The Heath GR-78 Receiver

A BOUT TEN vears ago the Heath Company
brought out its “Mohican” transisterized por-
table receiver kit,1 quite an innovation for its day.
That model has now been discontinued in favor of
a newer version, the GR-78. By comparison it
certainly merits a number of “plus™ marks -~
expecially those for selectivity, avoidance of cruas
talk, compactness/portability, and mighty attrac-
tive appearance.

The unit covers 200 kilz to 34 Megs in six
bands. Aslde from its short-wave general coverage,
and ham bandspread, it is useful also for If
marine-band listening (tho there’s not too much to
be heard there by us inland folks these days) as
well 45 a be portable for the summer cottage or
beach, it has good sensitivity and surprising selec-
tivity — in the rf’ section as well as i-fs, It is more
compact, adding to its main purpose of portability,
An internal “Ni-Cad" battery will keep it running
any reasonable number of hours a day if kept
plugged into house power for automatic charging;
or for straight in-the-field operation, more than 8
hours {in our tests, at least) without revitalization.
Charging - as well as full-time operation — can also
be accomplished by connection to a i12-V car
battery. An integral, collapsible whip antenna
makes the unit completely self-mufficient - tho
naturally connection to a separate antenna im-
proves the reception considerably. Audio power
probably wouldn’t satisfy a rock-and-roll teenager,
but is guite adeguate for any normal purpose.
Sideband reception is good, though you won't find
an “upper” or “lower” switch; the BFO is right at
the i-f center. And it is a rather handsome piece of
gear; the most hard-hearted XYL would have
difficulty faulting its appearance in any room of
the house,
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Circuit Features

The block diagram in Fig. 1 shows the general
wet-up, Al cireuitry is of course solid-state, There
are thirteen silicon and two germanium transistors.
Five of the former are FETs, with dual-gate types
employed at appropriate points (rf amp,, mixeys,
product detector) to help avoid cross-modulation
and overloading — somewhat of a problem in the
eatlier Mohican,2

Selectivity is attained primarily through the use
of four tiny ceramic passband filters, twice the
number used in the Mohican; the spec is 7 kHz at &
dB down, which is a good compromise to cover
both be reception and ham sideband. Moreover,
they need no atiention in the alignment process,
and the book says they will hold adjustment for
ten vears or so, Two detector circuits perform theijr
special functions — a simple diode for a-m; an FET
product job for cw and sideband, with the BFQ
signal fed to gate 2. Agc action is provided at two
points. A portion of the i-f signal iz rectified by a
2N3694 and this transistor, in turn, controls the
pain of the first i-f amplifier. in addition, when the
incoming signal rises above a preset level, age
voltage trom 2 pair of diodes is applied to gate 2 of
the rf amplifier to further reduce the overall
teceiver gain,

A double-conversion system is used on the top
band3d only, 18 to 30 MHz, to reduce images from
direct use of the bagic 455 kHz if. A portion of
the circuit is shown in Fig. 2. In all band-switch
positions but ¥, the hasic mixer FET produces 435
kHz output which is fed to G1 of a dualgate FET

¥ The Mohican used bipolar transistors through-
out, and hipolar transistors do not have the
dynamic- ange capability of FETs,

3 With apologies Lo our G friends, to whom 160
meters s “top' band,

Top view of the GR-78. The basic receiver hoard is
at the right, accomodating the i-f, second conver-
sion oscillator, detectors, BFQ and audio circuits,
# larger board, underpeath and only partly visible,
sepves as a patch panel between the various
sections.,
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(400673); in the F position the output is at 4.034
MHz - the local oscillator being that much higher
in freguency than the incoming signal, The same
band-switch position also connects power to a
copversion oscillator (2N3694), crystalcontrolled
at 3579 kHz, whose output goes in (G2 of the
40673, The two signals (3579 and 4(34) combine
to produce the necessary 455 kHz, which con-
tinues an its way through the ceramic filters.

Assembly

The unit is in modular Form. Four printed-
circult boards — antenna, rf, mixer, oscillator -
plug into a large panel furnishing power and the
“patching” hetween sectipns, which are well-
shielded, Al this makes for eawe of wiring and
asseinbly and should the occasion arise
servicing,

Up to the test stage, 4 total of 14 1/2 hours was
required for assembly. A more careful workman
might require additional time, since the writer
seldom goes through the proper preliminaries of
parts counting and sorting, but instead sooner or
later rmutters a-few four-letter words to describe
the Heath Company and its missing part - then
later finds the part was just where the instructions
said it was,

In a unit as compact as this, some of the
soldering processes get a bit delicate, but not
beyond average zhility if suitable care is taken, We
found only the mounting of trimmer capacitors
tricky; again, if one relies on the instructions rather
than his own judgement, he'll make out okay, In
other words, the instruction manual is up to the
usual Heath first-rate standards,

With the bottom cover removed, alignment is
normally accomplished by adjustment of only the
trimmer capacitars. Coil slugs can afso be adjusted,
but this is not usually required, The open area in
the center includes the main tuning capacitor and
the Ni-Cad battery. The vacant space at the right is
room for the speaker, mounted on the top-and-
sicles cover,

Alignment and Operation

The receiver ¢can be aligned with or without test
instruments, We tried “without™ first, and found it
an extremely simple procedure — mosily because
the ceramic f filters need no adjusting, Oscillator-
trimmer settings Jid take a bit of time to provide
avcurate dial calibration, In fact on one band, 3.0
to 7.5 MHz, we had to resort to coil-slug adjust-
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Fig. 1 - Black layout of the GR-78 solid-state receiver. Dualgate FETs are used
in the critical areas of rf amplifier, mixer(s) and product detector,
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Fig. 2 - Dual conversian is used on the highest-frequency band, 18 to 30 MHz. Neormally the output at
455 kHz from the drain of the first mixer is simpiy fed to gate 1 of a 40673 i-f amplifier. When the band
switch is turned to F, however, the first hf oscillator operates 4.034 MHz (rather than 455 kHz) higher
than the desired incoming signal; at the same time a 3.579 crystal osciilator is activated and its energy fed
to gate 2 of the 40673 — which then becomes a second mixer instead of a straight-through i-f amplifier.

ment to obtain proper calihration — and one isn’t
supposed to do that without instruments, A later
check with a signal geperator, however, showed
that the initial alignment was overall, more than
adequate, |

Despite the use of an FET of amplifier that is
tapped down on the tirst-stage voils, self-oscillation
fwith rf gain full ony was at first a troublesome
problem, solved by redressing 4 couple of leads to
the main variable vipacitor and slipping braid over
them. with the braid soldered to nearby ground
lugs. Use of small-diameter coax might even he
petter.

The anly significant difficulty encountered was
in the bandspread setup. First of all, for an old
low-end-of-B0 ¢w man (and there are still a few of
ns left) 3t is nigh impossible to read the dial unless
vou (1) set the unit on an eye-level shelf, or equip
it with propped-up front. or {2} crouch down with
vour chin on the operating table. The top of the
handspread dial is effectively hidden from view in
any other situation.

Kut more important, once you set the main dial
to the desired band edge and start tuning the
bandspread knob, the overall receiver gain rapidly
goes to pot. The reason is that the bandspread
variable 1s a single=section capavitor,tuning only the
osvillator, This arrangement was used in the Mo-
hican also. but apparently the greater selectivity of
the (GR-78 causes tracking problems. The difficulty
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arises 1o only a slight degree at 15 and 10 meters,
but on B0, for example, tuning 100 kHz tfrom the
peaked position requires zbout double the signal
strength to obtain the same output.

A partial solution is to peak the untenna and rf
trimmers with the bandspread set at center scale.
Or one can set the main dial close to the desired
tfrequency and then “zero in” with the bandspread
with litfle or no loss of gain. A much better
solution, if it doesn’t produce feedback, would be
2 3-gang capacitor to replace the single unit now
used for bandspread: there 1s cabinet room. (We
may just try it later.)

Otherwise, operation is satisfactory, A 500-kHz
culibrator helps locate yourself on the dial, espec-
ially if you haven’t matched the readout exactly.
The flywheel op the main tuning knob provides a
fairly smooth “feel.” Two dial lights operate from
a spring-return rocker switch for momentary use at
night.

Final Comments

This is not an expensive unit; one doesn't
expect or get R-390 performance. W1CUT’s review
of the old Mohican included the comments, “These
measurements {about 7 inches high, 12 wide, 10
deep) represent about the smallest practical size
one would want without sacrificing dial area, knob
size, and so on” ‘The newer model has been
lowered in chassis height w0 that the earlier
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3-inch-high dial is now squished to 1 1/2 inches. [f
is a compromise between compactness and opera-
ting convenience.

A beginner shouid find the GR-78 wholly
satisfactory as a basic station receiver. For a more
experienced amateur it could be a good standby
and general-coverage receiver to supplement the
ham-band-oniy units most of us have these days, as
well as having the convenience of completely
portable operation when desired, [n addition, it
would be reassuring to know that in case of power
outage for disaster or whatever reasons, you have
an operating receiver that can go anywhere, -
WILVQ,

Q3T

Heatbhkit GR-78 Receiver

Height: 4 3/4 inches for chassis, plus |
1/2 more for antenna tip.

Width: 11 1/2 inches.

Depth: 9 inches.

Weight: 10 pounds.

Price Class: $130.

Manufacturer: Heath Company, Benton
Harbor, MI 49022,

asT
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The Knight-Kit R-195 Receiver

AN EXAMPLE of straightforward solid-state
circuit design is seen in the Knight R-195 kit
receiver, This |3-transistor superheterodyne re-
ceiver employs a standard single-conversionlineup
with a 455-kHz i, 1t provides coverage from 200
to 420 kHz on its lowest band, then permits
continuous coverage from 350 kilz to 30 MHz on
its four remaining bands.

Ceramie filters are used to set the j-f bandwidth
at 1.5 kHz at the 6-dB points on the i-f response
curve. Though this bandwidth is suitable for ssb
weeeption, it tends to restrict the fidelity when
Hstening to the broadcast band. Cw reception is
satisfactory at this bandwidth, and if additional cw
seiectivity is desired it should be u simple matter to
add an outboard passive filter.!

The kit comes with complete assemhbly in-
structions, and there are no baffling procedures to
follow when putting the unit together. This writer
requited approximately 15 houwrs to build the
receiver, The alignment took one hour fo com-
plete.

Modern circuit design is used in the front-end
section of the eguipment — IFETs being put to
work in the rf amplifier, mixet, und local oscillator.
A common-gate hookup is used in the f stage. The
source is tapped down oa the input tuned circuit
to assure an impedance match and resonable
selectivity, A second tuned civcuit provides added
selectivity, It is used in the drain of Q1, and the
signal from it is coupled to the gate of the mixer,
Q2, through a 0,005-uF capacitor.

A Hartley oscillator is used at Q3. Its cutput is
taken from the oscillator source tap and is fed to
the source terminal of the mixer, across its
51,000-0hm source-bias resistor.

The ceramic i-f filters mentioned earlier are
used as coupling elements between the three
bipolar if stages. An if transformer couples the
third i-f stage to a diode detector for a-m re-
ception. The mode switch on the front panel
selects audio output from a hipolar-transistor

1 MeCoy “A Solid-State Selecioroid,” 8T,
May 1970,

October 1970

product detector during ssb or ew feveption. In the
sshfcw position another section of the same switch
applies operating voltage to the BFO and product
detector to activate those two stages. Audio output
from the detector in use i3 coupled to u foug-stage
audio amplifier which in turn operates the buili-in
speaket or an externally-connected pair of head-
phones,

This top-chassis view of the receiver shows the
front-end circuit-board module extending across
the center section of the chassis, The thres-gang
bandset capacitor is near the front panel at the left
end ot the chassis, Directly helow it is the
i-f/detector circuit board. The hand-spread tuning
capacitor is visible at the upper right of the photo,
ahead of the power transformer.
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