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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—
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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
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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 &
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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
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$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

¢
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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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