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INTRODUCTION

‘Z%dio building has a way of doubly repaying those who take it up.
For in addition to being a hobby that provides more fun and educational
entertainment than is likely to be expected, it very often becomes a highly
profitable spare-time business.

But for whatever reason it is that you now enter the fascinating realm of
radio, you are sure to find what you are looking for in these pages. Here is
contained a wide variety of sets, ranging sufficiently in power, size, and de-
sign to satisfy anyone who wants to get an all-around education in how to
be a radio builder. Whatever parts may be needed to build a particular set
are listed in detail. The text explains just how the set is to be constructed,
and for what purpose it is best suited. Complete diagrams show clearly the
method of wiring, and operational details. Both text and diagrams are
presented so that even the amateur builder can understand them. But let
no one think that the material contained in this book is confined to the nar-
row horizons of the be.ginner. The very latest developments in radio build-
ing are to be found within these covers—and even those who may consider
themselves builders of long experience will find answers and explanations
to problems which may have long baffled them.

The editors take this opportunity to acknowledge their indebtedness to
Arthur C. Miller, of New York, for much of the material contained in this
volume.

Here, then, is your book. Good luck—and good hunting among the ether
waves.

THE EDITORS
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ONE CONTROL

operates this beginner’s

RADIO

SINGLE dial operates
this novel one-tube bat-
tery radio; turning the set on
when it is rotated to tune in
stations and turning it off
when moved to its minimum
setting. This automatic
switching is accomplished by
Follow this rear coupling the condenser shaft
view of the set to an inexpensive rheostat
when placing the  which has been altered by
P°”‘-| Bﬂw' the flowing solder over the wind-
::iﬁ:ma :;\?hé ing as shown in the sketch.
TR The circuit is easily wired.
A crystal detector is followed
by a single stage of audio amplification. One
45-volt “B” battery provides the plate voltage
and a single 1.5 volt dry cell serves the filament.
Of the three antenna connections, Terminal A; is
the most selective, while A. provides the great-
est volume. Terminal A, connects a trimmer con-
denser into the lead for a short antenna.

K».._‘_

GRID

TOP VIEW OF
TUBE SOCKET

>

.-

The single knob that controls the receiver

SHORT CIRCUIT RHEOSTAT
& @ WITHSOLOER

N
3 SOLDER TO !
BRASS FRAME ~~ |

COUPLING

AUDIO —*
TUNING
CONDENSER [RARSE

How the automatic switch is fashioned from a rheostat
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Get Started in

WITH A FEW
INEXPENSIVE PARTS
YOU CAN BUILD SIX
CIRCUITS DESIGNED
TO TEACH THE TRICKS

Any well equipped radio store is likely to have all
the parts that you will need. The prices shawn at the
right are approximately what yau will have to pay for
the various items. With these parts yau can build this
circuit—and then go on to build five ather circuits
merely by reassembling the parts. Thus you can give
yourself a course in tae theory and building of radios

F YOU have always wanted to experiment with
radio, here’s your chance. With the parts listed
at the right, costing about $8.95, you can build
six moderr radio circuits—six different radio

hook-ups specially designed not only to use the
same parts but to provide a good course in gen-
eral radio construction and theory.

The first circuit, described in this article, is
a simple two-tube all-electric earphone receiver.
On the following pages, details will be given on
how to build a three-tube tuned radio-frequency
circuit (page 13), a four-tube speaker receiver
(page 16), a three-tube loudspeaker set (page
18), a three-tube phonograph amplifier (page
24), and a four-tube TRF receiver (page 27).

After purchasing the parts listed, together

OF SET BUILDING
AND REPAIR

WHAT TO BUY

Line-cord, 135 or 160 ohm.... .29
Filter choke, 20 h., 500 ohm.. .29

....... .85
Variable condenser, .00014
mid. .55
Mica condensers (2), .002
mfd. e 42
Mica condenser, .0002 mfd..... .15
Mica condenser, .0005 mfd..... .15
Dual electrolytic condenser,
16-16 mfd., 250 v.........c....... .97
Shielded paper by-pass con-
denser, .1 mfd., 200 v......... .3
Tubular paper candenser,
.006 mfd., 600 v................... .07
Electrolytic condenser, 10

Pentode-triode tube, 25B8GT :75
Pentade-rectifier tube,

TOL7GT e 75
Carbon resistars (4), V2 wott,

I meg. e 40
Carban resistar, Y2 watt,

200,000 ohm .........ccovennnnnn. .10
Carban resistar, 2 watt,

150,000 ahm ........ocoovnnnnnn. .10
Carbon resistar, /2 watt, 600

ahm .10

Variable resistor, 25,000 ahm .28
Variable resistar, 250,000

ohms .. .28
Six-inch magnetic speaker.... .88
Four-inch dial ... .26
Octal malded sackets (2)... .48
Six-prong molded socket...... .18
Rotary S.P.S.T. switch

R. F. choke, 2.5 mh......o.

with the necessary connecting wire, fuse clips,

L - I

¢ TWO-TUBE ELECTRIC ¢ THREE-TUBE ELECTRIC ¢ FOUR-TUBE ELECTRIC
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Radio for $8.95

A few of the items you need.
At right, assembling a two-tube,
all-electric broadcast-receiving
set, the first in a series of six

metal panel, wood base-
board, and solder, you will
have nothing more to buy.
Two tubes of the latest
dual-purpose design pro-
vide all the tube elements
needed in any one of the
six circuits. The 25B8GT
provides a high-frequency
pentode and a high-ampli-
fication triode. The 70L7GT
provides a half-wave recti-

+

WIRES CROSS
WITHOUT
CONTACT

WIRES JOINED

MA = M

FIXED RESISTOR

SYMBOLS

+ ¥V + HF

| ELECTROLYTIC,
CHAESIS CR PAPER,OR
GROUND MICA CONDENSER

00000

€OIL WINDINGS

ANTENNA

VARIABLE
CONDENSER

VARIADLE
RESISTOR

NOTES

fier and an output pentode.
Both tubes have octal bases
with eight pins or prongs.

Before going on to the
construction of the first re-
ceiver, it will be well to re-

In conventional radio wiring diagrams, symbols are used to in-
dicate the various parts such as condensers, resistors, and coil
windings. The most common symbols are shown above. Abbrev-
iations also are used to indicate the specifications of the parts.
The most common of these are: mfdl, micsofarad; mmfd.,
micromicrofarad; meg., megohm; mh., millihenry; and H, henry

view a few pointers on radio
construction in general:
First of all, use only high-grade parts and
make sure that they match the specifica-
tions. Second, don't manhandle the parts—
remember they have to last for six different
circuits. Third, always keep your soldering
iron clean and use a solder with a resin core.

The first receiver in this series of six is
a two-tube outfit designed to operate on
either alternating or direct current of 110 or
115 volts. For these voltages a line cord hav-

ing a built-in resistance of 135 ohms is
used and is the right value for all six
circuits. If the line voltage in your home
is 120 volts, a 160-ohm line cord must be
used.

In this circuit, the pentode section of the
25B8GT is used as a regenerative detector
(the triode is not used) while half-wave
rectifier in the TOL7GT supplies the rectified
current for the receiver. (See next pagej.

4 PHONO AMPLIFIER ¢ THREE-TUBE TRF ¢ FOUR-TUBE TRF ¢
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Three holes drilled in the met:’ panel
receive the 25,000-ohm variable ‘e:istor
(used for controlling the regenerat.cn), the
.00014-mfd. tuning condenser, and the rotary-
type switch. All other parts, with the excep-
tion of the .0005-mfd. fixed mica condenser
(shown mounted above the tuning condens-
er), are placed on the wooden baseboard.

The finished set. The wiring
diagram shows the parts used

METAL PANEL S b
1 MEG.
VAN ¢

As all the parts will be used over and over
again, take care in mounting the resistors
and condensers. Also, when buying the
parts remember that fixed resistors and
condensers with ‘“pigtails” cannot be used.

The electrolytic condensers can have
flexible leads since they can be mounted in
the same place in each circuit, but the re-
sistors should be mounted
in clips, like those used
for small fuses.

As this is an A.C.-D.C.
receiver, no ground is
needed, the circuit being
grounded through the
house lighting system.
Any type of antenna up
to 80’ in length can be
used. For the reception of
local stations an indoor
antenna approximately 25’
long will be found suf-
ficient. It is not advisable
to use a long antenna for
receiving short-wave sig-
nals.

(70L7GT)

LINE-CORD

RESISTOR
135 OHMS=115 V.|
160 OHMS=120V,

SWITCH
~_20 H.(500 OHMS)

(T0L7G6T
SOCKETS(TOP VIEW)



for the broadcast band described here, second
unit in the series to be built from the parts listed
on page 10, wiii give exceiient resuits. It uses an

untuned stage of radio-frequency amplitication, a

Th re e_Tub e regenerative detector, and a half-wave rectifier,
the first two actually one dual-purpose tube. The

detector stage is tuned. Regeneration is con-

trolled by a 25,000-ohm variable resistor in the

TRF detector's plate circuit. A coil having primary,

secondary, and tickler windings couples the de-

tector to the radio-frequency stage. Detection

° uses the grid-leak-and-condenser method. The

Rece lve r grid leak here is a 1 meg., % -watt resistor in the
grid circuit of the triode (detector), across

which is connected a .0002-mfd. fixed mica con-

. . denser. The rectifier stage is extremely simple,

The Get-Started-in-Radio  consisting of one 16-and-16 mfd., 150mvolt eloctro.

. lytic block, one 20-henry choke, and the rectifier
Series portion of the 70L7GT tube.

5 HE three-tube, tuned radio-frequency receiver

TOP VIEW
OF SOCKETS

28,000
OHMS

X ~ B

An S.P.S.T. rotary switch turns on the power

z

OHMS

115V AC-D.C.

i, S ISR Wy v

This wiring diagram shows all parts and connections The volume control is right of the tuning dial

13



One-Tube Set Gives

ITHOUT the use of a tricky reflex
W circuit or hard-to-get parts this

one-tube tuned-radio-frequency set
will give full loudspeaker results on all local
stations when a good outdoor antenna is
used. Within ten miles of local
stations, even an indoor antenna
can be used, and its selectivity is
such that powerful local stations
only 30 kilocycles apart can be
easily separated.

This remarkable performance
is due chiefly to the fact that iron-
core coils are used in the antenna
and radio-frequency stages. Also,
in order to get the most out of
each stage, and to allow greater
flexibility of control, two separate
tuning condensers are used.

A double pentode power ampli-
fier (1E7G) is the single tube
used. One section serves as the
radio-frequency amplifier, while
the other provides the detector
and output stages of the receiver.

These views of the top and
underside of the chassis will
serve as a guide in placing the
various parts. Below, the set
in operotion. Note the batter-
ies and separate speaker unit

Grid-leak detection is used on the second
“tube” and its plate is connected directly to
the speaker without any additional audio-
frequency amplification. Sufficient power is
obtained with this hook-up to work a 6”

v BATTERY
; T CABLE



Loudspeaker Volume

speaker without the use of any regeneration.

In wiring the set, care must be taken to
connect the positive lead of the “A” battery,
and not the minus, as is usually done, to the
chasgsis. This is an important point, as the
set will not operate properly if the “A” leads
are reversed. A double-pole, single-throw
switch serves to break both the “A” and
“B"” supplies and can be mounted on the
rear of the chassis. The switch can be either
the toggle or rotary type.

The speaker is separate from the chassis
and is mounted in a “wall-type” baffle simi-
lar to those used in public-address paging
systems. The baffle has a sloping front, de-
signed to take a 6” speaker. The universal

output transformer, necessary for match-
ing the voice coil of the speaker to the load
resistance of the tube (or plate impedance,
as it is sometimes called), can be mounted
under the receiver chassis. The load resist-
ance of each section of the 1E7G is 16,000
ohms and an instruction sheet inclosed with
each transformer will indicate the taps to
use to match the speaker to that load re-
sistance. The taps are placed on the sec-
ondary winding of the transformer.

When wiring the 15-ohm rheostat, which
serves as a volume control by decreasing
the filament voltage, be sure to connect the
resistance winding to the 3-volt battery.
Many times, the moving arm is connected
internally to the shaft
and if this is the case
it will be grounded
automatically to the
chassis. In cases
where the arm is in-
sulated, it will not
make any difference
which way the rheo-
stat is wired.

Since this 15-ohm
variable resistance al-
so serves to cut down
the 3-volt “A” battery
supply to the 2-volt
maximum required by
the filament of the
tube, a mark should
be made on the front
panel just above the
rheostat knob to indi-
cate the safe 2-volt
limit beyond which the

The knobs used on the originol receiver hove no set screws. A nut, conceoled under o removoble
cap, holds eoch on its shoft. The photo ot the right shows how the loudspeoker is connected

15



Three new-style batteries are used to power the
receiver. The plug-in-type connectors save time

rheostat knob should never under any cir-
cumstances be turned.

In tunirg the set, remember that both
tuning condensers must be operated. The
two readings will be just about the same,
provided the dials are mounted on their
shafts in the same relation. As a matter of
fact, these two condensers can be ganged
if desired, but the double control does pro-
vide greater flexibility and makes it pos-
sible to make minor adjustments in any one
condenser in order that maximum volume
may be obtained.

No ground is necessary with the circuit,
and as pointed out earlier the type of an-
tenna, indoor or outdoor, will depend entire-
ly on your geographical location with re-
spect to strong local stations,

LIST OF PARTS

Shielded antenna coil, iron-core.

Shielded RF coil, iron-core.

Condensers, tuning, two, .00036 mfd.

l Condenser, tubular, paper, .05 mfd.,

600 v.

Condenser, tubular, paper, .005 mfd.,
600 v.

Condenser, mica, .0002 mfd.

Resistor, carbon, 1 meg., 1% watt.

Rheostat, 15 ohms, 4 watts.

Miscellareous: Tube (1E7G), octal
wafer socket, universal output
transformer, chassis (2%"” by 5” by
9%"), cabinet (4%"” by 7%" by
814"), two dials, D.P.-S.T. toggle
switch, two 45-volt “B” batteries,
one 3-volt “A” battery, PM speaker, I
wire, solder, etc. ‘

16

A

Four-Tube

Speaker Receiver

to the all-electric receiver described

on page 21 as part of this series,
you can provide a final stage of ampli-
fication. For this stage, the power pen-
tode in the TOL7GT tube is used, and with
this additional power there will be suffi-
cient volume to operate a loudspeaker.
The speaker, included in the original list
of parts that appears on page 10, is a 5”
magnetic unit which can be mounted in
a small homemade wooden cabinet. If
you do not wish to go to the trouble of
making up a special cabinet, the speaker
can be mounted on a small baffle about a
foot square. Two Fahnestock clips can
be used to connect the speaker to the set.
These are mounted just inside the cabi-

BY ADDING only a half-dozen parts

ADDITIONAL PARTS

Mica condenser, .002 mfd.
Electrolytic condenser, 10 mfd,
Fixed resistor, 150,000 ohm.
Fixed resistor, 1 megohm.
Fixed resistor, 600 ohm.
Loudspeaker.

Two spring clips serve as speaker connectors




The Get-Started-in-Radio Series

net, along the bottom
(see photo).

The additional parts
required from the orig-
inal parts list are: one
.002-mfd. mica con-
denser, one 10-mfd.
electrolytic condenser,
and three fixed resis-
tors (150,000 ohm, 1
megohm, and 600 ohm).

Whenmaking the var-
ious changes, note that
some fixed resistors
used originally have
been juggled around a
bit. For instance, the
200,000-ohm resistor
used in the plate cir-
cuit of the three-tube
circuit has been re-

placed by a 150,000- = . ] X w o
ohm resistor and the The circuit as it appears wired as a four-iub_e receiver. The antenna
200,000-ohm resistor wire is coiled ot the left. The clips ot the right are for the speaker

used in the grid circuit
of the power pentode
(70L7GT). The orig-
inal .006-mfd. paper
tubular condenser is
used this time as a by-
pass condenser between
the plate of the triode
(25B8GT) and the
ground (or chassis).
No ground connection
is needed with this
“four-tube” circuit.

Any type of antenna
may be used.

In wiring the circuit be
sure to follow the dia-
gram carefully. The new
portion of the circuit is
indicated by the heavy
lines. Socket connec-
tions are shown below

135 OHMS =115 V.
160 OHMS® 320V,

25B86T T0L7GT

20 H. (500 OHMS}="

17




Four Dollars Builds

TV

A drill saves time.
but holes can be
cut with scissars

18

HEN 1 finished build-
ing the receiver shown,
I dubbed it the “Econo-

my Three,” for it had cost me
only 8$4.06, not including the
cost of the wood for the cabinet,
which I salvaged from my work-
shop scrap pile. It was an easy
receiver to build; the hand-
wound coils were easy to make,
and the parts fitted nicely into
the chassis with plenty of room
to spare.

The chassis I purchased for
ten cents at my neighborhood
“five-and-ten.” It's simply an
inverted aluminum cake pan
10” long and 612" wide. Being
made of thin aluminum sheet-
ing it was easier to work than
most chassis materials. In fact,
although I used a regular chassis
punch to cut the three holes for
the tube sockets, they could

Top and bottom views of the re-
ceiver showing the placement of
the parts on the ten-cent cake-
pan chassis. The regeneration
control, set back from the edge,
is mounted on a small bracket



This Loudspeaker Set

Get-Started-in-Radio
Series

have been cut with an
ordinary pair of scis-
sors. Because of the
pan’s sloping sides,
however, the 25,000-
ohm regeneration con-
trol had to be mounted
on a small aluminum
bracket some distance
behind the front edge
as shown at the ex-
treme left. The same
screws that hold the
variable tuning con-
denser can be used to
support the bracket.

The A. C.-D. C. cir-
cuit is simplicity itself.
It uses three tubes-— a
43, a 6C6, and a 25Z5
rectifier-—and provides
sufficient pep to operate
a  loudspeaker. Be-
cause magnetic speakers ars generally
sensitive to weak signals, I chose one of
that type. It cost me 93c.

The homemade coils are quite easy to
wind. Before going into the actual con-
struction details, however, there is one im-
portant point that must be remembered:
In making the coils, adhere strictly to the

3l 01A. 25,000 OHMS
TICKLER N

COIL

60 TURNS
o

00015
OPTIONAL MFED,
- s 4

2%'01A,

ANTENNA
coiL
55 TURNS

MAGNETIC ,
SPEA<ER |-

The completed outfit gives loudspeaker volume with a short antenna

specifications, such as the size of the wire,
the length of the antenna attached to the
anfenna coil, the distance between coils, etc.

First cut out two round cardboard disks,
one 23%” in diameter and another 314",
Then divide each form into seven equal
sections and cut a slot down ea«h line about
1/16” wide to within 5;” of the center. On
the smaller form wind
55 turns of No. 30
double - cotton - covered
magnet wire. Pass the
wire first over one sec-
tion and then wunder
the next — alternating
as you go round. When
finished, this will be
the anienna coil. The
larger coil is the tickler
coil and consists of 60
turns of fhe same wire.
In checking the num-
ber of turns, add the
turns on two adjacent
sections. In other
words, a coil of 55

BOTTOM VIEW
QF SOCKETS
SHOWN
-—

Specifications for the circuit and the hand-wound parcake-type coils

turns will have twenty-
seven windings on one
“rib” and twenty-eight
on the next.

The coils are mr unted
on the chassis by means

19



The wire goes over and under the form ribs

of a brass machine screw 212" long and two
brass-tubing spacers, %" in diameter. The
tickler coil should be placed nearest the
chassis and 1” from it. The antenna coil
should be placed 3,” above the tickler coil.
Refer to the drawing below for details.

The cabinet, whose dimensions also ap-
pear in the drawing below, can be made of
any wood that you may have in your scrap
pile. It has an open back, and the chassis
can be conveniently held in place with two
screws driven into the baseboard.

A 25 antenna should be used and it can
be left on the floor or hung out of a window.
On my version of the set I used rubber-
insulated stranded wire and it worked
particularly well. If a longer antenna is
desired, a .00005-mfd. fixed mica condenser
must be inserted in the antenna lead.

By adding to or reducing the number of
turns on the antenna coil, the set’s range
can be varied to receive stations just below
or just above the broadcast band.

Dimensions for the

cabinet and the

ANT ™ R cake-pan chassis,

coiL ‘\":" and mounting de-

7 — tails for the two

TICKLER” ! flat-wound coils
con

CHASSIS N BOLT
Coils s

Cabinet

20

More Power

N PAGE 10, as the first in a se-
ries of six articles on easily built
circuits for radio experimenters,

a two-tube all-electric receiver is de-
scribed. On these pages a stage of re-
sistance-coupled audio-amplification is
shown to give the set more power.

For the additional stage we will use
the triode section of the 25B8GT tube
used in the original design and six new
items from the original list of parts.
The new parts consist of a .002-mfd.
mica condenser, a 200,000-ohm, 1 watt
resistor, a 1-megohm, 1, watt resistor, a
Fahnestock clip for the ground connec-
tion, and two fuse mounts to hold the
resistors. The .002-mfd. mica condenser
is used for coupling the detector stage to
the audio stage and is mounted on the
baseboard in a vertical position. In the
photographs, it can be seen next to the
antenna clip. The two 14-watt resistors
are also mounted on the baseboard, next
to the other resistors.

In order to avoid feed-back and un-
desirable oscillation, the grid lead to the

LIST OF PARTS
Included in list on page 10)

Condenser, mica, .002 mfd.

Resistor, Carbon, 200,000 ohm, 1, watt.
Resistor, carbon, 1 meg., 14 watt.
Fahnestock clip.

Two fuse mounts.

How the two-tube set on page 10 should look
after adding a stage of audic amplification




for Your Two-Tube_ Radio

A Stage of Audio |e—= r_‘

Amplification Is s

Added to the Set
Described in De-
tail on Page 10

The grid cap lead 1o the 25B8GT
tube should be shielded, as at
the right, to avoid feed-back.
It can be grounded to the panel

cap of the 25B8GT tube should be
of the shielded type.

The .006-mfd. tubular condenser
connected in the first design be-
tween the plate of the rectifier tube
and the ground is now used for
adding an outside ground connec-
tion to the set. The .006-mfd. con-
denser isolates the outside ground
from the ground wiring in the set.

An indoor antenna 20’ to 25’ long
is all that is needed with the audio
stage. If a longer antenna is de-
sired a trimmer condenser must be
inserted in the antenna lead. How
to build one from scrap parts will
be described in other sections of
this book.

-

ré

Kp' G
(2588GT)
BOTTOM VIEWS |
¢ B
»

l MOT
WSED.

PHONES ¥

!
13S/0HMS =115 V.

T .oosmro. 16CI0HMS =120 V.,

2C H.
(500 DHMS)

Six additional parts provide the new ampifier circuit
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"Audngf’ ’M_T’véi(;éraph

W \ Bl

r'y NEEDS NO WIRES
e

ITH a few inexpensive standard
Wradio parts you can experiment

with a new and novel type of com-
munication system. Dubbed an “audio”
telegraph because it uses waves that are
more than 30,000 meters long, the easily
built hook-up makes it possible to send and
receive dot-and-dash messages over dis-
tances of more than 200 feet without the
use of wires.

In the “audio” telegraph the ground
serves as the connecting link between sta-
tions, the receiver and transmitter being
connected to the ground by means of 30"
copper or steel rods driven deep into the
soil as shown in the photograph below. The
transmitter consists simply of an eighty-
cent telegraph key, a house buzzer, a bat-
tery, and a bell transformer. The receiver
is an easily wired conventional two-stage
audio-frequency amplifier connected to an
ordinary pair of earphones.

In the original transmitter circuit shown,

Above, the trans-
mitter, and at the
right, the receiv-
er, both mounted
upon boards with

Fahnestock clips
used as terminals

Diodé .
(TOP VIEW)

rQ ANT. ROD
COPPER OR STEEL)

All connections are shown and all parts are repre-
sented in the wiring diagram of the receiver above.
At right, sender and receiver are set up for use
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I mounted the parts on
a 7" by 8" baseboard.
It can, of course, be
placed in a cabinet or
it and the receiver can
be housed together in
a compact portable
carrying case. When
buying the bell trans-
former, which is the
only critical part in the
transmitter circuit,
make sure that it pro-
vides a 110-volt pri-
mary and a 12-volt sec-
ondary. In the actual
hook-up, the windings
are used in reverse

the 12-volt winding
serving as the primary
and the 110-volt wind-
ing as the secondary.
Connections to the cop-
per antenna rods and
to the 7lp-volt battery
can be made through
Fahnestock clips
screwed to the base-
board. (See next page.)

Sends Messages
Over 200 Feet

Follow this arrangement in mounting the parts of the two units on their
baseboards. Below, how transmitter, receiver, and ground rods are set up

- D)= \ON OF way,
KEY —~ 4 oect £s
KAAA oV \ ’
BELL + \ /
TRANSFORMER \ \ l /
B N\
\ \“) b-6=ei A
6
¢ 6N\
[ 51
I 12 G
2001“ 200 FT. b
g
o gy 25FT. T F— “Tg TRANSMITTER
= o = B OR RECEIVER
N PHONES Method of Using
SEE CIRCUIT N 2 (2000 OHMS) Several Antenna Rods
(R AE e = Q= ANTENNA RODS

b~ ANTENNA CABLE

0K
VRS LS
o .A,_“-é‘:l- <
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A
Three-Tube
Phonograph

Receiver

LTHOUGH designed primariiy as a
; phonograph amplifier for use with
N either a crystal or a magnetic
A small suitcase provides a handy carrier for the pick-up, this three-tube set of the “‘Get

outfit, its batteries, and the necessary wires Started in Radio” series which begins
on page 10, is so versatile that it can
For the audio-amplifier receiver, a dual- be used for other purposes as well. Con-
purpose 1D8GT tube is used. The diode nected to a simple crystal receiver
portion of the tube provides the first or in- through a 3-to-1-ratio transformer, for
put stage, the pentode the second or output instance, it can be used to provide loud-
stage. Notice that an audio transformer is speaker volume on near-by broadcasting
used in the first stage and resistance cou- stations. Used with a microphone, it
pling is used in the second. can be made to serve as a small public-
A small 1%-volt flash-light cell or an address system.
ordinary dry cell, and one 45-volt “B” bat- The parts for the amplifier were all in-
tery, provide the current necessary to power cluded in the main list of parts given in
the receiver circuit. These batteries are in- the first article. If you bought the list
dicated on the wiring diagram together complete you have nothing more to buy,
with the socket connections. for even the baseboard can be used again
In setting up the receiver and transmitter, by turning it bottom side up to conceal
be sure to follow the directions given in the the holes that were made in mounting

drawing. The antenna rods must be placed
approximately 25’ apart and in a line par-
allel to the line of the rods connected to the
receiver. If a greater distance of transmis-
sion is desired, use additional antenna rods
in the transmitter circuit and place them in
open curves facing toward the receiver.

PARTS FOR ‘AUDIO’ TELEGRAPH

Amateur transmitting key.

Bell transformer (see text).

House buzzer.

Audio transformer, 3-to-1 ratio.

Baseboard octal socket.

Tube (1D8GT).

Fahnestock cligos (eight).

Headphones, 2,000 ohm.

Antenna rods (four, see text).

Mica condenser, .005 mfd.

Tubular paper condenser, .002 mfd., 600 v.

Carbon resistor, % watt, 1 meg.

Carbon resistor, 2 watt, 50,000 ohm.

Miscellaneous: Flash-light batteries, “B” An earphone can be used as a public-address mike
batteries, wire, baseboards, etc.




The Get-Started-In-Radio Series

the parts for the first
three circuits.

Your first job will be
to take apart the four-
tube receiver construct-
ed on page 16. Be care-
ful in removing the
parts, as many of them
will be used again.

Both tubes (25B8GT
and 70L7GT) are used
in the amplifier circuit.
The 25B8GT, not using
its triode section, serves
as the input stage and
the T7O0L7GT provides
the output. As shown
in the diagram, resist-
ance coupling is used
and offers sufficient vol-
ume for ordinary use.

In placing the parts,
follow the photographs.
Mount the 25,000-ohm
tone control, the 250,-
000-ohm volume con-
trol, and the on-off
switch on the front
panel. The volume con-
trol fits conveniently in
the space vacated by
the variable tuning con-
denser used in the pre-
vious receiver circuits.

When used as a
phonograph amplifier,
the unit should be con-
nected to a high-im-
pedance pick-up with
a rating of approxi-
mately 18,000 ohms.

HOW TO CONNECT
Ve, S ,-CRYSTAL SET
j: 3101 »~  TO AMPLIFIER

”
H
i TO
P é ?AMPLIFIER
A
B

0.25 MEG.
. VOLUME
CONTROL

i 006 MFD.

25B86GT

SPEAKER

TONE CONTROL
25,000 OHMS |

20 H. (500 OHMS)

70L7GT
/

Soldering iron and pli-
ers are the only tools
needed to assemble the
inexpensive amplifier

How the parts are wired.
Below are the two
socket wiring diagrams

Gr “p ) "o
25B8GT (TOP viEWS) 70L7G6T
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Servicing Your Radio

CHANGING PILOT LIGHTS is a simple operation
in servicing a small A.C.-D.C. receiver, but
be sure that you disconnect the radio at the
wall socket—don’'t just turn off the switch.
A serious short can occur if the pilot-light
bracket and holder drop on the tuning con-
denser or chassis.

SQUEALING AND WHISTLING that make it im-
possible to tune in a station clearly on a
small A.C.-D.C. receiver may mean failure
of one or both of the filter condensers shown
in the photograph above and the diagram
below. The noise is usually accompanied by
a noticeable loss in volume. If defective,
the condensers must be replaced.

THESE ELECTROLYTIC
FILTER CONDENSERS
MAY BE DEFECTIVE,
CAUSING LOSS OF
VOLUME AND WHISTLING
K LINE-CORD
RESISTOR

SWITEH ON
VOLUME CONTROL

26

INCREASED HEATER VOLTAGE may be necessary
if the rectitier tube burns out quickly on an
A.C.-D.C. radio having a new high-voltage
heater tube and no line-cord resistor. Try
replacing the 3525-GT/G rectifier tube with
a 45-volt rectitier, such as a 42Z5-GT'/G, to
increase the heater voltage to 120 voits.

THE PAPER TUBULAR CONDENSER connected be-
tween the power pentode tube and chassis,
as shown in the diagram below, may be
shorted if an A.C.-D.C. radio has gone dead
except for the heater glow inside its tubes.
This is especially true if, upon testing, the
D.C. voltage to the tubes shows only about
20 volts. Remove the power pentode tube
(a 43, 25L6, 50L6, or similar tube) from its
socket, and test the condenser by placing
an ohmmeter across it. If the needle on the
meter swings over, the condenser is shorted
and a new one must be installed.

ouTRUT
TRANSFORMER
IN

»
“.. POWER
PENTODE TUBE

(43,2516, 5006, ETC.)

(6) PLATE VOLTAGE
MEASURED ACROSS
QUTPUT FROM RECTIFIER
WILL BE VERY LOW

(a80OUT 20 vours)

(@) THIS PAPER TUBULAR
CONDENSER, IF SHORTED,
WILLCAUSE THE RADIO
70 GO DEAO




A
Four-Tube
TRF Receiver

The Get-Started-in-Radio
Series

HIS radio is the sixth and last in our

“Getting Started for $8.95” series.
The set is a four-tube, tuned-radio-
frequency receiver with an untuned
stage of radio-frequency coupled to a
tuned detector stage with regeneration.
Only one coil and one tuning condenser
are required, instead of a ganged con-
denser and a pair of matched antenna
and radio-frequency coils. The antenna
coil has been replaced by a 200,000-
ohm, 14-watt resistor between the grid
of the 25B8GT (pentode section) and
the chassis.

The radio-frequency portion of the
set remains the same as in the previous The same chassis and panel used before can be used again
article, except that an audio stage has
been added. The audio stage is re-
sistance-coupled. Bias for the pentode
portion of the TOL7GT tube is obtained
by means of the 600-ohm resistor and
10-mfd. electrolytic condenser.

The antenna should be from 20’ to
100’ long. No ground should be used
unless it is attached to the chassis
through a .1-mfd., 600-volt condenser.

P s Iy

The dual-purpose 70L7GT tube with its
glass bulb removed to show the cylin-
drical arrangement of the elements

25B86T

435 OHMS

200000 OHMS
600 OHMS

A 200,000-0hm resistor between the pentode grid and the chassis replaces an antenna coil in the hook-up

27



The twin phanographs and amplifier are installed
INEXPENSIVE

DUAL-TURNTABLE
PHONOGRAPH

Portable and Easy to Build, It
Provides Sound Accompaniment
for YourOwn Home-Movie Films

28

in a 26" suitcase, the speaker in @ matching hatbox

LL SORTS of entertainment possibilities
are opened with this easily built twin-
table phonograph. If you are a music lover,
it will allow continuous reproduction of your
favorite symphonies and operas. If you like
nonstop music for dancing, it will supply
that. And if your hobby is home movies, it
can be used to provide realistic fade-in and
fade-out accompaniments and sound ef-
fects for your favorite films. Complete and
housed in two pieces of luggage for easy
carrying, the outfit can be built for $35.
The containers for the equipment consist
of a standard 26” week-end bag and a
standard hatbox, matching in color and de-
sign. Into the larger bag go the two self-
starting, A.C. motors with 9” turntables,

Close-up of the mo-
tor panel showing the
two turntables ond
pick-up arms, and the
tone and fader con-
trols. The switches
next to the turntables
operate the phone
motors. While one
unit plays music, the
other may provide
the incidental sounds



two crystal pick-ups, and the 4-watt am-
plifier system with fader and tone control.
In the hatbox is the 8” permanent-magnet
speaker, provided with a 25’ lcngth of heavy,
rubber-covered cable so that the speaker
can be placed beside a movie screen. At one
end of the table is a microphone-type plug
which fits into the jack at the moter panel.
On the motor panel, which is a " by
151" by 247" sheet of plywood, are mount-
ed two S.P.S.T. toggle switches fcr starting
or stopping the two phonograpl motors.
The motors should maintain a constant
speed of 78 revolutions per minute at all
times. Those used by the author have large
bearings and laminated-bakelite helical-cut
gears completely inclosed and protected.
Above the three-tube amplifier is an open-
ing 314” by 10'" and protected by a piece of
cane sheeting 41%” by 11". The cane sheet-
ing may be obtained at any large hardware
store. It should have a coating of black
enamel paint to prevent rust and enhance
the general appearance of the cquipment.
On a small black-crackle aluminum panel,
214" by 6", are mounted the two fader con-
trols regulating the output of each pick-up,
the tome contral, and the amplifier on-and-
off switch which is mounted on the 250,000~
ohm tone control.
The fader controls are two 100,000-ohm

How the two units are set up for use.
The phonographs are beside the movie
projector where the operator can put
on and change records and regulate the
volume. The speaker unit, connected by
a 25' cable, is placed near the screen

variable resistors connected in series be-
tween the control grid of the input triode
and ground. Across these is a 1l-meg., 1-
watt carbon resistor.

The 6C5 is resistance-coupled to the 6F6
pentode by means of the 50,000-ohm, 1-watt
resistor, the .1-mfd. coupling condenser, and
the 500,000-ohm, 1-watt grid resistor. Am-
plification is ample with the crystal pick-
ups used to operate the 6F6 at its maximum
output of 31, to 4 watts.

The power transformer has taree second-
ary windings—300+300 volts at 60 milliam-
peres, 5 volts at 2 amperes, and 6.3 volts at
2.5 amperes. A 30-henrys choke, rated to
pass 75 milliamperes, and two 12-mfd. elec-
trolytic condensers constitute the filtering
circuit. A 10,000-ohm, 1-wzit resistor in the
plate circuit of the 6C5 and by-passed by an
8-mfd. electrolytic condenser stabilizes the
amplifier and prevents feed-back.

A high-mu triode (the CF3) may be sub-
stituted for the 6C5 if greater volume is de-
sired. However, the output of this amplifier,
with the 6C5, is ample even for a small
dance hall. If needle scratch is noticeable,
an inexpensive scratch filter may be con-
nected in the output of each pick-up unit.
The filters can be mounted beside the mo-
tors under the motor panel.

Instantaneous changing of the records is
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Top ond bottom views of the amplifier chassis which should be
bolted to the bottom of the suitcase under the motor-panel grill.
Metal tubes are used—an important advantage in portable units

possible with the twin pick-up
units, one record being readied
while another is playing. For
home-movie work, records or
parts of them can bhe faded in
or out at will. And, if desired,
a sound-effects recording may
be played simultaneously with
an instrumental recording.

Ilya Laskoff, composer and
conductor for the Columbia
Broadcasting Company, sug-
gests the following records for
use with home-movie scenes:

Ifor ocean scenes, Debussy’s
“La Mor” and Mendelssohn’s
“Iingal’s Cave.” For western
scenery, Ferde Grofe’s “Grand
Canyon Suite” and “The Plains”
by Bernard Rogers. For pic-
tures of children, Debussy’s
“Children’s Corner.” For coun-
try scenes, “Pastoral Sym-
phony” by Beethoven,

For industrial scenes of ship-
yards, railroad terminals, or
factories, Mr. Laskoff’s choice
is either ‘“Ironworks” by Mos-
solow, or “Steel Mills” by
Ferde Grofe.

Pictorial diagram of parts under
the motor panel. Needle-scratch
filters may be added if necessary

_TOGGLE_ _
SWITCH ~
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LIST OF PARTS

Power transformer,
volt, 50 ma.; 5 volt, 2
amp; 6.3 volt, 212 amp.

Filter choke, 30 henrys, 400
onm.

Uni\'efsal output trans-
former.

Tubes. 6C5, 6F6, and SWi.

Crystal pick-ups (2).

Phonograph  motors
with 9” turntables.

P.M. speaker, 8".
Suitcase (26" size).
Hatbox.
Chassis, 11" by 4" by 12°.
Oc:al wafer sockets (3).
Shielded hook-up wire.
S.P.S.T. toggleswitches (2).
Volume controls, 100,000
ohm
Tone control, 250,000 ohm.
S.P.S.T.-switch cover plate
(for above).

Electrolytic condensers, 12
mfd., 450 volts (2); 25
mfd., 50 volt; 5 mfd.,

)

50 volt; and 8 mfd., 450
volt.

Tubular condensers, .05
mfd., 400 volt, and .1
mfd., 400 volt.

Carbon resistors, 500 ohm,
5 watt; 2,500 ohm, 1
watt; 10,000 ohm, 1 watt;
50.000 ohm, 1 watt; 500,-
000 ohm, 1 watt; and 1
meg., 1 watt.
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ACTOR FRAMES
- mRZ GROUNCED
TO' CONTRQ:.
PANEL

Above is a com-
plete wiring dia-
gram for the am-
plifier and loud-
speaker circuit.
The mctor frames
are grounded to
the coatrol panel

In this pictoriad di-
agram, the placing
of the parts of the
amplifier circuit
above and below
its chassis are
shown in detaid. In
making all connee-
tions, use solder
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KITCHEN
RADIO

RESEMBIES FLOUR CONTAINER

L/

Matching kitchen bins, the radio is both
dacorative and handy. The lettering and
trim are in black on an ivory background

An
A.C.-D.C. Three-Tube
Receiver

002 MED. AN

‘-LW?G
== >

cap NO CONNECTION

L
4 5 _J
o3 3
e? : 670
@ %: 1(0 MF‘D
] (s0v.
6K7 AND 6J7 25ATG b 3 7
PINNO | GROUNOED  (ALL TUBES SHOWN
TO CHASSIS BOTTOM VIEW) AW " & 3
- G e — :
280 ~ 2 mFD.  ALDC

VOLUME
- ON-OFF Sw,

12,000 OHMS 'z
=3 Thsarn
CONTROL T (50 v _——— —

Follow the numbers in the
circoit diagram for making
the tube-base connections
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ESIGNED specially for
use in a kitchen or
kitchenette, this com-
pact three-tube broad-

cast receiver is built to match
the conventional canisters
used by housewives to store
flour, sugar, and other dry
groceries. Operating on either
alternating or direct current,
the set can be plugged into
any house-wiring outlet and
requires only a short anten-
na and no ground.

To match the set of canis-
ters already in the writer’s
kitchen, the wooden receiver
cabinet was finished in ivory
enamel with black lettering
and trim. The word “FLOUR,”
which appears on the front
just above the tuning dial,
was painted on free-hand.
However, if the reader pre-
fers, he may cut the letters
from a strip of black elec-
trician’s tape, and then press
each letter in place. As elec-
trician’s tape is already ad-
hesive, no glue will be re-
quired. Black paper letters,
available at most large sta-
tionery or art-supply stores,
also can be used, if desired.

Since most kitchen con-
tainers have some sort of
Landle on the top, the writer
placed the volume control on
the top of the cabinet. The
knob makes the general ap-
pearance of the receiver more
realistic. The speaker was
mounted on the right side in
order to leave room on the
front for the word “FLOUR.”

In designing the circuit,
one of the new ultra-midget
combined pentode and recti-
fier tubes was chosen as a
combination rectifier and
power tube to save space and
make the chassis as compact
as possible.

Two all-metal tubes are
used in the radio-frequency
and detector stages and are
coupled through sshieldingiron-
core coils. This provides max-
imum efficiency and results
in an increase in sensitivity
with the result that a greater
number of stations can be
heard with this set than with
most standard A.C.-D.C,

Note the arrangement of
the tubes, coils, and con-
denser on top the chassis

This bottom view of the chassis
will aid you in wiring %he set
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tuned-radio-frequency receivers. Ade-
quate filtering in the plate circuit of
the detector tube avoids instability
caused by feed-back between the
audio and detector stages.

The chassis, which can be cut and
bent to shape easily from sheet
aluminum, measures 112" by 5" by
51,"”. The front and back should be
left open to provide ventilation for
the 2,500-ohm filter resistor. In order
to provide plenty of room for mount-
ing the resistors and by-pass condens-
ers, the dual electrolytic condenser
should be placed above the chassis.
As shown in the photographs, it will
fit under the output transformer of
the five-inch, permanent-magnet
loudspeaker. Before installing the
speaker, a piece of metallic cloth,
which can be obtained from a radio-
supply house, should be cut to shape

LIST OF

Tuning condenser, two-
gang, .00036 mfd.

Tubular condensers
(three), .1 mfd.

Tubular condenser,
.05 mfd.

Tubular
.01 mfd.

Fixed condenser, mica,
.002 mfd.

Fixed condenser, mica,
.001 mfd.

Fixed condenser, mica,
.00025 mfd.

Electrolytic condens-
ers, 50 volt, 5 mfd.;
ultramidget, ultra-
thin, 8 and 8; and
50 volt, 10 mfd.

Line-cord resistor,
280 ohms.

condenser,

PARTS

Resistor, 2,500 ohm,
10 watt.

Resistor, 400 ohm,
1 watt.

Half-watt resistors,
% meg., 20,000 ohm,
2 meg., 200,000 ohm,
and 300 ohm.

Antenna and radio-
frequency coils,
shielded, iron-core.

Volume control and
switch, 15,000 ohms.

Radio-frequency plate
choke, shielded
30 mh.

Miscellaneous — Midg-
et wafer 8-prong
sockets, tubes (see
diagram), speaker.

and glued over the speaker opening
on the inside surface of the cabinet.

As with all radio circuits, caution should be
exercised in making the various connections,
particularly those to the tube sockets. Re-
member that filament voltages are low, plate
and grid voltages are high by comparison,
and that one slip may destroy a radio tube.
All connections should be made carefully with
solder, and connecting wires should be made

Putting finishing touches on the cabinet. At the
right is a rear view of the completed set. The
knob on the top is the receiver's volume control
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as short as possible to insure low losses and
good performance.

The reader will find that the wiring of the
tubes will be greatly simplified if he will com-
pare the numbering of the terminals on the
tube-socket diagrams with those appearing in
the circuit diagram.

In operating the receiver, thirty or forty
feet of flexible insulawey wire strung around
the molding or baseboard will provide good
reception. As with all A.C.-D.C. receivers,
no ground connection should be used,
since the circuit is already grounded
through the power plug.



Two-Tube Receiver

voltage “B’” batteries, the two-tube,

all-wave receiver illustrated will bring
in Lendon, Rome, and Berlin as easily as
Ibcal broadcasts. TUsing two 6C6
tubes, the circuit is basically an im-
provement over the original “B”
batteryless set. The secret of
the Look-up lies in a reversal of
the grids in the tubes. In this re-
ceiver, the suppresser grid (4) in
e¢ach tube becomes the control grid,
while the two grids nearest the
cathode (3 and cap) are connected
to the positive side of the three-
volt “B" supply. This arrangement
causes an unusually large number
of electrons to flow from the cath-
ode toward the plate, and results

ﬁLTHOUGH it operates without high-
4

BRINGS IN FOREIGN STATIONS

A L ANAANNAN

Mount tubes, tuning condenser, transformer, and plug-
in coil atop the chassis; other parts (left) below it

in increased power at low voltages.

For short-wave reception, a “B” supply of
3 volts is used, but for the broadcast band
this may he reduced to 115 volts. With a
short aerial, no antenna trimmer condenser
is used. For longer aerials, use either a .001-
mfd. or a .00025-mid. condenser. The fila-
ment rheostat must deliver from 3.4 to 3.8
volts to the tube heaters.

TUBE

TICKLER,
SOCKET
&

.00025 OR
.00 MFD.

con >
nfC.  SOCKET |

SOCKETS
ARE SHOWN
BOTTOM VIEW

Specifications for the parts are given in this wiring diagram
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Two-way Radio Station
COSTS $18 TO BUILD

Adjusting the midget transmitter
described in this article. Left, the
receiver, and right, the sending key

authorized by the Govern-
ment to use transmitters
for specified emergencies, a
complete sending and receiv-
ing station is detailed on these
pages. Inexpensive and com-
pact, as well as easy to build,
the efficient short-wave receiv-
er and “punchy” little trans-
mitter will provide an excellent
stand-by station in case of
trouble in regular equipmnent.
A choice of two circuits is
given for the receiver. As a
straight one-tuber plus recti-
fier tube, the set will pull in
South American stations and
several amateurs—final results
depending, of course. on the
locality and position of the
antenna. As a two-tuber plus

FOR the amateurs specially

On the transmitter chassis, left, are
a faur-prang 80-meter plug-in cail,
crystal, and 117N7GT tupbe. Shawn
in the view fram underneath are the
filter chake, twa 16-mfd. electrolytic
and twa paper tubular condensers
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the rectifier, it should bring in the European
stations and several more amateurs in the
United States and possibly South America.

A few simple alterations change the re-
ceiver to a three-tube set, so we will de-
scribe only the two-tube version. This cir-
cuit calls for a 6J7 as a pentode detector
and a 25Z6 as a half-wave rectifier. Both
tubes are metal and require no external
shielding. A six-prong coil is used and on
it are three windings—a primary or anten-
na, a secondary or grid, and a tickler wind-
ing.

There are two antenna connections at the
back of the chassis—one leading straight to
the primary winding, the other through a
.0001-mfd. mica condenser to the grid wind-
ing. The first is used when an outside an-
tenna longer than 50’ is employed, while
the other is for short indoor antennas up to
30’ or 40’. Tuning is accomplished with the
.00014-mfd. condenser (the small dial to the
left of the center dial in photo). When a
band such as the 80-meter amateur band
is tuned in, it is spread out over a 180-deg.
arc by means of the band-spread condenser
(the large center dial). This system aids
tuning on short waves.

Regeneration is controlled
by the 50,000-ohm variable
resistor in the screen circuit
of the 6J7. This type of re-
generation is extremely
smooth and eliminates the
loud ‘“plop” as the receiver
goes into oscillation. Any
type of magnetic phones may
be used if the resistance is
between 2,000 and 4,000
ohms.

Ample filtering is provided
by the 20,000-ohm, 5-watt
wire-wound resistor and the
two 20-mfd. electrolytic con-
densers. No hum should be
heard, even at the point of
oscillation, but if it is, try
increasing the .01-mfd. tubu-
lar condenser in the plate
circuit of the rectifier (25Z6)
to about .1 mfd.

The transmitter uses the
new 117TN7GT, which is a
combined power pentode and
rectifier tube. It has a 117-
volt heater, does not need a

Amateur-band tuning is done with
the coil (right) on the receiver:
chassis. The tubes are 6J7 and
25Z6. Above the two electrolytic
condensers, at left in the bottom
view, is the wire-wound resistor.
The RF choke is shown at right

line-cord resistor, and operates directly off
a 115-volt AC or DC line. Tuning is done
with the .0001-mfd. variable condenser
across the four-prong plug-in coil. The an-
tenna coupling is adjusted by the other
.0001-mfd. variable condenser in the an-
tenna lead. A crystal in the grid circuit of
the pentode stabilizes the signal and pre-
vents transmitter drift. The key is inserted
in the cathode and by-passed by a .l-mfd.
tubular condenser. Another .1-mfd. tubular
condenser across the 115-volt line smooths
out any remaining “ripple” in the signal
sent.

Tuning a transmitter correctly involves
patience, but can be done easily with the
aid of a 0-50 milliammeter. With the an-
tenna disconnected and both variable con-
densers in mesh, the 0-50 milliammeter
(which is connected across the key termi-
nals) should read 35 milliamperes. Gradual
reduction of the capacity of the tank or
tuning condenser will dip the needle to
about 18 milliamperes. Further reduction
will cause the needle to jump back to about
23 milliamperes and stop there. Regulate
the tuning condenser so that it reads about
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LISTS OF PARTS
TRANSMITTER
Cabinet, T%” by 43%” by 4%”.
Four-prong 80-meter plug-in coil.
Rubber line cord and plug.
Octal wafer socket.
Four-prong wafer socket.
Mounted crystal, 80 meters.
Five-prong socket for crystal.
Pentode-rectifier tube, 11TN7GT.
Filter choke, 12 Henrys, 250 ohms.
Toggle switch, S.P.S. T.
Condensers: Mica, .001 mfd.; elec-
trolytic (2), 16 mfd., 150 volts;
paper tubular (2), .1 mfd., 600
volts; tuning (2), .0001 mfd.
Carbon resis.or, 3% watt, 50,000 ohm.
Ceramic ante.una binding post.
Transmitting key.

RECEIVER
Cabinet, 7%£” by 4%” by 44”.
Six-prong 80-meter plug-in coil.
Midget RF choke, 2.5 millihenrys.
Resistor line cord, 290 ohms.
Octal wafer sockets (two).
Six-prong wafer socket.
6J7 triple-grid dectector tube.
25Z6 half-wave rectifier.
Variable resistor, 50,000 ohms.
Attachable switch, S.P.S.T.
Condensers: Electrolytic (2), 20
mfd., 150 volts; mica (3), .0001
mfd., .00025 mfd., and .0002 mfd.;
tubular paper (2), .1 mfd. 600
volts, and .01 mfd.,, 600 volts;
tuning (2), .00014 and .00002 mfd.
Resistors: Carbon (2), 100,000
ohms, 1% watt, and 1 megohm,
1%  watt; wire-wound, 20,000
ohms, 5 watts.

EXTRAS FOR THREE-TUBE RECEIVER

Resistor line cord, 260 ohms.

Pentode-rectifier tube, 32L7GT.

Condensers: Llectrolytic, 5 mfd.,
25 volts; paper tubular (2), .002
mfd., 600 volts, and .05 mfd.,
600 volts.

Resistors: Carbon (3), 1 watt, 600
ohms; % watt, 500,000 ohms, and
1% watt, 250,000 ohms.

20 milliamperes or at a degree on
the dial where it is slightly more
out of mesh than at the maxi-
mum dip of the needle.

Now connect the antenna. The
needle will instantly jump back
to 35 milliamperes. Turn this
time the antenna condenser until
the needle dips to about 30 milli-
amperes. Turning the condenser
further out of mesh will cause the
needle to dip to about 25 milli-
amperes. However, the antenna
is correctly loaded at the 30 milli-
ampere reading, so turn the con-
denser back until the reading is
again 30 milliamperes.
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Pictorial diagram of the midget radio transmitter using the
new |I7TN7GT combination power pentode and rectifier tube
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watts are fed into the antenna by this little sending oufit

H7ZN7GT

PLATE CONNECTED
IR‘ N TOPINT

FILTER
CHOKE

K. 1@amep A

"N isov

cuassis A

+»OOOIMFD
ANT. COND.

BOMETER
colL

(5S-G TURNS

REMOVED)

. TUNING
COND.




f - T = i ‘7] At left, a pictorial diagram of the
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Below, wiring diagram for the
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COMBINATION

RADIO RECEIVER

AND

AMPLIFIER

Top and bottom views of the receiver and amplifier.
The condenser is roised to be in line with the center
In the tube bonk, those unshielded are
35Z5.6T/G's. The unshielded coils are shown below

of the dial.

found in most stationery stores, in-

stead of the usual steel radio chassis,
this instrument combines into one unit a
TRF broadcast receiver and high fidelity
P.A. amplifier. By an unusual circuit ar-
rangement all five tubes are in operation
when the instrument is in use either as a
radio receiver or as a Public Address am-
plifier, that is, the radio frequency stage
and detector stage double as the first two
stages of the P.A. amplifier.

An analysis of the circuit shows at once
that no power transformer is employed.
The circuit is operated only on straight AC
current. In spite of the lack of a power
transformer, the output from the rectifier
circuit is still higher than the line—
200 volts to be exact—and the maxi-
mum power output of the 25L6-GT/G
tube, about 5 watts, can be obtained.
The high plate voltage is obtained
by using a voltage doubler circuit
with two 35Z5-GT/G’s.

When the upper feed line in the
diagram is positive, current flows
through the lower tube and the 30
mfd. condenser and charges the con-
denser. When the reverse condition
occurs on the other half of the cycle,
the power line lead to the cathode is
positive and no current can then

l |SING an inverted metal letter holder,

LIST OF PARTS

Metal letter holder.

Dial, 8”. Octal sockets (5).

Socket and plug, 4-prong.

Electrodynamic speaker, 6",
field 450-500 watts.

Output transformer, 2,000 ohms.

Toggle switches: S.P.S.T. on-off,
S.P.D.T. radio-phono.

Volume control (2): 250,000
ohms, 750,000 ohms.

Tone control, 50,000 ohms.

Coils, unshielded: RF, antenna.

Tubes: (2) pentode-triode 12B8-
GT; beam power 25L6-GT/G;
(2) half-wave rectifier 35Z5-
GT/G.

Condensers: Tuning, 2-gang.
Paper tubular, 400 volts, (3)
05 mfd., (2) .06 mfd.,, (3) .1
mfd. Electrolytic, 50 volts, 5
mfd., (2) 10 mfd.; 250 volts, 12
mfd.; (2) 450 volts, £J mfd.

Resistors: Carbon, % watt,
3,000 ohms, 125,000 ohms, 150,-
000 ohms, 200,000 ohms, 400,000
ohms, (2) 750,000 ohms, 1.5
megohms; 1 watt, 8,000 ohms,
30,000 ohms; 2 watts, 600
ohms. Line-cord, 140 ohms.
V‘{‘ire—wound, 10 watts, 2,000
ohms,




flow through this tube. The plate of the
other tube, however, is also positive and can
now operate and permit current flow to
charge the upper condenser. Since the two
condensers are connected in series and are
charged 60 times a second, the useful volt-
age delivered to the speaker-field choke
amd filter condenser is equal to twice the
power line voltage.

Tracing the wiring diagram further and
beginning with the antenna circuit, you will
notice that the pentode section of one
12B8-GT tube is used as an RF amplifier,
which is a transformer coupled to the pen-
tode section of another 12B8-GT acting as a
biased detector. The triode portion of the
first 12B8-GT is employed as a pre-am-

Volume control is below the tuning knob at the

center of the front panel. In the rear view at

the right, the speaker leads are shown plugged in
VOLUME
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plifier stage, while the triode portion of the
second 12B8-GT becomes the second stage
of the five-tube amplifier. Pick-up connec-
tions are made into this stage. The output
from the two 12B8-GT'’s is fed into the
25L6-GT/G power amplifier, a switching ar-
rangement in the grid circuit connecting
either the pentode stages (radio) or the
triode stages (P.A. amplifier).

No radio cabinet is shown for this re-
ceiver—nothing but a polished front panel
—as it was felt that the reader might like
to try his hand at designing his own cabi-
net, especially if he is proficient in wood-
working. If time is important and there is
an old radio console handy, the chassis can
just as well be slipped into that cabinet.

12B8-GT
(PENTCDE)

2000w
JOWATTS

SPEAWER

.1* ﬂl777 7750;&&‘00"

3575~
GaT/G

— |

(TRIODE)

E
o
:

Complete witing diagram showing in detail the connections for the radio receiver and P. A. amplifier.

Left, above, a sketch showing the layout of the

parts, and left, below, a base layout for the tubes
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Servicing Your Radio-

OME of the most annoying experiences
with old-model receivers or new models
that have been in use for some time are
caused by humming. This can be traced to
several sources, most of them within the
scope of the amateur repair man. Among

the most frequent are hum in the phono-
graph of a combination set or in an older-
type electrodynamic speaker, or that caused
by a broken filament resistor, weak or gassy
tube, or faulty electrolytic condenser. The
pictures below illustrate the cures.

WHEN the hum occurs in the speaker only when
the phonograph is being used, ground the pick-up
arm and motor frame to the radio chassis, both leads
from the pick-up being grounded with braided shield
covering. If the hum persists, a 1/16” metal plate,
8” to 12” in diameter, will act as a magnetic shield
if screwed to the motor board between the motor and
turntable.

SHOULD an old-type elec-
trodynamic speaker lack
a “hum-bucking” winding
on the voice coil, connect
a 30-ohm, 10-watt, center-
tapped potentiometer
across the power trans-
former’s 2.5-volt or 6.3-
volt heater winding in
series with the voice-coil
winding. A short, soldered
wire serves as a center tap.

FILAMENT resistors, used
in earlier models before in-
directly heated tubes were
perfected, must be re-
placed if they are broken.
They are connected across
the filaments of RF and
other tubes to supply grid
bias current and balance
out hum from the power

' transformer’s AC filament
l winding.

FILAMENT RESISTOR

Often hum can be corrected by replacing o weak
or gassy rectifier tube. If hum increases after the
sct hos been on for a while, a power tube may be
ot fault, especially an old 47 power pentode tube

Electrolytic condensers go bad for many reasons—
they may have open or short circuits, or the wet
type may dry out and lose effective capacity. In
any case, the best bet is to get o new condenser




“LETTER"
RADIO

CAN BE MAILED

ERE is a novelty radio re-
H ceiver that you can slip
into an ordinary envelope

and mail to one of your radio-
minded friends as an amusing
birthday or holiday greeting.
Mounted on a conventional sce-
nic post card and covered with a
second post card so that all wir-
ing is concealed, the set consists
of a simplified tuning coil and a
crystal detactor. With earphones
clipped to two of its paper-fas-
tener terminals and a ground and
antenna attached to the two re-
maining terminals, the set is
ready to bring in near-by broad-
casting stations. Tuning is ac-
complished by fastening a small
spring clip to the various taps
on the homemade ‘spider-web"
tuning coil, while a sensitive
spot on the crystal can be found
by shifting the cat whisker from
one point to another until a sta-
tion is heard in the earphones.
The tuning coil is made by inter-
lacing 100 turns of No. 30 double-
cotton-covered wire around sev-
en “spokes” cut in a 33" diameter card-
board disk, as shown in the drawing below.
The coil should be tapped every twenty turns
by removing the insulation and applying a
blob of solder, The two post cards, which

The tiny receiver with its post-cord "cobinet” removed
to show the wiring. Circuit ond coil ore shown ot right

v

The letter rodio con be moiled out of town for six cents. It
is tuned by moving o spring clip from one coil top to onother

form the ‘‘chassis’” and “cabinet” of the tiny
receiver are held together by the paper-
fastener terminals. To save space, flat
copper ribbon was used in making the vari-
ous connections.
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You

Can Build—

FM RECEIVER FOR $22

A Complete Eight-Tube Set

verter, but a complete eight-tube FM

receiver, and it can be built for only
$22. Extremely compact, it is mounted in
a cabinet usually sold for four-tube re-
ceivers.

A simplified version of the original FM
circuit is used, a circuit so rapidly becom-
ing standard that a kit of low-cost com-
ponents has been put on the market. These
parts, used in this design, are a set of three
FM coils (antenna, RF, and os-
cillator), three special FM LF.
transformers peaked at 4,300 kilo-
cycles, a discriminator transform-
er, also peaked at 4,300 kilo-
cycles, and a three-gang tuning
condenser, each section having a
capacity of 7-22 mmfd.

The main difference between a
standard broadcast superhet and
an FM superhet is the use of a
limiter tube and a *“discrimina-
tor” stage. Otherwise this FM
receiver consists of the usual R.F.
stage (converter stage) and two
I.F. stages (second detector and
audio stage). The ‘discrimina-
tor” stage makes possible the de-
tection of FM impulses and dis-
criminates against standard or
amplitude-modulated impulses.

—I—HIS unit is not just another FM con-

Tap view of chassis, shawing the campact layaut of
tubes, transfarmers, candensers, and speaker, which
permits installatian in a small, four-tube cabinet
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In an FM receiver all grid and plate
leads must be as short as possible, espe-
cially in the RF and converter stages. The
layout here allows short leads between the
tube prongs, condensers, coils, etc. The
10,000-ohm, 1-watt loading resistors across
the secondary windings of the coils stabilize
and balance the LF. circuits. An elaborate
decoupling system in each plate and screen
lead of the first five tubes eliminates feed-
back between the circuits which would cause
oscillation. The rectifier tube and circuit
deliver 250 volts at about 60 milliamperes.

Frant panel of the FM receiver described in this article

Battam of chassis. Nate filter chaoke in center
ond the special FM cails an extreme right. A
phane jack indicated in diagram is nat shawn




It is difficult to align
an FM receiver, and a
dependable dealer will do
it for you. Those who are
ambitious, however, and
can obtain a signal gen-
erator can do it at home.
Align the discriminator
transformer by applying
a signal of 4,300 Xkilo-
cycles to the grid of the
6SJ7 and connecting an
O-1 ma. meter with a
100,000-ohm resistor in
series with the meter
across the 6H6 cathode.
Adjust the secondary
trimmer of the discrimi-
nator until a movement
of the meter's needle is
noted. As the trimmer
is tuned, the meter will
g0 plus or minus, either
side of the resonant frequency. Set the
trimmer so the meter reads zero voltage.
The primary trimmer of the discriminator
transformer is adjusted to the maximum
reading when it is connected between the
center tap of the transformer and ground.

To align the LF.’s the same O-1 ma. is
connected in series with the grounded side
of the 50,000-ohm variable resistor (sensi-
tivity control). By-pass the meter with a
.02-mfd condenser, and apply a 4,300-kilo-
cycle signal to the grid of the preceding
6SK7. Tune the transformer for a maxi-
mum reading on the meter. Apply a signal
to the next 6SK7 and repeat the procedure.
To align the trimmer condensers on the
three-gang tuning condenser, tune in a sta-
ticn and adjust each trimmer, by ear, until
the station is received at maximum volume.

Adjusting the trimmer condensers. The steel cabinet has a hinged lid

If the set is located within ten to 15
miles of an FM broadcasting station, a
short piece of wire (about ten feet) con-
nected to point “b” on the antenna birding
post will suffice, but for best results a spe-
cial doublet FM antenna should be con-
nected to “a” and “c” on the binding post.

There are two important points about FM
reception to keep in mind. First, the dis-
criminator stage will not operate satisfac-
torily unless a sufficiently strong signal
reaches the grid of the 6SJ7. Secondly, the
range of FM is limited to about 50 miles.

The five-inch permanent magnet speaker
doe: not do justice to high-fidelity FM re-
ception. It is better to buy one of the
high-fidelity speakers now sold for FM re-
ception and use the small speaker just for
speech or for monitoring the reception.

(CONTINUED)

Making final adjustments. Since the tubes and
power transfarmer generate heat, two four-inch
ventilation hales should be cut in cabinet's back

* .
m PYCN PP 1 NI DU — : .

View of the RF portion of the FM chassis, showing
the three-gang tuming condenser, the 6SK7 RF tube
at front, and the 6SA7 mixer tube held in the hand
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azy-Man's Tuner

SIMPLIFIED PUSH-BUTTON REMOTE-CONTROL

F YOU have always wanted a simplified re-
mote-control tuner for your broadcast re-
ceiver here is an easily built unit that needs
neither motors nor expensive equipment and
requires only a minimum of connections to
your receiver circuit.
With it, you can turn
your set on or off, select
any one of six stations
merely by pushing a but-
ton, and control the vol-
ume; all without budg-
ing from your armchair.
Provided with a long
cable, the small remote-
control box can be car-
ried to any room in your
house.

Basically, the unit
operates by automati-
cally connecting into the
receiver preset padding
condensers that tune the
circuit in place of the
usual tuning condenser.
Operating one of the
buttons on the push-but-
ton tuner switch panel
in the remote-control
box energizes a corre-
X ngﬁ:& sponding relay at the

IN SET AUDIC receiver which serves to

AMPLIFIER connect the desired con-
densers into the circuit.
In the unit shown, six
tuning buttons are em-

: TC FRAME
OF GANG
| CONDENSER:

—12
£ 4 FU LT P e

20.000 QHMS (VOLUME CONTRCL)

This comprehensive diagram shows the wiring of the
remote-control tuner, the relay system which tunes
the radio circuit, and the receiver connections
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Fits Any Broadcast Set

UNIT

ployed to operate six relays,
which in turn make the
condenser connections and
provide a selection of six
stations. Volume control is
obtained by a potentiom-
eter built into the control
box.

Designed for use with
the conventional broadcast
superheterodyne or tuned
radio-frequency set employ-
ing a two-section tuning
condenser, the unit makes
use of twelve padding con-
densers, two for each relay
circuit. When a relay is
operated, one of these pre-
tuned condensers is con-
nected across each section
of the two-section con-
denser. In receivers em-
ploying three-section condensers, three pad-
ding condensers must be used with each cir-
cuit, and three-pole relays will be required to
make the necessary connections.

The actual details of construction should

TUNNE
BOYTONS

The push-button case alsa houses a volume
control, an on-off switch, and a pilot light.
Brackets aid in mounting the relay unit

1S EASILY ASSEMBLED FROM

INEXPENSIVE PARTS

Placed beside your chair, the tuner lets you adjust your radio with ease

not cause the set builder any great difficulty.
The box for the remote-control unit is a
standard wooden card-file case, 3” by 5",
trimmed off until it stands 31,” high, out-
side measurement. A Y ”-thick composition
panel holds the push-button controls, a pilot
light, and an on-cff switch. A slot is cut in
one end for the calble. Incidentally, the cable
may be of any length and of any type so long
as it has the necessary number of conductors.
Rowever, since it must
carry 110 volts A.C,, the
insulation must be good.
(Continued)
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[ LIST OF PARTS

One double padding condenser, 290-
310 mmf{d.
| Two double padding condensers, 35-
120 mmfd.
Three double padding condensers, 80-
225 mmfd.
Electrolytic condenser, 10 mfd., 25
volt.
Variable resistor, 20,000 ohms.
Resistor, 1 watt, 1 meg.
| Two relays, 6 volt, A.C., double-pole,
double-throw.
Four relays, 6 volt, A.C,, double-pole,
single-throw.
Push-button tuning unit, six buttons.
Thirteen-wire cable.
| Fifteen-connection plug and socket.
Miscelluneons:—Pilot larap and sock-
et, control box and panel, single-pole,
single-throw toggle switch, wire, etc.

The relay unit can be fastened directly to
the receiver chassis. It measures 2',” by
3% " by T12". Here the six relays, controlled
by the remote-control buttons, make the
necessary connections between the pad-
ding condensers across each section of
the receiver's tuning condenser. In this
unit, the standard fifteen-connection
socket for the control cable is also
mounted.

Should the cable be removed at any
time, the receiver will not operate un-
less a wire jumper is connected between
the plug terminals 17 and 72. and 7 and
2 (see diagram).

It will be noted that relays 1 and 2
have their contacts connected some-
what differently from the others. When
either of these operates, all connections

to the following relays are automatically
opened, This is necessary to eliminate the
unavoidable stray capacity in the relay con-
nections. The four other relays may be of
the double-pole, single-throw type, with con.
tacts closed when the relay is in the “make”
position.

The initial tuning of the padding con
densers can be accomplished easily. They
should be adjusted, section by section, until
the loudest response for each desired station
is obtained. Any type of tuning indicator on
the receiver is a great help at this stage. The
condenser values shown allow full coverage
over the band.

Care must be exercised in setting the re-
mote volume control. With the latter set at
full volume, turn the receiver volume control
up until the receiver output is louder than
normal. Then reduce it to the desired level

with the remote volume control.

When using the remote control, make sure
that the receiver’s tuning condenser is turned
all the way out (to the high-frequency end
of the dial). This procedure must, of course,
also be followed during the initial tuning of
the padding condensers.

In pretuning the podding condewsers, they
should be adjusted with o screw driver to
give moximum volume on the desired stotions.
A multiple plug mokes the reloy connections




The public-address amplifier in use.
With the radio-frequency tuner, it will
rival in performance many larger sets

TUNER AND AMPLIFIER MAKE WORLD'S SMALLEST

Public-Address Units

one’s hand, these midget public-ad-
dress amplifier and radio-frequency
units will perform as well as many larger
battery or A.C.-D.C. sets. Only 3%” long,
27%"” wide and 23" high, they are com-
pletely self-contained, even to batteries.
In the tuner there is a 114-volt “C” bat-

SMALL enough to fit into the palm of

At the left is
the tuner unit.
It may be used
individually as
aheadphonere-
ceiver or with
the amplifier as
a broadcast set

When the omplifier is con-
nected with the tuner, the
triode tube is removed and
the grid and plate terminals
of the socket are joined by
a piece of insulated wire

tery, used as a bias for the 1T4 detector
tube, and two flashlight batteries (in paral-
lel), supplying 11¢-volt '“‘A” current to the
two 1T4 tubes. Inside the amplifier is a
6715-volt “B” battery which supplies plate
current to all the tubes in both umits, and
a large-size flashlight cell for lighting the
filaments of the three amplifier tubes
(HY123—1Q4-—1Q4).

The tuner consists of a radio-frequency
stage using a pentode r.f. amplifier coupled
to a detector stage using the sams type of
tube. Coupling is accomplished with an
iron-core r.f. coil with a shielding can
of 14" diameter. The antenna coil, of the
same size, also has an iron core.

The amplifier unit consists of a triode

51



2-GANG

TUNING \

CONDENSER I\
. 3 — TN

v \
.
Thetuner is a radio- \ \
: \

frequency stage us-
ing a pentode r.f.
amplifier coupled
to a detector stage
using a tube of the
same type. Cou-
pling is accom-
plished by means of
aniron-core r.f. coil

A+t'av. c-15V. , C+A-

PUSH-PULL
OUTPUT TRANG?

vOLUME
CONTROL.

C BAYTERY
1Ayors

N.B. When using tuner as on individuel 2-tube recsiver
connect phones fo points “a” ond "

woy sockel. As o “B" botery will also Be nesded
(45, volts) connect it 1o “¢“ ond “o™ c=4B, a=-8

N.B8. When wiing o pick-up or microphone connect it

to points “o” and “b" on the thres-way INPUT socket.

=T HATTRAY

GRID

"NOT =
PLATE]| USED /
/
re - \ 00SMFD
\
: .

The amplifier unit
consists of a triode
input stage, trans-

PUSH-PULL =~

former-coupledtoa OUTPUT TRANSE

pentode push-pull "y

output stage. Small % :
three-prong plugs A

are used to connect
the units together
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This is the underside of the tuner cabinet, showing
the midget two-gang cordenser and the bateries

SPEAKER
'

7 ;/o
B+

3-WAY pPLUG

p

PUSH-PULL QUTRUT
TRANSF(MOUNTED ON SPEAKER)

input stage transformer-coupled io a pen-
tode push-pull gutput stage. When the am-
plifier is connected to the tuner, remcve the
triode tube (HY123) and join the grid and
plate terminals of the socket as showr.

Small three-prong plugs are used ic con-
nect the units, and a similar plug joins the
output transformer tc the speaker, which
may be any type of p. m. speaker.

The tuner may be used individually as a
sensitive headphone receiver, or it may be
connected to the amplifier to form a power-
ful broadcast set. Either a comkination of
anterna and ground, or just a short an-
tenca, may be use¢ with the tuner.

Since the omplifier "A" battery lasts only eight
to ten hours, its replacement is simplified by
mounting it above the chassis os pictured below

Positive contact of the “A' battery is mode to o
lug soldered to one of the lugs on the switch. The
minus connection is made by contact with cabinet

The 67%2-volt "B battery thot supplies plate cur-
rent to all the tubes in the two units fits snugly in
the bottom of the gray wrinkle omplifier cabinet

PARTS FOR TUNER

Iron-core antenna and r.f. coils 'shicided).

Volume control, §0.000 ohms.

AMiniature T-prong tube sockers 21,

Midget two-gang ‘uning condense-.

Miniature r.f. pentode tubes (2) 174,

Miniature slide switch d.p.s.t.

Three-way miniature plug and sccket.

Insulated banana plug and jack.

Small 1%-volt flashlight cells (3).

Tubular condenser, .05 mfd., £00 volts.

Tubular conédenser, .01 mfd., 200 vnlts.

Mica condenser, .(0002 mfd.

Carbon resistors, 4 watt, .53 megerm; %2
watt, 50,000 ohmis.

Tubular condenser, .002 n:.d.. 2(0 volts.

PARTS FOR AMPLIFIER

Midget push-pull
(1.15:1).
Miniature 5-prong tube socket.
Miniature 7-prong {ube sockets (2).
Miniature s.p.s.t. slide switch.
Three-way miniature plugs and sockets.
Standard p.m. speaker with transformer.
Miniature dectector tube, HY123.
Miniature beam-power pentodes, 3Q4.
Flashlight battery, 1.5 volts.
Miniature €7%-volt “B” battery.
Electrolytic condenser, 25 mfd., 25 volts.
Carbon resistor, 1 watt, 300 ohms.
Carbon resistor, % watt, 1 megohm.
Tubular condenser, .005 mfd. 200 volts.

audio transformer
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ITH two independent sets of controls,
Wmounted on opposite ends of its cab-

inet, this novel bedside receiver can
be operated easily by either occupant of twin
beds. A flick of a conveniently located switch
instantly changes the operation of the set
from omne side to the other.

The circuit makes use of four all-electric
tubes of the octal type. The filaments of these
tubes are designed to function on either alter-
nating or direct current, and in this particular
set are coupled to each other in a rather in-
teresting arrangement. The first tube, which
is a radio-frequency pentode, is coupled to
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Twin-Bed
Radio

CAN BE TUNED
FROM EITHER SIDE

At the flip of a switch, either of two pairs
of controls on opposite sides of this twin-
bed radio will tune and regulate the receiver

the detector stage through a high-imped-
ance radio-frequency choke, a .0005-micro-
farad mica condenser, and a one-megohm
resistor, instead of the more conventional
radio-frequency coil and tuning condenser.
This method was chosen in order to sim-
plify the connections for switching from
one set of controls to the other. Two
separate tuning stages would have resulted
in the circuit being too unstable because of
the feed-back through the switch wiring, un-
less careful shielding were employed.
However, choke-coupling of the radio-fre-
quency stage has its disadvantages, the main
ones being a slight loss in volume, and broad-
er tuning. To eliminate the latter, an iron-
core, rzdio-frequency choke should be used,
together with a well-designed antenna coil.
If the reader desires still greater selectivity,
he may obtain it by using a shielded, iron-
core antenna coil with a low-impedance
primary.




The second disadvan- The circuit's four octal tubes are grouped on the top of the chassis.
tage, namely, loss of vol- Al other parts but the speaker are below it. Note the two volume-control
ume, is eliminated by units and tuning condensers, and the handy selector switch at the back

using impedance-coupling
between the detector and

g |

audio stages, instead of re-

sistance-coupling. A cen- - CONTROLSWITC!
ter-tapped impedance e e e = e~
choke is employed for this. r

It is connected into the s

grid circuit of the output ._..A"

tube. Since such chokes
are hard to find in radio-
parts catalogues, a good l
substitute may be made by |
using a standardized trans- |
former with a one-to-two | & @
or one-to-three ratio. |

To change the audio i
transformer into a center~ ——
tapped impedance choke, |
simply connect the out I
wire of the primary wind- 1 o
ing to the in wire of the
secondary winding, and

then ground them directly . ﬂ
to the chassis. The start ] d
of the primary winding —— A /_. -~ 5

then goes to the grid-coup-

ling condenser, while the

other end of the secondary =~
winding goes to the grid X
of the 25A6G output tube.
If the reader is unable to
determine the correct con-
nections beforehand, all he
needs do is try the leads
from the transformer first
one way and then the oth- I
er, retaining the connec- v

tions that give the best
results. The output pen-
tode, which is a 25A6G,
will easily handle a two- h Y
watt output without over- AT E

000000

\ =
00035 MFD.
EACH

0.1 MFD.
EACH

\ ON-OFF SWITCHES
~<"300 OHMS wEE = f—‘{Eoo
EACH N

L

CRLE

i

i
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SPEAKER
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The chassis is placed well to the rear of the cabinet, to
leave room for the speaker mounted behind the front panel

loading, which is ample for most purposes.

In the interests of compactness, a special,
six-inch orthodynamic speaker is used to
handle the output from the set. Its total
depth is only 214 ”, which is considerably less
than the depth of a conventional six-inch
electrodynamic speaker. The magnets of the
orthodynamic speaker, mounted directly
above the center of the cone, :nake this sav-
ing of space possible.

The switch used in the bedside radio to
change the tuning controls from one side to
the other is of the three-pole, double-throw
type. Since it is impossible to obtain a toggle

THIS SIDE
DETACHED

How the modernistic wooden cabinet is constructed

56

switch of this kind, a rotary
switch such as that used in tube
analyzers was chosen instead.

The cabinet, measuring 71" by
714" by 73,”, is constructed of
wood, as shown in the drawing
below. Because of the projecting
shafts for the dual controls, one
side of the cabinet must be made
detachable so that the chassis can
be slipped into place. To complete
the modernistic appearance of the
general design, the writer enam-
eled the cabinet black and applied
strips of decorative silver banding.
Although this can be thin metal,
the same effect can be obtained
with sections of metal-foil ribbon
of the type sold for indoor an-
tennas. These can be cemented
in place after the finish has been
applied.

Like all A.C.-D.C. receivers,
this set requires no ground, the
circuit being grounded internally
through the house wiring. For an antenna,
either an outdoor or an indoor aerial can be
used. In the original, a twenty foot length of
silk-covered wire strung around the molding
gives excellent results.

- - _—

l LIST OF PARTS

| 6K7G tube.
6J7G tube.
25A6G tube.
25Z6 tube.
Two .00035-mfd. midget condensers.
Two 16-mfd. electrolytic condensers.
One 5-mfd., 25-volt electrolytic con-
denser.
Three .1-mfd. tubular condensers.
One .05-mfd. tubular condenser.
One .02-mfd. tubular condenser.
I Two .0005-mfd. mica condensers.
One line-cord resistor.
| Two 300-ohm, %-watt resistors.
One 1-meg., %-watt resistor.
One 2-meg., %-watt resistor.
One 200,000-ohm, %-watt resistor.
' One 600-ohm, 1-watt resistor.

Unshielded antenna coil.

Iron-core, radio-frequency choke.

Three-pole, double-throw switch.

Two 15,000-ohm volume controls with
switches.

Audio transformer, 1 to 3 ratio.

Filter choke.

Miscellaneous :—Aluminum chassis, T%”
by 4%” by 3”; four octal tube sockets,
four dials, two aluminum shields, two
insulated grid-cap leads, speaker, etc.




Servicing Your Radio

YOU HAVE an old radio set whose re-
ception is not up to 1942 standards, you
can modernize it yourself. The receiver

illustrated here was one of the first AC-DC
radios to use a plastic cabinet, and had no
line-cord resistor, no 25Z5 or similar-type
rectifier, and had a magnetic speaker.

The first thing to do, of course, is to
remove the chassis from its plastic cabinet.
Before starting to work on the chassis, be
sure to dust and clean it thoroughly. The
magnetic speaker is removed from the chas-
sis and replaced by a four-inch permanent-
magnet speaker. Since no output trans-
former is required with a magnetic speaker,
one will have to be purchased. It is mount-
ed directly to the four-inch speaker, on top,
and may be seen clearly in the picture.

The set originally used a 39 tube as RF
amplifier, a 36 tube as detector, an 89 tube
as power amplifier, and a 37 tube as half-
wave rectifier. Since those tubes first ap-
peared several improvements have been
made, and the new tubes now have greater
sensitivity and clarity. Sockets and tube
bases, however, have changed also, and it
is not a simple matter of plugging a new
tube into the old socket in order to use the
new tubes. Adapter sockets have to be
purchased. To replace the 39 RF amplifier
tube use a 6K7-GT, instead of the 36 detec-
tor tube use a 6J7-GT, instead of the 38
power tube use a 25L6 or 25L6-GT, and
instead of the 37 half-wave rectifier tube
use a 25Z6 or 25Z6-GT. In using the 25L6
power tube, the bias resistor in the set
will have to be changed to one having a
value of approximately 600 ohms.

In the original set, a built-in heater re-
sistor was used. It should be replaced by a
line-cord resistor of 180 ohms. This is the
correct value for the tubes listed above.

OLD BUILT-IN RESISTOR
(DlSCONNECTED) 2

ADAPTER SOCKETS are essential for new tubes

647-GT AND GJ7-GT  25ZG-GT 25L6-GT y (o5 ' 20)
TO \ o043,
4 ' ‘89
|

—— *
- L
10 -
CHASSIS N

SWITCH J
VOLUME

CONTROL

BUILT-IN ‘RESiSTOF} 180w

LINE CORD

=

lIs YOLTS

-0C

BOTTOM VIEWS SHOWN (K.B. = N € MEANS NO CONNECTION) Tube wirings, left; general wiring diagram, above
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A Radio for Your Floor

ESIGNED so that it can be
attached to the standard
of any floor lamp, the
radio set illustrated forms

a handy auxiliary receiver for
| living room, bedroom, or den.

Mounted on a bridge lamp it pro-
! vides a radio for card games; at-
tached to a floor lamp beside your
favorite chair it puts the eve-
ning’'s programs at your finger
tips; and fastened to a standing
lamp in your bedroom it serves
as a convenient bedside set. Since
the receiver’s cabinet simply is
clamped around the lamp’s stand-
ard, as shown in the photographs,
the absence of exterior fittings
or brackets also makes it possi-
ble to use the unit as a conven-
tional table radio. The compact
receiver requires no external
ground, and can be operated with
nothing more than a short indoor
antenna.
. There is nothing particularly
complicated about the A.C.-D.C.

: These views of the cabinet and underside
‘ of the chassis show how the various con-
densers, resistors, and tubes are placed
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Lamp

circuit, which is unusually
sensitive and free from hum.
Only two tubes are used. One
of the new locking-type-base
pentode tubes (TAT) was
chosen as the detector. It is
resistance-coupled to a com-
bination output pentode and
half-wave rectifier (32L7).
No grid cap is provided on
the detector, as these new
tubes are of the single-end
construction, the grid con-
nection being brought out at
the base. Because the rated
heater voltage of the 7TAT is
slightly higher than that of
the 32L7, a 2-watt resistor
of approximately 1,500 ochms
must be placed across the
heater connections on the
base of the 32L7. The resistor
can be soldered directly to
the lugs of the socket.

To save space, no filter
choke is used. Instead, a 1,-
000-ohm, 1-watt resistor is
connected between the dual
electrolytic condenser (16-24
mfd.). This provides adequate
filtering and allows the neces-
sary voltage to get through
to the plate of the tubes. A
larger resistance cannot be
used without an appreciable
loss in volume.

The .00025-mfd. mica con-
denser indicated in the an-
tenna lead is extremely im-
portant, since it eliminates
any possibility of blowing
out the tubes or burning
the primary of the antenna
coil (which could start a
fire) should the antenna wire
or antenna lead accidentally
come in contact with a
ground pipe or radiator.

The hinged mahogany cab-
inet measures 43" by 61"
by 8”, the lid being 14" deep
(this is included in the over-
all depth of 43, "”). The sides

INTERNAL
{ SHIELD

BOTTOM VIEW
OF SOCKETS

K .005
(32L7-6T) .« MFO.

Eosily built, the set can be clamped to the upright of any floor lomp

are constructed of %" wood, while the front sides of the 314" diameter opening for the
and sides were cut from 1,” wood. When speaker are beveled outward to give a more
completed the whole box was stained a deep finished appearance to the cabinet, and a
mahogany, waxed, and then polished. The square of gold silk glued in place hehind
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Either a decorative "bead"
on the standard or a hose
clamp can be used to support
ths riahogany cabinet shown
in the drawings below, right

the opening serves as an
attractive grille.

As indicated in the
photographs and draw-
ings, the parts, with the
exception of the speaker
and output transformer,
are mounted on a small
aluminum chassis and
panel. The output trans- &

former, separate from S
the speaker, can be fas- -
tened with screws to the |

side wall of the cabinet.
In wiring the tubes, pay
close attention to the ac-
companying socket diagrams, particularly
the diagram for the new TAT tube. Watch
the power connections to the resistor line
cord. The 220-ohm resistance must be wired
into the heater circuit to reduce the full
110-volt house current to the value re-
quired for the two heaters. A wreong con-
nection at this point can blow out both
tubes.

Holes cut in the top and bottom edges
of the hinged lid and main cabinet serve to
take the lamp standard. Naturally, the di-
ameter of these holes will be governed by
the size of the standard.

When using the receiver with direct cur-
rent, remember that the house-wiring re-
ceptacle has a positive and a negative ter-
minal. For this reason, it may be necessary
to reverse the power plug to obtain the
proper polarity.

-3
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HOLE TO TAKE *
LAMP STANDARD

2%

ALUMINUM
CHASSIS

LIST OF PARTS

Midget tuning condenser, .000365 mfd.
Midget antenna coil.

Radio-frequency choke, 2.5 mh.

Resistor, 1,000 ohm, 1 watt.

Resistor, 1,500 ohm, 2 watt.

Resistors, two, 500,000 ohm, 13 watt.
Resistors, two, 2 megohm, 3% watt.
Resistor, 150 ohm, 1 watt.

Condenser, tubular, .1 mfd., 200 volt.
Condenser, tubular, .02 mfd., 200 volt.
Condenser, tubular, .01 mfd., 200 volt.
Condenser, tubular, .005 mfd., 200 volt.
Condensers, two, mica, .00025 mfd.
Condenser, mica, .0005 mfd.
Electrolytic condenser, dual, 16-24 mfd.
Loudspeaker, 3” permanent-magnet type.
Output transformer for speaker.

Line cord and resistor, 220 ochms.
Volume control and switch, 25000 ohms.

Miscellaneous: Cabinet, chassis, TA7
tube, 32L7-GT tube, sockets, wire, lugs,
solder, knobs, grille cloth, etc.
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This combination set enables the student to practice sending code and to hear how it sounds when sent

Practice Code Sender and Receiver

Set Is Battery-Powered

ANY thousands of young men and
M women are busily engaged in Amer-

ica learning international code either
for civilian-defense purposes or in prepa-
ration for enlistment in the Signal Corps,
and a code oscillator—though impossible to
buy now—is fast becoming a standard item
in many homes. Extra advantage for these
students can be had with a combination
radio receiver and code oscillator which will
give them an opportunity to hear how the
code they are practicing really sounds when
sent over the air. This instrument changes
over with the flick of
a switch for operation
either as a code oscil-
lator for practice senc-
ing or as an all-wave

Complete wiring diagram
for a code oscillator and
radio receiver. All connec-
tions should be carefully
traced in the diagram be-
fore doing the wiring. Be-
low, the six-prong coil base

TURE CONNECTIONS
1G4 GT/G
(TOP VIEW SHOWN)

DETAIL OF
SWITCH N°l
(oPDOT)

25,000 TO_ __
50,000 @

radio receiver. It is used with earphones.

Obtain first a good 6" by 12" baseboard
that will ot warp and a pieve of composition
wood from which a 5" by 7" panel can be
cut. The baseboard car. he sawed out and
glued up in the home workshop, or a small
biscuit or pastry board that will serve ex-
cellently can be purchased for a few cents
in one of the 10-cent stores. Both pieces
should be given a varnish ‘nish before any
of the parts are mounied—a coat or two
of walnut or other varnish stain for the
base, and one or two of black wrinkle
varnish for the panel.

On the panel are mouanfed a .00014-mfd.

RFC.(OPTIONAL)

Ad sw: l
(W.PDT) PHONES
B

:

G ’ AUDIO

l.u4GT/Cf, GO Tmt ey
J

‘B-RATTERY

O~
(a) 45V,
(b) 4.5V,

BATTERY

& -SHORT WHEN USING
UNIT AS RADIC RECEIVER
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All parts have been mounted and cannections made in this view
of the top of the baseboard and rear of the panel. Below, the
bottom view of the baseboard shows some of the simplified wiring

6-PRONG TURE ALIDIO
COIL  SOCKET  TRANSF

A
nsamsm‘non" TOGGLE
CONTROL SWITCH
TUNING
CONDENSER

LIST OF PARTS

Wooden baseboard, 6”x12”.

Composition panel, 5"x7".

Toggle switches (2), D.P.-
D.T. and S PS.T.

Practice key.

Potentiometer, 25,000-50,000
ohms.

Audio transformer,
type, any ratio.

Six-prong plug-in coil.

Six-prong coil base.

Eight-prong octal socket.

Triode amplifier tube, 1G4-
GT/G.

Tuning condenser,
mfd.

Mieca condensers (2), .0001
mfd. to .0005 mfd. and
.0004 mfd. to .0005 mfd.

Carbon resistor, % watt, 2
to 5 megohms.

RF choke (optional), 2.5 to
8 millihenrys.

any

.00014

dial -and
pointer, a 25,000-ohm regeneration conirol,

tuning condenser with a 23"

and two toggle switches. One of these
switches is of the double-pole, double-throw
type and changes the circuit over for use
either as a radio receiver or a code-practice
oscillator. The other is an ordinary single-
pole, single-throw switch and cuts off the
filament supply whenever the unit is not
being used.

The sending key and radio-oscillator unit
are both mounted.on the base. The latter
unit includes a six-prong plug-in coil, octal
wafer socket, and audio transformer. Con-
nections to phones and batteries are made
by means of Fahnstock clips arranged along
the back of the baseboard.

For the audio transformer, take one out
of the junk box, if possible, because the older
it is the better it will work as an cscillator.
A new audio transformer has too much
inductance for this purpose, making it im-
possible to obtain a high-pitched note. If
no oscillation is obtained when the oscillator
is tested, reverse the leads to the primary of
the transformer. It is important that cor.
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rect polarity be observed. If desired, the
pitch of the tone may be varied by placing
a fixed condenser across the secondary of
the audio transformer, using one of from
.02-mfd. to .002-mfd. capacity. The higher
the capacity (.02 mfd.) the lower the pitch
will be,

When the instrument is used as a radio
receiver, the plate supply (“B” battery) is
usually about 45 volts, but when it is used
as a code oscillator, the plate supply must
be reduced to 415 volts. An ordinary 4%%-
volt “C” battery will do for this purpose. In
either case, whether the instrument is used
for reception or for code practice, the fila-
ment voltage remains the same—114 volts.

- DETAIL OF TUBE SOCKET MOUNTING

| WASHER 1R S/52 MACHINE
S LN SCREW

BT TFPe———

7 O reeT BASEBOARD




Pocket Receiver

FOR SPORTS FANS

LITTLE larger than a tobacco tin, the pocket re-
ceiver pictured below is ideal for sports fans who
want to hear the play-by-play broadcasts while watch-
ing a game or meet from the stands. The set employs
a super-regenerative circuit, using a 958 tube that
operates successfully on very low plate voltage.
Around the cigar-box-wood case, a loop antenna
is wound, consisting of thirty-five turns each side of
center, with both sections wound in the same direction.
Use No. 40 D.S.C. wire. The two 140-mmf. variable
condensers, of the air-padder type, should be mounted
with screws before the loop is wound. A brass bushing
14" in diameter and 3;” long is soldered to the stub

You can stow this midget receiver
in a coat pocket. Note the parts
arrangement at the right, Cigar-
box wood forms the cabinet, and a
loog an*enna is wrapped around it,
while flash-light cells to power
the set are carried in the base

LOOP FORM
1"% 354" x §%"0.0.
1/!“ wOOoD

Wiring diagram alsa gives full ports specifications

Looe
ANTENNA

ON-OFF
SWITCH~_

\L&

shaft of each condens-
er. A medium-size
flash-light cell serves
as an “A” battery,
while the “B” is com-
posed of four “foun-
tain-pen’’ cells in
series. The latter
should last almost in-
definitely as the drain
is very small. Al-
though the set is de-
cidedly not a distance
getter, since it has
limited voltage and
only a tiny directional
loop, it should give
good results up to fifty
miles on the bands be-
tween 650 and 1260 kc.
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. Tiny Portable

\‘) POWERED by its own built-in battery sup-

ply, this compact portable receiver is a
handy companion for use on picnics, at
summer camps, on your garden terrace, or
anywhere that a 110-volt house-lighting cir-
{ cuit is not available. Complete with loud-
speaker, it weighs but a few pounds and is lit-
tle larger than the average dollar box camera.
To cram as much radio into as little space as
possible, the tuned radio-frequency circuit was
; designed around three of the newest 115-volt
e midget tubes. Operating on plate voltages from
e 50 to 60 volts and having an ex-
The set, complete with tr_emely low current .drain, _the
batteries, is little larger midget tubes make it possible
than a dollar box camera to cut the battery supply to the
minimum. Although the tubes
\EADO-FREQUENCY are manufactured in England.
co : . - : they are available in the United
ﬁ ‘A States and can be obtained from
any of the larger radio-parts
supply houses.

All three tubes are of the
pentode type and must be used
with the special midget sockets
designed for them. As shown in
the diagram, the third grids, or
suppressors, of the radio-fre-
quency pentode and detector are
brought out to pins in the bases
of the tubes (pin No. 3) and
should be connected to the minus
lead of the “A” battery or to
the aluminum chassis. The sup-
pressor grid of the output tube
How the parts are arranged above and  (XY) is connected internally so
below the chassis. The three midget tubes  that no external connection ig
are mounted at the left of the chassis required.

The antenna and radio-fre-
quency coils are of the standard
broadcast type used in commer
cial A.C.-D.C. receivers. As sold,
they are mounted in square
aluminum cans. Because of the
limited space, these shields must
be removed. As shown in the
photographs, the radio-frequency
coil is mounted vertically at the
rear of the chassis, and the an-
tenna coil is placed directly be-
hind the antenna tuning con-
denser.

To conserve space, variable
condensers of the “solid-dielec-
tric” type are used for tuning
the antenna and radio-frequency
coils. These condensers, unlike

=<
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Radio Operates Anywhere

Works On Battery
or
110-Volt House
Circuit

the air-spaced variety, depend
on thin sheets of insulating
material instead of air for
insulation between adjacent
plates. The result is a wafer-
thin unit that can be installed
easily in the space available.
However, since this type of
condenser cannot be ganged,
they must be tuned sepa-
rately. For this reason, they
should be mounted one above
the other on the 25" by 514"
by 5%” aluminum panel (B),
twhich also served as a mount-
ing for the 3” permanent-
magnet loudspeaker.
Because of the compact-
ness of the loudspeaker, the
output transformer is not
mounted on the speaker
framework, and must be
mounted separately. For this,
a 3%” by 3%"” auxiliary
panel (C) must be made. As
shown in the photographs,
this is placed behind the
speaker and also serves as a
support for two of the midget
batteries. ‘ m— - .
To provide space for the = ls Gy (CARS

lower part of the speaker - bp. - BITTOM
framework, the main front e AR

panel is fastened to the
chassis by means of 3/16”
long brass bushings. Also,
notice that the front of the
chassis at the left side is cut
away to provide clearance for
the potentiometer and dou-
ble-pole, single-throw switch
mounted on the front panel.

In arranging the battery
power supply, it will be nec-
essary to provide 67'% volts
of “B” battery, 1% volts of
“A" battery, and 1%, volts of
“C” battery. To obtain the
671, volts of plate current,
buy two midget 45-volt bat-
teries and cut one of them in Three [%-volt fubes are used in the *uned radio-frequency hook-up

T on (1Y)
24
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kalf to provide a 22l-volt source. The 2215-
volt unit and the 1%-volt dry cell can be held
in place on the transformer panel (C) with
rubber bands or string. The 45-volt unit can
be mounted conveniently under the chassis.
A tiny 1'%-volt flash-light cell of the type
used in fountain-pen flash lights serves as
the “C"” battery and, being light enough to
be supported by its own wiring, can be placed
at the left of the speaker.

To provide maximum portability, the set is
designed for use with two antennas—a long
one about 40" in length ard a shorter one
approximately 25 long—instead of with an
antenna and an actual connection to the
ground. The long antenna is connected to
the ground terminal on the receiver and
the shorter one serves as the actual aerial.
An actual ground can be used, of course, if
desired.

The cabinet, measuring 6” square and 31"
deep outside, is made of 3" thick hard wood
finished witk quick-drying enamel in th¢ de-
sired color. The original shown is white. The
modernistic hendle is a silver and black
metal drawer pull of the type available at
mosl five-and-ten-cent stores for a dime. It
blends in with the general modernistic de-
sign of the cabinet.

Two holes, one rectangular and the cther
circular, cut in the front of the cabinet pro-
vide openings for the aluminum control panel
and the speaker. The speaker opening should
be covered on the inside with silver and klack
speaker-grill cloth, to match the silver han-
dle and tke aluminum panel. Small black
knobs should be used for the two tuning
controls arnd the potentiometer. A dial need
only be pravided for the radio-frequency
condenser, sinee the antenna circuit is not

Two of the batteries are

mounted at the rear of c

the chassis, as shown

above at the left. The

chassis and panels can —= —

be cut from aluminum

LIST OF PARTS

Three-inch permanent-magnet speaker.

Output transformer.

Tubes, XW (two), XY.

Midget antenna coil.

Midget radio-frequency coil.

Snap-on switch (D. P. S. T.).

Resistors, 1 meg., % watt (two).

Resistor, 400,000 ohm, 1% watt.

Volume control, 100,000 chm.

Special tuning condensers, .0005 mfd.
(two).

Mica condensers, .0003 mfd. (two).

Mica condenser, .002 mfd.

Tubular condensers, .02 mfd. (three).

Midget “B” batteries, 45 volt (two, see
text).

Midget “C” battery, 1% volt.

Small “A” battery, 1% volt.

Miscellaneous . —Three special sockets,
cakinet, chassis, panels, wire, etc.

critical in tuning. As in the making of all
radio receivers, much of the success of your
efforts depends upon careful workmanship.
Make sure that all wire connections are sol-
dered well. One loose connection or one that
is not made with clean contacts can destroy a
receiver's performance. Careful workmanship
on the cabinet will reward the builder with a
portable set that is sturdy.




LOW=COST
POWER SUPPLY

ERE is an “A” and
“B"” power supply
that can be built for less
than $2, and will operate
any one or two-tube re-
ceiver not provided with
a power tube, It will sup-
ply six volts of alternat-
ing current for tube heat-
ers and approximately 80
volts of filtered and recti-
fied direct current for
plates and screens of
tubes similar to the 6J7, 6K7, and 6CS5.
All the parts are mounted on a 4” by 7”
wooden baseboard. An ordinary bell trans-
former with a primary of 110-115 volts and
a secondary of 6-8 volts furnishes the heater
supply for the diode detector rectifying tube
(6H6) and the other tubes in the receiver.
The output of the 6H6 as a rectifier is
approximately 8 milliamperes—ample for a
two-tube set. A 2,000-ohm, 2-watt, wire-
wound, fixed resistor; a 1,000-ohm, 2-watt,
carbon resistor and a 20-mfd., 150-volt, elec-
trolytic condenser are used to filter the “B”
voltage. The 6H6 uses an eight-prong socket.

This "A" and "B"
power supply can

be built for $2

2000 OHM
2 WATT,

20 MFD
150 V.

80 v.

1000 OHM (2 WATT)

+
@
(o}
<

+ W 7
" 6 V. HEATERS
NO CONNECTION

Plates and cathodes of the 6Hé are in parallel

The plates and cathodes of the 6H6 are connected in paral-

lel, with plates hooked to one side of the transformer pri-
mary, and the cathodes connected to the filter circuit. No
ground connections should be made to the receiver, as it
will be grounded through the power supply, which is con-

nected to the house-wiring circuit.

An ordinary bell transformer
furnishes the heater supply,
At left, hooked wp and ready
to go, showing its small sizs
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THREE-

IS IDEAL SET FOR
BEGINNERS

Top view of the chas-
sis, above, will help
you arrange the vo-
rious parts. The chas-
sis measures only 672"
long by 4%4” in depth

Keep all connections
as short as possible.
The universal output
transformer is mount-
ed directly beneath
the speaker, shown
above, and secured
by the same two bolts

World Radio History|
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- TUBE SUPERHET

costs little more to build than an or-
dinary tuned-radio-frequency receiver, and
gives greater selectivity and sensitivity. As
only one factory-tuned, 455-kilocycle inter-
mediate-frequency transformer is needed
with this special circuit, the receiver can be
adjusted easily with a small screw driver.
If the leads are kept short, there will be
little deviation from the original trans-
former setting.
Though an intermediate-frequency trans-
former is used, there is no intermediate-fre-

SSEMBLED on a chassis only 6!."
long, this three-tube superheterodyne

Extremely sensitive, the ra-
ceiver tunes in distant sto-
tions with great selectivity

CAP
.000365 \
MFD.

quency stage in the receiver. The interme-
diate-frequency transformer is fed directly
into the second detector stage (6K7). In or-
der to obtain sufficient sensitivity, an iron-
core transformer should be used. This must
have a tap at the ground end of the second-

.0002
MFD.

OHMS

REGENERATION
CONTROL

.0004 MFD.
3%

In wiring the set,
follow all detoils
of these circuit
and tube diagrams
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The author built the cabinet of %” thick white wood

ary winding so that a regenerative detector
stage can be used. This stage adds greatly
to the receiver’s volume.

A cathode feed-back circuit is used to ob-
tain regeneration. It consists of a .005-mfd.
mica condenser and a 2,500-ohm variable re-
sistor. If the reader lives near a powerful
local station, he should add a volume con-
trol consisting of a 10,000-ohm variable re-
sistor in series with the 300-ohm cathode re-
sistor of the first tube.

For tuning, a standard two-gang .000365-
mfd. variable condenser is used. This con-
trols the first detector and oscillator stages
whose functions are performed by the first
tube, 6A8. The .0004-mfd. padding condens-
er in the oscillator circuit must be within
three percent of the rated capacity, to avoid
trouble in ganging the two condensers.

The sensitivity of this receiver, especially
on distant stations, is greatly increased by
the use of the 1-meg. grid leak and the .0002-

Here are overall dimensions of chassis and cabinet

70

Inserting the grid leak and condens-
er in the grid lead of the second
detector tube to step up sensitivity

=

mfd. mica condenser in the grid lead of the
second detector tube (6K7).

The small 3” permanent-magnet speaker
is connected to the output of the 32L7GT.
It is mounted directly to the chassis by means
of two long machine screws and metal spac-
ers %" long. The universal output trans-
former is mounted directly beneath it un-
der the chassis, held by the same two screws.

LIST OF PARTS

| 3" Permanent-magnet speaker.
Universal output transformer.
Regenerative I.F. transformer with tap,
455 kc.
Line-cord resistor, 250 ohm.
Antenna coil.
Oscillator coil, 455 kc.
Tubes, 6A8, 6K7, and 32L7GT.
Regeneration control, 2,500 ohm.
Electrolytic condenser, 20 mfd., 150 volt.
Electrolytic condenser, 40 mfd., 150 volt.
Electrolytic condenser, 10 mfd., 25 volt.
Two-gang tuning condenser, .000365 mfd.
Mica condenser, 005 mfd.
Mica condenser, .0001 mfd.
Mica condensers (2), .002 mfd. |
Tubular condensers (2),.05 mfd., 400 volt.
Tubular condensers (2),.02mfd., 400 volt. |
Tubular condenser, .1 mfd., 400 volt.
Carbon resistor, 250 ohm, 1 watt.
Carbon resistors (2), 300 ohm, % watt.
Carbon resistor, 300 ohm, 2 watt.
Carbon resistors (2), 50,000 ohm, % watt.
Carbon resistor, % meg., % watt.
Carbon resistor, %% to 1 meg., % watt.
Carbon resistor, 150,000 ohm, % watt.
Carbon resistor, 2 meg., % watt.
Miscellaneous: Volume control (op-
tional); S.P.S.T. switch plate; three
octal wafer sockets; chassis; cabinet,
| wide, etc.




Compact All-Wave Set o %uiio

Note the receiver's small size. Its three

YOU should have no control knobs are all on the panel front

trouble getting world-

wide reception with
the all-wave set illustrated.
It uses the new 1E7G tube
containing two pentodes,
independent of each other
except for the connected
screens, giving two-tube
regenerative results in a
one-tube set. A 15-ohm
rheostat connected in the
positive “A” lead regu-
lates filament voltage, and
a 20,000-ohm potentiome-
ter across the tickler coil controls regenera-
tion. The potentiometer is combined with an
on-off switch.

Since one pentode is used as a detector, the
common screen voltage must be kept down to
2215 volts. Although this means a slight loss
of volume in the audio stage, since the screen
voltage on the “second” tube should be higher
than 22'; volts for maximum amplification,
the combined amplification of both stages is
greater than that obtainable with two sepa-
rate triodes.

To obtain regeneration, the author found it
necessary to use coils of the type shown in
the illustrations.

The diajram gives complete
wiring details. Mount tube
and coil

sockets as below

How parts are arranged
beneath the bent-alumi-
num chassis of the set
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Beside the headphones, the tiny ieceiver is dwarfed. The plug being inserted is for the antenna

Two=-Tube AC-DC Receiver

UILT on a tiny chassis measuring only

1L,"” by 211" by 3", this two-tube AC-
DC headphone receiver is still powerful
enough to pull in many stations besides the
local broadcasters. No ground is used with
it, and for an antenna a short piece of wire
—about 18’ long and strung alorg the floor
—will be found sufficient for adequate re-
ception in most cases. The little radio is
selective enough to separate local stations
and bring them in with great clearness.

A5

[ -

View of the chassis from above. The RF pentode
tube is on the right, the rectifier tube at left
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Two of the newer midget tubes—the 9001
and the 9002—are used, the 9001 as a
pentode detector and the 9002 as a half-
wave rectifier. The 9002 is really a triode
amplifier tube, but it will also function
satisfactorily as a rectifier when its plate
and grid are joined together. The 9001 is
an RF pentode tube with a high amplifica-
tion factor. Used in the detector stage, it
will enable the listener to bring in stations
situated more than 600 miles away if the

This bottom view shows one resistor at the left.
The electrolytic filter condenser is next %o it




receiver is used in the country and it is
possible to put up a good outside antenna
about 75’ long.

Because of the low heater-current drain
(0.15 ampere for each tube), a line-cord
resistor of 600 ohms is required. Since it
is impossible to purchase a line cord higher
than 350 ohms, two 300-ohm line cords are
used in series to bring the resistance up to
the amount necessary. The plug is removed
from one line cord and the three exposed
wires are then soldered to the ends of the

corresponding wires eof the second. To do
this properly, be sure you disconnect the
resistor from the wire to which it is soldered
before attempting to join the two line cords.
The method is illustrated in detail in the
drawing at the lower left-hand corner of
this page.

The capacities given in the wiring dia-
gram are not critical, and both capacities
and resistances (except that of the line
cord) may vary as much as 25 percent. For
instance, a .00041-mfd. variable condenser

POWER CORD

{ (sEEDETAIL
\  BELOW)

A
MFD. \J

FELIED

.00025
Q! MED.
VOLUME .
CONTROL ‘
(20,000 w)

"7 RESISTOR

AND SWITCH

000365

Ml;:D.

]
v
v

[~Yola¥i ]
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=" 400YOLTS
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b

/

. ./
50000
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S\ PHONE
JACKS

Arrangement of the parts is detailed in the pictorial diagram
above. Note that the tickler-coil winding is placed between
the antenna-coil and the first of two secondary-coil windings

Two line cords, joined as shown in the sketch below, will be
needed to obtain the necessary line-cord resistance. Follow
the directions carefully. At the right is the chassis layout

LINE CORD IS 2

REMOVED 7
e ron
<« TO SET %" 1o uNE
SOCKET

-y JOIN BRESISTORS
WAFTER CUTTING
FROM DOTTED
POSITION

TUNING 9002
CONDENSER

OCO]L

@
PHONES
@

e >, i ) __,_l

LINE CORD
e 5,

3

Chassis Detail
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TICKLER WINDING

7 (SEE TEXT) 7 50,009w
Y

LIST OF PARTS

Midget tuning condenser, |
.000365 mfd.

Midget iron-core antenna coil.

Volume control, 20,000 ohms.

S. P. S. T. switch.

Midget pentode tube, 9001.

Midget triode tube, 9002,

Seven-prong sockets (2).

Carbon resistors (5), 2 meg-
ohms, 13 watt; 112 meg-
ohms, 15 watt; 50,000 chms, .
15 watt; 2,000 ohms, 2
watts; 900 ohms, 2 watts.

Line-cord resistors (2), 300
ohms.

Electrolytic condenser, 20
mfd., 150 volts.

Paper tubular condensers

(2), .05 mfd. 400 volts.
Mica condensers (2), .0005
mfd.; .00025 mfd.

may be used instead of the .000365-mfd.
condenser called for in the diagram, and the
2-megohm grid leak may be changed to
cither a l-megohm or 5-megohm resistor.
This 25-percent margin will enahle one to
rummage around in old sets or in the junk
box for many of the parts.

The simplified filter circuit (using but
one electrolytic condenser) is ample to keep
any hum from reaching the phones. A
tickler winding, consisting of 23 turns of
No. 30 double-silk-covered wire, is wound
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Here the RF pentode detector tube is being inserted. It is
all glass with no base. The midget socket is shown clearly

next to the grid winding on the coil. The
coil is a standard antenna coil of the type
sold generally for use in small AC-DC re-
ceivers. Volume and oscillation are con-
trolled by the 20,000-ohm variable resistor
across the tickler winding.

The chassis is made of wood or any odd
pieces of metal found around the workshop.
A coating of gray wrinkle paint is applied
to give it a prcfessional finish. If a case is
to be built, simulated leather or scrap may
be used.




Servicing Your Radio

NOISY VOLUME CONTROL caused by the graph-
ite wearing down or becoming coated with
a hard film during the constant traction of
the moving arm may be easily adjusted.
Worn graphite can be restored with a dab of
special liquid graphite lubricator. Film may
be scraped away with a small screwdriver.
Do not use a knife—it is too sharp—and do
not scrape too hard.

SHOULD A SPEAKER GIVE NO SOUND even when
the tubes light and test O. K. on the meter,
the primary and secondary windings on the
output transformer also test O. K., and each
circuit is receiving the correct “B” voltage,
it is a safe bet that the voice-coil winding is
burned out. However, before cutting out
the cone, make sure that the short pieces of
stranded wire connecting the voice coil to
the lugs on the speaker frame have not
become corroded or disconnected. These are
simple things which have happened in more
than one receiver, and it saves needless
trouble to inspect them.

CONNECTING A PHONOGRAPH PICKUP to the de-
tector stage of a radio receiver—an easy
matter with the old receivers where the
detector stage usually was a pentode—is a
much more difficult operation with the new-
er models where the detector tube usually is
a diode plus a high-mu triode or pentode.

WHEN TUNING-STAGE ALIGNMENT, especially at
the upper end of the dial, is not possible
with a receiver using a loop antenna, re-
ception may be improved in some cases by
connecting a fixed condenser (.002 to .02
mfd.) across the loop antenna and ground,
or by shorting the two.

[ ——==__— SR

By following carefully the diagram of the
simple circuit given below, the amateur
serviceman should be able to make the
proper connection without too much trouble.
This diagram will serve for any of the newer
sets, and a connection thus made should give
excellent phonograph reception.

R.F,COIL

DIODE DETECTOR TuR I
2 |.F. TRANSF o E(ZS‘ 2507)

!
!
1“
|
il

50,000w
VOL.CONTROL

PHONO
PICK-UP
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[
Z A
8
(]
oy
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Portable
Radio-
Phonograph

World‘s Smallest Model
Has Four Tubes and Is
Compactfor Carrying

radio factories the first midget portable

radio, weighing 4 lbs., light enough to
carry about like a camera. There have not
yet been any really compact portable radio
phaenographs. The plans given here for build-
ing the world’s smallest portable radio phono-
graph are the first to be published.

Built into a case 93,” by 8% " by 41" is a
complete phono-amplifier, crystal pick-up,
spring-wound phonograph motor, 6” steel
turntable, four-tube radio receiver, 4” per-

lUST a year ago, there came from

Assembled por*oble radio phonograph, showing
6" turntable, volume control knobs, and dial

manent-magnet speaker, 671%-volt “B” bat-
tery, 11z-volt “A” battery, and 3-volt “C”
battery.

The four-tube radio circuit uses three 1T4
miniature seven-prong tubes (two as RF
amplifiers and the third as a detector) and
one 3Q4 miniature seven-prong tube (a beam
power pentode, used in the output stage and
handling up to 270 milliwatts; it is also the
phono-amplifier tube).

Two stages of RF amplification are em-
ployed with only two
.00036 mfd. tuning con-
densers because in the
untuned antenna circuit
the tuning condenser
has been replaced by a
75,000-ohm, 1%-watt re-
sistor connected be=

Top view of radio chassis.
Left to right, trimmer and
tuning condensers, three
IT4 tubes, one 3Q4 tube,
and output fronsformer‘

View of radio chassis from
the bottom, showing neat
arrangement of the paper
tubular condensers, tube
sockets, and resistors,
which permits installation
along with equipment for o
phonograph in o compact,
convenient carrying case
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{ween grid and ground. The antenna is con-
nected directly to the grid of the first 1T4,
and may be any length from 12’ to 28. No
ground is necessary.

Small, shielded iron-core coils, 13%” in

diameter, couple the RF stages, and these
are tuned by a midget two-gang tuning con-
denser. A 100.000-chm variable resistor, in
series with the screening grid and plate of
the 1T4, controls the volume tor racio recep-
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tion. Another variable resistor, in the grid
circuit of the 3Q4, controls volume for ihe

phonograph amplifier and pick-up. For
radio, this is left at its maximum position.

Because of the size of the unit, a 6” turn-
table is the largest that can be used. One 8"
in diameter would entirely cover the top paxnel,
leaving no room from tuning or volume con-
trols, and would completely hide the speaker,

For the same reason 21" of

Above, the top of the control panel,
with the record turntable removed.
This gives a view of the opening for
the speaker, in the rear, and the
speed regulator under the turntable

Bottom view of the radic phono-
graph. The radio chassis, turned over
on its side, fits snugly into the space
left by the phonograph mechanism.
The record player is spring-driven;
the two batteries are for the radio

ing distortion in the reproduction of sound.

Inserted in the audio stage isa S. P.D. T.
radio-phonograph switch. This is of the ro-
tary type and is mounted in front of the
panel to balance up with the small 13"
tuning dial.

The case is constructed of 14" thick white
pine and is covered with tan airplane cloth
fabric, which can be obtained in small rolls.
Removable hinges are used, but

the tone arm of the 9” crystal
pick-up must be sawed off, re-
ducing the length to 61", a size
that would fit inside the case.
This does not impair the per-
formance of the pick-up—the \
quality of the output being just

they are not essential.

The panel is made from g piece
of plywood, also 34” thick, and
A\ given a high-gloss finish. The
size of the panel is 9” by 8”. An
oblong hole 514" by 23,” serves
as an opening for the 4” speaker.

as good. (When playing record-
ings, do not use a loud needle as
this will overload the 3Q4, caus-

Wire soldered to paper
clips makes connection
to fiashlight batteries

For outings, or carried from
one part of the house to another,
this set will give good service.

Metal chassis, 6” by 24" by %”.

Two-gang tuning condenser, .00036 m:d.

RF coils (2), iron core, shielded.

Midget turing dial.

Volume controls: (for pick-up) 1 megohm;
(for radio) 150,000 ohms.

Switches: attachable, D.P.S.T.; rotary,
S.P.D.T.

Miniature seven-prong wafer sockets.
Tubes: super-control RF amplifier pen-

LIST OF PARTS FOR PORTABLE RADIO-PHONOGRAPH

todes (3), 1T4; beam power output, 3Q4.

Permanent magnet speaker, 4”.

Midget output transformer.

Spring-wound phonograph motor.

Crystal pick-up.

Condensers: paper tubular (3), .01 mfd.,
400 volts; paper tubular, .002 mfd., 400
volts; mica, .00025 mfd.; mica, .005 mfd.

Carbon resistors, % watt (3): 75,000 ohms;
500,000 ohms; 5 megohms.
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Anything from short waves to the long-wave aircraft beam signals con be tuned in on this one-tube set

One-Tube Short=-Wave Set

LL BANDS up to and including the air-
craft beam signals can be worked with
this one-tube receiver. The tube is a twin-
pentode 1E7G, operating as a push-pull de-
tector. Its output is sufficient to permit op-
eration of a magnetic speaker on the broad-
cast band when close to the transmitter.
Two 1.5-volt dry cells supply the “A’” cur-
rent. The tube operates satisfactorily with
45 volts on plates and screens, but best
results are obtained with 90 on plates and
45 on screens. Two plug-in coils are used on
each band, tuned by two .00014-mfd. vari-
able condensers. Any type of antenna will
do, though with one longer than 20 feet a
trimmer condenser may have to be used in
the antenna lead for short waves.
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BOTTOM VIEW

Above, top view; below, bottom view; and left,
hook-up of the one-tube push-pull short-wave
receiver. Two |.5-volt dry cells supply the
"A" current; "B" current runs 45 to 90 volis.
Any type of antenna, ten to 75 feet, will do
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" Sliding Panel

Two controls — a slid-
ing panel and a volume
nob — operate this
easily built receiver

L
~

Top and bottom views of the L-shaped
metal chassis. Note trimmer condensers

- -

—_

Metal strips backing the
panel contact the screw
heads to connect the con-
densers into the circuit

IMPLY sliding its front panel tunes the novel auto-
matic receiver illustrated to any one of four pre-
selected stations. Operating on the principle of
the popular ‘“push-button’ receivers, the circuit

requires neither a variable tuning condenser nor its ac-
companying dial and control.

The arrangement of the circuit is unusually simple:
Instead of a variable tuning condenser, a set of eight
ceramic trimmer condensers is used—four across the
antenna coil (L), and four across the radio-frequency
coil (L.). A common grid lead connects them to the
caps of the radio-frequency and detector tubes (12K7GT
and 12J7GT respectively). Their ground leads, not
grounded directly to the
metal chassis, are wired
to sets of metal screws
mounted on the composi-
tion panel, as shown. These
screws serve as contacts,
and as two phosphor-
bronze strips mounted on
the rear of the sliding




Tunes Novel Recelver

panel contact them, pairs
of trimmer condensers be-
come grounded. Since each
pair has been pretuned to
a station, sliding the panel
serves to connect just the
right capacities into the
circuit to tune it to the de-
sired wave length. The
range of the condensers
being wide, they can be ad-
justed with a screw driv-
er to bring in any four
stations in the broadcast
band.

How the eight trimmers
and their contacts are
wired is clearly shown in
the diagram. There are just two precautions
that must be observed—the condensers must
be insulated from the metal chassis, and the
front panel must be of composition and not
of metal.

Four of the latest-type tubes make up the
heart of the circuit. The high heater volt-
age of these tubes makes it possible to elim-
inate the usual filament resistor built into
the line cord and to substitute a simple wire-
wound resistor which can be mounted on the
chassis.

A 10-henry choke with a resistance of 475
ohms, and a dual 8-25-mfd. electrolytic

Sh* ‘
(1207GT1)

75- 225 MMFD.
175-500 MMFD,
25-100 MMFD.
75-225 MMFD.
125-350 MMFD,

N
ry
2
2
o
2
1
~

50,000 oums”  N200 OHMS

ek M i B

New-type tubes make it unnecessary to use a line-cord resistance

condenser serve to filter the rectified plate
voltage and are adequate for providing hum-
free reception. Electrolytic condensers are
also used to by-pass the 30,000-ohm grid-bias
resistor in the cathode lead of the detector
tube and the 200-ohm grid-bias resistor of
the power tube (35L6GT). These small elec-
trolytic condensers are of the dry cartridge
type and are rated at 25 volts and 50 volts
respectively.

Impedance coupling was chosen for the
audio-frequency stage and consists of a
high-impedance choke (510 henry, 6,470
ohm) in the plate lead of the detector, a

NG K AND NG 3
- 7 (35LpGT) DEFLECTORS  (3575GT)
! BOTTOM VIEW ! ]
‘ OF SOCKETS SHOWN ‘ ouTPUT ‘
TRANSF,

00025 SPEAKER

How the various parts are connected. The trimmer condensers must be pretuned to the desired stations

81



The ariginal chassis
is aluminum, the
cabinet is mahagany

14" BAKELITE PANEL

.02 mfd. coupling condenser, and a 500,000

ohm (1; meg.) fixed resistor.

The cost of this receiver is extremely low
and the special tuning arrangement costs no
more than a good two-gang condenser. No
ground is necessary and any antenna can

be used.

_— B
LIST OF PARTS

Volume control, switch, 50,000 ohm,
Filter choke, 10 henry.
High-impedance choke, 510 henry.
Trimmer condensers, two, 25-100 mmfd.
Trimmer condensers, two, 75-225 mmfd.
Trimmer condensers, two, 125-350 mmfd.
Trimmer condensers, two, 175-500 mmfd.
Dual electrolytic condenser, 8-25 mfd,
250 v.
Cardboard electrolytic, 10 mfd. 50 v.
Cardboard electrolytic, 5 mfd, 25 v.
Tubular condensers (two), .1 mfd, 200 v.
Tubular condenser, .01 mfd, 200 v.
Tubular condenser, .02 mfd, 200 v.
Mica condenser, ,00025 mfd.
Resistor, carbon, 1 meg., % watt.
Resistor, carbon, % meg., % watt.
Resistor, carbon, 30,000 ohm, % watt.
Resistor, carbon, 200 ohm, % watt.
Resistor, carbon, 200 ohm, 1 watt.
Resistor, wire-wound, 150 ohm, 10 watt.
Resistor, wire-wound, 25 ohm, 10 watt.
Miscellaneous: Antenna and radio-
frequency coils, tubes, chassis, cabi-
net, sockets, speaker, etc.
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All Wave

[ XTREMELY simple to assemble,
this compact loudspeaker receiver
will bring in foreign as well as do-
. mestic broadcasts. Built around
two of the new low-drain 1!2-volt battery
tubes, the set not only packs a great deal
of power, but is extremely economical to
operate,

A set of six reacy-made plug-in coils
provide coverage for the various short-
wave and broadcast bands. These coils,
which plug into a socket conveniently
located on top of the cabinet, should be
of the two-winding, four-prong type. A
midget, .00014-mfd. variable condenser
used for tuning is wired across the sec-
ondary or grid winding. The smaller
winding, called the tickler, is connected
to the outside lugs on a 20,000-ohm varia-
ble resistor which serves as the regenera-
tion control. The on-off switch, shown in
the “A’” minus lead, is mounted directly
on the back of this 20,000 ohm variable
resistor and is operated by the same con-
trol knob.

A 2.1-mh. plate choke wired into the
plate circuit of the cetector helps to pro-
vide smooth regeneration, so that the
maximum sensitivity can be obtained
when tuning in on the short waves.




Bands on Two Tubes

COMPACT LOUDSPEAKER SET IS INEXPENSIVE TO BUILD

Rear view of the receiver with its back removed
to show the tubes and other parts. The coil is
mounted on top. as shown in the photo al the left

For the grid leak re-
sistor (5 meg.), a higher
than normal value was
chosen. This was done
to operate the detector
tube at its maximum sen-
sitivity. The experiment-
er can try even higher
values (any resistance up
to 10 meg. may be used).

The antenna is direct-
ly coupled tu the grid
winding by means of the
35-mmifd., trimmer con-
denser. A geood outside
antenna, sixty feet in
length, must pe used.

If d™=~lty is experi-
enced in obtaining ade-
quate regeneration, re-
verse the leads to the
tickler coil. Xf this fails
to bring results, increase
the capacity of the .00025-
mfd. plate by-pass con-
denser to .0005-mfd., or
decrease the capacity of
the antenna trimmer con-
denser by unscrewing the
adjusting screw.

Bluminum
Chasidia

Low-droin 1Y2-volt

WHAT YOU NEED

Tuning condenser, .00014 mfd.

Variable resistor, wire wound, 20,000
ohm.

Switch coverplate, 8. P. S. T. ]

Midget radio-frequency choke, 2.1-mh.

Midget irimmer condenser, 3-30 mmfd.

Magnetic spealker, 3 in.

Tubular condenser, .01 mfd, 600 v.

Tubular condenser, .05 mfd, 600 v. |

Mica condenser, .0005 mfd.

Mica condenser, .00025 mfd. |

Resistor, carbon, 5 meg. % watt.

Resistor, carbon, 1 meg., % watt.

Resistor, carbon, 400,000 ohm, 1% watt.

Miscellaneous: four-prong wafer socket,
two octal sockets, set of four-prong

coils, battery cable, batteries, tubes
(IN5G and 1A5G), etc.

1%"HOLE FOR
COIL SOCKET

BOTTOM v
OF SOCK

MAGNETIC
SPEAKER

B8-90v

c+1lov

tubes moke this circuit economical to operate
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Compact Radio-Tube Tester

BATTERY-OPERATED UNIT BUILT FOR SIX TYPES OF PRONGS

Leather covering makes a
X ] handsome carrying case

One of the eight-prong tubes is being fitted into its
socket above. The panel has sockets for tubes with
four to eight prongs and for the seven-prong miniature

Slipped inta o brief case, as at right, this little
unit leaves room for a battery and other accessories

At left, below, top of the panel with the 4.5-volt "C"
battery connected. At bottom right is shown wiring,
small bottery, and flashlight bulbs on the underside
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THIS tube tester is compact enough for
the serviceman’s brief case or tool box
and simple enough for the radio owner
who does his own servicing. It will handle 80
percent of all tubes made, and, with slight
alterations, can be adapted for others. All
materials are readily available—it employs,
for instance, no meters since they are on
the priority lists—and many of the parts
may be salvaged from the junk box.

All four-prong to eight-prong tubes for
battery, AC, or DC can be handled, and a
socket is included for the new miniature
seven-prong tube. The device will also test
heaters and filaments, and will reveal shorts
between elements inside a tube. A loktal-
type tube socket can be added by enlarging
the case.

No previous adjustment is necessary to
test 1.5 and 2-volt DC tubes. 2.5 and 5-volt
AC tubes, 6.3, 12.6, 25, 35, and 50-volt AC-
DC tubes, or 117-volt heaters and filaments.
A tube is placed in the proper socket, and
the switch flipped. If it is good, the center
jewel reflector lignts; if burned out, the re-
flector remains dark.

Shorts can be detected petween the plate
of a tube and suppressor and either the
screen grid or control grid, between the
screen grid and control grid, or between the
control grid and cathode or filament.
Through operation of three toggle switches,
these shorts illuminate the jewel reflector
on either the left or right side.

The panel measures 412" by 5%”, and
may be of metal or pressed wood. Five
large holes and a smaller one are drilled for
tube sockets, three holes for jewel reflectors,
and four for toggle switches.

Wiring instructions are given in detail in

QKILCAP FITS ALL

=1

¥

0 <—= - - -
[Tl ~——3m = - .
1 ~—un -

B €

A G

Shorts may be tested between plate and suppres-
sor, © and F above; suppressor and either screen
grid, E, or control grid, D; screen and control
grid, E and D; control grid and cathode, D and
C: and control grid ond filament, D and A

the diagram below. The grid-cap and plate
connections on each socket are wired to-
gether, as are the screens and suppressors,
and the cathodes and one side of the heater
of each tube. Connections for testing shorts
within a tube are shorted in and out of the
circuit by toggle switches.

The source of current is a 4.5-volt “C”
battery, but a small pen-type 1.5-volt bat-
tery is needed for testing shorts between the
plate and suppressor or the control grid and
screen of a tube. This 1.5-volt battery is in-
stalled under the chassis and supported by
its own wiring.

The three flashlight bulbs used are the
type made for small flashlights, and are
rated at 2.2 volts. Do not use any other
kind, for no other will work. Some bulbs
might even blow out the filaments of a 1.5
or 2-volt battery tube.

A special leather-covered case, 214" by 5"
by 64", may be purchased, or a case may
be built from small pieces of wood glued to-
gether. If desired, cardboard may be used
for the top and bottom of the case.

T-PRONG(a)= MINATURE 7-PRONG

"’:{B:R;:ZES T-PRONG (b)=STANDARD 7-PRONG
) b
! SWITCH  (SHORT
T | {4 G
; gy IS
Q @ s @ Fta;é?oﬂcrw
A - ! BATTERY
£R
RED GREEN RED Be
JEWELED REFLECTORS B

® & 6 &

TOGGLE SWITCHES

T-PRONG(oY

SRDT TOGGLE
SWITCH 4.5 VOLT
(MEATER TEST) ‘C'BATTERY

1
THISBULB WiLL
FLASH"ON"IF TUBE

Sockets in the panel layout are:
A, 8-prong; B, 5; C, 7;: D, 4;

E, 6; and F, 7-prong miniature ~ Wiring may be done in one evening by following this complete diagram
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Servicimg Your Radio

OST and utility make it well worth your
time to build your own loop antenna to
modernize your old radio and get rid of un-
sightly tangled wire strung along the floor
or hanging out the window. The cost is but

‘I Cut a cardboard template about three fourths
the size of the back radio cover or opening,
lay the template on a board, and around it drive
eight 2" nails or pegs. The one here is 4" by 9"

3 At the sides, carefully drive in two more nails
to stretch the windings; then apply with a
brush a special liquid dope solution carried by
radio stores. This sticks the windings together

Adhesive tape or glued paper holds the loop

to the back cover of the radio cabinet or
suspends it from the top of the back opening. The
antenna is light enough to need no other support
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a few cents, very little time is needed, and
you can design the new antenna to fit your
individual cabinet. The photographs below
show the materials that are needed and
also the step-by-step construction.

Remove the cardboard, and wind either No. 24
or No. 26 double-cotton covered wire around
the nails in the form. Approximately 50 turns
will be needed. Wind the wire evenly and tight

4 When this dope solution has dried so that the
wires will not fall apart during handling of
the loop, the nails are drawn from the base. The
antenna can then be lifted off .for installation

DISCONNECT
ANTENNA QOIL AT POINTS
SHOWN AND CONNECT LOOP

TUNING
CONDENSE‘R

3
\
3
r

3
\
!

FIRST RF

‘B | Tumg,0R
PENTAGRID
—— CONVERTER

CHASSES TUBE

To use the loop, disconnect the old antenna
coil, as shown. A few turns of the loop may
be removed one at a time if needed to balance the
trimmer condenser on the ganged tuning icondensers




EUROPE ON ONE TUBE

EGINNERS who want to try their hand at building a

B simple, inexpensive radio will find this compact, one-
tube A.C.-D.C. set to be just the type of receiver for

their needs. It is easy to build, and with a good outdoor
antenna it will pull in.stations from South America and
Europe almost any evening. Tracing the circuit from
the antenna, the signals enter

Wi el Den coly oo the set through a .01-mfd.
controls, The cabinet paper condgnser to the pri-

( scales 4% by 5 by 5% in. mary winding of a 6-prong
plug-in tuning coil. The sec-
ondary winding of this coil is
tuned by means of a midget,
.00014-mfd. variable conden-

: / ser. A set of plug-in coils
gives complete coverage for
8- b all wave bands.

& The signals then enter the
2 grid of the detector portion of
- 2 the dual tube (12B8GT) by
Yy means of a .00025-mfd. mica
condensér and a 3-meg., l%-
watt resistor.

Signals from the plate of
20,000 0005 IS -G the detector then go to the
e S A skl : headphones through the tick-
ler winding and a 2.5-mh.
plate choke. A 20,000-ohm po-
tentiometer across the tickler
winding controls the amount
of feed-back between the tick-
ler and secondary windings.

The second portion of the
tube consists of a triode,
which rectifies the. alternat-
ing house current so that only
direct current reaches the
plate of the detector. Hum
is filtered by a 20-h. choke
and two 16-mfd., 150-volt
electrolytic condensers.

2 KD GRID
1@ Oy

12B8GT (OCTAL)

CHASSIS,
The diagrams above 1% %3k x4
give specifications /

for the parts. Note
the arrangement of
the aluminum chassis
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BICYCLE

ANS who would like to install a ra-

dio on their bicycles so they can en-

joy their favorite programs while
riding around town or on short trips
will find the inexpensive set described
on these pages just what they have
been looking for. Fitting in a basket
mounted on the handlebars, the battery-
operated, four-tube receiver contains its
own loudspeaker. It gives excellent re-
sults on local broadcast stations, and if
iron-core coils instead of the air-space
type specified are used this range will
be increased.

Owing to the directional properties
of a loop antenna, a 4' metal rod was
chosen instead. The metal rod is con-
nected directly to the grid cap of the
radio-frequency tube. Both of the set's
coils are tuned by a midget two-gang
tuning condenser, which is mounted on
the sloping panel by means of two right-
angle brackets.

The antenna rod is insulated from
the metal cabinet by a ceramic stand-
off insulator. The tops of these insula-
tors are usually threaded, and the best
method of attaching the aluminum rod

is to thread it to fit, and screw
it into the insulator. For greater
signal strength, the set will have
to be grounded. The bicycle

How batteries are ar-
ranged in the cabinet

——

Keep tuned as you ride with this
receiver. Note below how tubes are
mounted on aluminum chassis, and
the speaker on the sloping panel
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RADIO

frame provides excellent counterpoise
capacity for this purpose.

The steel cabinet used for housing the
chassis and batteries measures 612" by
7" by 11” and ic small enough to fit in-
side a standard-size bicycle luggage bas-
ket. The panel is attached to the cabinet
by means of self-tapping screws. The
two “B” batteries that fit inside the cabi-
net along the back are the new small-size
portable type employing the special flat
cells with expanding seals. A 115-volt
“A” battery fits in between the two “B"
batteries, with the 412-volt ‘“C” battery
directly in front of it. The “A” and “B”
batteries are of the plug-
in type and use clip-in
plugs with Fahnestock ter-
minals. This system makes
it an easy matter to change
batteries whenever neces-
sary.

In order to obtain am-
ple volume from the speak-
er, two stages of audio-
frequency amplification

It's as easy to tune
as a car radio. View
below shows the parts
underneath the chassis

IS EASY AND
CHEAP TO BUILD

are used after the detector. Both stages
are resistance-coupled and use the latest-
type tubes for maximum sensitivity. Type
1IN5GT tubes are used in the radio-fre-
quency, detector, and first audio-frequency
stages. A beam power tube, 1T5GT, is
used in the output stage, and provides a
relatively high output with a very low
filament drain.

A 15,000-ohm, 1;-watt resistor is used
in the grid circuit for the first audio tube.
Any increase in value of this resistor will
only cause instability and will fail to in-
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4-F00™
ALIMINUM
ROD (4" DIA)

GROUNDED TO
BICYCLE FRAME

; : A -
A-B-C+  A+1'%V ; B+30V. c-a'%v. (ANSGT)

These circuit and tube-sacket diagrams should be fo'lowed to the letter in constructing the set
crease thie amplification. Volume is ccn- - - B
trolled by a 100,000-ohm potentiometer
placed in the screen circuit of the radio-fre-

LIST OF PARTS

quency tube. Midget 2-gang tuning condenser, .00036
The key-lock switch is of the double-pole, 5]rjnfl((i!. g ant .
A - . . i i | Shielded antenna coil.
S th.m‘f type and .}fre‘f,l‘s,, two c‘rcf"ts Shielded radio-frequency coil. 1
at one time, the positive “A" supply and Volume control, 100,008 ohm,
the ground lead of the volume control. This Dutput transiormer.
is done to avoid any drain through the “B" %3§“)0Y} l.‘lOSlstI.H‘.‘.ii \yatt). 15,000 0111378. 0
supply while the sct is turned off. DY SISO SSRGS S e, TN
As a safety measure, it is a good idea to Carbon resistor, 14 watt, 250,000 ohm.
lock the set in the basket or to the bicycle ’I‘w% carbon trcsiftors, t‘i ,watt. 1 meg.
e : e T Carbon resistor, 4 watt, 2 meg.
frame.‘ Th.e. be) switch prevents any one elsc Mica condenser. .0002 mrd. '
from turning on the set. Mica condenser, 0003 mfd.

Mica condenser, 0005 mfd.
Mica condenser, 004 mfd.
Tubular condenser, .C05 mfd., 600 volt.
| Tubular condenser, .02 mfd., 600 volt. I
Three tubular condensers, .1 mfd., 600
volt.

Miseelluneous: Tubes, four octal wiafer sock-
els, three hantam-tube shields, six-prong speak
er plug and waler socket i siz-wa)

| hattery cable, Dbatreries, 3 P.M. speaker,
ciabinet, chassis, anfenni, 37 dial, ete.

The antenna rod is set in a cercmic insulator
atop the cakinet. Right, a key turns on the set
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Scarcely a handful, it fits
inside mecst portcble racias
Steel Catrinet
HOLES FOR
BINDING POSTS
HIS compact “B”

power pack, ne larg-
er than a standard-size
portable “B” battery, is
a highly useful radio
accessory. It is small
enough to fit i many
of the modern battery
portables ard may be
used to replace “B’ bat-
teries in small table re-
ceivers of either the
tuned radio frequency
or regenerative types, for hum-free reception.

An adjustable bleeder circuit is wired
across the output of the rectifier, and the
connections are brought out to four insulated
binding posts on top of the cabinet. The
bleeder circuit. consists of a 10,000-ohm semi-
variable wire-wound resistor with two slid-
ers for adjusting the intermediate voltages.

(17266T)
Kim

ELECTRIC

‘B” SUPPLY

FOR PORTABLE SETS

This phatagraph will help yau assemble thz cutfit in its steel cabine!

As shown in the diagram, thke circuit is ad-
justed to give 130, 90, and 30 volts at the dif-
ferent taps when comnected to a set draw-
ing about 15 milliamperes plate current.
The 117Z6GT rectifier tube is connected di-
rectly across a 117-volt power iine without
the use of resistors. A 1% " veatilating hole
should be drilied in one side of the cabinet.

L]
13 HENRY L1—0O +130V.

CHOKE 4000 JHMS
Y EACH

=

+—o+9cv

©
4 s.h. -L % A
-130V.

TOP VIEw DF SOCKET
(CCNNECTION No.1

NO™ USED) ~ = .
)

Parts needed for the unit
can be itemized from the
diagram. Note that the
circuit is not grounded
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Priority Receiver

Iron cores moving in ontenno ond oscillotor coils tune this set

ITH tuning condensers becoming in-

creasingly scarce, a timely interest at-
taches to this five-tube superhet which tunes
by varying the induction of the antenna and
oscillator coils. A core of compressed pow-
dered iron about 5/16” in diameter and 214"
long moves in and out of each coil. These

USES NEW-TYPE
TUNING UNIT

iron cores are ganged and
regulated by the horizontal
tuning dial which, incidental-
ly, is accurately calibrated in
kilocycles. The tuning range
of this set is similar to that
of any standard-type receiver
using variable condensers—
550 to 1,500 kilocycles.

Tubes used are a 12A8-GT
as a pentagrid converter; a
6S7 as an 1. F. amplifier tube;
a 12SQT7 as double-diode de-
tector, AVC, and first audio
amplifier tube; a 35L6-GT as
power pentode tube capable
of an output of 115 watts
without overloading, and a
50Z7-G as a half-wave recti-
fier tube. The heaters of all
these tubes are connected in
series with a total voltage of
approximately 117 volts,
making a series heater re-
sistor unnecessary.

Permeability tuning, as
this new method is called,
makes it possible to save
space as the space taken up
by the new tuning unit behind the tuning
dial is approximately half that required by
a two-gang variable condenser. And again,
since the tuning unit already contains the
antenna and oscillator coils, a further saving
of space both above and below the chassis
is obtained. Notice how well-spread the

Top ond bottom views of the chossis show how
“permeobility tuning' soves spoce, eliminotes
crowding, ond simplifies wiring of the circuit




different components are
above the chassis—no
crowding and bunching.
The same holds true for
the underside portion of
the chassis. It makes the
set extremely simple to
build and wire.

The war may make it
difficult to obtain the
exact tube type shown in
the parts list. To give
the reader as wide a
choice as possible, we
have given, on the wiring
diagram, alternative tube
types. The final results
will be the same, as the
set will operate satisfac-
torily with any of the
tube types listed. The
socket connections in most
cases will be different.
For instance, the 50Y6-
GT rectifier tube has its
heater brought out to
pins Nos. 7 and 2 instead

Alternative tube types given
in the wiring diagram below
may be substituted if those
first listed are unobtainable

N.B.-CONNECT ANTENNA 4
TO POINTA” WHEN LISING I
RECEIVES ON AN AC 11O~ f

ANTENNA TO POINT *B° [

WHEN USING RECEWER  |O]

ON A £, HO-120VOLT

LINE. DO NOT SHORY
"XAND "B"

osaLLATOR |

TO QUTPUT
RANSFORM|
ONSPEAKER
y NO-15V.
(¥ o0

TONE
CONTROL |

AON CORES w3~

con >~ _

TWO GANG PERMEABILITY
TUNER CONSISTING OF

COILS AND DIAL
OPERATING AS AUNIT

o

SWIELDED WIRE

e

ANTENNA
COILTUNER

126Q7
(12Q7-GT)
(125Q7-GT)

IRON-CORE & &
LETRANSF,

I1IZAB8-G 657
(NO SUBSTITUTE) (657-6)
IRON-CORE
LETRANSE.

AP

05

s
o
3

. ..
200033 1,000

MFD. (50Y6-GT)

2 3 |\MFD.
O | .

3A5L6-GT
(35A5-LT)
50,000w
TONE 3
CONTROL

SYSPEAWER OUTPUT
TRANSF,

SOZ7-G

s

05
MFD,
=S \

115 VOLTS

Y
AC-DC  »
5wﬁén{

NOT USED

FILTER CHOKE
(20H-500w)
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The horizontal slide-rule
dial is calibrated in
kilocycles. Tube being
put into its socket in
photo is the 12A8.-GT

Tuning is easy. Left-
hand knob turns set on
and off and controls
the tone. Right-hand
knob is volume control

of Nos. 6 and 2 as in the case of the 50Z7-GT. If the
35A5-LT is purchased, be sure to buy a “loctal” socket
for it instead of an “octal” socket.

Volume is controlled by the 4 -megohm (500,000-
ohm) variable resistor. Tone is controlled by a 50,000-
ohm variable resistor and .02 mfd. tubular paper con-
denser connected in the grid circuit of the 35L6-GT.
This arrangement provides an excellent method for
artificially boosting the bass notes. It also helps in re-
ducing static by decreasing the value of the high notes.

In order to make the mahogany cabinet as compact
as possible, the 5” permanent-magnet speaker is mount-
ed on top of the cabinet directly over the center of the
chassis, facing upwards. It is a good idea to have the lid
of the cabinet removable; otherwise it will be impossible
to slide the chassis in and out of the cabinet unless the
speaker is first removed, since the dial will not clear it.
Of course the height of the cabinet could be increased,
but this was not found as practical a method, as it would
tend to unbalance the general appearance of the cabinet.

It will be noted that two holes are drilled in the front
of the chassis just below the center of the tuning dial.
These are for adjusting the two trimmer condensers of
the tuning unit.

In setting the tuning dial, it should be borne in mind
that with the cores of the antenna and oscillator wind-
ings moved all the way out, the set is tuned to the
1,550-kilocycle end of the dial.
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Cabinet cover, below, serves as a
baffle for the 5” P.M. speaker. The
back is left open for ventilation

LIST OF PARTS

Permeability tuning unit
(with trimmers C, and C.).

P. M. speaker 5”.

Universal output transform-
er.

Iron-core I.F. iransformers,
456 ke. (two).

Filter choke, 20 henrys, 500
ohms.

Line cord and plug, 9’

Volume control, 500.000 ohms.

Tone control and switch, 50,-
000 ohms.

Cadmium-plated chassis, 2”
by 77 by 9”.

Octal tube sockets (five).

Paper tubular condensers:
.05 mfd., 400 volt (six); .02
mfd., 400 volt.

Mica condensers: .0001 mfd.
(three); .00033 mfd.; .00075
mfd.;.00007 mfd.;.002 mfd.;
.006 mfd.

Electrolytic condensers: 8
mfd. 450 v. (two); 25 mfd.,
50 v.

Carbon resistors: 1% watt,
500,060 ohms (two) ; 1% watt,
300,080 ohms; % watt, 2
megohms; % watt, 100,000
ohms (two); 1% watt, 50,000
ohms; % watt, 1,000 ohms
(twoy ; % watt, 20,000 ohms;
% watt, 400 ohms; % watt,
300 ohms; 1 watt, 200 ohms.

Cabinet, 8” by 8” by 10%”.

Tubes: 12A8-GT, 687, 12SQ7,
35L6-GT, 50Z7-G.




Compact Rectifier Unit Fits Almost Any Radio Chassis

RY BATTERIES are go'ng o be increas-

irgly difficult to obtain. and many own-
ers o7 home-built or commercial one, two,
and three-tube headphone receivers will
have to convert theirs to operate on the
electric house current. This is simple with
a new rectifier unit, easily built at home
and sp compact that it will fit almost any
radio chassis. It takes up no more room
than a tube or electrolytic condenser, and
yet contains a complete filtering circuit and
rectifier tube! Tke metal box (111" by 111"
by 2”) is an old coil shielding can. Besides
the rectifier, a compact (211" by 1%") fila-
ment transformer with a 110-volt primary
and a 6.3-volt secondary (1.5 amperes) is
used.

The battery tubes will have to be replaced
with 6.3 volt AC-DC tubes of equivalent
types. Should the plate current. drain be too
high to use the 6H6 as a rectifier, replace it
with a 117Z6-tube.

TURE 'SOCV-EY
’

i |4 B
= -1‘- o
o S
o . 0 8
0
a
$
Dl l O z TOP VIEW
wil il & o
2 2 -
fj| lg g Left, a cross section
] ~ 2 of the shielding box,
R LT showing the insulation
X cardboard and, above,
10,000 top of old coil can

TO G.3V.
FILAMENT
TRANS.

N.E.BREAK POINTS ‘O WHEN

1B V. AC JSING 11726-GT TURE
A AND CONNECT DOTTEDLINE
Midget rectifier {at left) mounted on a radia chassis.
Filament transfarmer [on right] is campact and can
be easily maunted under chassis. Diagram shows wiring

lllustrating how to make a compact "batch” o* the
condenser and resistor in rectifier, with connections

Above is rectifier
with o 117Z26-67
tube and 117-volt
heater for direct
connection to the
line. Right, the
bottom view of
rectifier, showing
posts of condens-
ers and resistor




Servicing Your Radio

L .
S

Yanking on a line cord often causes a
break in the resistor wire. To avoid
this, grasp the plug when removing it

85 70 90 IIU 130
=750
4160

LINE-CORD BREAKS, which occur most fre-
quently in the built-in resistor in a cord of
the type shown at the left, may be the rea-
son a receiver goes dead. It is advisable to
check this resistor if tests show that all the
tubes are good. Sometimes it is possible to
solder the thin resistor wire back to the
prong, as shown in the sketch; if not, the
whole line cord must be replaced.

SOLOER ~—’_‘]
.
= ‘lk_vj
dill——

: == RUBARER OR
RESISTOR WIRE ~——___ “I'pLasTIC PLUG

SOME TYPES OF DIAL POINTERS can be repaired
easily with common liquid cement. If one
cannot be set on the proper station indicator
because it has come loose from the center
plastic piece to which it was attached, re-
move the chassis from the cabinet and ap-
ply the cement as indicated in the drawing
below. Best results can be obtained by re-
moving the pointer assembly from the dial
face and laying it flat, as shown. This will
keep excess cement from spotting the dial
face should any drip off the pointer during
the application.

IF BATTERY OPERATION on a three-way port-
able is fuzzy, but reception is satisfactory
on both A.C. and D.C,, replacement of the
battery pack is usually necessary. “B" bat-
teries showing 75 volts on a meter have
been known to have such high internal re-
sistance that the voltage to plates and
screens was reduced to as little as 35 volts.

PLASTIC PLACE LIQUID
CENTER " CEMENT HERE
\' =

BURNED-OUT BALLAST TUBES need not put a re-
ceiver out of service permanently even if
the tubes cannot readily be replaced with
new ones. Satisfactory results can be ob-
tained by removing the old line cord from
the set and substituting a new line cord hav-
ing a built-in resistor of a resistance value
matching the tube heaters.
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Midget Broadcast Set

USES TINY
ACORN TUBE
AND STANDARD
AC-DC TUNING

of your hand, this little ra-
dio receiver makes use of
one of the midget, acorn-type
tubes. Powered by batteries, it
provides good earphone recep-
tion on the broadcast band.
The tuning coil is a standard,
A.C.-D.C. midget antenna coil
with a high-impedance primary.
Its shielding should be removed.
Wind fifteen turns of No. 34,

SO SMALL it fits in the palm

. ’ TICKLER
double-silk-coverad wire around 3 64" COIL

one end of the secondary coil eo*r?om MEATCEE LIST OF PARTS

(L.), in the same direction as HEATER Volume control with switch,
the coil winding, to serve as a ’ 3) CATHODE 15,000-ohm.

tickler (Ls). The set is tuned by o~ YRR, & 15 wat

a small .00042-mfd. variable con- \/955 )) Zgg;ﬂl’u‘g’z F.es on meg". = .a & 0
denser. On the sloping panel of s l:ﬁg c&%g:“;ihs' LR, LU
the 2” by 1%” aluminum chas- FNoro : ) :

PLATE Tuning cendenser, .00042 mfd.

Four standard flash-light cells.
Midget 13-volt “B” battery.

Miscellaneous. — Aluminum
chassis, acorn tube (955),
A.C-D.C. broadcast anten-
na coil, acorn-tubke socket,
knobs, dial plate, phone-tip
plugs and jacks, wire, etc.

sis, mount a midget 15,000-ohm
volume control and switch. This
is placed across the tickler coil
(Ls), with its rotating arm by-
passed to ground through a
.00025-mfd. mica fixed condens-
er, to control regeneration. A
good antenna should be used for
best results, but a ground is not h \
always necessary. 5 cnassis
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Week-Enders’ Radio

<

.
.k‘ .
x4
Attractively finished, the portable rodio
shawn in use obove is designed ta fit like o
troy in the overnight case, ready to be re-
moved and plugged into an electric outlet

Note the simplicity of contrals and the air-
plane-luggoge fabric cavering. How the
ports are orronged beneath the U-shoped
chassis is shown in the phatogroph below




Fits in Handy Overnight Case

ty, the compact four-tube, A.C.-D.C.

receiver illustrated will appeal to week-
end travelers who like to take their radio
entertainment with them, for it is more
than just an ordinary portable set. Besides
its own cabinet, it has a neat overnight lug-
gage carrier into which it slips along with
your toilet articles and the few apparel
necessities for a short trip. You can build
the suitcase and its radio-cabinet ‘‘tray”
yourself, according to specifications on the
next page, or have them made up at your
local luggage shop.

Although a standard, four-tube, tuned-
radio-frequency circuit is used, changes
have been made to increase the set’s effi-
ciency. Iron-core coils for example, are
used because of their greater selectivity and
higher gain; while in the detector stage, one
of the new “high-mu” triodes replaces the
conventional high-frequency pentode. The
triode provides better quality and can be
operated to give a high signal output with-
out distortion. For the output tube, a new
beam power pentode, a 25L6, was chosen
since it can be used without any added re-
sistors or by-pass condensers, although care
must be taken to use a cathode resistor of
proper value.

PROVIDING good volume and selectivi-

30,000 -
OHMS

20,000

OHMS

o 200 OHMS

>~ LINE-CORD RESISTOR

All connections for the A.C..D.C. radio are given in this circuit diagram, while
the sketches of the tube bases at right show how the tubes should be wired

After packing the week-end bag, the receiver is
set in place and the lid closed down far carrying

Instead of a filter choke, a 4,500-ohm,
one-watt resistor is employed to save space
and keep down the cost. To avoid overheat-
ing of the resistor, the plate current of the




2506 tube is taken directly

off the cathodes of the

rectifier. To eliminate any

possibility of hum due to this arrangement, a
high-capacity (40-mfd.) electrolytic condenser
must be used for filtering this part of the
rectifier circuit.

A five-inch electrodynamic speaker was
“hosen instead of the usual permanent-magnet
tvpe, as the former costs less and is more
sensitive to weak signals.

In laying out the chassis and cabinet. ar-
range the parts as shown in the illustrations
so the receiver will be shallow enough to fit in
the “tray.”” The tuning dial and knob harmo-
nize with the color of the fabric, while brass
iocks and hinges were selected so that they
would not rust. As the panel of the radio ex-
tends above the open suitcase, it is a simple
matter to lift the set in and out.

LIST OF PARTS

Five-inch electrodynamic speaker.

Ira -core antenna coil.

Ircn-core radio-frequency ¢oil.

Voiume control, 20,000 ohm, with switch,

Line-cord resistor, 200 ohm.

Res'stor, 250 ohm, !, watt,

Re. stor, 300 ohm, !, watt,

Rerstor, 30,000 ohm, 7, watt,

Re..stors (two). 1 meg., '» watt,

Rewntor, 4.5C0 ohm. 1 watt.

Twu-gang tuming condenser, .00036 mifd.

Aica condenser, 00025 mfd.

Mica condenser. 001 mfd.

Tublar elecirolytic condenser, 5 and 5 mfd., 25 volt.

Elew rolyric condenser. 16 mfd., 150 volt.

Flectrolvtic condenser. 40 mfd., 150 volt.

Tutalar condensers (two). .01 mfd., 200 volt.

Tubilar condenser, .02 mfd.. 200 volt

Tubqlar condenser, 05 mfd., 200 volt.

Miwellaneous:—Four octal sockets: tour tubes (6K7
radio-frequency pentode, 6F5 high-mu 1ricde, 25L6 out-
Fut pentode, and 2526 rectifier): chasas. wire, etc.

100

At left, parts mounted on
top of the chassis, and the
assembly as it fits inside
the narrow cabinet. The fin-
ished set appears above, and
specifications for the cab-

/

/
4" HOLE
FOR SPEAKER

10%__

inet, case, and chassis below
I 10" 5 |
O _ O 4
2526 2506 6F5 ji
ki =A D
SPEAKER Tuning X7
CONDENSER
Layout of Chasrsis

* Radio
Cabinet

e

HINGED

PIECE OF
wWOOD FOR
SUPPORTING
CABINET

Details of
Suit Case




Measuring just over
§” square and less
than 3" thick, this
receiver and its 2”
speaker cone equal
the performance of
much larger sets.
The tiny cabinet is
made of wood bound
in genuine cowhide .

Midget AG-DC Receiver

PULLS IN LOCAL STATIONS AT FULL STRENGTH

Set Has A 50-Mile Radius

LTHOUGH small enough to slip ezsily
into a woman’s handbag, this midget
three-tube radio receiver is nevertheless
capable of tuning in all local stations within
a 50-mile radius at full loudspeaker strength
on its tiny 2” speaker, which handles up to
1,-watt power without distortion.

Making use of the new tiny electric tubes
and iron-core coils, the set pictured on these
pages was mount2d on a front panel (no
chassis was used) of unusual design and
measuring only 4% " square. In the upper
left-hand corner a circle 2%"” in diameter
was punched out for the speaker. Beside it,
on the upper right-hand side, and mounted
directly on the front panel, is a .00036-mfd,

Front view of panel on which receiver is mounted

Close-up of the wiring. All parts are accessible
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TWO-GANG
TUNING
CONDENSER

<

V20,000 gy

M smF0.
T 2sv. I

4
L OUTPUT
TRANSF ORME

£150,000 w
£) 2000w

\.‘Q iSOOw

I

e IO MFD, 25V,

=

200 @ —

LINE-CORD RESISTOR

In this pictorial diagram, the compact placing of the parts of the midget receiver is shown in detail

two-gang tuning corndenser. Clamped to
the framework of the tuning condenser by
means of two 6-32 machine screws, 4" long,
is a small bracket on which were mounted
the midget seven-prong wafer sockets for
the tiny RF pentode amplifier (9003) and
the high-mu detector triode (9002). An-
other bracket was used for mounting the
standard-size eight-prong socket of the

UieR) Uty usen)
9002

M " .
" sc uvs
tmor = "9 o 2
J5E0) @)
9003

Complete wiring diagram, includirg base layouts (at bottom) for tubes
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TOL7GT tube, which is a combination power
pentode and half-wave rectifier. The midget
output transformer, coupling the pentode
portion of the TOL7GT tube to the 2"
speaker, was mounted directly under the
speaker.

The iron-core antenna coil was mounted
on the two-gang tuning condenser just next
to the speaker. The RF coil was mounted
next to the bracket hold-
ing the TOL7GT tube. A
50,000-ohm variable re-
sistor acts as a volume
control and was put in
place on the front panel
directly under the two-
gang condenser.

The four-stage TRF
circuit which is used in
this midget receiver con-
sists of a tuned RF stage
coupled to a biased de-
tector stage, which in
turn is resistance coupled
to the beam power pen-
tode. A half-wave recti-
fier furnishes plate volt-
age to the tubes, and this
plate supply is amply fil-
tered by the 2,000- and
1,500-ohm, 2-watt resist-




ors, the 20-mfd. and 16-mfd., 150-volt elec-
trolytic condensers, and the .01-mfd. paper
tubular condenser (400 volts) in the plate
circuit of the rectifier.

The new midget tubes used employ mount
structures similar to those of the older
Acorn tubes, but the new ones have glass
button bases which provide short leads and
low-lead induction. Each tube employs two
cathode leads which cause a reduction in in-
put loading and provide an increased gain.
The single-ended design of the new tubes
has the added advantage of requiring a
minimum mounting space. Although these
tubes were designed primarily for use by
engineers, experimenters, and amateurs
working in the ultra-high frequencies, they
can also be used for operation in a receiver
designed for service in the regular broad-
cast band.

When completed, the receiver and its
front-panel mounting were placed in a. small
wooden cabinet covered with cowhide
leather stitched at the corners. The cutside
dimensions of the cabinet used were & 3/16”
by 53/16” by 23,”. A heavy piece of card-
board, also covered with leather, was used
for the back cover. This cover was held in
place by four small brass wood screws. An
opening 23" square was cut in the back
cover to make allowance for the necessary
ventilation of the tubes.

As this is an AC-DC receiver and there-
fore already grounded through the electric
outlet, no further ground connecticn was
needed. If a ground should be used it must
be connected to the receiver through a .1
mfd., 400-volt tubular paper condenser,
otherwise a short will occur, blowing out the
tubes. Only a short antenna (about 13') is
employed and may consist of stranded
S.C.C. wire strung along the floor.

Bock view of receiver, wired
but with the tubes removed.
The RF coil. mounted on the
metol ponel by meons of o
%" ongle brocket, is shown
just next to the 50,000-ohm
vorioble resistor. The 9002
midget high-mu triode tube
ond 9003 pentode ore ot left

Leather-covered cabinet from
the rear, The opening at the
lower left corner ventilates
the three tubes and is 24"
squore. The back cover is o
piece of heavy cordboord ond
leother held by four screws

LIST OF PARTS

Cabinet, 53/16” by 53/16” by 2*,”.
Two-gang tuning condenser, .00036 mfd.
Iron-core antenna and RF coils.
Midget permanent-magnet 2” speaker.
Midget output transformer.

Midget tubes (two): Super-control pen-
tode, 9003; high-mu triode, 9002.

Pentode-rectifier tube, TOL7GT.

Line cord resistor, 220 ohms.

Variable resistor, 50,000 chms.

Plate cover switch, S. P. S. T.

Electrolytic condensers (four): 20 mfd.,
150 volts; 16 mfd., 150 volts; 5 mfd.,
50 volts; 10 mfd., 25 volts.

Mica condensers (three): .0001 mfd.;
.0002 mfd.; .01 mfd.

Tubular condensers (two): .006 mfd.,
400 volts; .01 mfd., 600 volts.

Carbon resistors (seven): % watt, 20,-
000 ohms; % watt, 250,000 ohms; %
watt, 200 ohms; % watt, 1 megohm;
1 watt, 200 ohms; 2 watts, 2,000 ochms;
2 watts, 1,500 ohms.

Midget wafer sockets: Seven prong
(two), eight prong (one).
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Decorative and doubly useful, the efficient radio shown above is a worth-while addition to one's desk top

OMEBINING usefulness with B U | L D T H I S

novelty, this folding book-
end radio provides some-

thing new and novel in the u
design of radio cabinets. It is a set
that should appeal to every one who 0 0 - " a
builds radio receivers as a hobby.

The circuit chosen uses four of the
latest all-metal electric tubes and

will operate equally well on either
alternating or direct current. Al- or u
though not a tuned-radio-frequency

receiver, this set is just as sensitive
and selective, and is cheaper to build
because only one coil and one tuning condens- ance-coupled to one of the new triodes, which
er are needed. A regenerative detector built is in turn resistance-coupled to a 25A6 output
around one of the new radio-frequency pen- pentode. The fourth tube, the 25Z6, rectifies
todes s used in the first stage, and is resist- the current for the receiver. changing the al-

Make the wooden cabinet to dimensions in the
drcwing. Note how ends fold in for carrying

RECZSSED
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An A.C.-D.C. Four-Tube Set

ternating house current to direct. However,
when plugged into a D.C. outlet, this tube
merely acts as a resistance.

Regeneration is controlled by a 20,000-ohm
variable resistor, which is connected across
the tickler coil. The slider, or arm, of this
variable resistor is grounded to the chassis
through a .0005-mfd. mica condenser. A
6-mh. choke is inserted in the plate lead of
the detector tube in order to keep radio-
frequency currents out of the audio stages,
and also to add to the smoothness of the re-
generation control. The grid-lead detection,
chosen because of its greater sensitivity over
the usual bias method,
consists of a one-meg.
fixed resistor in parallel
with a .00025-mfd. mica
condenser.

A plug-in coil must be
used with this circuit
since a standard A.C.-
D.C. antenna coil has no
tickler winding. This coil
is tuned by a .00036-mfd.
single-gang variable con-
denser. Inserted in the
ground lead of.the pri-
mary winding on the coil
is a new type of tuning
control, which may be
best described as a selec-
tivity control. It consists
of one of the new ultra-
flat tuning condensers

2526 25A6 |

at right, the

65F5

The chassis end of the unit and,
loudspeaker end.
Diagram below shows the wiring

using molded-plastic insulation, and is mount-
ed on the front panel behind the plug-in coil,
between the tuning condenser and the 20,000-
ohm variable resistor.

Decreasing the capacity of this condenser
increases the selectivity of the receiver. At
its minimum setting, it will cut down the vol-
ume by decreasing the coupling of the pri-
mary and secondary coils. This is especially
useful when tuning to a strong signal.

A .0005-mfd. and a .002-mfd. mica condens-
er are used in the plate leads of the first and
second audio stages, and help to cut down
feed-back and unwanted oscillation, which
would cause distortion in the loudspeaker.

To avoid any excessive hum that might be
caused by the compactness of the circuit, a

SPEAKER

A
0.75

+  MEG. MEG.

MFD.

r/ \2
L

ON-OFF AC-DC.
SWITCH

3
BOTTOM VIEW
OF SOCKETS




total of 76 mfd. should be used for filtering
the rectified direct current. The filter circuit
is made up of four electrolytic condensers,
one 20 mfd., two 16 mfd., and one 24 mfd.

The cabinet is easy to build, and may be
made at home from any kind of wood, such
as pine, walnut, or mahogany. After care-
ful sandpapering — with the grain, not
against it—the finished cabinet can be given
one or two coats of stain, depending upon how
dark a finish is desired. Once these coats
have thoroughly dried, a thin layer of shellac
can be applied and rubbed down to kill some
of the gloss. Rubber feet will raise the book
ends and provide room for the speaker cord
that runs from the compartment box at one
end which houses the chassis to the compart-
ment at the other end which houses the 5”
permanent-magnet speaker. A built-in aerial
is used so that no antenna or ground connec-
tions are needed for good reception.

LIST OF PARTS
FOR BOOK-END RADIO

One 6SJ7 tube.

One 6SF5 tube.

One 25A6 tube.

One 25Z6 tube.

Antenna condenser, .00042 mfd.

Tuning condenser, .00036 mfd.

Electrolytic condenser, 24 mfd., 150 v.

Electrolytic condenser, 20 mfd., 150 v.

Two electrolytic condensers, 16 mfd.,
150 v.

Electrolytic condenser, 10 mfd., 25 v.

Electrolytic condenser, 6§ mfd., 25 v.

Mica condenser, .0005 mfd. (two)

Mica condenser, .00025 mfd.

Tubular condenser, .1 mfd.

Tubular condenser, .01 mfd.

Tubular condenser, .005 mfd.

Tubular condenser, .05 mfd.

Tubular condenser, .002 mfd.

Line-cord resistor, 200 ohm.

Resistor, 1 meg., . watt.

Resistor, 2 meg., 4 watt.

Resistor, 12 meg.. 14 watt,

Resistor, 750,000 ohm, % watt.

Resistor, 200,000 ohm, % watt.

Resistor, 100,000 ohm, 4 watt.

Resistor, 5,000 ohm, % watt.

Resistor, 4,000 ohm, 1 watt.

Resistor, 700 ohm, 1 watt.

Switch and volume control, 20,000 ochm.

Radio-frequency choke, 6 mh.

Six-prong, plug-in coil.

Miscelluneous:—Speaker, four midget

octal sockets, aluminum chassis, cab-

inet, wire, etc.

. /
Beginners

Th's sturdy set
is compact and
has a range up
‘o 1,000 miles

ITH a Yroadcast-band range

up to 1,000 miles, the one-

tube, all-electric, A.C.-D.C. re-

ceiver illustrated is designed
especially for beginners. If{ requires a
minimum of parts, costs little to build,
and is easy to assemble and wire.

The set is built around one of the new
bantam-type, midget, octal-base *%ubes.
This particular tubke, the 25A7GT, is re-
ally a pentode tube and a half-wave
rectifier in one. The pentode section is
used as a regenerative detector.

In spite of the compactness of the steel
cabinet (5” by 4” by 3"), it is an easy
matter to mount and wire the parts, as
the top and bottom panels car be un-
screwed and taken off. The six-prong
plug-in coil, the insulated earphone ter-
minals, and the tube are all mounted on
the top panel. The .00014-mfd. tuning
condenser and the 15,000-ohm wire-
wound combined regenerative contrel and
switch are mounted on the front panel.
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One-Tuber 5%,

Electml ' sepr 00014 mtq
T Ttie Condenge
ub T, 40
ular Condenge,. i mfq
Two mi Y2 meq
Mmijcg co
Ndenge
SWitch rs, 0003 mf,
15,000 229 Variable o <
= m, Sistor, /
esistor, o meg., 1,
s > wa
Line cord, 3¢ oh te.
A x m
| Rag;
L SWITCH adj
q = o | O-freqllency choj
"INDICATES GROUNDTO CHASSIS = et of Six-pr. ¢ 2.5 mp
- “Prong cop )
Misce, s.
a
All connections are clearly shown in the diagram. / octal.gy, teoys - binet /
Note »>articularly the negative phone connection socket € Socket, iy (steel)
to pentode-tube screen, and absence of a ground | Jacks a,nd i Sulatet; Tong-coj |
solder, oy, PIUES, earpp,, P2ana
Bottom view of the chassis, below, 5 €S, wire,
indicates how parts are arranged.

Both top and bottom panels can be -
removed to facilitate the wiring —— |

A very simple iltering sys-
.em, consisting of only one
aigh-capacity electrolytic con-
denser, is used. The earphones
ire connected in series with
:he cathode of the rectifier,
ind the reader should note
:hat the screen ofr the pentode
:ube is connected to the neg-
itive terminal of the phones
nstead of the positive. No
zround should he used with
-his receiver, as circuits of
this type are grounded
through the house wiring. A
rubber grommet should be
1sed to protect the line cord
wvhere it passes through the
steel cabinet, otherwise the
sharp metal sides of the hole
may cut the insulation and
cause a short circuit. Should
the <=et hum, reverse the
phone leads,
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Superhet for Beginners
USES ONLY TWO TUBES

EVERAL years ago, a superhetero-

dyne receiver had to consist of at
least seven tubes—sometimes nine, for
in those days the multiple tubes we
use so frequently in our present sets
had not been perfected. A two-tube
super is possible these days, and one
of them is shown on these pages.

A 1ATGT pentagrid tube is used as
the first detector and oscillator. A
two-gang .00036 condenser tunes these
two stages. To insure proper tracking
of the oscillator tuning condenser a
fixed mica condenser with a capacity
of .0004 mfd. is wired in series with
the oscillator coil. This condenser must
be accurate within 43 percent.

Across the other tuning condenser
(in parallel with it) is a low-capacity
(.00005 mfd.) midget variable trim-
mer condenser. This is adjusted to com-
pensate for any irregularities between the
two tuning condensers. It is not necessary
to adjust it for each station.

The output of the 1ATGT is coupled to
the detector stage through a 456-kc. I F.
transformer (this may be either an iron-

Topside of chassis, showing the two multiple tubes
that do the work once performed by seven or more
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This two-tube superhet gives loudspeaker reception of
local stations with a 20-foot antenna laid on the floor

core or air-core type). Both primary and
secondary windings of the I. F. transformer
are tuned by tiny built-in trimmer condens-
ers which have to be adjusted before the
receiver will operate. This may easily be
done by tuning in the strongest local signal
and turning the two screws on top of the

This is the underside of the chassis. The on-and-
off switch is operated by the volume-control knob
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I. F. transformer can with a screw driver,
until the signal is at its loudest. Then tune
to a weaker station (near 1,500 kc.) and
give it a final adjustment.

The detector (triode portion of the
1D8GT) is transformer-coupled to the power-
amplifier pentode of the 1D8GT. Unrecti-
fied RF currents in the plate circuit of the
detector stage are by-passed to the chassis
through a .002-mfd., 400-volt tubular con-
denser. Volume is controlled by means of
the 500,000-ohm variable resistor across the
secondary of the audio transformer. The
S.P.S.T. on-and-off switch is also controlled
by the shaft of the resistor.

Output of the two-tube super is fed into
a 4" or 5” permanent-magnet speaker in-
stalled in the lid of the gray-wrinkle steel
cabinet. A 33%” diameter opening must be
drilled for the 4” speaker, and another
opening about 4” in diameter in the front
panel for the dial. .

Loudspeaker reception of all local stations
is possible, using an antenna of only about
20 feet, stretched across the room on the
rug. No ground is necessary, although it
may improve the volume on weak signals.
A small trimmer condenser should be in-
serted in series with the antenna whenever
a long antenna is used with the set.

Although 90 volts is shown in the wiring
diagram as the plate or “B’ battery voltage
this value may be safely increased to 110 or
120 volts with a correspondingly greater
signal strength. In this case the ‘‘C” battery
voltage should be advanced to 9 volts.

LIST OF PARTS

Steel chassis, 77 by 7” by 2”.

Shielded iron-core antenna coil.

Shielded air-core oscillator coil.

Two-gang tuning condenser, .00036
mifd

— E—

Four-inch round dial.

1. F. transformer, 456 kec.

Audio transformer, 3:1 ratio,
shielded.

Output transformer, universal type.

PM speaker, 4” or 5”.

Steel cabinet, 8” by 12” by 8”.

Volume control, 500,000 ohms.

Switch cover plate, S. P. S. T.

Xiariable trimmer condenser, .00005
mfd.

Pentagrid converter tube, 1ATGT.
Triode-pentode amplifier tube, 1D8GT.
Octal (eight-prong) wafer sockets

(two).

Mica condensers: .0001 mfd., .00025
mfd.,, .004 mfd. (padder).

Tubular condensers: 1 mfd., 400 volts;
.05 mfd., 400 volts; .005 mfd., 400 volts;
.002 mfd., 400 volts.

Carbon resistors: 1% watt, 50,000
ohms; 1% watt, 70,000 ohms; % watt, 2
megohms.

Knobs, cable, binding posts, etc.

un-
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Front of the gray-wrinde steel cabinet, showing
the three control knobs and four-inch round dial

Both primary and secondary windings of the I.F.
are tuned by turning the two screws on top of the
transformer can until selected signals are loudest

Output is fed into a permanent-magnet loudspeaker
(either four or five-inch) set in the cabinet lid




The author using the test circuit shown
at the left to measure a smoll resistor

means for measuring small resist-

ances and testing grounds, the unit :l-
lustrated forms a handy piece of equipment
for the radio experimenter and service man.
The circuit consists of a buzzer and bat-
tery, three fixed resistors, a rheostat, an in-
duction coil, two switches, and an <arphone.
As shown in the diagram, three binding-post
terminals (A, B, and X) are provided. To
test a resistance up to 50 ohms, terminals A
and B are connected together with a short
piece of wire, the toggle switch is flipped to
the 50" position, and the unknown resistor
is connected across terminals X and A. The
buzzer is then turned on and the rheostat
adjusted until the buzz cannot be heard in
the earphone. The position of the pointer on
the rheostat scale indicates the value of the
resistor. For resistors from 50 to 500 ohms,
the toggle switch is moved to the 500" posi-
tion and the same procedure fcllowed, but
the scale reading must be multiplied by ten.

pROVIDING a quick and easy

BUZZER

Pocket-Size
Radio Tester

IS EASY TO BUILD
FROM ODDS AND ENDS

X (GROUND)
INDUCTION
CoiL
A (AUXILIARY)

S.P-S.T.
SWITCH

PHONES

500

OHMS 5000

_ OHMS

A~O B (AUXILIARY)

In testing grounds, simply connect the
ground in question to terminal X, attach
terminal A to some other ground, and ter-
minal B to a third ground, which can be
nothing more than a screw driver pushed
irto the earth. When the rheostat has been
adjusted to eliminate the buzz, the resistance
of the ground can be read directly from the
rheostat scale.

[ LIST OF PARTS

Fixed resistor, 500 shms.

Fixed resistors, two 5,000 ohms.
Rheostat, 0-50 ohms

Single-pole, single-throw switch.
Single-pole, double-throw switch.
High-frequency buzzer.
Irduction coil, 1-10# ratio.
Battery, 4% volts.

Binding-post terminals, three.

Mounted inv a small
wooden cabinet, the
unit can be carried
in your coat pocke*
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“Wireless™ Radio Phonograph

REQUIRES NO CONNECTION TO SET

VOLJME

CONTROL
FREQUENCY- / R

CONTROL

MICROPHONE
SATTERY"

— T

soTTaMm
VIEW

S~

(Q/:/é/:/:;‘,.\

Study the witing diagram carefully. The set is actually a two-
tube transmitter. Parts are best arranged as in the photo abave
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NEXPENSIVE and easy to build,

this “wireless” record player
may be used with any alternat-
ing-current radio receiver with-
out making any actual connec-
tions to the receiver circuit. In
addition, when you plug in a mi-
crophone and flip a switch, the
record player becomes a public-
address system that will allow
you to do your own program an-
nouncing through the radio’s
loudspeaker. In use, the device is
simply plugged into a convenient
electric outlet.

Essentially, the “wireless” fea-
ture of the pick-up consists of
a tiny radio transmitter (oscil-
lator) tuned to a frequency
around 550 kilocycles, or to any
unused band at the upper end of
your radio’s tuning dial. The pow-
er of the little transmitter is, of
course, very low, and the distance
it may be placed from your re-
ceiver depends upon the radio's
sensitivity. With a good super-
heterodyne, the phonograph can be
used in an adjacent room. With
less powerful receivers, it may be
necessary to wrap the insulated
antenna of the phonograph-trans-
mitter loosely around the re-
ceiver’s antenna lead-in, without
making an electrical contact.

If the reader already has a
synchronous electric turntable,
and either a magnetic or crystal
pick-up, he may use these with
the wireless oscillator and avoid
the expense of buying new ones.

The oscillator circuit is built
on a compact aluminum chassis
measuring 1% " by 2%"” by 6%".
A black crackle panel serves as
the mounting for the trimmer
condenser that adjusts the tiny
550 - kilocycle radio - frequency
transformer, the microphone jack,
and the switch for changing from
pick-up to microphone.

The two tubes used are a 25Z5,
as a rectifier, and a 6A7, as a
combined modulator and oscil-
lator. Two 6,000-ohm, one-watt




Plugged into an outlet cny-
wheve in the room with your
radio, the unit "broadcasts”
recards through the loudspeaker

Valume is controlled by a kneb
mounted near the pick-up arm.
The antenna, seen leading out
af the cabinet, is stretched
on the floor during operation
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dy flipping a switch and plugging in the
microphone, you've got your own public-
address system for entertaining friends.
How the synchronous motor for the turn-
table is instclled may be seen at the left

resistors, and two 16-mfd. electrolytic con-
densers are used for filtering the rectified
current from the 2525.

To obtain the best results with the carbon-

LIST OF PARTS NEEDED

Rectifier tube, 252Z5.

Oscillator-modulator tube, 6AT7.

Synchronous motor (2” deep).

Magnetic or crystal pick-up.

Radio-frequency transformer. 560 Kc.
(special).

Microphone transformer (midget).

Hana microphons (carbon-type).

Toggle switch.

Midget wafer socket, six-prong.

Midget wafer socket, seven-prong.

Two electrolytic condensers, 16 mfd.,
175 volt.

Two tubular condensers, .05 mfd.

Tubular condenser, .1 mfd.

Trimmer condenser, 350 mmfd.

Mica condenser, .00001 mfd.

Mica condenser, .00004 mfd.

Mica condenser, .002 mfd.

Two resistors, 6,000 ohm, 1 watt.

Resistor, 1,500 ohm, 1 watt.

Resistor, 10,000 ohm, % watt.

Line-cord resistor, 280 ohm.

Volume control and switch, 500,000
ohm.

Miscelluneous: — Aluminum chassis,
crackle panel, microphone jack and
plug, A.C.-D.C. antenna, cabinet, etc.
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type microphone recommended, a suit-
able transformer with a 200-ohm pri-
mary is used in conjunction with a 415-
volt “C” battery. As shown, the battery
fits snugly inside the cabinet.
Care must be taken to follow the exact
values of the fixed condensers and resistors
specified in the wiring diagram, and under no
circumstances ground any of the wiring to
the chassis or panel. This is to prevent any
possibility of shock should the user acciden-
tally touch the chassis of the receiver while
holding the pickup. Standard A.C.-D.C. an-
tenna wire can be used for the aerial of the
transmitter, which may be approximately
twenty-five feet long. When making the
wooden cabinet shown below, be sure and cut
a ventilator opening in the back.

INSIDE DIMENSIONS
ARE SHOWN

Details of the inexpensive wooden cabinet. No
bottom is needed, but rubber feet should be used



Servicing Your Radio

|

FIXED CONDENSERS. Nine types commonly used, left to right: .5-mfd. paper condenser; 8-mfd. midget
electrolytic condenser; two (.05 and .02-mfd.) small paper condensers; three mica condensers (.002, 00075
and .0001-mfd.); a 50-volt, 25-mfd. electrolytic condenser; and a |-mfd. paper condenser in a steel shell
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IF RECEPTION STOPS suddeniy and resumes when the cabinet is knocked, the cause may be ¢ loose
connection or a bum tube. Or it may be a bad audio coupling condenser. This looks like the .05 or .02
paper tubular shown above. Diagram shows location. Before replacing, connect an .05 across it for a test

% -50 MFD,
10-50 VOLT

8-24 MFD.
150V.~450V.

HUMMING is usually due to @ faulty electrolytic condenser like the 50-volt, 25-mfd. shown above, across
the power-tube bias resistor, or one like the B-mfd., in the filter circuit. Connect an B-mfd., 450-volt con-
denser across eazh electrolytic condenser in the set until the faulty one is found, and replace it
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FADE-OUT experienced on many old sets is due to a fixed carbon resistor that has become crystallized.
I+ usually can be recognized by a coating on its surface. If not, try connecting a 50,000-0hm, 2-watt re-
sistor across each carbon resistor in the B- circuit. If playing resumes, replace with one of correct value
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XTREMELY versatile, this home recorder

will enable anyone to record radio pro-
grams, to record home programs, to boost
the volume on weak stations, and to play
regular phonograph records.

The recording unit on top of the cabinet
is very reasonably priced. It consists of a
record-cutting mechanism with a concealed
feed screw situated undermeatl the base
plate, a high-impedance crystal play-back
pick-up, & powerful induction-type self-
starting motor, a weighted ten-
inch turntable, a cutter-arm

Low-Cost

Home Recorder

Making a record with
the home recorder. It
is just as easy to re-
cord radio programs,
amplify weak sta-
tions, or play regular
phonograph records
by the simple flick of
one of its switches

A 250,000-ohm variable resistor controls the
volume for pick-up or microphone. The
voice current for recording is tapped off
the plate circuit of the audio output tube
tarough a .1-mfd. tubular paper condenser.

Three toggle switches mounted on top of
the chassis regulate the various operations
of the instrument. Although an A.C.-D.C.
amplifier is used, the motor will operate
only on alternating current, so that the unit
must not be used on direct current. For

rest, a pick-up rest, and a base
plate. The unit will cut records
up to 10” in diameter and will
playrecordsuptol2” in diameter.

A compact three-tube ampli-
fier is used with the home re-
cording unit, and is installed
just inside the back of the
cabinet on a steel, cadmium-
plated chassis measuring 2” by
7" by 7". Output from the
amplifier is fed into a good-
quality 5" permanent-magnet
speaker mounted in the front
of the cabinet. The rear of the
cabinet is left open to ventilate
the tubes and motor.

The amplifier proper consists
of a high-mu triode, resistance-
coupled to a beam power pen-
tode. These two tubes provide

all the power needed for either
recording or playing records.
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Bottom view of the finished unit, showing arrangement of parts




The three tubes, transformer, and control switches
as they are mounted conveniently on the top of the
chassis before mounting in a corner of the cabinet

voLuUME
CONTROL
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All wire leads are kept as short as possible under-
neath the chassis. Be sure all connections are tight
and arrange the parts approximately as shown here
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This circutt diagram will give you cll the needed information for hooking up the home recording unit

Home recorder unit.
Cadmium-plated steel chassis.
Triode amplifier tube 12SFS5.
Beam power tube 50L6GT.
Half-wave rectifier tube 35Z4GT.
Octal wafer sockets (3).
Volume control, 250,000 ohm.
D.P.S.T. teggle switch.
S.P.D.T. toggle switches (2).
Filter choke, 11 henrys.

Line cord with 150-ohm resistor.
Single-circuit jacks (2).

LIST OF PARTS

Permanent-magnet speaker (5").

Universal output transformer.

Electrolytic condensers (2), 8 mfd., 150 v.

Electrolytic condenser, 25 mfd., 25 v.

Tubular paper condensers (2) .005 mfd., 600 v.

Tubular paper condenser, .1 mifd., 400 v.

Carbon resistors: 500 ohm, 1 watt; 250,000 ohm, %
watt; 1 meg., % watt.

Crystal microphone.

Miscellaneous: Cutting and
wire, solder, etc.

Blank records.

play-back needles,

World
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CABINET-CONSTRUCTION DETAILS

Note that the back of the cabinet is left
open to supply ventilation for the tubes
and the phonograph-turntable motor. The re-
corder unit comes with its own base plate
ready to be set on the top of the cabinet

OPEN SPACE

43" DA,
SPEAKER
OPENING

use in recording radio programs, che
microphone is switched on and placed
before the speaker of the radio re-
ceiver. In this manner, a permanent
recording, right in one’s own home,
of a favorite dance tune or a historic
speech can be made for preservation.

If better quality is desired in recording
off the air one should connect the cutting
heard directly to the output of the radio
receiver through a special matching trans-
former,

For best results the radio must not be

am

mn

f
w
%

How the mike is used for recording or boosting programs
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played too loud, as distortion will occur on
the record. The correct volume can best be

found by trial and error. When this has
been obtained it is a good idea to “monitor”
future recordings in order to keep the
volume constant. To monitor a recording,
headphones are plugged in across the
cutting-head circuit so that the qual-
ity and volume may be checked.

In recording a voice or home pro-
grams directly the microphone should
be placed close to the source of the
sound. It is advisable first to make
a test through the speaker. When
the results are satisfactory, switch in
the cutting head and record on the
blank disk.

A good crystal microphone may be
obtained for abhout six dollars, com-
plete with a desk stand, a 7’ cable, and
a spring protector for the cable at the
mike.

The unit may also be used, as al-
ready stated, to boost the volume on
weak stations by placing the micro-
phone as close to the receiver’s speak-
i er as possible and using the amplifier
in the home recorder to increase the
volume further.




Tom Thumb Radio voeiace

These three views of the tiny
set will help you arrange the
marts, If a cabinet is used, be
sure to allow for ventilation

SING a new cone-type

permanent-magnet. speak-
er only 2” in diameter, this
radio midget amorng midgets
is inexpensive, easy to build,
sensitive, and powerful de-
spite its size. The broadcast-band set uses
a four-prong coil consisting of a grid wind-
ing and a tickler winding (L, and L:). Re-
generation is obtained by a variable resistor
across the tickler winding and grounded to
the chassis through the .0005-mfd. fixed
mica condenser. The 25-mh. choke in the
plate lead of the detector (6F%) smuoths re-

Note dimensions below for the
aluminum chassis and panel.
The wiring diagram gives all
resistance and other vclues

4’ PLYWOOD e
WOOD PANEL 3=

ALUMINUM PANEL
AND CHASSIS HOLE FOR

<& LINE CORD

generation and keeps stray radio-frequency
currents from the resistance-coupled audio
stage. Another new item: in the set is the
compact 24-16-10 mfd. tubular electrolytic
condenser. A 200-ohm lire-cord resistor re-
duces the house current tor the three metal
tubes. A 14” wooden panel in front of the
aluminum panel acts as a speaker baffle.

0005 20,000
MFED,

” OHMS

ONAL-TO BE CONNECTED
|\F GROUND 15 USED)
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Suitcase
Phonograph

FOR
PORTABLE RECEIVERS

You can "'broadcast" arecord directly from the
svitcase phonograph to any portable radio

HIS SUMMER there will be thou-

sands of battery-operated portable
radios in use on beaches, in parks, and
on picnics and excursions everywhere.
They will range from the camera-style
midget or ‘“personal” radios to the
“twenty-pounders,” capable of bringing
in Europe on the short-wave band.

This battery-operated ‘‘wireless’
phonograph was designed for
use with these portable sets.
As the name implies, the unit
will transmit recorded sounds
to the portable, through the
medium of radio waves. The
radio in turn reproduces them
through the loud-speaker. No
connections between the phono-
graph and the portable are
necessary.

This combination of radio and
phonograph will enable you to
fill the interludes between radio
programs that appeal to you
with recorded dance music,
symphonies, or whatever you
wish. The volume control will

Underside of the phonograph's Ma-
sonite baseboard, showing transmit-
ter, batteries, and turntable motor
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Above, sketch of the set-up of the suitcase
"wireless” phonograph, as shown in photo on
previous page, At right is wirirg diagram

make it possible to lower the sound
of your music so that it will not dis-
turb your neighbors, or turn it up
to fill a room with music for dancing.

Being light and compact (12 by
834 by 43 inches) the phanograph
can be carried along as easily as a
small suitcase. It is entirely self-
contained and self-powered. Two
small batteries (similar to those
used in the personal-type radios—a
115-volt flash-light cell and a 67'%-
volt “B" battery) supply all the
current necessary to operate the
transmitter. The power of this
transmitter is'so small that it will not radi-
ate signals beyond a few feet. It is the only
type of transmitter that can be operated
without a license urder Federal Communica-
tions Commission regulations.

The transmitter uses a 1A7TGT converter
tube which acts as a comtined modulation
and radio-frequency amplifier. The electric
impulses from the phonograph pick-up are
modulated by the first and second grids of
the tube. In a 1A%GT, or similar tube, the
second grid acts as a plate. The modulated
signal is then superimposed on the carrier
wayve, generated by the second portion of the

L
ﬁ
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I3v. + 6ty
2V 5

7FT,
ANT,

tube, and transmitted to the receiver, where
it is amplified and transformed back nto
sound.

The transmitter is tuned by a .00014-mfd.
(or 140-mmfd.) tuning condenser and a
standard four-prong broadcast coil. To cut
down costs, the four-prong socket for the
ceil and the eight-prong (or octaly socket
for the tube are both wafer types, inverted
so that they can be mounted on the Masonite
baseboard and used instead of the more ex-
pensive molded socket.

The suitcase into which the phonograph is
fitted can be purchased almost anywhere for
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Detait of

Suitcase

2NuTS(6/32°)
ON BOTH SIDES
OF PRACKET

KWNURLED \\

b

BRACKET |/~
Method of
Mounting
Panet

Completed phonograph seen from above, with eight-
inch turntable. The seven-foot antenna is coiled

less than §1. A spring motor can be picked
up secondhand for about $2.50, or it may be
ordered direct from a manufacturer. An
eight-inch or smaller turntable must be used,
otherwise a larger suitcase than is shown in
the accompanying illustrations will have to
be purchased. A Masonite panel 111,” by
81" is used for mounting the motor, pick-
up, and transmitter parts. In the set shown
here, the panel was left in its natural brown
finish, since this blended with the brown-
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Left, detail of the suitcase, and above, a stage
of mounting, before installation of the turntable

striped covering of the suitcase. The two
batteries are strapped to the undersides of
the panel with a flexible brass band 34-inch
wide. This will keep them from knocking
about in the bottom of the case, and they
may easily be replaced whenever necessary.

To operate the phonograph, place the
seven-foot antenna near the back of the por-
table receiver (where manufacturers usually
place the loop antenna). Then turn the
transmitter on by means of the switch on
the 500,000-ohm volume control, and tune
the unit to some free spot on the receiver's
dial by rotating the 140 mmfd tuning con-
denser. Records can then be played on the
phonograph, and will be heard over the set's
loudspeaker.

LIST OF PARTS

Converter tube. TATGT.

Volume control and S.P.8.T. switch,
1% megohm.

Crystal pick-up.

Four-prong broadcast coil, 350 to
565 meters.

Tuning condenser, 140 mmfd.

Octal and four-prong wafer sockets.

Carbon resistor, 10,000 ohms, % watt.

Mica condenser, 50 mmfd.

Seven-foot antenna.

Small, brown-striped suitcase.

Masonite panel, 11%4” by 8%”.

Midget “B” battery, 67% volts.

Standard flashlight cell, 1% volts.

Spring-wound motor with 8” turn-
table.




TWO-TUBE
PORTABLE

A COMPANION FOR A

SUITCASE PHONOGRAPH

ESIGNED as a com-
panion piece to the
suitcase phonograph
shown on page 120, this battery-
operated portable will provide many hours
of radio entertainment in your home, at
parties, or on summer trips and picnics.
Though it has only two tubes, it has suffi-
cient power to bring in all local stations.
‘When used with the phonograph, which it
matches in size and appearance, it will give
you your choice of recorded music or broad-
cast programs anywhere and at any time.

The suitcase in which the set is built can
he purchased at almost any five-and-ten-

As a receiver, the set brings in local stations with good volume

cent store for 50 or 60 cents, and should
measure 12” by 9” by 427 If you made the
suitcase phonograph, you will probably wish
to get a second suitcase with a similar ex-
terior finish.

The two-tube chassis of the set, the four-
inch speaker, and the batteries are fitted in
the lower half of the suitcase, while the
915" loop antenna is placed inside the lid
and fastened with two 12”-long 6/32” ma-
chine screws.

The upper picture at
the left shows top view
of the chassis with
tubes and controls in
place. Separate tuning
condensers were found
to be better than a
ganged condenser.
Lower photo shows the
arrangement of parts
underneath the chassis
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Connections to the
loop are made with
two Fahnestock clips
mounted on the lower
inside edge of the lid.
To hide the loop an-
tenna, the author cov-
ered it with a 10" by
8" sheet of stiff paper.

The metal chassis
and speaker are
mounted on a wooden
panel measuring 1,”
by 814" by 111;”. The
panel has a 3% " di-
ameter hole drilled
near the top for the
sneaker, which is dec-
orated with a bronze
escutcheon plate.

The set uses a three-
tube tuned-radio-fre-
quency circuit, built
around the two tubes
—a 3A8GT (diode-
triode - pentode) and
a 1Q5GT (beam-pow-
er output tube). The
3A8GT is used for the
tuned radio-fre-
quency stage and the
regenerative detector.
The diode portion of
the tube is not used
and is wired directly
to the chassis.

Separate tuning
condensers were found
to be better than a
ganged condenser, as
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Metal chassis and speaker, mounted on a wooden panel, fit into
the lower half of the suitcase along with the set's batteries

they enable the receiver to operate at its best.

Single-pole, single-throw switches are
mounted on the back of both the volume and
regeneration controls. The one on the re-
generation control turns the receiver on
and off, while that on the 1-megohm volume
control disconnects the grounded side.

Bias for the receiver is automatic and is
supplied through the 600-ohm, Y;-watt re-
sistor and the 20-mfd. elecfrolytic by-pass
condenser in the “B-" and “A-" circuits.

If more volume is desired from the set,
the “B” power supply can be increased from

(A2 M L il
The 92" by 72" loop antenna goes inside the lid of

the case and can be concealed by paper if desired

Panel and chassis details. Panel
has a 3%" hole for the speaker

90 to 135 volts. Or a short length of antenna
wire (about 10 feet can be connected to the
grid side of the loop antenna.

LIST OF PARTS

Loop antenna, 9%” by 7T%”. Suitcase,

Tuning condensers, .00041 mfd.

Three-inch tuning dials (two).

Four-inch PM speaker.

Universal output transformer.

Six-prong plug-in coil.

Six-prong wafer socket.

Volume control, 1 megohm.,

Regeneration control, 15,000 ohms,

S.P. 8. T. attachable switches (two).

Diode-triode-pentode tube, 3A8GT.

Beam-power output tube, 1Q5GT.

Octal wafer sockets (two).

Carbon resistors (two), 2 megohm, %
watt,

Carbon resistor, % megohm, 1% watt.

Carbon resistor, 200,000 ohms, % watt.

Carbon resistor, 4,000 ohms, % watt.

Carbon resistor, 600 ohms, % watt.

Electrolytic condenser, 20 mfd., 150
volts.

Paper tubular condenser, .05 mfd., 400
volts.

Paper tubular condenser, .006 mfd., 400
volts.

Paper tubular condenser, .003 mfd., 400
volts.

Mica cendenser, .0005 mfd.

Mica condensers, .00025 mfd., .0002 mfd.
Midget 1.5 volt “A” battery.

Midget 45-volt “B” batteries (two).
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lerary Table Radio

Putting the finishing
touches on the chassis
of the extremely com-
pactscrapbook’'rodio

Notice the shield sep-
orating the two tubes,
with its soldered con-
nection to the metol
frome of the permo-
nent-mognet speoker

126

AKING an attrac-
tive decoration
for the library ta-

ble, this book radio will
appeal to all builders
who prefer housing their
receivers in some un-
usual type of cabinet. It
can be easily assembled
and built at home by any
beginner, and the entire
set, including the cabi-
net, should cost less than
ten dollars.

The cabinet for the re-
ceiver was made from
the wooden covers re-
movedfrom alarge scrap-
book which cost less than
a dollar at a local de-
partment store. The cov-
ers serve as the bottom
and hinged top of the
cabinet, while the sides
were built up, as shown
in the drawings, from
matching wood. A jig-
sawed decoration on the
cover, left intact, adds
to the attractiveness of
the cabinet.




Resembles a Book

The circuit, which appears to
use only two tubes, has in reality
plenty of punch behind it, since
the two tubes do the work of four.
The first tube (12B8GT) contains
a high-frequency pentode and
a high-mu triode. The high-fre-
quency pentode is used as a
regenerative detector which is
resistance-coupled to the triode.
The triode is in turn resistance-
coupled to a pentode element in
the second tube. This second tube
(25A7GT) contains, besides the
output pentode, a half-wave rec-
tifier. A 260-ohm line cord reduces
the house current to the voltage
required by the heaters of the
two tubes.

For the sake of compactness, a
small A.C.-D.C. antenna coil is
used. As the coil has no tickler
winding, the reader will have to add one him-
self. This can be done easily by windicg ap-
proximately thirty-five turns of double-silk-
covered wire around the bottom portion of the
grid coil. If tests show too little volume, re-

The booklike radio in use, showing its recessed control knobs

verse the connections to this tickler winding.

A five-inch permanent-magnet speaker is
used, with its cone facing upwards. Choose
a speaker whose depth does rot exceed 23",
otherwise the cabinet will have to be made
deeper.

The reader will notice that a shield is used
between the two tubes. This is necessary as
the feed-back coupling between these tubes
would cause a terrific hura. Arrange the shield
so that its top portion almost touches the
frame of the speaker and make a soldered

- When the cover is shut, e
- the set makes an orna-
mental piece to put on
the library-table top




LIST OF PARTS

Midget antenna coil.
Radio-frequency choke, 16 mh.
Potentiometer (75,000 ohm) and switch.
Line cord, 260 ohm.
Triode-pentode tube (12B8GT).
Rectifier-pentode tube (25A7GT).
Permanent-magnet speaker

(5” diameter).
Tubular paper condenser, .1 mfd.
Tubular paper condenser, .05 mfd.
Tubular paper condensers (two) .02 mfd.
Tubular paper condenser, .01 mfd.
Tubular paper condenser, .006 mfd.
Mica condenser, .0005 mfd.
Mica condenser, .00015 mfd.
Mica condenser, .0001 mfd.
Midget tuning condenser.
Electrolytic condenser, 5 mfd., 25 volt.
Electrolytic condenser, 16 mfd., 150 volt.
; Electrolytic condenser, 24 mfd., 150 volt.

: Electrolytic condenser, 30 mfd., 150 volt.

/ v;rg:;umi_/— i z . aqp&;;':;/, A1 Resistor, 500,000 ohm, % watt.
Y. N N == 245" Resistor, 250,000 ohm, % watt.
Resistor, 150,000 ohm, % watt.
Resistor, 75,000 ohm, % watt.
Resistor, 1 meg., % watt.
Resistor, 3 meg., % watt.
Resistor, 2,500 ohm, 1 watt.
Resistor, 250 ohm, 1 watt.

Miscellaneous: Two octal sockets;
aluminum chassis, 1%” by 3” by T%”;
special cabinet; knobs; dials, etc.

connection between the shield and the frame,

Regeneration is controlled by varying the
screen voltage on the detector with the
75,000-ohm potentiometer, one side of which
is connected to the plus “B” voltage through
a 250,000-ohm, half-watt resistor, the other
side grounded to the chassis.

4 5
P (PENT)- --P(RECT) SPEAKER

SOCKETS SHOW!
.01 BOTTOM VIEW : :
MFD, K (PENT) G (TRIODE) | T. “~K (PENT)

Tickier  REC.16Mh. (128R6T) (25A76GT)
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Top, the cut-out cover decoration. Diagrams—cabinet, panel, and wiring—give all construction details
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Servicing Your Radio

Deep scratches and dents are filled with stick shellac

[ .

« « . while slight ones are removed by a special pohsh

French polishing can be done with new synthetic materials

« .. and rubbing with fine steel wool gives a satiny finish

ANY radio cabinets today are in

sad need of repair. The old finish
has peeled off in places, nicks have been
made in the wood, and maybe a few
scratches have appeared.

Various kits are now on the market
which will enable even an inexperi-
enced person to patch up anything from
a small scratch to a bad dent. First
take the spatula which comes with the
kit and heat it over the alcohol lamp.
With the heated spatula melt a shellac
stick cement of the proper shade and
color into the hole, scratch, or dent.
Once the imperfection is filled, it is
smoothed off as well as possible with
the spatula. The high spots are scraped
off with a razor blade or sandpaper,
and then rubbed down with fine steel
wool and polished. Care should be
taken not to injure the surrounding
finish. Always make sure the spatula
is clean and never use matches or a
candle to melt the shellac stick.

For slight faults and scratches on
the cabinet, you can use a special
scratch remover and polishing liquid.
This usually is made up into a con-
venient applicator with a felt brush at
one end. Touch the injured spot with the
brush and the mark disappears.

Synthetic materials now on the mar-
ket make French polishing a simple
matter. A small additional amount of
the liquid is placed on a pad already
saturated with the French polish and
rubbed over the surface of the cabinet
with a circular motion until a high
gloss is obtained. Fine steel wool, light-
ly used, will tone down the gloss.

\(«'ﬂ) FRENCH POLISH PAD

"7 SOFT MUSLIN COVER
TIED AT TOP

COTTON STUFFING
+ 3% DIA. PAD

CABINET SHOULD BE
POLISHED WITH A

—

/CIRCULAR MOTION
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o All-Purpose

= XTREMELY compact and
| light, this battery portable
will work anywhere—on
. trains, in the home, on a
boat, in the city or country.
Having a loop inside the case,
the set needs neither antenna nor
ground connections. It has a
nighttime range of 500 miles and
a daytime range of more than
100 miles. If greater distances
are required, an antenna may be
attached to the loop by an extra
connection provided for this pur-
pose. It consists of two extra
turns which are loosely coupled
to the other turns on the loop.
One side of this extra “coil” is
grounded to the chassis—the an-
tenna being attached to the oth-
er side.
The circuit consists of a four-
tube superheterodyne using the

Notice the coiled loop antenna
inside the hinged back of the
cabinet. The chassis rests on a
shelf cut away for the speaker
frame. Under the shelf go the
batteries for the four-tube set



 Portable

new small-size 1.4-volt tubes. The first tube,
the 1A7GT, acts as a combined first detec-
tor and oscillator, while the third tube, the
1H5GT, fills the role of second detector (a
diode in this case) and first audio stage. The
1H5GT also controls the automatic-volume-
control current which keeps distant stations
from fading. The other two tubes (1N5GT
and 1C5GT) are used as the inter-
mediate-frequency (I.F.) amplifier
and power pentode, respectively.
Iron-core input and output trans-
formers are used, as their high im-
pedance matches these new battery
tubes better than th air-core type,
resulting in a higher gain and
greater selectivity. On
top of each of the LF.
transformer cans are
two screws which are
connected to the rotors
of the primary and sec-
ondary trimmer con-
densers. These must be
adjusted carefully with
a small insulated screw
driver while the set is in
operation in order to
tune the I.F. transform-
ers to their resonance
peak of 455 kilocycles.
Care must be taken
in punching out the1lz"” ¢
by 43" by 534" chassis.
If desired, of course, it

4

VOLUME _/
Sc..

CONTROL

(1A76T) .

(1HSGT)

EASILY BUILT RECEIVER FOR USE
AT HOME OR ON YOUR VACATION

may be purchased already punched, ready
for the parts to be mounted on it. The vol-
ume control, with its on-off switch, and the
tone control are mounted on L-shape metal

Careful placing
of parts on the
chassis is neces-
sary to get them
alf in the limited
space. Diagrams
are given below

D001 MFD.
3 =

o) D.R-5.T. SWITCH ON
" VOLUME CONTROL

-90V.i+ +1V~ ¥

s NC.  Sh? NC.  Ne? NG
(1NSGT) JHSGT) (1cs61) 3

BOTTOM VIEW OF SOCKETS SHOWN
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brackets attached to either side of the chassis in front.
A piece should also be cut out in front of the chassis
to clear the speaker frame, which otherwise is too
large to fit in the bottom compartment. The speaker
frame must be grounded to the chassis.

Mahogany, 33" thick, was used to make the cabinet.
A shelf is placed inside the case to support the small
steel chassis, which is held in place by two '2” right-
angle brackets.

The tiny loop antenna (1/16” by 5” by 8”), which
can be purchased ready-made, comes with a paper
backing so that it may be easily glued in place on any
surface. The best place for it is on the inside of the
back cover. Any ordinary glue may be used, but not
paste. The back cover which is only 5:” thick is
hinged to the front portion by two 11" brass hinges
and is fastened by two small brass latches.

This good - looking
portable is light.
Follow the sketch
below for cabinet

no
O

LIST OF PARTS

P-M speaker, 5”.
Tuning condenser, 2 gang,
.00036 mfd.
Oscillator coil.
Iron-core LF. transform-
crs, 455 ke.
Volume control with
D.P.S.T. switch, 1 meg.
Tone control, 100,000 ohm.
Tubes: 1A7GT, IN5GT,
IH5GT, 1C5GT.
Portable 45-volt “B” bat-
teries (two).
Portable 1.5-volt “A” bat-
tery
Carbon resistors:
% watt, 2 meg. (three).
1, watt, 500,000 ohm.
1, watt, 250,000 ohm.
1, watt, 75,000 ohm.
% watt, 800 ohm.
Tubular condensers:
.05 mfd. (three).
.01 mfd. (three).
.003 mfd.
Mica condensers:
0001 mfd. (two).
0004 mfd. (padding).
00005 mfd.
Miscellaneous: Chassis, cab-
inet, 4 octal wafer sock-
ets, dial, wire, battery
cable, loop antenna, etc.

SHELF
_—— TG HOLD
CHASSIS

-
~ Details Of Cabinet
and Shelf




One-Tube
Receiver

USES RECTIFIER
AS DETECTOR

ASED on a novel and simple one-

tube circuit, operating on the
house current, this new type of radio
receiver brings in stations as clearly
as a crystal set, with absolutely no
hum, and with fine selectivity and
sensitivity.

Using a rectifier as a detector tube,
no filtering system is needed be-
cause no plate voltage is used! The
A.C. voltage is needed only to heat
the filaments of the 25Z5, with no
connections between the A.C. line
and the receiver proper. The 25Z5
acts as a diode and has its two plates
and cathodes tied together. The
plates are connected to the fixed
plates of the .00015-mfd. tuning con-
denser, to the four-prong coil, and to
the antenna. The cathodes are con-
nected to the moving plates of the
condenser and to the other end of
the grid winding on the coil. The
phones are placed in the cathode cir-
cuit of the tube.

The rectifier heater voltage must
be adjusted critically to from five to
six volts, instead of the rated 25, for
satisfactory operation. As there is
no line cord on the market rated at
600 ohms, use an 80-watt fixed re-
sistor with an adjustable tap. Other-
wise connect two 300-ohm line cords
in series.

LIST OF PARTS —’

Tuning condenser, .00015 ‘
mfd.
Set of two 4-prong broad-
cast coils.
Rectifier tube, 25Z5.
Six-prong wafer socket.
| Four-prong wafer socket.
Wire - wound resistor
(tapped), 80 watt, 750 ohm.
| Headphones, 2,000 ohm.
Line cord.
Black Bakelite panel for
baseboard, 4” by, 7".
Miscellaneous: Wire, solder,
20’ indoor antenna, etc.

750 OHMS
(80 WATT)

'

=== GND.

PHONES

Only the heater uses power, sa o geound may be sofely used
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High-Fidelity Amplifier

FOR YOUR P A SYSTEM, PHONOGRAPH, OR FM RECEIVER

watt audio amplifier may be

used with either a crystal or
magnetic pick-up for playing re-
corded music, with a crystal mi-
crophone for public-address work,
as an amplifier for a high-fidelity
tuned radio frequency or super-
het tuner, or as an amplifier for
use with an FM receiver, such as
the one described in book one
(page 44) of this two-book series.

The amplifier employs a unique
output, two different types of
tubes being used in a push-pull
circuit. A 6AD7G is used on one
side of the circuit while a 6F6G is
used on the other. The pentode
section of the 6ADTG, however,
has the same characteristics as
the 6F6G, and the triode portion
of the 6AD7G is used as a phase-
inverter tube. No push-pull audio
transformers are used. Instead
the first audio stage (6SJ7) is
resistance-coupled to the push-
pull output stage.

The input is fed through a .005-
mfd. mica condenser and 500,000-
ohm volume control to the grid of
the 6SJ7. This tube is one of the
newest types, using the single-end
construction where the grid cap
has been eliminated from the top
of the tube—the grid being con-
nected to one of the prongs on the
base of the tube. This, of course,
helps to enhance the general ap-
pearance of the amplifier, since
no wires are visible above the
chassis.

In the plate circuit of the 6SJ7
there is a tone control consisting
of a .006-mfd., paper tubular con-
denser in series with a 250,000-
ohm variable resistor—one side
of the wvariable resistor being
grounded to the chassis. This tone
control really acts as a treble con-
trol. In other words it cuts out
only the high notes without af-
fecting the low notes. No control
for the low notes was considered
necessary, as these are reproduced
by the amplifier to their full
value.

EXTREMELY versatile, this 10-
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The new amplifier {right, above) in use with o FM receiver

Close-up top view of amplifier with cover removed. This and
the bottom view of chassis below will help you locate parts




The plate and screen-grid circuits of the
6SJ7 are elaborately decoupled to avoid
feedback. This helps to reduce hum and in-
stability in the amplifier. An adequate fil-
tering system is also used in the rectifier
circuit—the 350-volt output from the 5Y3G
full-wave rectifier being filtered by the

8-mfd. and 16-mfd., 450-volt electrolytic con-
densers and the heavy-duty, 25-henry filter
choke. This choke is rated to pass 140 mil-
liamperes. The power transformer, ope-
rating on 110 to 115-volt A.C. only, has three
secondary windings: a 6.3-volt winding rated
at 314 amperes for the tube heaters, a 5-volt
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The plan diagram above (compare with underchassis view at bottom of opposite page) shows not only
where each part is placed but the general path of the connecting wires. Below is shown the schematic
wiring diagram. Bottom view of the tubes (below, left) identifies terminals {prongs) of tube elements
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Dimensions of the chassis and additional data on
positioning of parts are given in the drawing above

winding rated at 3 amperes for the rectifier's
filament, and a high-voltage winding rated
at 375 volts, 90 milliamperes. The power
transformer is fully shielded to protect the
windings and to reduce hum pick-up to a
minimum,

In connecting the high-fidelity audio am-
plifier with the FM receiver described in a
recent issue of POPULAR SCIENCE, the power
tube (6F6) in the receiver will have to be
removed from its socket and a short piece of
shielded hook-up wire connected to the con-
trol-grid pin (No. 5) on that socket. The
other end of the wire is connected to termi-
nal “a” on the amplifier, while the braided
shielding on the wire is connected to termi-
nal “b.” The shielding on the wire will also
have to be grounded to some point on the
chassis of the FM receiver.

"The speaker should be at least an eight-
inch model—preferably 10 or even 12 inches.
It should be a permanent-magnet type with
a voice coil of 6-8 ohms. It should be
mounted on a good-size baffle (40” square)
or a properly designed cabinet. There are
several special console-type speaker cabinets
available which are especially useful with
high-fidelity speakers. In selecting one of
these for use with the amplifier, the set
builder may be governed by his individual
taste and requirements.-
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Back of amplifier with the cover removed is shown
at the left. Note the jacks for the microphone,
phono, or radio connections in the center. At far
left are two banana-plug jacks for speaker connec-
tions. In the front view below, the cover is being re-
moved. Note the attractive ventilators, handies, and
moldings. Chassis finish, marine gray ripple enamel

N
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LIST OF PARTS

Shielded power transformer, 115 volt, A. C.
Universal output transformer,
Filter choke, 25-Henry, 160 ohm,
Amplifier cabinet, 8” by 9”7 by 12”7,
Control knobs, red (two).
Dial plates, chrome, (two).
Volume control and switch, 500,000 ohm,
Tone control, 250,000 ohm,
Octal wafer sockets (four).
Tubes: 68J7, 6AD7G, 6F6G, and 5Y3G.
Electrolytic condensers:

Dual, 8—i6 mfd., 450 volt.

Tubular, 8 mfd., 450 volt.

Tubular, 10 mfd., 25 volt.

Tubular, 25 mfd., 50 volt,
Mica condenser, ,005 mfd., 600 volt,
Paper tubular condensers:

.01 mfd., 400 volt (two).

.005 mfd., 400 volt (two),

.006 mfd., 400 volt,

.5 mfd., 400 volt,
Carbon resistors:

400,000 ohm, 1 watt,

300,000 ohm, 1 watt,

200,000 ohm, 1 watt,

150,000 ohm, 1 watt,

100.000 ohm, 1 watt (two).

50,000 ohm, 1 watt.

40,000 ohm, 1 watt,

1,000 ohm, 2 watt,
‘Wire-wound resistor, 600 ohm, 10 watt,
Insulated phone jacks, red (two).
Insulated banana jacks, red (two).
Line cord and rubber plug,
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Front, rear, and bottom views of a compact one-tube receiver that you can take along almost anywhere.
Power to operate the tiny set is supplied by a I.5-volt flash-light cell and o midget 45-volt battery

MIDGET RADIO |
HAS oL

400-MILE RANGE

MALL enough to be carried in a

knapsack on hiking trips, this midget
one-tube broadcast set will receive radio
signals over distances yp to 400 miles at
night. It uses one of the new small-size
RF pentode tubes as a regenerative
detector, and all parts are standard.

To conserve space, an unshielded an-
tenna coil is used instead of plug-in coils.
Twenty-five turns of No. 34 d.s.c. wire
are wound around the lower portion of
the grid winding of the coil. This serves
as the tickler.

A midget seven-prong wafer socket for
the tube is mounted on the 23%” by 23"
by 1%” chassis in the conventional
manner. A S.P.S.T. switch placed in
the “A”-plus lead turns the set off and
on and is mounted on the panel beside
the variable resistor.

The antenna plug is mounted at the
upper right-hand corner of the panel.
The ground plug is mounted on the
chassis beside the tuning condenser, while
the insulated phone-tip jacks are mounted
at the back of the chassis.

A 1.5-volt flash-light cell and a midget
45-volt battery supply power for the set.
Outdoors, a long nail driven into the
earth can be used as the ground, while a
40-foot wire strung to the branch of & This gives an idea of the size of the set. To save
tree serves as an antenmna. space, an unshielded antenna coil replaces plug-ins

sSwW

A small-size RF pentode tube, mounted in a seven-
prong wafer socket, serves as a regenerative detector
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MARIE ANTOINETTE DOLL CONCEALS

Dressing-Table Radio

HEN a friend asked me to design

an all-electric dressing-table re-

ceiver that would provide good

broadcast reception, yet would not
look like a radio, I hit on the idea of housing
the circuit in one of the old-fashioned dolls
popular sume years back for concealing bed-
room telephones. The result is the Marie
Antoinette radio shown in the photographs.
It provides good loudspeaker volume on all
major stations, yet it matches the frilly fem-
ininity of the average dressing table.

Compactness being an important factor,
the A.C.-D.C. circuit was designed around
two brand-new dual-purpose tubes, making
it possible to obtain five-tube
power and sensitivity with little
more than half the number. The
two new tubes are designated as
the 6C8G and the 25A7TG. The
6C8G, which consists of two
triodes, is used in the set as the
combined detector and first audio-
amplifier stage. The detector, us-
ing the bias method of detection,
is resistance-coupled to the first
audio stage. Bias for the detector
tube is obtained by means of a
100,000-ohm, !,-watt resistor by-
passed by a 5-mfd. electrolytic
condenser.

The second new tube used, the
25A7G, serves as a combined
nigh-power pentode output tube
and a half-wave rectifier. The
25A7G, although similar to the
older 12A7, has a much higher
output rating. Consequently, ex-
reme care must be exercised to
obtain adequate flitering to elimi-
nate any possibility of trouble
due to excessive hum. In the
circuit shown, additional filtering
was ‘ncorporated in the design in
the form ot & 1,000-ohm fixed
resis-or and a 24-mfd. electrolytic
condenser. These parts are in-
dicated in the wiring diagram of
the circuit. Resistance coupling
was .sed to couple the first and
seco.... 1udio stages, and a 5-inch
permanent- me,gnet dynamic
speaker was chosen to handle the

the speaker, can be mounted directly on the
2 by 5% by 8-in. aluminum chassis. For
convenience in wiring, the antenna coil can
be mounted directly on the ganged tuning
condenser, while the radio-frequency coil, the
filter choke, and the electrolytic condensers
can be mounted under the chassis. The grid
lead to the 6C8G should be shielded to insure
stability of operation and to avoid any possi-
bility of troublesome coupling with other
parts of the set. Both the 6K7G (radio-fre-
quency tube) and the 6C8G can be shielded
by means of the conventional ventilated
aluminum cans.

When connecting up the rectifier and power

Wire ond glue can be used to mount the porceloin figurine on the
aluminum brace at the top of the cobinet. Suitable dolls, once
popular as telephone covers, can be obtained for a dollar or less

output.
All parts, with the exception of

138




circuit, care should be taken in
wiring the power cord and its
built-in filament resistor. The
resistance wire, generally dis-
tinguishable by its asbestos cov-
ering, must be connected to the
filaments.

To form the cabinet and provide
a mounting for the doll figure,
two rounded wooden panels, 81,
in. high, 8 in. wide at the base,
and 5/16 in. thick are attached to
the chassis. The panels should
be reénforced at the top with an
aluminum strip 5% in. long and
1% in. wide. This also serves as
the support for the doll. Strong
glue and wire can be used to
hold the porcelain body of the

The completed Marie Antoinette doll forms an
attractive and useful decoration for a dress-
ing table. The cabinet is shown at the left

10 MFD.,
4 (50V.3 " |

700 OHMS |

0.1 MEG.

®_ % : I~ 24 DTV <
SRy F eaesas e ThEe TUT

— When wiring the
¥ 280 ORMS tubes follow

these socket dia-
grams  carefully

";L' INDICATES CONNECTION SWITCH ~—m {
TO CHAS51S ] O———=—0 {10-V. AL-RL. O~

{
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doll securely in place.
In the original, the
doll’s dress with its full
skirt was made of taffe-
ta and bordered around
the bottom with a lace
frill 2 in. wide. Any
materials available,
however, can be used.
This completely hides
the receiver. The doll
was purchased at a
small antique shop for
a dollar. With a little
shopping, however, less-
expensive figures can
be obtained.

To provide adequate-~

ventilation for the
tubes, a large hole
should be cut in the
rear panel of the cabi-
net. A sheet of card-
board; or better still,
asbestos board; should
be placed at the top of
the cabinet to protect

Condensers and other small parts cre mounted under the compact chassis

the skirt material from the heat of the tubes. In use, the receiver requires oniy an an-
The two tuning controls, one for the ganged tenna, twenty or thirty feet long, strung
tuning condenser and the other for the combi- around the baseboard or ceiling molding. No
nation volume control and switch, can either ground should be used. as the A.C.-D.C. hook-
be hidden under the doll's skirt or mounted up is grounded through the house wiring and

on the outside.

No outside ground connection is needed with the re-
ceiver. Only the short flexible anrenna wire, at
the left, is necessary to get excellent reception
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additional grounding would blow the tubes.

LIST OF PARTS

Two-gang tuning condenser, .00036

mfd.

Fixed condensers, twa, .1 mfd.

Fixed condensers, twa, .02 mfd.

Fixed condenser, .05 mfd.

Fixed condenser, .01 mfd.

Fixed condenser, mica, .004 mfd.

Fixed condenser, mica, .3002 mfd.

Electrolytic condenser, dual, 8-8 mfd.,
250 volts.

Electrolytic condenser, dual, 5-5 mfd.,
25 volts.

Electrolytic condenser, 10 mfd., 50
volts,

Electrolytic condenser, 24 mfd., 150
volts.

Fixed resistor, 100,000 ohms, % watt.

Fixed resistor, 150,000 ohms, % watt.

Fixed resistor, % meg., 1 watt.

Fixed resistor, 1 meg., % watt.

Fixed resistor, 308 ohms, % watt.

Fixed resistor, 700 chms, 1 watt.

Fixed resistor, 3,000 ohms, 1 watt.

Fixed resistor, 1,000 ohms, 1 watt,

Plate choke, 2.5 mh.

Filter choke, 12 h.

Midget volume cortrel with switch,
20,000 ohms.

Miscelluneous.—Power cord with 280-

ohm resistor, matched antenna coil

and radio-frequency coil, speaker,

chassis. tubes, sockets, shields, doll,

dress materials, wire, sollder, etc.




Servicing Your Radio

FTEN minor adjustments that can be
made at home will correct radio-re-
ceiver difficulties or give additional recep-
tion to an old set. Below are methods for

o T

65 70_90 10 130
ocvedte 1'5

55: (2% 'nsoj

REPLACE THE POWER PENTODE TUBE if the pilot
light goes on and then immediately goes
off again each time the receiver is turned
on. The trouble is a faulty heater in the
50L6GT tube. It makes proper connection
inside the tube when cold, but when it
warms up the contact is broken.

detecting a faulty heater in the power pen-
tode tube, extending reception at the upper
end of the dial, eliminating noise in a new
condenser, altering a midget filter circuit.

1,600-KC. STATIONS CAN BE BROUGHT IN on an old
AC-DC midget set by readjusting the trim-
mer on the oscillator tuning condenser. The
capacity is reduced a sixteenth of a turn at
a time by loosening the nut shown at left
above. Then loosen the nut on the other con-
denser to increase volume.

NOISY TUNING IN THE LATEST RADIOS may be
caused by filings between plates of the oscil-
lator tuning condenser. These may be
burned out by connecting the secondary of a
700-volt power transformer across the con-
denser, as shown above and in the diagram.
Be sure to disconnect the house current and
the grid connection to the oscillator unit.

POWER
TRANSF,

N

’
TUNING CONDENSER

THIS SIMPLIFIED FILTER CIRCUIT for a midget AC-
DC receiver uses only one electrolytic con-
denser, and may prove worth substituting
when servicing a filter circuit that contains
two or more electrolytic condensers if re-
placements for these condensers are hard to
cbtain. The diagram below shows how the
substitute wiring is done.

R+

TO 1000w | R
ATT 2000 @
cm&ul'r 2WAT 2WATT

RECEIVER

20 TO 40MFD,
(ELECTROLYTIC
CONDENSER)
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Easily Assembled Unit

ITH the easily assembled unit illus-
W trated, you can convert your regular
superheterodyne set into a “diversity
receiver” that will provide signals of constant
strength free from the bothersome fading so
common to short-wave reception and often
experienced on the broadcast band. Called a
“diversity coupler,” the unit operates on the
same principle as the ‘diversity receivers”
with this one main difference—what the re-
ceivers do electrically, the coupler does me-
chanically.
The secret of diversity reception is based
on the fact that the degree of fading of a
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All connections must be soldered carefully, and o metal shield,
as at the right, must be used to eliminate radio interference

given signal varies with different antennas.
The coupler, acting as a link between two an-
tennas—one vertical and the other horizontal
—and the receiver, automatically couples the
receiver by means of a motor-driven variable
condenser to the antenna providing the
stronger signal.

The coupling condenser, sold complete with
its motor, consists of three plates, two sta-
tionary and one movable. One stationary
plate is connected to the vertical antenna,
the other to the horizontal antenna, while the
movable plate is wired to the receiver’s an-
tenna terminal. As the signal in one antenna
or the other fades, the movable
plate is turned automatically to
a new position. Thus, the an-
tenna receiving the stronger
signal becomes “capacity cou-
pled” to the receiver in di-
rect proportion to the signal
strength.

Three tubes are used in the
coupler circuit, a 6B8G ampli-
fier, a 2A4G control tube, and a
25Z6 rectifier. The 2A4G, the
heart of the circuit, acts as a
sensitive relay to control the
tiny magnetic motor that op-
erates the dual coupling con-
denser. When the signal fades,
this tube allows current to flow
to the motor until the condenser
has been adjusted to the new




Kills Radio Fading

setting for maximum signal
strength. The action is en-
tirely automatic, and so
swift that audible signal
strength is constant.

In wiring the circuit, fol-
low the diagram carefully.
Make sure that all connec-
tions are well soldered,
since any poor joints will
cause losses that will com-
pletely upset the balance of
the hook-up. When connect-
ing the coupler to your re-
ceiver, use shielded cable
and ground the outer
sheathing as indicated.
Shielded cable also should
be used for the antenna
lead-ins. A wafer adapter
can be used to make the
necessary connection to the
plate prong of the receiv-
er’'s last intermediate-fre-
quency tube, as shown in
the diagram.

To adjust the coupler,
tune in a short-wave signal
which is fading, as indi-
cated by the rise and fall in
volume, or by the fluctua-

HORIZONTAL
ANTENNA ¢

VERTICAL
ANTENNA 4

SHIELDED CABLE
(GROUNDED TO
COUPLER CHA$S1S)

| COURLER l
A

’
SHIELDED
CABLE »
®

TO PLATE
OF FINAL

TO CHASSIS .

¢ O O ++o |
SHIELDED CABLE
(6ROUNDED TO RECEWVER
COUPLER CHASSIS)

How the various parts are arranged above and below the metal
chassis. The tiny motor, which turns the dual condenser ta tune in the
antenna giving the strong signal, is on the top face of the chessis

[}
l‘»-/ ANTENNA-
“"  SELECTING
COMDENSER

3 5 (2526)

TO PLATE OF
LAST I.F. TUBE
OF RECEIVER

a
pa g -
i
(50 60~0NLY) %

These drawings show how the coupler is connected to receiver and antennas, and the complete wiring diagram
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A close-up of the motor that turns the dual condenser

tions of the visible tuning meter if the set is
equipped with one. Then advance the sensi-
tivity control or 500,000-ohm potentiometer
until the sigral remains constant. Do not
turn the control too far or the motor will
tend to operate continuously. It is best to
adjust it to a point just below that of maxi-
mum response. The best point can be per-
manently marked on the dial with a pencil.
Some experimenting may be necessary in
placing the two antennas for best results.

LIST OF PARTS
FOR RADIO-FADING ELIMINATOR

Antenna - selecting
motor.

Plate transformer.

Filament transformer.

Intermediate - frequency transformer,
455 Kec.

Trimmer condenser (C-1).

Condenser, 10 mfd., 300 volt.

Fixed condenser, 20 mmfd.

Tubular condenser, .5 mfd., 200 vol:.

Tubular condenser, .1 mfd., 200 volt.

Tubular cordenser, .1 mfd., 400 volt.

Mica condenser, .0005 mfd.

Two resistors, 150 ohm, % watt.

Resistor, 1 meg., % watt.

Resistor, 100,000 ohm, % watt.

Volume control (500,000 ohm)
switch.

6B8G tube.

2A4G tube.

25Z6 tube.

Three octal sockets.

Toggle on-off switch.

Special chassis with cover and bottom
plate.

Miscellaneous :—Nuts,
lugs, wire, etc.

condenser, and

with

clips, washers,
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ALL-WAVE

ERE is an inexpensive alternating or
H direct-current receiver that covers all
the wave bands from 430 to 10,000
kilocycles. It is of the regenerative type, but
the functions of regeneration and detection
are separate. Regeneration is furnished by
a 6C5 tube and is controlled independently
of the 6J7 detector tube, while the output
tube, a 25L6, provides ample power for a
6-inch dynamic speaker, as well as earphones.
Contributing to the low cost of the set are
the four tuning coils (L:, L., L. and L,),
which you can wind yourself with No. 26,
enameled-copper wire, on tubing 114 inches
in diameter. Three of these coils (L., L;, and
L,) are wound on one form as shown in the
diagram below. The only coil you need buy
is a universal-wound inductance coil (Ls)
used to tune the circuit to the very long
wave bands. It may have any inductance
value from 2.5 to 60 millihenries. A tap
switch instantly selects the coil for the wave
length desired. It should be noted that the
lower end of the coil (Ls;) goes to the cathode
of the 6C5 tube instead of being grounded to
the chassis. Plate voltage, and consequently
the regeneration, of the 6C5 tube, is con-
trolled by a .25-megohm potentiometer.

As a safeguard, a ‘“‘polarized” plug is used
on the power cord. One blade of the plug is
slightly wider than the other for easy identi-
fication. When first plugging it into the out-
let to be used with the set, take a 10-watt
lamp and test to see if there is current flow-
ing between the set chassis and a grounded

TURNS

G ENAMEL

WIRE ’
TO SWITCH

La-19 TURNS

_TO SWITCH

L2-56 TURNS
No. 26 ENAMEL
COPPER WIRE

ND OF COILS SOLDERED TO
GROUNDED LUG

Follow these specifications in winding the coils




RE C EIVER for Radio Amateurs

wire, If there is, reverse the leads of the
polarized plug. Thereafter, when the plug is
inserted in the outlet in the same position, a
solid ground connection to the chassis will
entail no danger of a shock or a short.

The %4 -inch plywood panel measures 7 by
1415 inches, and the chassis and sides
are cut from 18-gauge galvanized iron

o, 0901 MFT,
A0 MFD,

Zi

A
arc
28 %m -

'qju? 2

e
",

228 Oiws

G
HONALIOL, .

- - e — -

0.45 MEG,

) I A6 MFD. {200 W

1 SMORE (30 H)

or cold-rolled sheet steel, and bolted together.
A 50 to 150-foot antenna, with the antenna
coupling condenser set near maximum ca-
pacity, will work best for the longer wave
bands. On the short waves, an aerial wire
from 5 to 25 feet long can be used.

This view of the set
shows the arrangement
of the various parts

You can switch from earphones to
loudspeaker on any wave band

01 0.25 MPD,
) .01 MFD, .
e ?Ag{, W, \D (400V)

”

T 25L8

0.2% M
MFD=

20
MFD
(250

2

cpsso-tiRdurT
JACK FOR
H'ONES

ch“gﬁ ™ riELo co

4 (3090 OHwms)

< 30,0007
OHMS

Two novel features of the hook-up are the polarized power plug, and the use of a separate tube for regeneration
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How the resistors and
condensers are wired.
The fishpole antenna
plugs into a jack on
the top control panel

CAMPER’S RADIO

your shoulder
like a camera, this |
lightweight portable |
|

has its own built-in
battery
uses an ordinary steel '

supply and

attractive yet sturdy

. INSIDE DIMENSIONS
cloth-covered cabinet, | 3

MALL enough to |7
be slung over ’ & ]

o
'S
v

fishing rod as an an- [ \@“‘ y
tenna. Housed in an } /

the midget earphone
set forms an ideal
companion for use on
camping and fishing
trips, picnics, and long automobile tours.

Three of the latest-tyvpe midget tubes form
the basis for the compact circuit. Operating
on a filamenf voltage of 11. volts and a plate
supply of 45 volts, the tiny tubes not only
make it possible to pack a three-tube hook-up
into a small amount of space, but they cut
down the number of necessary bhatteries to a
minimum—a 45-volt “B" battery and a small
1%-volt dry cell. These tubes, of English
manufacture, can be obhtained from almost
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The chassis and panel assembly
at the right fits snugly into
the top of the compact cabinet

L

any large radio-parts supply house and must
be used with the special midget sockets de-
signed for them. In wiring the tubes, bear in
min«d that the metal connection at the top of
each XSG tube is not the grid, as on most
American tubes, but Lhe plate.

To obtain the highest possible volume, iron-
core coils are used. However, to save space
they should be removed from their aluminum
shielding cans. To obtain the necessary feed-
back in the detector or second coil, fifteen




Uses Fishpole Antenna

Camera-Size Set

turns of No. 28 double-cot-
ton-covered wire should be
mounted close to the grid
winding. This is indicated in
the wiring diagram.
Composition-insulated tun-
ing condensers are used in-
stead of the usual air-spaced
variety. They cost no more,
and do conserve space. How-
ever, since these condensers
cannot be ganged or mounted
on a single shaft, each stage
must be tuned separately.
A 500,000-ohm variable re-
sistor connected across the
“B” battery serves to control
the volume. To avoid any un-
necessary drain on the bat-
teries while the set is not in
use, a switch should be placed
in the ground lead of the vol-
ume control. This switch can
be ganged with a second
switch placed in the minus

lead to the “A” battery, so If you wire the receiver carefully according to the diagram below
that both then can be con- you will be able to get good radio reception miles from home
trolled by a single knob on

the panel. (XSG)

The cabinet used for the
original set illustrated was
made of wood and covered
with airplane cloth. If you
desire, it can be covered with
imitation leather. To simplify
the problem of changing the
battery supply, two hinged
covers are used—one at the
top to cover the control panel
and the other at the bottom
to close the battery compart-
ment. A leather strap run
through leather loops mount-
ed on the sides of the cabinet makes it easy to carry
the receiver.

No ground is needed in operating the set, only an
antenna, which need be nothing more than the business
end of an inexpensive telescoping steel fishing rod. For
the original, the author sawed ahout %” from the bot-
tom end of the main ferrule that fits into the socket in
the fishing-rod handle and soldered a short banana-type
plug in place. This plug fits in a small jack mounted in  Follow these socket diagrams when making
the lower left-hand corner of the control panel as shown  the various connections 1o the three tubes

02 30

SCREEN GRID

147



Two smell batteries housed in the bottom of the cabi-
net form the tiny receiver's complete battery supply

in one of the photographs. If desired, a wire
from the antenna plug can simply be clipped
to the end of the fishing-pole handle. As a
matter of fact, the receiver can be used while
fishing-—the steel rod serving not only to
catch fish, but to snare the radio waves. In
this case, however, the fishing rod must be
one fitted with a cork or other nonconducting
handle to insulate the antenna and eliminate
body capacity.

In laying out the parts and wiring, follow
the photographs and diagram closely. The
tubes and coils have been arranged with an
eye to compactness and ease in wiring. Be
particularly careful in making the connec-
tions to the three tube sockets, and follow
the socket diagrams to the letter.

LIST OF PARTS
FOR CAMPER'S RADIO

Volume control, 500,000 ohms.
Iron-core antenna coil.

Iron-core radio-frequency coil.
Variable condensers, two, .00042 mfd.
Fixed resistor, 2 megohm, % watt.
Fixed resistor, 1 megohm, % watt.
Fixed resistor, 300,000 ohr.s, 14 watt.
Tubular condensers, two, .01 mfd.
Tubular condenser, .02 mfd.

Mica condenser, .002 mfd

Mica condenser, .0002 mtd.

Mica condenser, .0005 mfd.

Miscelluneous: Tubes (two XSG, one
XY), one 45-volt “B” battery, one 1%-
volt midget dry cell, chassis, cabinet,
special tube sockets, switches, four in-
sulated plugs and jacks, cabinet, fish-
pole, knobs, dials, wire, solder, etc.

N ustall

HE problem of setting up an effi-

cient television antenna for your-

self or one of your friends will

be greatly simplified if you will
follow a few simple rules. First of all,
although television antennas may vary
in appearance and size, they are basically
all alike, consisting of a quarter-wave
doublet antenna of predetermined length.
A “reflector” antenna, similar in design
but from eight to ten inches longer, is
mounted beside the doublet when neces-
sary to eliminate ‘‘ghosts,” or unwanted,
out-of-register duplications of the tele-
vision image on the fluorescent screen.
Such ghosts usually are caused by a re-
flection of the signals from near-by build-
ings, just as visible light waves—which
television waves resemble in many char-
acteristics—reflect from a wall or other
surface.

It is advisable to have a helper when
setting up the antenna, so that one per-
son can adjust its position while the other
tests the operation of the receiver. Locate
the antenna in a clear space on the high-
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ANTENNA Lt o

¢ Televidion Aunlenna

e

% WAVE DOUBLET % WAVE
(2) WITH REFLECTOR DOUBLET

10 SET MAST 10%e7 ()}

(@) 44-56 MC 122 INCHES 134 INCHES
(b) 66 -T2 MC 83 INCHES 93 INCHES
(c) 7890 MC 70 INCHES B0 INCHES

(d)96-109 MC , | 58 incxes 66 INCHES

NOTE: REFLEZTOR IS ALWAYS & TO 12 INCHES
LONGER THAN RECEIVING ANTENNA

est possible part of a building, and on the side
toward the transmitter. If the antenna and re-
ceiving set are not within easy shouting distance
much time can be saved with 1 two-way, portable
telephone system strung up temporarily between
the two points.

Television antennas should be mounted on a
wooden or an iron mast of substantial design, se-
curely anchored to the building. They are tisually
furnished properly matched for the 45 to 55-
millicycle  *vision”
transmitters. If your
local television sta-
tion operates on a
different frequency,
the metal rods must
be cut to the overall
lengths showr in the
accompanying table.
Regardless of its de-
sign, the antenna
will have to be ro-
tated until the maxi-
mum signal strength
is obtained, which is
usually when the
quarter-wave  rods
are at right angles
to a line between the
antenna ard the
transmitter. Several
commercial anten-
nas are fitted with
flexible cauplings
which simplify this
adjustment,

Several types of antennas.
A twa-way telephane be-
tween the set ond antenna
helps ta make odiustments
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Umniversal
Power Supply

for Battery Receivers

EASILY BUILT UNIT FOR FARMS AND
VACATION CAMPS USES STORAGE
BATTERY OR [10-VOLT HOUSE LINE

Operating a battery radio with the power supply

O MORE worrying about ‘B’ batter-
ies for that battery-operated radio at
the summer camp or on the farm if

this universal power supply is hooked to the
set. One 6-volt battery is all that is needed.
And, by simply snapping a switch, the power
supply can be converted to operate a battery
set on 110-volt A. C.
Easy to build, this vibrator unit steps up
* the 6-volt power to from 100 to 300 volts
The vibrator is mounted on top of the chassis with  for the tube-plate current. It will operate
the fransformer, rectifier tube, and 110-volt socket any receiver or amp]iﬁer circuit using six-
volt fubes where the total B drain is not
more than 100 milliamperes.

Four-tube battery receivers with 1.5-volt
tubes also may be operated with this unit if
the tube filaments are connected in series
(4x1.5 volts—6 volts). However, this may
be done only when the vibrator is operated
off a 6-volt battery, as the heater voltage is
A.C. when the unit is connected to a 110-
volt line, and the unit must NOT be used on
110-volt D. C. current.

The pack is built on a steel chassis meas-
uring 2" by 7" by 9”. On top are mounted
the power transformer, four-prong vibrator,

: 9 L 84 rectifier tube and 110-volt socket. Be-
One six-volt battery is all that is needed. It can Death the chassis are the chokes, resistances,
be either a storage battery or a dry-cell unit and condensers.

- X —— i
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Schematic drowing of power-supply circuit. It will operate a 20-wati CW or |12-watt phone transmitter

The 30-henry filter choke should pass at
least 100 milliamperes to avoid overheating
and damage to the windings. The 8-milli-
henry radio-frequency choke and 1-mfd. by-
pass paper condenser in the “B +" lead, and
the “A" choke and 25-mfd. condenser in the
“A —” lead provide the necessary RF filter-
ing to preveat interference with the receiver.
The “A" choke can be easily made at home
by winding closely 20 turns of No. 14 enam-

e ———

The special power transformer makes it possible to
operate a battery set on a 110-volt A.C. supply

eled wire on a bakelite tubing with an out-
side diameter of 15”.

A little vibrator statfc may be experienced
when the unit is connected to a 1.5-volt bat-
tery receiver, but with 6-volt tubes no hum
or vibrator static is noticeable. In each case
the power-supply chassis should be con-
nected to a good exterral ground and the re-
ceiver’s ground connection disconnected.

The grounded side of the tube heaters

Bottom view of chassis, showing the positions of
the various clokes, resistances, and condensers
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0.P.OT. RE'A’CHOKE (SEE TEXT)

ROTARY 1000000 -
SWITCH] | VIRRATOR ,5‘};,", °
7 ,-F_ FUSE BATT,
bl OO F
T L R e —
| B ‘}, 2ouso
AME Y
0
O V.AC
——0
—0
32
HEATERS
QIMFD =
1600V -gtooov
20,000w

it l 30 HCHOKE >

3

OTTOM VIEW 3
iy 1 s IMED IGMFD > |*150v.
4a0ov. | 4s0v: 3

mes ss®  sew® oV, SMFD ’

"‘: '-'; "'; HEATERS 450

Wiring diagram for power pack. It's easy to build

must be connected to the grounded side of
the 6-volt heater connections on the power
unit. Do not use a “B —" lead to the unit.
The “B —" connection is automatically made
through the grounded 6-volt heater lead.
With an inexpensive vibrator, it is advis-
able to use the 300-volt tap when running the
power supply off a 6-volt battery, because an
inexpensive vibrator wili have a low output.

PARTS FOR POWER SUPPLY

Special 6-115-volt power transformer.

Full-wave rectifier tube 84.

Four-prong vibrator,

Steel chassis, 2”7 by 7”7 by 9”.

Rotary D. P. D.T. switch.

Fuse and holder, 15 ampere.

Filter choke, 30 henry, 200 ohm.

Semivariable resistor, 20,000 ohm, 50
watt,

R. F. choke, 8 millihenry.

Carbon resistors (two), 50 ohm, 1 watt.

Electrolytic condenser, 20 mfd., 150 volt.

Electrolytic condenser, 4 mfd., 450 volt.

Electrolytic condensers (two) 16 mfd.,
450 volt.

Electrolytic condenser, 8 mfd., 450 volt.

Paper tubular condenser, 1 mfd., 400
volt,

Oil-impregnated condensers (two) .01
mfd., 1,600 volt.

Five-prong wafer socket.

Four-prong wafer socket.

Wire, tubing, 110-volt socket, etc.

MIDGET RADIO
USES TWO
DETECTORS

REATER EFFICIENCY from the
detector stage is achieved in this
simple detector set by using separate
tubes for detection and regeneration. It
is so efficient that in some localities it
will operate a small magnetic speaker.
When using a screen grid or even a
pentode in the detector stage, it is neces-
sary to apply a low “B” voltage on the
screen, sometimes as low as 22 volts, so
the tube cannot be operated at maximum
efficiency. However, with this arrange-
ment of a separate triode tube for regen-
eration, 67% or even 90 volts can be
applied to the screen.

The one-tube detector stage may also
be used as a medium-power audio ampli-
fier for a crystal pick-up. The pick-up
must have an output of at least 113 volts,
preferably 3 volts. The clip on the grid
cap of the 1N5G is removed and one lead
(unshielded) of the pick-up is connected
to it, while the other lead (shielded) is
connected to the chassis. Phones, a small
magnetic speaker, or a PM speaker (5-
inch) may be used to listen to phono-
graph recordings.

A 100,000-ohm potentiometer is used
to control regeneration. One side of the
control is grounded to the chassis. As
this puts a resistance across the “B” bat-
tery, even when the receiver is not in use,
and causes the “B” battery to run down
sooner, it is advisable to include a switch,
as shown in the diagram (SW2). Instead
of buying two S.P.S.T. switches, a D.P.
S.T. may be used.

Any good antenna and ground installa-
tion may be used with this set. However,
if the amateur has not, as yet, an antenna
rigged up he can test the set with a 20-
foot piece of wire lying on the floor.
Short waves may be received on this
radio with suitable plug-in-coils. In this
case it is advisable to use a small trim-
mer condenser in the antenna lead
(.00005 mfd. or 50 mmfd.)

A 7" by 7" by 2” steel cadmium-plated
chassis is used, and, by mounting the
tuning controls as shown in the photo-
graphs, the metal panel can be dispensed
with, thus cutting down the cost.
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Separate tubes for detection and regeneration give this simple receiver its remarkable efficiency

Y OISCONNECT WHEN . Zmh
7 USING PICH-UP { PLATE CHOKE
h |
TRIMMER e § ~ A L
CONDENSER b It L0000 2Ok
(FOR USE ON TICKLER \ i L 1G4G FHONE OR
SHORT WAVE) g SPEAKER
plgbinpds
DISCONNECT WHEN \
— M4-"USING TRIMMER COND. -CCDURED s g
T o
= LOJ:
- A %
PRIMARY SECONDARYZ)] sos, Y2 4
00014 MFD . MROULE R ¥
i
A== [ '
f ;
CAYSTAL S i~y
=L pick-ur =2 5MEG DISCONNECT IF
= i SWITCH IS USED
| § . GPRONG COIL

Top and bottom views of chassis. By mounting the
controls thus, the metal panel is dispensed with

How the circuit is wired. Any good antenna and
ground installation may be used with this set
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Portable AC-DC Signal Tester

Oscillator Can Be
Used as Wave Meter

on Broadcast Band

NEXPENSIVE to build, this port-

able AC-DC test oscillator recom-
mends itself to present conditions,
for it may be used either in the
shop or taken out on calls. It oper-
ates on both AC and DC current
and there is no need to worry about
which current a customer might
have. The latest tubes are used and
the output is a pure, audible sound
that can be heard easily through the speaxer
of the set being tested.

This oscillator will align the I.F. stages of
any superheterodyne having a frequency
between 300 kc. and 850 kc. Most I.F. stages
are peaked at about 456 kc. Additionally it
will serve as a wave meter for the broadcast
band, enabling one to identify unknown,
distant, or local stations. A simple two-tube
circuit is used, consisting of a half-wave
rectifier (25Z6-GT/G) and a parallel-feed
oscillator of the electron-coupled type,
(6SKT7).

Two coils are needed for this operation,

Below, front view of coils on chassis and other parts
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Oscillator shown in use with test prong hooked to screen grid cap

one to cover the 300-kc. to 850-kec. band and
the other the broadcast band (1,750 kc. to
550 kc.). Directions for making these coils
are in the accompanying sketch. Before
using, the oscillator must be completely
inclosed in a steel cabinet. A .05-md. con-
denser grounds the cabinet to the chassis.
Do not ground the cabinet directly to the
chassis, for there is danger of a short,
especially where the oscillator is being used
on a DC line. The .02-mfd. condenser must
be mica insulated and not paper insulated.
unless it is non-inductively wound. The
simplest way to calibrate the oscillator for

Bottom view of chassis, illustroting wiring of
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aligning a superheterodyne is to use a good
radio receiver having an LF. frequency of
456 kc. Then remove the grid clip from the
first LF. tube and connect point “A’” on the
oscillator to the grid cap of the ILF. tube.
Rotate the dial until a signal is heard in the
speaker. This point on the dial will corre.-

spond to the LF. frequency of the receiver.
In order to align the I.F. stages of other sets,
tuned to 456 kc., switch the oscillator on and
turn the dial to the correct position for 456
ke. The oscillator is now sending out a note
tuned to 456 kc. Next, adjust the trimmers
on the I.F. coil cans, until the note is heard.

Cabinet with dial, brass handle, and twa self-tap-

ping screws appears below. Note its compactness LIST OF PARTS

Cabinet, 7%” by 8” by 10%4”. Black
wrinkle finish.

Cadmium-plated chassis, 2” by 7” by 9”.

Tuning condenser, .00036 mfd.

Coil form, 1%” diameter by 3%” long.

Coil form, 1%4” diameter by 3%%” long.

Filter choke, 15 henrys, 550 ohms.

Dual electrolytic condenser, 8+8 mfd.,
450 volts.

Octal tube sockets (two).
Rotary switch, S.P.S.T.
Variable resistor, 75.000 ohms.

Wire-wound resistor, 10,600 ohms, 25
watts.

Porcelain binding posts (two).
Tubes: 25Z6-GT/G and 6SKT7.
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Servicing Your Radio

SOME SERVICEMEN HAVE TROUBLE with the AC-
DC receivers that use the 35Z5-GT rectifier
tube, This is shown by the pilot bulb blow-
ing out when a new tube is inserted and the
set is switched on. When these blowouts
occur, the section of the tube’s heater—just
across the pilot bulb—is defective. As the
set is switched on, the pilot bulb carries the
load and, of course, blows out. The remedy
is to replace the 35Z5-GT.

S 3525-GT

6 +

W7V | PiLOT 8| BURN-OUT 1

Ac-DC| BuULB |, PORTION i
'\—ﬁ? |- oF HeaTer SET

21\.31'7-

A oruem TuRE
RESISTANCE

HEATERS

A HANDY DE‘/ICE TO HAVE on the workbench
is this homemade neon condenser tester. It
will work with either paper tubular or mica
condensers of any capacity. If the condenser
being tested is good, the neon will flash once.
But if the condenser is leaky or shorted the
neon will glow and sputter, showing it should

be replaced. Tester works on DC or 90-v.

battery.
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WORK CAN BE SPEEDED UP in
servicing old radios with this
gadget made from wooden
photo tongs, such as is used
on wet prints. Switch on the
receiver and begin short-
ing the different fixed resist-
ors. When the defective one
is shorted, reception improves.

|

1

&
|

6-32 MACHINE |/
SCREWS

WPB HAS REDUCED TUBE TYPES by
some 349 varieties, because they
made up only about 1¢/ of the
total yearly sales. Smaller GT
tubes will replace the larger G
types, without loss in output.
Sets formerly using a 25Z6-G, or |
a 25Z6-GT, will now obtain iden-
tical results with the 25Z6-GT/G
tube.

INTERMITTENT AND FADING RECEPTION on some
AC-DC receivers and phone combinations
is caused by faulty construction of new
single-ended tubes, without grid caps. To
test for this trouble, tap all tubes with a
wooden screwdriver handle, as shown be-
low, and the defective one will induce static.
It should be replaced.




Book-Light
Radio

OUNTED on the bracket of a

book light, this tiny broadcast
receiver will be found extremely use-
ful while reading after you've gone to
bed. Earphones, two small batteries,
aerial, and ground complete the set.
Instead of the usual radio-frequency
choke in the plate lead, a 10,000-ohm,
half-watt resistor is used, while a pad-
ding condenser with a maximum ca-
pacity of .0004 mfd. forms the tuning
condenser. A similar padding conden-
ser is used as a regeneration control.
The tuning coil (L:) is a midget-type
antenna coil such as used in A.C.-D.C.
receivers, wound with thirty turns of
double-silk-covered wire around the

Cantrals are handy as yau read with this radio turned an

lower end. This unit comprises the ticker coil (Ls). Y
The cabinet is 3" thick walnut, 1%5” by 3%"” by

33", glued together and shellacked. Fiber board

may be nailed on the back, and the unit fastened

to the stem of the book lamp with a single bracket.

WOUNDON
7 /COIL 10,000 OHMS -
3

- —AMAM
g L3 l PHONES
(

25 TURNS H)“25 .+
- +

L L1 o
45V,

(8}

+

15V

far

Padding candensers replace the usual-type tun-
ing condensers. Nate cabinet details at right

Details of the cir-
cuit are shawn in
dli/ogrom. Its  tiny l
1%2-valt tube uses a

45.valt "'B" battery BOTTOM VIEW

F TU
plate current OF TUBE
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Six tubes give this
circuit enough pow-
er to bring in sta-
tions from all over
the globe. Note con-
trol panel above

3.C. ANT.COIL

f

DOUBLET
ANTENNA
e Y L

&

0.2 MEG.
> L

500
OHMS

'
[ 05
THIS CONNECTION BROKEN WHEN . “

OOUBLET. ANTENNA 1S USED - o

- 't
~3-30 MMFO.

COLOR KEY
B8 - BLACK
G- GREEN
R~ REO

Y- YELLOW
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RECEiVQI‘ COSTS $20 TO BUILD

WENTY DOLLARS will build this pow-
erful six-tube communications receiver,
which includes all the more important
features necessary for good all-arcund re-
ception. Although only six tubes are used,
two of these are dual-purpose trbes (the
6A8 which acts as a
combined first detec-
tor and oscillator, and
the 6Q7 which serves
as the second detector
and first audio am-
plifier) resulting in
eight - tube perform-
ance. This set has
plenty of power to
bring in short - wave
stations from any
part of the globe.
The circuit covers
the entire range from
twelve meters up to
550 meters. This range is divided into four
bands (550 to 200 meters, 200 to 75 meters,
75 to 35 meters, 35 to 12 meters) by means
of a selector-type switch which is noiseless
in operation. Among its other features are
a sensitive, self-contained dynamic speaker,
a stand-by switch, a beuat-frequency oscil-

.08
MFO.

OHMS
(TONE
CONTROL)

CUTS OUT SPEAKER

The set includes many of the outstanding features of the latest models

lator with pitch control and on-off switch,
automatic volume control, a full-range tone
control, and prcvisions for the use of either
a doublet or L-type antenna.

No band spread has been used in the orig-
inal design us satisfactory results were ob-
tained by the small friction-drive vernier

OYNAMIC
SPEAKER

PHONE JACK
AUTOMATICALLY

LINE Sw.

O—-l

M0V AL

K
(6F66) ('80)

COMPLETE WIRING DATA

for the circuit and tne tubes are
given in the diagrams at the left
and above. A supersensitive band
soread is shown i1 dotted lines

TRANSF,
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WAVE-BAND SW. STAND-BY

QSCICTATOR, (TONE CONTRDL,
SWITCH

SWITCH AND SWITCH,

dial shown next to the
outer rim of the large
tuning dial. Most
readers will find this
system sufficient for
their needs, especially
as this vernier control
costs only ten cents!
However, those who
wish to add an elec-
trical band-spread
system may do so. It
involves only a slight
additional cost of
from one to two dol-
lars, and consists
merely of wiring a
two-gang tuning con-
denser having a very
low maximum capaci-
ty (approximately fif-
teen micromicrofar-
ads) across the main
two-gang tuning con-
denser as shown by
dotted lines in the
diagram. It can be
mounted between the
speaker and main
tuning control. This
system is used only
for the short-wave
bands and becomes
inoperative on the
broadcast band.
All-metal tubes are
used in all stages but
the last. In this stage
“ (the output or second

DALY

SHORT-WAVE
ANTENNA

TRANSF.

audio amplifier) an

T

PARTS FOR THE COMMUNICATIONS RECEIVER

Carbon resistor, 500 ohm, % watt.
Carbon resistor, 400 ohm, 1 watt.

Carbon resistor, 30() ohm, % watt.
Carbon resistor, 200 ohm, % watt.

All-wave coil Kit.
Two-gang tuning condenser, .00036 mfd.
(two).

Two-gang tuning condenser, 15 mmfd.

(two) (see text}.
Beat-frequency cail.

One 4-prong and five octal wafer sockets.

Tone control, 50,000 ohm; and switch.
Volume control, 500,000 ohm.

S.P S.T. rotary stand-by switch.
Five-inch dynamic speaker, 2,750 ohm.
Power transformer.

Two radio-frequency chokes, 2.5 mh.
Padder condenser, 3-30 mmfd.

Two carbon resistors, % meg., % watt.
Carbon resistor, 1 meg., % watt.
Carbon resistor, 250,000 ohm, % watt.
Carbon resistor, 200,000 ohm, % watt.
Carbon resistor, 100,000 ohm, % watt.
Carbon resistor, 50,000 ohm, % watt
Carbon resistor, 25,000 ohm, 1 watt.
Carbon resistor, 10,000 ohm, % watt.
Carbon resistor, 15,000 ohm, 1 watt.
Carbon resistor, 3,000 ohm, % watt.

Five tubular condensers, 1 mfd., 400 volts.

Five tubular condensers, .05 nifd., 400 volts.

Tubular condenser, .01 mfd., 400 volts.

Three mica condensers, .0005 mfd.

Three mica condensers, .0001 mfd.

’.I‘wol electrolytic condensers, 12 mfd., 450
volts.

Electrolytic condenser, 10 mfd., 25 volts.

Mica condensers, .003 mfd., and .0016 mfd.
(included in coil kit).

Converter tube 6AS8.

Amplifier tube, 6K7.

Amplifier tube, 6J7.

Detector-amplifier tube, 6Q7.

Power-amplifier tube, 6F6G.

Rectifier tube, 80.

Dial, 4-irch, with vernier attachment.

Vernier dial, 3-inch (see text).

Miscellaneous: Five dial knobs; aluminum
panel and chassis, phone jack; wire.
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octal glass tube is used. The same thing
applies to the 80, or rectifier, tube.

The purpose of the beat-frequency oscil-
lator is to introduce oscillation into the
intermediate-frequency stage so that when
tuning to weak or distant stations they will
not be missed. With this oscillator in opera-
tion, a slight whistle is heard each time a
station is passed, much the same as that
heard when tuning a one or two-tube re-
ceiver with the regeneration control full on.

Another helpful feature is the stand-by

SIDES 34" THICK
PINE

Cabinet

| D

71143éu

SPEAKER

STAND-
BYO

SW  VOLUME TONE

Frront Panel

A/am[n um
Chabbsis

Cabinet, panel,
and chassis  di-
mensions and ar-
rangement of
controls should be
followed closely

‘::5"—_----.;\

The back of the cabinet is
left open for ventilation.
The chassis is slipped in
and held in place by screws

switch. This control cuts out the plate and
screen voltages and silences the set but
does not disconnect the heaters of the tubes
so that the set can be switched back into
immediate operation without any waiting
for the tubes to heat up.

The intermediate-frequency transformers
are of the tuned-grid, tuned-plate type, and
are adjusted to the proper frequency before
leaving the factory. This adjustment allows
for normal stray capacities found in the
average receiver, and, unless excessive capac-
ities are introduced such as grid-wire
shielding, only a slight touch of the
trimmers is necessary to align the in-
termediate-frequency amplifier. How-
ever, an oscillator should be used to
align the set on the short waves. This
will be done for a nominal sum by
your local radio service man.

The cabinet for this set should not
cost more than fifty cents and is easily
built at home. It is made of white
pine three quarters of an inch thick
and consists of only four sides, with no
front or back. As the aluminum panel
overlaps the chassis in length, it will
prevent the chassis from sliding in too
far, and at the same time provides a
means of anchoring the whole set
firmly in the cabinet by means of
screws at each end of the aluminum
panel. The back of the cabinet is left
open to provide adequate ventilation
for the tubes.

To give a dressier appearance to the
control panel, apply a coat of brown,
crackle-finish lacquer.
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The finisked set, ready for use as a radio or phonograph

SING only two tubes, this radio-phono-

graph combination provides cutput and
quality equal to sets using five tubes or
more. It boasts all the features found in
combinations using eight tubes, for the
two-tube chassis incorporates a variable
tone control working on both radio and

Extreme simplici'y marks the layout of the parts on
top of the chassis. Coils and tubes are accessible
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Two-Tube Radio
Phonograph

records, a volume control (also working
on either radio or records), a phono-
radio switch, and a sensitivity control.
The latter is really a regeneration con-
trol but differs slightly from the conven-
tional type in that it can be adjusted
to below the oscillation point and left
in that position while tuning through
the entire broadcast band. Usually a
regeneration control must be reset as
each station is tuned in. Another ad-
vantage is that it does not detune the set.
The reader should be able to dupli-
cate this phonograph combination, in-
cluding the commercial walnut cabinet,
for $27.50. This price includes tubes,
pick-up, and phonograph motor.
Fundamentally, the circuit is a tuned
radio-frequency receiver using a triode
in the detector stage, and a 3:1 shielded
transformer in the audio stage. Plug-in
coils have been used in both the anten-
na and radio-frequency circuits. They
are tuned by two .000365-mfd., ganged
variable condensers. To balance the circuits
satisfactorily, the original trimmers on the
condensers should be replaced by two others
of a slightly higher capacity (3 to 30 mmfd).
The coils chosen must have a range of 185
to 360 meters (with a .00014-mfd. con-
denser). With the .000365-mfd. tuning con-

This view of the underside of the chassis will as-
sist the builder in making the various connections

World Radio Histo



RIGENERATHON CONTRO-
50,000 OFMS

MO065
) ~00015

BMFD ,

60V =

0UTPUT
TRANSE.

,6“
gmfPﬁhiﬁ
| x : l OHM

VOLUME CONTROL

8MFD
150V, ===

Complete wiring details are shown in this diagram. Be sure d'l connections are carefully soldered

densers, they will cover the entire broadcast
band up to 550 meters. A four-prong coil
is used in the antenna stage, and a six-prong
coil in the radio-frequency stage.

In wiring the six-prong coil, be sure that
the winding over the grid winding is used
as the primary. The third winding is, of
course, the tickler. If the set does not
oscillate, the connections to the tickler
winding shou'd be reversed.

The .06065-mfd. capacity placed between
the plate of the triade and chassis consists

of twa fixed mica cordensers wired in
parallel—one having a capacity of .0005
mfd. and the other .00015 mfd. However,
any combination of capacities which totals
.00065 mfd. may be used.

Regeneration is controlled by a 50,000~
ohm variable resistor in series with a
.00015-mfd. fixed mica condenser. Toae is
controlled by means of a 100,000-ohm vari-
alle resistor and a .1-mafd. tubular con-
denser in the plate iead of the output pentode.

The phonograph pick-up is connected into

Another view af the completed chassis. Actually, it  All of the controls are neatly grouped for canven-

hangs perpendicularly when installed in the cabinet

ient manipulatian when the cabinet lid is raised
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LIST OF PARTS

Six-inch® permanent-mag-
net speaker.

Output transformer.

Radio-phonograph cabinet.

Radio-frequency and de-
tector tube, 12B8GT.

Output and rectifier tube,
32L7GT.

Line cord and resistor, 220
ohm.

Four-prong plug-in coil.

Six-prong plug-in coil.

Two-gang tuning con-
denser.

Eight-inch slide-rule dial.

Aluminum chassis, 27 by
77 by 9”.

Audio transformer, 3:1
ratio.
Variable
ohm.
Variable resistor,
ohm.
Variable
ohm.

S.P., D.T. rotary switch.

Filter choke, 13 henry.

Radio-frequency choke, 2.5
mbh.

Crystal pick-up.

Phonograph motor.

Trimmer condensers, two,
3—30 mmfd.

Electrolytic condensers,
three, 8 mfd.

Tubular paper condensers,
two, .1 mfd.

Electrolytic condenser, 25

resistor, 50,000
100,000

resistor, 500,000

mfd., 25 volt.

Tubular paper condenser,
.05 mfd. |

Mica condensers, three, l
.00015 mfd.

Carbon resistor, 1, watt, 2
meg.

Carbon resistor, 1 watt,
600 ohm. \

Carhon resistor, 2 watt, l
1,000 ohm.

Mica condenser, .0005 mfd.

Green pilot bulbs, two, 110 l
volt.

View from behind the set, showing how the parts are mounted

the grid of the output pentode. A single-
pole double-throw rotary switch cuts out the
secondary of the audio transformer when
the pick-up is used. It is important to use
a crystal pick-up with this circuit, as a
magnetic type will not give sufficient
volume.
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Three 8-mfd. electrolytic condensers, a
13-henry choke, and a 2-watt, 1,000-ohm
resistor, make up the filter network. In the
wiring diagram, note that the “B” positive
side of the output transformer is connected
to a point between the filter choke and the
1,000-ohm resistor,




Built to makch the walls, ore cabinet holds the phonograph and radio, the other the loudspeaker

Cabinet Ideas for Radio Builders

iTH unmounted radio chassis,

home owners handw with
tools can build cabinets to harmon-
ize with the decorative scheme of
a particular room. Four sugges-
tions are shown in the photographs
on thig page. At the top, twin cabi-
nets were built of knotty pine, one
housing the radio and phonograph
and the other the loudspeaker. Oth-
er schenies pictured are a umit built
into the end of a divan, a modernis-
tie cabinet separacing & living room
and feyer, and a cabiret for
ar entrance hall.

Heie are three other methods
of adapting the radio to the
architectural and decorative
scheme of on individual room
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SPORTS RADIO Is

ONSISTING of a

compact yet power-

ful battery receiver
mounted on a conventional
cane-seat which can be
purchased for a dollar or
two, the radio illustrated
forms a handy set for
hikers, sports spectators,
and campers. The circuit,
designed around three of
the new American-made
midget tubes, consists of
a pentode regenerative de-
tector, resistance coupled
to a pentode amplifier
which in turn is resistance
coupled to a second audio-
amplifier stage. Regener-
ation is controlled by a
25,000-ohm potentiometer.
Since the commercial type
of antenna coil shown in
the diagram has no tickler

Cabinets mounted on
the handles of the
cane-seat house the
set and batteries

The receiver cchbinet with its sliding
cover removed to show the three small
tubes, tuning condenser, and chassis
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Combination Cane and Seat

winding it will be necessary to
provide one by winding approxi-
mately thirty-five turns of No. 38
double-silk-covered wire around
the lower end of the long, flat
grid coil.

With the maximum of 45 volts
of “B” voltage used, 1, watt, or
even 1; watt, resistors can be
used, while a maximum rating of
200 volts is sufficient for the .01
mfd. by-pass and coupling con-
densers. These condensers can be
of the paper or tubular type. All
other condensers, however, should
be of the mica variety.

The receiver and its battery
supply are housed in two cabinets
each 15" by 4',” by 5!':” and
mounted on the handles of the
cane. Sliding panels serve as
covers and make it an easy matter  Two kaobs, onefor
to change batteries or make re- tuning, the other
pairs. The cabinets are fastened for regeneration,
to the aluminum handles by means  control the set
of long bolts and metal bushings.

Two 1!z-volt cells connected in parallel 45.-volt ‘B’ battery fits snugly bneside the
serve as the “A" battery supply, and may “‘A” cells in the battery cabinet.
be obtained as a single unit or by breaking For an antenna, a steel fence, the metal
open a four-cell “A” battery. The midget cane, or a 35" piece of wire will serve.

Wirting Oiagram
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0002
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Midget
Portable

FOR YOUR VACATION

Careful arranging
of the parts and
batteries makes it
an extremely com-
pact portable set
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The completed radio. ready to take to vacationland

compact vacation receiver here is the

answer. Built around five of the new-
est midget tubes, the set illustrated re-
quires only two small batteries and weighs
only 7Y pounds complete with loudspeaker
and built-in antenna. The superheterodyne
circuit is particularly powerful and gives
exceptional tone and volume. -

The 43" by 5%"” by 8%” cabinet was
built up of 3/16” pressed composition wood,
although plywood could be used¢ as well.
When the top, bottom, and two end pieces
have been cut to size and carefully trued up,
each of the four joints should be fastened

FOR SET builders who want a really




with cellulose cement and two
14" round-head wood screws.
These screws serve mainly to
hold the pieces together while
the cement dries thoroughly. All
holes should be counter-
sunk so the screw heads
can be covered with wood
putty. As a finish the case
can be given two coats of
clear lacquer with a sand-
ing before and after the
first, and a final rubbing
down with pumice and rot-
tenstone after the second,
followed with wax.

The receiver itself is
built on a 1/16-inch alu-
minum chassis. The vari-
ous parts should first be
spotted in place and the
mounting and connection
holes drilled.

A homemade vernier
dial is used to drive the

Top and bottom views
of the chassis, below,
will aid you in build-
ing the tiny receiver

variable condenser. It consists
of a celluloid disk fastened to
the shaft, and turned by the
drive shaft taken from an old
friction dial. A regulation dial
can be used, of course, if de-
sired.

A fiber form should be used
in winding the built-in loop
antenna. The tabs should be
cut 1” deep all around with the
slots 3” wide. In making the
form first mark the 51%” cen-
ter line. Then with points A
and B as centers, draw
semicircles with a 15:”
radius joining them top
and bottom. Place the 33"

y SPEAKER
b SHORT WIRE ok 17054 “ig - :
: HERE FOR T e weJcS. Plee c e Ao
X EXTRA PICKUP  VIEW)=— X .. : ,‘ o, e
- - AN o/ r+ t
- = L0 ; o
2 femt l

T84 goar

A BALC N\
[J (] o
s 3 b
A

Follow this wiring diagram carefully. The symbols refer to the text and the parts list on the next page
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You should have no trouble making this
directional loop antenna. Note the ex-
tra connection below for attaching a
supplementary antenna when desirable

“F3=  CUT FRONT AND
a0 “foerorir
SPEAKER

F— %

7
£, 4

TUNING
CONDENSER
Cr

SOCKET HOLES ’45 DIA.

CHASSIS Yig" ALUMINUM, 1" DEEP

diameter circle at the center of the oval.
The figures on each tab show the widths at
the inner ends. Starting at tab C, mark the
sides by lines such as those shown dotted.
Proceed all around the oval in this man-
ner. then cut out the openings. The loop
contains 34 turns of No. 24 D.S.C. wire
wound on opposite sides of adjacent slots.

A 30-mmfd. trimmer condenser ( C:) should
be fastened to the loop form so that it can
be reached through a hole drilled in the back
of the case. A terminal for the connection
of a short wire for extra pick-up in poor
localities also should be provided. The loop
should be fastened to the rear of the chassis
w.th two screws.

An on-off switch is provided at the top of
the case under the handle. For reception of
weak signals, or in locations where quiet
must prevail, headphones are required.
A jack on the front panel is included.

‘When the set is in use, the loop antenna
will be found highly directional, minimum
signal pick-up occurring when the plane of
the loop is at right angles to the station be-
ing received. This minimum, or “null point,”
can be used for approximate direction find-
ing in the woods or on a boat.
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LIST OF PARTS

Condensers: C,.—Two-gang variable,
350 mmfd. each section.

C.,—Trimmer, 3-30 mmfd.

C,,—(On C)).

C,—Padder, 500 nmmfd.

C;, C,;.—Mica midget, 50 mmfd.

C.,,C C,. Cw C;..—Paper, .01 mfd., 400 volt.
—Paper, domino type, 25mfd., 200 volt.

Cn. C.—Midget electrolytic, 10 mfd.,
50rvolt.

C,,—Mica midget, 100 mmfd.
C,,.—Mica midget, .004 mfd.
C,;—Paper, .05 mfd.
Resistors: R,.—100,000 ohm, 15 watt.
.—.20 meg., % watt.
R;—20,000 ohm, % watt.
R,—2 meg., % watt.
R;—Variable, .5 meg.
R;—10 meg., % watt.
R;—3 meg., % watt,
R.—1 meg., % watt.
~—.5 meg., Y% watt,
R,.—200 ohm, % watt
Transformers: T, — Midget,
8,000 to 3 ohm.
IFT,—Iron-core, input, intermediate
froquency.
IFT,—Iron-core, interstage, interme-
diate frequency.
IFT,—Iron-core, output, intermediate
fxequency
Miscellaneous: Batteries, 3-inch permanent-

magnet speakcr five tubes sockets, 14 pound
No. 24 D.S.C. wire for loop, case, etc,

output,




servu:lng Your Radio

STRIPS CONNECTING THE LOOP ANTENNA in-

side the cover of some midget portable
receivers are likely to wear and break
off near the hinge as a result of frequent
opening and closing of the lid. When
such a break occurs, reception stops.
These metal strips can be repaired,
however, with short lengths of twisted
metal cord like that used in repairing
radio dials. Remove the
broken part of the original
metal strips at their connec-
tion with the two wires in-
side the set; then solder one
end of the cord to each of
these wires, and solder the
other end to that portion of
the strips connected to the
antenna.

DIAL CORD

BATTERIES THAT DO NOT FIT TIGHTLY in their
compartment will not knock about if
wrapped in corrugated cardboard. A round
hole cut in one piece of the material will per-
mit insertion of the battery plug. To con-
serve your hattery, turn off the receiver
when it is not in actual use. If you have a
three-way set, use electric current when
possible. Batteries kept outside the case at
60-deg. temperature may last 18 months.

TWISTED METAL v

TESTS ON BATTERIES from a portable receiver
should always be made with a voltmeter—it
is the only testing instrument that will show
accurately the effective voltage of a hattery.
It is risky business to use any other device,
including a flashlight bulb or an ammeter,
since many of them are likely to affect the
life of a battery materially. An ammeter
—especially bad to use for this purpose—
has a low resistance and will short a battery
when placed across it. Invariably it will also
give a high reading even when a battery is
badly run down.

Peeeeetreir:rizedl e )
F — =

et sroe i — !

CONNECTION

Where a loop-antenna connection is likely
to break, Repair it as shown at the left

THREE SEPARATE PLUGS can be substituted for a
single battery-pack plug, as shown in the
drawing below, to permit use of separate
“A” and “B" batteries with a portable if a
battery pack cannot be obtained. In remov-
ing any plug from a battery, always grasp
the plug itself. Never tug on the wire, for
this may pull the insulation back, and a
short caused by wires touching can render
a battery useless in 15 minutes.

BATTERY
“Tw— CABLE

I5VOLT5 AN

oo PLue YA
1o BE ozmovso’b’f =) )
=

_1’, ~ S0 YOLTS
o=

BATTERY
CABLE

° PLUGINTO
45-vOLT
BATTERIES

a S0 YOLTS —>,

™ PLUG INTO |
A’ BATTERY

1.5 VOLTS
-

CONNECTING SEPARATE PLUGS TO BATTERY CABLE
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How the electric speaker set fits conveniently on the head of a bed

BED RAPDPIO

ONVENIENTLY hung over the back of

a bed, this small radio will bring pro-
grams within easy control of late night
readers or convalescen:s. The cabinet and
chassis layout have been carefully planned
in order to compress the complete set in as
small a space as possible without loss of
efficiency.

Measuring 714” square, and with a depth
of only 23,”, the cabinet houses a
powerful tuned-radio-frequency re-
ceiver with a radio-frequency de-
tector, and audio ard rectifier
stages. Yet only two tubes are
used—an important factor in re-
ducing the overall size. One tube,
the 12B8GT, contains an RF pen-
tode and high-mu triode, which are
used for the RF and detector
stages, respectively. The other tube,
the 25A7GT, contains the pentode
output amplifier and the half-wave
rectifier.

Instead of these tube types, the
reader may use the newer low-
drain models, the 25B8GT and the
70L7GT. If these tubes are used,
the line-cord resistor will have to
be changed to one having a built-in
resistance of 135 ohms instead of
220 ohms. Also, the connections to
the TOL7GT tube differ slightly.
Connections to the 25B8GT are
similar to those of the 12B8GT.
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No other changes are neces-
sary in the circuit.

A compact two-gang vari-
able condenser tunes the an-
tenna and the RF coils. The
antenna coil is unshielded,
and is mounted right next
to the 12B8GT tube. The
RF coil, though shielded, is
mounted in an unconven-
tional way — upside down.
However, it is still thorough-
ly shielded and in this new
position makes the wiring
of the set a lot easier. The
small screw on top of the
can, which holds the coil in
place, is unscrewed and
passed through a hole in the
chassis to anchor the shield-
ing can and coil securely in
place.

Volume is controlled in
the conventional manner, by
varying the grid bias on the
RF tube, using a 50,000-
ohm potentiometer between
the antenna and cathode of
the RF pentode. A 300-ohm,
l2-watt fixed resistor in
series with the potentiometer keeps the
tube always slightly biased. Ganged with
the 50,000-ohm volume control is the S.-P.,
S.-T. on-and-off switch. To provide greater
stability in the RF stage, the screen of the
pentode (12B8GT) is decoupled by means
of the 5,000-ohm, l5-watt resistor and the
.05-mfd. tubular by-pass condenser.

The cabinet is constructed of pine, with

The wired chassis looks like this before being placed in
the cabinet. Careful designing makes it extremely compact
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The pictorial diagram above makes it easy to follow the wiring connections

View below shows the cabinet and speaker, with chassis ready to
be installed. Right, angle view of the finished set and brackets
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the sides %" thick and the front
about 5/16”. A round hole of
3%"” diameter is cut in front. for
the speaker and decorated with a
round escutcheon from a tuning
dial. The escutcheon may be pur-
chased separately at any large
radio store. Aluminum 1,/16" thick
is used for the back. To it, two
brass strips 3;” wide, previously
bent in a vise, are attached—each
with two 6/32 machine screws
and hex nuts. The angles shown
in the drawing will do for most
low-backed beds.

The large ventilator hole on the
bottom side of the cabinet pre-
vents the heat generated by the
tubes from remaining inside the
cabinet and melting the wax in-
sulation on the tubular condens-
ers, or causing damage to the
finish on the bed (if wood) by
heating up the aluminum back.

LIST OF PARTS

Two-gang tuning condenser,
.00036 mfd.

Antenna coil, unshielded.

RF coil, shielded.

Filter choke, 10 henry.

Line cord, 220 ohm (3ee text).

12B8GT tube (see text).

25A7GT tube (see text).

Permanent-magnet speaker, 4”.

Output transformer.

Potentiometer, carbon, 50,000
ohm.

S. P. S. T, switch.

Octal wafer sockets (two).

Carbon resistor, 150 ohm, 1 watt.

Carbon resistor, 300 ohm, %
watt.

Carbon resistor, 5,000 ohm, 14
watt.

Carbon resistor, 150,000 ohm, %
watt.

Carbon resistor, 800,000 ohm, 1%
watt.

Carbon resistor, 3 meg., 1% watt. /

Electrolytic condenser, tubular, -
10 mfd., 25 volt. VENTILATING

Electrolytic condenser, tubular, HOLE
16 mfd., 150 volt. )

Electrolytic condenser, tubular, >
20 mfd., 150 volt. Letail
Tubular condenser, .1 mfd., 400 - of Ghassis
volt.
Tubular condenser, .05 mfd., %

&

© SECTION
MOUNTED ON
. ALUMINUM

W 2"}« BACK

| Retaif
l of Cabinet

400 volt.

Tubular condenser, .02 mfd.,
400 volt.

Tubular condenser, .01 mfd., \i
400 volt.

Mica condenser, .00015 mfd.

Mica condenser, ,0002 mZd.
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Suppressor Built from Junked Parts Reduces Man-Made Static

WNERS of sets ranging all the way from

headphone *“one-lungers” to 12-tube con-
sole models may find good use for this static sup-
pressor. Easily attached across the output cir-
cuit, it will in most cases reduce severe man-
made static by at least 50 percent. There is a
slight loss of volume, but this can be overcome
by turning the volume control.

The unit comprises a full-wave rectitier tube
(such as the 6X5-GT/G or 50Z27-G), a push-pull
output transformer, a 220-ohm line-cord resistor,
a S.P.S.T. toggle or rotary switch, and a 4!:-volt
“C"” battery. The secondary of the output trans-
former must have a high resistance. One of the
old output transformers used with magnetic
speakers will do admirably, and may be retrieved
from the junk box. A class “B” interstage trans-
former might be tried, but make sure that the
primary winding passes enough current. It is
useless to attempt to use a transformer with
an 8-ohm secondary.

Any kind of chassis, wood or metal, may be
employed. The transformer, eight-prong tube
socket, and switch are mounted on the top of the
chassis. Drill 14” holes in the back for the line
cord and the two leads te the “'C” battery. The
secondary leads of the output transformer pri-
mary side if it is a class “B" interstage trans-
former) are connected to two plastic binding
posts, which provide connections to the set.

Remove the radio chassis from the cabinet.
Connections are then made to the plate of the
last tube and the B+ lead. The leads from the
unit to the radio chassis should not exceed 3’ or 4'.

LIST OF PARTS

Chassis, metal or wood Small “‘C*' battery, 4 volty
¥ ‘:“"la"‘é‘,';/:fcgfc;otz“.}’% Line-cord rvsistor, 220 ohms
N v £ -3 T
Eight-prong octal wafrr Binding posts (2 _
socket Rotary or toggle switch,
Output transformer (see texty S.P.S.T.

™

e

Left, the unit connected
ta a smafl AC-DC receiv-
er. It may be used with
almast any type aof radio

A top view af the unit
is shown in the first
phato belaw. Few can-
nections are necessary,
as can be seen in second
phota. Drawing shows how
the static suppressor is
hooked up to a receiver

6X5-GT/6
OR
502z7-6

TRANSFORMER
2:1 RATIO
OR I:1 RATIO

O——0
LINE-CORD, o VoLTs

RESISTOR - AC-DC
o




ments of defense organizations,

this is a portable emergency

EMERGENCY short-wave receiver that eliminates

the use of bulky ‘“B’ batteries without

sacrificing power, quality, selectivity,

R} I{ CEIVER or sensitivity. Instead of the usual 90-
e :

BATTERIES POWER COMPACT D ZSIGNED to meet the require-

to 135-volt “B” batteries, the metal
7 carrying case comfortably encloses, in
~ addition to the usual “A” battery, two
small “C” batteries which reduce the
plate voltage to eight or nine and cut
the filament voltage in half. Since the
“emission life” of a tube is greatly
lengthened when operating at a re-
duced voltage, the life of the tubes in
this novel receiver may be at least
doubled.

The new single-ended, all-metal 6.3-
volt AC-DC tubes (6SJ7) or the sin-
gle-ended glass type 134-volt battery
tubes (1SA6GT) can be interchanged
in the set without any rewiring. The
choice of either tube depends on
whether you want a husky tube that
will take more abuse in the field or a
tube that will conserve the batteries
to their limit. The metal tubes con-
sume more electricity, but they are
more robust for portable use and are
slightly more sensitive. The glass
tubes conserve electricity, but they
are not so serviceable in the field.

Filament voltages are extremely
critical in both types of tubes and any
variation—even as little as 1/10 of a
This portable set, designed for defense organizations, volt—will reduce the power of the re-
picks up near-by broadcasts without the use of a ground ceiver. In fact, if the tubes are

Tubes shown here are the new all-metal, 6.3-volt View of the receiver chassis from the underside,
65J7 type, but battery ISA6GT tubes will serve showing the wiring and connection to phone clips
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operated at their normal
voltages, the set will stop

“A’ batteries’ current. The

TUNING
CONDENSER —
00036MFD. /

SWITCH

|

|
functioning. For this rea- o0 o vouriETER i
son a voltmeter is placed === 1 0-5V. {
on the front panel for a ; §in pet A o |

. . s s - l - -‘\
visual indication of the | i POWER /N |
|

knob directly under the
voltmeter operates a 10-
to 15-ohm rheostat which
controls the filament sup-
ply.

But for special tube con-
nections, the set is built

P |
with a standard detector J o]
plus two audio-frequency cuAsss |
amplifying stages. Inter- HB 0 ‘~-;
stage coupling is achieved
by means of two un- ALL TURES
shielded 1:3 audio trans- s
formers, one mounted 6:5;75
above the chassis and one [=A 41 \SAG-GT
below. The output of the (a5 0R1L5
receiver is fed directly in- YOLI3)
to a pair of magnetic 2,000-
to 4,000-ohm headphones. - '-D“)"%m)
These phones can be eel 1 . [ ‘
plugged into the front of o ; JmAN‘s\ruoaﬁ@?\g? -l:: Qus
the panel. ATl p z = voLTS)

Plug-in coils enable an il la—:fj :
operator to tune in on va- 4 ST
rious wave bands ranging i ligisanlhiag
from 16 to 1,000 meters. ro.: cHassis |
This includes ship-to- ;
shore, broadcast, aviation, - —» +B
police, foreign, and do- } | (ovoLTs)
mestic transmission. If $1X-PRONG
PLUG-IN COIL

Two midget "'C" batteries with
low voltage replace the bulky
"B" battery, lengthening the
"emission life"” of the tubes

STATOR
PLATES

RKEOSTAT 1
. (<3

Pictorial diagram of the compact, portable emergency receiver. This
shows in detail the placing of the parts both on the chassis and on
the front panel. In making the connections, solder should be used

Below is a complete wiring diagram in simplified form to be followed
in making connections. A tickler-winding coil is used in the antenna

TICHLER

N Ons for b i pavwlial] 4 S-walt “A” Sattusion wre wead with

- V{_INDmG ACDC tntme hrving v & 3. onh bawter rwwver. whas veing

Sarery rmes (15A6-G1) ndy e LSvult dry il ks mocasury

ALLTUBES USED ARE EITHER
653 7-GT ; 6537 3 ISAG-GT
-SHIELD
¥ BOTTOM ViEW

D
TO CHASSIS
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Clips on the cobinet next to the tuning condenser hold the
telescopic, metol antennc when the rodio is in operotion.
These clips must be fully insuloted from the metol cobinet

the set should fail to oscillate on a particular band,
this may be remedied by increasing the capacity of
the variable condenser used for regeneration to
.00036 or by increasing the number of turns on the
tickler winding. It should be noted that the coil
specified by the manufacturer for use as the tickler
winding is used instead as the antenna winding.

Batteries and headphones can be housed in the
metal carrying cabinet. When the operator is ready
to use the set, he merely removes the headphones

.from the case and plugs them into a jack on the
front of the panel. Two inexpensive luggage straps,
purchased from the five-and-ten-cent store, can he
placed around the cabinet for carrying purposes.

The antenna consists of a telescopic metal rod
similar to those used on cars. It is clipped to the
cabinet next to the tuning condenser when the set
is in operation. The clips must be fully insulated
from the metal cabinet, which is connected to the
ground circuit.

If the receiver is operated within 20 or 30 miles
of a transmitter, it will work efficiently without a
ground connection. For distant or weak stations,
however, a ground must be used. A suitable ground
can be made by connecting 5’ of insulated wire to a
metal rod about 5” long and 114" in diameter. The
wire should be connected to eitter the front panel
or the chassis and the rod inserted in the ground.

The emergency receiver shown in the illustration
was constructed for about $15, but changing con-
ditions in the radio-equipment field make it im-
possible to give any definite figures on cost. The
set has been tested under adverse conditions where
reception was faint on similar radios and has given
excellent results.
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LIST OF PARTS

Black wrinkled steel cabinet, 77
by 71" by 8”.

Cadmium-plated steel chassis,
2” by 5%” by 7",

Telescopic chrome-plated an-
tenna.

Tuning dial, 23, ” diameter.

Octal wafer sockets (3).

Six-prong coil socket.

Six-prong broadcast and short-
wave coils.

Tuning condenser,
or .00014 mfd.

Regeneration condenser, .00014
mfd. or .00036 mfd.

Audio transformers (2), un-
shielded, 1:3 or 1:5 ratio.

Ground clamp and wire.

RF choke, 2.5 millihenrys.

Rheostat, 10-15 ohms.

Voltmeter, 0-5 volts.

Toggle switches (2).

Phone jack and plug.

Mica condenser, .00015 mfd.

Carbon resistor, 2 megohms, %
watt.

Midget “C” batteries (2), 4%
volts.

“A” battery, 134 or 4% volts.

Pentode amplifier tubes (3),
6SJ7 or 1SA6GT.

00036 mfd.




The operator taps out a code message on
an osdinary telegraph key. Below he sights
along the barrel to aim the flash light

ODE MESSAGES that can
be detected only with a spe-
cially built receiver may be

sent with this light-beam transmit-
ter. With a 3- or 4-cell flash light,
preferably of the type with which
the HEght rays can be focused into
a spot, messages can be sent up to
200 feet. By increasing the volt-

age of the buzzer circuit from 71
L I GH T. BE A M to 2214 wvolts and using a more

powerful light, this range can be

increased.

T A M I E The transmitter works on the
same principle as a radio broadcast
transmitter. Tlie light waves from

the flash light act as the carrier
wave, and the code signals tapped

The top of the transmitter. Note rubber grommets  Bottom view shows handmade coupling transformer
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The receiver, showing the
photo-electric cell shield
and the magnifying glass,
connected by a black tube

out on the telegraph
key are superimposed
on this light beam.
Light variations form-
ing the message are in-
visible, and to all ap-
pearances the rays
from the flash light
form a steady beam.

With this device,
messages can be sent
through windows, foli-
age, or anything that
allows at least part of
the light beam to reach
the receiver.

A gas-filled photo-
electric tube is used as
a detector in the re-
ceiver, and this is fol-
lowed by a two-stage,
resistance-coupled au-

dio amplifier. The photo SCREEN

cell transforms the PLATE
modulated light beam pemooé/ﬁ;
into sound which is am- FC2 70
plified by the audio 2 A/

stages.

As a matter of fact,
any good audio ampli-
fier can be used after
the detector stage. Care
must be taken, however, to see that the
photo tube never has more than 90 volts
on its plate, to avoid damaging the tube.

To focus the rays of light from the trans-
mitter, a magnifying glass is placed 4”
from the curved cathode inside the photo

108GT
(BOTTOM VEW)

e i —— s

The top of the receiver with the shielding taken off
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Schematic diagram of the receiver, with a bottom view of the ID8GT tube

PHOTO-ELECTRIC
TURE \

.002
MFD

tube. To enable the receiver to work in a
lighted room or outdoors (if the sun is not
too bright) a black composition tube, 13"
in diameter and 21%” long, is placed be-
tween the can and the magnifying lens.
For the amplification a 1D8GT tube with

| ————

A bottom view, showing the condensers and resistors
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a 1.4-volt filament is used. To
operate the receiver, two 45-
volt “B” batteries and a 115-
volt “A"” battery are needed.

If the photo-electric cell fails
to operate during reception of
a signal, discharge the .25-mfd.
condenser by shorting it.

To make the coupling trans-
former used in the transmitter,
use an iron core made from an
old chisel or a hollow iron

shaft about 1%” in diameter.
Around this wind 100 turns of
No. 24 d.c.c. wire and then
another 150 turns of the same
wire to form the primary and
secondary windings.

RECEPTACLE

Putting the photo-electric tube in place. Note the hole in
the shield. At the left is the detail of the receiver chassis

.

BACK OF .- \Yavorr certs,  REFLECTOR
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The transmitter circuit. The chassis detail is at the left

Transmitter

Fouar-section tripod.
Metal chassis (7”7 x 5” x
Household buzzer.
Tl%-volt “C” battery.
Telegraph key.

Special coupling transformer.
S. P. 8. T. toggle switch.
Four insulated binding posts.
Spool of No. 24 d. c. c. wire.

1%7).

Receiver
Photo-electric cell, type 923.

Three-cell flash light (with metal barrel)

LIST OF PARTS FOR THE LIGHT-BEAM SET

Metal chassis (7”7 x 5” x 1%”).

Coil shield.

Electrolytic condenser, 8 mfd., 150 v.
Paper tubular condenser, .25 mfd 400 v,
Paper tubular condenser, .002 mfd 400 v.
Mica condenser, .005 mfd.

S. P. 8. T. toggle switch.

Insulated 'phone terminals.

Carbon resistor, 500,000 ohms, % watt.
Carbon resistor, 50,000 chms, 1% watt.
Carbon resistor, 2 megohms, % watt.
Two portable “B" batteries, 45 v.

Midget “little six” “A" battery, 1% v.
Black tubing 2%” long

Pair of head phones, 2000 or 4,000 ohms.

Dual amplifier tube, type 1D8GT.
Four-prong socket, wafer type.
Eight-prong socket wafer type.

Approximate cost of receiver parts is $5.84.

Transmitter, 3.10.

Batteries for both sets, 1.86.
Prices include tubes.
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BLACKOUT
RECEIVER

Battery-Operated Set
with Only Two Tubes
Costs Little to Run

This is a back view of the cobinet shown obove at
right. The 2" by 7" by 7" chossis is on the left,
and the "A' and "B'* botteries are seen at the right

Below, a top view of the chassis. Note the small
push-pull output tronsformer behind diol at the left
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LTHOUGH two tubes usually are needed
just for the push-pull stage in a re
ceiver, here is one with only two tubes mul-
tiplied into an RF stage, a high-mu detector
stage, and a push-pull output stage using
two pentodes! Powered by dry batteries, this
receiver is especially useful in the home in
case of a blackout and is extremely eco-
nomical to operate.

The 3A8-GT tube is a combination RF
pentode and a high-mu triode detector,
while the 1E7-G tube is a twin pentode. The
filaments of the 3A8-GT are connected in
series (2.8 volts), and operated straight off
a 3-volt “A"” supply without a filament re-

Bottom view of the receiver chassis. The wiring is
simple ond should be an eosy job even for a beginner




sistor. However, the filaments of the 1E7-G
draw 2 volts at .24 amperes so that it is
necessary to insert an 8-ohm semivariable
resistor in series with the filament prong
(No. 7) of the tube and the chassis.

No “C” battery is required, the necessary
voltage being obtained through a resistor
placed in the “C” return lead of the push-
pull audio transformer. For best results and
greatest volume the plate voltage (“B”-
battery supply) should be increased from
the usual 90 to 135, which means the use of
three instead of two 45-volt '“B” batteries.
However, excellent results can be obtained
with just two 45-voit “B” batteries. No
ground is necessary.

A 250,000-ohm variable resistor in the
screen circuit of the 3A8-GT's pentode con-
trols the volume. Tuning is accomplished by
means of a two-gang, .00036-mfd. tuning
condenser. On the right side facing the cabi-
net is a third control—a .0001-mfd. variable
condenser connected across the antenna
tuning condenser. As it is not always pos-

PUSH-PULL
,AUDIO TRANSF,
RF
lcoin
= e
IE7-G  3AB-GT
00036
ANT.
@ 0036, O-feor
N\,
: \ DIAL
pUsH-PULY  TUNING
ouTPUT CONTROL 0001 MFD.
BALANCING
LS CONDENSER
VOLUME
CONTROL § SWITCH

0001
MFD.

SCREEN
PENT

The layout of the various
parts of the receiver is
shown in the drawing above, 3 =
actually a top view of the
chassis. Follow it care.

fully in building the set

PLATE . /
PES

sible to obtain perfect tracking across the
entire broadcast band with a battery re-
ceiver, this additional trimmer condenser is
used to balance the RF and detector stages.
It does not have to be set for each station—
just portions of the broadcast band. The
small trimmer condenser already on the an-
tenna tuning condenser is not used and is
left at minimum capacity.

The cabinet measures 8%” by 9%” by
151" to accommodate the batteries and a
six-inch, permanent-magnet speaker. The
chassis is 2” high and 7" square.

LIST OF PARTS

Cabinet, 8%” by 9%” by 15%”.
Black wrinkle chassis.
PM speaker, 6”. Slide-rule dial.
Push-pull output transformer.
Push-pull interstage transformer.
Tuning condenser, 2-gang, .00036 mfd.
Iron-core shielded antenna coil.
Iron-core shielded RF coil.
Variable condenser, .0001 mfd.
Tubes: 3A8-GT and 1ET7-G.
Octal sockets.
Variable resistor, 250,000 ohm.
Coverplate switch, 3-position.
Paper tubular condenser, .05 mfd.
Electrolytic condensers, 25 mfd., 50
volt, and 10 mfd., 25 volt.
Semivariable resistor, 10 watt, 8 ohm.
Antenna-ground binding post.
Carbon resistor, 300 ohm, % watt.
Mica condenser, .0002 mfd.
Mica condenser, .001 mfd.

Left, view of chassis showing the 3A8-GT tube being
placed in its socket. At its left and right are the
antenna and RF coils. Wiring is diagrammed below
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Servicing Your Radio

TAL troubles often can be corrected easi-
ly. Many of the older AC-DC midgets
have a direct-drive dial, in which the tuning
knob is mounted right on the shaft of the
tuning condenser. The only thing that can
go wrong with this type is a loosening of the

A squeaky slide-rule dial is remedied easily by a
little ail an the wheels aver which the dial cord
runs. Oil very lightly with a light lubricant, be-
ing careful not to get any oil on the cord itself

If the pointer is nat calibrated praperly with the
frequency marks an the dial, it is an easy matter
ta move it ta the carrect positian. Once it is set
praperly far one statian, it will be carrect for all

A slipping belt, when it is nat toa seriaus, can
be remedied by applying o special wax abtainable
in stick farm. Rubbed lightly an the belt as shawn,
it usually is found ta give a smaather-warking dial
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knob, which is remedied by tightening the
set screw. Slightly more complicated are

the friction drives using a belt or cord. The
photographs below show various troubles
encountered on these sets, and how they can
be eliminated.

"

B |
In some friction-drive dials, the cord is kept taut
by a spring behind the dial plate as shown above.
To tighten the cord, it is necessary only to remove
the spring and make another knot in the drive cord

Ta get at a spring behind the dial plate as shawn
in the photagraph above, it is necessary ta take
off the plate. To da this, laosen the twa hex
nuts indicated by the pencil in this illustration

If maving plates touch fixed plates in o tuning
candenser, loud static is praduced whenever the
dial is touched. On moast condensers this con be
carrected by adjusting with a screw and lack nut

World Radio Histo



Vest-Pocket
Recelver

UILT into a simulated-leather playing-
card case, this one-tube receiver is
powerful enough to get distant stations.
The tube is the new all-glass 45-volt minia-
ture diode pentode (1S5) with the unused
diode portion grounded directly to the
chassis or “A” minus. A ‘“vest pocket” 45-
volt “B” battery should last three or four
months and an ordinary flashlight “A” bat-
tery will give several hours of use. Padder
(compression) condensers less than 1”
square are used, one for tuning and one for
regeneration. They tune only about half the
broadcast band, so the capacity most desir-
able should be decided before purchasing.
An unshielded antenna coil, to which a tick-
ler winding may be added by winding 15
to 20 turns of No. 30 d.c.c. wire to the lower

Chassis AT
:Detdl.'e’/'/r\;/\

< . <
L S
( PG A

—

Two padder condensers,
one IS5 glass pentode,
an unshielded antenna
coil, and two batteries
areused. Two Fahnestock
clips on the card-case
cover connect to phones.
No ground is necessary

“BAKELITE
T pANEL 204 %e’

Reclly small enough to fit into the vest pocket

partion of the grid winding, is satisfactory.
Oscillation may be reduced by decreasing
the turns or stepped up by reversing the
connections to the tickler coil. No ground

is used. The aerial is 20’ or 30’ of loose in-
sulated wire.
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Above, a complete wiring diagram for the one-tube
receiver, and below, the radio in its tiny case,
show'ng tuning and regeneraticn controls, phones
hooked up, and [between knobs) antenna connection
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Football-Fan’s Radio

WITH THIS COMPACT RECEIVER, YOU CAN LISTEN TO
THE BIG-GAME BROADCASTS AS YOU WATCH THE PLAYS

OW would you like to hear a
H play-by-play radio description

of the football games you see
while youre seeing them? All you
bave to do is build the compact radio
receiver described on these pages, take
it with you to the next big game, and
tune in on the radio
broadcast of the
game  while you
watch. When the
final whistle blows,
you'll know a lot
more about the plays
you saw than will
your neighbors in the
football stands.

The cabinet of the
receiver, designed to
look like a vacuum
bottle, is compact
enough to be car-
ried under the arm,
and contains both
the receiver circuit
and the batteries.
Open at one end and
closed at the other,
it measures 412" by

N e,
a

Handy for picnics as
well as football games,
this compact receiver
gives good earphone
broadcast reception
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Several spectctors at a football game can use this receiver at once. Compact and provided with a con-
venient handle, the receiver has its own built-in battery supply, and operates on a short antenna

5 by 10° and is constructed of pine 3"
thick. Shellac can be used to seal the grain,
while a few coats of enamel provide a dur-
able and attractive finish. If desired, the case
can be finished in the colors of the builder's
fevorite school or college.

To cemplete the realistic appearance of
the outfit, the cap from a regular vacuum
bottle is fastened to the closed end of the
cabinet. This can be bolted permanently in
place, or, as was done in the original shown,
it can be used to house additional plastic

drinking cups. If this is done, a disk «f wood
shaped to be a snug fit in the outer cap must
be bolted to the cabinef. If a particularly
neat job is desired, coarse fhreads can be
cut into the wood disk to tak= the threads on
the inside of the cap.

The circuit chosen is a standard three-tube,
tuned-radio-frequency hook-up. However, in-
stead of using 2-volt battery tubes, the
autbor decided to employ the new 11l,-volt
tubes, because of their extremely low fila
ment consumption. The parts are imountea

Batteries ond circuit are slipped into the open end of
the cabinet. The chassis holds the batteries in place

To allow the vacuum-boftle cabinet to stand upright,
the control panal should be recessed, as shown abava
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INSG (BOTTOM VIEW)

NC.-NO CONNECTION

1ASG (BOTTOM VIEW)

Tube-base dia-
grams showing the
connections to be
made for the tubes
used in the circuit

on a midget aluminum chassis measuring 1”
by 4% " by 4%".

A two-gang variable condenser is used to
tune the radio-frequency and detector stages,
and a small radio-frequency choke in the
plate circuit of the detector tube prevents
any stray radio-frequency currents from
entering the audio-frequency stage and caus-
ing distortion. The antenna coil, a regular
commercial unit removed from its shielding
can, can be mounted directly onto the back
of the control panel just above the two-gang
tuning condenser. The radio-frequency coil,
which should be shielded, is mounted between
the two pentode tubes. A 100,000-ohm vari-

able resistor inserted in the screen lead to
the radio-frequency tube controls the volume
of the receiver by varying the screen voltage
to that particular tube.

If a wood disk is used to hold the cap in place,
additionol cups con be corried inside the cop
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Wire the circuit carefully and make sure that all solgered connections are tight

The “A,” “B,” and “C"” batteries, bound to-
gether with a heavy black elastic band, can
be slipped into the cabinet after being con-
nected up to the six-way battery cable of the
receiver. The set is then placed inside of
the cabinet in front of the batteries, and
anchored securely in position by four small
brackets. Four insulated plugs mounted on
the face of the cantrol panel provide con-
nections for the antenna, ground, and phones.
A twenty-five-foot antenna, of the type com-
monly used with small A.C.-D.C. receivers, is
recommended.

LIST OF PARTS NEEDED

Twa IN5G tubes.

One 1A5G tube.

Two-gang condenser, .00036 mfd.

Two tubular condensers, .1 mfd.
Tubular condenser, .05 mfd.

Mica condenser, .003 mfd.

Mica condenser, .0005 mfd.

Mica condenser, .00025 mfd.

Resistor, 2 meg., % watt.

Resisfor, 1 meg., % watt.

Resistor, 250,000 ohm, % watt.
Radio-frequency choke.
Radio-frequency coil.

Antenra coil.

Three octal sockets.

Switch and volume control.

Six-way hattery cable.
Miscelluncous:—Four banana plugs
and jacks, dials, knobs, batteries,
chassis, cabinet, panel, earphones, etc.




Pocket Radio

BUILT INTO A

otook

A one-tube receiver that is small enough to be
carried in your coat pocket. How the parts are
mounted inside the book cover is shown at right

UILT into a 3" by 4" loose-leaf notebook,
this tiny one-tube, earphone radio can
be carried easily in your coat pockez.
Its single tube, a midget triode measur-

ing less than 3”, requires but 3 volts for its
filament and 45 volts for its plate.

Because of limited space, no socket is used,
connections being soldered directly to the pins
at the base, and the tube is sewed to the front
cover to hold it in place.

A small, .00042-mfd. insulation-spaced
variable condenser tunes the set. It measures
114" square, and has a depth behind the cover
of only 3”.

The tuning coil is a high-impedance pri-
mary coil of the type used to replace burned-
out primary windings in standard A.C.-D.C.
receivers. However, you must unwind ap-
proximately 100 turns to make the coil suita-
ble for receiving stations between 200 and
550 meters.

Current is supplied by the new midget “A”
and B’ batteries, also small enough to fit in
your coat pocket, and four small jacks pro-
vide connections for the antenna, ground, and
phones.

1 BOTTOM VIEW

| ng‘ 3M:/c;zli;l L
88 7% o

.00042
MFD.

LIST OF PARTS NEEDED

MIDGET tuning condenser, .00042 wmfd.,
paper-space: instead of air-spaced. High-im-
pedance primary cdil. Two mica condensers,
.00015 mtd. each. Resistor, 3 meg., 1% watt.
Midget detector tube (see text). Rheostat. 20
ohms. Midget 45-volt “B"” battery. Midget 3-
volt ‘““A” battery. Battery cable, three-way,
about 3’ long. Four jacks and plugs. Five sol-
dering lugs. Small black loose-leaf notebaook.
Earphones, dial, knob, ete.
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Note

NOVEL LG m p

steplike

chassis

that saves space. Shel-
lacked wall paper cov-

TOP VIEW
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ers the wooden cabinet
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Radio

ISEASY TO BUILD

OMBINING a reading light and
a broadcast receiver, this Chi-
nese lamp radio will form a
useful as well as an attractive
addition to a living room, a bedroom,
or a den. It is easy to assemble, and
the use of a modern dual-purpose tube
makes the necessary parts few in num-
ber and inexpensive.
You don't even have to be an artist
to apply its artistic finish. Select any
attractive wall paper of
Chinese pattern and sim-
Z ply glue it to the wood
& cabinet. When the glue
dries, apply a coat of thin,
colorless shellac. The light
fixture can be bought at a
hardware store, and a
lamp shade to blend with
the wall paper can be al-
most as inexpensive as you
wish,
The parts for the com-
pact, two-tube radio cir-




Chinese in design,
the radio lamp will
harmonize with the
usual furnishings
in a living room, o
bedroom, or o den

cuit are mounted on
“steps” on the alu-
minum chassis which
should be cut and
bent to shape according to the diagram. The
combination lamp base and radio cabinet is
made of pine and is detailed in the drawings.
Round the edges of the cabinet with a file
and sandpaper before adding the wall paper,
and vou will avoid any homemade appearance
in your finished job.

Atop the first step of the chassis mount the
tube sockets and the tuning coil, and or the
second step place the midget output trans-
former and the dual electrolytic condenser.
Between these two parts, the 3” perma-
nent-magnet dynamic speaker can be fas-
tened to the fromt panel. A novel tuning
condenser whose moving plates are not air-
spaced, but separated by thin layers of spe-

To use o ground, make the connection
shown in dotted lines in the diagram

-
YHOUND
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cially treated paper, is only 3,” thick and
fits behind the aluminum panel where its con-
trol knob balances that of the combination
volume control and switch. The tuning con-
denser has a capacity of .0005 mfd., which is
higher than standard types. Because of this,
however, only one plug-in tuning ccil covers
the entire broadcast band from 200 to 550
meters, even though the actual wave-length
range of the coil is from 135 to 270 meters
when used with a .00014-mfd. condenser.
The two-tube design uses a high-frequency,
all-metal pentode as a regenerative detector,
resistance-coupled to a sensitive, glass power
pentode containing a half-wave rectifier. Ade-
quate filtering is provided by the 15-h. choke
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Bottom view of wired
set showing arrange-
ment of parts. Below,
screw driver points to
the two-way connec-
tor that permits easy
removalof the chassis

LIST OF PARTS

Line-cord resistor, 310
ohm.

Midget choke, 15 h.

Plug-in coil, 4-prong

(see text).

Padding condenser,
.000075 mfd.

Tuning condenser,
.0005 mfd.

Dual electrolytic con-
denser, 8 and 8 mfd.

Dry electrolytic con-
denser, 10 mfd., 25 v.

Volume control and
switch, 50,000 ohm.

Mica condensers, .0005,
.0003, and .00015 mfd.

Tubular condensers, .02
(two), and .01 mfd.
Plate choke, 2.5 mh.
Resistors, 2 meg.,, %
watt, and 100,000
ohm, % watt.
Resistor, 200,000 ohm,
% watt.
Resistor, 750,000 ohm,
% watt.
Wire-wound resistor,
2,000 ohm, 1 watt.
Miscellaneous. — Chas-
sis, midget sockets,
output transformer,
indoor antenna,
speaker, tubes, etc.
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and dual, 8-mfd. electrolytic con-
denser. FEegeneration and volume
are regulated by a 50,000-ohm vari-
able potentiometer, coupled with the
switch.

Should the set fail to oscillate over
the  entire wave band, increase the
capacity of the .0005-mfd. fixed con-
denser connected between the radio-
frequency choke and the chassis, by
wiring another fixed condenser of
.00025-md. capacity ir. parallel. The
original medel worked well without
a ground, but if you wish to try one,
connect it through a .02-mfd. con-
denser as shown by the dotted lines
in the circuit® diagram. The con-
denser must be used to insulate the
ground from the chassis and protect
the tubes, which are also grounded
through the chassis to the electric-
wiring system.

A two-way plug, placed just above
the metal pentode as shown in the
photographs, connects the wires
from the lamp socket with the cur-
rent-supply cord leading to the ra-
dio, making it easy to disconnect the
wiring for removal of the chassis
from the set.





