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Heath HW·100 Transceiver

THIS five-band s.s.b.Zo.w. transceiver bridges
the gap between the popular HW-series single­

band tranaceivers and the more sophisticated
RB-IOl package, i.e., five-band operat.ion is
Offered, but at a price that is somewhat lower
than thn.t of the 8.13-1.01. Despite the lttt.l'l1d.ive
price t.ag of the HW-1.00, there is llU evidence of
mediocre quality in the design, 01' in the choice
of the component parts. In fact, the constructor
may scratch his head in wonderment as the
assembly of the kit. progresses, trying to ration­
alize how the munufur-turer iH able to offer such
a versatile unit for so modest a price.

Because there is a great, deal Of similarity
between the circuits of the mV-IOO, and the
SB-lOOl described in an earlier issue of Q8T, a
~Tb.e Heathkit 81:l-1O() 'f;:-ansc~i-;;'-;:;;; Q8T, September
U)66, page 45. The 8]3..100was succeeded by the BE-10l.

Viewing the top area of the chassis, the v.f.o, assembly is
at the upper center of the photo. The p,o, compartment
is at the lower right. There is plenty of room in the flncl­
amplifier cage to allow the free flow of air, and to
eliminate any need to locate the tuned- circuit inductors
100 dose to Ihe compartment walls. This arrangement

contributes to better tuned-circuit Q.
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blow-by-blow eireuit description will not be
repeated here. The significant differences will be
t.reated, and some additional features will be
highlighted.

Each amateur band is tuned in 500-kHz. sec­
tions except for the lO-meter hand which is
tuned in four SOO-kHz. steps. Each dial division
is equal to 5 kHz. Calibration is made p088ible
hv a built-in IOO-kHz. oscillator and It front­
panel zero-set adjuster.

H.eferring to the block diagram, some com­
ponent sharing r-a.n be "bserved between the
transmitting and receiving channels. The 2.1­
kHz. orystal filter has a center frequency of
:.L3u.''iMHz. and is used for both transmitting
and rsceiving. A common i.f. amplifier, ("" a
bandpass filter, P[,2, and t.he v.I.o. and it,s ampli­
tier are shared by t,he two channeia. The driver
plate and grid tuned circuits are shared by the
receiver's r.I. stage, ("10, during receive, making
peaking of the driver a simple task since it, may
need but slight touching up after peaking its
tuned circuits 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.o. It uses all MPF­
105 junction FET as an oscillator, Fig. 1.. The
v.f.o, output is amplified by :1 liAU6 buffer
which operates class A. This combination re­
sults in a practical form of symbiosis since the
v.f.o. t.rausistor is powered by the voltage de­
veloped in t.he 6AUG cathode circuit. This voltage
i" regulated by a 2~3i:l!:l3 which is connected to
nel. ns a Zener diode. The v.f.o. is cxtremelv
stable and meets the specifications set forth i~
the instruction manual. One distinct advantage
to the use of a ,I FET in the oscillator if{ that there
are no filaments to introduce tiO-Hz. f'.m. on the
v.f.o. signal. That undesirable condition is fre­
quently -oncounterod in ,. hot-oathodo " (Clapp
and Colpitts) v.t.o.s when the oscillator tube has
excessive heater-cathode lflakage during a.c,
filament operation. Mince the HW-lOO v.f.o,
operates from d.c. only, its signal is pure. It, is
unlikely thaf hum modulation will ever be
caused by t.he a.c.-opcrctod hnffer-stage fila-
ments of 1'20. .
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The kit designer has t,:lkcn advantage
of all old tochuiuuc for obtu.ining a
linear tuning range for t.he v.f.o, The
main tuniug eap:ll'itor has mechanical
"tops which prevent the rotor from
traveling beyond preset. limit-s. Only a
portion of the tuning capacitor's range

centerporl ion - is utilized, and that
j" the range over which the change ill
';:lp:\('iiunce per degree uf dial rotat ion
is pl',LeI ically ,"l1l:;tanL A.. unique me­
chanical nrrangornent in the dinl-drivc/
knob assemblv uses plastic component"
with spline gears 1,0 obtain a tuning
range of ;'ion k1I7.. for ~s revolutions of
the tuning knob. This breaks down to
Ix kl Iz. pel' revolution, offering excel­
lent bundspreud. The moving parts are
coaled with silicone lubricant urul
should have long life under normnl use.

A ehoice between VOX 01' p.t.t.. up­
eration is given. Keying during c.w.
is ac,'omplished by triggering the VOX
circuit with an audio tone. The closed
relay in turn permits grid-block key­
ing of V.A, 1'., and V7 (b loek diagram).
Rimilarly, a choice hetween upper- or
Iowor-sideband operation is avnilnble.
:'\ panel switch selects the proper crystul
for the desired sideband while at the
same time routes a control volt.age to It

switching diode in the v.f.o. The ~witeh­
ing diode places a frequency-offset,
trimmer in the «ircuit , "I' removes it,
so that the output frequency of the
transmitter will remain the same when
switching sidebands.

The t.rnnsmittcr winds lip with a pair
of reliable old 61·!!is in the p.a. com­
partment. They run at 180 watts
p.e.p. input during s.s.b. opernt ion.
and operate at 170 watts input for a
!'iO-percell! duty ovcle on c.w. ;~ome­

thing should he s;lid here about t.his
choice of tubes. The 131465 are far less
delicate t.han are most TV sweep tubes.
making transmitter tuueup somewhat
less pre curious than it might otherwise
he. Also, tl146s always seem to produce
good results with respect to lJl.ID
(interrnodulation distortion) when
equipment using them is checked with
the ARRL'8 spectrum aualvzcr. Physi­
"ally, the Heath IIIV-IOO's p.a. «om­
partment is well designed. This section
is roomy, allowing plenty of air How
around the tubes - an aid to tube
life. Also, the p.a. plate inductor is not
crammed up against the compart meut
wall. This means that. the circuit (J
will not be seriouslv affected hv the
proximity of t,he w;l1;. The mni~ coil
is wound on tL rngged ceramic form.
An air-wound inductor is used for the
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Fig. l-Schematic diagram of the HW"100 hybrid v.f,o, An
MPF105 JFET serves as the v.f.o, and is powered by
voltage taken from the cathode circuit of the 6AU6
buffer stage. Qz is conneeled to ael as a Zener-diede

regulator. CRI performs as a switch when
changing sidebands.

Ifl-rneter band, and has a suitable diameter-to­
winding-length rnt.io for good (). A.Lc. voltage
is developed ill the p.a. grid circuit and provides
10 db. 01' more of control at ll.1.-ma. of p.a. grid
current.

Building the Kit

It 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
ject IIp in 28 or :{O hours, a8 was true in the
writer's case. The use of circuit boards (9) and
a wiring harness greatly speeds up the aK~{Jmbly
1>f this kit.

~tep-by-step instructions are given in dear
language throughout the manual. These instruc­
tions are oomplemented by numerous layout
drawings, all of which have good detail, Each
oircuit hoard is treated independently, and
the parts which mount on It particular board are
packaged separately and numbered accordingly.
This meaus t.hat only one set of parts need be
unpaeked at a time. A standard card table was
large enough for use as all assembly bench for
t.ho 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 t.he drilling of the holes and the machining
of the various brackets and ot.her metal parts.
There were llO shortages of parts in t.his kit.
Though several packages of solder are furnished
for t.he project, t.he amount needed is well
onlcnlnted. This builder had exactly () inches
of solder left after the 111::>L wire was ill place!
A 3D-watt, pencil-type soldering iron wus sufli-

«ient for all of the wiring. A IOO-watt iron (or
larger) will he needed for one step ill the nH­

sernbly - soldering two metal pulleys to a
){-inch diameter control shaft,

Servicina

It should not be difficult to maintain the IfW­
100 if one has :L general knowledge of how the
circuit, functions. There is :L rat.her ('I)ll\plr>te
«ause-and-etfect sed ion in the mnnunl j,o help
isolate an v trouble area. Individual schemruio
diagrams ~r(, given for ear-h important section of
t.he transmitter and receiver. To aid in rapid
identification of the circuit-board «omponents,
all X-ray view Ill' eueh board is given, showing
where each «omponent connects to t.he foil
element it if! 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 a
rigid assembly and assures good mechanical stability.
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list of the ("l1npullent~ used in t.he t.ruusceiver.
Each part i~ numbered and is listed with it,~

individual price at the end of (,he hooklet. These
parts can be purchased from Heath should they
require raplaeemeu t.

Testing and Performance

The final moment of truth comes when the
i~"ns\ rue-tor C(Jllllel'l.s t.he transceiver to it,s power
supply alld applies the operating voltages. In
t.his instnuce a Heat.hkit HP-23 supply was built
(appruxim,'Ltdy four hours eoustruetion and
«her-kout time reqnired ) and used. With a certain
«mount (Jf npprehcnsiou the" wick was lit" and,
happily, no sparks flew, nor did any thin tendrils
"I' smoke arise from the «hassis. Following the
step-by...step procedure outlined in Lhe instruc­
t.ion mauunl, all tests went smoothly except for
a slight problem which oocurred during tuneup
of (he IO-meter heterorlvue oscillator. It turned
(JuL that a defective ,,,111 (missing jumper) was
supplied with the unit, preventing the heterodvuo
oscillator from receiving plate voltage Oll that
band. Addition of the missing wire immediately
«ured the problem. A call to t,he mauufucturer
indicated that. a few such coils had turned Ill'

during a quality-control «her-k of material 1'0­

(·pivcd from their supplier. Ktf'ps were immed­
iately (,aken to (,tilTed t.he problem. This kit.
was 'apparently one "I' UlC few in which the
({efe(·t ive part was supplied.

\11 other tests went srnouthly except for two
minor wiring errors caused by the tired eyes of
t.he builder during ,t late-hour assembly session

looking into the bottom half of the chassis, the p.o. grid
compartment is at the lower left of the photo. Directly
aheod 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 VOX controls are mounted on
the aluminum strip which connects the front and rear

nprons of the chassis (for right of photo).
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Heath HW-I00 Transceiver
Height: 6 5/16 lrrchos,
Width: IP3,l16 Inchos,
IlPllth: 13 3/s i nc-hoe,
Wt'ight: 17Y2llounds.
Power Heq trir-errten t s s 700 to 1150 volts

d ,c, at :!50 m a., ::100 volts d,c. at 1;;0
ma,; - lIS volts d,«, at 10 rnu., 12 volts
a ;c, or d.". at L 76 a m peree,

Pi-ice Class: $:! to.OO
IHanufactllrer: lIeath Company, Benton

Harbor, Michigan.

one evening _.- a reversed diode and a shield
jumper that didn't quite make it to chassis
/2;round.

The transmitter turned out to be extremely
stable on all bands and neither neutralizing ca­
par-itor required more than slight adjustment.
Plenty of drive is available OIl all bands and the
p.u. runs at full input power with drive to spare.
A word of caution: One wafer uf the band switch
is installed differently than the rest (1~0 degrees
rotat.ion from the uthers r, as stated in the in­
structions. This is t.he heterodvne oscillator
plate circuit switch. A report from It ham who
built the HW-IOO indicated that he was unable
to 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
,,11 all bands, even t.hough the ARRL lab is
dose (,0 sevurul strong a.m. broadcast stations.
No i.I. Ieakthrough eOI1Id be detected, and no
images were noted during these tests. Receiver
sensit.ivity is good U11 all bands: a O.l-JLv. signal
from a generator provided room-volume audio
from the transceiver's outboard speaker. A 50­
JLV. signal gave a reading of 8!l, -:{ db., Oil all
bands.

Final proof-of-performance tests came when
t.he H'V-l00 was eonned-ed to the spectrum
aualvzer. The t.hird- and fift.h-order products
were well within the manufuet.nrer's spcciticntions
.~- ::16 db. down from p.e.p, output. This test
was made at lUO wat.ts p.e.p. output, though it
was discovered t,hat. somewhat more power
output was possible before objectionable distor­
tion occurred. Carrier suppression was exactly
what t.he book states, ·Ili db. down from single­
t.one output.

,\'; far as appearance goes, this equipment has
the traditional ueut-looking Heath trapping.
The cabinet is finished in dark green, and the
panel has a «outrusting light green paint job.
This package should gladden the heart of any
radio amateur who r-lects tJ1 UHe it five-band
t.rnnsceiver for mobile or fixed-station use. For
mobile operation a Heath lIP-13 d.e. supply can
he used IT'lGER.
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