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The HW-8 Handbook
An Introduction

Welcome to the second edition of the HW-8 Handbook.

I told myself I would not do a second edition of the HW-8 Handbook. There’s just not
enough interest in these old radios anymore.

[ was wrong.

QRP has taken on a life of its own. Dozens of new QRP clubs have been formed. Why even
the ARRL has taken notice! Although approaching 25 years old, the Heathkit HW-8 is still
demanding big bucks on the used ham market. I guess there really is a lot of interest in
the HW-8!

Now having said that, here is the second edition of the HW-8 Handbook.

In this edition, [ have added more information for the three QRP radios that Heathkit pro-
duced. This time there are PC board overlays, adjustments and even the factory repair
tips. I've put together a lot of information on the HW-7 in this edition, also

As always, the publication of this handbook is due in large part to the generosity of the
authors of the modifications to the HW-7, HW-8 and HW-9 transceivers. They allowed me
to reprint their work here, which appeared in the pages of OST, CQ, 73, Ham Radio,
Worldradio, and SPRAT. Additional modifications came from the pages of The QRP
Quarterly, published by the QRP Amateur Radio Club International.

A "thank you" to all

A word of caution: Not all of these modifications have been tried by the editor. The fact they appeared in print else-
where indicates they work, but there is no guarantee, written or implied, to that affect. Second, there is some dupli-
cation in the kinds of circuits (RIT, improved keying, audio amplifier, etc.) offered. Look them over carefully and
pick the one which will best suit your needs. Installation of one mod might preclude use of another, so check the cir-
cuits and their possible effects carefully before proceeding.

Cover photograph of the Heathkit HW-8 provided by Chet Sprinkle, K8YTO

A Special thank you goes to Rich Arland, K75Z, and his box of red pencils

All PC board overlays, service updates, and transceiver’s schematics are copyrighted by the Heathkit company

And just for those people that like to know such things, the entire HW-8 Handbook was produced on a Apple Macintosh
computer. The font faces are Old Bookman, Palatino, Helvetica. The main title text is in New Century Schoolbook.

The entire book was assembled in QuarkExpress version 3.3. From the Macintosh a CD rom was burnt. The CD was
taken to the printer. From the printer’s computer, a Trimetric film generator produced the required plates for the
Heilberger web offset press.




The Heathkit HW-7 QRP

Transceiver

This is the one that started it all. The HW-7 was the first QRP
transceiver sold by Heathkit

The HW-8 Handbook

The HW-7

The HW-7 Heathkit transceiver is a three band QRP CW }
transceiver with provisions either built in VFO or crys-
tal transmit. Band coverage is the CW portion of forty,
twenty, and fifteen meters. The transceiver can be oper- J
ated from the Heathkit accessory power supply model
HWA-7—1, an equivalent low impedance power supply
or batteries. The experienced amateur, QRP man, and
novice alike will appreciate the dependability and versa-
tility of this transceiver.

HEATHXIT
Whether you use it for standby, camping, emergency B
operation, or your primary rig, the transceiver will
prove its worth. Band changing and tune up are easily
accomplished with pushbutton band selection and sin-
gle control tuning. The lightweight and compact transceiv-
er has a pushbutton crystal transmit provision for the

novice or QRP roundtables. Main tuning is accomplished

The Heathkit HW-7 three band QRP transceiver

through a 6-to-1 vernier that is virtually backlash
} free. A relative power meter, built in sidetone, and
carry along size make the transceiver a pleasure to
operate.

@ The HW-7 started the famous Heathkit QRP series.
l Of all the QRP transceivers made by Heath, very
e . . ¢ little is said about the HW-7. The HW-7 was

- o g~ ) 1 €8 Heath’s first entry into the QRP fray.

Although the HW-7 did perform to specifications,
the main fault in the rig centered on the receiver.
Like its younger brother, the HW-8, the HW-7 uses
a direct conversion receiver. There’s nothing wrong
with a direct conversion receiver, provided it is of
good design. Unfortunately, the HW-7’s receiver is
not that blessed.

Receiver overview

The receiver in the HW-7 is unbelievably simple. A
dual gate MOSFET is both the front end and

. mixer. Signals from the antenna are dropped

| directly into the MOSFET via a brute force tuned

| circuit.

As you can see, there’s not much inside the HW-7. It's very easy radio to repair. The three coils down the center of the
PC board are the doubler and tripler coils used by the VFO. The two final transistors are mounted to small heat sinks.
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The Heathkit HW-7 QRP

Transceiver

The output of the VFO or crystal oscillator is also routed
to the MOSFET. Here the two signals are mixed and the
resultant audio is applied to a simple LC tuned circuit
consisting of L14 and C5, C7 and C9. It is these compo-
nents that provide the selectivity of the radio.

After the audio filtering, the audio signal is then routed

directly to the audio amplifier. This amplifier boosts the
signal up to headphone volume.

The transmitter

The transmitter is just about as simple as the receiver.
The same VFO or crystal oscillator is coupled to a dou-
bler/tripler before the signal is sent to the transmitter dri-
ver. From here, the signal is amplified to about two watts
by two RF transistors running in parallel. Low pass filters
are selected by the proper pushbutton filter at the output
of the transmitter.

inductor that sets the rig’s selectivity

All in all, the HW-7 is about as simple as you can make a
transceiver. It is this simplicity that hurts the HW-7. In
fact, Heath could have not chosen a worse device than the
40673 dual gate MOSFET which is used in the receiver
mixer,

HW-7 fixes

There is really nothing you can do to improve the receiver
in the HW-7, short of tearing out the entire circuit and
starting over. You can sometimes get better performance if
you use a resonate antenna coupled through an antenna
matching circuit. Between the two, the extra tuned cir-
cuits will help prevent unwanted signals from getting into
that dual gate MOSFET.

To reduce microphonics and hum pickup from the audio
circuits, run the HW-7 from a battery supply. This holds
true for the HW-8 as well. The direct conversion receivers
can suffer AC pickup from a line operated supply.

Modifications to the HW-7

Even though the receiver is such a poor performer, there's
very little in the way of modifications that can fix it.
Generally, the only way to improve the receiver in the HW-
7 is to tear it out and start all over again.

If you want to try your hand at improving the HW-7’s
receiver, I would suggest you scrap the MOSFET and try
using a doubly balanced mixer such as the SBA-1. You
more than likely will need to add some impedance match-
ing transformers between the mixer and the VFO/ anten-
na input.

An additional stage of low level audio amplification would
do wonders as well. By using either a low-noise op-amp
such as the LM301 or a pair of transistors, the additional
gain would be a great improvement.

The only problem with incorporating any of these ideas?
They are not a drop in fix. The majority of the receiver
would have to be scrapped, and new circuit boards
designed and installed. It’s not a task for the wealc at
heart. So, for the majority of HW-7s out there, the receiver
is exactly the way Heathkit designed it.
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The Heathkit HW-7 QRP

Transceiver

Playing with the audio

Because the selectivity of the radio is generated inside the
audio chain and since the audio circuits are very simple,
you could spend a rainy afternoon experimenting with the
circuit.

As designed by Heathkit's engineers, the LC components
are very simple. A 200 uH coil and some capacitors do the
work. Mouser electronics handles a line of high induc-
tance coils that may be used to tailor the audio response
of the radio. They won't fit the PC - board, as their lead
spacing is not the same as the original one however a
small hunk of perf-board would be ideal to use.

A handful of Mylar capacitors would round out the parts
needed. Although you could sit down and calculate the
values needed for the components based on frequency, cut
and try is a lot more fun.

This HW-7 has
been modified to
include several
small add on cir-
cuits. This radio
belengs to Rich
Arland, K78Z

Some HW-7 fixes and
improvements

With some HW-7 radios, you can improve the sensitivity
by placing a small jumper wire across C6 on the foil side
of the PC board. Then remove R1, a 100K resistor. If you
don’t see any improvemernt or the radio fails to operate,
replace the resistor. Some HW-7 will improve, others wont.

If the audio seems Jow replace R411, 10K with a 1K resis-
tor. Again, this fix will only show up in the first run of
kits. Newer HW-7s will more than likely have the values
changed.
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The HW-7

Heathkit produced service updates to ensure the service depart-
ments were up to date on any fixes or problems.

February 16, 1973
HW-7 QRP Transceiver
Bulletin No: HW-7-1

Dial Rubbing

To Prevent the dial rubbing against the front panel the fol-
lowing change has been made in production. Replace the
[4] 253-27 flat washers with two aluminum spacers, Part
No: 255-1.

February 16, 1973
HW-7 QRP Transceiver
Bulletin No: HW-7-2

Broadcast Interference

In spite of the article in the January issue of QST, page 48,
we do not plan to make a modification kit for this problem.
However, we plan to track the identity of all purchaser's &
mail the information & parts to them individually. To ser-
vice those we miss [retail sales primarily],

the attached information sheet will suffice. The parts
should be furnished at no charge. Only those with serial
numbers starting '002" require the change. Others already
have them in the kit itself.

February 16, 1973
HW-7 QRP Transceiver
Bulletin No: HW-7-3

Low Audio Level - Receiver

Replace R411 [10K Ohm] Part # 1-20 with 1000 Ohm, Part
#1-9. This is a production change which should be made in
all kits with SN's starting with '002".

February 16, 1973
HW-7 QRP Transceiver
Bulletin No: HW-7-4

Service Hints

RECEIVER: The receiver section of the HW-7 is basically a
direct conversion type circuit. The incoming signal is
mixed with the on-frequency VFO signal to provide audio
output.

The audio is filtered by the lowpass audio filter & coupled
to the audio IC which has approximately 100db of gain. A
certain amount of microphony is normal for this type of cir-

cuitry.

Normal sensitivity for this receiver is less than 1uv which
will provide a readable signal. This is normal since all
protos & field test units showed much better sensitivity.

Typical RF voltage readings at the detector FET Q1 are .6 to
1 volt RMS nominal measured on Boonton 91-C meter. Any
injection appreciably less than .4 volt RMS will give a loss
of sensitivity. NOTE: This voltage is not a pure sine wave.

When Receiving a signal, the front panel preselector control
must be carefully peaked in the designated areas.

VFO/DOUBLER/TRIPLER

The Colpitts oscillator operates on 3.5 to 3.6 MHZ and dou-
bled to 7.0 to 7.2 MHZ for 40 Meter operation. For 20 & 15
Meter operation, the oscillator runs at 7.0 to 7.1 MHZ &
doubled for 20 meter [14.0 to 14.2 MHZ] & tripled for 15
meters [21.0 to 21.3 MHZ]. Following are typical RF read-
ings:

Gate of Q3 = Approx. 1 Volt RMS [Sine wave]
Base of Q4 = Approx. .8 Volt RMS [Approx. Sine wave|
Collector of Q4 = Sine wave with harmonics




The HW-7

OSC./DRIVER & RF
AMPLIFIER

Base of Q5 [xmit] = 1 to 2.5 Volts RMS [not Sine wave]
Base of Q6, Q7 = 1.5 to 2.5 Volts RMS [not Sine wave]

RF output across 50 Ohm load should be approximately 10
Volts RMS [Sinewave for all bands).

A possible problem area in transmitter may be two extreme-
ly mis-matched out transistors [high gain with low gain].
This may cause one transistor to "hog" all the current there-
by destroying itself. When this happens, also check zener
diode, ZD1, for possible open circuit. If instability is a
problem, also check ZD1 for an open circuit.

May 3, 1974
HW-7 QRP Transceiver
Bulletin No: HW-7-5

Audio ["popcorn”] Noise Reduction

The following modification will reduce the noise level of
the CA-3035V1 audio IC considerably:

1] Connect a 220K [PN 1-29] resistor and a .1uf [PN 21-95]
disc IN SERIES from pin 4 to pin 5 of the CA-3035V1 on the
foil side of the board.

2] Connect a 1 uf Electrolytic [PN 25-197] from pin 6 of the
CA-3035V1 to the ground foil between pins 2 & 8.

July 12, 1974
HW-7 QRP Transceiver
Bulletin No: HW-7-6

Sensitivity Improvement

1] Jumper a small wire across C6 [100pf] on the foil side of
the board.

2] Remove R1 [100K Resistor].
NOTE: If the unit fails to operate, or there is no increase in
sensitivity with this resistor removed, it should be rein-

stalled in the circuit.

These circuit changes are to be made only as needed.

'he HW-8 Handbook

March 26, 1975
HW-7 QRP Transceiver
Bulletin No: HW-7-7

Pulse Oscillation on 40 Meters

If the HW-7 has an oscillator problem, check to see if Q2 is
a Teledyne device rather than a Motorola.

To prevent the circuit from pulse oscillating, install a ferrite
bead [PN 475-10] on the gate lead if Q2 is a Teledyne type.

HW-7 Modifications

A. Remove & discard capacitors C-5, C-6, C-8, C-9.
B. Replace C-5 & C-9 with .22uf mylar capacitors.

A. Lift coax from point A on circuit board.

B. Install 100pf mica capacitor between center conductor of
coax and point A. [Improves BCB rejection].

A. Install heat sinks on transistors using silicone grease for
PA protection.

PARTS LIST
[2] 22UF 27.85
(1] 100PF 20-102

[2] #4-40X1/2" SCREW 250-52
[2] #4 LOCKWASHER  254-9
[2] #4-40 NUT 252-15

[1] SILICONE GREASE 352-13
[2] HEAT SINK PLATE 205-1436

April 17, 1975
HW-7 QRP Transceiver
Bulletin No: HW-7-8

Modifications F/U /W the HD-1410 Keyer

The HW-7 keying circuit was designed to be compatible
with the HD-10 keyer. This is the reason that the key jack
has the tip contact grounded. Two changes should be made
to the HW-7 to allow use with the HD-1410:

A] The two wires going to the HW-7 key jack should be
reversed.

B] R39 should be changed from 470 Ohm to 4700 Ohm.
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The front end of the HW-7 QRP transceiver

Because the receiver in the HW-7 is noted to be lacking,
here’s a snippet of the front end. The problem is the use of
a dual gate mosfet. Heath could not have selected a worse
device to simultaneouslyserve as the front end and the

mixer.
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The HW-7

NOTE: Transceiver alignment requires the use of a
calibrated receiver, such as a Heathkit Model SB-303 or
equivalent, capable of receiving 7.0 MHz, 7.2 MHz, 14.0
MHz.and14.2MHz.

VFO ALIGNMENT

() Turn on the calibrated receiver and allow it to warm up.

() Be sure the 50-ohm dummy load, headphones, key, and
power supply are connected to the Transceiver.

() Press in the 40M pushbutton.

() The CRYSTAL TRANSMIT pushbutton should be in its
out position.

() Rotate the TUNING knob fully counterclockwise.

() Rotate the RECEIVER PRESELECTOR knob fully coun-
terclockwise.

() Rotate the AF GAIN - OFF control to the twelve o'clock
position.

() Set the Transceiver VFO to 7.1 MHz.

NOTE: In the following steps, you will zero beat the
receiver Lo its crystal calibrator. Then you will zero beat
the calibrated receiver against the Transceiver. Zero beat is
a point where the two frequencies being combined (beat
against each other) are exactly the same frequency. As zero
beat is approached, the tone caused by the two combined
frequencies will gradually decrease in pitch and volume
until it just stops.

The two frequencies to be zero beat first are the crystal cal-
ibrator and receiver frequencies. Then the receiver fre-

quency will be used to zero beat the Transceiver frequency.

The end result will be a calibrated Transceiver that has a
true frequency nearly identical to the dial frequency.

() Tune the calibrated receiver to 7.0 MHz. Then turn on
the crystal calibrator and gradually adjust the receiver fre-
quency until the tone decreases in pitch and volume. It
may be necessary to increase the RF and AF gain controls.
When the tone just stops, zero beat has been reached.

() Turn off the crystal calibrator,

() Tune the Transceiver VIO to 7.0 MHz.

() Refer to Figure 1-1 (fold-out from Page 24) and tighten
both trimmers on the VFO capacitor until they are just

snug. Then rotate each trimmer 1/2-turn counterclock-
wise.

() Again refer to Figure 1-1 and rotate the top slug in the
VFO coil until a zero beat is heard from the calibrated
receiver. It may be necessary to turn down the calibrated
receiver AF gain control. Use the supplied alignment tool
to make the adjustment. Do not rotate the coil slug more
than one turn in either direction.

() Tune the calibrated receiver to 7.2 MHz.
() Tune the Transceiver to 7.2 MHz,

() If a zero beat is not heard, rotate the rear trimmer on
the VFO capacitor slightly in either direction until a zero
beat is reached.

() Again tune the calibrated receiver and the Transceiver
to 7.0 MHz and check the zero beat. Then recheck the 7.2
MHz position for a zero beat. When no further improve-
ment can be made in the zero beats, proceed to the next
step.

() Tune and zero beat the calibrated receiver to 14.0 MHz.
() Press in the 20M pushbutton on the Transceiver.
() Tune the Transceiver main tuning to 14.0 MHz.

Again refer to Figure 1-1 and use the alignment tool to
adjust the bottom slug of the VFO coil until a zero beat is
heard from the calibrated receiver. This adjustment is
rather difficult to accomplish since the

zero beat point can be passed over very easily.

Carefully rotate the coil slug back-and-forth until the zero
beat is reached.

Tune the calibrated receiver to 14.2 MHz.
Tune the Transceiver to 14.2 MHz.

If a zero beat is not heard, rotate the front trimmer on the
VFO capacitor slightly in either direction until a zero beat
is reached.

Again tune the calibrated receiver and the Transceiver to
14.0 MHz and check the zero beat. Then recheck the 14.2
MHz position for a zero beat. When no further improve-
ments can be made in the zero beats, proceed to the next
step.

The calibrated receiver is no needed: it can be

set aside. 10
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The HW-7

() Key the Transceiver and rotate the TUNING knob for a
peak meter indication between 1 and 2 on the tuning dial.
Release the key.

TRANSMIT"ER AL'GNMENT () Key the Transceiver and adjust the 20M DRIVER capac-

itor for a peak meter indication. Release the key.

() Press in the 40M pushbutton on the Transceiver. ( ) Key the Transceiver and adjust the 20M DOUBLER coil
for a peak meter indication. Release the key.

() Tune the main tuning to 7.1 MHz.
() Press in the 15M pushbutton.

() Key the Transceiver. Rotate the TUNING knob for a

peak indication on the relative power meter and release () Set the main tuning to 21.15 MHz.

the key. '

() Key the Transceiver and rotate the TUNING knob for a

() Key the Transceiver and adjust the 40M DRIVER capac- peak meter indication between 2 and 3 on the tuning dial.
itor for a peak meter indication. Release the key. Release the key.

() Key the Transc.eiv?r a_nd adjust the 40M DOUBLER coil () Key the Transceiver and adjust the 15M DRIVER capac-
for a peak meter indication. Release the key. itor for a peak meter indication. Release the key.

I () Key the Transceiver and adjust the
15M TRIPLER coil for a peak meter
indication. Release the key.

NOTE: This completes the alignment
of the Transceiver for VFO operation.
[f the Transceiver will be used for
crystal operation, install your
particular crystal and press in the
CRYSTAL TRANSMIT pushbutton.
Then adjust the DRIVER capacitor
for a peak meter indication on the
band you have the Transceiver tuned
to.

CAPACITO

4 () Key the Transceiver and adjust the
DELAY control for the desired
amount of "delay” that the transmit-

ter "holds in" after the last transmit-

ted character.

() Do not attempt to adjust the audio

RECEIVER filter coil as it was adjusted at the

RELATIVE
R A AN PRESLECTOR
factory.

QWER

This completes the "Alignment" of
the Transceiver.

() Press in the 20M pushbutton.

() Set the main tuning to 14.1 MHz.
11
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The HW-7 PC board as viewed from the component side
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The Heathkit HW-8 QRP

Transceiver

Without question, the HW-8 is by far the most popular QRP
transceiver every produced in kit form.

A little bit of history

The Heathkit HW-8 QRP CW transceiver was by far the
most popular of the Heathkit “QRP trio.”

Introduced in 1976, it was in production until 1983. Not a
bad run for such a simple little rig. The original price was
$139.95 minus the power supply. The HW-8 sports the
traditional “Heathkit green” color scheme.

Based on the HW-7, the HW-8 was not a fix to the HW-7
but rather a completely new design. The HW-8 was a
major overhaul of the problem plagued HW-7.

Although the HW-8 continued to use the direct conversion
receiver scheme, many of the problems associated with the
receiver built into the HW-7 had been fixed. Heath added
a JFET RF amplifier ahead of the receiver. They also added
an RC active audio filter and a doubly balanced IC product
detector into the same foot print as the HW-7.

Although there are some that scoff at the idea of a direct
conversion receiver, the HW-8's receiver is quite good. You
can easily hear signals all the way down to .5 uV.

If you've never operated a direct canversion receiver, you’ll
find that signals seem to “pop” of out a noise less back-
ground. There’s no phase noise, no sysnthesizer noise and
no DSP components on the signals.

More fire in the wire

With the HW-8, Heath boosted the transmit power up to
about 2 watts across the four bands. In actual use, you’ll
find the 20 and 15 meters bands produce a tad less than
2 watts.

The HW-8 is not a QSK machine. The T/R function is
taken care of a small relay. The T/R delay time is
adjustable by a small PC mounted trimmer.

The Heathkit HW-8 QRP transceiver

What'’s inside

The majority of the HW-8 is built on one large single sided
PC board. A smaller PC board i{s mounted on the right rear
side panel. This smaller board contains a small audio
amplifier.

Extensive use of diode switching is used though out the
HW-8.

What’s outside

The HW-8 weighs 7 pounds. It measures 9.25 inches by
4.25 inches high. It is 8.5 inches deep.

The transmitter draws about 450 ma on key down while
the receiver consumes around 75 ma.

13
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The Heathkit HW-8 QRP

Transceiver
4 Band QRP CW Transceiver

The HW-8 is a surprisingly nice radio to work QRP with
and even though it only produced two watts, you can easi-
ly work the world with a HW-8 transceiver. The HW-8 is
built on one major PC board with a small audio amplifier
PC board mounted on the side panel.

What makes it work

Because the HW-8 is a direct conversion receiver, the VFO
plays an important part of the operation of the rig. No VFO,
nothing works! The VFO operates from 8.645 MHz to 8.895
MHz. The active devices in the VFO are Q2 and Q3.

The output of the VFO is applied to the balanced mixer
along with the HFO oscillators The HFO oscillator operates
at 12.395 MHz for 80 meters, 15.895 MHz for 40 meters,
22.895 MHz for 20 meters and 29.895 MHz for 15 meters,
Transistors Q4 and Q5 form a mixer amplifier with its out-
put going the transmitter driver, Q8 and to the receiver
product detector IC1. So, as you can see, if the VFO, HFO
and mixer are not working, the HW-8 will be quite dead.

To check for proper operation of the HFO it to couple a [re-
quency counter to TP1. This is R94, located near the row of
diodes in the center of the board. As you monitor this test
point, you should see the HFO frequencies:

12.895 MHz=80 meters

15.895 MHz=40 meters

22.895 MHz=20 meters

29.895 MHz=15 meters

If one or more frequencies are not present, remove the
counter from TP1 and connect your RF probe. If you have
a scope, use it in place of the RF probe. The scope will allow
you to see what the waveform looks like, too. Depending on
what band is not working try adjusting the HFO coil for the
band.

80 meter is the bottom of coil L17
40 meters is the top of L18

20 meters is the bottom of L19

15 meters is the top of L19

The HW-8 awaiting a tune up and testing on my bench

When the HFO is operating, you'll see a voltage appear at
TP1. Adjust the coils for maximum voltage. Check for prop-
er operation by selecting and deselecting the bands making
sure the HFO oscillator starts all the time. If you find one
band that is slow, adjust the proper coil until the oscillator
starts reliably.

The HW-8 uses diode switching for changing bands. Along
with the push button switches to route the high power (two
wattsl) RF to the output filters. If you have a HW-8 that is
dead on one or more bands, start checking the switching
diodes. For example, 80 meters requires D22 to be on.
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A case history

I picked up a broken HW-8 at a hamfest. The seller told me
it only worked on 20 meters. There was no transmit at all
on any of the other bands. The receiver was also quite dead
on 80, 40, and 15 meters. All [ could hear was the audio
hiss in the earphones.

As [ looked around at the PC board, I found that out of
twelve of the compression trimmers, only three had their
adjustment screws. The rest were missing. Now, why on
earth would anyone want to remove the adjusting screws
from the trimmers? I've still not been able to figure that one
out.

Also missing, or rather destroyed, is the slug in the
L19/L18 coil. This is one of the heterodyne oscillator coils.
If this coil is out of adjustment, the circuit it controls will
not function. In this case, L19 controls the operation of the
20-meter oscillator. The other half of this coil controls the
40-meter oscillator. Since the slug for the 40-meter band
was in crumbs, it told me that someone had attempted to
work on the heterodyne oscillator. It also told me that they
could not find the problem by simply adjusting the slug in
L18/L19.

Checking the heterodyne
oscillator

Heath wants you to use a RF probe to check for the proper
operation of the heterodyne oscillator. The test point is TP1
and is located on the diode side (as looking down onto the
PC board) of R94. [ have found in the past it is best to cou-
ple an oscilloscope to this test point and forgo the RF probe.
The scope will not only show you the output level of the
oscillator but also what the waveform looks like. Sometime
more is not better!

So, couple your scope probe to R94. As you select the dif-
ferent bands via the front push buttons, you should see a
nice waveform on the scope. There should be at least 50-mV

The heterdodyne crystals inside the HW-8

pp on the scope. On this radio, none of the crystals would
fire except on 20 meters. Since Q7 and Q6 are the only
active devices and they both work on 20 meters, there had
to be another problem.

The HW-8 is full of switching diodes. They control the vari-
ous tuned circuits. We've talked about these diodes in the
past, and [ won't go into great detail here again. Its enough
to say that if one or more of the switching diodes are kaput,
then the section that is controlled by those diodes will not
function.

On this radio, the switching diodes controlling the hetero-
dyne oscillator were all working. This test is simple. Use
your VOM and check to see if plus 12 volts is routed via the
diode to the crystal.

The front panel push buttons do much more than direct the
12-volt switching voltage to the various diodes. They route
the antenna to the front-end amplifier, and also route the
output of the PA to the various output filters. These push
buttons have wires on the top and connections via the PC
board on the bottom. I mentioned this because I found
while checking the switching diodes I had 12 volts on the
green wire leading from the 20-meter switch even though
the 80-meter button was inl The color codes are from the
Heathkit manual and allow you to trace the various
switched circuits.

The color code is:
Black for 80 meters
Red for 40 meters

Green for 20 meters

The white is for 15 meters. This color-coding is the same ro
matter if the wire goes to the front end or to the PA siage.

While we're at it, looking at the front of the radio, the push
buttons are (left to right):

80 meters SwW1
40 meters SW2
20 meters SW3
15 meters SW4

On each pushbutton SECTION the PINS are numbered like
as followed:

The section closest to the front panel left most side pins

10, 11, 13 right side 123
Middle section pins

13,14,15 right side 4,5,6
End section pins

16,17,18 right side 7,8, 9
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Looking inside the HW-8. The heterdodyne oscillator coils are shown here. The large heatsink is on the PA.

The sections are lettered. Again, front panel, RIGHT most
switch (the 15-meter button.) The section closest to the
front panel is section A. Middle section is B, and the last
section is C.

This sequence is repeated on all the switched. So, 80 meters
can have section D, E and F with pins 1,2,3 and 10, 11, 12

Now having said all of this, a quick touch of the soldering
iron detached the green wire from the 20 meter switch. With
this wire no longer connected to the heterodyne oscillator,
the other crystals fired right up.

No matter what switch was pressed; the wire going to the
20-meter band was always hot with 12 volts. The problem
was finally traced to a shorted switching diode in the front
end. As it turned out, diode D7 was at fault. Here's what
happened. When any other band switch was press in, the
switching voltage was applied to all stages. In this case,
we'll select the 80-meter band.

With the 80-meter button in, 12 volts is applied to select L5
via D5. , C2 and L1 in the front-end circuit are now active
thanks to diode D1. At the same time, D22 is turned on and
places Y1, 12.395 MHz, in the heterodyne oscillator. And
last by not least, diodes D31 and D35 are forward biased
and select the L27/C77-C78 combination for the final tran-
sistor.

What happened is kinda of simple once you look at it. With
D7 shorted, no matter what band you selected you always
had several other stages turned on as well. That's why the
heterodyne oscillator did not work. When 80 meters was
selected, the 20-meter crystal was also selected.

16
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That's why the heterodyne oscillator did not run. Two crys-
tals were in parallel!

The [ix is simple. Replace D7, After the new diode was in
place, the 12 volt switching voltage was only present when
20 meters was selected by the push button.

The only other fixes were to the L18/L19 coil and the trim-
mer capacitors.

The trimmers were an easy to fix. The screw size is 5-56 by
1/4 inch long. Radio Shack sells a pack for about two
bucks. However, the heads of these screws are too small to
hold the top half of the trimmer together. The fix? [ used
nylon shoulder washers. These are the same kind you
would find in a TO-220 mounting kit. The shoulder part of
the nylon goes into the trimmer first. Then the screw is
dropped down into the trimmer. The trimmer has the same
thread size, so all you need to do is tighten the screw! Don't
over do it as you can easily run the screw head through the
nylon washer.

The L18/L19 slug was a bit trickier. Before recycling
became fashionable, Heathkit was already into it. Many of
the same components are used in a variety of Heath prod-
ucts. Case in point, the heterodyne crystals used in the
HW-8, are the same as those used in the Heathkit HW-101!
So, to replace the broken slug in the L18/L19 coil, a slug
was removed [rom the heterodyne oscillator coil from a dead
HW-101. It worked like a champ!

Transmitter fixes

I've come upon some information about the final output
transistor that you may find interesting. Heathkit used a
house numbered part. But from the printing on the device,
it looks like Motorola made the transistor. | can't find a
cross-reference for the Heath number anyplace. However,
the instruction manual for the HW-8 references the part to
a 2N4427. Mouser electronics stocks this transistor. It's
about $3 a pop.

In my original "HW-8 Handbook" a high power modification
for the HW-8 is as simple as subbing in an ECG 488 for the
final. I can't for the life of me find anyone that stocks the
ECG line. But, NTE replacement parts cross the ECG488 to
an NTE488. I have not yet tried this in my HW-8s. I did
notice that NTE crosses the 2N4427 to a 15 watt RF device
in a TO-5 case. The NTE488 comes in at a 5 watt RF device
in a TO-5 case. | don't know why the difference between the
two. [ guess [ will have to experiment with one of my radios.
[ have had luck with the 2N3553 and the 25C799. Both will
produce a good walt and a half on 80 and 40 meters. On 20
and 15, the max power seems to be about one watt.

In some of the HW-8s I have come across, I have put in
MSPA20 in Q8 and Q5 locations. They seem to have bit

The receiver front end trimmers. The large shield coil is
the VFO oscillator coil

more bite that the original Heathkit devices. Although I
have not tried them, a METAL case 2N2222A might work
also as Q5 and Q8.

There are two other locations you should look at if you ar
having trouble with the HW-8's output. Check the Zener
diode at location ZD2. If this diode has become leaky, it
maybe the cause of low cutput. This diode is there to pro-
tect the final, Q9, from excessive high collector RF voltages,
which can happens if you key the transmitter into an open
antenna. Any REF voltage over 36 volts will be clamped to
ground via the Zener diode.

If your HW-8 has been repaired in the past, especially with
final PA troubles, look to see if a ferrite bead is on the base
lead of Q9. This bead is there to keep Q9 stable. If vour
transmitter seems to take on a life of its own, check for this
bead on Q9's base.

The manual calls for 3.5 watts of RF into a 50-ohm load, I've
found these values to be much closer to real life.

Transmit power @ 13.8 volts into 50-ohm load

80 meters 2.1 watts
40 meters 1.75 watts
20 meters 1.5 waltts
15 meters 1.2 watts
Heathtip

NTE bought out ECG several years ago. Most,
but not all matching ECG/NTE numbers are simu-
lar and will work. Be sure before you sub-out with
NTE parts

DE RichK7SZ
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Of course I've seen more power in some HW-8s on 80
meters than 1.5 watts, but the values shown are very typi-
cal.

On receive:

80 meters .SuVv
40 meters .6uV
20 meters 7TuV
15 meters 7uV

On 20 and 15 meters, you'll often find the trimmer capaci-
tors in the tanlk circuit requires tightening all the way down.
There's not enough capacitance from the trimmer to get the
stage to resonate. Take a 20-pF capacitor and tack solder it
across the trimmer that is giving you trouble. Then try the
adjustment one more time. With the extra capacitance
across the trimmer, you should now find the circuit peaks
without twisting the screw out of the trimmer threads. By
the way, this fix works for the front-end trimmers as well.

Setting the VFO

There's one scheme that Heathkit used in almost all of their
analog VFO designs; you had to balance the ends of the
VFO to calibrate it. Here's how Heath wanted you do to it.

You used a receiver to listen to the output of the VFO. You
then turned the receiver to the low end of the VFO. You
adjusted the VFO trimmer so you can hear its signal. Then
you reset the receiver to the high end of the VFO's output
and adjusted the VFO's coil so you can hear the signal. You
did this over and over again until the two ends were bal-
anced. What you ended up with is a VFO that tracked from
the high end to the low end.

Now if you have ever tried this using the method described
above, you'll go batty!

Here's an easier and quicker method. You'll need a good fre-
quency counter. Allow both the HW-8 and your counter to
warm up for at least 30 minutes.

Couple your cournter to test point two(TP2). This is resistor
R49. Go to the end of the resistor that is closest to L9, the
large VFO coil. The VFO in the HW-8 runs from 8.895 MHz
to 8.645 MHz. The idea is to set the VFO so it will track from
one end to the other between the two frequencies of 8.895
and 8.645 MHz. Adjust the trimmer located on the VFO
tuning capacitor (C302B) and the slug in L9. Again, the idea
is to set the trimmer and slug so the VFO will run from
8.895 to 8.645 MHz. It's not easy to set, so do the best you
can. ! find the trimmer on the VFO tuning capacitor is very
touchy!

Hint:
Remove the screw from the trimmer on the side of the VFO

capacitor and replace it with a 0-20 pF piston trimmer. This
will make it much easier to adjust the VFO.

18
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This is the block diagram for the Heathkit HW-8 QRP transceiver. A counter or scope attached to the output of either Q6

or Q7 will show you if the HFO oscillator is running.
The HW-8 is rather simple, but sometimes they can really cause you to do some head scratching!
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More than likely, you’ll want to align your HW-8. That'’s fine. Just
remember that a alignment won't fix a broken radio.

ALIGNMENT

The following alignment procedure requires the use of a
calibrated receiver capable of receiving 7.0 to 7.25 MHz, an
RF signal generator, and a VTVM with a RF Probe. If a sig-
nal generator is not available, use an on-the-air signal. '
Figure 1-3 is a schematic of a simple RF probe which you
can make if one is not available. CAUTION: A cabinet
shell must be installed on the bottom of the transceiver
before you start the following procedure.

Refer to Figure 1-2 in the Illustration Booklet for the follow-
ing procedures.

HFO (Heterodyne Frequency
Oscillator)

Connect the RF probe of the VTVM to test point TP1. This
is the lead at the indicated end of resistor R94, a 68k ohm
(blue-gray-orange)

resisfor.

Turn the transceiver on and press the 3.5 MHz pushbutton.

NOTE: You can reach the bottom slug in coils L17/L18 and
L19/L21 by inserting the longer end of the alignment tool
through the top slug; then on down to the bottom slug. Be
careful when you do this so that you do not damage or turn
the top slug.

Use the smaller alignment tool and adjust the bottom slug
in coil L17/L18 B to obtain a peak reading on the VTVM.
Then turn the slug an additional 1/4 turn clock wise. The
VTVM should read approximately.03 volts.

Press the 7.0 MHz pushbutton.

Adjust the top slug in coil L17/L18 to obtain a peak reading
on the VIVM. Then turn the slug an additional 1/4 turn
counterclockwise. The meter should read approximately 0.3
volts.

Press the 14.0 MHz pushbutton.

Adjust the bottom slug in coil L19/1.21 to obtain a peak
reading on the VTVM. Then turn the slug an additional 1/4
turn clockwise. The VTVM should read approximately 0.2
volts.

Press the 21.0 MHz pushbutton.

Adjust the top slug in coil L19/L21 to obtain a peak reading
on the VIVM. The VTVM should read approximately 0.2
volts. Then turn the slug 1/4 turn counterclockwise.

Disconnect the VTVM from the Transceiver.

VFO (Variable Frequency
Oscillator

Turn the calibrated receiver on and allow it to warm up.
Tune the receiver to approximately 7.0 MHz.
Press the 7.0 MHz pushbutton on the Transceiver.

Connect one end of a suitable length of wire to the antenna
terminal on the calibrated receiver. Loop the other end of
this wire around coil L19/L21 as shown in inset drawing
#2 on Figure 1-2.

Turn the Transceiver on and allow it to warm up for at least
30 minutes before you proceed with the following adjust-
ments.

NOTE: In the following steps, you will zero beat the cali-
brated receiver; first against its own crystal calibrator, and
then against the Transceiver. A zero beat is a point where
the two frequencies being combined (or beat against each
other) are exactly the same. As you approach zero beats,
the tone caused by the two combined frequency will grad-
ually decrease in pitch and volume until it stops. This point
is very sharp so you must tune very carefully.

Set the calibrated receiver’s Function switch to the S5B or
CW position Tune the calibrated receiver to 7.0 MHz. Then
turn on its crystal calibrator and zero beat the receiver fre-
quency against the crystal calibrator frequency.

22
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Turn off the crystal calibrator. NOTE: Be careful that you
do not change the setting of the receiver frequency.

Refer to inset drawing #1 of Figure 1-2 and insert the metal
blade (#205-778) into the small end of the plastic nut
starter. NOTE: Use the alignment tool that you made from
the nut starter and blade for all trimmer adjustments. DO
NOT use a screwdriver,

Turn the Transceiver tuning dial to 0.

Adjust trimmer capacitor C3028 until you hear a zero beat
from the calibrated receiver.

Turn the Transceiver dial to 250.
Turn the calibrated receiver dial to 7.250 MHz.

Use the larger alignment tool to turn the slug in coil L9 until
you hear a zero beat from the calibrated receiver. It may be
necessary to turn down the calibrated receiver’s AF gain
control.

Repeat the VFO alignment steps several times until the cal-
ibrated receiver’s dial coincides with the 0 and 250 marks
on the Transceiver’s dial

Turn off the calibrated receiver and remove the wire from
around coil L19/L21 in the Transceiver. The calibrated
receiver will no longer be used.

MIXER AMPLIFIER

Turn the Transceiver tuning dial to 100.

Connect the RF Probe of the VTVM to test point TP2. This
is the lead at the indicated end of R49, a 270-ohm (red-vio-
let-brown) resistor.

Press the 3.5 MHz pushbutton and adjust coil L13 for a peak
reading on the VTVM.

Press the 7.0 MHz pushbutton and adjust coil L14 for a peak
reading on the VIVM.

Press the 14.0 MHz pushbutton and adjust coil L15 for a
peak reading on the VIVM.,

Turn the Transceiver tuning dial to 150.

NOTE: When you perform the next step, you may have to
turn the coil slug several turns counterclockwise before you
obtain a peak reading on the VTVM. Press the 21.0 MHz
pushbutton and adjust coil L16 for a peak reading on the
VIVM.

Disconnect the RF Probe from Test point TP2.

TRANSMITTER

Plug the previously prepared 50 ohm dummy load into the
ANTENNA socket on the back of the Transceiver. (This
may already be connected to the Transceiver.)

Connect the key to the KEY jack on the back of the
Transceiver. (This also may already be connected to the
Transceiver.)

NOTE: Use the alignment tool that you made from the nut
starter and blade for all trimmer adjustments. DO NOT use

a screwdriver.

Turn the screws in trimmers C95, C99, C103, and C106
clockwise until they stop turning. Do not force the screws.

Turn the screw in trimmer €95 1/2 turn counterclockwise.
Turn the screw in trimmer €99 1/8 turn counterclockwise.
Turn the screw in trimmer C103 1 turn counterclockwise.
Turn the screw in trimmer C106 1/4 turn counterclockwise.
Make sure the TUNING dial is set to 100.

Press the 3.5 MHz pushbutton.

Set the LOADING control on the front panel to the 12
o’clock position.

NOTE: In the following steps, the adjustments will be quite
broad.

Key the Transceiver and adjust trimmer C95 for a maxi-
mum reading on the RELATIVE POWER meter.
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Key the Transceiver and adjust the LOADING control on
the front panel to obtain a maximum reading on the RELA-
TIVE POWER meter.
Repeat the previous two steps.
Press the 7.0 MHz pushbutton.
Set the LOADING control to the 12 o’clock position.

Key the Transceiver and adjust trimmer C99 to obtain a
maximum reading on the RELATIVE POWER meter.
Key the Transceiver and adjust the LOADING control on
the front panel to obtain a maximum reading on the RELA-
TIVE POWER meter.
Repeat the previous two steps.
Press the 14.0 MHz pushbutton.
Set the LOADING control to the 12 o’clock position.

Key the Transceiver and adjust trimmer C103 to obtain a
maximum reading on the RELATIVE POWER meter.

Key the Transceiver and adjust the LOADING control on
the front panel to obtain a maximum reading on the RELA-
TIVE POWER meter.

Repeat the previous two steps.

Press the 21.0 MHz pushbutton.

Set the LOADING control to the 12:00 o’clock position.

Key the Transceiver and adjust trimmer C106 to obtain a
maximum reading on the RELATIVE POWER meter.

Key the Transceiver and adjust the LOADING control to
obtain a maximum reading on the RELATIVE POWER
meter.

Repeat the previous two steps.

Turn the Transceiver off.

Disconnect the key and dummy load from the Transceiver.

RECEIVER

Connect a pair of headphones to the HEADPHONES jack
on the back of the Transceiver.

NOTE: You may use a nearby accurately calibrated trans-
mitter for the following adjustments. If you do use one,
connect a small piece of wire to the Transceiver’s antenna
socket. The small wire will act as a simple antenna. (You
may also use an appropriate antenna.)

Connect a signal generator to the ANTENNA socket on the
back of the Transceiver.

Turn the signal generator on and allow it to warm up.
Set the Transceiver tuning dial to 250.

Set the RECEIVER PRESELECTOR to 14.

Set the RF GAIN control to MAX.

Turn the Transceiver on and adjust the AF GAIN control for
a comfortable listening level.

NOTE: In the following steps, as you approach the point of
resonance of a trimmer capacitor ot coil, the sound from the
headphones will increase. As this occurs, decrease the out-
put of the signal generator to the lowest level that you can
still hear. This will prevent overloading the receiver.

Press the 3.5 MHz pushbutton.

Adjust the signal generator frequency to approximately
3.750 MHz or until you hear the signal in the headphones.
The output of the generator may have to be quite high.

Alternately adjust trimmers C3 and Cl6 for maximum
sound in the headphones.

Press the 7.0 MHz pushbutton.

Adjust the signal generator frequency to approximately
7.25 MHz or until you hear it in the headphones. The out-
put of the generator may have to be quite high.

Alternately adjust trimmers C6 and C19 for maximum
sound in the headphones.

Set the Transceiver tuning dial to 100.
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Adjust the signal generator frequency to approximately
7.100 MHz or until you hear it in the headphones.

Adjust the RECEIVER PRESELECTOR for maximum sound
in the headphones.

Readjust trimmer C6 for maximum sound in the head-
phones. NOTE: Do not adjust trimmer C19.

Press the 14.0 MHz pushbutton.
Set the Transceiver tuning dial to 250.
Set the RECEIVER PRESELECTOR to 14.

Adjust the signal generator frequency to approximately
14.25 MHz or until you hear it in the headphones.

Alternately adjust trimmers C7 and C22 for maximum
sound in the headphones.
Press the 21.0 MHz pushbutton.

Adjust the signal generator frequency to approximately
21.25 MHz or until you hear it in the headphones.

Alternately adjust trimmers C9 and €24 for maximum
sound in the headphones.

Turn the Transceiver off.
Disconnect the signal generator from the Transceiver.

This completes the "Transceiver Alignment,"

HeathTip

Heathtip

[ don't remember if | mentioned this method here before, but
something that has worked well for me on really dirty gear has
been the neighborhood car wash. | remove or protect (eg. with
saran wrap and a rubber band) anything that might get damaged
by water, and have at it with the hot soapy water at high pres-
sure. This cleans places that you can’t get to by hand. Be sure to
rinse well to avoid water spots, blow out what water you can with
an air compressor, and let sit for a few hours in the oven at the
lowest possible temperature to bake the remaining moisture out
of controls and anywhere else it could accumulate. While spray-
ing with the wand, use a toothbrush or paintbrush on any stub-
born areas.

This method may sound radical, and | can't guarantee that it will
work on everything, but it's worked wonderfully for me on dozens
of pieces of test and ham gear. Just be sure to ‘bake' long
enough to ensure that no water remains in anything you couldn't
remove or cover, like transformer end bells. Before reassembly,
lubricate any mechanical parts.

This method only got me into trouble twice - once in a chart
recorder with a gearbox that got water in it, and once on a Tek
scope where some water got into the power transformer through
unused terminal holes in the end bell.

That one arced over on the outer (primary) layer, and fortunately
was easily repaired. I'm sure it wouldn't have happened if I'd let it
dry out longer.

Terry Perdue

Hi Heath Lovers.... A great way to get rid of any annoying smell from a radio is to do the following....

Clean the rig up as usual then place the rig in a box with a couple of those "Bounce" clothes fabric softener sheets (the ones you
use in the dryer) Place the sheets over the so called problem area or cover the inside of the rig completely in them.... Leave the box

sitting closed for a couple of days. The smell will be gone.....
Another idea is to spray the unit lightly with Lysol spray !
Hope this works for you!

73 Michael Kassay - VESMKX - QRP
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Heathkit produced service updates to ensure the service depart-
ments were up to date on any fixes or problems.

Factory Service Modifications
October 28, 1975

HW-8 CW Transceiver
Bulletin No. HW-8-1

Service Data

Operating Characteristics

1. Receiver preselector peaking is done with the preselector
(C301) FCW (Minimum C) resulting in only broad peaks or
no peaks being found when this control is adjusted.

Also, maximum sensitivity may not coincide with maxi-
mum noise when adjusting the preselector. For example, in
trying to locate a generator signal, the preselector would be
tuned for maximum noise. When the signal is found and
the preselector adjusted for a maximum signal, the differ-
ence between the maximum noise point and the noise level
at the maximum signal point could vary as much as 6 db
(typical). Therefore, be sure to peak the preselector on the
signal and not on the noise.

2. lInternal spurious signals may be found at 3.55MHZ,
7.IMHZ & 14.1MHZ. The levels are approximately .7 to 8
uv.

3. Receiver sensitivity will increase when the selectivity
switch is switched from the wide to the narrow position.
This is due to the added gain of the bandpass filter 1C-2B
and if's associated circuity.

4. Microphonic levels as compared to the HW-7 have been
reduced greatly, although some still appear on the 80 Meter
band. These microphonics are noticeable at the lower and
center areas of the band when more capacity is required
from the preselector.

5. The receiver tends to pick up more hum on 15 Meters
than on any other band. The hum levels on 15 Meters is
much less than those present on the HW-7.

RECEIVER CHECKS:

- Sensitivity: luv or less for 10 db S+N/N

Typical Sensitivity: 80 Meters - .5uv
40 Meters - .ouv
20 Meters - .7uv
15 Meters - .7uv
Selectivity:  Wide - 750 HZ at 6 db down.
Narrow - 375 HZ at 6 db down.

A rough check of the wide and narrow BPF can be made by
tuning the receiver to a signal so that a high-pitched beat
note is heard in the wide position. Switching to the narrow
position should produce a noticeable decrease in the audio
output,

Service Notes

1. Poor Sensitivity: Poor sensitivity can be caused by either
Q1 (Part # 417-169) or IC-1 (Part # 442-96). Poor sensitivity
on one band only is usually caused by Q1.

2. 15 Meter Band Adjustments: The adjustments may be
more critical on the 15 meter band than on other bands. It
may be necessary to set the mixer coil, check the power out-
put & sensitivity and then reset the mixer coil. Check the
high & low end of this band and adjust coil L6 to bring

up the end that has the lower output.

3. Receiver Oscillates on the 80 Meter Band: When operat-
ing the transceiver at DC input voltages greater than 12.5
VDC, the receiver may oscillate at points throughout the 80
meter band. To correct this problem connect a 10 K ohm
resistor (Part # 1-9-12) across the 80 meter mixer coil L13.
This resistor is soldered to the coil terminals on top of the
circuit board. Install this resistor only when needed.

The receiver should not produce undesired oscillations
except at internal spurious (requencies listed in operating
characteristics -- when the DC input voltage is raised to as
much as 15 VDC.
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Final Check

The following is a list of physical & functional checks that
must be made before returning the transceiver to the cus-
tomer:

Physical Checks:

- All hardware installed & tightened

- Cabinet & windows clean

- Plastic feet installed

- Controls & switches operate smoothly

- Knobs properly indexed & secure

- Mark to the left of 0 on dial is aligned with black line on
window. Mark stays aligned when tuning knob is turned
further clockwise.

- Shake test - - - nothing rattles inside.

- Paperwork in order.

Functional Checks:

- TX power output - 1 watt or greater on all bands. Connect
a 50 ohm non-reactive  load to the antenna jack. Tune the
dial to 150, key the transmitter and measure  the RF volt-
age across the load. The unit is within specs if the RFV is
7V rms or greater.

- Typical power output:
1.5W 80 Meters
40 Meters -
15 W
20 Meters -
15 W
15 Meters -
15W

- TX frequency offset: Approximately 750HZ lower than
the Receive frequency. Check what transmitter frequency is
shifting below the receive frequency by approximately
750HZ +/- 200HZ. The amount of frequency offset does
change from band to band.

Sidetone is heard in speaker or headphones when the trans-
mitter is keyed.

April 6, 1976
HW-8 CW Transceiver
Bulletin No: HW-8-2

Unit Chirps

A slight chirp problem has shown up on some of the HW-8
units which are now in the field. The problem has been
traced to the heterodyne oscillator switching diodes which
are apparently not isolating sufficiently in the off bands.

We are therefore changing the heterodyne oscillator switch-
ing diodes D22 through D29 from PN 56-24 to PN 56-56.
The 56-56 diode has less capacitance and provides better
isolation.

Second production lot will have the 56-56 diode.

April 29, 1976
HW-8 CW Transceiver
Bulletin No: HW-8-3

VFO Alignment with frequency counter Using the follow-
ing procedure to adjust the VFO with a frequency counter
instaed of a receiver:

1. Connect the frequency counter probe through a 47 PF
[approx] capacitor to the emitter of transistor Q3. Connect
the counter's ground lead to the chassis.

2. Turn the HW-8 on and allow it to warm up for at least 30
minutes before you proceed.

3. Release all pushbuttons to out position.

4. Turn the HW-8 tuning dial to 0.

5. Use an insulated screwdriver and adjust C302B [on the
side of the tuning capacitor] until the counter reads 8.895
MHZ.

6. Turn the HW-8 turning dial to 250.

7. Use a large plastic alignment tool and adjust the slug in
coil L9 until the counter reads 8.645 MHZ.

8. Repeat steps 4 through 7 several times until the counter
reads properly with no adjustment at each end of the dial.
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July 13, 1976
HW-8 CW Transceiver
Bulletin No: HW-8-4

Q11 Installation

Q11, an §2091 transistor [PN 417-116], may be either of two
body styles. Be sure this transistor is installed as shown in
the drawing below.

((The small flat transistor matches small flat to flat of PC
board; the larger transistor the flat is "opposite” the flat of
the PC board. Both types have leads 1/4" from PC board to
components)).

November 15, 1976

HW-8 CW Transceiver

Bulletin No: HW-8-5

Carrier Stays On, Will Not Turn Off With Key Open

Cure: The wires at points K and XX on the circuit board my
be interchanged. Q8 will not shut off when the key is open.

December 2, 1976
HW-8 CW Transceiver
Bulletin No: HW-8-6

Poor Sensitivity on 80, 40, 15 Meter Bands; Preselector
Peaks At The Wrong Position

Check for proper installation of L1, 1.2, L3 and L4. These
coils have been found to be installed in reverse order caus-
ing apparent good sensitivity on 20 meters, but poor sensi-
tivity on 80, 40 and 15 meters.

June 5, 1978
HW-8 QRP Transceiver
Bulletin No: HW-8-9

Voltage Chart Correction

The circuit board voltage chart in the HW-8 manual [PN
595-1754-07], page 80, shows IC2 pin numbers 1 and 14
interchanged. The voltages, as shown, are correct.

Future manuals will be correct

November 20, 1978
HW-8 QRP Transceiver
Bulletin No: HW-8-10

PN 417-240 FET's supplied with shorting wire on leads

This unit may have been shipped with a shorting wire
around the leads of the PN 417-240 device. The manual
does not give instructions to the customer for the removal
of the shorting wire.

When servicing this product, check for the possibility of the
shorting wire still installed on this device.

The manual is being inserted with the proper instructions
concerning the removal of the shorting wire.

Editors’s note: I would find it almost impossible to find this
problem today!

HeathTip

Many years ago, a friend of mine decided fo build a Healhkit
receiver. | told him the follow the instructions exaclly and he
would have no problems. Several weeks later, he called me and
said that it seemed to be working ok but sure smelled funny. |
asked him to bring it over and | would take a look at it. When |
opened it up there was a huge glob of burned substance around
many of the wires. When | asked him what jt was, he said it was
(Spaghetti). Whenever the instructions called out for putting
spaghetti on a wire, he had cooked up some real spaghetti and
covered the wires with.it. After a littile cleanup and re-doing
some wires, the unit worked fine.

John Barkow

| heard this one too except the guy used macaroni because he
couldn't make spaghetti work. It appears to be true as [ have
heard this story from several "Hams at Heath”

| was also told from several of the “hams at Heath” that's why
you won't find the words “install spaghetti over the leads." It was
changed to insulating tubing instead!
Mike, WBBVGE
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A good friend of mine, WABMCQ, found a rather strange problem
with the HW-8 QRP transceiver. I've would never have found this
one myself. Mike was kind enough to allow me to reprint this text

from The QRP Quarterly

A couple years ago, W8SKYD
sent me his HW-8 for repair
after sustaining a nearby light-
ning strike. Among other
things, it had very low output
on both 40 and 80 meters; a
quarter and half watt respec-
tively. [ tried tuning every-
thing up to no avail, followed
by extensive troubleshooting
over several weeks, and nothing
made much sense. 1 even went
so far as to put my own HW-8
beside it, and transmit with
parts of both rigs--his VFO feed-
ing my mixer, driver and amp,
his mixer feeding me, etc.
Everything kept pointing to the
area of the final amplifier, and |
finally gave up in desperation
and replaced the toroid coils in
the matching network, even
though toroids never go bad.
WRONG! The output shot up to normal, and I had to
admit the unthinkable--the cores themselves were bad,
something I would never have suspected. Toroid cores
NEVER go bad! (Famous last words...)

The permeability of the cores had increased for some rea-
son, perhaps from a surge due to the lightning strike, thus
increasing the inductance. This in turn shifted the tuning
ranges down below the bottom of the amateur bands; no
problem if you have a license to transmit on, say, 3.1 or 6.7
MHz, but few of us have one of those!

Permeability of both powdered iron and ferrite toroids will
change if they are overloaded. However, when they cool,
powdered irons will return to approximately the original
value, while ferrites will not. (See the Idea Exchange in the
July 1990 issue of the QRP Quarterly,"Cooking With
Toroids", which reported some experiments I did along
those lines.) The HW-8 happens to use ferrites on 80 and
40 meters, with powdered irons on 20 and 15, which may
explain why the latter bands were still good.

The toroid cores in the HW-8's transmitter filters

When T put the 80 and 40 meter coils from my HW-8 into his
rig, both bands came up to normal output. Next, I peeled
off two turns each from his 40 meter coils to reduce the
inductance and put them back in--the output went up a bit
from the original quarter watt. [ peeled off a few more and
the output was even higher. However, as 1 peeled off
turns, his cores started running warm to the touch.

The Cure

I wound new coils on fresh cores of the proper type, with
the original number of turns, and his rig then put out nor-
mal power on both 80 and 40. The output nets on both
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bands use type 63 ferrite, which seems to be relatively
uncommon in ham use. It has a permeability of 40, much
lower than the commonly used 43 and 61 mixes

(which are 850 and 125, respectively).

COILS IN HW-8 OUTPUT
NETS:

Band Coil Nominal Inductance  Core

80 L26 15.5 uh FT37-63
.27 27.5 uh FT50A-63

40 .28 7 uh FT37-63
L29 7 uh FT37-63

For those not familiar with the FT50A-63, it's the same as an
FT50-63 except that it's taller. As with all "A" cores, the
inner and outer diameters are the same as the “regular"
cores of the same type, as is the permeability. However, the
Al factor is greater due to the increased cross section of the
"A" core.)

I later received an HW-8 from KM4ZH, another QRPer,
which had low output on 80 meters only. Once again, it
was a bad set of toroids in the ou tput network, and some
new ones fixed it right up. Interestingly, I did not get full
power at first when [ put in a fresh set. Wound with the
same number of turns as the old one, the new L27 didn't
allow much more than a watt output. ['had to peel off sev-
eral turns before it reached full power. Variations in per-
meability between nominally identical cores accounts for
this, so be prepared to experiment a bit with the number of
turns.

Verifying the problem

Originally, [ would have thought that bad toroid cores
would be quite rare; however, as of June 1992, over two
years into this, T have 7 confirmed cases (one DX and 6
domestic) of low power on 80 and /or 40

being cured by new toroids. It's almost a religious quest
with me now; every time [ hear of someone locally who has
an HW-8, T offer to check it out for them and tune it up, just
so I can get the chance to search for more bad cores to prove
that it's not a fluke. (By the way, I've checked at least 15
HW-8s and none had low power on 20 and 15 attributable
to bad cores.)

If you have low power on either of these bands, try all the
usual things first, such as aligning the rig, checking for
shorts and opens on the circuit board, cleaning the
bandswitch contacts with spray cleaner, ete. If it doesn't
respond to these, then suspect bad toroids in the amplifier
output.

To confirm your suspicions, put an RF probe or scope on the
collector of the 2N4427 final amp (Q9) and read the voltage
while transmitting into a dummy load. If it is substantial-
ly lower on the band(s) with the low output, then the prob-
lem is somewhere before the final amp--there isn't enough
drive. If the voltage is about the same as the other bands,
yet the output is quite a bit lower, give the coils the evil eye-
-the power is being generated but isn't making it past

the network.

Peak voltages seen in bad
HW-8:

Band  Collector of Q9 Output to 50 ohm load Watts

80 18 7.06 0.5

40 18 49 0.24
20 18 12.09 1.46
15 14 11.76 1.38

Putting the coils back on the board is a real pain, since the
tuning capacitor gets in the way. You can take the front
panel off to remove the cap, but here's a better method.
Take two pieces of very small wire about a foot long. Stick
the ends through the holes, from the foil side of the board,
and push up past the components. Solder the coil leads
onto them with a lap joint, and pull it down into place.
(You may need to enlarge the holes slightly for the solder
junctions to pass.)

Big Volts In The Little Green
Box

Unlike newer QRP transmitter designs, the HW-8 does not
use a low pass filter after the transistor; it uses the output
network shown in Figure 1. [not included in this electronic
article]  (The input capacitor to ground is only used on 80
and 40 meters.)

Surprisingly high voltages are present within the network,
30
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For example, with a good HW-8 running well over 1.5 watts
output to a dummy load I checked the voltages at various
points, using a Tektronix 465B scope and X10 probe and
saw the peak to peak voltages below. (It was necessary to
retune for maximum output every time the probe was
moved, due to its small but finite capacitance affecting the
network.) These are similar to those seen in other HW-8s
on these bands.

Yes, that really IS four hundred and ten volts peak to peak
on 80 meters, or 205 volts peak and 145 volts RMS.
Nonbelievers are invited to verify this for themselves with
a high impedance probe. Lacking that, you can touch one
lead of a neon bulb to the circuit board and watch it light
up. The other voltages may not be enough to fire a neon,
depending on the particular bulb used. During one test, a
22K resistor placed from Point D [rotor of front panel trans
mit tuning cap| to ground reduced the voltage at the
antennna connector from 28 volts P-I" to 22 volts.

PEAKTO PEAK VOLTAGES
SEEN IN HW-8 OUTPUT NET-
WORK

Band A B C D E
80 37 144 87 410 28
40 34 116 58 160 26

[Point A is collector of final amp; B is at the left side of the
left coil in the net; C is the junction of the two coils; D is the
right side of the right coil, also the rotor of the front panel
cap; E is the stator of the tuning cap, which also appears at
the antenna connector]

Voltages were lower on the other bands and not as impres-
sive, but still rather high. Note that the highest voltage is
at Point D, which is the rotor of the loading capacitor. If
you take its knob off, you'll see that the last half inch of the
shaft is plastic, not metal, for safety. Be careful where you
put your fingers while transmitting with the covers off.
You may not get fried, at this power level, but I'm sure
you'll feel it!

For comparison, 1 checked a kit version of the W7EL
Optimized QRP Transceiver (from Small Parts Center,
which is no longer in business). That rig uses a 5-pole low
pass filter between the output transistor (2N3553) and
antenna connector. Running close to 2 watts output on 40

meters, | saw about 28 volts peak to peak at the collector of
the 2N3553, in the center of the filter, and at the output.

Use the right type of cores!

You may make one substitute for the type 63 material--type
67 has the same permeability and is an improved mix, and
is replacing type 63. Otherwise, do not make substitutes.
Since 1 was too lazy at first to order the type 63/67 cores, |
tried an FT37-61 since | had some on hand. It has higher
permeability, and [ calculated that only 11 turns were need-
ed to give the necessary 7 microhenries for L29 (40

meters). For L28, I used the good coil from my own HW-8,

Although it had the proper inductance, the -61 core only
gave about a quarter watt output, and after 10 seconds it
was almost too hot to touch! Obviously it was not the prop-
er mix for this application. Avoid the temptation to use
what's already on hand, and take the trouble to get the right
cores.

I compared some bad cores with fresh ones, using a
Hewlett-Packard 4276A LCZ meter at a test frequency of 1
KHz. (The number of turns used here is different from
those used in the HW-8.)

FT37-63 cores, all 20 turns #28 wire:
Core 1, bad, 9.9 uh
Core 2, bad, 9.0 uh
Core 3, bad, 10.0 uh
Core 4, fresh, 5.7 uh

FT37-63 cores, both 15 turns #28 wire:
Core 5, bad, 5.5 uh
Core 6, fresh, 3.2 uh

FT50A-63 cores, all 20 turns #26 wire

Core 7, bad, 13.0 uh

Core 8, bad, 12.5 uh

Core 9, fresh, 10.5 uh

Core 10, fresh, 10.3 uh
When T fixed HW-8 number 6, | put the old coils on one of
my Boonton 260A Q meters to check their specs. The nom-
inal value for the 40 meter coils is 7 uh each; both of these
coils measured about 10.1 uh, with Q values of 186 and 196
at 7.9 MHz. [ pulled a few turns off each one to reduce
them to approximately 7 uh, and the Q values stayed about
the same. By comparison, a pair of new coils wound on
fresh FT37-67 cores and trimmed to 7.0 uh had Q values of
300 and 337. (I checked them at 7.9 MHz since that 31
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is one of the "standard"” frequencies on the 260A at which
inductance can be read directly from a scale on the variable
capacitor dial.)

As [ mentioned earlier, there are many things that can cause
low output on 80 and/or 40, and bad toroids are only one
of them. However, having had 7 confirmed cases so far [
think it's safe to say that it's not all that rare. If you have the
output problem and all else fails, don't put on a fake-nose-
and-eyeglass disguise and sell your beloved HW-8 at the
next hamfest—-try replacing the cores first and you might
get a pleasant surprise.

Michael A. Czuhajewski WASMCQ
7945 Citadel Drive
Severn, MD 21144

Here is a simplified schematic of the output filters for the
HW-8. Each band has its own filter components. These are
switched in and out of circuit by the front panel push but-
tons,

Heathtip

The Globar resistors used in the Heathkit Cantenna were origi-
nally made by the Globar Division of Carborundum Co. This facil-
ity survives as Kanthal Globar, 3425 Hyde Park Blvd, Niagara
Falls, NY 14302, 716/286-7601. Check out the resistors at:

http://www.globar.com/resistors.highvoltage.htmi

73 de Bob N2PWP
Bob Radmore N2PWP
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The Heathkit HW-9 QRP
Transceiver

The last one of the series. The HW-9 sports a new paint job, a
superhet receiver and a transmitter that covers all the bands,
including the WARC bands.

The HW-9 is a great little QRP rig. But for reasons
unknown, it never became as popular as it's younger
brother, the HW-8

The HW-9 was produced from 1984 to 1991. It was the
last of the QRP transceivers
Heathkit offered. In fact, the HW-9
was sold right up to the end of kit
production by Heathkit, The bare
bories HW-9 sold for $249.95 with-
out the band pack. The HW-9 was
one of the first kits Heath produced
that appeared in the light brown
color scheme.

The HW-9 was a complete redesign
of the HW-8, Heathkit started out
with a clean sheet of paper when
working on the HW-9. The only
thing they kept in the old design
was the shape and size of the cabi-
net.

QOut of the box, the HW-9 covers
the first 250 kHz of 80, 40, 20, 15
meters. You could add on the
optional band kit to get the WARC
bands as well as 10 meters.

The Heathkit HW-9 QRP transceiver
Unlike the HW-8, there’s no front-end

amplifier used in the HW-9. Instead the HW-9 uses a bal-
anced mixer and a broadband design. There’s no front-end
peal control to mess with like the HW-7 and HW-8,
thanks to the broadband front end. Selectivity is provided
by a 4 pole crystal filter and an active audio filter as well.
Selectivity is 1 kHz at 6 dB down and 250 kHz (narrow
setting) at 6 dB down. Sensitivity is rated at .2 uV

worked ok until you got up around 20 WPM. For you see
the keying got a bit sluggish and started to run the char-
acters together.

In addition to the standard relative RF output meter,
heathkit also included circuirty for an S-Meter to measure
receive signal strength.

The transmitter is quite robust in the HW-9. Running at
least 4 walls outpuf on all band except for 10 meters,
most HW-9 routinely produce over 7 watts of output, The
RF output is continuously variable.

The HW-9 does not include an internal power supply. The
HW-9 requires 12.6 volts at one amp. It will work from 11
to 16 volts.

Also included in the HW-9 was full break in CW. This 33
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The Heathkit HW-9 QRP

Transceiver

Building the HW-9

The HW-9, like any other Heathkit, needed to be assem-
bled. For the HW-9 all you needed was a VIVM and fre-
quency counter. Instead of counting parts and checking
them off, this time Heathkit had the parts mounted on
tape. You cut out the part and inserted it into its proper
location on the PC board. You repeated the step until the
tape segment was used up. [ built a HW-9 using this
method and although it is a lot easier than looking for a
part in a pile of parts, it's not a much fun! Clearly there
were changes coming down the road for Heathkit.

There are two PC boards inside the HW-9. On the top half
of the HW-9 you find the oscillator board. And just as the
name implies, all the oscillators used by the HW-9 are
located on this PC board, including the VFO. On the bot-
tom half of the HW-9 you’ll find the T/R circuit board.
Here the fiiters for the front end and band switches are
located. Also the final amplifier transistors are located in a
cramped corner of this board.

HeathTip

Operating the HW-9

If you've work with a HW-8, the HW-9 superhet receiver
will surprise you. No longer do you have to be sure you're
on the correct sideband to make a contact. The audio filter
works great and there’s plenty of audio to drive a speaker
if you desire. The QSK, while a bit sluggish at higher
speeds, does work quite nicely. And over all stability is
typically less than 500 Hz after a 30 minute warm up. The
rig will settle down to 150 Hz per 30 minutes after a 90-
minute warm up.

Some common problems

You can’t mention the HW-9 without tatking about the
VFO drive. They have a history of drive troubles. Mainly,
the VFO slips as you try to tune the radio. Lucky for us,
Heathkit quickly became aware of the problem and issued
a fix.

[ want to pass along something | learned by chance. | recently had a radio with three stuck coil slugs. One was cracked, the other two
appeared not to be. The coil forms were plastic and | figured the plastic shrunk over the years and had a death grip on the slugs. |
tried everything | could think of to free them, to no avail. The last thing | did was put a few drops of penetrating oil in each coil form

and let it sit over night. The next morning they were no better. so | started to drill them out. | started with the smallest bit that wouldn't
go through the slug, and increased one size at a time. | noticed they drilled real easy compared to some | had done before, dry. On
the third bit the slug crumpled and came oul in chunks and like dust. All | had to do was pass a Q-tip through each one lo clean out
the debris, and retap the coil forms with a 10-32 tap. New slugs went right in and turned easily.

I figure the penetrating oil softened the binder for the powdered iron and made it like putty. Give ita try .

Regards,
Ed RHichards
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The Heathkit HW-9 QRP

Transceiver

Here’s some quick fixes for the popular Heathkit HW-9 QRP transceiver

The HW-9 is a very good QRP
transceiver. However it
suffers from several
problems.

Low RF output

Besides the slipping VFO, the second most common prob-
lem with the HW-9 is low RF output on the higher fre-
quencies. This problem is most notable on ten meters and
12 meters. Sometimes, the 15-meter band becomes unsta-
ble, but has more than enough RF output.

To fix the instability problem we need to look all the way
back to the predriver.

"From the factory," Heathkit used MPS6521 transistors
(Heath part number. 417-172) for Q401 and Q402. These
are the pre-drivers that drive transistor Q404. Q404 is a
2N3866 (Heath pn. 417-205) that is more than adequate
in power gain and frequency. Now, if you have ever built a
QRP transmitter utilizing a 2N3866, you can relate to this.
That transistor has a wild side to it. If the circuit is not
designed correctly, a 2N3866 will become an amplifier and
an oscillator at the same time. Looking into the radio,
you'll see there are ferrite beads on the base leads of Q401
& Q402. This indicates there are some instability prob-
lems.

But the stability problem is not with the 2N3866 but
rather the two predrivers, Q401 and Q402. In a nut shell
they exhibit too much gain. The [ix is to install something
a bit tamer. For Q401, try a metal-cased 2N2222 . Yup! For
Q402 a 2N3904 works well. I've tried some 2N4401 but

was not impressed. [ Also tried MSPA20s and some

28C1711s for Q401 also

With 13.8 volts, my HW-9 produces about seven watts on
80 meters and about three and a half on 10 meters. ['ve
heard some people talking about getting upwards of nine
watts out on 80 meters. Remember the idea here is clean
power, not just power.,

That amount of power is quite high for a QRP radio. If
you're long winded, better check the temperature of the
heat sinks on the HW-9's finals. Also, it’'s nnot a bad idea to
install a heat sink on the 2N3866 as well.

I've talked to quite a few QRP ops and one of the questions
they have about the HW-9 is lack of power on the higher
frequencies. The drop off in power is especially noticeable
on 10 meters. If you have done the fixes above and still
can't seem to get 3-5 watts out on 10 meters, use your fin-
gertip and gauge the temperature on the final transistor's
heat sink. They both should be quite warm to the touch
after a few minutes of key down. If one takes the skin from
your finger and the other one is stone cold, you better
order a replacement. The final transistors used in the HW-
9 are a pair of MRF237s. You can obtain these from RF
Parts.

Better voltage regulation

[ did not sit in the design meetings when the HW-9 was
being born, so, I don't know why the engineers did not
have the BFO and HFO oscillators run from the internal
+9 regulated supply. Instead, the VFO and HFO oscillators
are supplied by the unregulated voltage coming in from
the outside world.

To improve the stability of the circuits that operate from
the +9 volts, change U402 from a 78L08 to a 78L09 regu-
lator, and replace D409 with a jumper wire. You'll see an
overall improvement in operation. But the BFO and HFO
are still running from an unregulated source. So, other
than ripping up PC board traces, make sure you operate
your HW-9 from a rather "stiff’ power source.

Fixing the keying problems

The HW-9 keys way too soft. In fact, speeds over 25 WPM
are hard copy. Most QRP ops use a keyer with a weight
control to help stiffenn up the keying on the HW-9. A better
way is to change out some parts.

The first place to start is by removing C578, a 47uf elec-
trolytic, and replacing it with a 10 uF electrolytic capaci-
tor. This shortens the trailing edge and effects the mute
delay line. To fix this, change the value of resistor R444
from 180 ohms to 1500 chms.

Try the HW-9 out agam. If you find the LEADING edge of
the CW wave form is too hard, change capacitor C435
from 2.2 uf to 4.7 uf.
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Some audio improvements

In my earlier edition of the "HW-8 Handbook" one modifi-
cation to improve the HW-8 audio was as simple as
removing a capacitor and turning it around. You can do
the same with the HW-9. Unsolder capacitor C336, a 2.2
uf electrolytic, and install it backwards for polarity. It
should be reversed from what is shown in the manual,
schematic, and PCB silk-screening.

Some operators have had improved audio by subsitituting
a TLO84C quad FET op amp for the LM324 used at U304.
Since this op-amp is in a socket, it only takes a few sec-
onds to swap out. I can't tell any difference in my HW-9.
But others say the change was well worth the effort.

While you're messing with the active filter, you might want
to check the values of these parts; resistors R354 and
R359 and capacitors C339, €341, C344, and C345. They
should all be as close to value as possible. And as in any
audio filter, only the best quality parts should be used.
Leave the cheap stuff in the junk box. The better the qual-
ity, especially the capacitors, the better the filter will per-
form.

Modifying the AGC loop

Some operators find the AGC a bit too fast for them. You
can alter this AGC loop by changing the value of either
C317, a 3.3 uf electrolytic; or by increasing the value of
R312. You might want to play with the values of these two
components.

The HW-9O is a great radio. It's easy to work on, and has
plenty of features. Aside from problems (and what radio
does not have a bug or two) listed above, the HW-9 would
be at home in any QRP operator's shack.

Mike, WBBVGE

Heathtip

Getting that magic marker off of the front panels of the HW
series QAP rigs

First, | tried simple 409 soaking with a napkin. You'd be surprised
how much but not all that removes. Standard cautions about 409-
it may remove lettering etc. Repeated applications required.

Second, and possibly better is a product called "oops”. It's made
to remove all sorts of stuff including markers. Sold through True
Value hardware and others. Works very well even on cured latex
paint.

The can specifically mentions magic marker. It works very well.

Mike
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Heathkit produced service updates to ensure the service depart-
ments were up to date on any fixes or problems.

August 10, 1984
HW-9 QRP CW Transceiver
Bulletin No: HW-9-1

Schematic Correction - RIT Circuit

In manual [PN 595-3059], make the following schematic
corrections:

At the RIT control, R1, the jumper should be between lug 1
and 2 instead of 2 and 3.

At the junction of R132 and C191 in the base circuit of Q103,
P101-4 should read P101-2.

October 26, 1984
HW-9 QRP CW Transceiver
Bulletin No: HW-9-2

Schematic Correction - T/R Board

In manual [PN 595-3059], make the following corrections to
the T/R board schematic.

Change:
(330 from 100 pF to .001 ulb
(341 from 100 pF to .001 uF
(452 to read C552

1405 from [PN 40-2070] to [PN 40-2071].
1411 from [PN 40-2072] to [PN 40-2076].

R354 from 15 megohm to 1.5 megohm
R418 from 27 ohms to 2.7 ohms

October 31, 1986

HW-9 QRP CW Transceiver
Bulletin No: HW-9-4

Frequency Stability Specification Change

The specification for the frequency stability is changed:

From: “Less than 150 Hz per hour after 30-minute
warmup.,”

To: "Typically less than 500 Hz/hour after 30-minute
warmup. Typically less than 150 Hz/half-hour after 90-
minute warmup."

December 12, 1986
HW-9 QRP CW Transceiver
Bulletin No:HW-9-5

Manual Correction - Transmitter Frequency OffsetSpec

On page 97 of [PN 595-3059] manual, the transmitter fre-
quency offset specifications should read "700 Hz higher"
instead of "700 Hz lower."

December 23, 1986
HW-9 QRP CW Transceiver
Bulletin No:HW-9-6

Spurious Emissions On 10 And 12 Meters At Various CW
Level Control Settings

If excessive spurious emissions occur on 10 and 12 meters
at certain CW Level control settings, change Q402 on the
T/R board from a |[PN 417-172] transistor to a [PN 417-293]
transistor.

Make this transistor change only if needed.
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April 30, 1987

HW-9 QRP CW Transceiver
Bulletin No: HW-9-7

VFQO Drifts

Use a heat gun to heat the VFO coil, L118, for about 3 min-

utes. This will bake the coil and reduce the inductance
change caused by ambient temperature changes.

May 29, 1987
HW-9 QRP CW Transceiver
Bulletin No: HW-9-8

VFO Dial Slips Or Binds

Since the introduction of the HW-9 Transceiver, its had a
history of VFO dial slipping or binding problems. These
problems are caused by different parts of the VFO assem-
bly. Here are some of the areas of the VFO assembly which
cause the slipping or binding problems and some fixes to
correct them. Also given is the new method of mounting
the VFO capacitor. If all else fails, make the changes given
in the "New VFO Capacitor Mounting Procedure.”

The vernier drive assembly [PN 100-1839] in the first pro-
duction run of HW-9s didn't meet torque rotation specs.
This caused the dial to slip. To identify this vernier drive
assembly, see if it uses #6 setscrews. If so, it's an earlier
drive assembly. Replace it with a vernier drive assembly
that has #4 setscrews installed. These drive assemblies
meet torque ratio specs. The drive assembly with #4
setscrews are in second production and later HW-9s, and
also in Heath Part Replacement stock.

In some cases, the dial will slip or bind only after installing
the VFO shield [PN 206-2692] over the drive bracket [PN
204-2692]. Engineering corrected this problem by changing
the thickness of the drive bracket from .041" to .030."
Because of the small change, it's difficult to tell which drive
bracket is installed. If the dial slips only when you install
the shield, move the lockwasher on the vernier drive from
the inside of the drive bracket to the outside of the bracket.
This will allow the VFO shield to slide easily over the drive
bracket, removing tension on the drive.

Misalignment of the shafts of the variable capacitor and the
vernier drive assembly will also cause dial slippage. If the
capacitor frame is not bent at a right angle at either corner ,
the shaft will be misaligned and the dial will slip. To cor-
rect this, install a #6 flat washer [PN 230-60] between the
rear of the capacitor frame and the drive bracket at the two
locations shown in Drawing 1. ((Drawing shows the 6-32 x
1/8 screw into the drive bracket, then the flat washer
placed on the screw before it is attached to the capacitor
frame)).

New VFO Capacitor Mounting Procedure

The following method is used to mount the VFO capacitor
in the HW-9 transceiver to minimize dial slippage and
binding. This change will be jnstalled in the next produc-
tion run of HW-9s.

Parts Required:

QTY  Description Heath Part No

1 Drive bracket 204-2909

1 4-40 x 15/ 16" screw 250-480

1 4-40 nut 252-2

1 #4 Lockwasher 2549

1 Rubber grommet 73-53
Procedure

-- Install the rubber grommet at hole GA of the new drive
bracket.

-- Push the 4-40 x 15/16" screw through the grommet at GA.
On the inside of the bracket, place the 4-40 nut and the #4
lockwasher on the screw. Turn the nut about 1/4" onto the
screw.

-- Set the capacitor/drive assembly into the bracket. Turn
the 4-40 x 15/16" screw into the indicated hole of the vari-
able capacitor until the screw end is flush with the inside
edge of the capacitor frame. Tighten the 4-40 nut against
the capacitor frame.

-- Tighten the control nut and rotate the shaft to make sure
it turns smoothly.
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January 29, 1988
HW-9 QRP CW Transceiver
Bulletin No: HW-9-9

Wrong Polarity Screen At C336

The polarity marks screened on the T/R board [PN 85-2957-
1] at C336 are wrong. This causes the 2.2 uF electrolytic
capacitor [PN 25-924] to be installed backwards, increasing
receiver noise. Install a new capacitor with the positive
lead toward R347.

February 29, 1988
HW-9 QRP CW Transceiver
Bulletin No: HW-9-10

Low Power Out And Low Sensitivity - Low RF Level At
TP101

On the oscillator board, check the position of the slug in
L118 in the VFO. Two slug positions will peak the coil; at
the top and near the middle. The correct peak is when the
slug is near the middle of coil.

August 31, 1989
HW-9 QRP CW Transceiver
Bulletin No:HW-9-11

Low Power Qutput - All Bands

Lift one lead of D407. If normal power returns, replace the
diode [PN 56-56].

October 27, 1989
HW-9 QRP CW Transceiver
Bulletin No:HW-9-12

VFO Range Too Wide

If you adjust the trimmer on C1 all the way out and the VFO
range is still too wide, change:

C186 from an 18 pF capacitor to a 10 pF NPO capacitor [PN
21-3]

This capacitor change allows the VFO to cover the proper
range. Make sure the VFO meets the drift specs.

Install this change only when needed.

Heathtip

To remove a stuck set screw in a knob,take a heat gun-hair dryer
etc, warm the knob at the screw hole, heat expansion should
help free them or use freeze spray and cool the screws. If you
have a big weller soldering gun, apply heat to shaft from inside
the radio as close to front of shaft. its tedious but can be done,
once you get them out stainless steel set screws are nice, MSC
has them/ put back with some wax on the threads!

Mike kedigx
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