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MOBILE-MARINE RECEIVER
Specialized 80 Meter Superhet

Fig. 1. Front view of the Mobile-Marine Receiver.
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MOBILE-MARINE RECEIVER

This receiver departs from the usual amateur gear
in that it is designed to cover frequencies used by
other services as well as the 3.5 — 4.0 megacycle
band. This was prompted by the second hobby of
the designer, namely boating, and, therefore, the
desire to have on board a receiver which would not
only cover the 80 meter band but allow monitoring
the various Marine stations operating between 2.0
and 3.0 megacycles.

Since the keynote of this receiver is compactness
with maximum performance and simplicity, no other
bands were included. Other bands could have been
included, however, as in all bandswitching receivers,
the design would have been a compromise and
maximum performance could not have been achieved.
Also the addition of bandswitching would defeat
the keynote of compactness and certainly add to
make the circuit complex instead of simple.

The receiver about to be described is relatively
simple and not difficult to build. The average amateur
should have no trouble in constructing it and making
it work properly.

DESIGN CONSIDERATIONS

During the design of this receiver it was realized
that probably only a small percentage of amateurs
are also boating enthusiasts. Therefore, provisions
were made to allow the builder to select any portion
of the frequency range between approximately 1.7
megacycles and 4.0 megacycles. In other words, for
mobile operation the receiver can be adjusted to
cover only the phone band, 3.8 megacycles to 4.0
megacycles, or as a home station receiver the range
can be adjusted to cover the entire 80 meter band.

Flectrical Circuit

This is accomplished by merely adjusting the value
of the series padding capacitors to be discussed later.

The total current drain is approximately 80 mils.
No attempt was made to keep this down to a mini-
mum as the receiver is used with the usual 300-volt,
100-milliampere vibrator power supply. Past ex-
perience with this type of power supply has provided
some unhappy memories of soaring B plus voltage
when switching from a transmitter drawing the full
100 mils to a receiver drawing only 40 or 50 mils
because of the poor regulation. Voltages produced
at this low drain are in the order of 350 to 375 volts
which means the tubes are not operating within their
proper characteristic condition. Hence, maximum
performance is not achieved.

Eight miniature tubes including a voltage regulator
are employed in a full superheterodyne circuit. All
of the popular superhet functions are incorporated:
Antenna trimmer, R-F Gain control, AVC, BFO,
Noise Limiter and Volume control. Provisions are
also included for phone or loudspeaker operation.

No unusual or trick circuits have been included in
this receiver for the simple reason that any piece
of mobile equipment should be both reliable and
easily repaired away from home. Trick circuits do
not always lend themselves to this requirement.

CIRCUIT DETAILS

Refer to the circuit diagram, Fig. 2. A 6BJ6 serves
as an r.f. amplifier. This type does not have the gain
of a 6AKS5, however, it does have the advantage of
remote cutoff instead of sharp cutoff. Therefore,
smoother AVC action is afforded. C; is the series
padder condenser adjusted to the desired frequency
range. C; is the main tuning condenser and C; is the
antenna trimmer condenser.
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Fig. 2. Circuit diagram of the Mobile-Marine Receiver.
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The 6BJ6 feeds a 6BE6 which serves as the local
oscillator and mixer tube. Condenser Cg is the series
padder adjusted to the same frequency range as C,.
Condenser Cy is the padder adjusted to provide
tracking as well as Cys.

The tuning system, C;, C;, Cs, Cy, Cy1, and Cys,
is exceptionally flexible to allow selection of the tun-
ing range and to make tracking easy. Both slug
tuning and series padding is incorporated to allow
tracking adjustment to be made at both the high
and low ends of the range.

The mixer feeds a 6BJ6 as the first i.f. amplifier
which in turn feeds a second 6BJ6 as the second i.f.
amplifier stage. The intermediate frequency of the
i.f. stages is 455 kilocycles. One stage of i.f. would
have given sufficient gain but the selectivity would
have been poor. Therefore, two i.f. stages were
incorporated operating at reduced gain to provide
adequate selectivity. To further increase the selec-
tivity, J. W. Miller miniature permeability tuned
i.f. transformers, types 12C1 for T; and T and type
12C2 for T3, were used. These were not connected
up in the usual manner but rather with the primary
and secondary reversed; that is, with terminal num-
ber 2 going to the plate and terminal number 4 to
the grid. Connected in this manner the bandwidth
is narrower and the slopes of the selectivity curve
steeper at the sacrifice of gain. It is recommended
that these transformers be used to achieve the same
degree of selectivity.

The second 6BJ6 feeds a 6AV6 which serves as
the second detector, automatic volume control and
first audio amplifier stage. This is conventional in
all respects.

The noise limiter is a conventional self-adjusting
shunt type circuit. A G-E type 1N65 germanium
diode was selected because of its high front-to-back

resistance. No provisions were made to switch this
circuit in and out as it was felt for mobile operation
it would always be used because of the potential
high noise level.

The beat frequency oscillator uses a type 6C4 in
a conventional Hartley circuit. It is coupled to the
output of the 6AV6 by Cx which is a 3 inch piece
of wire twisted around the lead indicated in the
circuit diagram. It is connected into the circuit by
means of switch SWI1B. For those who wish to use
this receiver as mobile only, this part of the circuit
can be omitted.

The output of the 6AV6 feeds a 6AQ5 as a class
Al audio amplifier. It is capable of approximately
4 watts output which is sufficient to drive a loud-
speaker. The audio output transformer, T, is
mounted on the speaker rather than the chassis in
order to conserve space.

COMPONENT PARTS

The only critical component is the main tuning
condenser, Cs. It should be of the type and make
specified. The manufacturer’s name and part num-
ber are shown in the Circuit Constants list whenever
practical.

All resistors specified are of the ordinary plus or
minus 10 percent or 20 percent tolerance. No pre-
cision types are required.

Use of the flat ceramic condensers specified is
recommended as they permit short lead lengths in
wiring and conserve space. Be sure you do not use
flat ceramic condensers as substitutes for the mica
condensers specified. All condensers are of the plus
or minus 20 percent type with the exception of Cjyy
which is a zero temperature coefficient ceramic type.
If the beat frequency oscillator is omitted, this con-
denser is not required.

CIRCUIT CONSTANTS
(All resistors and capacitors = 209 unless specified otherwise)

Ry, Rg, Ry, Ry;. .0.22 meg., 14 watt
R,, Ry, Ry;. ....82 ohm, 14 watt, = 109,
R;, Ry, Ry3, Ry.. 47,000 ohm, 1 watt
Ry, Ry, Ry, Ryy,
Ris, Raivwwwnn os 2700 ohm, 4 watt = 109,

5. ..........22,000 ohm, 14 watt
Rys, Ri7, Rys. .. .47,000 ohm, 14 watt

0.15 meg., 14 watt
..1.0 meg., 14 watt

1.0 meg. potentiometer (Centralab type B)
Rog.o oo 0.1 meg., 14 watt
Rogiioogonnssns 470 ohm, 2 watt

- ...22,000 ohm, 1 watt
..5000 ohm, 10 watt

10,000 ohms potentiometer (Centralab type B)
Raj.ooveennnn. 470 ohm, 1 watt

..130-450 mmf padder (ICA type 613) (See
Text)

Coine 5 5 8 havdin 3 410-410-162 mmf, 3 gang variable condenser
(Philmore 9048)

2.6-19.7 mmf, sub-miniature variable con-
denser (E. F. Johnson 20M11)

0.01 ceramic (Centralab Disc Hi-Kaps, cata-
log number DD-103)

part of C,
...50 mmf ceramic, Hi-Kap, or mica

..160-500 mmf padder (ICA type 614)

..220 mmf mica
100 mmf mica

Cas, Coy, Cag. ... 0.1 mf, 600 volt paper (Aerovox Aerolite)
Copts w55 ¢ s 5 % 0.02 mf, 600 volt paper (Aerovox Aerolite)
Coviiiiii 50 mmf mica
Cos, Cap. .. .....10 mf, 50 volt electrolytic (Sprague TA510)
305 & 5 0 3@ W 6 500 mmf mica
Gl i« o = & swanssors 100 mmf, zero temperature coefficient ceramic
Coge oo i b 5o a0 3-30 mmf ceramic padder
[ &7 7 1.7-8.7 mmf, sub-miniature variable conden-

ser (E. F. Johnson 9M11)
& S e see text

coax jack, type BNC
closed circuit phone jack
455 kc i.f. transformer, input type (J. W.

Miller 12C1)
455 kc i.f. transformer, output type (J. W.

Miller 12C2)
output transformer, 5000 ohm to voice coil
1 mh r.f. choke tapped (National R-300U,

see text)
2 pole, 3 position rotary switch (Mallory

3123])
GE-1N65 Germanium Diode
15 T No. 32 enamel wire close wound on CTC

type LS-4 coil form
Liavmoon u 5 o g svavese 65 T No. 32 enamel wire close wound, spaced

3/16 inch from L;
Lifcscemons. o © e om sneesih 30 T No. 32 enamel wire close wound on CTC

type LS-4 coil form
) 7 65 T No. 32 enamel wire close wound, spaced

3/16 inch from Lg
Ligawsones s o v 9 o 53 T No. 32 enamel wire close wound, tapped

12 turns from ground end, on CTC type
LS-4 coil form




