IF vou'd like to know more sbout a complete
2 gneter station for less than $45.00, read
an! Latest in the Heath Companys' line of
low priced transceivers is the HW-30, a two
meter model, similar to the ten and six meter
madels, The size, shape and color of all the
units are the same, though the insides of the
Twoer are somewhat different,

Transmitter

Hegular 8 me erystals with standard 500"
pin spacing (F7T-243 holders}, are used in the
ascillator. The pentode half of a 6BAS tube
is used as the oscillator in an electron coupled,
Pierce oscillator circuit. The plate eircuit of
the oscillﬁtc;r is turn:d to 24 rz}n;:, thus tripling
g Sh v in the oscillator. The second half of & 6BAS
f.\;s;:'::é:o:‘ ol i {triode) takes the 24 me ouiput from the os-
cillator and triples it to 72 me. The 72 me
signal is then fed to the triode half of another
6B AR tube which doubles the signal to 144 mc
and drives the final. The pentede half of a
#BAS is the final, operating straight through
o 144 me.

Bypassing in the transmitier is extensive,
7 3 with over two dozen ceramie disk capacitors

being used! All tuning in the rig is done with
stug tuned coils, with the exception of the
final, which is tuned with a 2.5 to § wsufd
trimuner capacitor. The final coil is mounted
right on the trimmer proper, to heep the lead
length as short as possible.

Plate modulation is used, which gives you
more “punch” than other types.

T e S T S Receiver

The receiving seclion is very sensitive, even
though a super-regenerative detector is used.
Heath has improved on the standard super-
regen by adding a tuned rf stage. A low nofse
BRBS& tube is uzed in the recelver, Ong trisde
of the tube is used as the rf amplifier and the
other triode as the super-regen detector, Some
Amateurs have never used the super-regen,
so 1 will mention that one of the problems with
them that has always been annoying, is what
is known as “suck-out.” That is, as the receiv-
ing f{requency is changed, the detector will
drop out of oscillation,
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Heath has eliminated this problem in two
ways. First, they use impedance coupling be-
tween the rf amplifier stuge and the detector
and secondly they made the feed point of the
detector a very low impedance, Thus when the
regeneration conirol has once been adjusted
properly, you can tune between 144 me and
148 me without any further adjustment of the
vegen control, It should also be mentioned that
the super-regen is famous for re-radiating
signals from the receiving antenna. The rf
stage minimizes this re-radiation.

Audio

On receive, the audio section includes one
half of a 12AX7 as a voltage amplifier, Teed-
ing a BAQ5 output tube. A 3% inch speaker
is mounted on the front panel of the unif. One
walt of undistorted andio is available in the
receive position.

On transmit, the audio section becomes the
modulator. One half of a 12AX7 tube iz used
as a mike pre-amplifier and the second half
of the 12AX7 is used as a voltage amplifier,
driving the 6AQ5 output tube. A tap on the
output transformer is used to provide the
proper impedance for the final rf amplifier,
plate modulation being used. An rfc and 001
disk ceramie capacitor are used in the mike
input to the modulator, preventing rf energy
from  ve-entering the audio section during
transmit,

Power Supply

A built-in ac power supply is included with
the transceiver, using u power transformer.

APRIL 1961

A full-wave voltage doubler eirenit is utilized,
uzing two silicon diedes. B+ output iz ap-
proximately 280 vde @ 90 ma. The supply is
wired in such a way that an external de sup-
ply can be plugged into the rear of the unit
and all necessary changes in the rigs eircuitry
are sautomatically changed over when the
proper cable is plugged into the rear of the

unit,
Building the Unit

Building the rig requires 6§ or % hours te
complete and should NOT be hurried. The de-
sign and layout has been earefully thought
out, as long leads, purts placement and gen-
eral layout become quite eritical at these fre-
quency. All capacitors used in the rf ecircuits
(both receiving and transmitling sections},
are dise ceramics and even tube sockets are
of the ceramie, shielded types, for low loss.
Note in the photos, that the bettom of the unit
tooks like there are hardly any puarts used in
the unit. Tt gives this appearance hecause the
loud length was kept as short as possible
Actually there are 42 vapacitors, 23 resistors,
8 terminal strips, 2 controls, 1 rotary switeh,
& vf coils and & rf chokes under there!

The filament cirenit and the B4 wiring is
done first, with the transmitter section follow-
ing. The receiver section is then wired, with
the power supply and front panel wiring done
last, Parts are furnished for making one ac
and one de {6 or 12 veits), power cords,

Tune Up

The rig, as mentioned before, uses § e xtalg
and when it comes to tuning up the rig, you're
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glad it does as there are no tricky crystal feed-
back adjustments, or troubles with lack of
“drive,” To make the tunc-up even easier for
those not too familiar with these frequencies,
approximate settings of all the coil slugs and
the final tuning capacitor are given in the
tune-up procedure.

(See diagram.} The oscillator is tuned to
24 me with the slug in LI being used to make

~the adjustment. The tripler is then brought

to resonance with the adjustment of L2. The

" doubler can then be tuned by adjusting L3.
“The final is dipped by adjusting the final tun-

ing capacitor, C16. There iz only ene dip pos-
sible in the final! The two meter model has a

- little different set-up on the meter plug than

the other two models. The Twoer uses a twao
circuit jack, the first position being used to
measure the rf output voltage with a stand-
ard de VOM or VITVM. When the unit is tuned
properly this voltage will be about 14 or 15
volts on a 20,000 ohms/volt meter. A diode
and filtering circnit is built into the rig to
provide this reading, which is helpful in tun-
ing up the rig.

When the meter jack is pushed all the way
in, {to the second position), the meter is
placed in scries with the finul amplifier, per-
mitting the final plate currvent to be read.
Please NOTE that the meter can not be left
plugged into the second position of the meter
jack, unless the rig is actually switched to
transmit (on the front panecl), as the meter
completes the final cathode eireanit to ground
and the finul will be operating regardless of
the front switch setting.

Receiver tune-up is very easy and a GDO,
signal generator, or an on-the-air, two meter
signal can be used. The adjustments include
r{ amplifier tuning, detector tuning and re-
generation contre! adjusument. The veceiver
adjustments affect each other slightly, =o the
other adjustments must be checked after mak-
ing any adjustments to the receiver coils or the
regen control,

Checking Out the Rig

1 have to admit. frankly, that I was really
surprised at what the rig will do. The first
station worked was about 45 miles away, on

3é

the other side of 1200 foot mountains and
the signal report was 58! To top it off, 1 was
using a six meter beam at the time! Later,
working the same station with a two meter
beam, signal reports were 594 +. There is
no drift with the rig, nor any FM and meodu-
ation quality is excellent.

The vecelver section is very sensitive and
signals were heard nften from Washington,
[LC.. Alexandria, Va., ete. Selectivity is
nothing to rave about, as would be expected
with this type of receiver. On the VHF bands
this iz seldom important. And for mobile use
the vig really fille the bill

The VP-1-8 {or 12), vibrator power supply
is designed for Heaths' line of transceivers
and one of these supplies will operate the 6
or 10 meter models from a six or 12 voit bat-
tery. The Twoer requires two of these sup-
plies, however, e the B4 current yuns about
80 mils on transmit, while the other models
runs about 80 mils. The supplies are quite in-
expensive, at 7.95 each in kit form, complete
with tube and vibrator!

The six and ten meter transceivers ean be
bolted together, along with the Twoer to pro-
vide a complete 10, 6 and 2 meter VHF sta-
tion for sbout $130. A single meter can be
used for all three units when they are con-
nected together.

All in all, there iz a lot of fun to be had
with the little Twoer. At $44.95 it sure is an
inexpensive way to get on two meters. It is
my personal hope that the rig will encourage
others to come up on the higher bands.

. s+ WSUZIN

Do Vou HAVE ANY EXPERIGIKE N ELECTRONICS ¢
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N\ore Selechva’ry

for the

It is a well known fact that a superrengen
receiver is sensitive. However, it is also ex-
tremely broad. Four or five signals will cover
the entire two meter band.

A receiver of this type can be made selec-
tive. In fact, the selectivity can be made almost
equal to that of a superhet and with far less
tubes,

Approximately thirteen vears ago, experi-
ments were made with a coaxial tank input
circuit having a bandwidth sharp enough to re-
ceive two signals only 30 ke apart in the two
meter band.

An adaptation of this circuit was tried on

~the Heath Kit Two'er, just recently, and with

excellent results. Two strong signals, less than
100 ke apart were copied without interference.
Ever since the introduction of the Nuvistor
Tetrode, 1 have been anxious to tey it in this
civcuit, This tube has twice the gain- bandwidth
of a BAKS.

In order to modify the Two'er, remove L6
and enlarge the hole to accommodate the Nu-
vistor socket, Then, drill a small hole between
RFC-5 and this hole. A plate lead should be
brought through to the RFC-3. Next, change
the B8K resistor (R12) to 160K and connect
to the B plus side of the regen control. Next,
bring a lead from the tie point that held the
658K resistor to pin 2 of the Nuvistor socket.

A 00T mitd mica capacitor s also connected
to pin 2 and the other side grounded. The

7587 RFC-%

56

The 6AK5 was the only tube
_ tound to work in this circuit.

Two er

Douph K&JCN

RFC-3 is removed from pins 3 and 4 of V3B
and connected to pin 8 of the Nuvistor socket.
Pins 3 and 4 of V3B are now grounded.

Next, a lead from pin 3 of V3B is connected
to pin 10 of the Nuvistor socket, Pin 12 is
grounded. Remove B10 and C26. Remove lead
from pin 1 of V3B, Pins 1 and 2 of V3B now
have no connections. :

A piece of £12 bus wire 447 long is formed
into a hairpin loop and soldered to the stato
prong furthest from the chassis. The other end
is soldered to the rotor connector. A 5 mmfd
capacitor is connected from pin 8 of V3A to
the loop about 1” up from the rotor. If it is too
far up, it will stop oscillation. Just short of this
point is best.

The grid capacitor is umne('ted frm‘n pin «
of the Nuvistor socket to the loop. f')ependmg
on the amount of selectivity desired, the grid
resistor will vary from 2.2 Meg to 7.4 Meg.
The lower the value, the broader the band-
width.

While 7.4 meg. gives the sharpest band-
width, it also reduces the audio. This is char-
acteristic of superregens. A good compromise
would be 4.7 Meg. ‘

The selectivity was increased by a factor of
5 and almost equals the selectivity of the Gon-
set =2, The sensitivity was measured at %
micro volts, . KBHON

Parts Kit Available

Full info en 73 Parts Kits on page 123, This
unit cotalogs at $6.8%. Order KGJICN Kit for
only $6.50.

LQH‘@FS =
3 i
Dear Wayne: '

Although I am not it the habit of writing letters to an
editor, I just couldn't resist this one afier reading your
editorial in the Aprit Fool issue. The description of your
subscription trials and tributations was too close to home.
We've gone through exactly the same miserable situation
curselves and kunow only too well what it is like to be on
the receiving end of an irate subscriber’s invective.

What really hurts, of course, is that by his lights he is
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Many of us 2 meter QRP diehards are
using the Heathkit Twoer, a little

5W ftransceiver. Aside from 100 kHz re-
ceiver selectivity, we also wish for vfo
control. Thank your local apostle, here’s
how.
Step 1: Get a vfo. This 1sn’t too hard,
the Knight V-107 vfo 13 perfect. Its output
1s about 15V, just fine for the Twoer. Build
a separate power source supplying all the
voltages that it needs.
Paul Snyder WASHWI/3 Im usl.ng the Heath HG-10B vfo. A few
900 Valley Road modifications are necessary. In the Twoer,
Philadelphia PA 19126 add a .001 uF 1 kV capacitor from pin 8 of

V5A to ground, and change R2 from 22

L k& to about 18 k2. Now the tube is an
amplifier for the vfo instead of an oscilla-

In tor. The vio input goes directly into the
pin 7 side of the crystal socket.

In the HG-10B, connect a shorting wire

across the 10 k&2, 10W resistor, and change
the OB2 to an OA2 or OD3A. Build a
separate power supply, with a filtered
175V dc, at about 30 mA, 6.3V ac or dc at

1A, and -70V bias, as shown in Fig. 1. The

bias is connected via the green wire of the
HG-10B. On terminal strip A, discomnect
the green wire from terminal two and

solder it onto terminal three. Remove the
jumper on the key jack, between terminals
two and three.

!

63 VACDiA

126 VAC D 50 mA

+175 RED WIRE
> W UF

e

P-O~+  BLACK WIRE

h

-OE3 A0 WHITE WIRE

|

CRI—CRB 400 PIVA 0 mA
Fig. 1. Schematic

The second wish s to increase the
selectivity of the Twoer. Simply change
R10 to anywhere between 20 and 30 M.
(It’s the one mounted on that big coil in
the center.) This will change the calibration
but not the sensitivity of the receiver.

My thanks to W. J. Remer K8GND, of
the Heathkit technical staff, for his help in
the modification of my Twoer.

.. .WA3HWIm
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Bud Michaels WB2WYO

713 High Street
Victar NY 14564

Push-to-Talk for the Sixer

AND OTHER MODIFICATIONS

reathes there an owner of the “Ben-
an Harbor Lunchbox™ who hasn’t
madle some modifications to suit his own
needs? My Sixer is mounted in g Voiks-
wagen for mobile operation, and [ found it
hazardous  while driving  to  manually
change from receive to transmit using the
panel-mounted switch. So, out came the rig
for a push-to-talk modification. And while
the little fellow was sitting on the work-
bench with its innards exposed, a few
others changes were made: a spot switch
and receiver bandspread. These modifica-

Author’s *'Sixer "ready for mobile operation. New
panel is not essential but helps te cover up hole
Jeft by removed (ransmitreceive switch. Note
new tuning scale.

AUGUST 1972

v 20

tions. plus others that had been made from
time to time {(the output meter and front
panel mounted crystal socket were mstal-
fed following articles in various ham publi-
cations over the past few years), have made
the Sixer a real joy to operate. I'm sure the
basic 1deas described here would apply to
the Twoer as well.

Push-to-talk capability was achieved by
replacing the manual transmit/receive
switch with a 12V dc 4PDT minature
relay. Owing to the nature of the filament
circuit, once vou've converted the rig io
PTT. you can’t operate on 1I5V ac,
because the fHaments are fed in parallel
from a 6V winding on the transformer, and
when operating from 2V dc. they are
arranged in a series-parallel circuit. Since 1
intended only mobile operation, this situa-
tion did not bother me. Smee the flaments
operate on 6V, a 6V ac or d¢ relay across
the filament siring may be used for ihe
PTT, depending upon whether vou prefer
fixed or mobtle operation. People who use
these ubiquitous rigs both at home and in
the mobile might try installing a rectifier in
the filament string before an approprate
de relay. _

The relay s mounted upside down and
against the front skirt of the chassis, using

contact cement. No socket is used. The

i
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Fig. 1. (a) T/R circuit before modification. T/R wafer switch shown in receive position. (b) T/R circuit
after modification. Relay shown in receive position. Numbers in circles around relay contacts corres-

pond to original terminals on wafer switch.

relay occupies the same arca originally
taken by the wafer switch (see photol,
which makes wiring rather easy: just use
the wires you removed from the wafer
switch and connzct them to the relay.
Figure | shows a “before and after” wiring
scheme based on the original Heathkit
schematic dagram.

I was g bit apprehensive about making
this change, as | felt the intercapacitance
between close relay contacts might adver-
sely affect rf output. Before making the
change, 1 measured rf output across a 5082
dummy load, then repeated the measure-
ments after the relay was instalied and the
final amplifier retuned. Using my simple
measuring techniques, | could detect no
reduction in rf output,

Voltage to operate the relay is laken
from the 12V filament circuit. Figure 2

shows the retayv actuation circuit. The relay
is operated by a microphone with a push-
to-talk . switch built in. A suitable micro-
phone jack can be installed in place of the
original jack on the front panel, or on the
rear skirt, if vou want to add the spot

78

switch described next. Since my Sixer has
an output meter, I removed the meter jack
and reamed out the hole on the rear skirt
to accept the microphone jack. Be sure to
use a high impedance microphone.

I can’t say the spot switch ! added lets
you pinpoint your crystal frequency on the
dial, owing to the very broad tuning
characteristics of the receiver. But it is a
help when there are several stations around
yvour operating {requency. and you want an
inkling of where vour signal is going to {ali.
A SPST {momentary-make or standard
toggle) switch is mounted on the front
panel and connects a 4700082, | watt

TO MIKE
INFUT

Fig. 2. Relay actuation circuit.
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Fig. 3. Spot switch circuit.

resistor between a source of B+ and the
plate of oscillator tube V5A, as shown in
Fig. 3. The resistor keeps the plate voltage
low enough so the oscillator output doesn’t
overload the receiver, and {fends to make
spotting a bil more accurate. (Even with
this reduction in output, the spot signal
covers about 15 degrees of tuning dial
rotation!) The broad tuning and lack of
selectivity led to the next modification -
bandspread. '

Bandspread

Most of the activity on six meters in my
part of the country seems to fall belween
50.2 and 51 MHz, with a great concentra-
tion of stations around 50.4 MHz. With the
Sixer covering 50 to 54 MHz, this meant
that most of the stations [ work fall within
a two degree span of the dial. Ridiculous!

I very carefully removed one of the two
rotor plates from the receiving funing
capacitor, then soldered a 1.5 to 8 pF
trimmer across the capacitor terminals. |
adjusted the trimmer so that the receiver
tuned from 50 MHz to around 52 MHz.

ELECTRONICS LATEST
TROUBLE SHOOTER
a compact-complete
circull analyzey

The SERVISET

Mode! EC
Patented
introduciory

prive 53495 postpaid

A precision engineered professional quatity electronic
test instrument. ldeal for Field or bench servicing of
all types of Communication: gear

CHECKS: syne, sweep, video, audio circuits,
high voltage supplies (DC, RF or Pulsel. low
voltage supplies, coils, ecapacitors, resistors,

tubes, transistors, diodes, transformers, speak-
ers, ete. Will locate trouble to a particular
stage, determine defective component and can
actually be clamped in ¢ircuit to restore cive
cuit operntion temporarily in 50% of component
or tube defecte. Idesl for locating and confirm-
ing intermittents,

SPECIFICATIONS:
RF & AF Signal Tracer, RF & AF Signal Injector, AC
& DC VYoltage Indicatsr 060 550, 20,000 DC Polarity
indicator &0 '550/20.000 voits, Le ohmy 0.5 Hi chms
0-500%-20 megohms Tests Condenters, 00025.12 mid
Tests Resistors 1 ohms-20 megobms, 2 Capacitance
Sub ranges fi-§ & 440 mid 3 Redistance Sub ranges
50-300 ohms, Sk-25k, H00k-1 meg

30 Dav Meoney-Back Guarantee

| s LEE ELECTRONIC LABS.
- &8 Evans Sireet

Watertown, Massachuserts 02172

INC.

Sixer underchassis shows location of added com-
ponents,

This doesn’t really change the selectivity
characteristics; 1t merely spreads the sta-
tons out a bit. It does make a difference
when mobiling, however, and I found it to
be worthwhile. Figure 4 shows the circuil
change.

79

B ] Sre
I S S A My thanks to Bob Wille, K2RQU, for
his help during testing the modifications,
and to Courl Packer for his photography.
Fig. 4. Bandspread circuit, . WB2WYOw
VH-21
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Raiph Orozco, Jr. WB6FVW
2081 Bolerc Avenue
Hayward CA 94545

VFO OPERATION
FOR THE

TWOer

newcomers in the 2 meter band, or
even some amateurs who might be tired of
being rock-bound. Maybe you might wani to
check in on a club net, or break in on an
interesting QSO. Vio operation would be
handy on Field Day, or to do a little DX
chasing. If you were to buy hall a dozen
crystals or so, vou would have spent enough
money fo buildd a good sobd-state vic or
perhaps buy one cheap at a club auction.
FFor this article I used the equipment on
hand, which was a Heath HGIO vfo and o
Twoer (HW30). The recetver being whal it is,
there is a disadvantage not being able to spot
the vfo frequency on the B-R-O-A-D regener-
ative receiver. There is @ way to solve this
broadness. If vou haven't already converted
your Twoer receiver, as described in an
article titled ““More Selectivity For The
Twoer™ in the June 1963, 77 I recommend
the conversion. It is well worth your effort!
It makes the receiver usable.

T his article may be of some interest to

AUGUST 1872

{ might add that several members of the
Hayward Radio Club, including myself, use
Twoers on the ciub net, with the receivers
converted as described in the article. We are
very satisfied with the results.

The vio coupling circuit description is
simple and parts cost little or nothing. The
HGI10 vio covers 80 through 2 meters and is
a fairly stable vio. The oultput circull is a
low 2 cathode follower, with a common
ground return. The Twoer uses 2 Pierce
oscillator which does nol have a common
ground on the crystal oscillator,

This means that the vfo output cannot be
directly coupled 1o the Pierce oscillator.

The vfo was link coupled to an 8 MHz
series tuned tank for load isolation and
impedance matching. [ found it necessary to
isolate the 8 MHz tank from the screen de
voltage in the Twoer. Cl of the 8 MHz tank
15 the de¢ blocking condenser. The 8 MHz
tank was builf on a crystal socket holder, so
it could simply be plugged in and oul
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Perhaps you might want to make a more
permanent setup and use a DPDT switch.
One thing of imporiance 18 o make stire the
one turn link is kept from moving once the
tank is tuned. The 8 MHz tank is sharp and
moving the hink will cause detuning. Keep
the link secured well.

Tune the 8 MHz tank for resonance in the
middie of the band. The length of the
autput cable from the vlo will change (1
somewhat from the value shown.

ihe method used for spotting the vio
frequency on the recewver 15 to Key the
iwoer osallator cod (L1) and the B+ bus
from the transmit function swilch. In the
forward direction, the transmitier with the
diode works nonmally, In the reverse direc-
tion, 1t keeps B+ from the rest of the
transmitter circwit when the oscillator s
keyed. | might add, other types of vios
could be used with the Twocer as long as the
couphing circurt remains the same.

As a final comment, | also cannot sce
why the Sixer (HW29A) will not work with
a vio the same as the Twoer, since the cireuit
1s busically the same.

. WBoFVW
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ANNOUNCING THE 73 DX-PEDITION

TO BAJO NUEVO HK®

Join Wayne Green, W2NSD/1 and Keith
Lamonica, W7DXX/1 as we operate from BAJO
NUEVO. Picture vyourseli next November
operating HK@DX from a tropical sland in the
Caribbean. We still have room for good opera-
tors. If you would like to be part of the 73
DX-pedition to BAJO NUEVO, Call Keith,
W7DXX/1 at 6039243873 for details.
HURRY!
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The Genius Takes to the Air

Then [ got my ham ticket. That really did
it! When my roof began sprouting weird an
tennas, and the neighbors’ TV sets began act-
ing in a strange manner, they were more
convineed than ever that another Stefnmetz
was their private electronic  consulting  en-
aineer. | was asked about everything from
ailing TV sets (1 carry service insnrance on my
own set) to improperly operating  electric
blankets {(when mine quit recentlv, 1 bought
a new one). And it doesnt end there; Fve
even found myself answering questions on the
air about how to plate-modulate a bransmitter,
or how to elimiuate chirp o CW. Sometimes
I have some idea what I'm talking about, but
certainly not always. However, if 1 tell them
I don’t know what U'm talking about then I am
considered overly modest; it 1 offer no sog-
gestions, the conclusion is that 1 don't care
enouzh to even think about the problem. A
dilemima. 1 bave found it easier ta give them
an answer they don’t anderstand than to fry
to convinee them that U'm talking through my
chapea.

The Genius Goes Stereco

Take the other night, for instance. Andy,
who has known me long enough to know bet-
ter, brought over a stereo tape recorder he had
wust built from o kit his Hrst tussle with
electronies. He said that the left channel was
dead. Not heing a tape recorder specialist, or
any other kind of specinlist, 1 did the only
thing | could think of at the moment; |
plugeed in the “klnge” and turned it on. Music
poured forth from both channels, loud and
clear. “What did vou do to it?” Andy asked.

“Nothing,” T rephied.

“There von go being modest again,” he
said, “All vou electronic geniuses are alike”

Then sve tried to record. No erase. 8o |
mbuttoned the whole works and lovked at
the maze of wire and stufl and things nside
the chassis, [ noticed two shielded cables
Irom the erase head terminating in two plugs
on the chassis. On & wild haneh (myv usual
method) 1 swapped the two plugs in their
sockets. This cured the trouble. To Andy this
was sheer wizardry, When 1 tred to explain
the four-track stereo tape svstem, and the
aperation of the record and erase oscillator, he
abserbed about as much as a third grader
trving 1o learn the Pythagorian Theorew.

That's about the time the left-channel play-
back went dead. 1 had no recourse bt to
resort to the secientific approach. Using the
dirty wooden handle of a small, dirty paint-

b

brush that happened to be laying on my dirty
workbench, 1 pushed and shoved evervthing
in sight under the chassis. Responding to thas
precision trouble-shooting technique, the left-
channel burst forth in full bloom. More prob-
ing disclosed that a single strand of shielding
had Todged itself against the grid of the left-
channel pre-amp tube!

Now the left-channel magic-eye record level
indicator tube was acting oddly. Andy was
abviously right-handed! No amount of pnshing
and shoving with the pantbrush handle did
any good. This exhansted my supply of magic
tricks, so I suggested that we put the whale
works back i the case and Dbe glad that #
hadn’t gone up in smoke. All buttoned up, we
agave it the inal check. No one was more sur-
prised than 1T when everything worked, in
cludiog the left-channe!l magic-eve indieator!
“You did something when T wasat looking.”
aceused Andv.

With & knowing expression, [ replied, "The
hand is guicker thau the ‘eve.” my friend . . "

. . KGUCT

Squelch for the
Twoer

and

Sixer

Rickhard Koermig WOTWP
3 Ladue Kidge Road
St. Louis 24, Mo,

The wnazing Lbtle “Benton Harbor Lunch
Bucket” is a very popular transceiver and s
found in practically every ham shack for com-
munications of one tvpe or another,

Although their performance is excellent, the
charactenstic Liss noise from the super regen-
erative receiver can he somewhat annoving
white monitoring for anv length of time. A
good squelch, all will agree, would make the
little beasts much more enjovable during stand-
bv, while awaiting a signal.

This sensitive and 1009 effective squeleh
has been used by the author and several
friends with great satisfaction, both mobile and
fixee, T vou have o TWOER or a SINER, we
would Hke to share our enthusiasim with von
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¢ HOT SPECIALS!

BRAND NcW GONSET
SUPER-12 SIX BAND
CONVERTERS

$39°

(Reg. $89.50)

BRAND NEW

GONSET GC-105 51 9995
TWO METER

COMMUNICATORS  [Reg. 272.95]

SINCE 1933 ONE DAY SERVICE Phone CY 4-0464
1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA

“Northern California’s Most Complete Ham Stare”

Here is how it works. The annoying hiss piie Eidin, BRF. NERE H
nuise, which has its main components above 5”7 TERMINAL® STRIP N, LUG i :
8000 eveles per second, is considerably highe i !
in audio frequency than the andio modulation i i |
frequencies of an incoming signal. This hiss, % :
which drops in level when an incoming signal BLUESHY !
appears, is used to actuate the speaker killing bl ‘_E:ﬂ i
circuet, 5 1

The receiver andio signal, taken from the ORIGINAL HEATH CIRCUIT |
audio ouiput trasnformer primary tap, is pass- = R MRy SR T T
ed thru a high pass filter, rectified and applied
as a negative cc_mtmi gr‘ki voltage to a 6:’&-\'6 b it
de amplifier. With no signal present the high e L e : =
negative grid voltage, created by the high hiss ] OF TR SW. "“‘!W‘%—‘ Ry 1
level, reduces the plate current of the BAVE, ks
which opens the plate relay, killing the speak- & _,‘:03*?”0‘9;? £
er. When a signal appears, the hiss level of the :L_WWSHWDF
receiver decreases and lowers the negative gnd G
voltage to the 6AVG, This causes it to draw .,_._Ief'_‘i'__ 4-IN3AA'S 6AVE
higher plate current and closes the plate re-
fav. actuating the speaker, “ &l

The squelch threshold control, RI, is adjust-
ed to bias the grid cirenit of the 6AV6 to bold
the relay just open, with no sigual present. For = =
anv chosen volume contral setting, there is APPROXMATELY 3 Mo ACTIVATES Ry |
a point on R1 which will set the squelch at gy 0 0 10000 ohm P.B. type RS3D
the edge of the threshold. CH.—.250 hy rf choke Suprex Varichoke V-70
AUGUST 1963 61




Although very suitable for outboard amrange-
ment, since ondy power and three leads are -
volved from the transceiver, the squelch has
proved so satisfactory that it Las been mstalled
on the chassis of each set used in the pioneer-
ing and tests. The threshold control mounts
on upper front panel, the relay on a piece ol
plastic mounted on speaker bracket and the
GAVE on the chassis between the filter can
and the 6A05. Well worth the effort.

The use of a Vector lug type socket for the
GAVE enables all small components to be
momited and wired directly on the socket prior
to mounting. A reminder mav be in order to
leave some length on the diode leads to pro-
tect them from heat while soldering. The 250
mh choke should have its ajustable core fully
engaged, This allows the filter nebwork to pass

5000 cps and higher. The de output of the
diode bridge rectifier, as measurved af the + —
signs on the schematic, should read approxi-
mately 12 volts with the volome high and no
signal tuned in. (20,000 ohms per volt meter
H‘ul‘ll‘

For the best stability. the regeneration
control of the transciever, RI1, should be ad-
vanced to near maximum. L5 and LG can be
adjusted, with the meter connected, to make
the no signal control voltage constant across the
entire dial.

Due to its unigune principle of operation,
this squeleh is not triggered bv normal noise
or automoble ignition, which proves to be
a pleasant feature while mobiling or operating
I a noisy ured,

WOTWYP

$25 Cheap

I owas o bargain al any price! Thirty feet
tall. three-legeed, solid steel, and all mine for
twentv-five dollars cheap. 1t was the best
darned  windmill tumed radio tower 1 had
seen i a long bme. How did 1 get this gem?
Well, it seems that one of the local hoys had
gotten orders to pant his tower, or his NIl
swore she would plant a petumia and clinging
vine jungle all over it Since he didnt have
monev tor paint {he'd sunk his allowance hito
a pair of 813%) and couldn’t stand the hu-
milintion of frying o prune Morming Glories
to fourteen megacyeles. he decided to get rid
of it . . . and il old me was standing right
beside him when he did.

A bargaining period over a bottle of brew
brought the price to the aforementioned twen-
tv-five dotlars, aleng with @ filteen meter heam
thrown in with the tower for chnckles. Now
came the problem of movimg the thing,

Getting this carvo clear across town to the
QTH was not going to be an easy matter,
but a quick call to a friend in the concrete
bBloek business brought the loan of a twenty-
foot open truck. Block and tackles, ropes

&2

Leonard Tamulonis W1MEL
73 Staff

chams, cases of beer, and whatnot were all
assembled, and we waited tor the [ollowing
Saturday moerning when we'd rise bright and
carly to tace the task of moving said tower
to Fultan Sheet
There were six of us that fateful morming
the other three had shown up to kibitz,
wateh, and generally make trouble. It was im-
mediately decided to hook a block and tackle
o the top of the tower, and string it to the tap
of a nearby tree. In this wav all we had to do
was tip the tower and slowly Iet out the line
until the tower was gently set on the ground.
But of course it never happened that wav.
After getting all set, the tower was tipped,
and the block and tackle slowly let out. By
some miscaleulation Joe Gooberduck was sta-
tioned at the pulley rope. Now Joe 1s not the
tvpe to be put in such a position, because
he's only five feet three, 113 pounds and un-
derfed, So down came the tower, and up went
Joe.
After the dust had cleared, Joe was no-
where in sight. He was stuck high ap in the
nether regions of the tree. with the pulley rope

73 MAGAZINE
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John W. Myrno WAZQZH
222 Frankiin Avenue
Wyckoff, M. J,, 07481

Getting the
Most
from Your Two'er

Back in April of 1961, when my Novice Li-

cense was but two months old and a newly

earned 13 wpm C.P. Certificate graced my
wall, the fone bug bit me. Upon the recom-
mendation  of WA2SAB, who worked nine
states with one. I bought a Heathkit Two'er.

One of the first problems that came up
after the rig was put together, other than
some debugging that Ul mention fater, wus
the inaceessibility of the crvstal socket. Taking
off the case every time I wanted to change
frequency just took too much time so down 1
went to my workshop for a hacksaw and drill.
I hate to disfigure equipment so I decided to
do a neat job. The license holder on the side
of the Twao'er is held on by three or four
rivets and if a screwdriver is wedged between
the license holder and the main case a little
leverage will “pop” the holder off.

After removing the license holder. flatten
it to its former shape if it is bent in the opera-
tion, and set it aside. With a hacksaw or saber
saw cut the unpainted area exposed by the
rcmm al of the license holder. Be sure to leave

a % inch barder on the bottom so t}w hnit‘ VOu

cul remains above the chassis,

Now trot down to the hardwine stnrv and
buy four inches of piano hinge. Attach % the
binge to the top of the license holder, after
drilling suitable holes. and attach the other
half of the hinge to the case through the
lowest set of air holes above the hole cut in
the side of the case. I typed up a little plate
lf'\m;, myv name, address, call, ete. and put
tin the license holder thus identifyving who
awns the rig and at the same time covering
p the rivet holes. With the trap door 1 can
ow change crvstals, final tubes, and adjust

stages. I's also a handy place

the transimitter
1o tape a couple of spare fases,

The only transmitter control that needs fre-
quent adjustment s the plate tang capacitor
(C16) which is just below the chassis. Drill
a hole in the case over the capacitor and in-

stall a rubber grommet in the hole. In this
way vou can adpust the transmitter tuning
with a small screwdriver. CAUTION; There
are 150-200 volts on that capacitor so don’t
tonch the metal part of the screwdriver and
ground or vou'll get a nice little shock. The
grommet will prevent the screwdriver from
shorting against the case. You'll find that the
“trap door” will cover the grommet hole and
the crvstal hole making & neat job.

When tuning up the transmitter an ontpud
meter is essential, meter mounted on the
front panel is more convenient than  one
phigged in the back. especially when mobil-
ing. Anyv meter with a sensitive movement
will do, but if O- lma movement is used, the

“S-Meter circuit used in the July 61 issue of

73 can be incorporated with the output cir-
cnit. :

The best place to put the meter is in the
space now occupied by the Heathkit emblem.
Center the meter hole in the clear space there
and cut awav. A masonite hole cutter will go
throngh the aluminmm front panel like it was
cheese, bv the way. Connect the meter
through a variable resistor to meter jack Z. See
Fig. 1. The pot can be taped to the back of
the meter and used to “set” the meter. Run
the ground lead from the meter to the ground
lug on the neon light terminal strip just below
it andl vou're all set.

Une  possible cause of the

feedback o



Two'er is the Tong lead between the modula-

tion transformer and final. Replacing this lead
from terminal strip N1 to strip S4 with
shielded cable cleared up the feedback prob-
fem for WA2FFB and K2CHU, it could
for vou, too.

The screwdriver adjustment on the regen
control was a bother so 1 replaced the pot
with one with a small knob.

The phone plug used for an antenna jack is
fine for base station use, but if vou do any
mobiling you'll find that the antenna cable
keeps pulling out of the phone jack. The best
connector to replace the phono jack is the
Dow-Kev Model DK60-P panel mounting coax
connector. All you have to do is enlarge the

~ old antenna jack hole and screw the new Dow

connector in.

If you switch between mobile and fixed sta-
tion use a lot, the chore of changing Fuses
can trip you. Forget to place a 8 amp mobile

fuse in and the 1% amp ac one will blow. For-

get to put back the 1% amp fuse when vou
take the rig out of the mobile car and vou
lose vour fusing protection. WA2WZP got

around this by putting a fused line plug on
the ac cable and leaving the mobile 8 amp
~fuse in the Two'er. This way the proper fuse

is always in the rig whether the ac or mobile
cables are used.

If you desire to make the Two'er transmitting
audio even better vou can use this modification
that worked wonders on WASUCGC and
WAZWZP's Two'ers. Remove pin 3 of VIB
(12AX7) from ground and connect a 680 ohm
resistor and .01 mfd capacitor between it {pin
3) and ground. See Fig. 2. Remove the .00]
mfd capacitor (C41) from pin 2 and ground

“and replace the 10 megohm resistor from pin

2 to ground (R26) with a 1.2 megohm re-
sistor. The audio reaH} sounds great efter this
simple revamping.

‘When I'm asked how the Two er works 1.
always say that the transmitter is a dream and

the receiver is a nightmare. While the re-
ceiver isn't quite thalt bad, the broadness of
the superregen circuit does make for interest-
ing contacts when the ham down the street
comes on with his 200 watts and a whole
megacycle of band disappears. To make the

= METER JACK T
NNECTOR " B
v —8)
INIAA  w | '
(. [ AL @ . -
w4 4 B
* o < e T PO
SWITCH o =
."A_o..)_ —

Fig. 1. Addition of tuning meter.
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Fig. 2. Audio changes.

receiver more selective, change R10 to about
32 megohms. WNZHQE dug up the modifica-
tion when he was borrowing my rig and
“jerried” it in with four resistors that gave the
best results. The precise value will be differ-
ent for each rig but in all cases LB will have
to be retuned because the resistor(s) will
change the calibration. Better yet see the June
‘63 issue of 73 for a fantastic improvement.
You'll need a vernier after this one!

If you have a base receiver the next step in
improving your two meter setup would logi-
cally be the building or buying of a converter.
I've always had ome switch operation and
the Two'er/converter set up was no exc eption,
One switch operation boils down to having
the Two'er TR control operate a relay that
changes the antenna from Two'er to con-
verter and mutes the receiver. If contracts 2
and 3 of the Two'er's TR switch were used
to activate a TPDT relay the problem would
be solved,

With just a little planning, and one termi-
nal strip, changing between using the Two'er
barefoot or with a converter can be simplicity
itself. Serew a 5 lug terminal strip under the
mounting screw of tube socket V4 so that the
strip faces the center of the chassis. Clip the
lead going from contact 2 of the TR switch
to the red neon light and attach it to lug 5.
Clip the lead going from contact 3 of the TR
switch to the power neon light and attach it,
after adding a jumper wire to lug 1 of the
erminal strip. Now trace out the wire going
from contact 2 of the TR switch to the bottom
of coil L2. Cut the wire so that there is enough
lead to reach from contact 2 to lug 4 of the
terminal strip. Wire a jumper on the other half
of the wire and attach it to lug 5. Cut the
wire going from contact 3 of the TR switch
and the B+ so that the switch end will reach
lug 2 and the B+ lead will reach lug 1 of the
terminal strip. By using the original wiring you
save the TR switch contacts from harmful
resoldering. For normal hansceiver operation
connect lug 1 to lug 2 and mg 3 to lug 4. Fo
a Two'er/converter combination connect th:
TR relay control wires to lug 2 and 4 whil
connecting a pair of switched contacts to In
I and 5. Wires to the relay can be broug

TR hr A
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oul through the meter jack hole or, if you
want a fancy job, the eight prong power plug
can be exchanged with a ten prong one and
the extra contacts used for the relay setup.

You could also connect a higher B+ relay,
such as a surplus 100 velt job, between the
plate of the 6BSS and ground. With this set up
the internally switched B+ would activate it.
If you do so WA2WZP suggests you remove
the 6BSS for best results,

By the way, a perfect place to keep the
Tower mike is under the handle of the top
of the case. It keeps it safe from harm vet
right at hand.

The Two'er has made two meters an easy
to get on band. When you build the rig
though, be sure to use a small soldering iron
and small solder, I built the Two'er with a gun
bigger than the case and had problems getting
into the corners. The one bug that kept me
from getting right on the air was a real dog.
The one contact that Heathkit soldered to
make sure it was done “right” was cold! So
he sure to check everything if something goes
wrong.

The Two'er is a nice little rig and with these
changes it is a real pleasure to work with,

WA20ZH

An SWR Bridge for the 325-1

A false pane] is set behind the perforated
panel with a piece of black biotter between
the two. The escutcheons are glued on the
perforated panel with epoxy glue. On the
right is a Knight SWR bndge. In the center
_is a 4” speaker. On the left is a wackpatch
“ phone patch. Arrange the leads in the rear
so the power pack can be removed without
100 much difficulty.

e ——— . Y

. . . WANJF |

SURPLUS BARGAINS SURPLUS BARGAINS

ENLARGER LE!'(S 03.5 o H&
govl. cost $53.00 .

LAPEL MIKE.
=t w/cord & plug
PHONE, hearmg md type.
w/cord & piug ..

GEIGER COUNTER
tube w/schem. ...

THROAT MIKE.
from Air Force ..

MiKE BUTTONS
carbon, min. size

SOLAR CELL KIiT,
5 cells with book

{BM FERRITE
toroidal cores {memory)

MAT TRANSISTORS,
hi-freg

POLARIZING FILTER

l.‘F(rfEl'old} tx6 inch . ..
2Ni74 PQWER TRANSIS’E’QR

15 amp 80 woit

88 MH 'msoms
good for RTTY, aic.

RADIOSONDE
xmtr w/tubes, new .

MINE DETECTOR PRS-3, military, un-

S3:W
1 .35

used., w/book, & Lirys, finds treasure ..

SOUNB POWER PHONE {2
w/100 ft wire

MINIATURE MOTOR
1.5 volt operation

CADMIUM PHOTO CELL,

make counter, nite fiter | :
COMPUTER piugin boards. good far
parts source. Each w/lransistors, re
sistors, etc.. gl

REED SWITCH

v/ magnel, make burgiar alarm

SNIPERSCOPE TUBE 6032
w/specs, see in dark

OPTICAL PRISM—
pocket rainbow, new

TOGGLE
SWITCHES = .

RG 58 U COAX
52 ohm. 1000 het

S'LICON DIODES
750 ma, 500 PW’

INFRA-RED
DETECTOR

USA PERISCOPE PRISM
§ inch long

IR FILTER

5t5 in., dia.

RDZ Military receiver. 200400 mc,
channel, 115 voit. Cost $2,500 NEW
SILICON DIODES

2 smp 1,000 PIV

M-3 SN&PERSCOPE )NFR;\-RED
see i dark

/1"

6/1“"

1.00

6.50

.60

4/1%
35

125
1%
17
125
100
225

ALL MATERIAL FOB LYNN, MASS.

Above is o smoll selection of choice surplus from our
72 page illustrated cotoleg. Send 20¢ production

farge
& gand!inq cost for cotolog.

JOHN MESHNA JR.

19 Allerton St., Lynn, Ma_ss_s.
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SIXER

to the
Nth

The Heathkit Sivers and Twoers are well
known as fine and flexible pieces of gear, With
a few additions and modifications, however, a
good deal more operating ease and efficiency
can be obtained from these rigs.

Power Supply

Ceoing fivst to the power supply, 1 formd that
the trouble-free operation enjoyved at the home
QTH had & habit of hterally gomg up in
stoke in the mobile. The problem is quickly
and permanently solved by replacing the di-
odes with International Rectifier type 5D-92.

PN 4 WMETER
\ O FWD

L i [O—-OwF  O—=OREF
‘-ﬁé-( . D76 PN 2 ! ToFF
; E C: | (mo: Ma LA } ?m(,::
= =T raraverte p
=H' Ei NE o JAET oue T
o il ! GoK
™ " ™
Fuw, 1 Fia 2

Fig. 1. Coupler diagram

Fig. 2. Two of the pessible switch combina-
tions, using three position rotary. It spdt
toggle switch is used instead, an off position
is recommended,

C1-100 mmfd variable for 50 me, 50 mmfd
tor 144 mc (Hammariund MC100, MC50}
C2-35 mmfd per-section split stator vari-
able, 07" spocing (MCD-355X). Reduce
to 4 stalor and 4 rotor plates per section
in 144 mc coupler for easier tuning.
L1-50 mc: 4 turns, ¥18 tinned, 17 di-
ometer, Y&" spacing. [Air-Dux =808T)
144 mc: 2 turns #14 enam., 17 dia., 15"
spacing. Shp over L2 belore mounting.
L2-50 mec: 7 turns 14 tinned, 114" dig-
ameter, V4" spacing {(Air-Dux 12041,
Tap 1V turns from each end.

144 me: 5 turns #12 tinned, 2" diamefer,
7e” long. Top 11> turns from each end

26

Frank Gallinelli K1GHO
758 Summer St.
Stamford, Conn.

Receiver

The Sixer receiver, as known to anyone who
hins ever used a super-regen. is not the epitome
in receiving escellence. More than one normal-
Iv timid seul has been moved to acts of violence
during a band opening thanks to its lack of
selectivity. Efforts to velieve this situation elec
trically did not bear enough fruit to merit
mention. Mechanically, however, 1 have found

that a 27 vernier dial (Lafayette F-347) (99¢)

is of considerable help to the poor OM with
coilee nerves who can't tune the ungeared dial
onto the best side of the squealing signal. Two
months of tinkering convinced me that the
tuning condenser should not be pushed back
into the rig. Success was finally achieved by
cutting the condenser shatt, leaving only about
% protruding from the panel swface, and
cutting the vernier dial shaft through the set-
screw hole. Mount the dial without the top
mounting screw or sel screw and you're set.
The pressure of the dial on the condenser has
held everything in place perfectly for me, but
if anv slipping is experienced, a drop aof glue
(or chewing gum maybe?) will hald it tight.
Due to different design. this mounting system
is not applicable to the Twoer.

The only other addition to the receiver was
a closed-circuit phone jack mounted in the
upper left-hand comner of the panel and wired
in series with the hot lead to the speaker.

Transmitter

The transmitter was attacked next, and, if
vou'll purdon my Caesar, afrimque acriter pug-
natum est.) Having become fed op with futile
attempts to tune the tank without removing
the rig from the case, 1 first devised an external
tuning method. Start by soldering the threaded
sleeve from an M. H. Smith type 105 phone
tip to the serew head on the cerawic trimmer,
Next scrounge for a screw (approximately #”
in length) that will fit the sleeve and replace

Y Frapslation : “Jt was fought fiercely on both sides™
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Just a Piece of Wire?

et Vi T o4 VT

Onc hundred feet of Saxton economy twinlead sells for just o dollar.
To make that twinlead we first have to melt copper ingots and extrude
coarse copper wire. This then is drewn finer and finer to the finished size
we need. MNext this wire is wound info seven strand wire and then this is
fed into o sickeningly expensive machine thot forms the polyethelene and
exactly spaces the wires in it, exactly gouges the thickness of the poly-
ethelene, and automatically inspects the twinlead for any possible defect.
You buy this for a penny o foot. We won't even try Fo tell you about the
months we worked designing this twinlead, the lob tests, the pilot runs,
the unbelievable stuff thot came out of the first machines we tried to
built, and the months we spent making sure that our twinlead was o prod-
uct we could be proud of.

We've been through this sixteen times now with our 16 different types
of twinlead, seventeen times with coax, nine times with open wire line

You'll specify Saxton?

SAXTON

ond on and on for our hundreds of types of wire and cable,

215 NORTH ROUTE 303

CONGERS, N. Y
914 CO B8-6846

its head with a small knob. Finally, mount a
risbber grommet in one of the air holes opposite
the trimmer. Simply push the “screw-knoh”
through the grommet, and screw it into the
deeve. AN this ponsense will give continuous
clockwise and lmited counterclockwise rota-
tion of the condenser.

Undoubtedly the smartest thing T did all
week was to add an antenna coupler to the
Sixer. For the benefit of anvone too cheap to
own a Handbook, the schematic, adapted for
coaxial output, is reproduced here. This inne-
cent looking gadget, built into a 3" x47x5"
crev hammertone box, will load into practical-
Iy anvthing; in fact K2LLC used it fo load his
Poly-Comm 628 into a window screen with a
i:1 swr. You should find it particularly useful
in the mobile. where standing waves often run
amuck. If used in conjunction with a low pass
filter, it should be mounted on the left side of
the rig with the filter screwed onto the case at
one end and onto the coupler (with a spacer)
at the other.

Naturally, some method was needed for ad-
justing the coupler. No problem. Mount a 0-1
ma meter, a 100,000 ohm pot, and a spdt
taggle or three position rotary switch as shown
in the photo. The popular little “Monimatch”
swr bridge should fit nicely inside the couples

DECEMEER 1964

hox, with phone tips coming from the switch,
through the air holes near the coupler, and
into jacks on the box. Or, if yvou're as lazy as
I am. you can do what I did: moniter the so-
called “power output” device in the Sixer o
Twoer {(tuming C1 on the coupler for maximum
and C2 for minimum), and use the other
switch position to monitor the “kick” in vour
modulation. Or vou can monitor the filament
current and pilotdamp voltage and say the
heck with the coupler,

Operating convenience was jacked up one
Jast notch with the addition of a crystal socket
on the front panel (see photo). Stmply run
shielded leads from the panel socket and plug
them ito the chassis socket.

When the smoke cleared, T decided to rewire
the transmitter section with shielded grid wire.
The apparent increases in harmonic suppres-
sion and civenit efficiency were more than
warth the effort {the neighbors got off myv
back and the dummy load burned out).

Finallv, I replaced the Sixer's 8CL6 final
with a 3763, which squeezed another watt or
two of rf out of mv Benton Harbor Kilowatt,
Don't forget to rewire the tnbe socket.

That about sums it up. By now, vour Sixer
or Twoer should be operating more efficiently
than ever. . .. KIGHO
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Doug DeMaw WEBHHS
105%8 Peninsula Drive
Traverse City, Michigan

Two'er Talk

During the past 4 years, 1 have had oceca-
sion to chat on 144 mc with several stations
using Heath TWOers. Some of these useful
little transceivers deliver excellent results for
their owners. There are. however, a number
of these TWOers which are suffering from
transmitter instability, TVI, bassy audio, ab-
normally low output and audio distortion. A
few of these ills are caused by poor workman-
ship when the kit was assembled. The bulk
of the ailments mentioned result from engi-
neering problems which can quite readily be
corrected.

Numerous articles have been written and
dedicated to circuit modification of these
handy little portable packages. Little has been
said about the more predominant problems
which exist in them. Some of these articles
deseribed the addition of push-to-talk relavs,
panel meters, squelch circuits, etc. The basic
ailments which relate to efficient operation
have not been presented. While sitting back
on the sidelines. watching many of the [ellows
struggie with these common problems, 1 de-
cided to acguire a TWOer of my own and
attemmpt to resolve these more troublesome
cirenit bugs. After studving the cirenit dia-
gram, applying standard  procedures  and
swealing over a moderately hot soldering fron
for a short period of time, T ended up with a
TWOER which possessed all of the attributes
common to o well engineered VHFE transmit-
ter.

Analysis

The final tank circuit could be modified to
provide much greater efficiency and reduced
TVE

The P.A. stage would no doubt henefit from
neutralization inasmuch as both the driver
and P.A. are in a common envelope, operating
on the same frequency

Capacitor values in the speech amplifier
and modulator stages could be changed to
reduce bass response and give the signal
greater “punch.”

High level-negative peak clipping could
easily be added, to further increase audio
punch and aid i the elxmm‘ttlon of possible

“overmodulation.”

Conventional coax fimngs could be added
to the rear apron of the TWOer, to facilitate
use with other station equipment and antenna
feedlines.
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Removal of the diode metering eircuit could
prevent bleeding of f power from the trans-
mitter output and reduce TVI caused by the
harmonic action typical with diodes.

With great enthusiasm, the above changes
were made. The results were well worth the

small amount of effort.
The Modifications
P. A. Tank—Replace the final amplifier tank
coil with 4 turns of 12 wire, ¥ in diame-
ter x 17 long. (Silver plate if possible.)
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Remove the 10 mmld outpul coupling ca
pacitor from the P.A. Tank coil. (This will
reduce TVI and permit a betier match to the
feedline.) Replace the capacitive output cir-
cuit with a 2 turn link of #20 formvar or
nvelad wire, inserted in the B+ end of the
new tank coil. (Make certain the link is
wound in the same direction as the tank coil.)
Return this new link to ground through a 3-30
mmfd mica trimmer. This will be used to
effect a proper match to the feedline and
reduce reactance.

Replace the bus wire connecting the anten.
na fitting to the TRANSMIT-RECEIVE
switch with a short length of RG-38/U coaxial
cable. Be sure to ground the shield at both
ends of the new cable. (See Fig. 1-B.) This
further improves feedline matching and cir-
cuit isofation.

Neutralization of the P.A. Stage—Due to
the self newtralization frequency of the 6BAS
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P.A. tube, it became necessary to employ
POSITIVE neutralization. This is actually less
complicated than the conventional methods
of neutralization. Add a 1.5 mmid ceramic
capacitor from pin T to pin 9 at the tube
socket, keeping the pigtails as short as possi-
ble.

This modification eliminated Wl signs of
instability, cleared up all signs of FM, down-
ward modulation and audio distortion  aud
roughness. TBI was further reduced until it
could no longer wipe out channel 7. Faint
cross hatch remained. (See Fig 1-B.)

Replace the .01 mid coupling capacitor be-
tween the 12AXT plate pin and the GAQS
control grid, with a 005 mfd disc ceramic.
Replace the 25 mid cathode by-pass electro-
Iytic on the 12ANT stage, with a 10 mfd 25
volt unit. Replace the 01 mfd 3 KV by-pass
condenser connected from  the  modulation
transformer tap to ground, with a 005 mfd
3 KV ceramic unit. These changes resulted in
better high frequency characteristics in the
audio svstem. Readabilitv under weak signal
condlitions was improved. {See Fig. 2-B.)

Clipping—There is no audio gain control
for the modulator. This means that it is neces-
sary to remain a proper distance away from
the microphone to prevent “overmodulation.”
This can be a source of annoyance when
operating mobile. This extra audio which is
available, can be put to use in the form of
“clipped modulation”™ which will mcrease the
weak signal readability of the transmitted sig-
nal. To add this High Level Negative Peak
Clipping, simply add a 300 ma top hat type
silicon diode to the modulater cutput circuit,
as shown in Fig. 2-B. You can now “move in”
on the mike without fear of distortion, eic.

Antenna Fittings—Replacement of the pres.
ent antenna connector with a standard $0O-239
chassis tvpe receptacle, will permit use with
standard cables and other station accessories,
This is easilv done by enlarging the existing
mounting hole with a & chassis punch.

Metering Cirenit—In some TWOers 1 have
tosted T discovered that the metering diode
andd allied cireuitry bled a portion of the of
output energy away from the feedline. Re-
moval of the entire network increased the
transmitter output considerably. In addition,
the metering diode encouraged harmonic out-
put, which in twrn contributed to TVI. Once
this cirenitry was removed, the remaming TVI
disappeared. Without this metering provision,
it becomes necessary to tune up by a dilferent
means, In mv case, 1 tune lor maximum for-
ward power as noted on my SWR bridge,
This should be no handicap, inasmuch as
most well equipped VHF  stations have an
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SWHR bridge as standard bill of fare.
Conclusion

Before modification of the circuitry,
as noted above, the measured output of the
TWOer was .75 watts. Similar readings were
takenn with other TWOers. Following modifi-
cation, the output increased to 2.4 watts into
the same dommy load. No bace of TVI
could be found. Prior to modification, channel
7 was wiped out. Reports of excellent audio
quality and quantity were received following
the circuit changes.
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Regardless of the manner in which the
wltiplier stages and the P.A. are tuned, no
instability would occur. Audio distortion and
downward maodulation completely  disappear-
vd.

Other refinements could have been made to
the TWOer, but the ones mentioped in this
article were of greater importance.

No changes were necessary in the receiver
portion of the transceiver. Having built several
regen type 2 meter receivers, I must say that
the one contained in the Heath TWOer is
the best I have seen in such simple circuitry.

It is stable, sensitive and exhibits no “dead
spots” in the tuning range.
With my modified TWOer, 1 have been

able to work considerable distances over the
rough terrain common fo Northwestern Low-
er Michigan. I am using stacked A-62 Finco
anitennas on a 70 foot tower and feeding
them with low loss balanced feedline and a
VHE type Matchbox. I have been able to hold
regular Q-5 schedules with WAYDOT in
Gralton, Wisconsin, The distance is 165
miles, airline. Other similar contacts have
been made without the aid of band openings.
Good luck on vour TWOer changes!
... WSHIHS
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Operating Suggestions

For The T wo_’er

There have been numerous suggestions
for improving the two meter Heathkit HW-
30 transmitter-receiver also known as the
Two'er. Here are some more suggestions.

In order to change crvstal frequency it

is necessary to remove the cabinet. The crys-

tal originallv is inside. A socket could be
mounted on the front panel te remedy the
situation, however, the long leads back to
the original socket add so much capacity
and inductance that the crystal may no
longer oscillate. Some operators have solved
the problem by cutting a square hole in
the side of the cabinet. A betler solution
is to mount the crystal socket vertical at
the back of the cabinet, and it does not
take up much more space. A new .001 disk

“capacitor and a 22K 1 watt resistor will be

needed because the new leads need to be
slightly longer than the original components.
To mount the crystal in the vertical posi-
tion requives disk sanding a double type

crysial socket down to the center hole. In

other words do not cut the socket exactly
in half. A number 41 driil hole is required

“ Mounting the crystal socket and the BNC coax

socket.

78

E. H. Marriner W6BLZ
" 5328 Colima Street
- La Jolla. California
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Fig. 1. Two meter antenna made jrom a type SO
VIHF coax plug.

A. use a number A) drill throngh the nylon center
to accept the rod. B. %x1” nylon slipped over rod
after - soldering. C. Brass rod pushed in and
soldered here. . Plug installed on top of the
Tiwco'er cabinet. E. Coux braid soldersd to lug.

through the side of the socket to Fasten it
te the back of the chassis. A dab of Arm-
strong cement will help the screw secure
the socket in a solid position. Two tiny holes
are now drilled through the chassis for the
leads of the 22K and .001 mid capacitor
whose leads have been covered with Teflon
type spaghetti insulation to prevent short-
ing of the leads to the chassis. To change
crystals now only requires peering around
the corner of the cabinet to pull the crystal
out and to plug in another.

Another improvement to the Two'er is o
replace the phono type rf output socket with
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a BNC chassis mount type. This will make
it easier to change the RC38/U antenna
cable. To put in this fitting the hole will
have to be enlaurged to % inches and the
fitting will push in and the nut can be
fastened to the underside of the chassis.

Mounting the poriable antenna on the Twd'er
cubinet.

For portable operation in the backyvard or
on the dining room table, a vertical 19 inch
whip antenna can be made and mounted
on top of the cabinet. (see Fig. 1) It is
only necessary to punch a % inch heole on
the top of the cabinet and then solder on
a short piece of RG38/U, and push it out
one of the vent holes at the back of the
cabinet. Now attach a BNC type fitting
to the short lead and push it in the new
BNC chassis fitting. The antennas can be
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made from a piece of brazing rod which
is pushed through a piece of nvion insula-
tion and is later pushed down into the SO
type fitting and cemented after the rod has
been soldered to the plug pin.

Each time a new antenna is used on the
set the final will have to be adjusted for
maximum output a fact often overlooked by
operators because the ceramic output ca-
pacitor is inside the cabinet. A small hole
can be drilled on the side of the cabinet
so that a tuning wand® can be inserted to
tune the final amplifier while watching the
0-1 mA output meter plugged into thta back
of the cabinet.

While these suggestions may seem trivial,
they may be of great help to the person
not familiar with the two'er, and they cer-
tainly inake operating of the two-er much
easier.

.« « WBBLZ
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manual of the Twoer (HW 30},

Push to Talk

(The Twoer Way)

Norm Ross VE3ET]

Box 26, RR. ]

Dorchester, Ont., Cﬂn_tufa
Bl 2 “‘1“-'4'“;‘ i

It all started one bad w;ziier daé" 1 was

-giving road conditions in our area to an-

other local ham when 1 reached to push
down the transmit switch on the twoer.
At the same time another car was coming
in the opposite direction. The twoer, being
out of arm’s reach, made me lean over to
transmit. This made the car sway towards
the oncoming car, If the driver had not
headed for the ditch there would have been
a real accident. With mv heart in mv mouth,

this brought me to the conclusion that we

needed push to talk.

‘We did it inexpensively without defac-
ing the Twoer in any way, One evening will
do the job, and if vou have the assembly
assembly
will be much faster when installing the
relay.

Step 1.

The relay which we used was a Potter
& Brumfield KHP-17All-12 volt (4 P.D.T.)
The relay is mounted upside down between
coil CC and socket V4. To heold the relay -

down in place, a bracket was made and
attached to the mounting serew of the re-
lay. When the bracket is attached, move
the wiring out of the wav between the coil
CC and socket V4 and place it so that the
bottom of the bracket is below coil CC and
the relay about % inch away from the coil.
Drill a %2 hole and fasten to the chassis.

Step 2.
Now the wiring begins:

At any time you find the original wiring
is too short, replace it keeping all the wires
close to the chassis when transferring from
wafer switch Z to relay. Start transferring
the wiring at pin 12 of the wafer switch
Z to pin 9 of the relay.

From Wafer switch Z To: Relay

B R b e Lk Chensa e Frini
E SO g R S 3 RN MBS .o
PR s B RS AR AR S i 1
9 . wisd U
B CANC e e A 6
R s i MO S R e T 2
B ey ik i e P ¢ §
- ol (T AR GedussshisWimaseeets 3

Pins 6. 3 and 2 are left cmme(tod to waler
switch Z. ; N

Pin 11 on the relay is grounded.

Pin 12 on the rf:lay is connected to pin
3 of waler switch Z

Pin 8 on the rela} is connected to pin 2

“on coil CD. :
Connect a .01 disc capamtor from pin 6

to pin 11 on relay.

‘Step 3.

© Now that the relay lm been wired in, we
need a vollage to operate the relay coil.
I wired in a half wave power supply and
filtered it just enough to close the relay.
(If relay does not close, take the tension
of the spring until it does close.)

The power supply was made on a four
pin terminal strip (PS) using a 50 mfd. at
50 volts condenser and a diode. Place this
strip under the serew that holds V3 in place
coming from pin 1 of the terminal strip §
which has a RFC to pin 5 of V3 (BBS8)
filament supply. At this point the relay volt-
age was taken., Drill a ¥ in. hole near
pin 1 of terminal strip S. Connect a wire
from pin 1 of § to pin 2 of PS. Connect
a jumper from pin 1 to pin 3 of PS. Con-
nect a 50 mid. 50 velt condenser from pin
1 (neg.) to pin 4 (pos.) of PS.

Connect a wire from pin 4 of PS to pin

13 of the relay.
~ Step 4. :

All that’s left is the microphone connec-
tion. Replace the mic. connector 432-3 with
any 4 pin female connector. Pins 3-4 of the
connector are grounded. Pin 2 goes to RFC
coming from pin 1 of V1. Pin 1 goes to
pin 14 of relay. Connect jumper from pin
14 of relay to pin 53 of wafer switch Z.
For the mic. cord we used an Armaco
TFCC and the mic. was a ceramic with push
button. The old transmit switch will still
work as if nothing had been changed, ex-
cept we don’t have to reach down and fum-
ble with the switch. We have a tener with
the same modification, now all THREE of
us are doing fine! . . VE3ET]
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" Twoer MOd Iﬁc Ohons Em-m Joy;\‘olal'mKZORY

T HEg Heath transceiver units, commonly

known as the Tener, Sixer & Twoer are
“excellent units in regard to operation, size, and
cost. Thiz article is based on the Twoer, but
will hold the same for the others.

The Twoer was used in the home QTH for a
while, and I became interested in using the
rig mohile. As some of us might know, seiting
up @ mobile rig takas time and most of all,
patience. - -

%“  In the Twoer, described here, i did away
with all of the hard work, such as running
- cables, mounting power mpplyl, ete. The unit
~ now will operate either 110 vac or 12 vde a
the flip of a switch.

Hmnmhﬁiﬁhma?ﬁ‘&yoﬂf

would probably not be too successful, becanse
with the original oscillator circuit a VFO could
not work. I made some minor oscillator

changes that helped to stabilize the unit when

2143—82nd Street
Brooklyn 14, N. Y.

Photo credit: Elliot Eckhgus, K2GUI.

g erystal was used, and now I can use a VFO.
Construction Details

The fuse holder in the rear of the unit was
removed and mounted in the space that had
originally been used for the eight pin power
plug. The hole that was wvsed for the fuse is
now the mounting hele for the new switeh,

Part of the power supply is built on & sub-
chassis which is mounted on the speaker hafile
plate. This sub-chassis, measuring 3% in. L.
by 214 in. W., is made of a piece of 1« in. steel.

A % in. lip is bent and used for mounting.

The silicon diodes and the rest of the power
supply eomponents are wired on a terminal
strip, which is then mounted on the screw that
holdz the power transformer. The four prong
power plug is mounted on brackets, and is
positioned near the output transformer. 1t will

-be found that in order to have nccess to the
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This picture shows the new location of the fuse,
switch, and four prong plug. It also shows how
powsr supply is mounfed on the cpeaker baffle

plate.

power plug when the cabinet is installed, you
will have to cut a hole in the rear.

Operation
The new sclector switch is used to seleet
either ae or de operation. For operating on
110 v, connect pins 2 and 3 to the power gource.

One 12 v., where the power can be taken from

the ecar’s ecigarette lighter, connect pin 2 lo
—12 v and +12 v to pin 4 of J 1.

We found that when operating mobile, low-
ering the broadeast antenna to approximately

19 in. worked fairly well ... K20RY

8 me Xtal Multiplications
(2M) ix2 x3 x3) (x1&)

6M (x2 xd) (a5}
80 me — 8333.533 144.0 me — H000.000
64.1 8550.000 145 Ri5B.605
bl K|5H0,0060 146 8111111
82 REAB.6HG 145 SiR8.660
53 £3%35.33% 147.0 5216668
54 SO00. 000 148 R202.222
1M (x2 x3 x3F kx27) 250 (52 x§ x3 x3) (xHd)
2720 me - BI4E.148 420 me — TTT.00T
221 E185.18D 425 T870.870
222 5222.222 430 T082.962
228 8£50.259 442 =000, 000
224 $296.296 445 HOEL.ORE
225 $335.3383 440 R148. 148
445 8240,740
455 4335.8358
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{August 1961 issue of 73}
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Bridge. Complete with reprini of the original
arficle. $1.00
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Don Parks W@HMO
702 Pork Streat
Rolla, Mo. 65401 ;

The Twixer

After building a simplified 6 melu version

of KSKDX/6's 6 and 2 meter portable!, 1
became u;mguml with the idea of adding 6

. meter (50 to :., mic.) coverage to my  Heath-

. kit Two'er.

"It was desirable to gct a rig which used as
much of the Two'er’s circuits as possible. For-
tunately, by reworking the power supply a

= bit, one section of the Tx/Rx switch was freed
~ - te be used to switch the 6 meter antenna. The
; Tx/Bx switch will now serve whichever rig
is on. Band switching is done in the hlwment
line, and the tubes are wired to allow for 6

g el
i et

or 12 volt operation, The result of this aticle
rig in the Two'er case.

is 2 6 and 2 metm
 Handy!

)o'[

:‘r- gl Kv'o
& B wCas
B S e

4 S 5

e nl e |

1. Rewiring of the Two'er filaoments

Add six to your Twd'er

The receiver uses a 6US, the triode half as
a super-regenerative detector, the pentode half
as an R amplifier. The regeneration pot on
the rear apron controls either the Two'ers de-
tector or the new 8 meter detector. In my
unit, setting the pot on 2 meters proved to be
sutisfactory on 6 also. The Two'er detector
plate choke is now commen to hoth bands as
is the audio section.

The triode half of a 6BAS function as a
third-overtone oscillator ta drive the pentode
half which doubles to 6 meters. This allows
the use of 8 mc erystals. I have found this
transmitter to be quite adequate for local
waork, The Two'er undio section snpphcs mind-
ulation in transmit.

Clmnges g :

The addition and ¢ h.unges were douc in
four parts,
PART 1 Filaments and ﬁlﬁmont switch.

1) Add the dpdt slide switch between and
below the Two'er tuning capacitor and
Tx/Rx switch. Be sure this switch will
clear the variable capacitor and the out-
side case.

2) Wire the

Two'er llaments (as shown i

b, 73, March 1963 { Six end Two Portable

page 32.
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Fig. 2. Upper front panel edditions to the Two'er.

Fig. 1) to the switch. The 6 meter. ﬁla-
ments w :H he‘ added hi(':

PART 2 md

'lrufi_x wut(_h antenna 3:(5\
. power supply.

1): \{mc the wire from ‘lug 2 of 'i\\'ild'l %
. to lug 1 of terminal Q. {use longer wire}

Remaove the wires from lug 3 of switch Z.
One wire goes to lng 3 ol capacitor 1; re-
move this wire completelv. The other wire
goes to lug 3 of terminal AA; this wire
now will go to lug 2 of terinal S.
Remove the output detector diode, tenu-
nal F. jack G, and assoctated  wiving.
Mount the type antenna fitting vou mhm!
to use in the vacant hole.

Add a heavy wire from lug 3 of sm!r:h i/
to the new antenna fitting. Keep this wire
away from the chassis,

Replace RI4 with a 4 H 100 ma choke.
Move C31 and C32 to make room for the
choke.

Change RI5 v a 2.2k 2W.

2)

3

AL
e

RN

MSSTORS VT WATT
8

Top view of the Twixer showing the subassembly
in place

PART 3 Upper fromt panel additions,

1) Since maost hams will be using junk box
parts, Fig. 2 only shows where the com-
ponent should be centered.

Drill the necessary holes and mount the
components (except the Ii('cel\cr variable
tuning capacitor .

See Fig, 4 for detaiis on the receiver tuner.
AMount the receiver variable.

Install 111 just above and behind terminal
capacitor, t{w other end goes to C15 in
the Two'er.

2)

3)
4)

OTHERSTSE SPECFED

OM FRONT DSANEL

v ol
LUG 2 PN & A 2 LUG I LG 2 PN | OF CA
TERM oA Ve EWITOH 2 SWITOe I TERM. § -5

Fig. 3. Schematic of the added six meter \.omponen!s Cathode resistor of the 6U8 is 470 ohms. L10 is

25 turns #28 enaomelled of V4 inch iron core form.
one turn. Link is one turn

L1101 is 7 turns # 186 tinned, 38 inch diameter, spaced

#20 insulated. L12 is & turns #28 enamelled on 4 inch iron core form. its

link is 1 turn 220 insulated, L13 is 6 turns #28 enamelied on "A inch iron core form. RFC is two loyers
#28 enamelled close wound on 3.3 k Y2 watt resistor,
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The Radio Society of Great Britain -
Amateur Radio Handbook

This {abulous 540 page hardbound handbook completely and
tharoughly cavers every aspect of amateur radio; tubes,
transistors, receivers, transmitters, vhi gear, antennas, side-
band, F'M, mobile equipment, noise and interference, propo-
gation, keying, modulation, power suppiies, measurements,
operating and station layoui and much, mueh more. It is
camgiet.eiy illustrated with photographs and drawings. This
handbook is very well written and completely understand-
_able. The RSGB tries to help hams improve themselves, so
rit includes much necessary technical data that some Ameri-
can handbooks ignore. For instance, suppose you want to de-

“sign a linear for SSB. The Brand X Handbeok devotes about

HE
AMATELR Rabty
FEANDRBOGOR

of popu

" delivery if you order now.
The RSGB Radio Darta Reference Book

Tg::n Rﬂﬂmﬁ(}e Book iz the Mﬂ‘kte"nl gf!nlit hu Just
sttt everything you want to loeok up in it JU gives you
all of the 8 misstitg from your Brand Xlﬁnewok
All of the fornulas, graphs snd tables ‘Il ever need on

sign, coilt math, etc. are in this one book. Ii's hard-
bound with traditional English guailty, so wun't fall u‘iﬁmﬂ‘
after a few months use as paper-bound books sometimes
 @o. It you build, If you want to be able to use your equip-
= ment properly, you peed this book. In stock If you hurry.

gy .:h;‘lagazine

RF power ampliffiers, pl nets, tanks, Liters, anter deg- o

“only $2.25

faur paﬁes to deseription, including a table of typical values
ar iubes, ¢ RSGB Handbook gives 13 pages {o
them, plus many pages of construetion, figuring bias, resting
current, circull constants, efficiency, ete. The RSGB Hand- ‘
book 15 a necessity for the building, technically minded ham. 4% BAGA. v AT
Even if you don't build, this book will help you understand
~yvour equipment and radio better. In stock {or immediate

~The RSGB Amateur Radio Circuits Book

Suppose you want lo bulld swnelhing. A !cr.‘ru going to
! 0

have to [ook th.m‘h

o find a schematic? Not If you have ihe RSGH Amateur

‘ Radlo Circuits Book. It glves you almost all the sche-
matics you might need in one convenient handbook that
has & special rable binding that permits !t fo lle
open while you work. This book covers tubes and semi-
oanductors, reeeivers, transmitters, power. supplies, anten-
nas, ete, In stock If you order now. only $1.38

$3.50

dozens of books and magazines

Peterborough, N.H. 03438

5) Install the .001 uf capacitor at L10. Also
run a 22k resistor to lug 2 of terminal AA.

63 Run the other end of the 001 uf capacitor
to the crvstal socket. Also put in the 50 pt
capacitor,

PART 4 New subchassis.

1) Make the new subchassis as shown in Fig.
5. The % inch lip will have to be notched
to fit around V4. The panel should be
bolted in 1% inches from the Two'er front
panel, after it is wired.

’;["
&

2 T ¢ DT R A
- | o | V]

Fig. 4, left. Details of capacitor end coil tuning
assembly.

Fig. 5, right. Details of the new subassembly.
Frong view of the Twixer, :

g\‘g 48

i

2)
3)

G)

Install sockets for V10 and V11, -

Wire up the sockets. Al leads going to
front panel controls, or to the Two'er cir-
cuit, shauld be left long enough.

Put the panel in place and drill convenient
holes for mounting. Also drill holes for
running the wires from this assembly
through the Two'er chassis. :

Make a strap to secure the upper end of
this assembly to the front punel

Secure all the loose leads from the new
assembly (see Tig. 3},

TESTING

)

2)

Put the filament switch in the 6 meter po-
_sition. Tumn on the power. If the flaments

“light, and. there is no smoke, adjust. the

Two'er regeneration conirol of the regen-

erative hiss. Adjust L13 to get the tuning

range 1o 6 meters. On a weak signal peak
Li2.

Plug a 8 me crvstal for 6 meters into the
new crystal socket, Put the Tx/Rx switch
in the Tx position, Adjust L10 for maxi-
mum output (use a grid dipper in the
diode pesition) at 24 me. Adjust the 3-15
pf capacitor for maximum 50 mc output
(use a small pilot lamp for a dummy load)
That’s it. You now have a Twixer Two'er.

. WOHMQ
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