
Improving T he Heathkit
HW·101 Transceiver

BY CORNELIO C. NOUEL, YY5FL/WB5LAO

Fig. 1--Changes to the second il, amplifier stage, V.,
reduce overall gain of the HW-1 01 to useable levels and

make S9 meter readings 50 »v,

that the ca librator signal readings hold through the
band. It is important to use an insulated tool for
this adjustment.

Fig. 2- Bandpass fil ter T... may require re-adjustment
after long use. Peaking the three trimmers at the center
01 the 80 meter band should provide ffa t coverage

across the entire band.
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Replacing V10 and V II

The HW-101 specifies 6HS6 tubes for the receiver
r.t. and fi rst mixer stages (V1t and Vn), th ese are
very high transconductance tu bes and will provide
an excellent signal-to-noise performance; however,
they are rather suscepti ble to cross modulati on and
blocking effects when operating near very strong
signa ls from local stations. Also, in this set they are
operated very c lose to th ei r maximum rated plate

T he HW-l01 is probably one of the most popular
s.s.b. transce iver kits and. despite its relatively low
price, it is an excellent performer when properly put
together and operated .

This article has been written in an attempt to
describe a few improvements carried out by the
author which can add in performance without de­
trac ti ng trom its appearance and basic design
either electrically or mechanicall y. Naturall y, it is
assumed th at the kit has been assembled as per
the instruction book and that it performs reasonably
well to begin w ith .

After using the HW-l01 for several months th e
writer felt that some items could stand some im­
provement; these items are listed below, together
with the appropriate comment and procedure.

Bandpass Transformer Re-Alignmenl
The bandpass transformer TJ02 is a constant-K

netwo rk using th ree toroid coi ls (see fig. 2) and
comes ad justed from the factory. Nevertheless, it is
possib le for it to drift out of adjustment during ship­
ment or after prolonger use. If this is suspec ted, it
can be checked as follows : connect the transceiver
antenna connector to a 50 ohm non-inductive re­
sistor, set the bandswitch to the 3.5 to 4.0 MHz
band, tu rn the calib rator on and check th e a-meter
readings, keeping the preselector peaked for max­
imum throughout the band. If the read ings are
within one S unit f rom one end to the other, the
transfo rmer is probably OK. It not, it should be ad­
justed by rem oving the shield temporari ly and peak­
ing all t rimmers found inside wi th the set tuned to
3.75 MHz (a signal generator is needed for this
adjustment, but it can be approximated using the
calibrator at either 3.7 or 3.8 MHz mark). After the
adjustment, replace the shield and check to see

I.F. Screen Voltage

The screen voltage dropping resistor at V4 (2nd l.t.
amplifier) identified as Rm in fig . 1 is 1K, which
seems too low and should be changed to 10K 31
watt . Th is improves the operation of th e i.t. chain
somewhat in that it lowers th e gain some, bring ing
about better product detector action and a lower
heat dissipation at V. , thus avoid ing its early failure.
The overall gain may st ill be too high and can be
lowered further as will be seen later.
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VFO Tuning Mechanism

The v.t.o. tuning syste m of the HW-101 wo rks
very smoothly when properly install ed ; however•
with time. as with most v.t.o.s, some irregulari ties
may show up due to either wear or oxidation. If
scratchiness is observed, a little contact cleaner or
penetrating oil (such as " Mystery" brand) may be
put in the rotor wiper contac t and in the spring
loaded split gear of the va riable capacito r. If ex­
cessive play or backlash is observed . it is usually
due to the ball bearing d rives. Spare ones can be
obtai ned from the factory for replacement but in
some cases it is possible to tighten them by squeez­
ing the metal fingers that hold the assembly to­
gether. This is not really too recommendable since
if too much pressure is put on th e fingers, the
mechan ism may not work well and the drives will
have to be replaced anyway. When removing and
install ing the v.f .o. assembly, it must be done very
carefully so that the shafts are aligned exactly. If
this is not done, the v.f.o. knob may be too hard to
move in certain positions and too easy in others; a
most annoying situation. Beware of using any oil
lubrication in the drives. they use a specia l type of
grease that should last the life of the drive. Also.
one should be very careful abou t using any kind of
spray cleaners or lubricants in the '0' .1.0. compart·
ment as they might contaminate the frequency de­
termini ng components and degrade the stability.

keeping the indications at ve ry low values. This is
easily corrected by adding a 10 meg Yi watt re­
sistor between lug 3 (hot end) of the zero adjusting
potent iometer and pin 2 of T102 where the a.g.c. Is
connected to. This co mpensates automatically be­
tween transmit and receive with no ill effects except
that th e a.g .c. discharge time is shortened sli ghtly.
The potentiometer action is less crit ical now and
more towards the middle of the range. If a large
discrepancy remains in the zero settings it is prob­
ably due to gassy tubes in the a.g .c. stages. For
proper modulation, the mic. gain should be ad­
justed so that the a.l.c . swings up to about S-6
(with the meter in the a.l.c. position). Refer to fig. 3.

(Continued on page 72)

Erratic Transmit!Receive Action
Th is may be caused by carbon deposits between

the con tacts of the relay RLJ and is simply c ured by
blowing th is deposit away. The contacts may be
burnished with a special tool o r with a small strip
of white bond paper passed between th e contacts
with the set off (there are dangerous voltages here).
Do not use abrasives or oily substances to clean the
contacts. However, a non-residual c leaner may be
used spari ngly. Another cause of instability may be
caused by one or more of the ci rcuit boards becom-
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Fig. 3-Adding a 10 meg resistor as shown will raise the
zero point or the meter when reading e.t.c. voltage.

dissipation and in fact may even exceed it at times.
Therefore they get ext remely hot and consequently
do not last very long. These tubes can be directly
replaced by 6AU6 without any modification and it is
up to the individual operator to decide which is
more suitable to his needs. If they are replaced, it
is necessary to peak the " Driver" and " Mixer" coils
fo r each band, following the Heath recommended
procedure as stated in the manual.

ALe/S-Meter Zero

During transmitting. the S-meter measures the
a.l.c. action when the meter switch is set to a.l.c.
However, the zero setting offsets considerably,
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VFO Stability

The v.t.o. coil (L 941) is a ferrite core, adjustable
inductor with two windings in series. When properl y
set up. the frequency stability is excellent, but if
the core is positioned towards the high side (hot
end) of th e frequency determining part. the stabili ty
will be degraded and the warm-up drift will be in
the vic inity of 2 kHz or more. To correct this, the
slug should be positioned near the grou nd end of
the winding and the dial re-calibrated. The v.f .o.
trimmers will probably have to be readjusted and
it is possib le that e m may have to be lowered in
value. but keeping the same temperat ure coefficient ;
a val ue ot 10 pf (N750) has been found suitable.
Th e total drift will be less than 1 kHz th is way.



tone call from the car, or po rtable through the nor­
mal repeater system. A decoder is activated at the
repeater by the 911 number, and connects to a
special ring down line that terminates at one of the
positions on a phone company call director in front
of the dispatcher at the Cook County Ocmmunica­
tions Center. The dispatcher seeing the button flash,
picks up the line and announces, " Cook County
Sheriff's Police." The Amateur then gives his call ,
his repeater affil iation, his location, and the nature
of the emergency. In most cases, the amateur wou ld
then disconnect by sendi ng a # and 0 on his pad.
In those cases wh ere additi onal information is
needed the connection can be held under the con­
trol of the Amateur. The Cook County dispatcher
will handle all emergency calls for the six northern
counties of Illinoi s.

This system has been app roved by six repeaters
so far, and at least two have the package wo rking
for their membership.

Properly used, th is 911 in use by Amateurs can
provide a great public service, and once again
prove to the government, and the public in general,
the advantage of Amateur Aad io to the com­
munity. _

Improving the HW-101 ( f rom page 44 ]

I"g loose or developing a poor connection between
the g round foil and the chassis frame. Ae-tightening
the screws that hold the boards to the chassis
should suff ice, but for a more permanent SOlution,
adding a few # 4 flat solde r lugs held by the nuts
and washers used to ho ld the boards and solde ring
them to the board 's grou nd foil at various points,
will insure a better ground.

S-Meler Readings
As stated before, the l.t. gain of the set is quite

high, tending to make the 5-meter readi ngs a bi t
too generous (even after replacing the 6H56 with
6AU6). Also, during reception of very strong signals
there may be some distortion due to product detec­
tor overload. The above can be corrected by solder­
ing a small O~ watt will suffice) 10 K resistor across
the primary winding of the last Lt. transformer T1U '

This will bring the 5-9 reading to correspond to
about 50 microvolts and the value of each 5 unit to
between 4 and 5 db. At the same time the audio will
be cleaner with strong signals.

Birdies
Some birdies show up on reception at 3.65, 3.74,

14.24 and 21.2 MHz. Although they normall y are of
no consequence, most can be reduced conside r­
ably by adding a .01 mf capacito r between contact
no. 2 and ground foil of the band pass board. Th is
is the point where three brown filament wi res are
soldered.
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Pilot Lamps
The assembly instruction s and part list received

by the wri ter called for the use of # 44 pilot lamps
(probably due to a printing error). This should be
corrected to ::47 lamps in order to mai ntain proper
current balance in the filament circuits. The # 47
lamps have brown identifying beads and draw .15 a.
at 6.3 volts, each. The set should never be operated
except with both these lamps on .

The write r would ce rtainly appreciate hearing
from other owners, especia lly concerning similar
imp rovements and proven worthwhile modifica­
ti ons. _

Antennas Itrom page 47 ]

a grid-dip meter to the base of the antenna through
a one turn loop."

" Very qood ", I said. " I adm ire ideas like th is.
Don't forget that I'll send one of my Handbooks for
any suggestion, idea or photograph used in my
column" .

Pendergast rea ched over and switched on the
transceiver. " We haven't been listening in for over
an hour", he said. " I' ll bet somebody has created
a new country in the meantime, and we have lost
out. One has to keep on his toes these days, for all
the excit ing, new OX that's on the air" .

" That's right" , I replied . " I've heard the rumor
that the Northern California OX Club is on their way
to Catalina Island right now. Warm up the rig" .

Pendergast raised the shade and looked out of
the window. It was sti lt raining very hard, but the
wind had died down a bit.

" I guess they'll have 10 swm" , he said g rimly.
73, Bill , W6SAI

ORP I from page 50 (

and if not, a jumper wire between two adjacent
pads will provide the necessary space . Pads which
serve as a ground connection are drilled thru, and
a jumper wire from the pad to the underside foil
established that pad as ground. In using this type
of breadboard, the physical layout of components
can approximate the layout of the sc hematic on
paper, or rearranged slightly. (Some points regard­
ing layout follow below.)

In experimenting with a multi-stage ci rcui t, I
usually follow a limit of two stages per board, with
inter-connections among boards as is necessary.
Two pieces of # 18 wi re solde red to the ground foi l
of two boards which have been butt-edqed togeth er
provide adequate mechani cal rig idity as well as
minimum lead lengths for other interconnection s.
A chai n of boards is the usual result.

The above approach co incides well wi th the
advisable technique of developing and debug­
ging a transmitter one stage at a time. Once the


