CHAPTEB NINE

| - HOW TO BUILD \
A ONE-TUBE REGENERATIVE RECEIVER

None of the receivers with crystal detectors in this book are
elaborate. They are not difficult to make and the parts and
materials required for their construction do not cost much.
These are good designs for anyone who is building a radio

‘receiver for the first time. Their only disadvantage is that

sometimes they will bring in more than one station simultane-
ously. A more sensitive and more selective receiver can be built
by using a vacuum tube detector in a feedback or regenerative
circuit.

If you have read Chapter Four you will remember that re-
generation in a radio circuit consists of feeding back current
from the plate circuit to the grid circuit. Regeneration in a
receiver greatly strengthens and amplifies signals.

The one-tube regenerative receiver described in this chapter
will bring in the signals of amateur, police, aviation, ship and
broadcast stations from stations hundreds of miles away. It
responds to a wider range of frequencies and tunes more
sharply than any of the crystal detector receivers. It utilizes a
“low drain” vacuum tube which consumes very little current
and so is especially suited to operation on batteries. When
provided with a complete set of plug-in coils, the receiver will

tune in all wavelengths from 16 to 550 meters. It will produce
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The receiver viewed
from the back of the
panel. The numer-
als can be used to
identify the parts.
The same numerals
are used in connec-
tion with the same
parts in the list of
parts and the cir-

cuit diagrams.
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loud signals in a pair of headphones but does not have enough
signal strength to operate a loudspeaker unless connected to an
amplifier. \ |

A one-tube receiver is the best model for a beginner. The
circuit is less complicated than that of a receiver using more
than one tube and there is less chance of making a mistake in
the wiring. The parts are less expensive and can be assembled
more egsily. You do not actually “build” a receiver of this
type. You cannot make satisfactory variable capacitors, volume
controls, etc. They must be factory made. The only homemade
parts are the wood base, panel, ground plate, connecting strips
and a wooden bolster. The other parts can be purchased from a
dealer in general radio supplies. Such firms advertise in the
radio magazines and are glad to send you their catalog if you
write them for it. The necessary SCrews can be obtained at a
hardware store, Here is a list of the parts and materials needed:

VOLUME AND
REGERERATION

ATENA
VERNIER

CONTROL TUNING CONNECT PHONES OR
_ KNOB AMPLIFIER HERE

ONE-TUBE REGENERATIVE RECEIVER

The receiver from the front of the panel. This view reveals parts which
cannot be seen in the preceding sketch.
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1 6BF6 Receiving tube (22)
.. 1 Wood base 7% in. x 6% in. x % in. (2)
1 Wood panel 7% in. x 4% in. x % in. (3)
1 Piece of wood 1 in. x 2% in. x % in. to be used as a
bolster for the variable capacitor * if necessary
5 Connecting strips 1% in. x % in. cut from thin sheet metal
1 Piece of thin sheet metal 74 in. x 5% in.
1 500,000-ohm volume control (8)
1 Switch to fit volume control (9)
1 Knob for volume control (10)
1 Vernier knob and dial (6)
2 4-prong plug-in coils for broadcast band when used with
a 365-MMFD tuning capacitor
1 10 to 365-MMFD variable tuning capacitor
1 4-prong socket (77)
1 Socket for 7-pin 6BF6 tube (12)
2 4-80 MMFD-mica trimmer capacitors (7)
1 2.5-millihenry radio frequency choke (16)
1 2.2-megohm % watt resistor (15)
1 .0001-MFD mica capacitor (14)
1 .0025-MFD mica capacitor (13)
1 6-volt battery or 6.3-volt filament transformer
1 67%- or 90-volt B battery
8 Binding posts or Fahnestock connectors (17)
1 Single-terminal Bakelite terminal strip (19)
1 Three-terminal Bakelite terminal strip (20)
14 %-in. No. 6 round head brass wood screws
4 %-in. 6-32 round head brass machine screws with brass
nuts to fit
2 %-in. 6-32 round head brass machine screws
1 2000-ohm radio headset
4 Rubber head tacks; 8 Small tacks
Shellac, sandpaper, rosin-core solder, push-back wire
4 Round head screws and spacers for mounting sockets
* Let’s call condensers by their accurate scientific name from now on.
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The numbers in parentheses following some of the items E
in the list on page 163 1dent1fy these parts on the plan and in the |

- wiring diagrams.

DESCRIPTION OF SOME OF THE PARTS

The Tube. When this book was first published, small low- |
current-consuming triode tubes for use in battery-operated re- |
ceivers as detectors and amplifiers were manufactured. They |
are no longer available. The triode used in the one-tube regene- ‘|
rative receiver described in this chapter and in the amplifiers -
in the chapter following is the triode section of a 6BF6 tube. )
The 6BF6 is a multi-unit tube technically described as a twin |

BOTTOM VIEW OF BBF6 TOP VIEW OF TOP VIEW OF
CONNECTIONS TUBE CONMNECTIONS 7-PIN SOCKET
TO TUBE BASE TO TUBE BASE

BASING DIAGRAMS AND SOCKET FOR GBFG6 TUBE

diode and medium-mu triode. It is a miniature type normally |
used as a combined detector, amplifier and automatic volume |
control (ave) tube. It consists of a triode (three elements) |
and two diodes (two elements) in the same glass envelope.
Only the triode section is used by the regenerative receiver |
and by the amplifiers. The tube requires a miniature seven- }
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F contact socket and may be mounted in any position. Only five
F of the contact pins (Nos. 1, 9, 3, 4 and 7) are used in the appa-
I ratus described in this book. L
I 6BF6 has no filament. A filament in 2 tube usually serves
{ both as a cathode and a source of heat. 6BF6 has a cathode
- (pin No. 2) and a heater (pins Nos. 3 and 4) common to the -
triode and diodes. The heater is designed to be operated on 6.3
volts. Either AC or DC may be used. The heater current is 03
amperes at 6.3 volts. | |
Current Supply. Four new size D flashlight cells or four
" pew No. 6 dry cells connected in series will operate the heater
of a 6BF6 tube. The voltage of four new dry cells in series will
be slightly more than 6 volts. The voltage will drop with use:
and with age. When the voltage of four cells drops below 5%
volts the tube will probably not function well. A set of No. 6
dry cells will outlast many size D flashlight cells discharged at
an 0.3 ampere rate. | o
The most satisfactory source of 6.3-volt heater current is a
small 6.3-volt filament transformer. The primary of the trans-
former should be connected to an attachment cord and plug
which can be plugged into a 117-volt AC outlet. The secondary :
is connected to contacts 3 and 4 on the socket. The transformer
which you buy may be one which has three wires connected to -
the primary and three to the secondary. The electric wiring in.
many homes with a two-wire feeder is inadequate. The result -
is that when lamps, radios, etc. are turned on the line voltage
is only 105 to 107 volts. An adequate wiring system with a
three-wire feeder supplies current at 117 to 120 volts. The black
primary wire and the black yellow wire are used when the
house voltage is approximately 107. When 117 to 120 volts cur--
rent is available, the black and the red and black primary wires
are used. The green and yellow secondary wire is a “center .
tap.” It, together with either one of the green wires will deliver:
6.3 volts if the correct pair of primary wires are connected to:73
the lighting circuit. g
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/LAMP CORD

TO 117 VOLT
OUTLET

BLACK-YELLOW SECONDARY

TERMINALS

6.3‘VOLT FILAMENT TRANSFORMER

Sockets. Eby one-piece molded Bakelite sockets for the tube

. and coil can be mounted more easily than other types. They

can be fastened directly to the wood base with two screws.
Amphenol “MIP” sockets and Eby wafer sockets made of lami-
nated Bakelite cost less than other sockets. They can be used
if mounted on spacers which raise them about ¥ inch above the
base. .

The Volume and Regeneration Control. This should be the
type to which a switch can be attached. Purchase a switch also.
The switch is connected in series with the tube filament and
the battery which heats the filament. Then the same knob

~which controls the volume and regeneration can be used to

turn the receiver on and off.

Variable Capacitor. Purchase a standard midget single gang
TRF type variable capacitor with two bearings. It is more
rugged than a single bearing eapacitor. The maximum capacity
should be 365 micromicrofarads (abbreviated MMFD) and
the minimum when the plates are not intermeshed about 10
MMFD. TRF is the abbreviation for “tuned radio frequency.”
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There is space for trimmers provided on.the TRF capacitors
but trimmers are not used at that point in the circuit of a
 regenerative receiver. Small rotary variable capacitors are
usually so built that the capacity increases when the shaft is
tuined in a counterclockwise direction. The shaft can be ro-
tated 180°. :
. Capacitors are sometimes listed in catalogs as condensers.
Capacitor is a better term and is gradually replacing the older
word. |
The Dial and Knob. Any of several types of knobs which fit
a %-inch round shaft can be used to turn the variable capacitor.
Some are equipped with pointers designed to swing over a
dial plate attached to the panel. Others have a dial which
moves with the knob and a marker on the panel indicates the
position of the dial. It is difficult to make a close adjustment
of the variable capacitor with any of these direct drives. A

Turn this
W knob to
2 move dial

VERNIER DIAL BAKELITE KNOB AND DIAL

TUNING DIALS AND KNOBS

The knob and dial at the right is a direct drive device. Any rotation of the
knob moves the tuning capacitor an equal amount. The vernier knob and
dial is an indirect drive. The knob and dial are geared to the capacitor so
that the knob must be turned a considerable distance in order to turn the
capacitor a short distance. '
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vernier dial is more satisfactory. It should have a 0-180°
counterclockwise scale to fit the capacitor. The knob on 2
vernier dial does not drive the condenser shaft directly. It is

geared. The knob on the type of vernier dial in the illustration -

must be turned several revolutions in order to turn the con-
denser shaft one-half revolution. This permits very fine adjust-
ment of the condenser and close tuning.

Trimmer Capacitors. Trimmer and padder capacitors are
commonly used in radio receivers to adjust circuits which in-
clude radio frequency transformers and variable capacitors. In
the one-tube regenerative receiver, two trimmer capacitors
connected in parallel are used to tune the antenna circuit. They
are adjusted with a screwdriver. It is necessary to use a dif-
ferent adjustment for each plug-in coil.

A small variable capacitor which has a capacity range of
10 to 200 micromicrofarads can be used in place of the two
trimmer capacitors. It is easier to adjust (adjustment is made
by turning a knob) than trimmer capacitors but costs five
times as much as a pair of trimmer capacitors. Trimmer ca-
pacitors are used in the one-tube regenerative receiver to keep
“the cost low. |

The Plug-in Coils. It is advisable to purchase factory made
plug-in coils for the receiver, Several mail order firms sell
completed coils and also unwound coil forrus. 4-prong, 5-prong
and 6-prong coils are available but only 4-prong coils will fit
this one-tube regenerative receiver. Each 4-prong plug-in coil
consists of two separate windings wound on a molded Bakelite
form. The terminals of the windings are connected to the
prongs. The prongs fit the standard 4-prong tube socket. The

upper (and longer) winding is called the antenna and grid -

coil. The lower and smaller winding is the “tickler” coil.

The size of the coils plugged into the 4-prong socket deter-
mines the frequency range of the receiver. You will need two
readymade 4-prong plug-in coils with proper windings so that

when used with a 365-MMFD tuning condenser, the frequency -
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band of the receiver will cover the broadcast band. Coils cov-
ering the higher frequencies or shorter wavelengths are also
obtainable.

Some radio parts can be scarce and it can be difficult to
find readymade plug-in coils,for example. It may be necessary
then to buy empty coil forms and wind them. The method of
winding is described later in this chapter. -

The Homemade Parts. The base of the receiver is a piece
of pine 7% in. x 6% in. x % in. Smooth it with sandpaper and

- finish all surfaces including the underside with two coats of

white shellac. The shellac will seal the wood against moisture
and reduce its tendency to warp. The panel is a piece of ply-

V7

CONNECTING
FROM SHEET
RADIO FREQUEN- F

CY CHOKE METAL

WOODEN N
BOLSTER FOR\ N
TUNING CONDENSEN

4-PRONG SOCKET WAFER -
FOR CoOIL SOCKET

PARTS FOR THE RECEIVER

Two connecting strips are used to connect the trimmer condensers in
parallel. Three of the connecting strips are used as terminals. Use one
under each of the nuts on the back of the panel which hold the pHONE
posts, and one to make connection to the frame of the tuning capacitor.
The two sockets at the lower left are Eby sockets. The letter “T” indicates
the terminals on the high-frequency choke.

















































