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GETTING ACQUAINTED
with -

SHORT WAVLES

This is the fourth article of a
series for the beginner which
will provide a
primer dedicated to an intelli-
gent understanding of short
waves and how to derive the
greatest pleasure from them

short-wave

THE TOP VIEW

Figure 6. This shows the general layout and construc-

James Millen

’]'\HE construction and study of a
short-wave receiver presents an
: excellent lesson in the theory and
practice of radio in general. At the
same time it offers a fascinating intro-
duction into the short-wave field which
is becoming increasingly interesting and
important. The purposes of this article
are to describe in detail the construction
of such a receiver, and then next month
to take it apart, theoretically, to sce
just how and why it works.

Accordingly, we have designed a short-
wave receiver operable from power lines
or batteries, which is so simple that
anyone can build it, regardless of their
mechanical ability or experience. As a
matter of fact, we start with the as-
sumption that the reader’s practical ac-
quaintance with things electrical is
limited to fixing a floor plug or replacing
a fuse.

It is first recommended that the pros-
pective short-wave enthusiast familiarize
himself with the general idea of short-
wave reception by reading the first three
articles of this series—appearing in
Rapio News for January, February and
March of this year. Next, check the
family tool chest for the necessary tools.

SCHEMATIC CIRCUITS FOR A.C. AND BATTERY OPERATION
Figure 1. (Left) The circuit of the simple a.c.-operated short-wave receiver for beginners.

tional details of the complete set

You will need a medium-size screw-
driver, a small saw, wire-cutting pliers,
a hand-drill and an electric soldering
iron. A good iron can be bought for
about one dollar. If you are missing the
drill, your local garage man will be glad
to drill the few holes in the panel.
(However, we recommend the acquisi-
tion of the drill, for the chances are this
will not be the last set you'll build!)

THE TUNING CHART

Figure 5. These are the tuning curves
for the four most popular coils
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DIAL SETTING

Read this article at least twice before
attempting to build the receiver. Study
the circuit diagrams, layout drawings
and photographs. Figure 1 is the a.c.
set wiring diagram drawn with the con-
ventional radio symbols. Figure 2 is
a picture diagram of the same which
will probably be of greater significance
to the beginner. Figure 3 is the sche-
matic diagram of the battery set. Com-
pare these drawings and endeavor to
identify the various parts in Figures 1
and 3. They carry the same labels as
in Figure 2 and in the parts list (except
for changes in the battery set).

The first step in actually building the
short-wave set is to drill the holes in
the front panel in accordance with the
layout of Figure 4. While the parts list
calls for an aluminum panel, consider-
able latitude in size (larger) and mate-
rial may be permitted in the construc-
tion of a beginner's first receiver. Hard
rubber or bakelite make excellent panels,
but even clean, dry plywood can bhe
used. The panel is mounted on the
base-board, which may be made from
any convenient slab of wood. Here, too,
the constructor may vary somewhat
from the mechanical procedure indicated

Figure 3. (Right) by making

minor changes in wiring and parts, the a.c. circuit of Figure 1 is converted for battery operation
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in the illustrations. The panel can be
mounted by means of small angle brack-
ets, obtainable in any hardware store,
or, if the base-board is thick enough,
the panel can be screwed directly to its
front edge. While “feet” contribute to
the appearance of the .completed job,
they are of course not essential.

When the panel and base-board have
been joined, mount the condenser Cl,
jack (J), resistor R1, the dial and the
pilot light. The legs supporting the
tuning condenser, binding-pgst . strips,
sockets and transformer can be.obtained
from most hardware stores, but if more
convenient, they can be built up with
the required number of washers. The
dial is fastened to the panel by small
screws coming through the back, after
first prying off the hub and loosening
the set-screw so that the dial will slip
over the tuning condenser shaft. Move
the rotor as far out as it will go—that
is, counter-clockwise—and set the dial
on zero. Now tighten the set-screw and
replace the hub-cap. When the con-
denser is turned all the way to the right,
the dial should show the one hundred
and fiftiéth division. (Though there
are 200 dial divisions, only three-quar-
ters of them are used with a 270°
condenser.)

The dial light is connected in paraliel
with the heater of the tube—that is,
two wires (which should be twisted as
shown in Figures 2 and 6) run from
the two heater connections, 4 and 6, to
the. pilot light.

Now mount C4, the sockets and
binding-post strips. The remainder of
the parts are mounted as they are wired,
being held in place by the bus-bar wire
which also makes the connections. Flex-
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THE BEGINNER’S KITCHEN WORKSHOP

In addition to indulging an intriguing hobby, this radio beginner avoids the job
of drying the dinner dishes achile the lady of the house acts the part of the “kibitzer”

ible leads are used only in connecting
parts which are rigidly mounted. In-
spection of the top-view photo will
indicate where the stiff wire is employed.

Wire the sockets first, then go along
with the rest of the connections in any
order of sequence you please. Twist
all heater leads as shown in Figures 2
and 6. The numbers in Figures 1, 2
and 3 identify just where the connec-
tions are made on the coil and tube
sockets. The transformer connections
are initialed as indicated. Be sure to
connect the rotor plates of Cl to the
wire running to the ground post.

THE PICTURE-WIRING DIAGRAM
Figure 2. Reproducing Figure 1 as a picture diagram
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POWER SUPPLY

The color-code of the power cable
must be followed as indicated. Care
should be exercised in wiring the volume
control exactly as shown in Figure 2.
If the outside connections are reversed,
the volume will increase as the knob is
turned backwards.

Further constructional details will be
evident from the picture diagram, Fii-
ure 2, and the top-view photograph,
Figure 6. While these illustrations were
made from the a.c. version, the changes
in the battery set are so slight that they
may still be used as a guide.

In the battery set, switch S is mounted
in place of the jack, J, on the panel.
Be sure to make this connection exactly
as shown. A misplaced wire here would
still permit the switch to turn “on and
off” the filament of the -34 tube, but
would result in the rapid drain of half
the B battery through the volume con-
trol 1. ‘

If the dial light is used, make cer-
tain that it is the 06-ampere type, other-
wise the air-cell battery may be
discharged in a short time, The cor-
rect bulb can be identified by the
pink glass bead supporting the filament.
The additional binding posts required in
the battery set may be conveniently
mounted on a strip at the back of the
base-board. (Continued on page 632)

THE POWER SUPPLY
Figure 7. This power supply unit
prowvides both heater and plate wvolt-
ages for the a.c. short-wave model
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Build Your Own Getting Acquainted With Short Waves

WHEATSTONE BR'nGE (Continued from page 595)

The following parts will be used in the lowing parts and accessories will be climi-
a.c.-operated receiver: nated: C4, R2, R3, R4, 2 six-prong sock-
or . , R3,
. ets (for the tubes), the type -24 tube, the
A simple, rugged wide-range Parts List type -27 tube, the type —80 tube, the tele-
2 > 3 3
Wheatstone Bridge for resis- One aluminum panel, size 7" x 11” phone  jack (J),  the phone plug, the
& One base-board, about 10” x 7— deep povwor'supply plug and the power supply..
tance measurements. Opera- y : Taking the place of these ac. parts in

C1—National 100 mmid. variable tuning

condenser, type SE100 the battery set are:

tion identical with best labora-

tory instruments. Sen.sitive, C2—Fixed-variable 70 mmid. variable con- Extra Parts List
accurate. Low cost. Kit eas- denser (screw-driver adjustment)
. R1—50,000-0hm potentiometer Two National 4-prong sockets (for the
il . ’ o .
y assembled R2—Lynch 2-watt 5000-ohm pigtail resis- tubes)
tor Seven additional binding posts
R5—Lynch 2-watt 2000-ohm pigtail resis- S—Double-pole, single-throw toggle or jack
tor switch
R3—Lynch 2-watt, 10,000-ohm pigtail re- R3 (Figure 3)~—Lynch 10-megohm grid
sistor leak
R4—Lynch 5-megohm pigtail grid leak One type -34 tube
RFC—National radio-frequency choke One type =30 tube
coils, type 100 One Evercady air-cell battery
Two National 5-prong sockets (for tubes) Three 45-volt, center-tapped B batteries
One National 6-prong socket (for plug-in One 9-volt C battery
coil) The same coils are used in both the a.c.
: One National 4-conductor power cable and d.c. models, and the following is a
SHALLCROSS No. 630 Kit $41.50
Assembled $49.70
I
Built around a highly sensitive —_
galvanomefer and Shallcross
Resistors. Range .01 ohms to T A YD £s
11.1 megohms. Send 6¢ in i, T R AL
stamps for Bulletin 630-D. FIG.4 " MOUNTING SCREWS
C w \ *7.'DRILL FOR DIAL LAMP
SlHALLCROSS MFG. COMPANY o t ‘
Electrical Measuring Inglruments, .7, DRILL
and Accwrale Resisloss 9 » e :
700 MAC DADE BOULEVARD :’pw
COLLINGDALE, PA, 5/32 ORILL .4 HOLES
B R d' E FOR WOOD SCREWS
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Electricity—Talking Pictures—in Los Angeles
A good job awaits you if you train immediately, Enroll with Nutional,
30000 graduatea. &uallly an a radio repair man; talrvlumn expert; sound 4“ - - A
expert; broadoaster: siation tochuician: clectrieian and for muny other 24 2 2 2L .
i ime o WAl allow sonch reieors Ture b, Lo Kneeles. Seid for 2 e
free baok which gives full details about djfferent joba you can qualify for
complete course of instruction and pho of school
§ign and mail coupon. J—Telephone receiver jack list of those in which the beginner will be
[ " S s s s o e e i e S S S e —Te < S iy P ;
|§:Tt'°l't‘:"4"ﬁgt'>°sb":'if{;.?éﬁ"}?ﬂg?\ﬁrm. calif. Three binding posts most interested. The colors refer to the
Radio and Blectreicr. - Also desaits of K- R fare aferr - | | One National VBC dial stripe on the face of the rim by which they
[ e i Trans—National amplifying transformer, are readily identified.
' 2\;::.”“ type S101 ,
Lo oBtade. C3—Mica grid condenser, 0001 mfd. Coil Types and Ranges
C4—By-pass condenser, .01 mfd.
ERVICE MEN ! C5, C7—By-pass condensers, .5 mfd. No. 1li1—black—13.5 to 25' meters—day-
= C6—Mica by-pass condenser, .00025 mfd. time, long-distance reception
Increase Your Earnings L1, L2, L3—National plug-in coils for the No. 12—red—23 to 41 meters—miscella-
Up to $30-$50 Weekly wave ranges desired neous broadcasting
Our Proven, Tested Plan Yells How. One bakelite strip for mounting binding No. 13—white—40 to 70 meters—long-dis-
'Nsu:’::s“"";’::""e;_eze;“”s:o:““ posts tance night broadcasting
ﬂ-z;ParkPuf: Do, New%ﬁ,ﬁ_ﬁ_,_ Miscellancous screws, hardware, etc. No. 14—grcen——65 to 115 meters—ama-
' One coil flexible hook-up wire teurs, airplane ) )
T FEREREIGHT One pacl'(agc bus.-bar'wu-e No. IS—b.llu. 115 to 200 meters—police
One National grid grip, type 24 (for con- broadcasts )
Anﬁﬂ"&ﬂﬁ&""ﬂ&ﬁ“ by nection to top of tube) The tuning curves of four ‘nf tl_w most
ey herte ahos T In addition to the above parts used in popular coils are illustrated in Figure 5.
FEATHERWEIGHT phones the actual construction of the short-wave Do not try to buy these parts dl_rectly
T e ey cuality: set, the following accessories should be from the manufacturer. I you live in the
uniformity, and rugged dur- acquired: city, you will have little difficulty in lo-

§ ability.
TRIMM RADIO MFG. CO.
1528 Armitage Ave., Chicago, U.S.A.

caling a convenient source of supply. Any

Accessory List radio serviceman can direct you to a store

One type -24 tube for the detector handling parts—and in most cases he will

One type -27 for the amplifier be glad to get them for you himself. If

One type -80 tube for the power supply you prefer to purchase direct by mail, look

One National complete power supply. type through the advertising section of this

Send post card for catalog of NEW remarkable 5880-AB, for 110 volts, 60 cycles, or magazine. You will find scveral radio
(‘.F&ggs'gglxﬁ RMADIHDJO"S‘.“::,;‘d':;tc:.:;:;du.y 30 day type 5880-AB-25 for 25 to 40 cycles parts houses who will send you their cata- _
AGENTS mamen: s oo femmges, mbrir g One telephone recciver head-set—2000 to logs.  These firms arc reliable and  their ‘1
Q@ e " o redlos oell them 4000 ohms (with plug) prices are cheap as possible for the desig- ]

If the battery set is constructed, the fol- nated parts. 1



