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RADIO RECEIVERS

SINCE a crystal set is the simplest form of
radio receiver, it is the logical starting
point for the student or junior experimenter,
Unlike other types of receivers a crystal set
uses no batteries or power-line supply, there-
fore the sound that emerges from the head-
phones is derived entirely from radio energy
picked up by the antenna. Use a long, high
antenna and a ground connection to a cold-
water pipe.

The selective tapped-coil crystal receiver
illustrated in photos A and B employs adjust-
able loading in a simple tuning arrangement
that is very effective when used with a good
sensitive pair of headphones. A schematic cir-
cuit diagram and the coil-winding details ap-
pear in Fig. 1; pictorial wiring diagram in Fig.
2 shows all connections clearly.

The 2-gang variable-condenser stator plates
(S), are connected in parallel; the rotor plates
(R) are common with the frame. This lead
goes to the lever of switch No. 1; the lever of
switch No. 2 is connected to one side of the
1N34 germanium crystal, and the headphones
are in series.

When winding the coil, place a toothpick or
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BATTERY-OPERATED AMPLIFIER

matchstick under the turns which are to
be tapped; this aids in the removal of the
insulation where the leads are to be sol-
dered for switch points at 10, 21 and 50
turns. Later, if you wish to discard the
headphones and use a small loudspeaker
you can do so by adding the 2-tube audio
amplifier shown in photos C and D. The
schematic circuit diagram is given in Fig.
3. All construction details for this amplifier
unit are shown in the pictorial wiring dia-
gram in Fig, 4, When connecting the units _ .
together, the grounded phone terminal on R
the crystal set connects to the ground clip
on the audio amplifier; the insulated phone
terminal on the erystal set is then connected
to the input-terminal clip on the amplifier,
The antenna and external ground leads on
the crystal set remain the same. To turn
the amplifier “on” and “off” either discon-
nect the positive (+4) A-battery lead, or,
insert a large s.p.s.t. toggle switch in this
lead. The switch was omitted here to keep
cost down to minimum. Two 45-volt B-bat-
teries and a large 112-volt dry cell A-bat-
tery provide power. No volume control is

used.
I L
s . PANEL AND BASE
m L | K" PLYWOOD
. ! 3" PM SPEAKER
RED j
7000-OHM
PLATE TO 1.5- .
OHM WOICE-
COIL OUTPUT H'""F-
TRAMS.
390 OHMS ‘u'c%:iE
=1+~ = l+o0V, LEADS
45N / 4

L ) \
%
Qe

SPEAKER.
CUTPUT
TRAMS.

e




http://www.icehouse.net/wirenut/rad02.gif
TOP YIEW
-B

RESISTORS
R1=10 MEGOHMS 1%2-VOLT
B2 — 470,000 OHMS A-BATTERY
RI—270.000 OHMS
R4==390  OHMS
NOTE—ALL RESISTORS — 15-WATT CARBON

AUDIO AMPLIFIER

FIXED COMDENSERS MAY BE
200, 400 OR &D0-V. PAPER TYPE

http://www.icehouse.net/wirenut/rad02.gif (2 of 2)1/5/2005 4:19:30 AM



T

http://www.icehouse.net/wirenut/rad03.gif

WOOD S5TRIP

HARD-
PRESSED WOOD

DETAIL OF

2 REQ'D \</PANEL AND BASE

50 TURNS OF
Mo, 26 EMAM,

ANT,
Cup

90 TURNS
OF Mo, 24

uuuuuu

http://www.icehouse.net/wirenut/rad03.gif (1 of 2)1/5/2005 4:19:33 AM

iR 6J5-6T ruee

FILAMEMT

SPECIALLY planned for the beginner,
this 1-tube set is easy to build and sim-
ple to operate. It employs a type 6J5-GT
tube and has sufficient sensitivity to give
good headphone reception on standard
broadcast stations up to about 400 miles at
night. In addition to being an excellent 1-
tube receiver in its own right, this little
set can be easily converted to a 4-tube a.c.
three-band receiver without wasting parts
or even making any extensive changes in
the layout, other than adding additional
sockets, coils and parts. The 4-tube set
which is described beginning on page 86
tunes the short-wave bands as well as the
broadecast band and has sufficient volume
to operate a magnetic speaker at good out-
put. Each set is a complete construction
article, '

Various views of the first set are shown in
photos A, B, C and D; the base and panel
details are given in Fig. 1. This set is built
up in a semibreadboard layout on a chassis
made of pressed wood, with two wooden
strips which support the base. Note that
the chassis is made in two pieces which
permits the tube socket to be mounted
without drilling large holes. The schematic
circuit diagram appears in Fig. 2, and the
simplified wiring diagram in Fig. 3.

The coils are close-wound on the card-
board tube with the number of turns in-
dicated. Punch holes as shown in Fig. 3 so
that the start and finish ends of each coil
may be threaded in and out to anchor the
winding, leaving sufficient wire at each end
for the circuit connections. The finished
coil is mounted with ordinary china ce-
ment. An octal-type tube socket having a
metal mounting plate is mounted across the
space between the hard-pressed-wood
strips. Care must be taken that all tube

COIL WINDING DATA

L1=50 turns of Mo, 26 enomeled wire

L2=90 turns of Mo. 2& enomeled wire

L3=135 turrs of Mo, 26 enomeled wire

Mote=All coils are wound clockwise on
a cordboard tube 1'% in. in diam-
eter and 4 in. long,

TRANSFORMER _ A I 5 - J.
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LOW-COST PROGRESSIVE RECEIVER

socket connections are made just as shown.
A short metal strap is used to tie down the
power cord running to the 6.3-volt filament
transformer. Either a 2215 or 45-volt B-bat-
tery may be used to supply the plate volt-
age. The 6.3-volt filament transformer is an
inexpensive 1.5-amp., or higher, type listed
in all radio parts house catalogues. This is
mounted on the rear strip which also car-
ries the Fahnestock clips for the B-battery,
ground and antenna leads. The “S” or sta-
tor connections on the variable condenser
are common lugs on each side; the “R” or
rotor lug is directly on the frame. This var-
iable condenser can be any capacity be-
tween 350 mmfd. and 500 mmfd.

To test the set, be sure that your line
supply is a.c., then plug the line cord into a
wall socket; switch on the volume control
and turn up this control until you hear a
soft “plop” in the headphones. Next rotate
tuning condenser C; until you hear a
whistle, indicating a station. Now back off
the volume control until the station comes
in clear and loud. An indoor antenna will
receive strong local stations but best resulis
will be obtained with a good, high, outdoor
antenna. The external ground connection
at the negative-B clip can be made on a
cold-water pipe or any convenient ground,
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FOUR-TUBE PROGRESSIVE RECEIVER

ALTHOUGH primarily designed for be-

ginners, this low-cost unit is not in-
tended to be easy. It is entirely different
from the one-tube receiver previously de-
scribed and employs 3 plug-in coils that
tune from 550 to 18 meters, or, in other
words, from about 545 to 16,670 kilocycles.
All parts used in the 1-tube set are renum-
bered and again specified, except for the
coil. The chassis base and panel details are
exactly the same. Therefore, those who
built set No. 1 will need only the additional
tubes, audio transformer, speaker, plug-in
coil forms and small parts.

Self-powered by using a 6J5 as a rectifier
tube, no B-battery or external ground is
used and the set has sufficient audio output
to operate a loudspeaker. On the short-
wave bands it ig an excellent performer,
bringing in stations at surprising distances.
Placement of parts is not critical but, in or-
der to prevent confusion in wiring, the
builders of the 1-tube receiver are advised
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FOUR-TUBE PROGRESSIVE RECEIVER

to remove all of the No. 1 set wiring and
make a fresh start. The variable condenser,
volume conirol and 6.3-volt filament trans-
former remain in the same positions.

The separate speaker unit is a 6-in. per-
manent-magnet type and a universal out-
put transformer is mounted on the speaker.
Voice coil connections are made on trans-
former taps Nos. 1 and 4.

When wiring the set, check each lead
with pictorial diagram, Fig. 1, and sche-
matic circuit diagram, Fig. 2. The 3 coils
are wound on standard 4-prong plug-in
coil forms, and overlap to cover the short-
wave radio bands. The hardboard speak-
er baffle is ¥ in. by 7 in. by 8 in. For re-
ceiving local broadcasting stations a 10-ft.
indoor antenna is best for selectivity; an
outdoor antenna is best for distance. Con-
denser C2 is for the broadcast band; it also
acts as a band-set condenser for short
waves, and is set for the approximate fre-
quency. All fine tuning is done with the
small band-spread condenser CI1.
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COIL WINDING CHART
Coil Mo, 1—11=95 turns Me. 30 enomeled wire (elose wound)
L2== 45 terns Mo, 30 enameled wire (close wound)
Coil Mo. 2—11 14 turns He. 74 enameled wire (close wound)
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T.R.F. DUAL-PURPOSE RECEIVER

ALTHDUGH simple enough for the be-
ginner, the unusual performance and
flexibility of this 4-tube tuned-radio-fre-
quency broadcast-band receiver will in-
terest any experienced builder. The set in-
cludes a phono-input jack and may be used
as an amplifier for a record player. Fur-
thermore, it makes an excellent AM tuner
for a public-address system, or for use with
any large audio amplifier and separate
speaker. When tested in Popular Mechanics
radio laboratory, the fidelity and sensitivity
were highly satisfactory considering the
low cost and simplicity of design.

The most expensive parts are the tuning-
dial assembly and the 6-in. PM speaker,
An inexpensive 3 or 3%-in., 0-100 flat cir-
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T.R.F. DUAL-PURPOSE RECEIVER

cular-type tuning dial may be substituted
for the Croflex No. 231 tuning-dial assem-
bly; both are listed in parts-house cata-
logues. The 6-in. PM (permanent magnet)
speaker is a good size for this set; however,
any 4-in. to 8-in. PM speaker that the
builder has on hand may be used. The
speaker should be mounted on a fairly large
baffle in order to obtain good tonal quality.
Speaker cabinets and enclosures are avail-
able in all standard sizes. Many students
and experimenters prefer to construct their
own. All parts specified and used in the
model are of high grade and were carefully
selected to insure good service.

Those who wish to make their own
chassis base will find the construction de-
tails in Fig. 1. This sheet-metal base may
be bent to shape by clamping the metal
sheet between two blocks of wood in a vise
and using a wooden mallet. The standard-
size chassis base supplied by parts houses
is 1% x 5x 9% in. These blank bases are
available in either 20-ga. steel or in .005-
in.-thick aluminum. The location of the
parts on the chassis base is not critical but
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T.R.F. DUAL-PURPOSE RECEIVER

it is important that the tube sockets be

mounted with the center keys in the posi-

' tion shown in the pictorial wiring diagram,

Fig. 3. Photos A, B, C, D and E should be
carefully studied before beginning con-
struction. All parts are clearly identified
in these photos and in the pictorial wiring
diagram. Unmarked fixed condensers are
400 volt. Schematic circuit diagram, Fig. 2,
carries the same coil-terminal key num-
bers and both diagrams should be checked
as the wiring progresses. Use rosin-core
wire solder and make certain that all sol-
dered connections are neat and both me-
chanically and electrically strong. Please
note that the common circuit grounds and
the actual chassis grounds are clearly indi-
cated and must be made as shown. No
common circuit ground leads should touch
the chassis. This entails a little extra wir-
ing but it keeps the
metal chassis from
ever being “hot.”
The antenna and
R.F. coils are placed
one below and the
other on top of the
thassis base and
they are mounted at
right angles to each
other so that their
corresponding fields
will not eause osecil-
lations. It will be
noted that the an-
tenng and the R.F. coil grid leads return to
common ground while the variable-tuning
condenser is to chassis ground; this also
helps to prevent oscillations. If the Croflex
tuning-dial assembly is not used, it will be
necessary to mount the variable tuning
condenser on the chassis so that the substi-
tuted circular dial will be centered on the
front panel. In this case, the small tuning
knob shown in the model will not be used.
Therefore, the volume control can be shift-
ed to its position to keep all the controls
uniform on the %-in. walnut-finished ply-
wood front panel. The dial-light bracket
and socket are supplied with the Croflex
tuning-dial assembly; therefore, if this
type of tuning dial is not used, it will be

http://www.icehouse.net/wirenut/rad09.gif (1 of 2)1/5/2005 4:19:54 AM
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ed in the positions indicated, their terminal-
numbering arrangement is as shown in the
pictorial wiring diagram, Fig. 3. These
standard coils are highly efficient, readily
available, and should be used. The antenna
coil is No. 14-1010 and the R.F. coil is No.
14-1011. The universal speaker-output
transformer is a Stancor No. A-3856; the
speaker voice-coil connections are made to
secondary terminals 2 and 5 as the 50L6
tube should have a load impedance of about
2000 ohms.

If oscillations occur on the high end of
the band when lining up the set after it is
completely wired, it may be necessary to
remove the “gimmick,” which is a single-
turn wire cennected to the primary and
wound around the secondary of the an-
tenna coil. Merely clip it off where it is
connected to the primary. When aligning

; the set, adjust the
trimmers on the
variabletuning con-
denser C2-A and
C2-B on a station at
the high end of the
broadcast band for
maximum output.
Then adjust them at
the low end of the
_ band for maximum

el output. Again re-

g 4 turn to the high end
et to see if maximum

output is still ob-
tainable. If not, reach a medium between
the high and low ends. An indoor or outdoor
antenna may be used depending upon loca-
tion. Where there are a number of powerful
broadcasting stations, a 15 or 20-ft. indoor
antenna may be used. For distant recep-
tion, a good outdoor antenna will give the
best results. No external ground wire
should be used on this a.c.-d.c. receiver.

If the set is to be used as a tuner in con-
nection with a large amplifier and speaker,
turn the set volume control to maximum to
keep hum level at the lowest possible point.
Volume is then controlled at the ger
amplifier in the usual manner. Also when
you use this receiver as a tuner in con-
nection with a larger amnlifier and enealkar
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type of tuning dial is not used, it will be
necessary to purchase a dial-light bracket
with a screw-base socket and jewel and
mount it on the plywood front panel at any
convenient point. A good location would
be at the upper left-hand corner when fae-
ing the panel. If the Croflex dial is used,
the builder will find that complete assem-
bly instruetions come with it. The Meissner
antenna and R.F. coils are provided with
mounting brackets; when they are mount-
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you use this receiver as a tuner in con-
nection with a larger amplifier and speaker,
remove the set speaker and replace it with
a 5-ohm, 5 or 10-watt wire-wound resistor.
Use a shielded connecting lead with a pho-
no plug and ground the shield on the plug
cap. Connect this lead to the phono jack
on the set and to the input of the large
amplifier. Adjust the set volume control
and the amplifier volume control for the de-
sired volume and lowest possible hum level.
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THREE-WAY PORTABLE SUPER

FULL 5-tube performance is obtained
with this versatile 4-tube portable re-
ceiver because no rectifier tube is em-
ployed. A 100-ma. Federal selenium 5-plate
rectifier converts a.c. to d.c. when operat-
ing from 110-volt lines. The switching cir-
¢ cuit from battery to a.c.-d.c. operation is
B hamsain  quite simple. It is done by means of a
. VOLUME CONTROL TUNING =1 double-pole, double-throw toggle switch
~ AND ON-OFF SWITCH No. 2 KNOB " located on the rear of the chassis base. No
T : - .+ special parts are used and all the compo-
' nents are available from radio parts houses
for this compact 3-way portable vacation
receiver.
Although definitely not designed for be-
ginners, construction is not difficult if the

\ s

MOUNTIN
SI:F:E'«-"-"S:E 57 g builder uses care in placing the major com-
- .  ponent parts in the proper positions on the
'Y base so that all leads may be kept as short
——— oA S 8S possible. The miniature i.f. transformers
MG _B;ﬂfgﬁ Ty B, ' are provided with color-coded lugs on the
BRACKET % 36 VENTILATING G bottom. A red dot indicates a “B plus” con-
"XV X W HOLE PLUGS : . nection, a blue dot the plate, a green dot
; e ) the grid or diode-plate connection. A black

dot identifies the ground or AVC terminal
lug. The miniature tube sockets are T-pin
Amphenol No. 147-500 type. A metal shell
in the center of each socket acts as a shield
and may be used for a common ground tie

MIMNIATURE TUBE
SOCKET

O 10V, NE
AC, OR DC. coORD

17" X 4%" OPENING

DETAIL OF METAL
BASE

sracker F16G.1
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THREE-WAY PORTABLE SUPER
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point. The ¥¢-in. sheet-aluminum chassis
base is detailed in Fig. 1. This base is quite
simple and may be formed over a block of
wood clamped in a vise. The brackets are
cut from the same material. Photos A, B,
C, D and E show various views of the com-
pleted set.

Wire the filament circuit and filament
supply first, and keep all wiring short and
as close to the chassis as possible. Leave
the tubular paper condensers and resistors

Tt F L 2and 1L F,
TRANS. ’ TRANS.

IR E.1|_|EJTLi',GF!EEr-: iT4 BLUE

o M=

"oy 7
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THREE-WAY PORTABLE SUPER

until all other wiring is completed. The
schematic circuit diagram appears in Fig. 3.
Use No. 20 or smaller hookup wire and
rosin-core wire solder for the circuit. As
the terminals on the tube sockets are small
and may require several connections, care
must be taken in soldering. Be careful that
excess solder does not run down the termi-
nals, touch another terminal or the chassis
to cause a short. Always connect the out-
side foil of paper-type condensers to com-
mon ground when they are used as screen
by-pass or AVC filter condensers; for fixed
condenser values see Fig. 4. The Crowe
dial comes with complete instructions for
stringing the dial and cutting the panel
hole in the cabinet. Complete details for
the cabinet and A-battery case are given in
Fig. 2. The cabinet is constructed of Yi-in.
plywood and strips of Y2 by .-in. pine. All
joints are glued and nailed with brads. The
cabinet is given a thin coat of shellae, then
stained any desired color. The final finish
coat is a flat lacquer which is later polished
with a heavy coating of paste floor wax.
The handle is a dime-store chrome drawer
pull. The A-battery case must slide easily
in and out of the cabinet to prevent injury
to the dial mechanism. Five 1% -volt No., 2
flashlight A-batteries are connected in
series either by directly soldered connec-
tions, or phosphor-bronze spring clips, if
preferred. To change the A-batteries, re-
move the two control knobs on the front
and the two small angle brackets at the
back of the chassis and pull the receiver
partially out of the cabinet. Have the
A-battery leads long enough to remove the
case and be careful that they do not short
on the chassis or dny other wires or termi-
nals in the set. Snap-clip leads are used on
the 67l2-volt B-battery. All tubes must
be in their sockets when this set is oper-
ated on the 110-volt line. The A and B-
batteries need not be in place but tape
their leads to prevent shorts. To place the
set in operation, throw switch No. 1 to the
position for the type of power used and
then turn on switch No. 2. The set will
begin to play as soon as a station is tuned in.
Very little adjustment of the if. trans-

farmare ie rarmirad ae thev ara nra_timad
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CONDENSERS (Fig. 4)

1—Two-gang voriakle condenser with cutplate
oscillator section Rodie Condenser Corporation
model 225, type CNB25171 C1, C2 and trim-
mers C3, C4

7=.05-mid. 400-v. paper-type condensers C5, C10,
C13, C14, C15, C16 and C25

1-—50-mmfd. mica-typs condenser C§

2—100-mmtd. mica-type condensers C7 and C8

2—.01-mfd. 400-v. paper-type condensers C¥ and

ron

1—.005-mfd. 400-v. paper-type condenser C12

1—Mallory-type FPI0Z electrolytic condenser unit:
1515 mfd. 150v. C17 and C1B; 1000-mfd.
2+, C19

1—50-mfd. 25-v, electrolytic condenser C20

1—Mallory-type FP30? electrelytic condenser unit:
100-mfd. 25-~. C21; 50-mfd. 150-v. C22; 30
mfd. 150-v. C23. Mote—beth Mallory units
have 3 sections

1=50-mfd. 150.v. electrolytic condenser C24

170.7 to 8.7-mmfd. oscillator section C2,
until the reading is correct. The oscillator
coil has a powdered iron-core slug that will

now have to be adjusted with a small

screwdriver to secure the proper dial read-
ings in the middle of the dial. These last
adjustments may have to be repeated sev-
eral times to insure proper tracking over
the entire dial. Finally adjust trimmer con-
denser C3 on section C1 of the 2-gang con-
denser for maximum volume; the capacity
of the 27-plate section C1 is 431 to 11 mmfd.

Terminals A and G on the loop antenna '

are for external antenna and ground con-
nertinne if rennired in remnta lacatinne
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Very little adjustment of the if. trans-
formers is required as they are pre-tuned
at the factory. Tune the set to a station at
about 600 kc. and adjust the i.f. trimmer
condensers for maximum volume. Loosen
the dial drum on the variable-condenser
shaft and move the dial pointer so that it
reads the frequency of the station tuned in.
Now tighten the dial drum and tune in a
station at about 1400 ke. and check the fre-
quency of the station on the dial. If it is not
correct, adjust trimmer C4 and the 19-plate

are for external antenna and ground con-
nections if required in remote locations.
Two short machine screws are used to
mount the loop on the rear chassis bracket.
This makes an excellent three-way super-
heterodyne portable receiver for the expe-
rienced builder, and it is ideal for advanced
radio classes working under supervision of
an instructor. If parts specified are used,
and care is taken in construction and wir-
ing, the receiver will be highly satisfactory.
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4
]
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" YWO-TUBE “POCKETTE” PORTABLE

LTHOUGH slightly larger than some

of the new subminiature-tube pocket
receivers, this two-tube personal-type
receiver is still small enough to slip into
your coat pocket, with just enough ex-
tending out the top for tuning purposes.
Using a built-in loop antenna and operat-
ing without external connections this
pocket set brings in local broadcasting
stations with excellent volume and clar-
ity for a small portable 2-tube receiver.
It also includes a high-low switch and
fixed-condenser tuning arrangement
with the result that it tunes all of the
broadcast band with an additional range
L on both ends of the dial.

| AUDIO TRANS. — SOCKETS {BOTTOM Designed for the student experimenter
y and built from odds and ends of spare
parts, it is easy to duplicate. All parts
specified are to be found in any radio cat-
alogue. The variable condenser Cl is a
midget type that can be any capacity from
350 to 500 mmfd. Despite its small size
this set employs a tiny chassis base or
tube-mounting panel of hard-pressed
wood, This helps to keep the leads short
and supports the tube sockets firmly. The
schematic circuit diagram, Fig. 1, and
simplified wiring diagram, Fig. 2, show
all construction details. The builder
No. 2 FLASH. =eg T should check each wiring detail with both
UGHT CELL ~ (8) 1%-V. PENLITE diagrams in order to ayoid errors.

CELLS IN SERIES Two type 154 miniature tubes are em-
ployed in a standard regenerative circuit.

o 99:,'_5,\_-\- i
o _‘yx.@rw?«
e e A
R e
G
e

o

e e

e

e
&
L

e

£
i
i
r
i
i
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R1=2 meg. ¥ watt resistor L1=13 turns No. 24 d.cc. It consists of a regenerative detector
- wire - .
R2=0-10000-0hm vol. control T e, 24 dcx. transformer-coupled to a single audio

SIan350 mundd. vor. condenser wire output stage. The oustanding feature of

the “pockette” set is the coil, which con-
sists of two windings made directly on
the outside of the wooden case. This coil
provides a loop antenna for reception
and, like all loops, it is directional. Al-
though No. 22 cotton-covered wire is pre-
ferred, any small wire such as No. 24 or
No. 26 may be used. In this model No. 24
d.c.c. wire was used for the coil and prac-
tically all of the circuit connections.
Please note that the A and B-battery
leads are soldered directly to the positive
and negative ends of the flashlight cells.
Batterv clip arrangements are not ad-

€2, €3 ond Cd4=.00025 mid. MNote—Either Na. 22, 24 or
mico of paper fype 25 wire may be used
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and negative enas or une lasiulglil Cells.
Battery clip arrangements are not ad-
vised as they usually fail to make good
mechanical and electrical contacts. Eight
“penlite” cells connected in series provide
12 volts for the B supply. The A-battery
consists of a single standard-size (No. 2)
flashlight cell. In this compact pocket set
no attempt is made to cable the battery
leads; all other circuit leads should be
kept as short as possible.

Photos A, B and C clearly show how the
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TWO-TUBE “POCKETTE” PORTABLE

various controls and parts are arranged.
The tube-mounting panel is supported on
the back of the cardboard front panel by
means of a small angle bracket and a short
machine screw so that the bottoms of the
miniature tube sockets will just clear the
combination midget volume control and
switch No. 1. The audio transformer should
be an open-frame single-plate to single-grid
midget type. This is mounted by means of
a short 6-32 machine screw, the mounting
lug extending through the notch cut in the
end of the tube-socket panel. The case is
made by cutting down a cigar box to the di-
mensions given in Fig. 2. The depth may
be increased slightly depending upon the
size of your parts. Do not change the width
or length dimensions or the loop antenna
coil will not function properly with the
midget variable condenser specified. Both
coils are close-wound in the same clock-
wise direction, and are spaced 4 in. apart.

When the set is completed and working,
the coils should be completely covered with
adhesive tape; the entire cabinet may be
covered with black oileloth or other ma-

terial if desired. In doing this be careful
no moisture reaches the coils; this is
important. With switch No. 2 thrown
to the position that adds fixed condens-
er C2 to the circuit the set tunes from
approximately 530 ke. to about 900 ke.
With C: switched out of the cireuit the
receiver tunes from 900 ke. to approxi-
mately 1600 ke. For distant stations an
external antenna wire can be attached
to stator (S) on condenser Ci.

CARDECARD
SEPARATOR

TUHE PAN:L—
o4 5wl
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TAPE
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ONE-TUBE EMERGENCY RECEIVER

( NLY ONE miniature tube is used in this “handi-
7 talkie” type battery-operated receiver. It is ideal
for use during power-line failures, blackouts, hurri-
canes and similar emergencies. Small enough to slip
into a coat pocket, it will bring in local broadcasting
stations with only an emergency antenna. The short
antenna lead shown in photo A terminates in a clip
that can be clipped to the finger stop on a dial tele-
phone, a metal lamp base, as shown in photo C, a metal
window screen or any other metallic object in the
home. Outdoors, any metal railing, wire fence or other
large piece of metal provides an emergency antenna.

All parts are inexpensive standard materials. The
case is made of Yi-in. pine or plywood and the top
and bottom covers are made of %&-in. hardboard.
The over-all dimensions of the case are given in photo
D. Most of the parts are mounted directly on the
hardboard front panel as shown in photos B and E.
The single earphone, which is from a 2000-ohm head-
set, should be a type that has outside terminals. It is
mounted on the back panel by means
of its terminal screws,

The coil for the set is hand-wound
on a cardboard case from a “C"-size
flashlight cell, as in Fig. 3. Coils L1
and L2 are both close-wound in the
same clockwise direction as shown
in pictorial diagram Fig. 1 and dia-
gram Fig. 3. Two small holes are
punched in the cardboard form to
anchor the wire at the start and fin-
ish end of each coil. The schematic
circuit diagram appears in Fig. 2;
No. 18 or 20 flexible insulated hook-

| HARDBOARD I
FRONT

. " SOCKET MOUNTING 30-V. COVER PANEL |
[B-E BRACKET B.BAT Vot X 3la" X TV
TO ANT —f- ..
cp —* SO
N.C.=NO CONNECTION g
" A [
' o) W
10 TO 150° COND. R " PR
MMFD. v a0 !
(SEE TEXT) || @ .ﬂ’:‘
PHON '::,_@ A
Fa ik |
T /’)%
A-BAT. 1%2-V
Eﬂ'ﬁ&\‘:m FLASHLIGHT
BATTERY
UAE MAMENM YWAR
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ONE-TUBE EMERGENCY RECEIVER

up wire is used for all connections
except those to the coil, which are
made with the coil wire ends. Be
careful when wiring the terminals
of the tube socket as a wrong con-
nection here can result in a blown-
out tube. The rotor plates of con-
denser Cl are common with the
condenser frame; this is the termi-
nal R. Power for the set is pro-
vided by one No. 2 standard-size
flashlight cell and a 30-volt hear-
ing-aid battery. Battery drain of
the miniature 155 tube is very low.

Test the set first with a standard
outdoor antenna or a long indoor
wire. Assemble it in the case tem-
porarily; open the setscrew on the
small trimmer condenser C4 as
far as it will go. The on-off switch
is combined with the volume con-
trol. Turn this control “full on”
and rotate the variable condenser
until you hear a whistle indicating
a station. Now back off the vol-
ume control very slowly until the
whistle disappears and the sta-
tion comes in clear. After the set is
in working order with the stand-
ard antenna, connect it fo any con-
venient emergency antenna such
as the lamp base, or the stop on a
dial phone, and adjust condenser
C4 to be as far closed as possible
without eliminating the oscillation
whistle at the low (550 ke.) end
of the band. The case cover is now
closed with two small brads. This
emergency set is designed for local
stations; it is not intended for
distant reception. Case may be
stained and varnished if desired.
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RADIO TESTING UNITS

SIGNAL tracing means to sample or ex-
amine the signal at any specified point
on its journey through the various stages
in a receiver to the loudspeaker. It is a
modern method of servicing radio sets;
when you pass from a point of normal sig-
nal to the point at which this “electronic
bloodhound” verifies or confirms the com-
plaint, you have just passed into or through
the defective stage. In other words, this
signal tracer will quickly enable you to
locate the defective stage and, in many
cases, the defective part itself. It also en-
ables you to listen to the actual signal as it
is traced through the set and provides a
means for checking the quality of the signal
at each sampling point. This approved
method of set servicing is in common use.
It is easy to build and simple to use as it
is merely an audio amplifier with a built-in
power supply and a nonlinear detector in
the form of a probe. The unit illustrated
consists of two amplifying stages employ-
o f .+ . ing one 6SH7 tube and one type 6K6-GT
m— g ¢k6GT = tube. The nonlinear detector probe, which
S .-+ 2 is housed in a short length of Bakelite tub-
ing, is connected to a 6-ft. length of 3-con-
ductor cable, in which one lead is shielded.
It employs a 6C4 tube; the cable terminates
: ~ in atype P-303-CCT Jones plug. Since this
Cimreg s .. is a grid-leak type of detector, it also adds
SecaaaN = considerably to the signal amplification. A
9Y3-GT/G tube is used in the conventional
N\ o =~ .7+ = built-in power supply, with the additional
B~ LINECORD “3“':;”'3 ¢ = condensers C11 and C12 employed to take
Sl T oL G SR s i
144" SOCKET

% 5 :x B : .. 5 . 3 i
i — DN _
" ASONI PAME LR
Tl 3 .?*':"r- :':'KE;E:‘-V' E e 'ww-%

RESISTORS
1-10-megahm, 4.walt carbon, k1
1=510,000-ahm, Yi-wal carban, B2
1=4.F.megohm, W.wart carbon, B3
1-510,000-0khm, %-wart carbon, Bd
I—1-megohm, Y-wott corbon, RS ond R&
1 —&80-chm, 1-waolt corbon, BT
1-10,000-0hm, 4-wak carben, RE
1=100, 00 -ahm, %-woii corbon, BP
1-3.3.megohm, 2.waott corbon, RIOQ
1—-500,000-shm, audio taper wolume contral R11, with s.pat,
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SIGNAL TRACER FOR RADIO SERVICING

out line noises which might appear in the
signal tracer, because of its high amplifi-
cation. Photos A, B, F, G and H show vari-
ous views of the completed instrument. The
metal chassis base, Masonite panel, and
cabinet are all carefully detailed in Figs. 1
and 2. A complete schematic circuit dia-
gram is given in Fig. 3. Pictorial wiring
diagrams of the 6C4 tube socket, probe and
cable connections are shown in Figs. 3-A
and 3-B. Condenser Cl, resistor R1 and
the 6C4 miniature tube are all contained
within a 11%-in.-dia. piece of Bakelite tubing
which is closed at each end with a disk of
VYs-in. polystyrene. This is a clear plastic
insulating material that is available from
all radio-parts houses. Condenser C1 con-
sists of two pieces of insulated hookup wire
1Y in. long twisted together to provide a
necessary small capacity; note that only
one end of each wire is connected, as indi-
cated in Fig. 3-B. Photos D and E show the
completed probe and cable. The banana
plug is the actual probe which is used to
contact the various parts of the receiver.
It picks off either an r.f., if, or audio
signal. For r.f. or if, the signal can be

s
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SIGNAL TRACER FOR RADIO SERVICING
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detected in the 6C4 tube and converted to audio where it is further amplified in the
other two tubes for operating either a loudspeaker or a set of headphones. Switch No.
1 cuts in dummy load when phones are used. With the microphone connector you
have a 2-stage public-address amplifier should the emergency ever arise.

When arranging the parts on the chassis base, mount them so as to make all connec-
tions between the various terminals as short as possible, All “hot” wizres associated
with the output circuit, such as the plate side of the 6K6-GT, must be well separated
from any wires associated with the input or grid side of the 65HT7 tube. Leads and com-
ponents connected to grids or plates of either tube should have the shortest possible
length: clip the pigtails of resistors and condensers where necessary to keep these leads
short. In common practice, the signal tracing procedure is to work backwards from the
loudspeaker towards the antenna circuit. Always guard against possible shock by dis-
connecting the receiver from the power line and use the alligator clips to make the nec-
essary circuit connections each time the probe is moved. Assuming that you have a
“dead” receiver but your meter indicates plate and filament voltage to the tubes, you be-
gin with your signal tracer by connecting the ground clip to the chassis of the set and

check at the speaker voice-coil leads. Then

St USPEAKER wpike "7 go to the plate terminal of the output stage
PHONE  SWITCH NO. 1 conNECTOR JONES and next to the grid terminal of the output
J“EK\ . e JOCKET - stage, etc, until something is heard in the

: loudspeaker of the signal tracer. The best
Cig points of contact are usually the grids or
- - . e plates of each of the tubes (except the pow-

Rio- Tl - - ; €5 ON  er-supply rectifier tube), checking every
a:&-m - : : rm. tube all the way back down the line until
: STRP  the signal is heard. When the signal is

heard, this is your indication that imme-
= - - mm a LA . ¢ 4 s% _ ___ 2_ _ B_*1
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heard,athis is your indication that imme-
diately following this point, there is a fail-
ure in the receiver itself. Thus, by process
of elimination, you are able to find the
cause of the trouble. The instrument is
light and easily portable. A ¢hrome draw-
er-pull handle can be mounted on the top
of the case. The rugged case as detailed in
the diagram Fig. 2, will stand up under
rough handling.
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RADIO TUNING UNITS

R . ¢ [ JNUSUALLY compact and highly effi-

cient, this AM super tuner will pro-
vide the owner of any public-address sys-
tem with a means for supplying “on the
spot” radio music, news and public events
at picnics, ball games, meetings or wher-
ever PA systems are used. It also makes
an ideal addition to sound installations of
the type used in industrial plants for play-
ing recordings for employees. It may be
employed as a remote tuner for any radio
receiver that is equipped with phono input
jacks or with any audio amplifier. The an-
tenna coil is a Carron No. S407 or any small
universzl type; the intermediate-frequen-
Al ey (if) transformers and oscillator coil
- are all Meissner types. Note in photo C that
the antenna coil is mounted horizontally
above the base by soldering its ground
terminal, No. 4, directly to the front of the
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FOUR-TUBE SUPER BROADCAST TUNER

variable condenser frame. This
connection is indicated with a
wire lead in Fig. 3.

To balance the tuner unit,
connect the antenna and audio
amplifier; tune in a station at
about 670 kc. The if, trans-
formers are factory peaked
and require very little adjust-
ing—just a slight trimmer ad-
justment to bring in the sta-
tion at maximum wvolume,
While still tuned to this station,
adjust the trimmer on C3, the
oscillator cut-plate section, to
bring in the station at the prop-
er dial reading. Now tune in a
station at about 1400 ke. and
adjust trimmer C2 on the an-
tenna-tuning condenser section until station comes
in at maximum volume.

This is one of the simplest and most useful gen-
eral-purpose superheterodyne broadcast-band tun-
ers used in Popular Mechanics radio and electronics
laboratory.
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I ERE IS an excellent FM tuner of ad-

vanced design that can be used with
any good audio amplifier. It is easy to build
as the r.f. front end is assembled and the
if. coils are prealigned. This r.f. section
comes in a compact prewired unit that
mounts on the chassis base which is avail-
able cut, drilled and ready for mounting
all parts just as shown in the photos.

The parts are available in complete kit
form from radio-parts houses and are
standard in every respect. Although not
intended for beginners, the construction is
not difficult for experienced builders, and
the results when used with a good audio
amplifier are highly satisfactory even to
critical music lovers. Photo A shows the
completed tuner connected to an audio am-
plifier and a good loudspeaker in an ade-
quate enclosure. Photo B is a rear view of
the chassis showing the binding post strip
for an FM dipole anterina, and the audio
output cable which is fastened to the chassis
base by means of a clamp. A front view of
the completed FM tuner appears in photo
C. It may be housed in a standard stock
cabinet or installed in a custom-made or
home-built console combination. The chas-
sis layout is shown in Fig. 1 and the dial-
string detail in Fig. 2. A complete sche-
matic circuit diagram appears in Fig. 3 All
coils are of the reliable Meissner type, and
every part is carefully selected to insure
maximum results. Very little leeway in
specifications can be tolerated in high-fre-
quency FM circuits and the parts specifica-
tions given in Fig. 3 are those that are sup-
plied in the complete kit shown in photo
D. Those who do not wish to purchase the
complete Meissner T-8CK kit shown in
photo D can buy foundation parts which
consist of the essential Meissner units,
These are as follows: FM tuning assembly
(catalogue number 13-7628) with dial parts
and hardware; main chassis base (No.
05965-A); power transformer (No. 29501);
FM-if. transformers (No. 05452), and the
ratio detector coil (No. 05453). The i.f. coils
and the ratio detector, when supplied sep-
arately, are not prealigned.

A bottom view of the completed FM
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A bottom view of the completed FM
tuner unit is shown in photo E. Before the
operation of an FM receiver is described, it
is well to review briefly the theory of FM
transmission. Unlike amplitude-modulated
(AM) transmission in which the r.f. wave
varies in amplitude to correspond with the
impressed audio signal, frequency-modu-
lated transmission does not affect the am-
plitude of the wave. It permits the wave
amplitude to remain constant but varies
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HIGH-FIDELITY FM TUNER UNIT

wave frequency in accordance with the
modulated signal, as illustrated in Fig. 4.
If the carrier frequency of an FM broad-
cast station is, for example, 88 megacycles,
its frequency under modulation may shift
as high as 88,075 ke. and as low as 87,925
ke., aswing above and below 88 megacycles
{BB 000 ke.) of 150 ke. From this it can be
seen that a single FM broadcasting station
may cover a band width in the radio-fre-
quency spectrum of as much as 150 ke,
This is why FM broadcasting stations are
located in the ultra-high-frequency bands
where there is a great deal more room for
w:de-range high-fidelity tr ansmission than
in the regular broadcast band.

Designed by well-known radio engineers
especially for students and experimenters,
this FM tuner circuit employs a double
converter system which greatly reduces
image response. The detector circuit, built
around the 6ALS tube, is called a “ratio
detector.” It develops an audio voltage
that is proportional to the ratio of the swing
in frequency above and below the average
frequency, during frequency-modulation
(FM). It responds only to FM signals, not
to amplitude-modulated (AM) signals and,
since static and other electric disturbances
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the first 6AGS5, and in shunt with the input
grid of the second 6AGS tube. After the
second 6AGS, the signal is at 10.7-megacy-
cle frequency and is amplified by the two
following 6BAG i.f. tubes.

- Just above and to the left of the 6C4 au-
dio-amplifier tube, shown at lower right
in the circuit diagram, is a 22,000-ohm re-
sistor and a .002-mid. condenser. This is
the de-emphasis circuit of the FM receiver.
FM signals are transmitted by the station
with the higher frequencies accentuated.
At the receiver these higher frequencies
must be attenuated to provide a perfectly
flat response. Any noise in the circuit is
also reduced at this point.

A full-wave rectifier is employed in the
a.c. power supply, and the filter circuit is a
resistor-condenser type. The cutput of the
6C4 amplifier tube is approximately T watts
maximum. This is just right for use with
any phono amplifier, power amplifier or
good radio set having phono input termi-
nals. Because of the high frequencies in-
volved in FM reception, it is desirable to
use a standard outdoor FM antenna, which
should be mounted as high as possible.
Those who wish to make an indoor FM di-
pole antenna that will give good results in
strong FM signal areas can do so by using a
short length of 300-ohm Amphenol twin
lead, This is the same transmission-line
material that is used for both FM and TV
antenna lead-ins. Cut off a 537-in. length
of the twin lead and bare the wires at each
end just enough to twist them together
and then solder these ends. Then lay the
twin lead out flat and cut the lower wire in
the exact center; bare the ends of this wire
about l2-in. and tin them for soldering to
the twin-lead transmission line to the re-
ceiver. This transmission line can be any
length up to abeout 100 ft. You can fasten
the antenna to any table or baseboard with
the dipole broadside to the station.

This is often a good solution for the an-
tenna problem when a roof installation is
not practical; the twin-lead dipole can be
tied with string to a horizontal collar beam
in the attic. A twin-lead dipole of this de-
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are principally amplitude modulated, they
are not reproduced, thus the performance
of the FM receiver is noise-free.

The input or antenna coil tunes the en-
tire FM band from 88 to 108 megacycles.
The oscillator involving the 6C4 tube,
shown at lower left in the circuit diagram,
beats with the incoming signal to produce
a lower frequency signal. The oscillator
voltage is fed into the main receiver circuit
at two points, in series with the cathode of

|
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in the attic. A twin-lead dipole of this de-
scription makes a good emergency FM an-
tenna in an apartment house where roof
antenna systems are not permitted. Merely
fasten it to the picture molding with
thumbtacks on the wall of the room that is
broadside to the FM station. In some cases
on upper floor apartments it can even be
placed under a rug if there are powerful
FM stations broadcasting in the vicinity,
The length of the dipole is cut to 56% in. as
this is about the center of the FM band.




