His five-band g.8.b./c.w. transceiver bridges

the gap between the popular HW-series single-
band transceivers and the more sophisticated
SB-101 package, le., five-band operation is
otfered, but at a price that is somewhai lower
than that of the SB-101. Despite the attractive
price tag of the HW-100, there is no evidence of
mediocre quality in the design, or in the choice
of the component parts. In fact, the constructor
may scratch his head in wonderment as the
assembly of the kif. progresses, trying to ration-
alize how the manufacturer is able to offer such
a versatile unit for so modest a price.

Because there is a great deal of similarity
between the cireuits of the HW-100, and the
SB-1001 described in an earlier issue nf ST, a

" 1%The Heathkit SB-100 Transceiver,” ST, September
1966, page 45, The 3B-100 was succeeded by the 8B-101,

Viewing the top area of the chassis, the v.f.o. assembly is
at the upper center of the photo. The p.a. compartment
is at the jower right. There is plenty of room in the final-
amplifier cage to aliow the free flow of air, and to
efiminate any need to locate the tuned-circuit inductors
too close to the compartment walls, This arrangement
contributes to better tuned-circuit Q.
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blow-by-blow cireuit deseription will not be
repeated here. The significant differences will be
treated, and some additional features will be
highlighted.

Each amateur band is tuned in 500-kHz, sec-
flons except for the [0-meter band which is
tuned in four 500-kHz. steps. Bach dial division
is equal to 5 kHz. Calibration is made possible
by a built<in 100-kHz. oscillator and a front-
panel zero-set adjuster.

Referring to the block diagram, some com-
ponent sharing ean be observed between the
transmitiing and receiving channels. The 2.1-
kHz. crystal filter has a center frequency of
3.395 MHz. and is used for both transmitting
and receiving., A common Lf. amplifier, 77, o
bandpass filter, F s, and the v.f.0. and its ampli-
fier are shared by the two channels. The driver
plate and grid tuned cirveuits are shared by the
receiver’s r.f. siage, V710, during receive, making
peaking of the driver a simple task since it may
need but slight touching up after peaking its
tuned cireuits during receive.

It was gratifying, indeed, to note the wide-
spread use of tried and proven circuits in this
transceiver. One example of hybridization can
be seen in this unit — the v.f.0. It uses an MPF-
105 junction FET as an oscillator, Fig, 1. The
v.f.o. output is amplified by a 6AU6 buffer
which operates class A. This combination re-
sults in o practieal form of symbiosis since the
v.f.o. transistor ix powered by the voltage de-
veloped in the 6AUG cathode cireuit. This voltage
is regulated by a 2N3393 which is connected to
act ns a ZJener diode. The v.f.o. is extremely
stable and meets the specifications set forth in
the instruction manual. One distinct advantage
to the use of a JFET in the oscillator is that there
are no filaments to introduce 60-Hz. f.m. on the
v.f.o. gignal. That undesirable condition is fre-
quently encountered in “hot~cathode” (Clapp
and bolpltts) v.f.0.8 when the oscillator tube has
excessive heater-caibode leakage during a.c.
filament operation. Since the HW-100 v.f.o.
operates from d.e. only, its signal is pure. Tt is
unlikely that hum modulation will ever be

caused by the a.c.-operated huffersiage fia-
ments of 17aq.
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‘I'he kit Jesigner has taken advantage
of au old techunique for obtaining a
Z linear tuning range for the v.f.o. The

Q__ main tuning eapacitor has mechanieal
g stops which prevent the rotor from
» ¢ 3 traveling beyond praset limits. Only a
portion of the tuning capacitor's range

- center portion — is utilized, and that
is the range over which the change in
eapneiiance per degree of dial eotation
iy practieally constant. A unique me-
chanieal areangement in the dianl-drive/
knob assembly uses plastic componenis
with spline gears to obtain a tuning
range of 500 kHz, for 28 revolutions of
the tuning knob. This breaks down to
18 kHz. per revolution, uifering excel-
lent bandsprend. The moving parts are
conted with silicone [ubricant and
shonld have long life under normal use.

A choice hbetween VOX or p.t.t. op-
eration is given. Keyving during c.w.
is accomplished by triggering the VOX
eirenit with an audio tone. The closed
relay in turn permits grid-block key-
ing of Via, 1, and Vy(block diagram).
}__ Similarly, n choice between nupper- or

lawer-sideband operation is availuble.

A panel switchselects the proper erystal

for the desired sideband while ut the

same time rontes a control voltage to u

3 switching diode in the v.f.0. The switch-

g in_g diod.? plaoes:: a_frequency-offsel

TNE AR ’ trimmer in the circuit, or removes it,

2 H s h so that the output frequency of the

transmitter will remain the same when
switching sidebands.

The transmitter winds up with a pair
of reliable old 6146s in the p.a. com-
partment. They run at 180 watts
p.e.p. input during s.s.b. operation,
and operate at 170 watts input for a
S0-percent duty eyvele on e.w. Some-
thing should he said here about this
choice of tubes. The 6146s are far less
delicate than are most TV sweep tubes,
making transmitter tuneup somewhat
{ess precarious than it might otherwise
be. Also, 6146s always seem to produce
good results with respect to LMD
{intermodulation  distoriion) when
equipment using them is checked with
the ARRL’s spectrum analyzer. Physi-
sally, the Heath ITW-100's p.a. comn-
partment is well designed. This section
is roomy, allowing plenty of air How
aronnd the tubes-—an aid to tube
iife. Also, the p.a. plate inductor is not
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;:_:é erammed up against the compartment
e 8 wall, This means that the cireuit ¢
#z o & will not be seriously affected by the
" 25 proximity of the walls. The main coil
<3 ix wound on a rugged ceramic form.

An air-wound inductor is used for the
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Fig. 1~Schematic diagram of the HW-100 hybrid v.f.0. An
MPF105 JFET serves as the v.f.o. and is powered by
voltage taken from the cathode circuit of the 6AUS
buffer stage. Q2 is connected to act as a Zener-diode
regulator. CR1 performs as a switch when
changing sidebands,

10-meter band, and has a suitable diameter-to-
winding-length ratio for good Q. Al.e. vollage
it developed in the p.a. grid circuit and provides
10 db. or more of control at 0.1-ma. of p.a. grid
current.

Building the Kit

{t shouldn’t take the average builder more
than 40 hours to wire this transceiver. The more
experienced ham should be able to wrap this pro-
jeet up in 28 or 30 howrs, as was frue in the
writer's ease. The use of cirenit boards (9) and
a wiring harness greatly speeds up the assembly
of this kit.

BStep-by-step insfructions are given in clear
language throughout the manual. These instruc-
tions are complemented by numerous layout
drawings, all of which have good detail. Each
cireuit board is treated independently, and
the parts which mount on g particular board are
packaged separately and numbered accordingly.
This means that only one set of parts need be
unpacked at o time. A standard card table was
large enough for use as au assembly bench for
the entire project, mainly because only a few
components were lying loose at one time. A
minimum number of individual hookup wires and
coaxial cables require preparation by the builder,
making the wiring process a lot less boring than
it. might ordinarily be. Happily, everything went
together well, indicating that care was given
to the drilling of the holes and the machining
of the various brackels and other metal parts,
There were no shortages of parts in this kit.
Though several packages of solder are furnished
for ihe project, the amount needed is well
ealeulated. This huilder had exactly 6 inches
of solder left after the lasl wire was in place!
A 30-watt pencil-type soldering iron was sufti-
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cient for all of the wiring. A 100-watt iron (or
larger) will be needed for one step in the ns-
sembly — soldering {wo metal pulleys fo a
L{-inch diameter conirol shaft.

Servicing

It should not be difficult to maintain the HYV-
100 if one has a general knowledge of how the
vireuit functions. There i a rather complete
catse-and-effect section in the manual 1o help
isolate uny frouble area. Individual schematic
diagrams are given for each important section of
the transmitter and receiver. To aid in rapid
identification of the eireuit-board components,
an N-ray view of each board is given, showing
where euch component connects to the foil
element it is related to. The book has a complete

This inside view of the HW-100 v.f.o. box shows the
variable capacitor at the upper left. Mechanical stops
prevent the capacitor from tuning the upper and lower
extremes of its range, thus utilizing only the linear portion
of its available capacitance. The MPF105 transistor is
attached to the terminal strip at the upper right, The box
is made of heavy-gauge aluminum stock, This results in @
rigid assembly and assures good mechanical stability.
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list of the compoubents used in the transceiver,
Each part is numbered and is listed with its
individual price at the end of the haoklet. These
parts can be purchased from Heath should they
require replacement,

Testing and Performance

The final moment of truth cumes when the
constructor connecis the transceiver to its power
supply and upplies the operating voltages. In
this instance o Heathkit HP-23 supply was built
{upproximately four hours eoustruction and
checkont time required) and used. With a certain
wmownt of apprehension the ** wick was lit” and,
bappily, no sparks flew, nor did any thin tendrils
of smoke arise from the chassis. Following the
step-by-step procedure ontlined in the instrue-
tion manual, all tests went smoothly except for
4 slight problem which vecurred during tuneup
of the l-meter heterodyne oscillator, It turned
out that a defective coil (missing jumper) was
supplied with the nnit, preventing the heterodvne
oscillator from receiving plate voltage on that
hand. Addition of the missing wire immediately
cured the problem. A eall to the manuwfacturer
indicated that s few such coils had turned up
during a quality-coutrol check of material re-
veived from their supplier. Steps were immed-
intely taken to currect the problem. This kit
was apparently one of the few in which the
defective part wag supplied.

All other tests went smoouthly except for two
minor wiring errors cansed by the tired eves of
the builder during s late-hour assembly session

Looking into the bottom half of the chassis, the p.a. grid
compartment is at the lower leff of the photo. Directly
ahead of it are the four circuit boards {vertically mounted)
which contain the band switches, heterodyne crystals,
and the tuned circuits for the mixer and driver stages.
The black box at the upper center of the photo is the
crystal bandpass filter, The YOX controls are mounted on
the aluminum strip which connects the front and rear
uprons of the chassis (far right of photo).
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Heath HW-100 Transceiverx

Height: 65/¢ inches.

Width: 141344 inches.

Pepth: 1334 inches.

Weight: 17Y4 pounds.

Power Requirements: 700 to 830 volts
d.e. at 230 ma., 300 volts d.c. at 150
ma., -{15 volts d.c. at 10 ma., 12 volts
a.c. or d.c. at .76 amperes,

Price Class: $210.00

Manufacturer: Heath Company, Benton
Harbor, Michigan.

one evening ——u reversed diode and a shield
jumper that didn’t quite make it to chassis
ground.

The transmitter turned out to be extremely
stable on ull bands and neither neutralizing ca-~
pacitor required more than slight adjustment.
Plenty of Wrive is available on all bands and the
P runs at full input power with drive to spare.
A word of caution: One wafer of the band switch
is ingtalled differently than the rest (180 degrees
rotation from the others), as stated in the in-
structions. This is the heterodyne ovscillator
plate cireult switch. A report from a ham who
built the HW-100 indicated that he was unable
fo peak the receiver, and could not obtain any
drive during transmit. It turned out that the
switch wafer had been improperly installed.
Watch for this step during assembly.

On-the-air tests of the receiver showed that
it had good immunity to cross talk and overload
on all bands, even though the ARRL lab is
close to several strong a.n. broadeast stutions.
No if. leakthrongh could be detected, and no
images were noted during these tests. Receiver
sensitivity is good on all bands: a 0.1-uv. signal
from u generator provided room-volume sudio
from the transceiver’s outboard speaker. A 50-
wv. signal gave a reading of 89, — 3 db., on all
hands.

Kinal proof-of-performance ftests came when
the HW-100 was connected to the zpectrum
atlyzer. The third~ and fifth-order products
were well within the manufacturer’s specifications
-~ 36 db. down from p.e.p. output. This test
was made at 100 watts p.e.p. output, though it
was discovered that somewhat more power
output was possible before objectionable distor-
tion ocewrred. Clarrier suppression was exactly
what the book states, 45 db. down from single-
tone output.

As far as appearance goes, this equipment has
the traditional neat-looking Heath trapping.
The cubinet is finished in dark green, aund the
patel has a contrasting light green paint job.
This package should gladden the heart of any
radio amateur who slects to use u five-band
transceiver for mobile or fixed-station use, For
mobile operation a Heath HP-13 d.c. supply can
he used. — IWICER.
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