CHAPTER SIX

Radio Receiver Construction

The receivers described in this chapter
can, for the most part, be constructed with
a few inexpensive hand tools. Whether one
saves anything over purchasing a factory
built receiver depends upon several factors
(see chapter 19). In any event, there is the
satisfaction of constructing one’s own equip-
ment, and the practical experience that can
be gained only by actually building ap-
paratus.

After finishing the wiring job it is sug-
gested that one go over the wiring very care-
fully to check for errors before applying
plate voltage to the.receiver. If possible,
have someone else check the wiring after you
have gone over it yourself. Some tubes can
be damaged permanently by having screen
voltage applied when there is no voltage on
the plate. Eleetrolytic condensers can be
damaged permanently by hooking them up
backwards (wrong polarity). Transformer,
choke, and coil windings can be burned out
by incorrect wiring of the high voltage leads.
Most any tube can be damaged by hooking
up the elements incorrectly ; no tube can last
long with plate voltage applied to the control

id

Before starting construetion it is sug-
gested that one read the chapter on Work-
shop Practice.

SIMPLE TWO-TUBE AUTODYNE

A simple yet versatile receiver of modest
cost is illustrated in figures 1, 2, and 3. The
receiver uses an autodyne detector and one
stage of impedance coupled a.f. to give good
earphone volume on all signals. The circuit
is quite simple, as inspection of figure 4 will
disclose.

The receiver uses 6.3-volt tubes, which
may be supplied heater power from either
a small 6.3-volt filament transformer or
a regular 6-volt auto battery. For regular
home use a transformer is recommended, but
the provision for use with a battery permits

Figure 1.

SIMPLE TWO-TUBE AUTODYNE
RECEIVER.

This receiver is inexpensive to build and has ex-

cellent weak signal response. While not as
selective as more elaborate receivers, it makes
a good set for the newcomer's first receiver.

semi-portable operation. This makes the re-
ceiver a good one for a beginner, as it can be
used as a portable or emergency receiver
later on should one decide to build or buy a
more elaborate receiver.

Plate voltage is supplied from a stand-
ard, medium-duty 45-volt B battery. Such
a battery, costing only a little over a dollar,
will last over a year with normal use, as the
B current drain of the receiver is only a few
milliamperes. This voltage is sufficient for
good performance of the receiver, because
the full plate voltage is supplied to the
detector as a result of the use of a choke
(CH.) instead of the usual plate resistor in
the plate circuit of the detector. Also, the
amplification of the 6C5 is practically as great
at 45 volts as at the full maximum rated
voltage of 250 volts. The maximum undis-
torted power output of the a.f. stage is con-
siderably less at 45 volts, but as it is more
than sufficient to drive a pair of phones, there
is no point in using higher plate voltage.
For these reasons a single B battery was de-
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cided upon in preference to an a.c. power
pack, because the battery is not only much
less expensive but permits portable operation.

‘When wired as shown in the diagram, the
receiver should not be used with higher plate
voltage, because the screen potentiometer is
across the full plate voltage, and also because
the 134-volt bias on the 6C5 is not sufficient
for higher plate voltage.

The receiver can be built for about $12,
including B battery and midget filament
transformer, provided inexpensive com-
ponents are chosen.

‘While the receiver will operate on 10
meters and a 10 meter coil is included in the
coil table, the receiver is designed primarily
for 20-, 40-, and 80-meter operation. No
matter how well construeted, an autodyne
receiver is not particularly effective on 10
meters, especially on phone. No provision
was made for 160-meter operation, as the
receiver does not have sufficient selectivity
to distinguish between several very loud
phone signals in the same part of the band.

For 20-, 40-, and 80-meter operation the
receiver compares favorably with the most
expensive when it comes to picking up weak,
distant stations, especially on c.w. However,
loud loeal signals have a tendency to block
it, and therefore more trouble will be ex-
perienced with QRM than with a super-
heterodyne.

The chassis consists of a 6x9 inch Mason-
ite “presdwood” top and 134-inch back of

COIL TABLE
For Two-Tube Autodyne

All coils wound with no. 22. d.c.c. on standard
1%/2-inch forms

80 M.
29 turns close wound; cathode tap 1v2 turns
from ground

40 M.
16 turns spaced 134 inches; cathode tap 112
turns from ground

20 M

7 turns spaced 14 inchés; cathode tap 112
turns from ground

4 turns spaced 1%a incheé; cathode tap 1 turn
from ground

the same material. These are fastened to two
pieces of wood which form the sides of the
chassis. The wooden sides are 13/ inch high,
34 inch thick, and are 6 inches long, including
the Masonite back. The whole thing is held
together with wood screws as may be seen
in figures 2 and 4, and a 7-inch by 1l-inch
metal front panel is attached to the chassis
by means of wood serews sunk in the wooden
end pieces of the chassis.

Inexpensive wafer sockets are used. Be-
cause the thickness of the chassis would make
it necessary to drill holes large enough to
take the whole tube base if the sockets were
mounted below the chassis as is eustomary

Figure 2.

BACK VIEW OF THE TwO-
TUBE AUTODYNE.

The chassis is made of wood and

Masonite wall board. The “‘shield

hat” for the grid leak and con-

denser hide most of the main
tuning condenser.
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Fi'gure 3.
UNDER-CHASSIS VIEW OF
TWO-TUBE AUTODYNE.
The construction of the chassis and
placement of components is clearly
illustrated. If desired the phone
jack may be mounted on the back
of the chassis.

with metal chassis, the sockets are mounted
on top of the chassis. This is clearly illus-
trated in the photographs.

Correct connection of the socket terminals
can be assured by referring to the socket
connections for the 6J7 and 6C5 in Chapter
5. Bear in mind that these are bottom views
of the sockets, with the socket facing you
the same as when soldering to the terminals
from the underside of the chassis.

Connections for filament and plate power
are made by means of a terminal strip which
is mounted over a hole eut in the back of

the chassis. If you do not have the proper
tools for cutting out a long, rectangular hole,
four separate holes about 34 inch in diameter
will take the terminal screws and lugs. If
desired, the terminal strip can be replaced
by four Fahnestock clips screwed directly
to the back of the chassis.

The phone jack is shown mounted on the
front panel, along with a toggle switch in the
B plus lead. If mounted on the metal front
panel, the phone jack must be insulated from
the panel by means of fiber washers to pre-
vent shorting the plate voltage. The jack

able

Co—100-zufd. midget vari-
able

C:—100-uufd.  smallest
size mica condenser

C.—0.25-ufd. tubular, 400
v.

C:—.0005-1fd.  midget
mica

Ce—.01-ufd. tubular, 400

V.
R:—3 meg., /2 watt
Re—50,000 ohm pot. NECTION A

Figure 4.
WIRING DIAGRAM OF TWO-TUBE AUTODYNE.
By substituting a 6S7 for the 6J7 and a 6L5-G for the 6C5, the receiver can
be run economically from dry cells for heater power. Only 4%2 volts is re-
quired, and three no. 6 dry cells will give over 150 hours life.
Ci—15-pufd. midget vari- ANT.
o TWISTRA|FEW INSULATED TURNS

JACK FOR
HEADPHONES.
INSULATED
FROM PANEL

R:—0.25 meg., 2 watt N
R—0.5 meg., 12 watt =
BC—11/4-volt bias cell

CH—300 or more hy., 5

A.C.ORD.C.
ma.
L,—See coil table

OR STORAGE BAT.
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FROM TRANSFORMER _6
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Figure 5.
SIMPLE THREE-TUBE SUPERHETERO-
DYNE.

The bandset condenser is to the left, the de-

tector “‘resonating” condenser to the right. The

latter makes an effective volume control. The

small knob operates the regeneration potentio-
meter,

could just as well be mounted on the back
of the chassis, in which case it would not
require insulating washers.

The screen potentiometer is across the B
battery and draws a small amount of current
even with the filaments turned off; hence
it is necessary either to unhook the B battery
when the set is not in use or else incorporate
a switeh to accomplish the same thing. If
desired a potentiometer with an “off switeh”
can be used, in which case the B battery is
disconnected simply by turning the poten-
tiometer knob all the way to the left. The
heaters are turned off by turning off the
110-volt supply to the filament transformer.

As is true with any grid leak type de-
tector, the grid lead (including the grid leak
and condenser) must be shielded thoroughly
in order to avoid bad hum pickup, commonly
known as “grid hum.” This is acecomplished
effectively by soldering the grid leak and grid
condenser (both of the smallest physical size
procurable) directly to the grid elip and
shielding the whole business by means of a
“hat” consisting of a regular metal tube
grid shield cap to which is soldered a ree-
tangular piece of tin or galvanized iron as
shown in the illustration. The latter meas-
ures about 114 by 3 inches and is bent in
the form of a “U,’ then soldered to the
grid clip shield. Care must be taken that
the shield does not short out against any of
the connecting leads.

The antenna may consist of a 50 to 100
foot length of wire as high and in clear as
possible. It is capacity coupled to the re-
ceiver by means of a few turns of insulated
wire around the grid lead. A small 3-30 pufd.

compression type mica trimmer may be sub-
stituted as a variable coupling condenser if
desired.

After the correet position of the bandset
condenser (C:) is defermined for a given
band, a seratch or mark is made on the back
rotor plate to enable one to adjust the band-
set condenser for any band simply by observ-
ing the marks on the bandset condenser.

The wiring diagram assumes that the
receiver will be used with magnetic type
earphones. If crystal earphones are used,
a small 30-hy. choke should be connected
across the headphone jack.

SIMPLE THREE-TUBE
SUPERHETERODYNE

The small superheterodyne shown in the
accompanying illustrations has praetically
all of the advantages of sets having many
more tubes. It has good image rejection,
selectivity and sensitivity, and drives either
phones or a dynamic loudspeaker to good
volume.

A 6K8 converter directly feeds a regener-
ative second detector operating just above
1500 ke. The latter is impedance coupled to
a heam tetrode audio tube. The plate cur-
rent and audio power output are too great
for a pair of phones; so the phones are con-
nected in the screen circuit.

Excellent selectivity and sensitivity are ob-
tained on phone by running up the regener-
ation on the second detector right to the edge
of oscillation. By advancing the regenera-
tion control still farther the second detector
will oscillate, thus providing autodyne recep-
tion of code signals. The regeneration also
acts as a sensitivity control to prevent bloek-
ing by very loud local signals. To keep loud
phone signals from blocking, the regenera-
tion is decreased way below the edge of oscil-
lation. To keep loud ec.w. signals from
blocking, the regeneration control is ad-
vanced full on. :

The 6K8 converter is conventional and no
special precautions need be taken with this
stage except to keep the first detector leads
as short as possible in order to obtain maxi-
mum performance on 10 meters. A mini-
mum number of coils is required for all-band
operation (10 to 160 meters) because the
oscillator coil for each band serves as the
detector coil for the next higher frequency
band, the tickler serving as the antenna wind-
ing. Thus all coils except the 160-meter de-
tector and 10-meter oscillator coils do double
duty.

The set is built on a metal chassis meas-
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uring 2% inches by 6 inches by 8 inches.
This supports a 7-inch by 10-inch front
panel. The correet placement of components
may be determined by referring to the illus-
trations.

To obtain regeneration in the grid leak
type second detector, a tickler coil is added
to the i.f. transformer. Inspection of fig-
ure 7 will show that the second detector then
resembles the common “autodyne” grid leak
detector with regeneration control.

For maximum performance, the detector
should go into oscillation when the sereen
voltage is about 35 volts. This is accomp-
lished by using as a tickler 3 turns of no. 22
d.c.c. wound around the dowel of the if.
transformer, right against the grid winding.
Few tickler turns are required, as there is no
antenna to load the detector, and therefore
it goes into oseillation with but little feed-
back.

To wind the tickler, simply remove the
shield from the i.f. transformer, and, using
a foot length of the same d.c.c. used to wind
the plug in coils, wrap three turns around
the dowel as closely as possible to the grid
winding. Then twist the two leads together
to keep the turns in place and replace the
shield. The polarity of the tickler must be
correet for regeneration; if oscillation is not
obtained, reverse the two tickler leads.

Care must be taken with the grid leak, grid
condenser, and grid lead of the 68J7; other-

wise there will be “grid hum.” The outside
foil of the tubular grid condenser should go
to the i.f. grid eoil and not to the grid of the
tube.  Connection to the grid pin of
the 6SJ7 socket should be kept as short
as possible—not over a half inch, and both
grid leak and grid condenser should be kept
at least a half inch from other wiring.’ In
some cases it may be necessary to shield the
grid leak and condenser with a small piece
of grounded tin in order to eliminate grid
hum completely.

The phone jack is a special type, eom-
monly called a two-cirecuit “filament light-
ing” jack. It is connected so that when the
phones are inserted they not only are eon-
nected in the screen ecireuit in such a way
that no d.c. flows through the phones, but
the speaker transformer is shorted out in
order to silence the speaker. Switching the
plate of the 6V6 directly to B plus also im-
proves the quality in the phones slightly.

Any well-filtered power supply delivering
between 300 and 375 volts at 50 ma. can be
used to supply the receiver. If the speaker
is of the p.m. type, requiring no field supply,
a 200 to 250 volt power pack will suffice.

Either a two-wire feeder or single-wire
antenna worked against ground can be used.
For doublet input, eonneect to the two an-
tenna coil terminals. For Marconi input,

ground one terminal and conneet the antenna
to the other.

Figure 6.
REAR VIEW OF THE SIMPLE
SUPER.

The detector coil is to the left,
directly above the detector tuning
condenser, and the oscillator coil
is to the right. Antenna termi-
nals, power socket, speaker plug
socket, and earphone jack may be
seen on the back drop of the
chassis.
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Figure 7.
WIRING DIAGRAM OF THE SIMPLE SUPER.
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._.')ACK SOCKET
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Ci, Co—50-uufd. midget  Cio—.001-zfd.  tubular,
variable 600 v.

C:—140-pufd. midget vari-  Cus—25-ufd. 25 v. elec-
able trolytic

C4, Cs, C11, Cr—0.1-ufd. Cis—4-ufd. 450 v. midget

tubular, 400 v. tubular electrolytic

Cs, Co—.0001-ufd. tubu- Ri, R=—50,000 ohms,
lar, 600 v. 114 watts
Ce, Cr, Cu»—- 01-ufd. tu- R+—300 ohms, 1 watt
bular, 600 v. R.—40,000 ohms, 12
watt

POWER
PLUG

+350 V.
6.3 V.AC.
-8

R—>5 meg. insulated /2 IFT—1500 kc. replace-

watt resistor

Re—100,000 ohm poten-
tiometer

R—100,000 ohms, 11/
watts

Rs—400 ohms, 10 watts

Rs+—500,000 ohms, 112
watts

R1—10,000 ohms, 10
watts

ment type i.f. trans.
(see text for tickler
data)

CH—High impedance au-
ﬂio choke, 500 or more
Y.

Phone Jack—Two circuit
“filament lighting” type

Adjusting the mica trimmer on the grid
coil of the if.t. changes the i.f. frequency.
The trimmer on the plate coil should always
be resonated for maximum signal strength.
It need not be touched after the initial ad-
Jjustment unless the grid trimmer is changed.
The if. frequency should be adjusted to
about 1550 ke. and then a check made to make
sure it is not right on some nearby police or
high fidelity broadeast station.

The only band on which images might be
bothersome is the 10-meter band. In most
cases objectionable images can be eliminated
without serious loss in signal strength by
shifting the h.f. oscillator to the other side
by means of the bandset condenser. The
receiver will work with the oscillator either
higher or lower by the i.f. frequency than
the received signal. On the higher frequency
bands the bandset condenser tunes over a
wide enough band of frequencies that it hits
both sides.

On certain bands the gain and sensitivity
are better with the h.f. oscillator on one side
of the detector than on the other. Some ex-
perimenting with the bandset condenser
should be made on those bands where it is
possible to hit both the high and low side
with the bandset condenser.

ECONOMICAL FIVE-TUBE
SUPERHETERODYNE

The sensitivity of the simple superhetero-
dyne just described can be increased by the
addition of a tuned r.f. stage ahead of the
mixer. The gain and selectivity can be
increased by the addition of an i.f. stage.
These additions do not add greatly to the
total cost and the improvement in perform-
ance makes their incorporation highly de-
sirable. The construction, however, is some-
what more difficult, and should not be
attempted as the builder’s first effort.
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Figure 8,

UNDER-CHASSIS VIEW OF
SIMPLE SUPER.

Not much room to spare, but all

comporents fit without crowding.

The phone jack Is mounted di-

rectly on the rear drop of the

metal chassis; because of the

method of connection, no insulat-
ing washers are required.

S S LA AL o

Electrieally the receiver is essentially the

same as the three-tube superheterodyne ex-
cept for the addition of a 6K7 radio fre-
quency stage and a 6SK7 intermediate
frequency amplifier. To minimize the num-
ber of tuning controls, the tank condenser
for the r.f. stage is ganged with the tank
condenser of the mixer stage.

Mechanical Layout. The r.f. stage is lo-
cated on the left front corner of the 7x11x2
inch chassis. The mixer stage is placed at
the rear left corner of the chassis, with the
shield partition visible in figure 9 separating
it from the r.f. stage. Placing the r.f. and
mixer coils toward the edge of the chassis
removes them from the proximity of the
front-to-back shield, which otherwise might
lower the gain obtained in the tuned cireuits.

The under-chassis view, figure 11, shows
the location of the two 50-yufd. ganged con-
densers used to tune the r.f. and mixer stages.
By reversing the usual mounting procedure
on these condensers and hanging them stator
side down from the chassis, the shafts are
brought out at the center of the front drop.
A small isolantite coupling is used to gang
the two condensers.

For data on how to wind the tickler turns
on the second i.f. transformer, refer to the
description given for the three-tube superhet-
erodyne previously deseribed. The procedure
is the same for either receiver. The remarks
pertaining to grid hum in the second detector
also apply to the five tube model.

The receiver is designed for enclosure in
a metal cabinet. The cabinet completes the
shielding between the r.f. and mixer stages,

COIL TABLE
For Simple Super

160-M. Det. .
58 turns no. 24 enam. close wound on 1V2 in,
form, padded with 50 pufd, midget mica fixed
condenser placed inside form. Ant. coil 14 turns
close wound at ground end spaced Y4 in. from
grid winding.
160-M. Osc.—80-M. Det.

42 turns no. 22 d.c.c. close wound on 112 in.
form. _Bandspread tap 20 turns from ground

end. Tickler 9 turns close wound, spaced 1/16
in. from main winding.

80-M. 0sc.—40-M. Det.

20 turns no. 22 d.c.c. spaced to 1ll%2 in. on
114 in. form. Bandspread tap 12 turns from
ground end. Tickler 8 turns close wound,
spaced /8 in. from main winding.

40-M. 0sc.—20-M. Det.
11 turns no. 22 d.c.c. spaced to 14 in. on
132 in. form. Bandspread tap 5 turns from
ground end. Tickler 6 turns close wound, spaced
/g in. from main winding.

20-M. 0sc.—10-M. Det.
5Y2 turns no. 22 d.c.c. spaced to 1 in. on
114 in. form. Bandspread tap 3 turns from
ground end. Tickler 4 turns close wound, spaced
1/16 in. from main winding.

10-M. Osc.

3 turns no. 22 d.c.c. spaced to 1 in. on 1V
in. form. Bandspread tap 1Y turns from
ground end. Tickler 2 turns close wound,
spaced 1/16 in. from main winding.

Tickler is always at ground end of main coil.
Note that two highest frequency coils are on
13/ in. forms, rest 132 in. Tickler polarity must

 be correct or mixer will not oscillate.
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Figure 9.
TOP VIEW (F 5-TUBE
SUPERHET.
R.f. stage at the front, mixer
at the rear and the if. and
audio strung out along the
rear and far edge of the chas-
sis. A corner of the oscillator
coil may be seen peeking
around  the  front-to-rear
shield.

and prevents oscillation. If a metal cabinet
is not used, more elaborate shielding par-
titions than those illustrated in figure 9 will
be required.

Coils, If the data given in the coil table
are followed closely no trouble should be ex-
perienced in getting the r.f. and mixer stages
to track accurately. It will be noted that the
r.f. and mixer coil secondaries are identical
on all bands except 10 meters, where the r.f.

stage has one less turn. It is a simple matter
to check the tracking. All that is necessary
is to loosen the set screws on the coupling
between the r.f. and mixer condensers and
resonate each condenser separately. By ob-
serving the amount of capacity used to reso-
nate each stage near the center of the band
in question, it may be determined whether
an increase or decrease in the inductance of
either eoil is necessary.

COIL TABLE

Band Ly

L2 Ls

Grid—42 turns closewound

Form—1%42” dia.

Grid—42 turns closewound
80 |Antenna—7 turns closewound |Plate—9 turns closewound
Form—1%2" dia.

Grid—20 turns spaced to 112"
Tickler—8 turns closewound
Tap—15 t. from ground end
Form—112" dia.

40 |Antenna—6 turns closewound
Form—132" dia

Grid—21 turns spaced to 1Y2"|Grid—21 turns spaced to 112" |Grid—10 turns spaced to 1l4”
Plate—7 turns closewound
Form—1142" dia.

Tickler—6 turns closewound
Tap—6/2 t. from ground end
Form—114" dia.

Form—114" dia.

Grid—11 turns spaced to 114”|{Grid—11 turns spaced to 114”)Grid—6 turns spaced to 17
20 |Antenna—4 turns closewound |Plate—6 turns closewound
Form—1%%2" dia.

Tickler—4 turns closewound
Tap—4 t. from ground end
Form-—11/4" dia.

Grid—6 turns spaced to 1”

Form—114" dia.

Grid—7 turns spaced to 1”
10 |Antenna—4 turns closewound [Plate—4 turns closewound
Form—114" dia.

Grid—3 turns spaced to 1”
Tickler—3 turns closewound
Tap—2 t. from ground end
Form—114" dia.

All coils are wound with no. 22 d.c.c. wire
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Figure 11.

SHOWING FRONT PANEL
AND UNDERssllgE OF CHAS-

Most of the “works” are
under the chassis. The two
ganged r.f. and mixer tuning
condensers are visible in this
photograph, as is the oscit-
lator bandsetting condenser.

GENERAL WIRING DIAGRAM OF THE FIVE-TUBE SUPER.

Figure 10.

C1, Co—50-pufd.
variable

C:—25-pufd. midget vari-
able

C.:—140-pnfd.
variable

Cs—0.1-ufd. 400-volt tu-
bular

Ce—.0001-ufd. mica

Cr—.01-ufd. 400-voit tu-
bular

CQ, cg, Cm, C1:—0.1-xfd.
400-volt tubular

C12—.0005-ufd. mica

Cis—.0001-xfd. mica

midget

midget

C1—.01-ufd. 400-volt
tubular

Cis—8-ufd. 450-volt elec-
trolytic

Ci1e—10-ufd. 25-volt elec-
trolytic

C1—0.1-nfd. 400-volt tu-
bular

Note: Omitted from the
diagram was a con-
denser from the 6SK7
i.f. stage cathode to
ground. This condenser
should be a .0l-ufd.
400-volt unit.

R:—75,000 ohms, 12
watt

R+—25,000 ohms, 2 watts
Rs—60,000 ohms, 1 watt
R~—300 ohms from stop

on Rs

Rs—10,000-ohm  poten-
tiometer

Re—2000 ohms, 12 watt

R—250,000 ohms, 12
watt

Rs—1 megohm, 12 watt

Rs—10,000-ohm  poten-
tiometer
Ris—100,000 ohms, 1
watt

Rs
MW
gp8S97_ Cua _6F6 E5eKEY
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N
s S
{ A L~ S i
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\1, Rg Rn‘>
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{ Riz Cis
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H SO 18

6.3 V. TO HEA
Tl N
Ri;:—250,000 ohms, 14

watt
Riz—600 ohms, 10 watts
Ri, Ru—300 ohms, 12

watt
IFT1~-1500-ke. input i.f.
transformer
[FTe—1500-kc. input if.
transformer (see text
for alterations)
S—S.p.s.t. toggle switch
Ly, Lz, Ls—See coil table
T.—Pentode output trans-
former (on  speaker
chassis)
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Figure 12.

FRONT PANEL VIEW OF THE AD-
VANCED SUPERHETERODYNE.
Maximum operating flexibility is pro-
vided by having all controls on the
panel. In the top row the controls
are, from left to right: regeneration,
noise limiter, a.f. gain, b.f.o. pitch,
and bandswitch; bottom row: r.f.
gain, i.f. gain, phones-speaker switch,
b.f.o. injection, and standby switch.

The oscillator bandspread tap loeation
given in the coil table will give nearly full-
dial coverage of each band. Individual con-
structors who may have different ideas as to
the proper amount of bandspread to use may
move the taps along the coils to obtain any
desired amount. The 20- or 75-meter phone
bands may be spread across the whole dial,
for instance, by moving the taps on the coils
for these bands nearer the grounded end.
Conversely, any one of the bands may be
packed into a few dial divisions by moving
the coil tap on that band to the grid end of
the coil.

Initial Operation. After the receiver
has been connected to a power supply de-
livering from 250 to 300 volts and a speaker
having a field resistance of 1500 to 2500
ohms, the i.f. stage and second detector in-
put circuit should be aligned. This is best
accomplished with the aid of a signal gen-
erator operating in the 1500-t0-1600 ke.
range coupled loosely to the grid of the
mixer. The detector should go into oscilla-
tion very smoothly when the regeneration
control, R, is advanced. If oscillation does
not take place it is probable that the tickler
is improperly phased, and the tickler connec-
tions should be reversed.

After the i.f. amplifier has been aligned,
a set of coils should be plugged in and the
oscillator bandsetting condenser set to the
proper capacity for the coils in use. With
a 0-100 scale, with zero at the low capacity
end, this setting will be as follows: 10 meters,
35; 20 meters, 80; 40 meters, 60; 80 meters,
60. Next, the r.f. and mixer tuning control
should be brought into resonance and, after
the oscillator bandsetting control has been
adjusted to center the band on the dial, the
receiver is ready for use,

ADVANCED BANDSWITCHING
PHONE AND C. W. RECEIVER

Quite often receivers are designated as
either “phone” or “c.w.” sets. This is a de-
sirable designation because the receivers in
question have been designed for peak per-
formance in one type of operation and the
other use becomes of secondary importance
in their circuit arrangement. However, it is
quite possible to design a receiver for peak
performance for both phone and c.w. Such
a receiver is pictured in figures 12-15. This
receiver should appeal to the advanced con-
structor who has had previous experience in
receiver construction.

After adequate sensitivity has been pro-
vided by a well-designed “front end,” two
widely differing characteristics in if. se-
lectivity must be included to give a universal
phone-c.w. receiver. These are: (1) a square-
topped selectivity with narrow “skirts” for
phone reception and (2) sharply peaked se-
lectivity for single-signal ec.w. reception.
These two characteristics are provided in
this receiver along with such other features
as bandswitching, noise limiter, optional
a.v.c. or manual gain control on either the
i.f. or r.f. stages, b.f.o. injection control, and
double conversion for the elimination of
images.

Bandswitching. Bandswitching is sel-
dom employed in home-constructed receivers
because well-designed coil and switch as-
semblies are rather costly. By limiting the
switching to three bands, however, the cost
of the coil and switch assembly may be made
little more than that of a set of plug-in coils.
Three 3-pole, 3-position isolantite selector
switches are used. As may be seen from the
circuit diagram, each of these switches per-
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Figure 13.

SHOWING THE CHASSIS LAY-
OUT OF THEPéRI?VANCED Su-

From the rear, the location of the

various components above the chassis

is clearly visible. The three large

shield cans at the left edge of the

chassis cover the plug-in coils which

are used for the 40- and 80-meter
bands.

forms three switehing operations for each
band for each stage in the “front end.” The
10- and 20-meter band coils are air-
supported and mounted under the 6-inch-
deep chassis close to their respective switch
sections. For the third band, which may be
either 40 or 80 meters, a set of 5-prong
sockets under the shield cans at the right
edge of the chassis is switched into the cir-
cuit. Thus three bands are made available
at the flip of a switch and a fourth band ean
be had through the use of plug-in coils.

Circuit Arrangement. To eliminate images
on the higher-frequency bands and at the
same time allow a high degree of selectivity,
the i.f. channel employs double eonversion.
That is, signals are first converted to
a relatively high frequenecy (1500 ke.)
and amplified and then again converted, this
time to a relatively low frequency (175 ke.)
and further amplified. High selectivity is
made available, when desired, through the
use of optional regeneration in the 175-ke.
stage. The square-topped, bandpass char-
acteristic so necessary for phone reception
is effected by negative-mutual coupling coils
in the 1500-ke. i.f. amplifier.

Tube Lineup. An 1853 tube is used in
the r.f. amplifier stage. This stage, as well as
all the others in the receiver except the 6J5
first audio stage, receives fixed bias from the
bias network, Rgy, Razs. The r.f. gain po-
tentiometer, Ru, varies the amount of this
fixed bias from 3 to 20 volts. When the r.f.
gain control is turned completely “off,” the

switech S: is operated and the 1853 grid re-
turn is connected to the a.v.c. line. The cath-
ode of detector-a.v.c. diode is returned to the
—3 volt line so that the bias on either the
manual or the a.v.c. positions never falls be-
low 3 volts. The gain control circuit on
the i.f. stages is a copy of that on the r.f.
stage, with either a.v.c. or manual gain being
applied to the grid returns of the first
mixer, 1500-k.c. 1f. amplifier and second
mixer. The 175-ke. i.f. amplifier stage re-
ceives fixed bias directly from the -3 volt
line, as either manual or automatic adjust-
ment of gain in this stage would result in
difficulty in attempting to set the regenera-
tion control.

The 6SA7 first mixer stage is entirely con-
ventional, with injection from the grid side
of the oscillator tank cireuit through a 50-

pufd. condenser, Cu. A 6J5 is used in the

oscillator in a grounded-plate Hartley ecir-
cuit. 150 volts of regulated voltage is ap-
plied to this stage from the VR-150-30 reg-
ulator tube.

- Negative-Mutual Coils. The negative-
mutual coupling coils in the 1500 ke. if.
stage must be connected as shown in the
diagram. These units have six turns on each
winding, the coils being interwound on a Yb-
inch form. No. 22 d.c.c. wire is used. TFol-
lowing the 6SK7 1500-k.c. stage is the 6SA7
second mixer. Some changes are necessary
in the oscillator eoil specified in the parts
list and Buyer’s Guide to make it suitable
for use with the 6SA7. The coil must be

.
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Figure 14.
SCHEMATIC DIAGRAM OF THE ADVANCED SUPERHETERODYNE.

C, €, Co—35-unfd.  Cie—0.1-2fd. 400-voit tu-
midget variable bular

C;, CS, Ca, C—0.01-xfd. C1—.0001-£fd. mica
midget mica Cis, Cis, C2, Cor—0.1-2fd.

Cs, Ce—0.1-ufd. 400- 400-volt tubular
volt tubular C2c—.0001-xfd. mica

Ci0—.05-ufd. 400-volt tu-  Ca, C2—0.1-zfd. 400-
bular : volt tubular

Cu, Ciz—01-pfd. 400-  Cp—.01-sfd. 400-volt
volt tubular tubular

Cix—.05-ufd. 400-volt tu-  Cee—10-ufd. 25-volt elec-
bular trolytic

C1.—.00005-2fd. mica Cx, Co—.01-ufd. 400-

C1—.0001-ufd. mica volt tubular

Cz, Cso—0.1-ufd. 400-  R,—100,000 ohms, V>
volt tubular watt
Cs1, Coe—25-pfd. 25-volt  R~—40,000 ohms, 1%

electrolytic watt
R:—100,000 ohms, V2

Ca:—.0005-ufd. mica
Casi—15-upfd, midget watt
R~—100,000 ohms, -

variable
Co—0.1-ufd. 400-volt tu- watt

bular R—50,000 ohms, 1>
C3c~—80-225-uufd. mica watt

trimmer R—2000 ohms, 12 watt

Car, Cos—0.1 ufd. 400-volt  R;, Rs—100,000 ohms,
tubular 12 watt

removed from the shield ean and the leads
from the original tickler winding discon-
nected from the terminals on the mounting
strip. Next, 20 turns of small silk or cotton-
covered wire should be wound around the
dowel coil mount as close to the bottom of
the original winding as possible. If this eoil
is wound in the same direction as the grid
winding the proper method of connection
will be as indicated on the diagram. The
direction of the grid winding may be ob-
served by noting the direction in which the
grid lead enters the insulating ecompound.
After these changes have been made the
trimmer condenser Cws should be mounted

inside the shield ean with its adjusting serew
protruding through a hole in the top, and
the grid leak and condenser assembly, Rus,
Cur, mounted within the shield. It is a rather
tight squeeze to get all of these components
within the shield but it is quite necessary
that they be placed there as any harmonies
from this oscillator section reaching the r.f.
section of the receiver might cause unwanted
“phantom” carriers to appear. With the
parts located as described, however, there is
no trouble of this type. Shielded grid and
cathode leads must be run from the coil ter-
minals to the 6SA7 socket.
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TO HEATERS.

Re—2000 ohms, 1/2 watt

R1—100,000 chms, 12
watt

Ru, Rig—5000-ohm wire-
wound potentiometer

Rz—100,000 ohms, 12
watt

R1.—2000 ohms, 10 watts

R1s—1000-chm wire-
wound potentiometer

R10—2000 ohms, 12 watt

Ri—40,000 ohms, 2
watts

Ris, R1—50,000 ohms,
12 watt

R2—2000 ohms, V2 watt

R——100,000 ohms, %2

watt
R2>—2000 ohms, 12 watt

Rex—5000-ohm  carbon
potentiometer
Rsu—250 000 ohms, 12

sz—l megohm, Y2 watt

Rx—250,000 ohms, V2
watt

Ra;, Rs—1 megohm, /2

wal
Ry—2500 ohms, /2 watt
Ry—100,000 chms, ¥z

watt
Rs—500,000-ohm  poten-
tiometer
Rss—250,000 ohms, 12
watt

Rse—50,000 ohms, 12

watt
Rsi—15 ohms, 10 watts

Rss—150 chms, 10 watts
Rse—100,000 ohms, 12

watt

Rsr—10,000-ohm poten-
tiometer

Rss—250,000 ohms, 12
watt

T:—1500-kc. input if.
transformer

Tn, Ta, T.—1500-ke. in-
terstage i.f. transformer

Ts, Te—Negative-mutual
couplmg coils (see text)
Tr—175-kc. input if.
transformer

Te—175-kc. diode output
i.f. transformer

Te—175-kc. b.fo. trans-

L, Ls, etc.—See coil table

L.—B.c. band 465-kc. os-
cillator coil (see text)

S;—Three-section 3-pole,
3-position isolantite se-
lector switch

Sz, Ss—Single-pole double-
throw switch (on gain
control)

S—Single-pole three-
position noise limiter
switch

Se—D.p.d.t. switch

Se—S.p.s.t. switch (on in-
jection control, Ra)

S—S.ps.t. switch

Lia, Cia, Loa, Cea, etCc—
See coil table

former

175-Kec, Channel. The 175-k.e. if. chan-
nel is conventional except for the method of
obtaining regeneration for single-signal re-
ception of e.w. signals. The regeneration
control, R=, is placed between the ground
side of the 6SK7 screen by-pass and ground.
In some cases it may be necessary to place
an additional ecapacity between the grid and
plate of this stage to permit full regenera-
tion to be obtained. The additional capacity
can well consist of a short length of push-
back wire connected to the grid terminal on
the socket and run over near the plate
terminal.

A 6HS6 is used as the detector-noise limiter.
One of the diodes serves as a diode detector

and a.v.e. rectifier, while the other diode per-
forms the function of noise limiting. A
three-position switch in the noise diode
cathode allows either off, phone, or c.w. set-
tings. Returning the cathode of the detector-
a.v.e. diode to the -3 volt line insures a
minimum 3-volt bias at all times on the
stages operating from the a.v.c. line. The
audio system following the detector is en-
tirely conventional and needs no detailed
comment.

Mechanical Layout

Looking at the receiver from the fronmt,
the components above the chassis are as
follows: Along the right edge, from front



