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A Two-Tube Receiver
for the Beginner

Now that we've reviewed some of the fundamentals, let’s think about
building some equipment. There is no better way for you to take an active part
in the game, before you have the qualifications to pass your license examina-
tion, than to try your hand at building a simple receiver. The cost will be
nominal, and most of the components can be used in other equipment. In the
process of assembling the receiver, you will learn the fundamentals of the arts
of reading cireuit diagrams, working metal, and handling the soldering iron.

The receiver shown in the photographs is called a regenerative receiver. It
is a type of receiver that was used by almost all amateurs many years ago.
The communications receivers you see today on dealers’ shelves-are all of the

Fig. 1 — The two-tube beginner’s receiver is built into a standard 5 X 6 X 9-inch
aluminum box. Panel controls, from left to right, are for regeneration, bandspread
tuning, and band-set adjustment. From front to back along the side are phone-tip
jacks, loudspeaker switch, speaker jack and power cable. The 3-inch speaker is
mounted in a 6 X 6 X 6-inch box.

superheterodyne type. You will not find the regenerative receiver there ex-
cept occasionally in kit form, and then not usually designed for amateur work.
Nevertheless the regenerative receiver represents a very worthwhile project
for the beginning amateur because good sensitivity is obtained with simple
cireuit and construction. The performance of the receiver deseribed here, on
80 and 40 meters, will compare very favorably with that of the less expensive
superheterodynes on the market, You will not have to strain your ears to hear
plenty of signals — both in the amateur bands and on freguencies in between
the bands. At the right time of day or night, you should find many amateur
signals as well as commercial code and shortwave broadeast signals strong
enough to work a small loudspeaker with good volume.
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Receiver Construction

Cutting the Holes

The reeciver is assembled on a b X 7 X 2-ineh aluminum chassis. The en-
closure is a standard 5 X 6 X 9-inch aluminum box. One of the removable
covers of the box is used as the panel. The material 15 quite soft so that holes
made with o Y-ineh hand dreill ean be filed oul to the proper size without
much difficulty. First locale the center of the hole and mark it with o center
punch. Using the punch mark as a center, seribe a cirele of the required size
with a pencil compass or dividers. Then drill o Y4-inch hole af the center, and
file out 1o the seribed line. In dritling holes larger than 74§ ineh, it is dlways
easier and more aceurate Lo start out with a drill 15 inch or smaller and then
enlarge the hole gradoally with larger drills. A large drill has a tendeney Lo
ereep away from the cender-punch mark. Burrs lelt around the hole after
drilling can be removed with a sharp knife.

The paiel should be marked first. If exact duplicate variable capacitors
and dial are used, Fig. 3 may be used as a template, fastening it over the
panel with Scotch tape. Iandle the template earcfully so that the chassis
template on the reverse side will not he damaged.
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Fig. 2 — Cireuit of the two-Lube reeciver, All capacilances less than (0L001 pf.

are in ppfl. All fixed resistors are 14 watt unless otherwise specified,
G, — Bandspread tuning eapacitor (Johnson THORI[2).

Band-set capaeitor (Philmore 19457T).
— Grid coupling eapacitor (postage-stamp mica).
Cyy Cyy Ciy Gy — R.A. by-pass capacilor {disk ceramic).
C; — Minimizes noise from moving contact on 1 (Acrovox TY2ZN).
Cs — Audio coupling capacitor {(Acrovox P92ZZN).
Cs — Audio by-pass capacitor (cleetrolylie).
Ciy — Headphone coupling capacitor (Aerovox PO2ZN),
Ji — Antenna connector (phono jack).
Jo Ji — Head phone conncetlor (Johnson 105-603-1).
J.— Speaker connector (phono juek).
Li — Antenna coupling coil (see text).
L: — Detector Luned-circuil coil (see text)h
Li — Audio coupling choke (Thordarson 20051),
R — Detector grid leak.
R — Regeneration control (Mallory MSOMPK).
Ry — Secreen vollage-dropping resistor.
Ry — Amplifier grid resistor.
R — Amplifier cathode biasing resistor.
RF(, — R filter choke (National R-50).
S1 — Speaker switeh (Loggle, L{-inch stem).
Ty, — Output transformer (Thordarson 24851).
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Fig. 4 — Chassis 1templale. See Lext before drilling chassis.
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List of Components Additional to Those Listed Under Fig. 2

miniature 7-pin sockets (Eby 9064)
ceramie 5-pin tube socket (Millen 33005)
5-pin male power plug (Amphenol 86-PM3)
3Llg-inch vernier dial (National type 1
1ig-inch vernier knob (Johnson 116-260)
small dial for (3 (Johnson 116-222-1)
small dial for 2y (Johnson 116-222-2)
5 X 6 X 9-inch aluminum box (Premier AC 596)
5 X 7 X 2-inch aluminum chassis

bout 25 {t. of inzulated hook-up wire

No. 4-36 machine serews and nuts, 14 inch long

No. 6-32 machine serews, 14 ineh long

6-32 nuts

soldering lugs (see text)

6AQ5 tubes

rubber feet

rubber grommet for 3 -inch hole

14 No. 6 sheet-metal serews, 3¢ inch long

Washers (see text)

Few inches of bare wire for ground conneclions

3 tie points (sce text)

e il

— B0 D e e DD
=

Coils Ag Desired (All Barker & Williamson)

1 MEIL-20 (for 80 meiers)

1 MEL-10 {for 40 meters)

I ME-10 or MEL-20 and 1 3006 {for 20 meters)

1 MEL-10 or MEL-20 and 1 3002 (for 13/10 mocters)

After center-punching the hole centers shrough the template, remove the
template, seribe the lurge holes if they are to be filed out, and drill the hole
centers with o drill not larger than 3§ inch (See note on template, Yig, 3, re-
garding Hole 1)) Place the panel against the front wall of the chassis, with
the bottom cdge of the panel extending 'y meh below the bottom edge of
the chassis, and the chassis eentered exaelly lenglhwise on the panel. While
holding the two seeurely in this position, mark the chassis through Hole 4,
Fig. 3. Center-punch and drill the chassis, Ealarge the hole in the panel and the
one in the chassis with o No. 24 drill.

FFasten the panel to the chassis with a No. 6 serew and nut. Square the
panel up with the chassis, and mark the chassis through Holes B and €, Mg, 3.
Remove the pancl and center-punch the chassis holes. it the hole i the
chassis corresponding to ¢, and enlarge this hole and Hole € in the panel
with the No. 24 drill, Replace the panel, fastening it do 1he chassis with two
Nao. 6 serews, Deill the chassis through Tole £ With the panel still fastened
to the chassis, enlarge Hole B to proper size by reaming out with sueceedingly
lavger drills or by filing. Remove the panel, and enlarge all of the remaining
holes, except Hole 1), 1o proper sine,

Now the chassis ean be marked and drilled. While the three sockel holes
can be made more easily if you can buy or borrow standard socket-hole punches,
drilled holes can be enlarged by filing alter seribing as mentioned carlier.
Although the chassis template of Fig. 4 shows the locations of all holes in the
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Fig. 5 — Sketches showing drilling dimensions in the edges of the chassis and the box.
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top of the chassts, il 13 safer Lo use cach component itself as a templale when
" possible. The large center holes for the sockets should be made first. Then the
sockets can be inserted in the holes and one of the mounting holes marked
and drilled. With the socket again in the hole, and lastened with the first
mounting serew, the sceond mounting hole can be spolted aceurately through
the sccond mounting hole in the socket. The mounting holes for the coil
socket can be similarly spotied on the top of the chassis by inserting the socket
upside down in the center hole. The eoil sockel and the socket of ¥V should be
mounted with Pin 1 toward the rear of the chassis. Pin 1 of V2 should be
toward the front. SBee Fig. 9.

Fig. 6 — Rear view of the Noviee Special with 1he 80-meter coil in place.
The detector Ltube Fiis to the lefl and the audio wabe F; to the right.

When drilling the mounting holes lor L; and 7, drill one hole first, fasten
the wnit on the owdside of the chassis, and mark the seeond hole.

The sockets for the tubes, and the phono jacks, require No. 4 serews and
nuts; all other machine serews are 6§ -32 (six-thirty-two; No. 6 screw, 32 threads
per ineh).

After the holes have been deilled in the top of the chassis, the holes in the
sides of the chassis and the enclosure box should be made according to the
sketehes of Fig. 5. Also deill o No. 33 hole in cach ol the four corners of the bot-
tom of the box, about *% ineh in from each edge, mnd 2 No. 24 hole 117 inches
from the rear edge, and contered lengthwise on the bottomn of the box, In the
center of the rear side of the chassis drill o No. 21 hole, 2 inch up from the bot-
tom. When the drilling s compleie, the aluminum can be given a satin [inish
by immersing it in a solution ol grocery-store lye and water, as described in
the construetion-practices chapler of the ARRIL Handbook. Panel controls
and box terminals can be suitably labeled with decals if desired.



50 A BEGINNER'S

Mounting Components

The variable capacitors and sockets should be mounted first. Some of
the mounting screws o these components are used to f{asten insulated tie
points and grounding lugs. The type of tic point sketched in Fig. 7 is the most
convenient. The insulating strip can be cul along one of the dotted lines with

TIE POINT SOLDERING

LUG Fig. 7 — Skeilehes showing the types of
tie points and soldering lugs used in con-
structing the receiver. Cut the tie points
either at A for right-hand tie point, or at
B for a left-hand tie point.

diagonal cutiing pliers to form either right-hand {(cut at line A) or left-hand
(cut at line BB) as most desirable.

In mounting the variable capacitors and sockets, view the hottom of the
chassis as in Fig. 8. Make sure that the mounting screws for the capacitors
are not so long that they protrude through to make contact with Lhe stator
plates. These screws should be not longer than LYy ineh. Place a tie point
(left-hand) and a soldering lug under the left-hand moanting serew of Oy
Place a tiec point (Lh)) under the front. mounting serew of /4, and a soldering
lug under the rear mounting screw. Place soldering lugs under cach mounting
serew of 17 Place a soldering lug under the front mounting serew of 17, Place
a tie point (r.h.) under the left-hand mounting serew of the coil socket. Place
a Lie point (Lh.) and a soldering Ing under $he tight-hand mounting screw of
the coil socket. Fasten a tie point (r.h) with a serew and nut at Iole A,
Fig. 5, and another (r.h) in ITole 4, g -1,

Wiring
All references to “ground” indicale conneciions o the chassis. All other
wires must be insulated from the chassis and [rom each other unless a connec-
tion is specifically mentioncd. Wire known as “‘insulated hook-up wire”
should be used exeept for short connections to grounding lugs where small
bare wire may be used., View the chassis as in Fig. 8,

Run a wive from Pin 4 on Vy to P'in 3 on ¥y (see Fig, 9}, Lay it flal against
the chassis, Connect o 0.001-uf. (€} capacitor from Pin Lon ¥y to the nearest
ground soldering lug, Connect. Pin 3 on ¥y Lo this Iug. Solder the connections
on Vi and the lug.

Solder a wire two or three feet long (long enough to reach the power supply)
to Pin 3 of V., and run it out through the rear hole in the left-hand side of
the chassis. Conneet Pin 4 on Fu 1o the nearest ground lug., Connect o long
power-supply wire 1o the tug. Solder at the lug and on Vi Hun the long wire
out through the rear hole in the lefi-hand side of the chasss.

Run a wire [rom Pin 2 on 1y 1o Pinc 4 on the cotl soekel tsee g, 93, Rolder
both ends, Conneet the 100-ppf. mica capacitor (€5 from Pin [ of V) to the
nearest tie point on the eoil socket. (Be =ure to connect to the insulated termi-
nals of the e points, and not to the grounded mounting terminals unless so
directed.) Connect the 6.8-megohm resistor iy (blue-gray-green) alse from Pin
1 of ¥1 Lo the tie point. Connect the same tie point to Pin 2 on the coil socket,
Solder at V) and at the tie point.

-
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Run a wire from Pin 2 on the coil socket through the hole in the chassis
near ('; to the terminal on the side of the capacitor. Solder at both ends. Run
a wire from Pin 3 on the coil socket up through the hole at the rear of (4, to
the stator terminal immediately above. Solder at both ends. Solder a 614-inch
length of wire to Pin 1 of the coil socket. Run it directly out through the hole in
the rear of the chassis. This is the antenna lead to be connected later to the
antenna input jack, Jy. Connect Pin 5 of the coil to the nearest ground lug.
Solder at hoth ends.

Run a wire from Pin 5 on V, to the insulated tie point under the mounting
screw of Cy. Solder at 1’1 Connect a 0.001-uf. (remember “uf” on page 25?)
capacitor (C5) from the insulated terminal of the same tie point to the grounded
terminal of the tie point. Connect the r.f. choke (RFCy) from the insulated
terminal of this same tie point to the tie point under the front mounting
screw of (1. Solder connections at the first tie point.

Connect a 0.001-uf. capacitor (C4) between Pin 6 of V; and the nearest
ground lug. Solder at the lug. Connect a 7-inch length of wire to Pin 6 on V.
Run it along the right-hand side of the chassis and thence along the front
edge and up through the hole near the front edge. Connect the 1-uf. 200-volt
capacitor (C7) from Pin 6 on V; to the ground lug under the mounting screw
of . Solder connections at both ends.

On V', connect the 500K (we defined “I{” on page 22) resistor R4 (green-
black-yellow) from Pin 1 to the nearest ground lug. Solder at the lug. Connect
the 150K resistor R; (brown-green-yellow) from Pin 6 to the nearest tie point.
Connect a long power-supply wire to Pin 6. Run it out through the rear hole
in the left-hand side of the chassis. ,

Placing it as close to the V, socket as possible, connect the 1-uf. 400-volt
capacitor (Cyo) between Pin 5 of 17, and the unused tie point on the coil socket.

Fig. 8 — Bottom view of the beginner’s receiver. Most of the tie points mentioned

in the text can be seen in this view. L; is to the right and T, to the left.
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Conncet a 12-ineh length of wire to this tie point. Solder, and run the wire
along the rear of the chassis and up the left-hand side of the chassis and out
through the front hole in the left-hand side of the chassis.

Now mount the audio choke, J4. Run its left-hand terminal wire along
the rear of the chassis, then up the left-hand side 1o Pin 6 of V.. Run the other
terminal wire up along the left-hand side of the coil socket to the fie point at
the left-hand end of the r.f. choke. Conneet, a 0.001-uf. capacitor (%) from

TUBES COIL
4
3 5 Q Fig. 9 — Skelch showing pin num-
2 6 20 | ?, bering for tube and coil sockets in the
. 7 (e} b reeeiver.
GAP

BOTTOM VIEWS

this insulated tic point to the grounded terminal of the tie point. Solder at
the grounded terminal.

Now mount the output transformer, 7, with the primary terminal wires
(red and blue) downward toward the chassts, and its secondary leads (bare)
facing you. Place a soldering lug under the right-hand mounting-screw nut.
Run the blue terminal wire along the left-hand end of the chassis to Pin 5 on
V5 and solder. Run the red wire to Pin 6 and solder. Connect the right-hand
barc sccondary wire to the ground lug at the mounting screw, and solder.
Conneet, the other bare wire to the tie point ou the left-hand end of the chassis.
Solder an 8-inch length of wire also to this tie point. Run the wire along the
left-hand wall of the chassis to the hole near the front. Solder a 7-inch length
of wire to the ground lug near this hole, and carry the wire out through the hole.

Solder a 1Llg-inch length of wire to the second ground lug at the pomt just
mentioned above. Run it up through the adjacent hole to the right in the top
of the chassis. Solder a 3-inch length of wire to the tie point near these two
grounding lugs (the tie point that is already connected to the 150K resistor).
Run the wire up through the hole to the right in the top of the chassis.

Connect the 10-uf. 23-volt cleetrolytic capacitor (€'s) with its positive
terminal to Pin 2 of Vs, and its other terminal to the ground lug in front of
the coil socket. Also couneet the 330-ohm resistor Ry (orange-orange-brown)
between these points and solder at both ends. Conneet the 0.02-uf. capacitor
(Cs) between Pin 1 of Vs and the tie point at the left-hand end of the r.f.
choke. Solder at both ends.

Mounting the Panel

The size may vary fractionally from chassis to chassis. Therefore, a check
should be made before fastening the panel in place to make sure that the pancl
hole fits the shaft of C,. If necessary, file the hole out a bit to fit, but no larger
than necessary.

The panel must be spaced {¢ inch from the chassis to allow the lower lip
of the enclosing box to slide up in between the two. Washers L{4 inch thick
should be placed between the panel and chassis over the two mounting screws
and the dial-drive bearing. A large hardware-store iron washer will do for
the latter. A strip of 14 g-inch aluminum, 134 inches wide, running the length
of the chassis, top edge flush with the top of the chassis, and having holes
corresponding to those in the panel may also be used as a spacer.

Before mounting the panel permanently, connect the three wires protrud-
ing from the hole in the top of the chassis to the regeneration-control potentio-
meter, o, As you look at the potentiometer from the rear, with the terminals
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to the left (see Fig. 6), the bottom terminal should be conneeted to the wire
going to the ground lug underneath the chassis. The center terminal should
connect to the wire going to Pin 6 of V4, and the top terminal to the tie point
underncath.

If the shaft bearing of (7} comes furnished with two mounting nuts, one
should be threaded on before the panel is mounted. After the panel has been
monnted, the nut should be brought up against the back of the panel. Then

TO PIN 6
oF Vo
O
Fig. 10 — Sketch showing how 1o con-
nect the power-supply wires to the power
plug. TO PIN 3 o dle TO PIN 4
g oF V, OF Vo
TOP VIEW

the second nut should be threaded on so that the pancl is clamped firmly
between the two nuts. If the capacitor is furnished with only one nut, washers
should be placed on the shaft bearing to fill the space between the panel and
the frame of the capacitor. The panel shonld similarly be clamped between
two nuts on the bearing of the potentiometer. Adjust the rear nut to space
the potentiometer far enough behind the panel to bring the control knob
close to the panel.

Turn the plates of (%2 to either maximum or minimum capacitance and,
through Hole D drill a hole in the frame of > with a No. 33 drill. Enlarge ITole
D (in the panel but not in the capacitor frame) with a No. 24 drill. Place small
washers to fit snugly between the pancl and the capacitor frame, and thread
a 3¢inch No. 6 sheet-metal serew into the {rame of the capacitor. This will
bracc the capacitor against the panel for additional stability.

The vernier drive for the tuning dial should be pressed onto the rim of
the dial before mounting. Then, as the shaft of the vernier drive is inserted
in its bearing, the dial should be simultaneously slid onto the shaft of (',
The dial should be sct so that it reads 100 when () 1s al minimum capacitance.
The dial on €, should be carcfully set also to read 100 when the capacitor is.
at minimum. In Fig. 1, a Johnson type 116-260 knob has been substituted
for the one originally supplied, not only because its larger diamcter makes
tuning easier, but also because it matches the two smaller dials.

The Enclosure

At the left-hand end of the box the two holes nearest the front are for
the insulated phone-tip jacks (J, and J3). (The Johnson jacks require no
additional insulation in mounting. Other types may require a larger hole to
take insulating washers.) The next one is for the toggle switeh, S,. The fourth
hole is for a phonograph connector (J,) used here as a jack for a loudspeaker.
The last hole is fitted with a rubber grommet and the three power wires are
brought out through it.

The three wires protruding from the hofe near the frout of the left-hand
end of the chassis should be connected to terminals inside the box before
the receiver is placed in the box. There should be enough slack in these leads
to reach to the box terminals when the recciver is moved, left-end on, close
to the box. The wire that is connected to the ground lug underneath the chassis
should go to either of the phonc-tip jacks. The wire connceted to the tie point
near the output transformer 7, should go to the nearest terminal on the toggle
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switeh. The remaining wire should be conneeted o the remaining phone-tip
jack. A short wire should conneect the remaining terminal of the toggle switch
to the center terminal of the phono jack. Run the three power-supply leads
ont through the hole in the side of the box, and connect them to a male power
plug (Amphenol 86-PM3), as shown in 1Mig. 10.

Fig. 11 — A complete set of four plug-in coils for the two-tube regenerative re-
ceiver. From left 1o right, they are for the 20-, 15/10-, 40-, and 80-mcter bands.

A second phono jack is mounted in the hole at the other end of the box
to serve as an antenna terminal, The single wire protruding from the rear
side of the chassis should be soldered to the center terminal of this jack after
the receiver has been placed in the box.

The receiver cannot be placed in the box, nor removed from it, unless the
tubes and coil have heen removed. Also, be sure to turn C; to maximum
(plates completely meshed) so that the rotor plates will not be damaged by
the lip of the box. Fish the power leads out through the hole in the side of
the box and take up the slack inside the box as the receiver is put in. Keep
the receiver high enough to clear the bottom lip of the box until the receiver
is all the way in. Then push the panel downward as the lip goes up into the
space between the chassis and the panel. The panel should be fastened in
place with sheet-metal serews.

Now turn the box upside down and fasten rubber feet, in the four coruer
holes with sheet-metal screws. Then, through the remaining hole, drill a
No. 33 hole into the rear lip of the chassis, holding the chassis firmly against
the bottom of the box. Fasten the rcar of the chassis down securely with a
sheet-metal screw.

Making the Coils

The B&W type 20 MEL coil (14 turns No. 18, 134 iuches diameter, 134
inches long, 2-turn link 124 inches diameter), which is used for 80 meters, has
five pins, one ol which originally has no conneetion (Pin 3). Examination of
the pin connections will show that the outer end of the coupling-link coil
goes to Pin 3 (sce Fig. 9). The inner end of the link goes to Pin 1. The ends of
the main coil go to Pins 2 and 4. The end going to Pin 4 should be cut off flush
with the ceramic base with a sharp knife or a hacksaw blade. The end of the coil
should then be bent around and soldered to the end of the link wire going to
Pin 5.
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Hold a soldering iron against the tip of Pin 4 and allow it to get reasonably
hot. Then give the coil assembly a quick flip of the arm. This should eject
the wire stub lelt in the pin, or at least bring it out {ar enough so that it can
be pulled out with pliers on the next healing. Repeat the fipping process if
necessary to clear the pin of solder so that a picce of bare wire can be fed up
through the pin. Let the wire extend about an inch above the ceramic base, and
solder it at the end of the pin. Cut the wire off close at the cnd of the pin, and
file the solder to resemble the other pins. A sceond similar wire should be sol-
dered to Pin 3.

Carefully bring the wire from Pin 4 under the coil, bending it so that it
does not make contact with either the link coil nor the leads going to Pin 5,
and solder it to the main coil a little less than one turn from the outer end
of the coil. This will be on the outer turn, about 4 inch to the right of the bot-
tom plastic supporting strip as viewed {rom the link end. Cut off any excess
length of tap wire after soldering to the coil. )

The connection to Pin 3 will depend on how much of the 80-meter band
you want to cover. If you want to cover the entire band, sitply solder the wire
from Pin 3 to the end of the main coil connected to Pin 2. However, if you
are intercsted for the time being in only the Novice band, this band can be
spread out over most of the dial, thereby making tuning much casier for a
beginner. This ean be done by connecting the wire from Pin 3 to the main coil
at a point a little over four turns from the Pin-5 end of the coil. The tap should
be placed on the fourth turn, about halfway between the bottom and side
plastic strips. Be sure to do the job carefully so that the solder does not short
from one turn to another. The 40-meter band will also be spread out over
most of the dial with this tap.

Coils for Other Bands

A B&W 10-MEL coil (8 turns No. 106, 134 inches diameter, 144 inches long,
2-turn link 184 inches diameter) is used for 40 meters. It is altered exactly as
deseribed for the 80-meter coil. The lead from Pin 4 is connected to the outer
turn in the same manner, except that it is placed at about 34 turn from the end
— just below the right-hand plastic support strip. In other words, it is about
14 inch farther up on the end turn than the 80-meter tap. The tap from Pin 3
should be placed a little over four turns from the Pin-5 end of the main coll,
again about halfway between the bottom and side plastic support strips.

Attempts to use the MEL coils for 20 and 15 meters will not be very suc-
cessful. The placement of the taps is too eritieal. The best way to make coils for
these bands is to buy a couple of extra 10-MEL or 20-MIEL coils and use the
mounting base to support smaller coils of B&EW Miniduetor. If the original
coll is stripped from the mounting carefully, the job can be done quite easily.

Hold the coil upright with Pin 3 facing you. You will see that the wire
coming out of Pin 4 doubles back to start the first turn of the main coil. Follow
this turh up on the coil and cut it just before it reaches the top supporting strip.

Now turn the coil so that Pins Uand 3 {ace you. You will see that the wire
from Pin 2 starts the first turn at the opposite end of the main coil. Clip this
turn just under the side supporting strip. At the other end, you will see that the
wire from Pin 5 starts the outer turn of the link eoil. Turn the coil over so
that Pin 3 faces you and cut this turn about haliway between the hottom and
side supporting strips. Cut the wire from Pin I off close to the point where it
enters the bottom supporting bar.

Bend the stubs of the cut wires out where you will not be likely to cut them
off accidentally, then cut off all other turns as close to the bottom supporting
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strip as possible, removing both the main coil and the Iink coil. Be sure that you
do not cut off the wire from Pin 4 at the base. Free this half turn after the
others have been cut.

For the 20-meter coil, make a coil of exactly 7 turns of No. 3006 Miniduetor
(24-inch diameter, 8 turns per inch). Place it on the plug-in base with the
supporting strip at which the eoil turns end against the supporting strip on
the base. Cement it ccentrally on the base strip with Duco cement. After the
cement has dried, bend the lead from Pin 2 toward the nearest end of the colil,
and solder it to the end turn, close to the bottom supporting strip. Bend
the wire [rom Pin 3 and solder it to the other end turn of the coil. Keep the
wire from Pin 5 in as close {o the bottom supporting strip as possible. The lead
from Pin 4 should be bent into such a position that it can be soldered to a
point two turns from the nearest end of the coil without shorting on the wire
from Pin 5. The soldering point should be about halfway between the hottom
and side supporting strips. A wire soldered to Pin 3 should be brought out
and soldered to the same point on the coil.

For L4, two turns of insulated hook-up wire should be wound over the coil,
as close as possible to the Pin-5 end. These turns will pass between the bot-
tom supporting strip and the ceramic base. Solder the outer end of this coil
to the end of the main coil going to PPin 5. Solder the other end of the link coil
to the wire going to Pin 1.

The 15-meter coil is made in the saniec way. Tt consists of 7 turns of No.
3002 Miniductor (l4-inch diameter, 8 turns per inch). The tap from Pin 1 is
soldered on the coil at 2 turns from the nearest end. A wire [rom Pin 3 should
be soldered to the coil at one turn from the same end. Make sure that each
lead is elear of all others. The link coil, Ly, is the same as for the 20-meter cotl.

Receiver Power Supply

The receiver requires a power supply delivering approximately 250 volts
at 50 ma. The diagram of Fig. 12 shows a suitable circuit. However, at only
slight additional cost, a transmitter power supply can be built that will also
take care of the receiver, offering a considerable saving i over-all cost and
labor. Such a combination supply is deseribed in detall on page 73. If the

I6H, S0MA, I6H, SOMA,

S

ALL 16 )J(/d 50V,

ELECTROLYTIC

6.3v.
‘JI
115 VAC. na808

Fig. 12 — Circuit of a simple power supply for the regenerative receiver. All cap-
acilances are in uf.

92

Cy, Co, C; — Filter capacilors. i — A.c. power switch (s.p.s.t. toggle).

Cyy C; — R.I. by-pass eapacilors to reduce S, — lligh-voltage switch, bakelite rolary
tunable hum (disk ceramic). (Lo mule receiver while transmit-
J. — Power outlet (5-prong tube soeket ting — Centralab 1401).
— Amphenol 77MIP5). T; — Power transformer) 480 volts, c.t.,
Lis Lo — Filter choke, 16 h., 50 tma., 580 55 ma.; 5 volls, 2 amps.; 0.3 volts,
ohms (Stancor C-1003). 2 amps. (Stancor PC-8402).

R, — Blecder resistor (to discharge filter eapacilors — a safely measure),

ADP1
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simple supply diagrammed in Fig. 12 is built, its construction ean follow the
general lines of the combination unit. The three power wires from the receiver
should be connected to a 5-pin plug (Amphenol 86-PM5) as shown in Fig. 10.

Antenna

A 75-foot length of wire makes a good antenna for the receiver. Shorter
lengths may be used. In fact, the shorter the antenna the more stable the
receiver will be, and good signals should be obtained with a 15-foot indoor
wirce. In any event, the antenna should be suspended as rigidly as possible to
minimize swaying. A phono plug to fit the antenna jack should be soldered
to the inside end of the antenna. The antenna lead should be kept as much
as possible to the rear of the receiver, away from the operator.

Tuning the Receiver

Band-Set Capacitor

The centering of the amateur bands on the dial of C; will depend upon a
rather critical setting of Cs. However, once the correct setting has been found
and recorded, i1t can be returncd to with rcasonable accuracy. Since it is
anticipated that the receiver's principal use will be on 80 or 40 meters, therce
will be little oceasion for frequent hopping from band to hand. Approximate
settings for €, will be given. Individual copies of the recciver may require
slight readjustment, in one direction or the other, in order to center the band
on the dial. These readjustments should be made in very small steps — perhaps
not much more than the width of a peneil line on the dial at the higher fre-
quencies. The amateur bands ean be most casily recognized by the phone sig-
nals, and the bands can be centered in reference to them.

80-Meter Coil

The 80-mcter coll can be used with the bandspread tap at either of two
points. In either case, the total frequency range (from maximum on both €,
and C» to minimum on both) will be approximately 3.2 to 11.5 Mc. When
the tap is connceted to the extreme end of the coil, the entire 80-meter band
will be covered by €1 when C, is set at approximately 14.5. {(Remember that
each calibration mark on the small Johnson dial is 2 points, so that 14.5 means
14 plus one quarter of the way to the next dial mark.) When (5 1s sct at
approximately 57.5, the 40-meter band will oceupy about 10 per cent of
the dial.

If the bandspread tap is set as described on page 55 for the Novice band
only, C'; should be set at about 4.5. When €, is set at about 57.5 with the
Novice bandspread tap, the 40-meter band will oceupy about 50 per cent of
the dial of C;.

40-Meter Coil

Better stability and greater bandspread will be obtained on 40 meters by
using the coil designed for 46 meters, rather than the 80-meter coil as de-
scribed above. The total frequency range with this coil is approximately
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6 to 23 Mec. With C; set at about 22, the 40-meter band should occupy about
80 per cent of the dial of Cq. If Cs is set to approximately 74, 20-meter signals

may be heard, but the entire band will occupy only about 10 per cent of the
dial.

20-Meter Coil

The total range with this coil is about 10 to 39 Me. When (s is set at about
47.5, the 20-meter band should occupy approximately 70 per cent of the dial
of (1. By setting €', to about 72.5, signals in the 15-meter band can be heard,
bul the band will spread out over only about 20 per cent of the dial of €.

15-Meter Coil

The total frequency range covered with the 13-meter coil plugged in is
about 11 Me. te 40 Mec., but the regeneration control will he rather eritical
and not too reliable at the high-frequency end of the range. With €, set at
506.5, the 15-meter band will occupy about 8G per ecent of the dial of (7. With
(; sel at approximately 7L1.5, the 10-meter band will occupy abont 70 per
cent of the dial of €. With C; set al 30, the ¢.w. portion of the 20-meter band
will oceupy practically the whole dial of €. By resctting C; to a slightly higher
reading, the phone portion of the band will be likewise spread out over most
of the handspread dial.

The Regeneration Control

With the power supply, antenna and headphones connected, plug in the
80-meter coil. Turn the regeneration control, Bs, all the way counterclockwise,
and set (5 as indicated previously, depending on whether or not the Novice
handspread tap is used. A minute or two after the power supply has been
turned on, advance the regeneration control slowly until the detector goes
into a soft hiss as it starts to oscillate. Reverse rotation of the regeneration
control, and the hissing shonld stop. Go back and forth over this point several
titnes so that you may familiarize yourself with the sound. See how close
you can come, in advaneing the control clockwise, to the point where the hiss-
ing starts withont actually making the hiss start. If you listen carcfully, vou
will hear the background noise come up (in the absence of a signal). This is
the most sensitive adjustment for modulated (phone) signals. Now turn
the control clockwise past the point where the hissing starts. Reverse the
direction and slowly approach the point where the hissing stops. See how
close you can get to this point without making the hissing stop. This is the
point for greatest sensitivity on e.w. signals. Strong e.w. signals will block
the detector when it is adjusted for this most sensitive condition. In this case,
turn the control clockwise as far as necessary to prevent blocking. On some of
the higher frequencies, advancing the control too far may result in a high-
pitched squeal. If this should occur, the control should be retarded. On the
higher frequencies, changing the setting of the regeneration control will have
some effect on the frequeney, so it may be necessary to readjust (' slightly
to keep the signal in tune.

An antenna thal happens to he resonant at the listening {requency may
load the detector so that it will not oscillate. These “dead’ spots can usually
be eliminated by inserting a 50-puf. variable capacitor in series with the an-
tenna and setling it at a point that permits oscillation. Dead spots should
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not occur in any of the amateur bands with the 75-foot antenna, although
some will probably be found in between the bands.

You should find plenty of signals at the right time of day or night that arc
strong enough to work a small loudspeaker connected to the speaker jack.
One of the speaker leads should be conneccted to the pin of the phono plug,
and the other to the outside shell of the plug. The receiver has an output
transformer so, of course, none should be at the speaker.

The detector should go into oscillation at screen voltages from 15 to 50.
At 250 volts, the total current, drain should be about 45 ma.

The frequeney stability of this receiver on the amateur bands above 7 Me.
will probably not be considered good cenough for regular station use on c.w.
It will, however, be found entirely adequate on phone signals where high
stability is of less importance.

How the Receiver Works
The Tuned Circuit

Referring to the diagram of Fig. 2, the signal from the antenna is coupled
into a tuned circuit by means of the coupling coil L;. The tuned circuit is
made up of the coil Ly and the two variable capacitors €y and Cj. This tuned
circuit is connected to the input circuit of the detector tube. It is the part
that selects the frequency on which you want to listen. The frequency that
it selects will depend upon the size of the coil L; (inductance) and the size
of the capacitor (capacitance) connected across the coil. The larger the indue-
tance, capacitance, or both, the lower the frequency will be that is sclected.
If we wish to tune the circuit over a range of frequencies, we must make pro-
vision for varying the values in the tuned ecircuit. Although cither the in-
ductance or the capacitance could be varied with the same result, it is easier
mechanically to provide a variable capacitance than to make the inductance
variable. Therefore, a fixed value of inductance is usced, and the frequency is
changed with a variable capacitor. Inductance also is changed when a large
change in frequency is necessary, such as in going from one amateur band to
another. In this receiver the change is made by a series of plug-in coils.

The tuned circuit will tune to the same frequency with any size of coil and
capacitor provided that the product of capacitance and inductance (L X C)
remains the same. The coil can be large and the capacitor small, or vice versa,
or any other combination might be used where the inductance times the capaci-
tance gives the same product. However, there may be reasons that make certain
combinations of inductance and capacitance more desirable than others.

Frequency Stability

In the tuned cireuit of this recciver, a comparatively large amount of ca-
pacitance is used for the purpose of frequency stability Frequency stability
is the ability of a circuit to remain tuned to the same frequency, once the
operator has tuned the circuit to that frequency. There are several things
that may change the frequency of the tuned circuit without the operator
touching the tuning control. Movement of the antenna as it swings in the
wind, or movement of the operator’s hands around the receiver have the most
noticeable effccts. Most of these changes not under control of the operator
are in the nature of changes in capacitance in the circuit. Therefore, if a large
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amount of capacitance is used in the tuned circuit, the uncontrollable changes
are reduced to a small percentage of the total capacitance in the circuit and
their effeets are minimized.

('; provides most of the capacitance. Tt is made variable so that the capaci-
tance can he adjusted to the maximum practicable {for each of the amateur
bands. It can also be used to adjust the tuning range to frequencies outside
the amateur hands for the reception of commercial code signals and short-
wave broadeasts. 'z is adjusted by the small dial ou the right-hand side of
the pancl.

Bandspread

All variable eapacitors of conventional type go through their complete
range of capacitance with one hall revolution of the control shaft. If a capacitor
with a large range of capacitance, such as €y, is used, it will cover so many
frequencies that it will be very difficult for the operator to adjust the capac-
itor to select any one frequency he may desire. €z 1s therefore used only to
adjust the circuit to the approximate vieinity of the group of frequencies
(an amateur band, shortwave-broadcast band ete.) where the operator wants
to listen. Then a smaller group of {requencies in this vicinity is covered more
slowly by another variable capacitor, €', with a smaller range of capacitance.
This 1s called the bandspread capacitor, and is controlled by the targe dial at
the center of the panel. The tuning rate can be slowed down still more by
connecting the bandspread capacitor across only a portion of the coll, as
shown in Fig. 2. Adjustment to the desired signal is made still easier by the
friction reduction control (vernier) on the dial, which permits several revo-
lutions of the control knob while the capacitor rotor is making its half revo-
lution.

The Detector

71 1s the detector tube. The detailed action of the detector is highly com-
plex because it performs scveral functions simultaneously. It amplifies the
signal in the form that it arrives at the antenna (one or more radio frequen-
cies). In this deteclor, regeneration or feedback is introduced by conneeting
the cathode (Pin 2) to a tap on the coil. This provides a means of feeding the
amplified r.f. signal back to the grid so that it can be reamplified in the tube,
thus incrcasing the total r.f. amplification through the tube many times. If the
incoming signal is modulated (phone) it also extracts the audio information
from the amplified r.f. signal. If the incomiug signal is not modulated, the re-
generative detector can be adjusted (made to oscillate) so as to make the
incoming signal have the characteristics of a modulated signal, and then handle
it as such and deliver an audio signal in the output.

('3 and Ry are necessary for proper operation of the detector. Ry controls
feedback by varying the screen voltage. R; drops the supply voltage to a
value suitable for proper control of feedback by Rs. RFC,, C; and Cy comprise
an r.f. filter to keep r.f. from the grid of the following amplifier tube, Vs.

L; is an audio coupling choke. 1t has low d.e. resistance so that the plate
voltage may be fed to the detector tube without loss. €7 is an audio coupling
capacitor that insulates the grid of V. from the detector plate voltage, yet it
allows audio frequencies to reach the grid of the audio-amplificr tube.
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Audio Amplifier

The audio-amplifier tube is biased by the d.c. voltage drop across Rs. Audio
frequencies are bypassed around Rs by Cy. 24 provides a d.c. path for the bias-
ing voltage to the grid.

The primary of the output transformer Ty serves a purpose similar to Lg
in the output of the detector. The transformer also provides a meaus of coupling
to the voice coil of the loudspeaker. 4 stops the flow of d.c. to the headphones,
but permits audio frequencies to reach the headphones. S; turns the speaker
on and off by closing or opening the circuit to the voice coil.

Interpreting What You Hear

Now that you have finished building your receiver (or have bought or bor-
rowed one) and mastered its operation, you're in for the indescribable thrill of
receiving many kinds of signals you’ve never heard before. Within the range
of this receiver vou will hear voice signals from radiotelephone stations (usually
called “phone’ by hams-— the regular tclephone becomes ‘“landline” in ham
lingo!), signals in the International Morse Code (referred to as “‘c.w.”, an
abbreviation of ‘continuous waves’’), time signals which go ‘“beep-beep” or
which have a steady tone with a clock-like ticking mixed in, and several types of
automatic sending equipment which are unreadable without special apparatus.

The phone stations won't pose too many problems to the beginner al-
though you may be confused at first by the technical subjects often discussed
or by the use of phonetic words to identify lctters of the alphabet. (For in-
stance, to avoid confusion an amateur station might say, ‘“ Thisis WIAW, W 1
Adam William”.) A recommended ‘ phonetic alphabet’ is shown on this page.
Otherwise, good operators use a minimum of abbreviations — best practice
on phone is to “say it with words.”

ARBRRL Word List for Radiotelephony
ADAM JOHN SUSAN
BAKER KING THOMAS
CHARLIE LEWIS UNION
DAVID MARY VICTOR
EDWARD NANCY WILLIAM
FRANK OTTO X-RAY
GEORGE PETER YOUNG
HENRY QUEEN ZEBRA
IDA ROBERT )
Example: WIAW ... W 1 ADAM WILLIAM . ..
WI1AW

When you get down to the serious business of learning the code, required
by international law for amateurs the world over, you’ll want to try copying
some code stations through your own receiver.

Call signs are quite readily identifiable, since they are usually repeated
several times, so it is probable that they will be the first symbols you can
recognize from the jumble of dits and dahs emitting from your receiver.






