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o flocont fquipment —

Heathkit One-Band

S.S.B. Transceivers

T 15 difficult to decide whether the Heath HW-
L line is primarily mobile or fixed station equip-
ment. It is light in weight, power supplies are
available for either 117 volt a.c. or 12 volt d.c.
(negative ground only) operation, and the ap-
pearance of the unit will suit either the shack
table or the family car. If car operation is desired,
a gimbal bracket is furnished for under-dash or
transmission-hump mounting.

Circuit features of the transceivers include
push-to-talk or VOX (voice operated hreak-in),
a.le. (automatic level control), and provisions
for a 100-ke. crystal calibrator in the receiver.
The physical make-up of the transceivers is in-
teresting too. In fact, the HW-series of trans-
ceivers can truly be called “wireless’ sets since
most of the components in the unit are mounted
o g printed eircuit board, and this includes i.f.
pransformers, final amplifiers and tank circuit.

The assembly is simply a one-piece steel chassis
frame with u few components mounted on it ——
controls, transformer, tuning capacitor, loading
control, and relay —and the printed circuit
bourd with the remaining components. The
printed eireuit board is, of course, pre-punched
and ready to assemble. Clomponent silhouettes
with values are printed on the board so that,
along with the step-by-step instructions in the

A.G.C.

manual, the method is practically fool-proof. The
printed circuit mukes for fast assembly, too, os-
pecially when compared to wiring the same eir-
cuit using wire and tie-points. Some wiring is, of
course, necessary. Heath furnishes a wiring har-
ness which conneets up the various sections of
the board and the components mounted on the
steel frame. One other advauntage of the printed
cireuit is that all of the heat-generating com-
ponents — tubes, resistors, — are mounted on
top of the phenolic board, which makes for good
ventilation.

We wired the 75-meter model (HW-12) within
the Heath-predicted time of 15 hours. No un-
usual difficulties were encountered and, when the
project was completed, it scemed as though it
was one of the most pleasant kit-wiring experi~
ences we had ever had. The printed cireuit un-
doubtedly was responsible for this impression.
Alignment, too, was a breeze and will be covered
later in this write-up.

The Circuit

The 75-meter transceiver, the HW-12, is the
model described here. Except for a few minor
cireuit differences (an additional mixer), the 40-
and 20-meter models are about the same. The
outward appearance and operating controls are
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Fig. 1—Block diagram of the receiver section of the HW-12. A star alongside a tube indicates that the tube
operates in both transmitting and receiving.

48

QST for



Jan 1964 QST - Copyright © 2022 American Radio Relay League, Inc. - All Rights Reserved

TO REC, AUDIO

ANT/- TRIP RECT,

-,

Fig. 2-—Block diagram of the transmitter section of
the HW-12.
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identical for aull models. The 80~ and 40-meter
models operate on lower sideband only, the 20~
meter model on npper sideband only. The 40-
meter (HW-22) unit eovers 7.2 to 7.3 Me., and
the 20-meter (HHW-32) unit covers 14.2 to 14.35
Me.

Receiver Section

A block diagram of the receiver used in the
HW-12 is shown in Fig. 1. It covers the frequency
range of 3.8 to 4.0 Me. Several of the tubes used
in the receiver also work during transmission and
are so identified in Fig. 1 by a star alongside the
tube,

Signals arriving from the antenna svstem
{must be 50 ohms, unbalanced) are switched
through relay contacts to the receiver’s r.f.
amplifier V'xa, u 6KA8 This tube is n.g.c. con-
trolled at all times aund is completely cut off
during transmitting by a bias that is applied
through relay contacts. Output from the r.f,
gmplifier is fed to the triode mixer, Vg, along
with energy from the v.f.o. which operates in the
1.5 to 1.7 Me. runge. A 6BI6 is inserted between
the v.f.0. and the mixer for isolution and it is this
tube that operates as a mixer/oscillator in the
40- und 20-meter models of the transeeiver.

A Colpitts oscillator is used for the v.f.0. and,
because of its low frequency of operation, along
with temperature compensastion, is tuore than
adequately stable. Frequency drift is rated at
less than 200 eyeles per hour after warmup. I'he
vscillator is capacitor tuned through a 7 to 1
planetary dial drive. The dial, which sits behind
an are-shaped dial window, is culibrated in 2 ke.
inerements from 3.8 to 4.0 Me and offers about 6
inches of bandspread. The tuning rate is approxi-
mately 55 ke. per knob rotation.

Ontput, from the mixer, which is at 2.3 Me.,
feeds into u erystal lattice filter and then into two
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atages of LE amplification. Selectivity for the
receiver 18 rated at 2.7 ke. at 6 db., 6 ke. at 50 db.
The second 1.f. amplifier, V'y, has its guin con-
trolled by a.g.c. and, along with the r.f. amplifier,
mixer and the final a.f, amplifier, is cut off during
transmission by a negative bias supplied through
the T-R relay contacts. The S-meter is also part
of the i.f. amplifier (V) cireuit.

H.s.b. signals wre detected in 144, Injection is
furnished by the ervstal-controlled b.f.0., Vis.
Ag.c. voltage is derived from audio voltage
obtained at the plate of the audio umplifier,
1T 12p. A semiconductor voltage doubler produces
the w.g.c. negative bias which is applied to the r.f,
amplifier and second 1., amplifier. Time constants
in the a.g.c. cireuit are designed for fast response
and slow release time.

Bottom view of the HW-12 75-mefer s.s.b. transceiver.
it should be obvious in this shot that most of the package
is printed circuit,
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The use of a printed circuit board contributes fo the neat
appearance of the HW-12, Rear-apron connectors and
controls are, from left fo right, microphone, microphone
gain, tune-level control, final-amplifier bias (all three
screwdriver adjusted), speaker, external relay, antenna,
and receiver {phono connectors), and octal piug power
connector, The carrier-null control knob is adjacent to
the transformer can at the lower leff of the chassis in
this view. The empty socket at the lower right is for the
accessory 100-ke. calibrator.

The final audio amplifier, the pentode section
of a 615BS, develops up to 1 watt of audio output
to drive an S-ohm speaker (speaker is not fur-
nished). The power asudiv stage has built-in
whaped frequeney response (400 to 3000 e¢yveles) so
that the receiver output is peaked to the voice
frequencies. This gives the HW-12 receiver a
erisp, “eommunieations-quality ” sound.

=ome of the audio output from 17154 is sampled
and fed to the unti-trip rectitier, so that signals
coming from the speaker will not activate the
VOX system.

Transmitter Section

Fig. 2 shows the bloek diagram of the transmit-
ter portion of the HW-12 sab. iransceiver. Out-
put from any high-impedance microphone {(no
microphone is furnished with the kit) is amplified
in 114 and then applied to the audio-frequency
cathode follower, Vn. This stage, Vs, has low-
impedance output to mateh the input impedunce
uf the semiconductor ring-diode balanced modu-
lator. lLnergy from the crystal-controlled earrier
oseillator, Vnn, (which is the b.f.o. when re-
ceiving) 18 also fed to the modulator. Output
from the balanced modulator is double sideband,
no carrier. Rated carrier suppression is 45 b, A
patel FENeToN switeh, when in the TuNE posi-
tion, spplies » d.e. voltage to the modulator and
unbalances it to produce some 2.3-Me. earrier,
which is used to give a saumple signal for transmit-
ter tune-up.

Balanced-modulator output is amplified in
Va4 and fed into the ervstal filter. The filter
wttonuates the upper-sideband frequencies, leav-
ing the lower-sideband signal for further amplifi-
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eation in V3. Sideband suppression is rated at
45 db.

Output from amplifier, 17, is at 2.3 Me. and is
fed, along with output from the v.f.o./eathode
fullower, to the transmitter mixer, 175 ‘Tthe re-
stlting output is in the 75-meter amateur band,
2.8 to 4.0 Me. The 12BYT driver uses broad-baud
input and output cireuits so that there is no
necessity for tuning this stage when shifting
frequeney.

Two Novar television horizontal ampiifier
tubes, 6GESs, are operated as linear r.f. amplifiers
in the HW-12 for u rated input of 200 watts,
p.e.p. If these tubes are driven into grid current,
# die. signal is developed, fed through the ale.
rectifier and applied back to an earlier stage, the
i.f. amplifier, Vya, to cut buck automatically on
the drive. This a.le. action provides protection
againgt overdriving the final r.f. amplifiers.
Bifilar wound chokes are used in the heater leads
of the amplifier tubes to izolate them from the
rest. of the cireuit.

The final~amplifier output cireuit is a pi-section
arrangement with a fixed-value loading capacitor.
The final is tuned by a varisble capacitor in the
pi eireuit. OQutput impedance of the transmitter ig
fixed at 50 ohms.

The VOX system used in the HW-12 is similar
to that used by Bigler in his popular “*Side-Band
Puackage.”t Some of the output from the micro-
phone amplifier, Va4, feeds the VOX amplifier,
V10, which is running at maximum plate current
and low plate voltage in the normal condition,
The negative portion of the audio signal from
1714 biases back the VOX amplifier, reducing its
plate current and increasing the plate voltage to
a point where the NF-2 in the plate cireuit fires,
The positive pulres from the neon bulb are um-
plified in "¢ and close the T-R reiay which is in
the plate eiveuit of Van.

All of the switching between transmit and re-
ceive is done by the built-ib ceramie-tnsulated
T-R relay, and it can be controlled by the VOX
cireuit or triggered directly with the push-to-talk
switch on the mike. As mentioned previously in
the receiver sertion, several tubes in the receiver
are biased to cutoff through relay switching dur-
ing transmission. The final r.f. amplifiers, driver,
mixer, first L.L. simnplifier and the cathode follower,
Vi, are biased off during reception. The r.r.
aAIN control is used to adjust o negative biug,
which is applied to the same bias line that euts off
the receiver r.f. amplifier, mixer, L.f. amplifier,
and ad. amplifier during transmission. A sparc
seetion of the relay can be used to switeh external
equipment such as a linear amplifier or antenna
relay. The spare contacts terminate at o rear-
apron phono connector.

Alignment and Testing

Perhaps one of the main reasons (though un-
justly s0) why do-it-yourself or kit s.2.b. projeets
are shied away from by some amuteurs is foar of
complieated alignment job when the ¢quipment
s ready for testing aud use. Nothing could be

LA Side-Band Package,” Bigler, June 1958, Q8T p. 21,
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further from the truth, espeeially with the
HW-12, Heath has outlined seversl ealibration
and alignment procedures, the simplest involving,
nothing more than an ordinary broadeast re-
coiver and a VOM. Iiven the panel meter is used
in the process, for sctting the finul-amplificr
operating bias,

Most, of the fixed-tuned eircuits are factory set
and those thut aren’t need no mwore than a quar-
ter-turn this way or that to bring them into
alignment. The most time-consuming step in the
ulignment proeess is the 30-minute wait for the
unit to warm up and stabilize so that the bal-
anced modulator carrier null control eun be set.

Panel controls on the transeciver include the
main tuning (FREQUENCY), FINAL TUNE, FUNC-
TION {OFF-PTT-VOX~TUNLE), R.F. GAIN, A.F. GAIN,
and vox GaIn. Neveral “set and forget” controls
are on the chassis rear apron and the s-awrnr
apsust and voxX bELAY cuntrol pots are behind
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HEATHKIT HW-12 §.S.B.
TRANSCEIVER

Height: 61} inches

Width: 12} inches

Depth: 10 inches

Weight: 12 pounds

Power Requirements: Transmit: 800
v.d.e. al 250 ma., 250 v.d.c. at 100 ma.,
~130 v.d.e. at 5 ma., 12.6 v.a.c. or d.e.
at 3.75 amps. Reccive: 230 v.d.e. al
653 ma.. <30 v.dee. at 5 ma., 12,0
v.a.c. or d.c. at 0.3 amps.

Price Class: $120.

Manufacturer: Healh Company. Benton
Harbor. Michigan.

siall access holes in the front pancl (they are
serewdriver adjusted ).

The HW series of transceivers are finished in
two-tone “Heath green.” - . L C,

COMING ARRL CONVENTIONS

January 18-19 — Florida State, Miami

April 3-8 — Great Lakes Division, De-
troil, Michigan

May 9-10 — New England
Swampscotl, Massachusetts

June 12-14 —West Gulf Division, Brown-
wood, Texas

August 21-23 — ARRL National,
York City

Division,

New

FLORIDA STATE CONVENTION
Miami, Florida — Junuary 1%-19

Florida's first State ARRL Convention will be
held in the Miami Bayfront Park Auditorium and
the Biseayne Terrace Hotel, Junuary 18 and 19.
Convention activities will be combined with
the annual Tropical Hamboree and the first
[Mlorida/Inter-American Humfest.

Registration will officially begin Saturday ut
9:00 a.at. A Hospitality oom will be open all day
Friday at the Biseayne Terrnce as o gathering
spot for early arrivals,

Technical speakers include Stuart Meyver,
W2(+HK; Harold Vance, K2FF: and Bob Ruyle,
WEPRCH. The MARS program, feuturing Chicfs
of Navy aud Air Force MARS plus the 3vd Army
Deputy MARS Director, will be backed up by an
evtensive eahibit. During the Inter-American
meeting, heads of South and Central American
clubs will get together with the W/K group to
discuss mutual problems and interests as o pre-
liminary to the TARU meeting in Mexico City.
The Floridoras will operate u “‘Katfee Klateh”
room throughout most of the convention und will
serve as official hostesses for a Y L Sunday morn-
ing meeting, The YL International Sidebanders
will have a luncheon as major activity. The Flor-
ida Sidebanders will start Sunday morning with a
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group breakiast. Florida DX Club’s Tid Cushing
will present the story of his trip to Robinson
Crusoc Island as ClZL during the DN forum.

The Hamboree exhibit aren will include dis-
plays of most of the major manufucturers’ prod-
uets, speeial exhibits by clubs and similar or-
ganizations, and a lurge swap shop.

The ARRL organizational program will include
appointee meetings, general membership meeting
and exhibit. The Leugue Headquarters' vepre-
sentative will be Bob White, WIWPO (DXCC
awards), The ARRL Bxeccutive Committee will
hold its January meeting there also.

The convention banquet will be held in the
Starlite Room of the Bisenyne Terrace on Satur-
day evening and the festivities will be enhanced
by w musical program  with Leo Meyerson,
WOGEQ, at the organ.

Registration for all activities, except the ban-
quet, will be $1.00. The banquet, limited to 300
will be $4.75. Convention rates st the Biseay
Terrace are $3.00 single, $10.00 double. Tickets,
hotel reservations and further information may be
obtained by writing to Dade Radio Club, P.O.
Box 73, Biscayne Annex, Miami, Florida 33152,

E e T By B ey el P

mfest C'a]ezze

New Jersey — The Raritan Bay Radio Amatenrs will
hold their annual dinner at the Community Hall, Outlook
Ave., Bayreville, on January 11, A roast beef dinnoer is
fentured, ulong with prizes and an eutertaining program,
Reservation deadline is Jan, 3. Contact K2KFE, 23 Reid
Street, Sayreville, N, J.

New York — The second annual W. N, Y, Winter Indoor
Picnic will be presented by the Six-dMeter Mobile Associu-
tion of Buffulo, at the Club C'ommodore, Genesee Street,
Butfalo, on January I8, The buffet begins at 8:00 p,.,
followed by dancing, prizes and more. Tickets are $3.25,
For more info, contact .loe Forth, WAZTRT, 123 St. Boni-~
face Road, Cheektowaga 25, N. Y.
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