At the left above, a top view of the SX-117 receiver. At the right in the photo are five crystals which determine the various

500-ke. tuning segments, and sockets for additional crystals. Also fo the right in this top view, in a small sub-chassis

mounted above the main deck, is the 100-ke. crystal calibrator. At the far left, the cylindrical can just behind the panel

contains the control for the notch filter. The other two crystals visible to the rear of this and to the right are for upper and

lower sideband selection. Terminals along the rear edge of the chassis provide for the usual loudspeaker connection,

receiver muting, antenna input (there is a %-inch hole punched out so that you can add an SO-259 connector in lieu
of the phono plug provided), and grounding. The photo at the right is a bottom view of the SX-117 receiver.

product detector funetions as b.f.o. - its pitch
is controlled by a frovnt-panel control. Another
three-position front-panel switeh controls the
noise limiter and the calibrate oscillator. The
noise limiter consists of u pair of silicon diodes
in an if-type limiter which is most effective
in reducing impulse noise on e.w. and sas.b.
The ealibration oscillator uses u 100-ke. crystal.

One section of 1y acts as a.g.c. amplifier and
rectifier. A.g.c. functions at afl times, even on
c.w., there being no way to disable it. Fast-
attack, fast-release I8 automatically selected
for a.m., while fast-attack, slow-release is auto-
matiecally selected for c.w. and ss.b. operation
when the ruNCTION switch is operated.

Cieneral eoverage may be obtained by plugging
additional erystals into the suxiliary oscillator
sockets. Between 85 ke, and 3.0 Me. it is also
necessary to couple an external tuned circuit

Hallicrafters $X-117 Receiver

Height: 734 inches.

Width: I3 inches.

Depth: 1434 inches.

Weight: 1814 lbs.

Power requircments: 1053 to 125 volts,
70/60 eyceles, 70 walls.

Price class: $100.

Manufacturer: MHallierafters Co., Chi-
eago 21, 1L,

{Mode!l HA-10) between the antenna and the Le
ANTENNA jack.

Arranged along the rear apron of the receiver
are jacks {phono type) for antenna input, Lf.
antenna input, v.f.o. output, and crystal oscifla-
tor output, and a terminal strip for speaker con-
neetions and receiver muting. - f2.L.B.

N;MOST from the earliest ss.b. activity on
S\ lower bands, discerning v.h.f. men have
known that this mode has great possibilities for
extending the reliahle working range on 50 Me,
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The Heathkit 50-Mc.

S.S.B. Transmitter, Model HX-30

and higher bands. Real popularity for s.s.b. has
been slow in developing on the v.h.f. secene,
however, mainly because of the cost and com-
plexity of suitable geur,
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Interior of the Heath 50-Mc. s.s.b. transmitter. The “pent-
house™ just in back of the panel is the v.f.o. assembly.
Power supply components are at the lower left. YOX
circuits are in the right rear corner, with audio and
balanced-modulator stages toward the panel. The 50-Mc.
r.f. stages are hidden behind the
dial drive, at the upper left.

The would-be v.h.f. sidebander has had two
principal roads open: he could build a complete
sctup himself, or he could make (and more
recently, buy) a heterodyne unit that would
reproduce on u v.hf. band the signal generated
by a transmitter designed for lower frequencies.
Neither way was entirely satisfactory. Building
the works was bevond the capabilities of many
v.h.f. men, quite a few of whom were just getting
into amateur radio. Purchase of a sideband rig
for 80 through 10 meters was a pretty expensive
approach, especiully for the fellow interested
only in 50 Ae. or higher bands ~ - and there wre
thousands of sueh hams today,

Thus the new Heathkit HX-30 should receive a
warm welcome from the many progressive v.h.f.
enthusiasts who have been looking for a simpler
and less costly way to “go sideband.” Tt is a
complete low-powered transmitter for 50 Me.,
capable of putting out a high-quality signal on
cov. and a.m., us well as s.s.b. While it is not
inexpensive, it costs far less than would the
generation of a signal of comparable quality and
power, using gear for the h.f, bands as a starter,
Construction and sdjustment, while far from
simple, should be within the euwpabilities of any-
one who understands the use of a simple oseil-
loscope, und has had some experience in working
with advanced kits or other construction projects.

How It Works

In the jurgon of the sidebander, the HX-30
is & “phasing rig.”” For simplicity of construetion
and permanence of adjustment, much of the
transmitter is built on phenolic eircuit boards.
There are four of these printed circuit assemblies.
‘The largest earries the speech amplifier, audio
filter, Y0-degrec audio phase-shift network,
modulator, earrier oscillator, and balanced modu-
Intors. In this 5-tube assembly {one 12ANX7 and
4 12A°TTs) impulses from the microphone ure fed
through three speceh stages, whose frequency
response is confined to the uscful speech range
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between 300 and 3000 eyeles. These drive the
modulator through a 90-degree audio phase-shift
network. The carrier is generated at 11.5 Me.
by a erystal oscillator, and this and the phase-
shifted audio are fed to the balanced modulators.
Output from this board is 11.5-Me. energy with
c.w., aan., or 8.8.b. charneteristies, upper or lowoer
gideband, depending on the setting of the mode
switch.

Then follows the heterodyvne oscillator and
mixer board. Here the signal goes to the grid of
a GUS pentode, the first mixer. The triode portion
of this tube is o crystul-controlled :30.5-Me.
oscillator, whose ontput beats with the 11.5-Me.
energy to produce a 42-Me. signal at the grid of
a second mixer, o 6CB6. We now have to look at
1 third eircuit bourd to degeribe the development
of the signal logically. This is a v.f.0. assembly,
of which more will be said later. From it comes
cnergy ab any frecquency between 8 and 9 Me.,
which is also applied to the second-mixer grid,
where it beats with the 42-Me. signal to produce
output at 50 to 51 Me. Changing the heterodyne
oscillator erystal to 31,56 Me. gives output be-
tween 51 and 52 DMe., and so on,

Energy coming from the sccond mixer is in
the form to be radiated, but it is at & very low
power level, o two amplifiers follow. The first
is a 6AKG, which is part of the oscillator-mixer
circuit board assembly. Then follows a 6360
output stage, which feeds the antenna or un
external linear amplifier. Qutput is § to 10 watts
8.8.b. or e.w., und 2 to 3 watts a.m. A 61-Me.
gerieg frap in the sceond mixer grid circuit is
tuned to remove the sceond harmonic of the
30.5-Me. oseillator, which might otherwise cause
gpurious signals to be radiated.

A fourth eireuit board containg voice control
and anti-tvip stages. These may be used or not,
ag the operator prefers. The tendeney among
v.hi. men is to not use these features at first,
their funetions somehow seeming foreign to any-
one whose voice operating experience has been
confined to the monologue type of communica-
tion. Push-to-talk coutrol is also provided for,
and this ig usually a first step in the direction of
full automatic control of the send-receive func-
tion for the s.8.b. neweomer in v.h.f, work. Three
tubes are used in the VOX and anti-trip eircuits.

The v.f.o. ig perhaps the most interesting part.
of the HX-30, at least to stability-conseious souls
who tend to deery the use of v.f.o. control in
v.hi, worlk generally. Those who have admired
the stability of the v.f.o. used in the Heath
Shawnee and Pawncee v.h.f. transceivers will find
the ideas used therein developed still further in
the HX-30. The principal reason for the superior
stability of this transmitter is, however, the
fact that one observes the fundamental-fre-
queney characteristics of the oscillator on 50 Me.
Where u frequency control oscillator is used to
heterodyne to a v.h.f. band there is no multiplica-
tion of frequency instability, & major factor in the
drift and mechanieal wobbliness of v.h.{. trans-
mitters where frequency multiplication is in-
volved.
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The HX-30 v.f.0. is the pentode seetion of a
6CHS, with its tuned circuit covering § to 9 Me.
‘The triode portion of the tube is a crystal oscilla~
tor offering a choice of two erystal frequencies in
the same range. Output is taken from its cathode,
and the two oscillators share a common bandpass
circuit fpr coupling to the second mixer grid. Both
operate at low power level, and are lightly loaded,
for optimum stability. The tube and most com-
ponents are on a cireuit board which is mounted
on the top of a metal box housing the frequency-
countrolling clements of the v.f.o, The latter are
thus well isolated from the heating etfeets of the
tube. The small enclosure is also completely
rxgxd The result is a variable osciilator almost
immune to vibration, and only slightly affeeted
by heating.

The small amount of heating can be compen-
sated for by adjustment of a differential capa-
citor in the now familiar circuit used by this
manufacturer and others. Each hulf of the capa-
citor js in parallel with another cupacitor in the
froqueng) -controlling circuit, One has a zero
temperature coefficient, the other u negative
corfficient. The operator may thus seleci the
anount of temperature compensation to suit the
requirements of the eircuit and its cuvironment.
In practice one hag the choice of eliminating
initial warmup drift, or that due to environ-
mental heating, which is a longer-term matter.
Adjustirig for the latter, which begins to show
after the first few minutes of operation, will
result in substantially no drift in normal use.
A warm-up period of at least 10 minutes is desir-
able for best results.

Construction and Alignment

The huilder of this kit should begin by reading
the well-written instructions carefully,

This is

-

Bottom view of the HX-30, with its shield plate removed.

Three of the printed-circuit boards are visible. The large

enclosure at the right houses the audio, carrier oscillator

and balanced-modulator stages. A small assembly above

it carries the VOX circuitry. At the feft are the heterodyne

oscillator and mixer circuits. The small compartment, left,
is the final plate circvit.

definitely not a beginner’s job. Becoming familiar
with the funetions of the various circuits will
pay off later in achieving proper adjustment
of the equipment, and the early pages of the
hook contain a good explanation of the complete
rig. Clonstruction time is given us 30 hours, but
this does not include sorting and identification
of parts (an unnecessarily complex job, it secms
to this writer), studying the book, or adjusting
the completed rig. The HX-30 was the writer's
first major kit job, in more than 40 years of
building radio gear of various kinds, and he
found it both interesting and instruetive. From
opening the boxes, to the first 50-Me. QSO with
the HX-30, was something on the order of three
times 30 hours, but we enjoyed it the whole way.
The few minor troubles encountered were mainly
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Fig. 1—Block diagram of the HX-30 50-Mec. sideband rig, showing the various circuit-board assemblies in broken lines.
The signal is generated at 11.5 Mc. and then heterodyned twice to 50 Mc. Nominal tuning range is 50 to 51 Mc. This
can be raised by substituting other crystals for the 30.5 Mc, one used with V6B,
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the resull of none-too-careful reading of some
of the more complex steps in the nssembly
procedure. We did feel, however, that clarity and
understanding would be served if « bit more
technienl detail were included here und there,

It also seemed to this builder that someone
with & mania for fancy drives and linkages de-
signed the layout. At least two examples of this
show, where to all intents and purposes direct
front-panel knob control would have scrved ab
least as well. And some controls that the experi-
menter type of hatu would like to have uccessible
are not brought out to the front panel at ull,
Notable examples are the output loading con~
trols, which are merely knob-equipped extension
shafts brought up vertically inside the cabinct.
{The cabinet lid has no finger hole or other
provision for easy lifting.) One of these, the out~
put coupling control, is driven through a string-
and-pulley system of true “Rube Goldberg”
nuture,

The v.f.0. drive and dial are complex mechani-
cally, though here it is more justified, as the end
result is a smooth-running drive and a nice-
uppearing dial scale. Readout of the dial is not
particularly accurate, however, und there is
nothing that ean be done about this. Adjustment
of coil inductance and padder capacitance leaves
vou with a dial that is quite a bit off at several
points in its one-megacyele coverage. Perhaps
this is just as well, for it serves to remind the user
that no dial of this kind should be relied upon
entirely.

The writer also found the alignment instrue-
tions unnceessarily hard to follow, in that they
make no attempt to explain what is supposed to
be happening electronicully, but merely give a
step-by-step process with no more detail than
appears in the instructions dealing with assembly.
In attempting to work out a procedure that
everyone can follow, the instruction writers
apparently develop o “Connect red lead to
terminal A’ philosophy that carries over into
alignment. This may be cntirely satisfactory
where the equipment is a beginner's first trans-
mitter, but some knowledge of operating prin-
ciples is mandatory if the builder of equipment
a8 complex as s.8.b. gear is to achieve optimum
results. The kit makers are not in the electronics
teaching business, to be sure, but it would do
no harm to have some technical explanation of
the tuneup procedure and objectives written into
the instructions. ‘The detailed explanation of the
circuit, mentioned earlier, is u good start, but
more technical information in the alignment
instructions would be helpful,

t)n the eredit side, the book stresses over and
aver that this /s a complex business, and that all
steps should be followed implicitly. It also em-
phasizes that an oscilloscope check on perform-
ance is highly desirable. In this we heartily con-
cur, and almost every experienced sidebander
will agree that a scope is an indispensable tool, if
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one would really know what his sideband rig is
doing,

Several steps in putting the 1X-30 on the air
are made simple by proper use of its built-in
meter. ‘Lhis is equipped with a dual sensitivity
adjustment, when it is used to indicate transmit-
ter output. A 500K control and a 270K resistor
are connected in series with the meter, when it is
connected to Test Point 5, the output indicating
position. Thig is enables the operutor to set the
meter for any convenient range, and a spring-
release pushbutton (on the pot control) is avail-
able to short out these resistors. This gives a fine
indication for carrier rejection adjustments, leav-
ing only the 100 microampere meter to indicate
current rectitied by the output-indieating diode.
The spring release prevents the momentary lapse
by the operator that could blow the mcter to
bits if it were left connected and the mode switeh
changed over for a.m, or ¢.w. operation. The four
other test positions enable the builder to check
operation of the transmitter all along the line.

Routine adjustments ean be cuarried out cn-
tirely with this meter, once the equipment is
working properly. For initial checks a volt-
ohmmeter, 4 sine-wave audio generator, » dummy
load and a scope are needed, and a selective,
stable and aceurately-calibrated receiver is help-
ful, too. With these, and some knowledge of their
use in sideband work, adjustment is relatively
simple and straightforward — even enjoyable.

In use at WIHD(Q the HX-30 has done very
well indeed. BSuppression of unwanted sideband
and carrier are good, and the voice quality excel-
lent. Kxperienced sidebanders pay it the ultimate
compliment: “Say, that doesn’t sound like a
phasing rig!” When sideband contacts begin to
come hard, as they inevitably do with today's
growing but still limited activity, the s.m. mode
works out well. On c.w., the HX-30 is superb.
Mixer keying and rock-steady v.f.0. control de-
liver results to please the most diseriminating
practitioner of the art of communicution with the
hands. It took only a few hours operation with
this rig to sell the writer on the advisability of
converting his entire station to heterodyne-type
equipment, for 144, 220 and 420 Mec. - but that's
another story.

— K. P.T.

Heathkit HX-30 50-Mc.
S$.S.B. Transmitter
Height: 1014 inches.
Width: 1654 inches.
Depth: 10 inches.
Weight: 40 pounds.
Power requirement: 115 volts a.c., 77
to 95 watts, depending on mode,
Price Class: $190, in kit form.
Manufacturer: Heath Company, Ben-
ton Harbor 9, Mich.
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Fig. 1—Here is the filter assembly in-
stalled in the Collins 75A-4. It plugs
into the V.7 socket in the receiver. The
shaft of the selectivity switch, Si, is car-
ried out through a slot in the end of the
receiver case, using a universal-joint
shaft coupler and a panel-bearing
assembly. Note that all adjustment
points are readily accessible,

Improving the C.W. Selectivity of the
Collins 75A-4

An Easily-Applied Crystal Filter
BY BRUCE E. MONTGOMERY,* W4BFR

on the amateur bands is obvious to all who

do more than ecasual operating. The 500-
c.p.s. mechanical filter in the Colling 75A-4
receiver provides suflicient selectivity to cope
with many interference eonditions, but there are
still times when a 500-c.p.s. passband seems
mighty wide. For example, FBSXX and ZDIAM
were recently heard working contest-style simul-
taneously on 7001 ke, aud 7002 ke, respectively.

Old-timers will remember when communica-
tions receivers achieved high selectivity with o
quartz erystal filter using a single crystal at
intermediate frequency in o bridge ecircuit that
made use of the series resonance and high @) of
the crystal to provide a high degree of selectivity
at the peak, but depending on several i.f. trans-
formers to give skirt selectivity. This is in
contrast to modern mechanieal filters that have
a Hat-topped selectivity curve with steep sides
and good skirt selectivity.

The plug-in erystal-filter assembly deseribed
here is of the old-fushioned variety, and adds
its sharply-peaked selectivity to the ateep-sided
mechanical-filter selectivity. The result iz o
sharply-pesked response with steep sides and
improved skirt selectivity, since the crystal
filter does add some worthwhile attenuation at
the skirt of the seleetivity curve. The following
tuable shows the narrowing of the selectivity curve
at the 6-db. and 60-db. points in the crystal-
filter No. 1 and No. 2 selectivity positions.

The first column shows the selectivity of the
F455J-05 mechanical filter alone. A word ahout
these selectivity figures is in order, The data on

THE need for a high order of c.w. selectivity

Table I

Crystal Filter Position —
Bandwidth in Ke.

Decibels Down
from Marimum

off No. 1 No, 2
6 db, 0.5 0.14 0,09
60 db. 2.0 1.5 1.3

the 500-c.p.s. mechanical filter is the manufae-
turer’s published specification information, More
exact data is given luter. The data with the
erystal filter in the cireuit was taken by eareful
reading of the 75A-4 kilocyele dial and 8 meter,
%o this is subject to some reading and ealibration
QrTor,

The crystal-filter assembly plugs into the
V-7 socket, which is for the 12AX7 slot-rejection
tube. The 12AX7 plugs into the assembly and
the rejection tuning continues to operate nor-
mally. A 6BA6 i.{f. tube is added in the assembly
to make up for the insertion loss in the erystal-
filter circuit. The amplification of this stage is
adjusted to produce 0-db. guin when the crystal
ig out. The gain drops less than 3 db. in the no. 1
pasition und about 6 db. total in the nn. 2 posi-
tion. This loss of gain is of no consequence since
the 75A-4 has ample reserve,

The addition of this adapter results in a
combination of the high *“*nose’ selec-
tivity of the crystal filter and the skirt
selectivity of the mechanical filter.

#3520 Bridgewood Valley, N.W., Atlanté 5, Georgia,
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