allowing the operator to cw transceive without
having fo listen to an uncomfortably high beat
note.

Hoth transmitter and receiver use dual-ratio
main-tuning knobs. The inner knob is used for fast
frequency excursions and the outer une provides
tine tuning. Ia the guthor’s opinion, VFQ securacy
leaves yomething to be desired. An inaccuracy of

asT

Heath HW-7
CW QRP Transceiver

RACTICES OF PAST eras seem to return and

tantalize the radio amateur from time to time.
The remarkable curtain calf for fm as 2 mode of
communication is s sparkling example. Still
another, und one that stirs nostalgia, is “straight
key night,” held cach year. {t would be difficult to
pinpoint the stimuwlus that has incited so many
radio atnateurs into activity in the once-necessary
QRP field, but testimony to the popularity of
low-power operation is evident when listening to
the phone and cw portions of our hf bands.
Perhaps the QRP enthusiast is motivated in part by
one philosophy of the day, . . 4 retreat from
material wealth and status. The trend is toward a
less complicated way of life, or so it scems, where
simplicity is the life style. The application of
persanal skills seems to be of greater value to some
than is the need to acquire recognition through
affluence and showmanship. Certainly the QRP
operator must exhibit unusual operating skill it he
is to compete successfully with his QRO fellows. A
ORP rig isn’t likely to be regarded as « status
symbol in one’s shack; the size and the cost (hoth
modest) negate such a possibility. For some, things
have become too easy with respect to working
WAS, WAC, or DXCC, Big antennas and high
power will get the job done quickly if the vperator
is skilled and courteous, but the challenge does not
sharpen one’s appetite quite so markedly as when
vperaitng in the QRP class.

Heath Company has put QRP operation within
the reach of anyone willing to invest less than $75,
and their HW-7 provides for operation on 40, 20,
and 15 meters. The package is small enough to be
tucked under the owner’s arm and carried to a
camp site, picnic spot, or friend’s home. The
transceiver can be powered by batteries {12 V) ov
an ac-operated de supply. Maximuin curreat taken
by the uonit i3 approximately 400 mA during
transmit periods. Because of the low duty vycle of
cw uvperation the camper should be able to do
plenty of operating with a lantern battery or
similar source. RE power vutput is in the 2-watt
class on all three bands. Shades of the (1A vacuum
tube! We are being haunted by our past!
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une or two kH. per 25 kHz on the ¢w bands 1s not
uncommon, Accuracy is greatest on the phone
bands. Changing from cw band to ew band is, at
best, u bime~:onsuming cheve. Although the 600-T
instruction manuat is complete and informative,
the receiver manual lacks a circuit diagram. it is
wssumed this 18 u simple oversight by Swan!
WIGNC and WA LPID

asT

Some Early Problems

Fhe specific umt treated in this review came in
kit form and was assembled by the writer. Some
significant problems with the performance of the
transmitter and receiver sections became manifest
during instial testing, it was possible to tune the PA
in such a tnanner as to obtain spurious output at
28,14, 12, and 7 MHz during | 5-meter operation.
The peak in relative rf-output reading was so
poorly Jdetined that it was not possible to tell
wlich peak was the desired one (21 MHz).

While festing the receiver it was observed that
strong hf-band commercial stations tended to
blanket the amateur band being listened to, despite
careful peaking of the front end. Similarly, blan-
keting from nearby be-band stations occurred
when usging antennas other than beams or resonant
verticals.

A number uf circuit modifications were made
by the writer, and the difficulties were cleared up
one at a tume, The matter was called to the
attention of the engineering statf at Heath, After
vonsiderable dizlogue with the Heath engineers by
phone and letter, three of them came to Newing-
ton fo consult with the ARRL technical staft in an
effort to investigate and resolve the problems.

‘The tlaw in the transmitier turned out simply
to be a detective component (Zenes-diode clamp i
the collector circuit of the PA stage). Once it was
replaced, the instability and spurious-ontput prob-
lems were resolved. Some of the circuit changes
recommended were sdopted by Heath und are
being otfered to early-mmodel vwners i a modifi-
cation kit. The ARRL Hq. statf was wmuch mm-
pressed with Heath’s concern over the questions
raised, and with the dispatch in which they vame
east to resolve the problem. The remainder of thas
report deals with pertormance after the vircuit
itoditivations were made.

Civeuit Features

Reception is provided by a direct-conversion
receiver that has a duval-gate MOSFET product
detector as a front end. A single-tuned circuit

QST for
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- Schematic diagram of the HW-7 PA circuit, The band-switch arrangement is not shown so that

the illustration can be simplified. Constants given are for 40-meter operation. Fixed-value capacitor C1 is
used during 40-meter aperation, Only C2 is in the circuit when the transmitter is used on 20 and 15
meters, The Zener diade at the PA collectors limits sine-wave peaks in that part of the circuit, thus
preventing the safe collector-to-emitter voltage from being exceeded, Without the diode in the circuit the
PA van break into self-oscillation and the MPSUQS5s can be destroved when the key is closed. The
1.5-0hm ballast resistors in the ernitter returns protect the transistors from damage that could result
during thermal runaway, and they help to equalize the currents drawn by the two devices.

provides the selectivity for that stage. It is tuned to
resonance in each band by means of 3 393-pF
variable capacitor, thus eliminating the need for a
band switch in {hat part of the vircuit. This
panel-mounted control js labgled PRESELECTOR,
though this seems fo represent a misnomer of sorts
vince it is purely u peaking control.

The oscillator chain for the transmitter VFO
werves douhle duty to provide a tunable BFQ), the
autpui of which is injected into gate 2 of the
MOSFET detector. Injection oceors at the tre-
guency of reception in each band covesed by the
HW-7. The fundamental frequencies of the VFO
are 3.5 and 7 MHz. VFO energy is muliiplied in
frequency to 14 and 21 MHz {VFQ aperating at 7
MHz) for operation on 20 and 15 meiers, Daring
40-meter use the VFQ operates at 3.5 MHz and its
vutput is multiplied to 7 MHz.

Cverall receiver selectivity is established by an
m-derived low-pass filter in the audio line between
the product detector and the af amplifier. Though
the HW-7 is a ¢w transceiver, selectivity is set for
ssb reception {(approximately 2 kHz, and wiih
broad skirts). The reviewer was able to sharpen the
response by changing the value of capacitance at

View ot the interior ot the HW-7 (top). The
push-hutton switch assembly is at the lower right.
A dual-section variable {center right) is used to
tune the VFO. The variable capacitor just helow
the splitstator one is the PA tuning control. The
remaliung varigble capacitor (upper right} is for
peaking the receiver front end, The rear panel of
the cabinet {left) contains the power socket, key
jack, antenna connector, and headphone recep-
tacle.
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gach port of the filier. 'The 02-uF value at ¢ach
terminal was changed to 0,22 MF, and this provided
ew selectivity without impairing the level of audio
output.

The filtered audio is amplified to headphone
fevel (no speaker with this rig) by means of an
audio IC which has the capability of 120 dB of
amplification. The receiver is designed to work into
high-impedance headphones.

‘The receiver 15 yuite microphonic when its
front end is peaked for the band of operation, This




is not a troublesome trait provided one does not
bump the cabinet while lstening to weak signals.
The instruction manuzl mentions this condition
and states that it is “tvpical” with this type
receiver. No technical explanation is offered, how-
ever. Hecelver sensitivity seems io be auite good
despite the fact that no 1f amplifier v used.
Measuremenis made with a G.R. Model 80 signal
generator indicate that (L2 UV from the generator
will produce a piainly aodible cw note in the
headphones. Normally, the man-made and atmos-
pheric noise levels vxceed that amount on the hi
bands.

Performance

Transmitter performance is yuite good. No
chirp or hum has been noted on the transmitted
signal, and wonly @ dight click can be detected
during keying intervals. The VFO is very siable
during both the transmit and receive functions,
mechanically and electrically, A precision ball drive
is used to control the tuning capacitor in the VFG.
No backlash can be detected, und tuning is smooth
and vasy. The dial is calibrated in S-kHz steps.
Tracking is within 2 kHz over any 100-kHz spread
thecked by this reviewer,

Provision is made for VFQ or ervstal control of
the transmitter. Push-butfon switches located on
the front panel enable the operator to choose VFG
or crystal operation. The same row of switches
contains those used fo select the band of oper-
ation. A meter is mounted on the front panel. B
indicates relative f output during tune-up and
opetation.

Spurious and harmonic oufputs ate down at
least 25 dB from the desired frequency. A clean
sine wave was observed on a Tektronix 453 scope
while aperating the transmutter into a 50-ohm foad.
The relative freedom from unwanted output en-
ergy no doubt results trom the use of a semi-
tunable half-wave filter PA tank circuit (Fig. 1).
The network has been designed for medium 2.
This, plus the faci that a half-wave filter serves asa
low-pass device, does much toward reducing har-
monic output. Each end of the network is termi-
nated by fixed values of capacitance. The center of
the half-wave filter has a variable capacitor con-
nected in parallel with a fixed-value capacitor. The
virtable enables the nperator to tune the circuit to
resonance at the frequency of operation without
materially disturbing the impedance-matching chas-
acteristics of the network. Toroidaf inductors are
used in the circuit. .

Since a direci-conversion receiver does not
provide single-signal reception, the {ransmitter
VFO must be offset by approximately one kHz on
the correct side of zero beat on the received signal,
The vifset occurs automatically when shifting from
transmit to receive, but the operator must tunc in
the received signal so that the beat note is on the
high-frequency side of zero beat to assure that that
transmitter signal is heard by the station heing
worked. H doesn’t take long to adjust to this
principle, so it should not present a significant
problent to the buyer.
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The HW-7 features 2 break-in delay circuit that
coriains 2 pe-board control for adiusiing the fength
ot the delay period. This ¢ircuit s akin to most of
the VOX circuits found in ew/ssh transceivers. its
purpose is to prevent the untenna changeover relay
faisa built in} from cvcling =ach time & code
character is sent. When the relay is ciosed there is
no audio vutput trom the receiver and the sidetone
monttor is heard in the phones each time the key is
closed. The sidetone signal is geedfe loud, requiring
that the operator turn down the af wain of the
receiver during transtnit lest he become distracted
by the unusually high ountput fevei. This incon-
venience could no doubt be remedied by cutting
down the amount of sidetone energy supplied to
the audio amplifier in the receiver. Installation of
an internal sidetone levei control should not be a
major undertaking, though we have not tried it.

At first glance oune might conclude that the
HW-7 is a “Hot Water 12™ {Heath HW-12) which
has been subjected to the ntuals of the head
hunters. Bt closely resembles its larger brother in
decor. The current two-tone green color scheme
used by Heath Company has been applied to the
HW-7. The knobs are made of dark green plastic,
and zte somewhat tiny tor this operator’s comtort

particularly for use on the front-end peaking
control. The tuning rate s quite fast, and one cun
quickly pass the desired peak when adiusting with
so small a knob.

The customary ruggedness of design is reflected
in the cabinet and panels of the HW-7. Heavy-gauge
wluminum 35 used for those parts. Most ol the
components are mounted on # single circuit hoard
- an aid to fast assembly. The kit went together in
502 hours, Checkout and alignment required
another hout.

Some Concluding Remarks

Those who have not tried low-power operation
may find themseives wondering why a company
would tool up to produce 4 package such as the
HW-7. Well, plenty of good solid contacts can be
made at the QRP levei. While using the equipment
described here the writer worked 28 states during
five hours of casual band hopping, The untenna
was an L-shaped, end-fed, 90-foot wire, approxi-
mately 35 feet above ground at its highest point,

{Continued on page 561

Heath HW-7 Transceiver

Dimensions (HWD) and Weight:
4-1/14 % 9-1/4 % BR-1/2 inches, 4
pounds, 8§ ounces.

Power Requirements: i3 V de, 450 mA;ac
supply svailable.

Transmitter Power Qufput: 2 watts or
better.

Recelver Sensitivity: Readable signal, { gV
ur iess.

Selectivity: 2 kHz at 6 dE down.

Price Class: $70. AC Power Suppiy: $15.

Manufacturer: Heath Cumpany, Henton
Harbor, Ml 49022

QST for
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the next line of contour is higher vr lower by
looking over to the bold lines of contour and
determining by the numbers v hich appear every so
often in them, if we follow the line around until
we find it. 1T it is higher or lower, we then subtract
or add 50 feet to the bold figure until we arrive at
the line closest to our mark.

On a seratch pad make a list of radials, starting
with 0 degree true north. Going clockwise, put the
numbers one to five under each radial degree, see
Fig. 3, Next to cach number put the height above
sea level at each point. Add all the columns of
numbers and divide by eight. You will now have
the average of all the 40 points.

If you are using the 7-1/2-minute maps, which
are much more detailed, you wifl have to fold back
or cut off the borders on all four sides. Use the
inap that shows the site and follow the same
procedure as in the large map above, except draw a
line'to the border on the quadrangle rather than to
a scale of 10 miles. Next, take one of the adjoining
maps and butt this map against the one which has
the site on if. You may have two to four maps
butted together to get one 10-mile radial. You may
wish to work on ope radial at a time, so that you
will have enough room for the maps vou are
working with. All the other steps will be the same
as with the large map.

The figure we have is the average height above
sea level of the ground at our site. We must make
one further calculation to determine the HAAT,
First, determine the height above mean sea level at
the site. For example, let’s suppose that the site of
the installation is 900 Feet wbove mean sea ievel
and let’s assume the antenna is on a tower and the
venter of radiation of the antenna is 100 Feet above
the site, This means that our center of radiation is
1000 feet above mean (or average) sea level, Next,
assume that our 40 check points average out to
800 feet. All we need do is subtract 800 from

1000, This means that our height above average
terrain is 200 feet.

The last thing we have to do is to make all this
information presentable to the HCOC. We have
several ways {0 do this. One is to fake a tiber-
tipped marker and darken all our penciled-in lines,
properly label them uand neatly fist the compu-
tations for each radial on a separate sheet of paper.
Submit both the maps and the computations with
your form 610 or form 6108 if for 2 club, military
or recreation station.

Figuring Your ERP

In arder to figure your effective radiated power
there are several steps that must be followed. First,
determine the power output from the repeater
transmitter. This measurement should be made
directly at the transmitter between the rig and any
duplexers or other devices m the line, A wattmeter
cant be used for this measurernent. Next subfract
the {oss through any device such as a duplexer that
is in the line. The loss figures for such devices are
usually measured in dB so this figure must be
converted to power and subiracted from the
autput figure. Determine the exact lengih of the
feed line and subtract the feed-line loss. Feed-line
inss can be determined trom the manutacturer’s
vatalog or from charts in The Radio Amateur’s
Handbook. You now know the amount of power
that is reaching the feed point of the antenna. This
puwer, times the gain factor of the untenna used,
equals the effective radiated power. The FCC also
requires that radiation patterns of the nstailation
be provided. These can be either mathetaatical
compuiations; range measurements, or both. Also,
in lieu of the foregoing, manuiacturers” speci-
fications for particular antennas may be submitted,
provided the manufacturers” data has been filed

Division, and approved by the Commissian. asE]

Recent Hquipment
{Continued from page 50)

The worst signal report was RST 449, The majority
uf the reports fell in the 379 to 599 class. Solid
vontacts were made on all three bands (several
times) from Newington with stations on the West
Coast of the U.S.A. Europeans were worked {rom
the same East Coast location on 20 meters while
using a sloping dipole with its center just 20 feet
above pround. Answers to C'Qs run approximately
65 percent during normal band conditions. When
answering another station’s CQ the odds have been
somewhat better - about 80 percent. 1t’s anyone's
guess what would happen it the rig were connected
to a beam antenna!

One thing that the HW-7 does not like is o be
used with an end-fed wire antenna if the high-
impedance part of it is near the 1ig. Even if a
Transmatch s used to provide a 50-ohm termin-
ation for the transceiver the proximity of the wire
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with respect to the unit introduces s most an-
noying 60-Hz hum in the receiver when the front
end is peaked. This happens only if an ac-operated
de supply is being used. No problems were noted
during operation with batteries. The hum problem
is worst at the highest frequency of operation (15
meters). No difficuities were experienced when
working with coaxial-fed beams and dipoles.

Power output was measured in rms volts across
4 S0-ohm dummy load: at 7.1 MHz, L1 V (2.5 W),
at 14.1 MHz, 10.25 V (2.2 W); at 21.1 MHz, IO V
(2.1 W). These values were confirmed when making
pk-pk voltage checks with a Tektronix 453 scope.

In view of the low price and versatility of the
HW-7 transceiver the writer believes the eguipment
to be z bargain. It may seem that $35 per watt isa
rather high price to pay, but you’re getting a
receiver ton! The few shortcomings mentioned
here are no greater in percentage than those found
in some of the high-priced, esoteric transceivers on
taday’s market. The HW-7 may be vour key to
getting in on the QRP fun. - WICER





