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Transmitter

Regular 8 me crystals with st a nda rd .500"
pin spacing (FT-243 holders), are used in the
oscilla tor . The pentode half of a 6BA8 tube
is used a s the oscilla tor in an electron coupled,
Pierce oscillator circuit. The plate circuit of
the oscilla tor is tuned to 24 me, thus tripling
in the oscillator. The second half of a 6BAS
(triode) takes the 24 mc output from the os­
cillator and triples it to 72 me, The 72 me
sig na l is t hen fed to the triode half of another
6liAS tube which doubles the signal to 144 me
and drives the final. The pentode half of a
6BAS is the final, operating straight through
on 144 me.

Bypassing in the transmitter is extensive,
with over two dozen ceramic disk capacitors
being used! All tuning in the rig is done with
slug tuned coils, with the exception of the
final, which is tuned with a 2.5 to 6 IiJdd
trimmer capacitor. T he final coil is mount ed
right on the trimmer proper, to keep the lead
length a s shor t a s possible.

P la te modulation is u sed, which gives you
more "punch" than other types.

Receiver

I f' you'd like to know more about a complete
2 meter s t a t ion for less than $45.00, read

on! La t est in the Heat h Companys' line of
low priced transce ivers is t he H W-3D, a two
meter model, similar to t he ten a nd six meter
models . T he size, shape a nd color of a ll t he
u nits a re the sa me, t hough the insides of the
Twoer arc somewha t, different.••
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The receiving section is very sensit ive, even
though a super-regenerative detector is used.
Heath ha s improved on t he st anda rd super ­
regen by adding a tuned rf st age. A low noise
6B88 t ube is used in t he receiver. One triode
of the tube is used a s the rf amplifier and the
other triode a s the super -r egen detector. Some
Amateurs have never used the super-regen,
so I will mention t hat one of the problems with
them that has always been annoying, is what
is known as " suck-out." That is, a s the receiv­
ing f requency is changed, the detector will
drop out of oscillation.
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HEATHKIT
"Twoer" ..... HW·30

Two Meter Transceiver
Size: 7" x 9%" x 6" deep.
Weight: 6112 Ibs.
Power: I 15 vac @ 45 watts.
Transmitter: 8 mc xtals.

5 watts input.
Receiver: Super-regenerative.

RF amplifier.
Tunes 144-148 mc (CAP

& MARS).
Assembly Time: 7 hours, average.
Price: $44.95 (including mike).
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Building the Unit

Building t he rig r equires 6 or 8 hours to
complete and should NOT be hur ried. The de­
sign and layout has been ca ref ully thought
out, a s long leads, par t s placement a nd gen­
eral layout become quite critical at t hese fre­
qu ency. A ll capaci tors used in t he rf circu it s
( bot h receiving a nd t ransmitting sections ),
are di sc ceramics and even tube socket s a re
of t he cer amic, shielded types, for low loss.
Note in the photos, that the bottom of t he unit
looks like there a re hardly any parts used in
t he unit . I t gives th is appearance because t he
lead leng th was kept a s sho r t a s possible.
Actually t here are 42 ca pacitors, 25 resistors,
8 terminal s t r ips, 2 contr ols, 1 rota ry swit ch,
6 rf coils a nd 6 rf chokes under t here !

The filament circuit and t he B+ wiring is
done fir st, with the t r a nsmit te r section follow­
ing. T he receiver section is t hen wired, with
the power supply and front pa nel wiring done
last. Part s are furn ished for making one ac
and one dc (6 or 12 volts ), power cords.

Tune Up

The rig, as mentioned before, uses 8 me xtals
and when it comes to tuning up t he ril:', you 're
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A full-wave voltage doubler ci rcuit is utilized,
us ing two silicon diodes. B+ out put is ap­
proximately 260 vdc @ 90 rna. The supply is
wired in such a way t hat an external de sup­
ply can be plugged into the r ear of the unit
a nd all necessary changes in the rigs circuitry
a re automatica lly changed over when the
proper cable is plugged into the rear of the
unit.
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Heath has eliminated th is problem in two

ways. First, they use impedance coupling be­
tween the rf amplifier st age and the detector
a nd secondly they ma de the f eed point of the
detector a very low impedance. Thus when the
regeneration control has once been adj usted
properly, you can tune between 144 me and
148 me without any further adjustment of t he
regen cont rol. It should also be mentioned that
the super -regen is famous for re-radiating
signa ls from the receiving antenna. The rf
st age minimizes th is r e-r adia tion.

Power Supply

On receive, t he audio sect ion includes one
half of a 12AX7 a s a voltage amplifier, f eed­
ing a GAQ5 output tube. A 3% inch speaker
is mounted on the f ront panel of the unit . One
wat t of undiator'ted audio is avai lable in t he
r eceive position.

On tra nsmit , the audio sect ion becomes the
modulator. One half of a 12AX7 tube is used
a s a mike pre-amplifier a nd t he second half
of t he 12AX7 is used a s a voltage amplifier,
driving the 6AQ5 out put t ube. A tap on the
ou t put transformer is used to provide the
proper impedance for t he fi nal rf amplifier,
pla te modulation being used. An rfc and .001
di sk cer a mic capacitor are used in t he mike
input to the modulator, preventing rf energy
from re-entering the aud io sec t ion dur ing
tra nsmit.

A built-in ac power supply is included with
the t ransceiver, using a power transformer.

APRIL 1961 3S

- - - - - -



the other s ide of 1200 foot mountains and
the sig nal r epor t was 59! To to p it off, I was
using a six mete r beam at the time ! Lat er ,
working the sa me sta t ion with a two meter
beam, sig nal reports were 59+ + +. There is
no drift with the rig, nor any FM and modu­
lation quality is excellent.

T he receiver section is ve ry sensit ive a nti
s irma ls 'were hea rd often from Wa shington ,
D.C., Alexandria, Va., etc. Selectivity is
nothing to r ave about, as would be expected
with this type of receiver. On the VH F bands
this is seldom impor t ant. And fo r mobile use
the rig really fills t he bill .

The VP-1-G (or 12), vibrator power sup ply
is designed for Hea t hs ' line of transceivers
and one of these su ppl ies will opera te the 6
or 10 meter models from a six or 12 volt ba t­
tery. T he Twoer requires two of t hese su p­
plies, however, a s the B+ current r uns about
DO mils on transmit, while the other models
runs about 60 mils . The sup plies are quite in­
expensive, at 7.95 each in kit form, complete
with tube and vibrator!

T he six a nd ten meter t ransceivers can be
bolted together, along' with t he T woer to pro­
vide a comple te 10, 6 and 2 meter VH F st a ­
t ion for about $130. A s ingle meter can be
used for all three units when they are con­
nected together.

All in a ll , there is a lot of f un to be had
with the little T woer . At $44.95 it su re is an
inexpens ive way to get on two meters. It is
my personal hope that the rig will encourage
ot hers to come up on the higher bands.

.. . W3U ZN

Checking Out the Rig

I have to admit, f rankly, that I was really
su r prised at what the rig will do. T he fir st
station worked was about 45 miles away, on

,

g lad it does a s there a re no t r ick y cr yst a l feed­
back adjustments, or troubles with lack of
"drive:' To make the tune-up even easier for
those not too familiar with these frequencies,
approximate set t ings of all t he coil s lug s and
t he final tuning ca pacito r are given in the
tune-up procedure.

(See d iagram.) The osci lla tor is tuned to
2-:1 me with the slug' in Ll being used to make
the adjustment. The triplet' is t hen brought
to resonance with the adjustment of L2. The
double r ca n then be tuned by adjusting L3.
The fi na l is d ipped by adj ust ing the final tun­
ing' capacit or, C16. There is only one dip pos­
sible in the final ! The two meter model ha s a
li t tl e different set -u p on the meter plug than
the other two models . T he T woer uses a two
circuit j ack, t he first position being used to
measure t he rf output voltage with a sta nd­
ard de VOl\l or VTVl\1. When the unit is tuned
properly this voltage will be about 14 or 15
volts on a 20,000 ohms/volt meter. A d iode
and filtering ci rcui t is built into the rig to
provide th is reading, wh ich is helpful in tun­
ing u p the rig'.

When the meter j ack is pushed all the way
in, (to the second position), the meter is
placed in series with the fi nal amplifier, per­
mi t ti ng the final plate current t o be r ead .
Please NOTE that the meter can not be left
plugged into t he second position of the meter
jack, u nless the rig' is actually switched to
transmi t (o n t he front panel), a s t he meter
complet es the final cathode circuit to ground
and the final will be operating regardless of
t he f ront s witch setti ng.

Recei ver t une-up is very easy and a GDO,
sig nal generator, or an on-the-air, two met er
sig na l can be used. The adj ustments include
rf amplifier tuning, detector tuning and re­
genera t ion control adjustment. The receiver
a dj ustments a ffect each other slig ht ly , so the
other adj ustments must be checked after mak­
ing any adjustments to the receiver coil s or the
regen con t rol.
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