

HERE'S OUR OFFER:

We'll sand you any Photo-
fact Folder listed in the “PF INDEX and
Technical Digest.”” K vou haven't an fn-
dex, get a Free cepy from your local
Photofact distributor or write us for it ta-
day. To obtain Fres Folder, be sure to
state Photofact Set and Folder Number

and Radio repair

successful, profit-

‘our FREE Folder
are. Then try the

S
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The ground for this set was the pipg-
in a well. This makes the hest Possible
ground connection; a signal etey -
showed almost twice as much signa}
strength as with cther grounds. Tha
urban dweller should use coid Werter
pipes, with the wire attached close 1o
the earth. Additional grounds alsy
boost signal strength and are recom-
mended.

Operating the sef

_ The settings obvicusly will differ in
each locality, depending upon the fre.
guencies employed by the Iocal trans.
mitters, Individual experimer? is nee.
essary to determine optimUm settings
of controls. Generally, for dx work,
eliminate the antenna wave trap, throw
33 to the BROAD position, and do ngt
make the “opiional connection.” Fer
best selectivity, use the antenna wave
trap, move 33 to the SELECTIVE position,
and hook up the OPTIONAL CONNECTION.
With the connection closed, tune the
trimmer C8 to loudest volume on a
1000-ke station. This completes all ad-
Jjustments on this set.

In constructing the receiver, it is im-
portant to position both wave-trap coils
as far as possible from the main tuning
coil. The selectivity will be poor if their
magnetic flelds are allowed to affect
each other.

A word about “signal meters.” The
serious dx fan will do well t5 consider
using 2 sensitive micrcammeter across

- the phone posts, to determine peak sig-

nal strength. All the unusual resuits
achieved by this receiver are due to the
use of such a meter. Many months were
spent making changes until the present
cirenit arrangement was arrived at;
more time was spent in determining the
best zevial and ground arrangements.
All the optimum conditions were quick-
lv revealed by the meter readings. By
the cut-and-try aural method usually
used, optimum. conditions could not be
very readily determined. Thess meters
are still available at prices under $10 in
surplus houses. A 200-microampere in-
strument is ideal. Especially useful iz
this device in picking out the most sen-
sitive detector; some crystals give twice
23 much outpui as others, and a meter
can spot vour best one in an insztant
For weak stations and dx work, this is
moest Important. The value of such an
instrument in helping fo get distance

‘cannot be overemphasized.

Finally, super-efficient as the afore-
mentioned receiver might he, no ex
travagant claim is made for i, All the
writer can say is, thai, of the Ilarge
erop of radios tested through the vears,
this one stands head and shoujders
above the crowd. Made according 10
specifications, 1t should provide the
hobbyist with no end of pleasure and
entertainment.

CCIL TABLE

1125 turns Ne. 36 enaweled-wire wound over &2
L2—125 turns No. 30 enameléd wire on l1-inch
form.

(A low-impedance antenna coil will work well
here. The consiructor used & Carron S-645.) .
L2380 turns double-cotton-covered wire close
wound on-2-inch coif form. ’ P
‘Lé—_Law impedance primary of Carron 5-642
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\Join us in a trip down
‘memory lane to the time
when radio meant crystal
I

by James A, Fred

ADIO WOLILD NOT BE oSS e with-
R out o means of detecting the sig.
nalk Detection of o sigral ralers
o the separalion of the audible signal
from the radio frequeney earrcier slgnal.
Over the years sinoe (873, meny Kindy
of ‘detctiors: have been used, The first
renlly sensitive and stable déteetor waos
thie mineral deteetor of Dr. Greenlead
Whittder Pekard 1_i1i!|'.ril1.1: the research
of Professor Braun which showed the
"unflateral”  conductivity  of
minernls sueh a8 Pyrite and Galena. Dr.
Flekird developed the criysial detector,
During  the developmental  process,
Fiekard found over 250 i erent miner-
ils that would detect redio sdgnale when
wsed i conjunction with metal eon-
tete: He aotoally tested owver 31,000
combinations; Anding many  hundreds
ol waelul painngs.

Early Development. The crystal de-
teelar developed by Dr. Plekard be-
tween 1902 and 1906 wak the first fruly
sensitive and fairly stale detector. The
ervatal defectur was mpre sensitive than
tae Fleneng Valve (diode) and even
Lae deForest Andlon (iriode). Ax (esti-
many o that Facl, many radio opera-
tars kept n crystal detector on stundby
far their vacoum tube receivers. The
one drawback o any deteetor, includ-
ing the ervstal detector, is that they do
Aol amplify signals, hot merely dereet
th sigmals veceived

eorlmn

Ups and Downs, This lack of ampli
Heation requires thatl every possible slep
Be taken to provide the highes level of
§ignil to the receiver. The anlenng
gathers in the radio sigoals and the
Righer it is ane the longsr it Is (104
point) tae stronger the signal iy, €
gourse in this day and age there has o
Be o Hmit to the height and lengih of
the antennu. Thene limits will vary with
where vou live and how far you are
froo radio sativns, For use with the
crysinl radio wi are aboct 1o deseribe,
your antenna shoold be rom 100 te 25
feet high, wnd from S0 o 0feet long

Laek ol ¢aution in erecting nntennms
hos cavsed some Tatal neccldents, &5 we
irpe that vop use gare when making
vour installafion. MNe antenon  shild
eross, o under, or even: be erected near
power limes, or even teliphone [ines.
Keep vour entennn In the clear. Nal
anly will this preveni an accident, but
[V will holp nvodd picking ap power line
ikses thal could drown out the tadio
itgrals.

& pooid pround I8 paxt By importmee,
singe the ground complete the sntenns
cireint. Usoally o conneglion 10 o cold
wiler pipe is comsidered an acceptabia
bt today' this & not slaays
irie, The pipe could hive b plastic
section, or could beseparsted Trom e
erth by a meter or other devies: A
hetter proumd’ con be obtaided by’ digv-

provel,

g a copper-plated rod ot least six-feet
long o meist sall, Try o avald sandy
or dry. soil, ug it makes o podr ground,
Don't drive the rod under the eaves of
the ! howse, because the rain' will not
moisten the ground thére, The ald-time
raddlo oxperimenters sprinkled o fow
erystals of copper wulphate sround the
upper soetion of the ground rod. The
capper sulty would dmprove the soll
conditions -and make o better ground.
Use n pood ground clamp’ 1o Witheh
vour ground lead-in or beétter vel splder
it to the ground rod.

The Human Connection. With further
respect fo the fack thut erystal detectory
do not amplify, and that evéry posibie
way to improve the sirength of the re-
ceived s gnal st By taken advantags
of, the reed for o sel of the miost sensi
tive hesdptones availuble must  be
recogniesd, You cunnel use  erystal
headphones or the low-impedance (4 to
16-chma) dynumic phorer found on lo-
duy’s markes, Most of the mail order
tadie parts catatogs will st 2000-0hm
headphones, which are the ones you
shiould buy. If yvou can find 400 to
S000-chm units, you will hear an even
slfonger sighal o your crvstal radio.

While the precbeding tells s what to
do 1o receive the best signal possible,
wie have nofl discussed the erysial detec-
tor itsell. If & arystal detector i3 ex-
amined, it will he found 1o be metely s



Crystal detectors

#lamd (hat holds the mineral in plage
with electriesl’ contacts probing the
mineral, Most minerali are moonied
insl metal cup flled with o low melting-
poink metal, chlled Wonds metsl, The
low  melting-point prevents damiage to
the mineral erystal “which could cause
it by, Joose s sensitivity. This adjustalle
eloctrical contagl  probing “he minersl
isenlled o "Cat Widsker,” since 11 5 n
fing, springy wire. Thew v conlodls
toothe midneral form 4 junction that pers
mds eleetrienl current ta flow in one
direetion, o, wi Piekord enlled i, “uni
laterh] gondinetiviey.” This B & lorm of
reitiner diode, and its potfon detecis the
pudible signal which vpelates the head-
phones and permits us o Hear (he pro-
grom nuateriul.

MNow that we have pll the necessary
haekpround For bullding and Lsing coys
tal | delectors, let’s build o simple Can
Whisker crystal et which reguiten nu
phrts bevond the wire and crysial,
which we in; jest Dbave callad the "No
Parts Crysind Set,"

ANTENNA

EARTH

Construction.

You ot Bl your
crystal receiver on a piece of ping
board; juse ox the oldtmen did. i you
fallow our lavout, you won't need dny
oy hadwire, and' in fagt, you can
fse the exnet same malerinly which were
used vears ago to bulld the first sors,
Drom®t lapgh! Thev aetonlly warked. as
vou will see.

Firdt, mount 4 terminals, You can
twe Fiahnestock ellps, Gr mieke your owr
with Tour swood scréws aid wasbhers an
them, Run the austenng wire, ete be-
fween the washers and  Lgkten  the
sercwn, Build your arystnl deteaiar siand
il the right-hand sidie of the baiwrd, Lse
the spmoll battery clip to'hald the nount-
ed erystnl, nnd attoch this batiery elip

You ean't make 4 sim-
pler, or less Expensive
BCE receiver than thid
one. Even  the coil
winding isn't teiribly
critical, but the value
we selected gave the
biest resull,

Fid the honred with oo smudl angls Brooket
Connegt this i one headphone teroml
nid, Take o 3-ingh psce of wire, hETip
wway  fhie Jmsulation, and omoont
phout  Tdsinches [em,  the moupted
crystal, Farm o cat whiker with this
wire do that §f Touehes the surliece of 1he
crysinl. If wan want o go [Arsr-aliss,
you can buy a complety, moanted e
teetir, but thiy Is fet feceisary, Con-
nect this ‘catwhiskor ta the prouind
worminal om yolr hoard.

Witnd your eall on the coply ouimmeal
bvov, sk a0t dvery 1O trns, Yo
will need: a totnl pf 1200mens o zovir
the sroadeas: band, since thi: set does

(C am et el ca purge A8

o

£

CAT WHISKER.

(s o/

gﬁntﬂiuls

Bre Oatmeanl Box [empty]

Four Falnestack Clips

e Mounted Urpstal

(Bue Spring Clip (to bold erystal]

Tiwo Swall Alligutor Ulips
Pre Cat Whisker and Holber
[tot feome a neighbor's cat]
Hookup Wire, Solder, Wlooden Base

130 feet of 222 Tnameled Wire

This “authentic'” schemalic was lound in Srandfather’s frunk in the altic) wrapped aiound a stick of Grandmothe's love letters. Gramps
was never ioo much of a sentimenfalist anyway, excepl when t came to radia, For good, clean fun in his day, radio couldn’t be bean.



Crystal Detectors
{Continued from page 84)

net wse & yariable capacitor for tnig.
You make the taps while winding the
coil, by twisting the wire, ni the proper
turn, ta Torm o smull loop of about 14
1o Y -ineh in diameter. Wind your coil
50 thal connections can be made 1o the
wire nt each end cf the eail.

Now, use a little cement on the cail
around each top to strengihen it When
the eemen: is dry, wse fine sand poper
1o elenn away the insulation, $0 a bare
capper loop will be cxposed. Fasten
your eoil form to the hoard with ce-
mittit, or with thumb tacks thru the bot-
fom of the box, Connect the wire at the
hattotn of the coll o the ground Jead
that runs between the zal whisker and
the ground terminal on the boarnd.

Next, propare two short lengths of
wire [1bout 10:nches long ). Solder one
prd of one wire to the antenma lei ol
arel selder a small alligator clip to the
other end. Taks the other piece of wire
unel golder it to the heacphoase terminal,
pnd then solder the other alligator clip
to the other end of this wire.

Operation. Mow your set is finished
gnd the Fun begins. Connect an antenna

and ground to the terminals, and zon-
nect vour headphones to the other (wa
terminals, You will use the two small
alligator clips to tane your set. Clip the
one {rom the hemdphone erminal to-a
tap near e upper end of the coil, and
the ane from the antenna terminal o a
tp near the lower end of the coil.
Move the end ol the et whisker aver
the galens erystal until you find a sensi-
tive spor where you cun heer a stas
ton, Now meve the alligator elips up
and down the coil to gel muaximuim
volume:. You will be surprised at the
clarity anc tone of the signal, You see,
& erystal detestor doesn't amplify, so it
dogsn't distort the signal.

This is truly a basic erystal set, It has
bist ane tuned eircull, therefore it §s not
wlecive. In foct, I you live et Seve
cral strong broadeast stations, you may
hear more than one signal at u time,
While net intended to be the center-
plece of your hsmies sound kyitem,
vau have lenmed, by building it, erystal
theary and some of the history of radiv
deve opment during the early part al
thie: ¢entury.

A you listen to vour erystal receiver
you will get a feeling of satisfaction
akin (o the Dl (e experimenter of
the carly 1920's got when he built his
first crvsial sel,




Construction and Operation of a Simple
Homemade Radio Receiving Outfit

The 1922 Bureau of Standards publication, Construc-
tion and Operation of a Simple Homemade Radio
Receiving Outfit [1], is perhaps the best-known of a
series of publications on radio intended for the general
public at a time when the embryonic radio industry in
the U.S. was undergoing exponential growth.

While there were a number of earlier experiments
with radio broadcasts to the general public, most histori-
ans consider the late fall of 1920 to be the beginning
of radio broadcasting for entertainment purposes.
Pittsburgh, PA, station KDKA, owned by Westinghouse,
received its license from the Department of Commerce
just in time to broadcast the Harding-Cox presidential
election returns. In today’s world where instant global
communications are commonplace, it is difficult to
appreciate the excitement that this event generated.

News of the new development spread rapidly, and
interest in radio soared. By the end of 1921, new broad-
casting stations were springing up all over the country.
Radios were selling faster than companies could manu-
facture them. The demand for information on this new
technology was almost insatiable. The Radio Section of
the Bureau of Standards provided measurement know-
how to the burgeoning radio industry as well as general
information on the new technology to the public. Letters
to the Bureau seeking information on radio technology
began as a trickle, and then soon became a flood.
Answering them became a burden.

Circular 120, published in April 1922, began:
“Frequent inquiries are received at the Bureau of
Standards for information regarding the construction of
a simple receiving set which any person can construct in
the home from materials which can be easily secured.
This publication has been prepared to meet these
inquiries.” The circular also noted that the Bureau was
cooperating with the Bureau of Markets and Crop
Estimates of the Department of Agriculture. In the early
days of radio, broadcasts to farmers of crop price reports
were an important public service.

In 1921 factory-made radios were very expensive.
Many of them cost more than $2000 in today’s dollars,
and less affluent families could not afford to have one.
When the Bureau published this circular (which sold for
only five cents) on how to build a simple crystal radio at
home, it was an instant success. Thousands of orders
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Fig 1. The crystal radio described in Circular 120.

RECLIVING SET, WITH ANTENNA AND GROUND CONNECTIONS

J-LEADIN WIRE
K- LIGHTNING SWITCH
’ L- GROUND WIRE.

N- LEADTO RECEIVING SET

0~ INSULATING TUBE

P- RECEIVING SET

Q- GROUND FOR RECLIVING SET

—

Fig. 2. Diagram showing the antenna and ground connections to the
radio.



A-SCREW EYE
B-ROPE
S-PULLEY

F - ANTENNA
G- INSULATOR

J
ROPE K
£ -INSULATOR h

SINGLE-WIRE ANTENNA, LEAD-IN. AND LIGHTNING SWITCH

H-ROPE.

| ~SCREW EYE
~-LEADAN

- GROUND Pl

ND PIPE
N- LEADTO RECEIVING SET
O-INSULATINGTUBE

Fig. 3. Details of the outdoor antenna recommended for use with the crystal radio.

flowed in from every state. The circular showed how
almost any family having a family member handy with
simple tools could make a radio. The circular states
“Satisfactory results have been obtained from sets
constructed according to these instructions by persons
having no previous experience with radio.” The authors
stated that the cost of the materials for the radio and
associated headphones and antenna system should not
exceed $10.

Newspapers around the country urged readers inter-
ested in radio to order a copy, and in many cases they
reprinted the entire article. Even today, antique radio
collectors searching attics and basements often come
across dusty home-built crystal radio sets that were
obviously constructed using the Bureau’s plans. No
doubt the remarkably rapid growth of the radio industry
in the U.S. during the 1920s (analogous to the growth in
Internet-related businesses today) was aided consider-
ably by information provided to the public by the
Bureau, such as this circular and the other items noted
in the bibliography [2-6].

Circular 120 proved such a success that the Bureau
published a number of other circulars on radio tech-
nology intended for the general public, as noted in the
bibliography. All were popular. In some cases,
commercial radio manufacturers copied the circuits
proposed by the Bureau. During the same era, other
radio publications of the Bureau captured public atten-
tion as well, though perhaps in smaller quantities than
Circular 120. Radio Instruments and Measurements [7],
Circular 74, published first in 1918 with a second
edition published in 1924, became a best seller in the
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post-WW I era. Its principal authors were most likely
J. H. Dellinger, J. M. Miller, F. W. Grover, and G.C.
Southworth. The authors of Circular 120 are not stated,
but some of those same individuals likely contributed to
it. J. Howard Dellinger’s story is particularly interesting.
He came to the Bureau in 1907 as a laboratory assistant
at $900 per year, and retired as Chief of the Central
Radio Propagation Laboratory in 1948. He headed the
Radio Section for much of its existence. Appendix D of
Reference [9] is a biography of Dellinger.

The Principles Underlying Radio Communication [8],
Signal Corps Radio Communication Pamphlet No. 40,
published in 1919 and issued in a revised edition in
1922, is another interesting example of a popular radio
book. Written by the Bureau of Standards for training
Army Signal Corps officers, it was an expanded and
updated version of Circular 74, noted above, but was
also widely used by college students and others studying
radio. In spite of the “pamphlet” designation, it was
actually a 600-page book. Thomas Edison said
... This is the greatest book on this subject that I have
ever read, and I want to congratulate you and your
Bureau on its production.”

While the general public was interested in radio
information for the lay person, the fledgling radio
industry needed in-depth technical assistance from the
Bureau, which it got. The Bureau helped radio manu-
facturers make better measurements for quantities such
as resistance, capacitance, voltage, and frequency.
Results of Bureau research on antennas and radio wave
propagation, direction finders, vacuum tube charac-
teristics, and testing were eagerly utilized by major



companies such as General Electric, Westinghouse,
Western Electric, and RCA, as well as by a myriad of
small radio companies no longer in existence. At the
same time that the Bureau was providing information to
people constructing radios on their kitchen tables, Radio
Section staff members were presenting technical papers
on radio at conferences and in journals such as the
Proceedings of the Institute of Radio Engineers. A good
example of the latter is the classic work by John Miller,
who discovered and explained “the Miller effect”—a
feedback effect in triode vacuum tubes that limited their
ability to amplify at radio frequencies [9].

Circular 120 described in detail not only the crystal
radio itself but also how to construct an antenna and
ground system. To minimize the cost, the circular
suggested winding the tuning coil on a discarded
cylindrical oatmeal box. For years afterwards, home
experimenters used oatmeal boxes as coil forms for
homemade radios. The crystal radio did not require
batteries, but it did require the user to purchase a
commercially made set of headphones (or telephone
receivers as they were called in those days), since that
accessory was not suitable for home construction.

One can just imagine the thrill of a farm family that
had never heard a radio broadcast before trying the new
set for the first time, and one of the family members
crying out, “Come listen! I am hearing something!” The
electronics revolution was underway and the Bureau
played a significant part in accelerating the new
technology.

Prepared by Brian Belanger.
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UDGET -
ectronics

QI CAN RELIYE THose taney days of
Y breidensting by bullding this -
thentie repraduction of » erystal radio
from the early part of this cenury. This
aftermoon’s. prioject uses the same coms
panents, modtly hand-budly, that vour
grimdfather ised 1o Gxe, and gosts Jes
fhan S10° (o buetld.

The heart of (his recelver is an 6u-
thentle erystel defoctor, ming o natural
gadenn crvstal aed o ocatewhisker, It s
avilluble by mail order [wee pars st
far m‘t!#liﬁu lidfarvation). The eall and
the condense’ are nlso handinade, using
wrigmad (echimgues [imun the carly "2

Old-Siyle Componénts. Begin by lay-

The erystalfwhisker act as a rectifier diode
o detect audio from the tuned LC cirouit,

by George Campball

ing out the wood bawe awording o the
drawing. You may use any wood you
chopse, as jong a8 U8 dry and well-
soasoned, Drill 3°32«inch  pilor holes
for the screws and §5/32.inch holes for
the - binding posti. Counterdrill  the
binding post holes 3 <inches deep with
o Yeemnch bt CHue the slider suppoet
Black to the bade; then give the entie
base two coats of shellag, the ocdgina
linish for most of those oldtime sefs.

While the bate dties, make the ol
ang condensér, The eail s walind en
4 inchey aof o Teineh section of o ralling
pin, Kemove the handle from one end
and witadraw the iran mod that passes
through the rolling pin. Cut the rolling
pin o Tength, and pot the pylon bearitg
from the unused end of the pin o the
hole in the T-inch section.

Detll 1 /16-inch holes  completely
through the wood, 1% Inches from
each end, Use the orignal rod from
the pin as an axle, snd carefully wird
u wngle, smooth byer of Ma. 25,
coaled copper magnet wire betwean the
holes. The eoil masr be tight, with so
overbips, Piss the wire ends through
the pre<irilled hales to anchor the eal,
then give it two coats of shellac

CLASSIC CRYSTAL

A low-cosi crystal set that will enrich any collection.

Next, cut the pars of the comdemer
as shown in the disgram; On & hard
sirfnee, stuck the ateipd together,  be-
ginning with |he Kraft' paper, then
waxed paper, then foil, waked paper,
{oil, waxed poaper, and Kiaft paper

the roll-yosr-own capacitor s made: of
medal foil and paper—just ke the old days,




CLASSIC CRYSTAL

The L-shaped ends of the foil should
be st opposite ends of the stack, and
protrude from opposite sidzs.  Make
sure the foil is céntered belweea the
Tayers, then findd the edgess of e con-
denser fogether up 1o the foil with
masging tape. Roll the bundle up tight=
lv. Cover the completed condenser with
misking tape and erush the protniding
foil into wire-like lends.

Make the sider from n b4 - by sinch
brpss. strip, b inches long, Kound  the

corners with a file and diill a 5/32-inch
pivet hole, | inch fram poe end and a
3/ 16-inch hole for the knob at the
ihers Solder a 3-inch’ plece of No. 12
bare copper wire to: the underside of
the slicer 16 make contact with the coil.

Assembly. Mount all components on
the base, using No, § x % inch bros,
round-heagd wood screws, Place a fibor
washer under ikie wining slide pivot Lo
reduce friction. Locate the tning coll
w0 (hat the: holes in the nylon bushings
line up with the top holes in the brass
L-trackets. Use a Mo, B wood scrow
here. Attach the rubber feet o the boi-
tor of the boase

MAXE 2 OF KRAFT
. PAFER AKD 5 OF
7 WRRED PAPER

o e I
e T

" MANE 2 OF
AL UMIELN FEIL

Capacitor Construction
WEAP WITH MASKING TARE
FOILy
- |
CHLIGH FOIL )
< INTD WIRE = F o iy
IE SHARE RHAFT ) WANED
th_*fmﬁaE S T fanen
SR "|'| - —

To bulld the capacitor (€1} cut sidps of dluminum foll, kralt paper, and wax pager
according to the patterns above. Then infedeave the slrips as shown above, with the
Leshaped endys of foll at opposite ends of the bundle, lacing In opposite dircctions,
Bind the edges with masking tape and moll the bundle Ughtly. Test it with a YOM; il the

Wire the receiver according to the
drawing. ting Mo, 20 copper wire. Res
meove the insuintion ead shelloc from
it wyr o the tuning <oll with fine
sandpaper; and bend the lunicg slide
slightly to proyide good contact: with
the bare wire of the coil.

To use yvour crystal sel, sonrect the
antonng binding poit to-a good anteana
{one side of a TV lead-in works well).
The ground post must be conneeied to
& pood ground, such as a cold witer
pipe: The headphores used with this set
must ke the high impedance type. MNors
maul gizreo headsets will not work with
thiy primithve receiver, II vou wish, you
can afthch the center conductor of &
shielded cahie to binding post J3, the
shield 1o 14, and plug the other end
inty an amplifier to provide loudspeaker
reception nd easier listening,

Locute & sensitive spot an the galena
crysial by slowly dragging ihe cats
whisker spring over its surface with the
funing slide centered on the coil. Once
o sensitive spot s found, you should
henr o logal station ¢learly. Tuning this
receiver fakes time and  paticnce, s
don't give up,

Don't be surprised i you hear more
thin one station ot once. Crystal seis
are nat very selective. However, careful
aijustment’ of the tuning shde should
sgparite sations reasonably well. And
who knows? Ong doy you anay oven

3
BN THICK MAROGANT

This parts’ jocation diagmm shows the rolative positions of all the parts. It s drawn
to half-scalé, so multiply any distince by wo to get the fullscale measurements. The
wire connections are the bold lines, Wind the wil Tor foue s along the rolling pin.
The noa-functional coils on each side of the wiper in the photograph are for decoration.

meter moves and then goes bagk to infinite resistance then €1 is OX, 1 not, rebulld ©71, hear ¢ voljee from the past, [ |
Parts Placement — . ANTENN HIE PN ES
e B ‘\_. " RHDH
- AUBBER FECT TR .L
—— —'—‘{" 4 |/)- ———— &l
Y 1 ST II arass | | | e )
i o _ . o
o= I;.I‘E“I_.:, ‘I!'Ifl-llgl._l (4 i m ri'fn,u,,:pf_.' L LI [ JJ[{_)):(})
e COIL S iR AR iR || s wed JAE
2 WAGHET WIRE | || | w2 coeser Wil o F 7 o0
o SRl WEUNE TIEHT | |t wine soLneRilll | = T -
M ORA DFTHE | 1) | TOUNDERSIDE s
RLLIHE PN :I \
——t{
[ II Il n __J TR
| T SEETION of < ERRTH
u REVLL ING PIN | ¥ EROURD
SR RE 1
= RAASS §TOCK FMTS LIST FOR CRYSTAL SET I\‘.EFllﬂl
s F—s ra B1-capaciior (sea diagram)
[ ] _( , 11, 12,13, W—birding posts
*pEn Aot liol L1 =tuning ool (e feet and mqﬁumr
ﬁ[§'| r""ﬁ””ﬂ @ Wik Y1 Cystal datactor, availsble from: Johnson
P~ FaaTs . f Al Smill Cornpany, 35075 Autamation Drive,
o)y ] - { ]!: ML Clamens, M1 &8043, Order catalog No,
¥ N EAMESTACK —=f £560, Enclose §1.95 plus zo.m {or postigs
EBhO B ane handling, bllow 3 woeks fer delivery,
2 i A Witz F: 1 Rinkh wonden hage 2 ¢/ 2-2 1-nch
e e o 2t g T word slifer suppart blozh, sluminum feil,
T J3 MAHOTANY \E war pager, kraft raper, 150 feet No. 26
A FHONES (geaceaizy 7 | conted, eopper magnet wire, ) fest No, 20

capper wirk, 3 Tnches N, L2 copper win,
wonden moiling pin, Mo, 18 douhie Fatne
stogk eilas, 1'Na. 18 single Fabnestock clip,
Y- % Ve Bemch L sty leer washier,
ruthar feet, wooden knob, two 1Vs.drch
brass “17-bragkets, assorted brass roddd-
head wond scrEws,




Cigar Box Radio

ACK in the earky tays of vadioo inowas

a common sight o see the entive
family crowding around and aking their
Linree &l |]ll 1.":!]":JIIIJ:H'h I:III |hf: En:l.l'l‘i. ITIAL 'I.L'J.
ol the age:-the crystal ser radio. Trseemed
6 UNCATITY how it was possible o gl
music and vorees inothe rooin Do alad
withootr the vse ol wires. With the advent
of mewedr tachios e ervatal set slowly okt
s popalarity, However, ib sl s lois ol

Fren to dnern the ey wl e back and
Anvane with
easily comn-
o 1w, and,
miles bom a broaed-

bnikid 2 .*;i'.'|||1|{: PR LAL Sel
Ivint a verape workshop skill can o2
sty et suach & #el nan evening

if located about ten

=

Winding the eail.  Coil whe, with Iy wosden

conter gooe, pevolves when the hondie s tumod,

Alier lhe wods ol the coll ome mode socure, apply

g thin coof of sheilar W she enliie suricce,

Coarslully selder o wita lead 1o eoch end ol fhe
aoil  Tse Ma, 18 or 20 lnsulaled floxible wire.

casting station receprion should be goodd,
The first step i3 ro make the tomipg
ol inductance that is wsed in the antenni
Take a mmece of :I,_‘ ey 1 an. diam
SECT ll15lili|.'i;,f| fube e filie LI||ri||p1 gl

binches lomg and closely winid on a singl
layer of No. 26 1o 28 anpe enameled wire

For winding the coil make the simple jig
shown in Phowo The jig conssts of 2
bise oard with Owio E -nlmpml el
brackeis, The coil tube is set heoween
I:Ili' |||.II.'ILI.'|‘r 'I.'l.'i'll 1 R R o II!I“IIL;TH'I' 'i'_:l']
pmd @ piece ol 14 in, stee] vod which aers
v Tl e, sonbwetld el fpea the acher el
Hoth soew and handle red are deiven
ints a reund prece of wiodl prewed into
the tube for @ conton oore. TThe wondlen
cerizer is lelt tn place and later peomits
micunming the fmshed conl peemanenth

' [
CITCET L,

in theeigar boa, e end ol the sieed eord
which [orms the: turmne hanocdle, 15 ot
1'..'|L'f! 'l'.ll-:"l'l" it 1% IJI":'.-'I'Ii Il'I'IHII |:L-!' ".l.l.lilll

The start s fngsh ol the ooll are
secured Trom anwinding by deilline a
small hole at cach end of the whe and
vasang a loop of the wire througl sacl
wile. The eotl a8 then given a oozl ol
tiin shellpe, as Mosiaied in Phowo 20

Ihe mest job, shown in Mhote 8, 15 0

.,"nl " .-’=rr -1-.. -
w 1 '!._._*

Arrangsmani  of
Mote the call moeun),

parls within. the cigar Dbax.
slider, and orystal delector.

R 'S - R} - ™




solder a piece of No. 18 o 20 insulaced
Hexilile wire 1o the stare and linish of e
eull 1o act as leads, Fach wire lead is mace
secure by amserving the endd throwsh the
hole drilled for the winding ends,

Nexr mount the coil o the front sicde
of the box with short bolis fnstrred
through a combination support and slider
areangement, ag pictured in Photo 4, The
sUpport is merely a swip of Lixde in. brass
bent to fit the coil, The slider, built up
Irovm sheet brass, slides freely an the StTip.
Clean the coil over which the dider rides
with fine sindpaper, down o the copper,
b i pood contct will be made with EVETY
torn. Wooel screws are used ar each

trical store,. Ateach end of iy
box binding pests are hoe.
The upper one al e lelt side
is for the antenna connéection
and the lower one for the
pround. The rigin hand ter-
iuinais are for the phones, Thi
antenng comcsin aud connects
to e brmss slider ar ies Lot o
foat, The pround conmects Lo
one phone wrminal amd alsa
to one end of the call. The
othar end of the enil goes
the crystal and the deweror
arm to the remaining phone terminal.

Eior best results a long outside anrenna
of ahout 73-100 ft. long is recommenided.
The earphones should be sensicive and
worned fo o fairly bigh resistance, such as
2000 ahms. Adjostment is providad by
the sliding contact which varies the tun
ing inductance. Tt should be possible o
met several local siations on different
spots un the coil, but selectivity will be
ondy fair o in some rases incerference Ny
be experienced, LThe déecior muost he
very carefully adsted o find a sevsitive
fpot by mioving the cir whisker around 1o
touch  different places on the crystal

cnd of e eoil 1o hold it in place,

The derectoar iy & common
mounted palena ervital and an ad
justable arm with a “car whisker," [
atainable from any radio or elec
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PREFACE

The Publishers make no apology for reviving interest in the
crystal set. For too long the technical press has immersed itself in an
orgy of complex superheterodyne receivers and television equipment,
all of which is necessarily expensive. In the 1920’s, crystal set
construction was a fascinating and inexpensive pastime indulged in by
the majority of boys of that day. Today this pleasurable hobby can
be even more attractive, the introduction of the germanium crystai
Jiode and high performance coils, has opened up new paths which will
capture the interest of boys of all agés. Perhaps most important of all.

not only can a receiver capable of impeccable reproduction be |
produced without any technical knowledge; but the cost is no greater

than that of a few visits to the cinema
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INTRODUCTION

Before any attempt is made to conmstruct a
receiver, it is necessary to cxamine the problems
which surround the crystal set, so that the best
can be obtained from any of the designs
attempted. . ' -

Firstly, it must be understood that the crystal
set as it is to-day does mot provide any amplifica-
tion, It relies entirely on what is fed into it via
the aerial and earth system and gives a very faith-
ful replica of the original transmission.

From this it will be obvious that the aerial and
earth system must be as efficient as possible if
the final results are to be in any way cutstanding.
This because these are the only means by which
the signals are fed to the receiver.

 Secondly it is necessary to understand the
nature of the transmitted signal, then it will be
casy to understand the working of the set and to
appreciate the function of each of the components.

When crystal sets first became popular, very
little information was generally available, at
Ieast, not in a form that school-boys could
understand.

We all built sets of all shapes and sizes, with
coil designs that had to be seen to be believed,
but very few of us had much idea of bow they
worked.

I well remember the case of a cousin of mine
who, in those days acquired a magnificent vari-
able capacitor or condenser as it was then called,
this instrument had a most impressively engraved
dial of polished ebonite, brass vanes and nickel
plated end plates. Having observed similar dials
on several highly priced commercial receivers in
the town, he at once ripped out the somewhat
tattored coil from the family receiver and replaced
it with this device. The profound silence which
ensued caused considerable amazement and dis-
may until a better informed adult explained the
mysteries of L and C to him. Readers of this
manual, however, will be better informed and
there is no risk of failure with any of the designs
described provided the instructions are carefully
followed,

The Signal

To commence, we will assume that an orchestra
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is playing in a broadcasting studio. Since e
principle of radio transmission is electrical it is
necessary to change the sound produced by the
orchestra into an electrical equivalent. This is
carriod out by the microphone, which picks up
the sound and changes it into minute electric
currents.

As they appear at the output of the micro-
phone they are too small to be of uss and
accordingly are passed through a high power
amplifier, Thess amplified currents could now
be iransmitted, but unfortunately, as we shall
learn, owing to the inherent nature of the signal
in this state, transmission over any useful distance
would be impractical.

When the music from the orchestra is trans-
formed into electrical currents they are in the
form of alternating currents, usually called A.C.,
that is they rise to 2 maximum in one direction,
fall to a minimum, rise to a maximum in the
opposite direction and then fall to minimum
again. This process is repeated over and over
again. One complete rise and fall in each direc-
tion is called a cycle and is drawn in Fig. 1.
Every time a note is struck on a piano, vibrations
are sent out which reach the ear enabling you to
hear it. These vibrations ate also spoken of as
cycles, they rise and fall in intensity the same way
as an alternating current. The number of cycles
radiated by any given note over a period of one
second arc referred to as its frequency. Middle
C on the piano sends out 261 cycles every second
and is known as having a frequency of 261. The
microphone also “ hears*” the note and in the
case of middle C produces minute AC. at 261
cycles. This can be drawn as in Fig. 2, the only
difference between Fig. 1 and 2 is, that the time
factor is given so that the frequency can be iden-
tified. The higher the pitch of a note the higher
the frequency and the lower the pitch the lower
the frequency. On a piano the frequency of the
top note is 3515 cycles and that of the lower 27
cycles, Those of yon who have listened to an
organ in a concert hall will have noticed that
when a very deep note was played, it sounded
like a growl to the car, but the vibrating fre-
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quency could be distinctly felt through the seat.
Higher notes have too kigh a frequency to be
observed in this manner.

The range of sounds which can be detected
by the human ear are known as audio or low
frequencies. From this you will understand that
' lov; frequency amplifier is one which amplifics
sound,

So that the transmitter will carry the pro-
gramme over a useful distance it is necessary to
radiats high frequencies. Now, as explained, the
programme to be transmitted consists of low fre-
quencies, and to overcome the difficulty, the
transmitter generates A.C. of high frequency and
combines it with the low frequencies. It will now
bs understood that the transmitted signal consists
essentially of two different parts, a high and a low
frequency content. '

Fig. 3 gives a representation of the high fre-
guency signal generated by the transmitter. In the
case of the London Home Service, the frequency
is 908000 cycles.

When referring to a high frequency signal on
the medium or long wave-band it is usual to ex-
gress the frequency in thousands of cycles, thus

908000 cycles becomes 908 kilo-cycles, which
turn may be abbreviated to 908 k/cs. It might
first be thought that by adding ﬂlehwtrequen?
or LF. signal to the high frequency or H.F.
carrier a form such as in Fig. 4 would result, such
a combination is uscless, and, #0 that the original
L.F. content can be satisfactorily y
receiver, the LF. signal must vary the amplitude
or output power of the HF. signal as in Fig. 5.
It is in this form that the signal arrives at

by the aerial at any one time. Many of these are
too weak to be of use but the stronger ones must
be sorted out since there i8 no point in receiving
several programmes at once.

Fig. 6 shows the basic circuit of the input to
a crystal, The coil L possesses a quality known
as inductance, and the capacitor C, that of capa-
citance. If the coil bad no capacitance whatever
across it, all signals arriving at the aerial would
be effectively short circuited to earth. As a matter
of interest, it is impossible to obtain this state
of affairs since even without any additional capa-
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citor any coil must contain a certain amount of
self capacitance.

By combining a coil and capacitor as in Fig.
6 a peculiar effect is observed, at one particular
frequency, the signals are not short circuited to
carth, but are developed across the coil. In other
words the combined effect of L and C no longer
provides a short circuit, but onfy at one partico-
lar frequency. If the value of C is altered the
effect will be observed at a different frequency;
likewise by altering L. the frequency at which the
effect will take place can be changed. There is
a name for this phenomena, the frequency at
which it occurs with any given L and C combina-
tion is known as the resonant frequency.

The values of the coils and capacitors shown in
this manual bave been carefully chosen so that
resonance will be obtained at all frequencies
where stations are broadcasting. Broadcasting
stations work in bands of frequencies, those of
major interest to crystal set constructors are the
medium wave-band 1200 k/cs—600 kfcs and the
long wave-band 300 kc/s—150 k/cs.

Usually a variable capacitor is used with a fixed
inductance to cover one band and an additional

coil switched in to increase the inductance to
cover the other. In this way the L, and C com-
bination can be adjusted to provide resonance at
the desired frequency of any given station. In other
words you can select the station you want by
varying C, that is turning the dial of the variable
capacitor, This procedure is referred to as tuning,
Having selected or tuned the required station it
still remains necessary to change the form of the
signal back to that of the original transmission.
This process is called detection or de-modulation.

Examination of Fig. 5 will show that the signal
has been duplicated, in other words, as it rises
in one direction it also rises equally in the other.
In this form the signal is useless since each half of
the signal cancels the other, and if this signal is
applied to a pair of headphones silence will
result. Obviously some provision must be made
to get rid of the unwanted half of the signal, and
it is here that the crystal detector must be con-
sidered. This device will pass current in one
direction only, ignoring any signal in the _opposite
direction, so that if the signal of Fig. 5 is passed
through such a crystal, that of Fig. 7 will result,
There is still the H.F. content to be reckoned

bl "
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with, forianately this is casily dealt with, a capa-
citor connected across the headphone terminals
effectively disposes of this, leaving only the audio
or LF. content, as shown in Fig. 8. This audio
content, which is a faithful replica of the original
transmission is fed to the headphones. These in
turn reverse the process of the microphone and
transform the electrical currents into sound waves
acceptable to the human car.

Briefly then, your requirements ' are as
follows:—

(1) A good aerial and ecarth installation, to,

make the most of the available signals.
(2} A receiver containing:—

(a) Some form of coil and capacitor (L. &
) combination to select or tune in the
wanted station.

(b) A crystal to get rid of the unwanted
half of the signal (detection).

() A fixed capacitor across the head-
phones to get rid of any remaining
cartier, :

(3) A pair of semsitive high resistance head-
phones.

Aerials

By this time the intending constructor will be
able to appreciate the necessity of a good aerial.
It is a point which cannot be over-emphasised.
Assuming that you are in the fortunate position
of being able to ercct an outdoor aerial there are
two main considerations, height and length.

One of the best that can be used is the inverted
L shown diagramatically in Fig. 9.

It should be erected as high as is practical,
every foot counts. The horizontal wire, that is
the aerial proper, should have a minimum length
of 60’ to which of course the length of the down
lead is added. Where it is impossible to erect
an aerial with an ideal horizontal length. a com-
promise must be cffected.

Fig. 10 shows a three wire spreader aerial
which gives quite 8 good effective length.

Suitable wire for a receiving aerial will not set
any problems, stranded copper about 7/22 gauge
is the best. 7/22 means that it consists of 7 strands
of 22.gauge wire. This wire may be obtained
covered, and for the present purpose is better
than the plain or enamelled kind.

Note that insulators are used between the
actual aerial wire and its anchoring supports, it
is important that these are used, otherwise
leakage will occur which will of course spoil its
efficiency. Fig. 11 and 12 show how the wire may
best be attached to two of the most common
types of insulator available. Fig. 11 is of porce-
lain and is usually referred to as an egg insula-
tor, whereas Fig. 12 shows a more modern (and
more expensive) type in glass. If you are using

the glass pattern, one is usually sufficient at each
end of the aerial, but with the egg type two
should be used. No doubt many readers will not
be in a position to erect an out-door aerial, and
must necessarily be content with an indoor in-
stallation.

The next best thing to a good out-door aerial
is a replica constructed in a loft. I this form of
construction is used, care must be taken when
feeding the down lead to avoid close contact with
the wall of the houss. At ths point where the
lead feeds under the eaves, a length of rubber
tubing can be used to cover the wire. The lead
is fed through one of the small spaces left for
;entilaet'ion purposes. A general idea is given by

ig. 13.

A less elaborate but quite effective aerial can
be obtained by using a bed-spring. A length of
7122 copper insulated wire is connected between
the receiver and the spring. The spring should
first be cleaned with emery cloth. Remove about
27 of insulation from the wire and bind it tightly
round the prepared spring. The jeint may be
covered with insulating tape which is obtainable
from all electrical stores for a few pence.

Such aerials are quite popular since so many
crystal sets are built for bedroom use.

When an aerial is required in the living room,
the picture rail can be conveniently used. Insu-
lated screw-cyes are fixed at intervals of about
3 feet along the rail, the wire is firmly anchored
to one of them, and stretched tight round the
room until you arrive back at the starting point.
By use of one of the insulated screw-eyes. the
wire i3 secured and the down lead fed to the
receiver. The idea is illustrated in Fig. 14.

Soldering |
Before leaving the subject of aerials, a few
words on soldering will not come amiss. Down
feads on outdoor zetials should be soldered, and
the same applies to loft types. Apart from aerial
leads; earth leads and all the connections in the
receiver will require soldering. )
For the type of soldering necessary in radio
construction an electric iron is the best solution.
One of the small types marketed by Adcola or
Henleys will be found admirable for the job.
These are excellent for actual set construction but
are hardly large enough for soldering the down
lead to an outdoor type of aerial. Here the heat
is dissipated much more quickly and a larger
iron is required-in order to get the solder to flow.
Ordinary irons which may be heated by a gas
flame can be obtained very cheaply from most
ironmongers’ stores. Assuming the use of such
an iron, first heat the jron until the copper bit
is giving off a green coloured fame, the iron is
now at the correct operating temperature. The

" bit is now discoloured or oxidised and its Wip

-



THE BOY'S BOOK OF CRYSTAL SETS

INSULATORS -

TO RECEIVERE WOODEN SPACING POLES

APPROX. 4' LONG.

Y AN A ONNNNNNNNNN N TO RECEIVER
INVERTED L AERIAL "SPREADER’ AERIAL

FiG. 9
— FiG, 1O

INSULATOR

METHOD OF FITTING
GLASS TYPE INSUTATOR .

INSULATOR :

i | FIG,
ool YO RECEIVER G2
INSULATED ~
FIT LENGTH OF RUBBER START
TUBIRG OVER  AERIAL SCREW EVES.

HERE

INSULATOR

T0
RECEIVER —

LOFT AERIAL. _ ‘PICTURE RAIL AERIAL.
FIG, 13 FIG. 14

T—




[FT—

THE BOY'S BOOK OF CRYSTAL SETS

should be quickly cleaned with an old file which
should be kept specially for the purpose. A better
idea is to obtain a small block of sal-ammoniac
and rub the tip of the hot iron on it. This will
clean the tip of the bit perfectly. Next take a
length of cored solder such as Ersin Multicore, and
melt a little on to the prepared tip faces, now
smooth it evenly over the surface with a piece
of old rag (be very careful not to burn your
fingers) the iron is now *tinned ™ and ready for
ase. When heating the iron, be very careful not
to let the bit overheat or get red hot, otherwise
the tinned surface will be destroyed and the whole
process will have to be gone through again.

An electric iron will not overheat, and the tin-
ning will last much longer than with ordinary
types, and since the heat does not deteriorate
there is less likelihood of making faulty joints.

‘Having obtained a tinned iron, the process of
soldering joints is remarkably simple and anyone
with a hLttle patience can acquire the art in a very
short time,

To solder two copper wires together: clean the
wire with emery cloth, apply a prepared iron
and some cored solder to it, the solder will flow
evenly over the wire thus tinning it. Repeat the

process with the remaining wire and then twist
the two together. Now apply the iron to the joint
from the underside and the cored solder to the
joint on top. Solder will flow evenly over the
joint. Remove both iron and solder and allow
to set. The solder will harden or set in a few
seconds but during this period the joint must
not be touched or moved, as otherwise the joint
will be “ dry ™ and quite useless mechanically or
electrically. On radio componenis, tags for sol-
dering are already tinned though if they are old,
or discoloured it is best to re-tin them. Normally,
however, it is only necessary to twist the connect-
ing wire to it and apply the iron and solder as
explained.

Remember: never apply the solder to the iron
and then the iron to the joint, always apply the
iron and the solder to the joint. It is however a
good thing to apply a little solder to the iron tip
even when it is perfectly tinned just before making
a new joint.

One final “DON'T,” you will have noticed
tbat the solder referred to is * cored,” that is, it
contains resin and other substances through its
centre, plain solder as used by clectricians and
plumbers will not do, as it is the resin or flux
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a8 it is called which makes the solder flow evenly
and permits a good electrical joint.

Equally important do not attempt to use a
separate flux or soldering Suid with plain solder
or to “help” the cored solder, since these are
almost certain to cause eventual corrosion and
will destroy any components that have been con-
taminated. _

Earths

The provision of a good earth is just as
important as the rest of the installation.

Much disappointment would be avoided if this
fact were not lost sight of, 1o avoid any slip up
in this direction I am proposing to outline several

well tried and efficient earth systems.

- If it can be obtained, an earth rod, specially
designed for ths purpose provides the basis of a
good earth connection. These were very popular
some years ago when the majority of receivers
were either crystal or battery operated, but in
these days of modern mains driven sets they are
not often used and consequently not always
readily available,

Fig. 15 shows how it is used. First excavate a
hols to a depth of three feet and fill with 3 mix-
ture of soot and coke. Drive in the earth rod.
which is a hollow copper tube, perforated, The
lead to the receiver is connected at the top, and
should be of covered 7/22 gauge, as used for the
aerial gystem, Though not obvious it is important
that this lead-in should be in covered wire, other-
wise a number of indifferent earth contacts are
likely to be made at various points along its
length until it reaches the set. This is very un-
desirable and will spoil the efficiency of the
system. It is essential to keep the soil surround-
ing the rod moist, which is one reason why the
tube is hollow, and care must be taken to pour
water into the tube at intervals.

A very efficient carth is the percolative type
also popular at one time. Due to the chemicals
used, it will extract moisture from its surround-
ings, thus maintaining a permanently moist earth.

It should be installed as in Fig. 15b.

The container is of copper or zinc, anything
else will quickly rust away, again a good quantity
of coke is used. Fill the container with a mixture
of sal-ammoniac and coke, and then bury in coke
ag illustrated. This earth will not require further
attention, It is possible to use powdered calcium
chloride instead of sal-ammonjac but unless a
chemist can be persuaded to make some up it i8
better to stick to sal-ammoniac.

If a zinc container is not available and you do
not use or cannot easily get coke, Fig. 15¢ should
be used, This makes a better earth than many
so-called “earths” that I have come across.
Obtain as large a tin as possible, make a number
of holes as shown. Solder the lead in the bottom

-

B

and fill it with sal-ammoniac. Replace the lid
and bury in the ground. The tin will eventually
rust away, but the replacement cost is negligible.

If it is quite impossible to make direct contact
with the ground, a water pipe must be pressed
into service. This should be a main pipe feeding
straight to ground and not a hot water pipe or
one fed from a tank. Scrape the pipe clean and
twist the lead in tightly around it, a copper clip
is even better. Do not attempt to solder on to
the water pipe; since cold water is flowing through
the pipe, it is extremely unlikely that your sol-
dering iron will heat up the water supply suffi-
ciently to allow a sound electrical joint, though
you may spring a leak.

No attempt should be made to utilise gas pipes;
the possibility of causing a fire is certainly very
remote but, they make incredibly bad earth con-
nections due to a number of joints made before
true ground is reached. These joints ars at best
only semi-conductors, at least from an electrical
standpoint. :

Headphones

Since the late war there have been a large
number of head-phone sets available on the sur-
plus market. These may be roughly divided into
two types, high-impedance and low-impedance.
For the crystal sets detailed in this book high-
impedance ’‘phones are required and the low-
impedance pattern will not be suitable unless a
matching transformer is used. As this is likely
to cost more than the rest of the installation in-
cluding the set, it will be as well to avoid them.

High-impedance types have an impedance of
20000 to 40005 whereas the Iow-impedance
types are usually 60053.

The remaining consideration i8 weight; often
cheap headphones are very heavy and uncomfort-
able to wear, every endeavour should be made
to obtain ’phones as light in weight as possible.
Crystals

All the sets shown in this book have been de-
signed to work with modern germanium crystals
rather than the older galena crystal.

These germanium crystals require no adjust-
ment, which, in itself, removes the main objec-
tion to this class of receiver. Suitable crystals
are available from the following manufacturers
and on the surplus market: Mullard, GEC.,
Brimar, Westinghouse and BTH. They are of
robust construction, some in glass, others in cera-
mic or plastic, but must not be subjected to heavy
knocks, otherwise the contact point may become
dislodged.

From the information given, you should now
be able to install an excellent acrial and earth
system, and have some idea of how the crystal
set works, so it is time to pass on to the actual
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CONSTRUCTION 1

If you examine the following circuits you will
find that each one is different. In most cases the
difference lies in the coil design andfor the
method by which the crystal and aerial is tapped
jnto it. Each of these circuits has its own par-
ticular advantage to suit different conditions and c'
the ideal circuit in some localities is not neces- T Kt
sarily the best in others. It is not just a matter
of a given circuit giving louder results than an-
other, if it were there would be no point in
showing more than one.
RE
BL

The main problem is to obtain adequate
selectivity without reducing the volume level.

A receiver is said to be selective when it tunes
sharply, a set with poor selectivity allows the
stations to spread over the dial and when used
near a transmitter will Teceive the local stations
mixed together, which of course is useless. ._L,

T D
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Consider Fig. 16a, this is a very simple receiver, FIG. 169
with no special aftempt to provide any great
amount of selectivity. In areas where signal
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strength is not high, or a short acrial is used, it
will probably be ideal,

It would have been quite easy io increase the
selectivity by providing a tap on the coil for the
aerial as in Fig. 17a. but unfortunately, as the
selectivity is increased overall volume is likely
fo decrease, so that unless you live close enough
to the transmitter to have a large signal avail-
able and therefore need the sélectivity, the circuit
of Fig. 16a will be quite satisfactory.

Capacitor Cl is to prevent the aerial damping
the circuit too heavily because this would flatten
the tuning unnecessarily, however with small
aerials it may be better to take the aerial direct
to the black tag on L1. The signals are selected
or tuned by L1 and C2, X1 is the crystal and C3
the capacitor across the ’phopes to prevent un-
wanted carrier or R.F. reaching the ’phones.”

A practical diagram (Fig. 16b) is provided
showing the layout and ail the wiring. You will
require nuts and bolts to fix the- coil, about 3",
4BA size will do, the other parts have locking
nuts provided. An old 2-oz. tobacco tin makes a
very good container and keeps the size down.
Note that the metal box is connected to earth.
With the exception of AC/DC receivers the metal

Fig. 17a circuit is similar in many respects to
that of Fig. 16a. The difference is purely one
of selectivity, tuning will certainly be sharper, and
even with comparatively inefficient aerials the de-
sign will put up a very good performance. Thers
is no reason why the cunstruction should not fol-
low the same lines as the previous receiver but, by
enlarging the set a little and using an air spaced
tuning capacitor, the efficiency is improved.
Observe that the colour coding or the coil, an
R.E.P. Dual Range (Blue Box) is different from
that of the Crystal set coil used on the previous
design, and make sure it is correctly wired in.

C1 is a mica compression capacitor, often re-
ferred to as a * trimmer ” and because it is ad-
justable, permits the set to be matched to aerials
of varying lengths. Construction is carried out
on a square panel of bakelits, perspex or wood,
a8 shown in Fig. 17b. Perspex being clear like
glass presents a most attractive finish, provided
the set is neatly wired. It must be drilled slowly,
however, otherwise the gencrated heat of the drill
will make the hole wander, and spoil the panel.

After the set has been wired and tested a small
wooden container can be made to house the com-
pleted set. -

When carrying out reception tests, a little ex-
periment js well worth while, to get the best out
of the set. Try removing the germanium crystal

work on any receiver or amplifier is connected
to earth.

When S1 is open as in the diagram, the set will
tune in Jong-wave stations, but when closed the
medivm wave-band will be received.

Components List, Fig. 16a
Cl1 100pF mica capacitor. _
C2 500pF tuning capacitor, solid dielectie.
C3 1000pF mica capacitor.
X1 Germanium crystal.
L1 Crystal Set Coil. R.E.P,
S1  Single Pole toggle switch.
4 Insulated wander-plug sockets and plugs.
1 2-0z. tobacco tin (or similar container).

Make sure that the wander-plug sockets are of
the insulated type, otherwise the metal case will
Join all the sockets together electrically.

Try to follow the theoretical diagram when
wiring, a little practice will soon enable you ta
wire up a set without a practical diagram, which
is a great advantage because often only the theo-
retical diagram is given when circuits are detailed
1 the technical press.

Fig 28 on page 34 gives a list of symbols
used on the theoretical diagrams, so that you can
readily identify the componsnts,
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FIG. 17 a

from the green tag on L1 and connecting it to
yellow, at the same time removing the lead from
Cl1 to yellow and connecting it to green. Once
the best arrangement has been found the wiring

13
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can be left permanently in that position. Note
that two tags on tho coil are unused, this is
intentional because on this circuit the extra
winding connected to these tags is not required.
With the switch S1 closed, the coil will cover the
medium wave-band, and when open, long wave
stations can be received. It is customary to
sbbreviate the expression medium wave-band to
M.W. and long wave-band to L. W,

Componenis List, Fig. 17a

C1 100pF mica trimmer capacitor.

C2 500pF variable capacitor (air spaced).

C3 1000pF mica capacitor.,

L1 Dual Range Coil R.E.P. (Blue Box).

Si1  Single Pole toggle switch.

X1 Germanium Crystal. .

4 Terminals or wander-plugs and sockets.
Perscli:ex, bakelite or wood for mounting
panel. ¢ _

—
q TUNING
\l
L RED
Y
X ) \
- GREEN LR
[ gl .
YELOW - WAVE
CHANGE

The design shown in Fig. 18a and 18b is more
flexible than either of the preceding sets. That

_is, it can be varied to suit local conditions to a

greater extent than the first two sets. This is made
possible by the large number of taps provided
on the coil,

You will notice that in this instance the coil
is home-constructed on a cardboard former and
is much larger than commercially produced
coils. Coils wound in this manner are called
solenoids, the turns are wound on side by side;
in this case to a depth of some three inches. The
diameter of the coil is made purposely large so
as to obtain high efficiency. Modern commergial
coils are invariably wave-wound and quite often
are litzendraht which is the German for litz wire.

This wire is made up of a number of strands of
fine copper wire, each strand is enamelled to in-
sulate it from the others, the whole is then silk
covered. Litzendraht is more efficient than solid
copper wire, and by using this and wave-winding,
manufacturers can produce an efficient coil which
is also small. Unfortunately wave-wound coils
cannot be produced without a complex winding
machine and hosie-constructed coils must take
the solenoid form. It would be possibls to use
litzendraht but it is not casy to obtain by the
reel, it is most expensive, and is difficult to handle.
This last point i3 because at termination points,
each strand must be cleaned of its enamel before
a joint i3 made, and if one strand is brokem, its
advantage over plain copper wire is lost. How-
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ever, by using a former of reasonably large
dimensions an efficient coil can be produced
cheaply using ordinary copper wire.

The wire must be firmly secured at the start
and finish of the windings. Pierce three small
holes about }” apart 4” from the end of the
former. Pass the wire through the first from the
outside, return it through the second and pass it
back again through the third. leave some 6" of
mire at the end to make off the connection. It
wvill now be possible to wind the turns on tightly
without wire slipping. :

Count on ten turns and make a loop 1” long.
The method of preparing loops is shown in Fig.
18a, loops or taps should always be made in this
maanner, never by baring the wire and soldering
a further length of wire to it. Carry on with the
winding, making off the taps every ten turms as
directed unti} the coil is complete.

Construciion is carried out on a wooden base-
board and front panel. Secure the coil to the
base-board as shown on Fig. 18b, mount the re-
maining components and proceed with the wiring.

i5

When testing out, it will be found that the fur-
ther the aerial is tapped down the coil towards
the earth end, the greater the selectivity. A posi-
tion should be found which permits saparation
of local stations without excessive loss of sensi- .
tivity.

The crystal tap is adjusted for best results and
different settings of C1 tried out, when choosing
the best position for the aerial tap.

Components List, Fig. 18a
450pF padder.
500pF variable capacitor,
100GpF mica capacitor.
See text and Fig. 18a.

C1
2
C3
L1

X1 Germanium Crystal.

2  Crocodile Clips (to connect leads to coil
taps).

4  Wander-plugs and sockets.
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19A most unusual design is reproduced in Fig.
a.

It first appeared in America about three years
ago, and it certainly docs offer some advantage
over more conventional sets. The tuning circuits
are duplicated and two crystals are used, so the
circuit may be described as a full-wave receiver.
Signals #received will certainly be louder than
with simple sets, but care must be taken with the
coil winding, as with the other receivers using
home-made coils, otherwise resulis will be dis-
appointing. Be very careful to cnsurc that all
three windings are in the same direction, this is
very important.

The distance between each winding should be
§*. After the coil has been wound it is a good

plan to warm it before a fire and paint the wind-
ings with “Durafix.” Heating the coils makes
the “Durafix” run freely. This substance scts
quitz hard and thers will be no risk of the wind-
ings locsening. A small quantity of enamelied
wire will cover the requirements of this coil, a
2 oz. reel will provide more than sufficient.

Before wiring in the germanium crystals, ex-
amine them cai y, note that one end i8
coloured red or in some cases marked with a
positive sign thus +. You will notice, the sign
is the same as the addition symbol wsed in
arithmetic. :

It is essential that both the red or positive snds
are connected together, note that this is clearly
marked on Fig. 19b. The receiver cannot work if
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DETAILS OF COILs

ALL COILS WOUND M SAME DIRECTION,

FORMER CAN BE BAKELITE OR WAXED
CARDBOARD TUBE;

one of the crystals is connected the reverse way
round.

A bascboard and panel form of assembly is
used for this set which looks quite attractive if
housed in a small polished cabinet. Dimensions
are not at all critical but Fig. 19b gives a general
idea of the layout that should be used. To avoid
any unnecessary losses the coil should be mounted
on perspex.

Obtain two strips of perspex 53 long by 1”
wide, dril! fixing holes at both ends of each strip.
It is best to clamp the two together when drilling
these holes. Place one. strip on the board in posi-
tion, then put the coil and remaining strip over
the first one and screw down. The coil will be
clamped neatly and rigidly into position.

Twin socket bakelite strips are used to carry
the acrial/earth and ’phone connections, if de-

17

sited terminals mounted on pieces of bakelito
could be used. These socket strips can be pur-
chased from most shops selling components. I
feet are not provided, drill fwo holes and screw
into the edge of the base-board. Tag-strips are
used to anchor some of the wires from the coil,
and the germanium crystals. These also can be
purchased for a few pence. At least two tags are
necessary on one, and three on the other, though
if the strips have more tags than required it is of
no consequence. (C3-C4, the ganged tuning capa-
citors have trimmers fitted, this shouvld be stipu-
lated when purchasing, and when first operating
the set these small trimming capacitances are set
about half-way. The idea of these trimmers is,
that they compensate for any difference between
the self-capacity of the tunming coils. With the
switch S.1 open, that is in the OFF position, twwe
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in a station at the high-frequency end of the
band, that is with the vanes of C3-C4 towards
the disengaged position. Adjust C1 for maximum
volume, without interference from other stations.
Now adjust the trimmers for loudest headphone
strength. It may be necessary to run over the
adjustments several times for best results. Once
they are correctly set, the trimmers require 1o
further adjustment. The tuning coil covers the
M.W. band, 1500 kcfs. to 600 kcfs., as the capa-
citor C3-C4 is advanced and the vanes start to
mesh, the frequency to which the receiver tunes
decremses 0 that with the vanes disengaged the
sot is tuned to 1500 kc/s. approximately and at
full mesh, 600 kcfs. Switch S1 is used as follows,
for stations lower in frequency than 850 kc/s it
should be in the ON position with the contact
closed, but for stations higher in frequency, it is
in the OFF position. As an example both the
Londoz Home Service and London Light Pro-
gramme transmitters on the M.W. band operate
at a higher frequency than 850 ke/s. If any doubt
exists as to the operating frequency of a given

Whenever crystal sets are discussed, construc-
tors are apt to think in terms of medivm-wave
reception. When you consider that at least 98%
of published circuits are designed for this band
(sometimes with the long-wave band thrown in as
an afterthought) it is understandable. However,
if you can provide a good outdoor aerial (and
an equally good earth) there is a lot of fun to
be had listening to the short-wave bands. This
receiver is designed specially for short-wave re-
ception.

A metal chassis is used for construction, these
can be obtained ready made in aluminium from
most good supply houses. It can be quite small
and on the original model a 6" x 4” was used.
Low loss components are used so as to obtain
greatest efficiency on the short wave bands. The
coil is a commercial product which plugs into a
4-pin base., Best results were obtained on the
3mcfs to Tmc/s band though coils covering other
bands are available.

Note that the tuning capacitor Cl is smaller
than normally used and has a maximum capaci-
tance of 140pF.

Coil type 706{R covers the 3mc/s to 7mc/s
band, but the set iz equally satisfactory on the
M.W. band, and to cover this coil type TOGP
should be used. This coil hag an iron dustcore
which can be adjusted to make the coil cover
the required band. The effect of the core is as if
turns were being added or removed from an or-

station, reference should be made fo the Radio
Times which quotes both wave-lengths and fre-
quency. If you know the wave-length in metres,
it is simple to find the frequency. Divide 300,000
by the wave-length in metres, the dividend equals
the frequency in kilocycles, i.e., 300,000 + 300
metres=1,000 kcfs. In the same way, dividing
300,000 by the frequency in kilocycles will pro-
duce the wave-length in metres,

To use the receiver, tune in the signal by C3-
C4, adjust C1 for maximum volume without
allowing stations to overlap.

Components List, Fig. 19a

C1 300pF solid dielectric variable capacitor.

C2 1000pF mica capacitor.

C3-4  500pF twin gang variable capacitor.
L1-2-3 See text and Fig. 19a.

X1-2  Germanium Crystal

2 Tag-strips.

2 Twin socket strips.

S1 Single Pole toggle switch.

dinary coil. When dealing with the short waves
it is customary to refer to the frequencies in terms
of mega-cycles (mc/s) rather than kilo-cycles. One
mega-cycle is equivalent to 1000 kilo-cycles, that
is 1,000,000 cycles.

Layout and wiring can be clearly followed from
Fig. 20b and a theoretical diagram is shown in
Fig. 20a. Care should be taken when arranging
a mounting for the acrial terminal. The best plan
is to cut a 1” hole in the chassis, mount the aerial
terminal on & piece of perspex and screw into
the chassis. This avoids any unnecessary losses
between aerial and chassis. The earth terminal
is screwed directly into the chassis.

S

FIG. 20 a
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Wiring as shown in Fig. 20a is likely to give
the best results, but other arrangements are pos-
sible and to get the best out of the set they should
be tried.

Refer to Fig. 20a. The aerial is connected to
pin 3 on L1, Cl to pin 2 and X1 the crystal to
pin 4. If you have a long aerial try this com-
bination—Aerial to pin 4, Cl to pin 2, and the
crystal to pin 3. Connections to pin 1 are not
altered. In a few cases the following arrange-
ment may prove best. Crystal and Cl1 to pin 2,
acrial to pin 3, pin 4 left free and again pin 1
is unaitered.

Tuning on the short-wave bands is more
critical than on the medium waves so tune very

Fig. 21a-b is yet another design from America
and appeared in Radio Craft some years ago,
designed by Mr. W, J, Spain. The original used
a silicon crystal which preceded the development
of the germanium. Results are certainly very
good though of course on the model built here,

slowly over the band and remember signal
strength is likely to vary from day to day.

Components List, Fig. 20a
140pF variable capacitor Eddystone 586.

e
[y

C2 1000pF mica capacitor.

1 Coil holder Eddystone 707,

L1 3m/c—7m/c coil Eddystone 706/R.
1 Engraved tuning dial. _

1 6"x4”x2%" chassis.

2 Terminals (Aerial-Earth).

1 Twin socket strip Cphbones).

X1 Germanjum Crystal.

a germanium crystal was uvsed. Selectivity can
be adjusted to suit all conditions and even at short
distances from local stations. Good volume can
be obtained without the programmes overlapping.
Home made coils are used and for best results a
75’ outdoor aerial is desirabls,
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Baseboard and panel construction is used,
which can conveniently be housed in a small
wooden cabinet.

Operation is a little more complicated than
some of the other designs, but the results cer-
tainly merit the extra trouble taken. As with
the .other receivers much of the success obtain-
able is due to the coils and these must be care-
fully made otherwise resulis will be dis-
appointing.

Layout and wiring can be followed quite easily
from Fig. 21b and requires no special comment.

First make the coils. L1 is a tapped coil, the
taps should be made in the same way as shown
in Fig. 18by_It consists of 90 turns of 22 D.C.C.
(double cotton covered) copper wire tapped at the
following number of turns, 5, 10, 15, 25, 30.
40, 50, 60, 70 and 80. The former used has a
diameter of 2”. L2 is also wound on a 2” dia-
meter former, this coil however is not tapped.
it consists of 110 turns of 38 D.C.C. or enamelled
copper wire. Great care must be taken when
handling this wire, it is quite fine and in the

hands of the inexperienced will easily break.

After wiring has been carried out the set can
be put into operation.

Sclectivity is controfled by S2, in position B
tuning is broad but in position A it can be quite
sharp.

When searching for a station switch S2 to B.
Tune the station and switch 52 to A. The fre-
quency range is controlled by the position of the
tap on L1, a good plan is to start with the 5 turn
tap on L1.

Componenis List, Fig. 21a

Cl S500pF variable capacitor.
C2 500pF variable capacitor.
C3 1000pF Mica Capacitor.
X1 Germanium Crystal.
L1&L2 See text.
81 Single Pole toggle switch.
S$2 Single Pole 2-way toggle switch.
2  Twin socket strips
(Acrial/Earth and *Phones).
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Keep Sl open and Ci for tuning, adjusting the
tap on L1 for best results. Very powerful signals
are best brought in with S1 closed. When using
Cl and adjusting the taps on L1, switch 52 is
kept in the A position.

It will be found that C2 acts as a fine control
on Cl. Ome division of the tuning dial on Cl is

—

A very useful receiver for both medium and
long-wave reception is possible with the circuit of
Fig. 22a-b. A home-made coil is used. On the
original a 1}” diameter former was used but in
fact this is not very critical and a 13" former
could be used. An interesting point is the con-
struction of the long-wave coil section. Solenoid
coils as used for the medium wave-band are not
efficient if the length is too great relative to the
diameter. - Now as the long-wave section has 300
turns, if wound as a solenoid the winding length
would be very great and a lot of efficiency would
be lost. To overcome the difficulty the coil is

pile wound. If the whole coil were to be wound

gghlyeqmmamommdzodivisim-on

Note that the coils are mounted at right angles
to one another and that in this instance wood
has been used as far as possible, an aluminium
or other metal chassis is not suitable,

in one pile it would still be inefficient because of
the capacity formed in the winding, but by divi-
ding it into five sections a coil of reasonable effi-
ciency results. The same remarks concerning
winding apply to this coil as to all the others in

Components List, Fig. 22a
Cl1 300pF Mica Capacitor.
C2 S00pF Variable Capacitor.
C3 1000 Mica Capacitor.
X1 Gemanium Crystal.
L1-2 See Text.
S1 Single Pole Toggle Switch.
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this book, and readers should not, by this time,
encounter any difficulties.

The design provides good selectivity with good
sensitivity, and provided the set is not required
to operate within a few miles of a powerful trans-
mitter, no trouble will be encountered from inter-
ference between adjacent stations.

If you look at all the other circuits shown in
this book vou will find that in each case the
tuning capacitor and tuning coil are in parallel,
this is by no means essential and the circuit of
Fig. 23a shows a series arrangement that is the
tuning capacitor is between the coil and earth
instead of being wired up across it. This design

A wooden base-board and front panel is best
for this design, and the wiring and layout can be
clearly followed from Fig. 22b. Switch S1 is open
for long-wave reception and closed for the
medium-wave band.

Coil mounting can be on the same principle as
for the full-wave design Fig. 19a-b.

also appeared in Radio Craft a few years ago.
An interesting point is that the coil is a con-
version adapted from another type of component.
To make this coil you must obtain an old 1. F
transformer as used in superheterodyne receivers.
You will require one designed to work any-
where between 450 and 470 kcfs. Some of the
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very early ones worked at 110 kcs/ but these are
unsuitable.

The LF. transformer must also be of the type
tuned by an iron dust core at cach end.

Dismantle the transformer, remove the parallel
capacitors and mounting wires so that you are
left with two coil bobbins and their former. Be
very careful when un-soldering the wires from
the supports because the coils aré usually wound
in litzendraht and must remain intact. Remove
25%, (approximately) of the turns from one coil
which we will call the secondary, and completely
remove the iron dust slug from this coil, now
cut the former in half, and mount as in Fig. 23a.
Warm the coils with heat from your soldering
iron or from a fire and gently slide the coils into
position at the ends of the former as in Fig. 23a.
The wax will set again holding the coils in their
new position.

Note that the wires from the coils are con-
nected to tags on the mountings. These are pieces
of bakelite, and usmnally the original end pieces
used on the LF. transformer can be used.

A word about soldering litzendraht. Do not

attempt to use emery paper. Prepare the end of -

wire by removing the outer silk covering and dip
the end in methylated spirits. Ignite with a match

and after about five seconds wipe with a cloth
held between finger and thumb. This will quench
the fame and will remove all traces of enamel
from the wire. It is a good plan to experiment
with the odd length of wire removed from the
sccondary coil. If the coils prove to be con-
structed of ordinary copper wire, it can of course
be prepared with fine emery cloth in the normal

magner.

Components List, Fig. 23a
Cl 500pF variable capacitor,
X1 Germanium Crystal.
L1 Sec Text. .
4 Plugs and sockets or terminals.

Wiring is straight forward as can be seen from
Fig. 23b and requires no explanation.

Operation is as follows, selectivity is controlled
by varying the distance between coils with the
wing nut, and to an extent by the position of the
primary iron dust core. Remember that the aerial
and earth installations are as important with this
set as with any other crystal receiver. No parallel
capacitance appears necessary across the *phones,
the set works quite bappily relying on the self-

~ capacitance of the head-phones.
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So as to give a truly varied selection of circuits,
some of the sets have been designed around com-

mercial coils whilst others vse coils which must

be home-constructed.

RED

-l

Most enthusiasts like to build their own coils
but when it is a question of something really
small combined with efficiency a comme:rcnal coil
is the obvious choice.

Fig. 24a-b uses a tobacco tin or a similar
contziner just as the design shown in Fig. 16a.

This receiver however is a little more selective
and is more suitable than the earlier design, if
you are near a transmitter or have a very long
aerial, Take great care to connect the coil accord-
ing to the colours shown on the diagrams.
Sockets are used for wave-changing, this cheapens
the cost a little and they are just as efficient.

Components List, Fig. 24a

Cl 100pF Mica capacitor.

C2 S500pF variable capacitor solid dielectric.
C3 1000pF Mica capacitor.

X1 Germanium crystal.

L1-2 R.E.P. dual range coil. Bhie box.

6 Insulated wander-plug sockets.

5 Wander Pluogs.

20z. Tobacco tin or similar container.
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In certain cases, signals from the local trans-
mitter are too powerful to permit a crystal set
with a normal coil to be of much use. 1 myself
dve in Hertfordshire a few miles from the Lon-
don transmitters, and find a more elaborate cir-
“cuit is pecessary. Now in radio circles it is a
well-known fact that the greater the number of
tuned circuits, the greater the overall selectivity.
Look at Fig. 25a, you will see that the usual L
and C tuning arrangements have been duplicated.
This type of circuit is known as a Band-Pass
Filter. There are many kinds of such filters, this
particular type is an inductively-coupled filter,
vote that spergy from the first half (L2} is con-

veyed 10 L3 by way of two small inductors LI
and L4,

Tuning is quite sharp and the *feel” of the
set is quite different from that of single coil de-
signs. A small chassis is ideal for construction.

6”x4”x2}” was used on the original, though it
could have been smaller,

Fig. 25b gives the layout and wiring.

Take particular notice that L1.2-3 is mounted
horizontally and at right angles to L4-5-6, this
is to prevent the coupling from being too * tight ™
which would ruin the idea of the filter. A good
aerial and earth is of course necessary. It may
be found on test that the seclectivity is too gresk
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and that volume has suffered. This can be in-
geniously overcome by connecting a very small
capacitance between the two Green tags on the
coils, .The simplest way is to connect it across
the fixed vane connections on C2-C3. Valugs for
this extra capacitance are a matter for experiment
usually a value between 10pF and 47pF is suffi-
cient. A small S0pF trimmer could be used and
adjusted to suit. The ideal setting is to enable
powesful adjacent stations to be received just
short of overlap so that as much volume as pos-
sible is obtained.

There is one point to be observed with the
ganged capacitor. It should be of the type fitted
with trimmers though of course, there is no rea-
son why you should not fit them yourself. These

are to allow for differences between coils to be-

balanced out, and consist of a small variable
capacitance across each main section.

.

When setting up the receiver, first set cach
trimmer at half way and fune in a station near
the high-frequency end of the band {(vanes nearly
out} adjust the trimmers for maximum volume.
If extra coupling capacity is added as described,
try adjusting them further.

_ Once properly set up, no further adjustment
is necessary.

Componeats List, Fig. 25a
Cl 100pF Mica capacitor.
C2-3 2 x 500pF variable capacitor (see taxt).
C4 1000pF Mica capacitor.
1.1-2-3 Dual Range Coil R.E.P. (Blue Box).
L4-5:6 Dual Range Coil R.EP. (Blue Box).
X1 Germanium Crystal.
Sla-b 2 pole single throw toggle switch.
4  Terminals or plugs and sockets.

-



o=

THE BOY'S BOOK OF CRYSTAL SETS
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Another band-pass circuit is shown in Fig. 26a.
This time home-made coils are used. This filter
is not inductively coupled but entirely capacitive,
relying on C3. As in the previous circuit it must
be adjusted to give just sufficient “ broadness ” to
the tuning to provide adequate volume without
station overlap. To avoid unwanted coupling a
screen is mounted between the coils, this is neces-
sary because due to the size of the coils they
would be bound to couple quite tightly without
it. Such precautions were not necessary with the
circuit of Fig. 25a, as the commercial coils are
much smaller physically and the risk of un-
wanted coupling reduced,

The coils for this receiver are for medium wave
teception only, this keeps the size down. Coil
winding procedurs has already been fully ex-
plained, and covers all the requirements of these
coils. Base-board and panel construction is used,
and for more accurate tuning since the coils are
home-made, soparate tuping capacitors are re-

commended. Fig. 26b gives the layout and prac-
tical wiring.

Components List, Fig. 26a
Cl 100pF Mica capacitor.
C2 500pF variable capacitor.
C3 50pF Mica trimmer.
C4 500pF variable capacitor.
C5 1000pF mica capacitor.
1.1-2 See text.
X1 Germanium Crystal.
4 Terminals or plugs and sockets.

For those who do not wish to bother with these
a ganged capacitor can be used, but tuning may
not be as good as with separate ones. The screen
mounted between the coils is of aluminium or
copper and should be about 17 higher than the
coils and the same length as the baseboard depth.

>

Pt 0 e A ——— — T T | S ——

h Dlnao

L2

FIG. 26a
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50 TURNS OF 2@

SWG. ENAMELLED

KEEP LEADS

COPPER WIRE.

5* LONG. CUT

~,

TO LENGTH ON

CONSTRUETICN

/

R

CENTRE TAP

COIL__ DETAILS.

C
Cc4 c2
(- A - u
Toe oF CD"--‘; 3 L.TOP OF COIL
i
I 1 SCREEN MADE
L2 SCREEN Lt OF ALUMINIUM
‘ 2 OR COPPER &
i 2 TO BE 3" HIGH
__?_* ?. &._.___._.
c5 Xi
o 19
|
'PHONES E A
FIG.26 b
Fig. 27a-b wuses a band-pass filter for Receivers using this type of filter are used to

tuning, and the coils are home-constructed.

With this design a ganged capacitor is quite
suitabie as the coils tune quite accurately. It is
essential that the coupling condenser C3 is non-
inductive, there will be no difficulty in obtaining
a now component of this pattern but it is as well
to avoid old components which may not employ
this fi of coenstruction.

]

the best advantage when situated a short distance
from a powerful transmitter and if selectivity i
not important this particnlar design is not the
most suitable.

Both medium-waves and long-waves are catered
for: consider 1L.1-2-3, this is the first half of the
filter,

L1 is the acrial coupling coil, with S1 closed,
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e medium-waves are received. This coil is
inductively coupled to L2 and L3. Again with 52
open L2 and L3 combined cover the long-waves
and when S2 is closed the medium waves are
covered.

Tuning for this half of the filter is by means
of the capacitor C}, which is one half of the
ganged capacitor. A screen is erected between
the two sets of coils comprising the filter, and
coupling is cffected by C3, an earth return for
the coils is provided by R1.

L4 and L5 operated in a similar manner 10
L2 and L3, tuning is by means of C2, the re-
maining section ¢f the ganged capacitor. You
will realise that the coils must be accurately
wound otherwise tuning will not remain constant
between the two sections over the band.

The ganged capacitor should be fitted with
trimmer capacitors when purchased so that the
two circuits can be balanced.

You will have noticed that this circuit uses
three sets of switch contacts. A three-pole two-
way wafer switch is the best choice otherwise
cither two or even three scparate switches are

necessary. All the necessary coil details are givew
in the diagrams, the tap on L4 is made in the
same way as shown for other coils in the manual,
One other component used only on this design,
is the resistor RI, its size is not important be-
pausethocurmntﬂowingissomallitcnube
ignored. :

A } watt ratinﬂgmis adequate, its precise value
is not critical so that a 20% tolerance component
is quite suitable.

Resistors are coded by colours and the 10009
type you require will bear the following sequence.
At one end will be painted three coloured rings.

Components List, Fig. 27a
C1-2 500pF 2 gang, variable capacitor,
C3 0.05mfd. non-inductive paper capacitor.
C4 1000pF mica capacitor.
R1 1000 ohm resistor.
X1 Germanium Crystal.
S1-2-3 3.pole 2-way wafer switch.
L1-2-3 & LA-5 See text.
4 Terminals (Aerial, Earth and "Phones).
~ Sheet copper or aluminium for screen.
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L2-L4
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VARIABLE CAPACITOR “——=—" TUNING COIL
WITH TAPPINGS

=ik

CRYSTAL CETECTOR

- SINGLE POLE
DOUBLE THROW

-0 SWITCH
FIXED CAPACITOR —o™C ST:INGGLIEE Ts:;i
SWITCH

—_0 O DOUBLE POLE
SINGLE THROW

< - ¥
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"TWO GANG’
EARTH VARIABLE
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- I R
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j} 'PHONES WIRES NOT CONNECTED
RESISTOR
TUNING COIL. -

SYMBOLS USED IN THE CIRCUITS ODESCRIBED.
FIG. 28
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The first one is BROWN which represents 1, the
first figure of the value, the second BLACK, this
indicates the second numeral is nought, and the
third colour is RED which tells us that two fur-
ther ciphers or noughts are added w0 give the
total value, From this you can see, we have 1
plus a nought equalling 10, plus two further
noughts which total 1000. Some earlier types of
resistor were painted differently, the whole body
colour represented the first figure, one tip was
coloured to represent the second figure, and a
painted dot in the centre gave the number of
ciphers to be added.

There are no other special points regarding
sonstruction except perhaps that if a long acrial
s used, a small 100pF capacitor might be tried
n the aerial lead to prevent damping the first
uned circuit.

When setting up the receiver, tune to a station
the high-frequency end of the M. W. band and
the - trimmers for loudest volume, no other
stments are necessary.

¥

CONCLUSION

. The twelve receivers described are representa
tive of the best crystal set designs available to-day.
Their construction will provide many hours of
useful enjoyment, and the results will give lasting
pleasure.

A final word about components, if no actual
maker is specified, any good class component can
be used. Switches, fixed and variable capacitors
and crystals, are available from numerous manu-
facturers all of which are invariably of excellent
quality. Where a particular manufacturer’s pro-
duct is called for, the specification should be
adhered to. The commercial coils specified are
freely available from most supply houses spouiai-
ising in components for constructors, but in case
of difficulty write to Bernards (Publishers) Ltd.,
The Grampians, Western Gate, London, W.6, who
will, on receipt of a S.AE. be pleased to supply
the address of your nearest stockist. Coil formers
are not always easy to obtain and in this case
advice should be sought from Post Radio
Supplies, 395, Queensbridge Road, London, ER,
who will be pleased to help in agy way possibte.

¥
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A Crystal Set for the Boy Builder

By WILL H.

HIS little set‘is recommended for the

boy builder, although the grown-ups
also. will enjoy it. Exclusive of the
phones, the cost should not exceed §1.
Surprising volume is obtained on the local
stations, and the set 13 more selective than
the average receiver of this type.

Very few parts are required. The wood
base may be made of scrap material found
around the home. The other items can
be bought at the 10-cent store, with the
exception of the crystal holder. For this,
an upright type, as illustrated, should be

BATES

coat of mahogany or walnut stain.  Drill
it for the four binding posts, which are
located as shown in the illustration oi the
under side of the base. A V5-in. bit is used
to countersink these holes halfn ay through
the board from below.

The spiderweb coil is wound on the
form shown i the diagram; this form
may be cut from fiber or cardboard, and

the dimensions should bhe followed. The
thirteen spokes are 14 long, leaving
an uncut center 2% in. in diameter. Wind

the turns of No. 24 d.c.c. magnet wire alter-

| .

5 }

Black Line

Left, Construction Details of Coll Form; 1
Schematic

Shows Method of Winding; Ingert at Right,
Circuit Diagram

selected, and mayv be obtained for about
25 cents. A good pair of 2.000-ohm phones
should be used and these are available for
about $2.50.

The base may be beveled on the top
edges, sanded down, and then given a

B
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nately over and under the spokes, as indi-
cated by the heayy line. When doing this
keep count of the turns by marking one
spoke and counting one each time this is
passed. Fifty turns are required. Leave

7]

ek T
B, o, TE
o

TO INNER END OF GOIL ——
The Completed Set: Dotted Lines

about 6 in. of wire at the start and finish
of the coil, to make the necessary connec-
tions to the binding posts. When the coil
is completed, scrape off the insulation
from the wires on one of the spokes for a
space about 4 in, wide, running straight
down the spoke toward the center. Put
the spiderweb form on the center of the
baseboard with the scraped section of the
wire pointing to the aerial post. Then
place the crystal holder in the exact cen-
ter of the spiderweb coil, with one of the
screw lioles for mounting the eryvstal hold-
er in direct line with the scraped wire and
the aerial post. Fasten down the holder
to the base with a wood screw through
the mounting hole on the opposite side
of the crystal holder.

At the starting, or inside, end of the coil,
drill a small hole straight down through

MATERIAL LIST

woold base, 3 by 6 by 6 in.

Binding posts.

spiderweb form,

small spool Ne, 24 d.c.c. magnet wire,
shder bar, 3 in. long, with slider

6-32 brass machine screws, 114 in. long.
woad sorew; 1 in. long,

crystal and holdes, wpright tvpe,

"azhers and extra nuts.

ﬁl-'l—fhl-lﬁ-l-—l-‘-nb-l

POPULAR MECHANICS

the base. and on the under side, cut a
groove in a straight line from this hale
to the ground binding post. Run the in-
side end of the wire down through this
hole and along the groove to the ground

—— GROUND
Indicate Leads under Baseboard

post. Also drill a small hole at the out-
side end of the coil, and another just in
front of one of the binding posts on the
¢rvatal holder, Join these two holes with
a4 groove, and bring the outer end of the
coil down through the base, along the
groove and up to the post on the crystal
holder. Drill another small hole just in
front of the other binding post on the
crystal holder, and run a wire down from
this side of the crystal, through a groove
alo 7 the bottom to one of the phone
posts. The other phone post is then con-
nected with the bottom of the aerial bind-
ing post in the zame manner.

With a hacksaw, cut off a section of the
square shider bar, Tong enough to bridge
the space between the base of the crystal
holder and the aerial post. Measure the
distance from the screw hole in the flange
of the crvstal-holder base to the aerial
post, and drill holes in the slider bar ac-
cordingly. A 6-32 brass machine screw,
174 in. long, is brought up through the
baseboard, and through the opening in
the flange. This hole is drilled down
through the flange, using the hole in the
crystal holder as a template. The hole
on the under side of the base is eounter-
sunk for the head of this screw, which is



not shown in the illustration as no circuit
wires go to it. A nut is Gtted on the end
of the screw protruding through the hold-
er flange above, and the slider bar slipped
down on the nut, where it is held by an-
other nut. At the aerial post, a brass ma-
chine screw of the same size is passed up
through the baseboard, the lead from the
phone post first being securely fastened
to the head of the secrew ou the under side.
Washers or a bushing should be used to
level the bar. Put the slider on the bar
~ and mount on the screw. The aerial bind-
ing post is then screwed dawn, and the
set is ready for use.

To operate the receiver, use a one-wire
aerial, about 75 or 80 it long, and con-
nect a lead from the ground post to a
clamp attached to a cold-water p1p& Then
insert the phone-cord ternunals in their
posts. Tune by moving the slider along
the bar until a station is heard ‘at maxi-
mum volume and adjust the crystal t6 the
spot where best results are obtained.
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CONSTRUCTION OF RADIO RECEIVING APPARATUS

By Tuw Lanomatony STAry

hn:m'l MOTE:

i e il :Im:':\l:.:r Erperimmst Mhrioa,
; e 2 i
e e e o o i

o thin arikle lins besm eopstrscied
The Saintici may ba

Ih? presenting  the two designs
cmbodied [n thls arihde, we
do not wigh to pose as originators
of mew trpes of eppacutoe, and
nelther do we wish to mive thoe
impregsion that the apparatus we
bnve eanstrocted (& esperler o
noything on the market. Tho
londivg leducance presenis o
strtling fmprovetwnts in deslen
OF MUNETrUCTon and the receiving
trunsformer s just a good, sul-
stantial piece of apparatus that
an afdvanced amateor need not ba
ashrmed to comstroct and operate
What we hive sndeavors] ta
do, however, g thiz: Wo have
frleal (o ellminpte the Jdelects
principally mechinizal, that seem
Inherént In nmaterr apparitns;
we have attempled to prodocs 4
design plessing to the oyo, con-
venlen: and smosth in cpesation,
glmple and Inexpensive in con-
otroction, And of correct renpr-
tlong snd speciieations from the
radlo anapalnt
The slid “loose coupler” type of
reseiving transformer has long
been o favarttes for the very sim-
ple resson that it gives such unl-
voreal antisfaction. The wrlter
well remembers the sxperlence of
one af the best Enown manulic-

turesa of amatesr apparatus of
the better grade, For yeurs this
foncarn hod manofastored and
solidl great gnantitles of & certain
mmmipr—a cfanparatively stmple
receiving transformer with stiding
sontacts aud telescoplag prlmary
and gecomdnry, Troe, the work-
mansilp wad pxee lent—as it wis
on every number torned eut by
the evmpany—Dbat thers was noth-
Ing starting aboot that “loose
coupler™ to give It such n relgn
of papnlarite.  Towover, when
the mannfacturer tried to suhsti-
tute a petrfect wonler of g tuner,
with varlometér conpling and a
myrird of Instrument-switey eon-
ticts, olfering the new and (m-
oved device at the same fligure
8 that selees! far the plebalan
conpler, the trode appeared to re
echve the newoomer with indiffor-
ence and dombt.  After several
years of poshing wnd advertising,
the lrile funer had to be dscon-
tinned, relfnquishing the fAad to
& revival of the old-fashionad
conpler. It fg an actonl facl thet
the demnwd for the old favorite
was grenter, probably ot bosanss
ol Hs shople gopdness, than that
for the improved Instrumen:
which was really 1 much hetter

BEVERYDAY
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Fig. 1. Haswiving tronslicmer w0 pleted

by, wvaloe eonsidered, than fts
encregsfal prodecessor,

Perhaps 1he resder will wonder
al Wils digresslon, IT & given
merely o justify the publication
ol the deslgn of o type (ot has
been deseribed muny, many times
n contemporary magizines. If
aur readerg conld bot ses  oor
nelels, torn thelr cantaet knools,
and Haten in to the gralfylog
resmlts obtained, this Justifcation
wonlil be unnecessary. Whatlever
adverse criticlam this article may
bring forth, the faet remnlng thet
thera are probably morc of these
simple rerelving transformers In
use, and In siccessful use, too,
than there are of aoy or all othee
types,

Tre ReceviNg Trimsgam

This transformer Las Instro-
ment gwiteh adinetment for soe
andary- Indactance and =Mding
contnct adfustment for (he el
maty. The constraction s such
thut no metal (sopperting rods)
5 used inslde either primary or
socandary windings, While the
deleterions  offect of metal o
secl cuses & perhaps open to
nneslian, we have avolded fis vse
A8 anpecessnry In our design.

The transforwer responds o
wavelengthe ns high as 280
meters without the Insding [ndwet-
anee. ‘This {8 believed to be the
“happy mediom' which feducss
obdectionable “Arsd mde™ to a
minimum and still affords g wave-
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lesgil of great uthity. The figare
guoted fs based upon the mse of
the lunstrument with the arerage
antenna of the ndvanced amatear,

The conatructior lnwvalves morme
sareful but mot necessarily diffi-
eult wood-working, A lathe s not
it ull necessary, althoogh it Is, &s
abwinys, desirable, If o jig saw is
svailnble, most of the terning
ein be avolded, The only real,
poodd exoias for o lethe in in
rarning the wioden heeds that ft
into the cirdbeard cylinders, aml
algo In winding the coylindera.

substitute for the lathe in bolh
turning anid winding operations is
an-ardinary polishing head that
e e parchised for o couple of
dallars. The dises bt b mamt-
ed on the taper thread aod n very
presentable Job of burnlig dowe
with the broken end of a flat file
helid om p- simgbe rest.

The jig saw, howeves, |8 on e
semtial, If ove of the foot-power
rarlety 18 not available, the hiind
fret saw frame will aoswer, al-
(hough lu vur experience there (s
omo camparizon between the two.

Figs 3. Deciving trossformer siowing dows! srrsngemeni for sthllag

‘fhie latter operation may cendlly
be. done, however, by momnting
the cylinders between cenlers on
f base board. Another effective

The wimdlwork had best be done
first of nll. Figs. 1, 2 end 3 will
glve & good fden of the appear-
ance and construction of the in
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Fig. 4. Loddiag ool completsd

cates, the secondary sopport 1a
gripped betweer nits and wash-
era on fhe thresded emds of tho
rods.

We are now ready [or the wind-
ing. The primory 5 wound di-
rectly npon a ecvdboard cylinder
Bl o, dinmweter and 74 o Jong
The winding iz No, 24 bars copper
wirg, The winding ia dona with
two wires wound in parailel and
then, after (e emis are eelolly
sooured by pusling through heles
In the cylinde:, and plogging
with wooden pegs, one wire mny
be nnwonnd, This will leave a
firm, nmt winding of hare copper
wire with each turn separated
from Its mefghber br the thick-
nesa of the wire. The winding
shonld be made about 5.4 in,
long, leaving 1% In. of space at

eifher el of the eylindsr when
the latter Is mounted in the waod-
en supports. Afice the windlog
iz finlshed, it should be given two
gEneraus conts of abellac, taking
care to se¢ thot the Aoid rons
down betwesn turns in onder that
they may be sealsd to the sor-
face of the cyilmder. The con-
tact pazh for each slider 1a to bo
grraped In the winding after the
shellne s guile Liasd md dry.
This operation, Loweder, poed Dot
be attempted untll the eylinder i3
monnted and the sliders are In
place on their rods.

The seeandary winding conslsts
of i single lhver of No. 258 8. 8 C.
mijgznet wire wound fo 18 sections
upen A cardbosrd oylinder 5 o
digmeter and 745 in long  The
winding amcunta 1o nsingle layer
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which Is wound In the falewing
manner; The wiading ia started
from ome end and contineed for
YW o, sl which polol tha hapd
£ulding the wira ls Jumped to n
distance which Ieaves & space of
nbout 1-16 In. between the finished
tiurn of the séction Just wound
sndd the heglnning of the next gee-
tion, Ar the psint where tha
“jump" i made a pin-lole s
punched [nto the ardborrd cylin-
der. Thoough this bole the tap
which lewds ‘o the contnel point
wil be made. This process is to
e contimmsd nntll 18 ssetions
have been wound, at which poiot
about Bl In of thé surface of
the cylinder will have been cor-
gred with the wire OCare muost
leée tuken to soe that the bholes
throngh which the tape are tdkm
are lu & Ting, which will, of courss,
be at the bottom of the eylinder
whes It ls mountsd on the eoo

ondary suppart.

There are o nuwber of wiys uf
securing the slik-coversd wire to
the cardtoard oyloder, bot the
bost method In our experience I8
first 1o cont the oylinder with twa
or threée spplications of ehellar
ellowing the varolsh 1o hecoms
“tacky” bofore placlng the wind
Ing. This msthod will firmy se
care ench urn to the cylinder,
and st the same time will ob.
vigte the necessity for shallacing
the sk after the winding s com-
plete.

Tha taps are mads with lengths
of slightly heavier bare copper

wirs pushid through the boles in
tho eylinder and soldered with a
very flop ¢apper, one to each
Of the “eross over” wires [Ciween
sections, These taps shoald be
long envogh to oxtond through
the % in, head to make contact
with the polnts opon which the
Inetrument ewltch boars. Each
tap I8 to bo coversd with & sleeve
of fue rubler tublDg 0 prevent
posslble short clronlts Inside the
cylinder.

Theé next cperation, befors go-
Ing farther with the taps, 15 to In-
sert the sscondary insido the pri-
mery after having wound heary
wiapplug poper around e pri-
mary untll it fits closdy into the
larger lobing. The secondary
support with s brass rods firmiy
secred to 1t §s then to be bronsht
np -t the woisden hesd of the
secordary and holes drilled for
the wood screws that secure Uie
secondary to the support. The
shrewd reader wil gl onee see
that this Insures securscy In g
sembling the component parts of
ihe transformer and preciodess the
possibdiity of uneven space e
tweesn primary aod secondary oyl
inders. When the screws have
been driven boows (e svcondary
miy be withdrawn and from this
point on the gecondary and s
supporting piece shoukl npet be
separabed.

The next aperation will be to
lay out the are of the clrele for
the contact points, of which there
are 13 The roding of the are on

B
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struipenl ‘The details and dimen

stons are given In Fig. 5. The
cholee of wood reats with the
individual, but we favor white
wood. The bhase, T4 in. wide and
18 In. Jomg, Is of T In. stock
and quite simple, The upright
pleces that snppost tha primary
are ench €14 in wide and T In
filgh, white the (hiclowess may be
% In, The plece to the right In
Fig. 8 iz cut out to recelve the
cnrdboanl eviiuder which |s 534
n. ouislie dameler. The lef-
hand ploce Is laft solld ond it
has meunted opon it & disc of
3% I, whitewoml tuvned to fit
the Insids of the cylinder. Tha
jntier should not bo [ermabnently
secoped In (s supperts antil after
the holes for the brass tubes in-
dleated v the drawing have been
drillel. This operation will be
deralled iater.

Tha next step will be to get out
ihe two dlscs for the secondary
e¥linder. COne of these 18 of %%
in. stock, while the other 1s of T4
b wienl.  They are, of course, 1o
it the Inside of the eylinder tight-
Iy. The Istter, as the drawiig lo-

* dlcates, 13 5 1o In oulside Jinm-

¢ter,  The internal dismetirs of
toth eyllnders wlll voary n trifle
with differont makes of card-
bonrd tubing, but It 15 of ltte
eongequence. ‘The thicker dise
may be permanently alfixed by
meane of glne and woadlsn pes,
tut the thinner dise must be Teft
removabie until alfler the windiog

is Anlshel and connsctons to the
contact points are nude.

Tle Croul sepport that holds
the sscondary tiay now be worked
out with the jig saw, and with
this the wosdwork preper k8 fo-
[shied. This ia the thne to do the
ginining snid rarnkhing. H these
fecorative operations are left un-
il later, the resulis will be rathér
unzatiafactory and the taskt di-
cult to perform. After the varnish
Is good and hard, 8o thet handling
will not Injure fhe finizh, the
worker may Iny out fhi centers
for drilling the two holes through
whiloh pris Lhe soppoerting beas
rods. These Loles are 4% In
pparl on centers and 1% o, up
frivm the bese. When the centers
have Boen marked and  pricked,
the front support may be placed
on two pleces which held the pri-
mury, anfd holes drilled theongh
all three whils they ame clampesl
together. This will insure align
ment of the holes, which is quite
essentinl 1o prevent Dinding when
the roda are telescoped inio the
tubes.  The holes In the second-
ary suppert may be % in, the
same s those in the ofher pleces,
for o trifte of logway Iz not ob-
jecticnable to permit of ensing up
on any Ml Ul may develop
when the apparatus 1s asssmbled.

Tha brazs tablng and the rods
fhat anter It may then be plrced.
and the whole arrangement ae
somhbled tempornrily o detormine
whether the work has been suc-
vessful. As the drowing lad!
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shape, and soldered Lo the bottow
of the slider.

Binding posts are not specilied,
Tor connectlon may be made di-
rectly to machine serowa In tha
emds of the slider rods i the case
of the primary, amd to small con-
pectlon blocks electrienlly cod-
nected with the brass jubes that
pags throagh the prinary sup-
porta, for the secordary.

Loaniso INDUCTANCE

The loading Indactance conslsts
of & cardboard eylider wound in
a single layer with Noo &4 8. B G
copper maguet wirein 11 sectiond
Each sectlon 18 tapped to a com-
toct pot in ope of the heads as
shown in the llosteatlon. Az ihe
cansEtenerion ie ldentieal with tha
of the recelving traneformer just
desoribed, In 0 far s mounting
the  cordbonrd cyvlinder, ete, =
eoucerned, we will not go lito o
lengthy explanstion of the con-
struction. All detalls sre given
very clearly in Fig, 5, and Fig. 4
shows well the appearance of the
finishad nstromment.

A few hints relative to the
sltamdand  prodocts used o (e
copstroction of both of these cobly
moy pot be pmiss, The Eiro-
ment switch vsed on each coil ias
& standoard product that may be
bonght in mlmast any large supply
hosse. The bulder is, however,
ndvised to discard the usaal braza
contact plece and substitote for IC
& plece of phosphor bronze sheet-
fog cut to the dimenslons shown

nt £ Filg b, aud Lent over at e
I 8o that the contact iz made
on the edge -ather than om the
Nat surfuce,

I'he vontact polois may bé o
dinnry  brasseapped uphelstery
tacks of ey woy b oval-legd
copper pivets.  The Ilniter nme
much to be prefereed, bt iloy are
more expeosive pod wore JUealt
fo dnatall.  If the rivels areé nsed,
Tewewrer, the hole theough which
the tap wire posses may be mode
epproximately tho same alee na
the shauk of the rivel In order
mat e Jatter may mike contaet
ge thi stud 18 dreiven bome,

If the upholstéry tacks are
nsed, the method of connacting
shown at 4 should be employed.
Thls ineores contact batwean the
wire and the brass hoad mthee
than with the steel shank of Lhe
tack.

The slmple form of conpection
bloek that we favor is shown ot B,
This s merely & short length of
L iIn. mpnare hrase rod asconred o
the instrument af the desined
paeint. Connection i made under
the heads of bress mochilne serews
1o nn obvious manmes,

The esrdboard eylivders for
bath recelving transformer aod
londing eoll mey be obtalned from
pivertisers in this magaeine, aod
the woodwork s best obtalmed
from & local mill which will cut
out the pleces (o size ol o very
rensonible feare,

At I 18 shown the msthod we
employ to secure the adjosting
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knob whlelh eardes the swiwh
making contect with the stods.
In the standand prodoct & thread-
ed shank {s permanent!y fastens]
to the oompositien knoob, The
obvions way of securing thiz
switch to the instruoment woph]
he maraly to place u lack-nut over
the Arst muot that goss on the
shank., This wethod, boweier, =
anrellable and unsatisfoctory.
Uonstant ose will frequently loos-
0 the nots after the instrument 8
entively gssenibled, and necdless
ghnoyants resalts theorelfrom. Wa
weed the slmple expedient of Jock-
Ing the fret oot with a drop of
solder after we hoad secored Jost
the tenslon wo desired Te make the
Enob turn with fresdom but with-
out unplessant loodeness.

The Technical Adeiser 18 at the
digposal of readers who regulre
pdditionel sdvies or Instructlons,
and the Sareice Department will
mll thuse wlho hove dificully o
obtalning needed mnotorials.

Parxy For One Cest Pen Poun

To one gallon of bot, soft water
ald fouy pourds of crude eual-
phate of gine. Let it stand ontll
It dimsolves perfecily, nod o sedl-
ment will sette at the bottom.
Turp the elear solution Into an-
other vessel. To one gallon of
pelut {lead and ofl) miz one gal-
len of the eompound. Btir into
the palut slowly for 10 or 10
minuies AnDd the palot and ~om-

pottid willl comblne perfectly.
If too thick thin the mixturs
with tuorpentine.

Contributed by J. C. GILLILAND.

Boriro & Hote 15 Bricx

Any man who wishes to bore
a hele la brck and has not a
enld chisal on hand will find thia
home-made chise  very haody.
All that 1t conslsis of 18 a plecs
of galvanlzed fron plpe abont
7 In. long and the dismetsr e

Nece o™ Hi'ﬂl

File teeth in cue ezd el the I-"I'P'

rends apon the hole you want to
bore.  In one end of this plpe
taeth mner be filed aboot 1-10 in
apart, Yoo will Snd that this
vill bore & clean-eut hole,

Contributed by Foen W, Aunen,

If the fowmily is lurge and the
kitchen sink small, try oslog an
amal tin foot tub instead of the
roand dish pan—>»MArY F. BooTT.




second inductance or loading coil i connected in

taries with the primary of the recciving transformer
10 intrease the ‘nductince and ¢ the waves
bngrh of the antesna crewin. W n tined

ary is desired

it is essential that a2 second

loading mducuﬂu’hb;uﬂ:e: :mtx cloasd pasillz-

10ry Sretie. chat it & 50

20, The awcuic bere shuwn is thar of an ex-
wemely selective loosely cougled receiving muner
having three arcuits. & matenna circuli joe
tludes a variable condenser and an iductance
which in industively coupled 0 3 coil of an inter-
mediate cireuit, The intermediate circuir is taned
1o resonance with the antenna circuit by means of
a vanahle capacity, and has 3 second induceance
which is vanably couplad 1o the detector circuir,
In this case the derector circuie is apeniodic

Altho sddom used by expenimenrers, this three
circuit tuner has found considerably favor in com-
mercial radio service.  For about ten years some
of the largest steamships affaar bave employed
this dreuit in the form of the well knows Mareoni

22, Thir  efreuir H'!'I‘Pl?i a ampls  loosaly
coupled cuner but vames from the AITANEEMENtS
orevisusly eontidered in that = lseal batrery is
?ﬂ' \ ir.II some detectors, such as nrbq;u.rh;
urn, sigral strength it great
tmfgying: direct current pwﬂblﬂrll of the carrect

Tty i seres with the crystal and the rele-
phones.  Thes is due o the Bee that the cryseal
o twlﬁqthhx virtee of its unilareral con-

uctivity W is more pronounced ar cer-
tain Nﬁ:q:‘ than at others. ;I‘o ubml rﬂu “4:;-
Fagt Ential LEiTTT 11 T lcasT

is ﬂmxudm . m:l'l:}:l-rI w_ th:ui:tl;:lll‘r; in the manner

thewen and o s of the volts
ek debdctor: a0 elsphonss e petpial s

placed thae the secondary condenser s wiied
across the n;mndu: induciance and loading coil
rather than seross the cecondary alone, Aiin the
u;uulﬂf cireuit 11 e Toading coils shotld be placed
at right angles to the Joow coupler windings ro
that they will lesst affece the runing when chey
dfe notin use,

e

B R
@

Multiple rurer and some operators favor it .
21. Here we have a two creuit tuner employing
electroeitaric coupling berween the tuned ercuits,
The open circuir ig tuned by means of a variable
inductance while variations in the wiveleageh ol
the clossd cireuit are sccomphished by the variable
seeondary inductance wnd the variable condenser,
Coupling berween the drcuits is varied by changing
the capicitien of the two veriable condensers con-
nected betwren the ends of the two inducranees,
In & commercial form the shalts of the two are
mechanically coupled s that boch may be varied
I:gv a Ii?h knob. Ths circuie is used in some af
the U, 5. Navy outhts, both in this wiy ard com-

bined with elecere-magnetic coupling,

o

23, Anorher porentdomeer diagram is here
shown, The 'pl-'l'll'l.'}rh upan which this elrcuic
funetions is pracucally idenical (o thas cmployed
mnarcuie 22 It differs in that the stoppiag eon-
denzer i thunted acrose the ve mes and
tentiometer, and the recondary induetanes s in-
cluded m _.I:]'I.L loscal harrery eieeuie.  While fousd
insome high elass commerdal equipment this cir-
CUIE 1N MoSE cases is less desirable an sresune of
the click caused in the telephones by making and
breaking the battery circuit when the indectance
ig varied. E )

A porentiometer drcuit of the kind shawn |
dlugram 22 or 23 iy essential where electrolytc
detectors are used

13



. A type of antenna nor previcusly referred
to iz fllustraced §a chis ciremir. Tt s termed 3 loo
antenna bt must net be confised wich the col
type or diectiunal loops, for itis as eMelent as the
ordinary aerial and i no more direetional. Such

an antsnna with its attendint cuning aragement
was championed by De Forest inthe early days of
wireless develnpment npd baund considerablo
amang expirimenters at that time.

25: Tht' Dril!tiﬂ]ﬁl of the desdsend indieraren
switchis fllustrared in thisfgire,  Asingle eireuit
reeesver 15 showa anly for the sake of simplicity,
e dead-end system being apphicable to induet=

ances of any eireuit, regardless of its complexiry

aior

@

2. Here the end of the I:H.l!llﬂ'l:.h‘l_‘ﬂl which s
ugually free, is connected to the vanable conmet
#3 thac the unused portion of the eoil is always
shorted, Torthemamwho his groen lictle 2etention
1 radio frequency drcults
vith decrmting current theory, it would appear
thar rhis mer would “senioisly impair the
elficiency of the outlic, but as & marcer of fanr ir
is used 10 some of the moge popular regeneraive
tuners.  Howewver, there inno doubr bue thar there
are losses cue to an serangement of this kind for
the inductance <f the coil is reduced while the re
sistance per turn remuing the pame, o ohiect
of shorting is co prevent the unused inducrance
from forming ae escillatory circuir whose nacural
reriod might be nedr the wavelength of & desired
siginal and chercby absorb a considerable amoune
of enecgy,

ot who is familiar

Thedea of the device is 1o remove the mmused pae
tions of the inductance fram the active sart of the
cirelit 50 a8 to minimize abscrption and resulcan:
losses. © Lhis is qure imporrant where tuners of
long wavelength ranges:are vsed, for in thee in-
srruments the natural period of che whale wandin

is very o'ten equal to the wivelergeh of asigna

tuned in on 8 fractional pae of (he indocance,
Sueh a eondition incresses the resistanes of the
“'-'i.\‘i\'-';nﬂ tI'I!_'-l'I'Ml.ril'r'.‘ and if =Botens rEEtpE:ﬂﬂ 1=
ta be conduteed 1e 5 imperarive to use 1 dead-end
devize for breaking up the induetanee int sserinne
to keep the mitural period away from' the useful
wavelengths,

n 27, Thit -cirewn grven 2 meched of peducing
incerference from sighals on a wave differing ir
length from that .}F‘; desiend grataan,  Thee
accemplished by placing an inductance shunted
by a condenser in the ajeenna eiruic and tuning
them to the frequency of the imerfenng signal.
This simple tuned impedence or radio frequency
trap oscillates at the period of the tindesired trang-
mitter 5o that the current fewing in each half i
E’?m'“r equal amd epposite in lincar direerion,

exerically this neutralizes the current as chis
wavelenprh arehe poine whetw the recriving tunesr
is connected, thereshby preventing these impulses
from vravelling thru the prmary # frans.

rmer o ¥ nl, & Eystem B quite
effecrive where the interference i3 caused by an

undimped wave transmitter; bur doet not elime
inate as grear x portion of damped wave signals,

H
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I8, In thic dE:E!qm we have the connection of a
receiving ourfi ped for the reception of sus-
tained or undamped waves such as are emitted
from are transmiteers, kigh frequency alternators
and vaillating vicuum tubes. Since undamped
waves have no penod of oscillation within the
raage of the human car, it s neressary to emply
in I'I:t receiver & device for breaking them up
inte sbdible groups. In this o
simple, and reliable methad
does not difer from those previnushy deseribed,
but in place of the usual derector an instrument
known as the Poulsen rikker is connected. This is

l:hli CIccuit  am u||,!II
15 given, The tuner

9 Anuther system for the receprian of une
damped waves u illustrased bere. A loosely
coupled receiving tuner with a crvstal decector
and telephones comprise the reesver prager, but
i serien with the ground lead 15 ¢ make and break
device  Thw serves o interrupe the meoming
enirgy 4L an audible rite se that groups of osalk
lations rather thin eonnnuous seeillations take
Place mthe arcwes  1v1s these groups which are

15
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mesely a revolving dise upon whish a ring wi

or hruvh e hmllggt to bear, As ihe iﬂ: rgr:tig
the light contact interrupts the creuit oWinE o
the irregilaf urfaes over which e travels, ﬁ"l‘r_-
make and break dues noe peour regulatly so the
note produced in the teltphones ie noe ¢f o muuiel
character, The received energy is accumulared in
the iecondary or closed circuit of the runer while
the tikker coatact is open, and discharged thry
the zelephones when the circuir is closed, In-chis
way the contintvus wave is broken up at 3 raes
which is within the limes of the gar ind the re

ceived signal i thue made oudiblc,

actually teard und their frequency determines the
tone lpmdur,ed i the telephones by the incoming
signal,

The mterrupring meckanism is called a clioppe
und may cither cossst of 4 separave ot af con-
racts an & buzeer or a revolving make and breal
of the enmmutator type. 1o poseion in the it
cuit must not necessanly be in the gpround lead,
bur may sceupy almner any place i the apm, or
even the closed ascdlarony corcuic




3. A more elaborate means of breaking wp
eontmuous waves so ag to produce sudible signals
1 given in this circuit.  The usual evpe of ervaeal
receiver iv used, bus a local generaror of high fre-
queney sseillationg 1w inductively couplsd to the

rilnl.'l.r}- J;:'rc'ui.l:. 5 -nm:l'Hun:r i3 tened 1o 8 wave
ength differing from thar of a denred signal by
EE frequeney within range of the sar Thar
15, if the incoming signal s hewg transmitred
on a wavelength of 13,000 merers or 30,000
eyeles. the local geperator should be adjusted o
radinte energy af 3 frequency of 29,000 or 31,000
cycles. Thi would produce a note in the tele
phrones equal to the diference between the two
or 1,000 eyveler per accond.  This s called beat o
heterodyne reception,  Wirh chis rvsrem an even
tafe w0 produced and ke frequeney can be mogus
lated to nunt the operator ¢ to the inherent
charactensuies of detecror, che effietency of
the recewer en weak sgnals s considerably in-
creased by duper-imposng loml ewilfacons wpon
the incosung ngnals, for the value of the current

=S

(S,

- @

A2, Tt frecpiontly heeames desiable to hive 3
buster circuie which will radiate most of irs
energy o 3 definite wavelength.  Such a hook-up
is shown in diagram 32. A runed oscilling
cireuit, comsuting of a condenser shunted by an
inductance, & ed- in zerier with s battery,
butzer and switch. When che swiceh 15 dosed
the buzwer contacrs periodically open and close
the erreuir, setting up oscillations in the tuned
eireuit 3 an sudio fn:qn-:n equal 1o the tene of
the huxrer, znd on a wurfmu_th determined by
the r.-rs:f-‘:fﬁ and induetance af the high frequeney
eirzuit.  The inductance is electromagnencally
coupled to the receiving circuir which muse he
runed o the warelength of the buzrer sysrem
before II'I!;_ responie in the telephones can be ex-
pected, The advantage of this circuic over the
preceding oneiachat actual pvdio frequency energy
I Iﬂuppllﬂd for I-l:!'i.llIE the vecewer, The best
pomt on the erystal can be more reliahly located
and any defect i the turing fyetem will be
checked up as well.

13, The Floming wvalve detector from which
the audion wave developed 16 shown connected
ton locsely soupled tumer an thei diagram. The
action of the detector is hased wpon the theory
thar in o vacuum negative charges will fow from
a beated to g cold elecrode and ot in the revers:
direetion, The current flow 15 ooposite in direc

16

flowing chru the coeoe is bude op es 3 poiae where
slight variations in the sumal energy resule 1
EFERtEr ¥ANAtons i the curreat, than
weld pormally be the case.

In this evrewit 2 vacuem tube oscillator ts shown,
but an-arc wr wtho Foew wl high fequensy gener
ator will answer the same prrposs

§1 A buszer test @rewt is here thown con-
ro & crystal detecror receniing cuthi.  fn
purpose i th assst the operator in determining
the most senmnve adjusteene of the dewecror
Vapious buzier hook-ups are posshle, but the one
here gven combines simplieity with eFectiveness,
A baveery and a device for mpening and closing the
circuit are wired in geres with the Buzzer, while
:hednmrut nrh:_ﬁc lmnlarumI-m s led chru 3 Axed
condenser vo the grouw n operation the buzzer
it staresd by clowng the circuir snd the poiny of
the detecror 18 moved abour the surface of the
crystal until 2 spor is found where the burcer n
heard with maxiowinysicength i the telephones

F!'on te the slectronic stream,  The cold electrade
i termed the avode or plite; while che heated
member is called the Glament. Ta prodice the
required temperature, 2 bactery i connectel
to the cathade, or filiment, thra a variahle re-
sistance. Telephonss shunced by a condenser are
wired in senes with a tunirg inductance baween
the filiment and plate to form the exe:enal cireme
of the valve, Connection to the Alament s mace
thru a potentioneies which may be vegulacal
to place the proper charge on the plac,

;n eperaton the in.r.rniil.u:l.ll:l_n im sl jusied o w
point where a fechle curvene will continually flow
taru the eireuit. When a signal s tuncd in, a
ndio frequency alternaritg current is iaduced
in ThﬂF].i’H.lHl erreunt | trading fo reverss the plae
porentinl at a2 mpid nte. The altemation
which assisis the ncal Eﬂrﬂllﬂ mereises the cur-
eent Howing thru the eele phones while the opposite
altermation decreases it shightly.  In chis Wy A
pulsating divect vurrens racher chan an altemanng
cirrent 6 spplied to the welephones. Owing o
the fact thar the efeer of the pestive ll‘d.l--ﬂ’lh-t
received current is greater than the negative, each
ﬁguu uLmﬁ lﬁnu.dlp;tﬁad nfﬁnﬁk “?:uﬂlm

wees the wwphiigmi, thereby prodie-
ing audible sounds, !

The Fleming valve s no more sensitive than the
arystal detecror but i cansiderably more reliable,

—————d .__‘..—.-_.-
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