





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
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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,
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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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Flg: 3—The Completed Panal,

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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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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Fig. 3.—Showing Differant Hook-Tpa.



2

CARGISED WIRES, MAT JOINCD —ﬂu- %]
JOIKED WIRLS +
nsison MMM —

RLSISTOR, VARIABLL

LHOUCTON
IHEANETOR VAR I ABLE 'fGO

IMDUCTOR ADJUSTABLE —fﬁmm

INOUETOI, 14N CORE.

HUTUAL IRBUCTAMEE OR

INBUETIVE COUPLER.
IKDUETIVE COUPLLR WITH e
VARIABLE COUPLING =
TRANSFORMLR o)

i

i

—)

BATTLIY

il

KW G L NE, POSITIVE, LILATRIDL
JROAT LINL MECGATIVE LELCTROOL

. -

WOLTAGL DIvIDEA =
:In__;

EROUND =
comONSER —E===—
CONDINSER: I E
Al -FEERUEN OY
CONDENSER, VARIABLE HE
AMMLTLR @

FARM ECONOMY

VPLTHETER 0
EAYITAL BETECTOR - e —
. @
(THREE.: LLLCTRAGL)

TLLEFHOHE RECLIVER

TELEFHONL THAMNIN(TTLR
(HIGROPHOMNE )

BUTIER

=
I

SPAMK GRP, PLAIM
ANTLNNA, CONBENILH

£ OPEN TYPL
0L ANTLNNA
=
Tag —_—

SINGLE POLE , HNALE THROW ———
RMIFE SHITEH

SINGLL POLE, DOUBLL THKOW . 5

EMITE MTEM

DOUBLE POLL, SINGLE THELON ::l-'—

KHITL SWiTCH

POUSLE POLLDOUMLE THABY ':Iw—

RAIFL SWITEH R R
—_—r—

= TRIPLL PALE , SINGLE TiRok L= &

KKIFE SWITEH
T —
—_—

TRIPLL POLE,, DOUBLE THADW =,

SMIFE SHITCH — —
— o —
P = |

REVLASING SWITLH ><:
— Y

PFig, 10.—Svmbola Ueed In Radlio.



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
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PHOTOFAC
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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
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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




Cr

ystal !
detectors

\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
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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

5

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

-
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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

EARTH_LEAD

COPPER EARTH
TUBE

7
WSE

e ) :
- N . W A L

o

g%
77

&.

@ﬁﬁ@;@%w
G i LY
22

7

7
7
>

a3
&%
7

7
3

EARTH LEAD

EARTH LEAD

e

%

ol NS aN
NN N 2N
avlyias
\\5 LRI sort
\§ ol \ PERFORATED TIN _CONTAINING PERFORATED TN
> } AN\ MIXTURE OF SAL_AMMONIAC -- CONTAINING _SAL
oS §_COKE AMMONIAC
COKE_& SOOT MIXTURE.
2 s €
FIG. I5,
ot

10



THE BOY'S BOOK OF CRYSTAL SETS

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
iy
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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
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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).

B
EEE

SZn

c3

il
LY

-|||lﬂ—

FIG. 21 a




THE BOY'S BOOX OF CRYSTAL SETS

59 X9 52

'PHONES

-

TO SUITABLE
TAPPING .

-
N

.J‘

|

)

AERTAL/ EARTH
FIG. 21b
‘% n

P e - e



THE BOY'S BOOK OF CRYSTAL SETS

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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MEDIUM
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{ POSITION OF COMPONENTS-
FIG.24b

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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FIG. 25 a.

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.

-
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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 ——
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FIG. 26a
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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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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
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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

4
=
1 @

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
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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,
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