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never say die

Last month I wrote describing the first few
weeks of my trip . .. the fun side, with hunt-
ing and safari in “darkest” Africa. This month
I'd like to tell you about the more serious side
of my trip . . . my visit to six African countries
and eleven Asian countries.

Since the balance of power in the ITU has
changed to the Afro-Asian countries and the
survival of amateur radio through the next
ITU frequency allocation conference is largely
dependent on the support we will get from
these countries. I wanted to find out as best 1
could what the amateur radio situation is in
these countries and perhaps what might be
done to improve it. I wanted to find out just
how much amateur activity there was, how
much of it was by Europeans and Americans,
and how much by locals. I wanted to find out
what the possibilities were of getting more
local operators and what, if anything, could
be done to help expand amateur radio in these
countries. I wanted to find out what sort of
support amateur radio is getting from the
governments of these countries.

After visiting these seventeen countries and
talking with the leading amateurs in these
countries I think 1 see a fairly clear pattern.
While the picture looks, on the surface, very
black indeed and 1 found virtually no ama-
teurs with anv word of encouragement about
our future, T believe that, even though the
time is desperately short, we can accomplish
enough in the time left to us to give us a
chance at survival.

Our basic problem is not that the govern-
ments of these countries are against amateur
radio . . . our difficulty is that they are almost
completely ignorant about it. I don’t know if
I can get across to vou the vacuum here. For
instance, I was talking with the Minister of
Communications for a country . . . this is the
top man who is responsible only to the Prime
Minister. This chap was under the impression
that amateur radio had to do with taxi two
way communications, ship-to-shore radio, doc-
tor calling services and the $10 C-B hand-
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talkies he had seen advertised in America.

Our strong point with all of these countries
is that they need amateur radio . . . they need
it badly . . . desperately. The weak point is
that they don’t know they need it. The job
that has to be done then is twofold . . . first
we must make them aware of the tremendous
importance of amateur radio to their countries
and secondly we must work with them to nur-
ture it there.

You know, it’s funny, but I've found that
though most of us realize the value of amateur
radio to our countries, few of us bring this
point up when we have an opportunity to put
in a good word in the right place. We tend
to brag about the much less vital benefits of
our hobby such as our ability to provide com-
munications in time of emergency, our value
as a training ground for military needs, our
propaganda value in our contacts with other
countries . . . tourism, etc. All these are un-
deniable benefits that a country derives from
amateur radio . . . but the one single most
important point is often missed.

One of the most fundamental and important
needs of any country that is trying to develop
is communications. A country can only devel-
op as fast as its communications permit it.
Communications is absolutely basic. Without
communications you don’t have business, you
don't have government, you don't have a
country. And without people to build, install,
operate and repair the communications you
don’t have communications.

The key to providing the people for com-
munications is obviously amateur radio. Our
hobby provides the spark of interest which
attracts fellows in their teens into communi-
cations and electronics. In practice we find
that at least half of these who get interested
in amateur radio eventually go into electron-
ics and communications. We find that a
country that encourages amateur radio auto-
matically develops a generous supply of self-
trained and interested men who are ready to
help the country grow. When there is an ade-
quate supply of amateurs in a country there
is no need to bring in outside experts at high
salaries or to set up expensive state-run tech-
nical training courses which produce men with
book learning and no practical experience.
Further, the amateur does not turn out to be
the technical graduate who will never sully
himself by actually working with equipment.
He knows the gear . . . he has worked with it
and he jumps in when something has to be
done.

It is no wonder that the countries, without

(Continued on page 108)
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NEW from International

SINGLE SIDEBAND
9mc EXCITER-DRIVER
50-54mc MIXER-AMPLIFIER

Tubes:

Filter:

Jutput:

Sontrols:

Vietering:

ViIscC:

The SBX-9 Exciter-Driver and the SBA-50 Mixer-Amplifier
provide the perfect combination for 50-54mc SSB operation.
Performance, versatility and reliability are incorporated
into this new SSB pair. A tremendous value at a low price!

Model SBX- 9 Model SBA-50

SPECIFICATIONS:
Exciter-Driver 9mc

6BH6 Oscillator

12AX7 Audio

7360 Bal Modulator
6BA6 RF Amplifier
Four crystal half lattice

Carrier Suppression 45db min.
Unwanted SB Atten.40db min.

Provides voltage drive for
mixer such as SBA-50
Carrier Balance
Microphone Gain

Test Switch

USB-LSB Switch

RF output for balance
adjust. Two sensitivity
ranges available with
front panel switch.

Relay included for push-to-talk

operation. Crystals for upper
and lower sideband included.

Requires high impedance microphone.
For operation on 117 vac 60 cycle power.

$125.00

Order direct from

nternational Crystal Mfg. Co.

SPECIFICATIONS:
Mixer-Amplifier 50-54mc
Tubes: 6UBA Oscillator-Mixer
12BY7A Amplifier
6360 Linear power amplifier
Drive: Requires 9mc sideband signal
from SBX-9
Qutput: SSB single tone 10 watts
Controls: On-Off Power
PA Grid Tune
PA Plate Tune
PA Load Tune
Metering Switch
Metering: Oscillator
9mc Drive
Buffer Grid
PA Grid
RF Out
Crystals: Three positions, uses 3rd
overtone 41-45mc range.
Crystal frequency = final
frequency —9mc
Misc: Accessory socket provided for
connecting keying circuit to
SBX-9. Comes with three crystals.
Specify frequency when ordering.
For operation on 117 vac 60 cycle power,

$145.00

INTEHNATI Q NAL

CRYSTAL MFG. CO., INC.

18 NO.
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Editor's Ramblings

Paul Franson WAI1CCH

Zip

We have completed the work of adding zip
codes to all of our U.S. address stencils. It
cost quite a bit, but we're happy to do this if
it means that we’ll get better mail service and
that postage rates won't go up.

All of our stencils are now arranged by zip
codes, so whenever you write us about your
subscription, we must have your zip code.
Please don’t forget this very important part
of your address.

We'd also appreciate your checking your
address label to make sure that the zip code
on it is correct. It's very difficult for us to
check them here, and the Post Office may not
deliver your magazines after the first of the
year unless the zip code is correct.

We are also installing an IBM data proc-
essing system to improve mail deliveries, our
handling of subscriptions, and our bookkeep-
ing. We expect it to speed up all of these
things after it's working properly. The first
issue of the magazine we will mail with this
equipment will probably be the February
issue, the first mailing in 1967. We're hoping
that the change from our present system,
which we've outgrown, to the new one will
be smooth and orderly. Realistically, we
imagine some problems will probably pop up
and hope that they won’t be too rough.

Changes in 737

73 readers often ask us “when” we're going
to change to the square-back “perfect” bind-
ing used by QST and CQ. The obvious im-
plication of their question is that perfect bind-
ing is superior to the binding we now use,
which is called saddle stitching. I'm not so
sure that theyvre right. Maybe this is a good
time to discuss the two bindings and point
out the advantages and disadvantages of each.

Saddle stitching offers a number of advan-
tages: The major two are that it's cheaper
and faster to bind this way than to perfect
bind. These two considerations alone have
made saddle stitching very popular with
weeklies and other timely magazines such as
Newsweek, Saturday Review and Business
Week. Saddle stitching seems more up-to-
date than perfect binding, probably because
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so many very popular, “in” magazines such
as Playboy, Scientific American, Car and
Driver and the New Yorker, use it.

Saddle stitching offers two big advantages
to advertisers. Saddle-stitched magazines tend
to fall open at their center, giving the adver-
tiser who takes the two center pages of the
magazine extra reader attention. That’s only
good for one advertiser per month, though.
But all advertisers who take facing pages
(called a spread) find that their ads are more
impressive in a saddle-stitched magazine than
in a perfect-bound one.

But the advantages listed above mean little
to the average readers of a magazine. They
help advertisers and publishers, not readers.
The big appeal to readers of a saddle-stitched
magazine is that it permits the magazine to
open flat. 73 stays open when youre trying to
build a project from it without the traditional
two transformers. If this seems a minor item
to you, you must not do much building. For
that matter, many people have devised
gadgets to hold QST open in the workshop.

Various advantages of the square back
(perfect) binding, like those of saddle stitch-
ing, are important to different people. For
the person planning a magazine (in this case,
me), perfect binding is much more versatile.
It's far easier to handle booklets and other
inserts and special color arrangements with
perfect binding since a perfect-bound book
is made of a number of smaller booklets
bound together. A square-back magazine
looks thicker and more substantial than a
saddle-stitched one of the same size, as you
can see if you compare a recent CQ (112
pages) with a 73 (128 pages). The smaller
CQ looks thicker. The square back also makes
a convenient surface for printing the issue
number, so that it's easy to find a particular
copy in a random stack. However, most peo-
ple who keep old magazines for reference
keep them in binders, so that this doesn't
seem to be very important.

I think that the main reason so many hams
(especially older ones) prefer the square back
is that they’re used to it. After all, QST and
CQ have always been that way, so all ham
magazines should be the same. Weve run
into that attitude about many other things as

(Continued on page 120)
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Look at it this way Penelope..

Weitors

AUTO-MATCH”

MAST 370-1 .
RADIATOR
TIP 370-2
COIL 370-75 .
COIL .370-40 .
COIL 370-20 .

COIL 370-15 .

COIL 370-11 .
COIL 370-10 .

$12.95

. $ 9.95

$15.95
$14.95
$13.45
$12.75
$11.95
$11.95
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When a mobile ham wants
out...he wants way out!

(7]

... what he really

wants is a MVJ AUTO - MATCH®

(for Christmas, that is)

. .. Which I1s to say he wants an antenna engineered to polish
off the job of getting all the RF power generated in today's

peppier SSB tranceivers out .

. way out! And Watéers AUTO-

MATCH® does just that! It excels on any band with only a coil

change . .

structurally it's built to outlast rig after rig . . . car

after car. Santa is pretty well stocked with the Auto-Match
right now — but play it safe and get an order in early.
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CLIPREAMP ™

Gives signals added punch with more
talk power — prevents flat-topping!
Great when QRM builds or the band
fades. Solid state and self-powered,
installs easily in mike line.

Model 372 .. ... $21.95 (less battery)
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copax ™

For the ultimate in rhythm-smooth CW
operation! Feather-touch double paddie
is timed automatically for 5 to 50 WPM.
Can operate VOX-CW on either sideband
or block grid. Monitors signal, too!

Model 361 ...  $92.50 (less batteries)

WATERS

MANUFACTURING INC.

WAYLAND,

WATERS PRODUCTS ARE SOLD ONLY THROUGH QUALIFIED DISTRIBUTORS

MASSACHUSETTS




Bill Hoisington K1CLL
Peterborough, N.H.

80 Watts on
Two Meters for $80

Here's the two meter version of Bill's very
popular 50 watts on 50 MHz for $50 in the June 73.

We all know superhet receivers—well, here’s
a superhet transmitter, in fact three of them.
Two work poorly, but one works very well.
It uses a rock-bound VFO! It's easy to build
and low in cost. You too can build it, but just
pay attention to all the little details.

The problems facing the superhet trans-
mitter designer are much the same as those
that bedevil the multi-conversion superhet
receiver man, but in reverse!

1. We have transmitting images instead of

receiving images, licked by moving the

oscillator further away from the desired
frequency.

2. We also have oscillator instability and

oscillator hum modulation, to be cured by

putting the variable oscillator down on a

low enough frequency, which means not

hicher than ten meters, and preferably
much lower, like 3 to 5 MHz, and then
adding it in, not multiplying it.

3. This last remedy demands more than

one conversion to get on two meters for a

no-compromise job. Sounds familiar?

If you try to do it with only one conversion,
vou have to accept compromises and be care-

ful in vour crystal and frequency choices. Or
use more tubes. Or think about new circuits
such as the tripler-mixer. It can be done, but
you may not like some of the results. The first
two transmitters are interesting, but partially
unsatisfactory, but the third described is al-
most perfect!

Difhiculties met on two meters

The two meter designer meets many more
difficulties on two than on six. These stem
mainly from the higher frequency. If you use
the same type of crystals (that is, no higher
than 40 to 60 MHz) you have to use a stage
of frequency multiplication. The reduced cir-
cuit gain experienced at two meters requires
more amplification (more tubes) to reach a
given power. And this is more trouble on
two as tubes begin to show their transit-time
losses and lower input impedances.

In spite of this, or you might say because
of this, I spent considerable time and eftort
in developing this circuit to keep the number
of tubes at a minimum. I developed a brand
new circuit (at least to the best of my knowl-
edge) but its rf output was too low.

Details are important on two meters: the
amount of gain per stage, how to conserve
this gain, grid tuning, practical low cost
construction, and so forth. So pay careful
attention.

One tube, two meters

Here's my one compaction, crystal oscillator,
VFO, tripler-mixer, with two meter output.
(Do not build this one. A better circuit is de-

Bill Hoisington KICLL, former W2BAV and
2BAV is well-known to all 73 readers for his
many construction articles on VHF and UHF
gear. Bill has been licensed since 1923.
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scribed later.) But believe me, this was not
done for a stunt! I decided to keep the VFO
teature at all cost for two meters. It’s not vet
an absolute necessity at all times for getting
a QSO on two, but there are lots of times
when you cannot make a desired contact with-
out the VFO. If you set up the rig in a dif-
ferent location, or on a hill-top, and hear
some local lads chatting away, where are you
without VFO? This occurs plenty at home
also.

The 6AF11 works fine as two separate
oscillators and a mixer, with its two triodes
and one pentode. Where oscillators on
separate frequencies are deliberately coupled
to a mixer, there is no nuisance reaction be-
tween sections. 1 say nuisance advisedly
because when used for certain other purposes
there can be nuisance reaction, such as, for
example, when trying to use one of the triodes
as a low level audio stage and one of the
others as an oscillator.

Every time I use the “video” type pentode
of the 6AF11 as a mixer with crystal controlled
energy on the grid and low-frequency variable
addition frequency on the screen it works like
a charm.

However, in going to two meters using the
same tube layout as on six, plenty of difficulties
showed up right away.

[ did not want to go to a crystal of over 100
MHz (too expensive and too touchy) so had
to frequency multiply. But that used up the
two triodes right away! After spending some
time on the bench with an external mixer,
with much poorer results, I suddenly hit on
the idea of using the tripler as a mixer also.

LI = 7 TURNS, /2" DIA.,
AIRWOUND

L2~ 7 TURNS, 144" DIA.,
INSIDE LI

L3 - 31 TURNS, AIRWOUND,
32 T.P.I.

L4 = 7 TURNS NO. 26,
CLOSEWOUND ON L3

L5 - 4 TURNS NO.12,9/16" 0.D.,
7/8° LG. s
- LA TP
=14
W
+300
Fig. 1. Compactron crystal oscillator, tripler-

mixer, and heterodyne VFO with two meter output,
from one tube. This circuit is not recommended.
It gives enough drive for a 5763 amplifier, but
not for an 80-watt final.

Well, why not? Plenty of triplers on VHF-
UHF have been modulated by voice (and
other things!). So, I fed 45 MHz into the grid
and modulated the screen with low frequency
from the other triode used as a 9 to 11 MHz
oscillator, and lo and behold, just as theory
predicted (this time theory worked) out came
one of the “side-bands,” none other than 144
MHz. It was nice and stable to adjust from

TRIMMER
=Spl

Y

Te
¥

Fig. 2. Single conversion heterodyne mixer for two

meter output. Plenty of output to drive a 7984
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final, but not enough stability and too much
FM'ing. Don’t use it.
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ANTENNA

60.75 MHz 121.5 MMz \ |44 -145.5 MHz y
6AF | @ » @ b B Gl 144 - 145.5 MMz
2nd CONVERSION
XTAL OSC DOUBLER 62]  MIXER
7984
50 WATT FINAL
&
A A.F. MOD.
22.5-24 Mz
. @
VAR OSC G2
£5-3 MHz
A
i
ist CONVERSION
XTAL OSC.
27 MHz

Fig. 3. Block diagram of the “‘perfect’” two meter,
superhet, double conversion transmitter. The first

144 to 146, but had less than 100 mW output.

The circuit is shown' in Fig. 1. It is really
quite clear if you simply follow through one
“tube” at a time. The 6AFI11 is actually just
three complete tubes in one glass bottle, so
it isn't hard. You can dimly light a number 48
bulb on the output terminals with about 280
to 300 volts B plus.

However, while the two meter output was
enough to operate a 5763 amplifier, it only
gave marginal drive for the 80 watter. I have
followed one principle above all others in my
articles. NO MARGINAL CIRCUITS! It’s
bad enough for lads with not too much ex-
perience as yet to get a good circuit going. If
a circuit causes me trouble after 40 vears
experience it must be marginal. Anyway, don’t
build the above circuit, unless vou really like
to play around. '

Second superhet transmitter

This also is an intermediate design. It's
good, but not perfect. If vou want a stable
VFO transmitter with two tubes for a total of
$3, which will drive an 80 watt final amplifier
with only one conversion, vou can use this one.
But it's intermediate: good, but not perfect.

Fig. 2 shows the circuit. One of the 6AF11
triodes is a 60 MHz crystal oscillator. The
second triode is a doubler to 120 MHz. The
pentode section of the 6AF11 mixes 120
MHz from the doubler with the 6C4 24 MHz
VFO.

That’s just about it. The pentode plate is

conversion is given in Fig. 4, the second conver-
sion in Fig. 5, and the final in Fig. 6.

tuned to 120 plus 24 MHz and there you
are on 144 MHz. With a single 300 volt sup-
ply from an old radio you can burn out that
number 48 bulb (120 mW) on two meters,
but when I put it on the air, I met the Grem-
lins! Everything looked fine: Plenty of drive
to the final, tuned fine, image 24 MHz away,
(couldn’t even find it), modulation great, first
contacts fine. But, as soon as some sharp re-
ceivers were encountered drift and FM were
noticed. There’s no getting around it, vyou
should use more than one conversion on two
meters—both on receive and transmit. So,

enough of that, let’s get on into the “perfect”
job.

Third try—and success

This is the one. No compromise here. You
throw on the exciter and Plonk! Right in the
middle of the sharp pass-band receiver (both
vours and his) each time. No drift, no FM,
and yvou can operate anywhere vou like from
144 to 146 MHz. Fig. 3 shows the block dia-
gram. The conversion circuit of Fig. 2 is
retained but the external 6C4 variable oscil-
lator is replaced by the first conversion 6AF11
shown in Fig, 4.

A 27 MHz crystal starts the ball rolling.
Cheap 27 MHz CB crystals are fine. Of
course, you can use frequencies to suit, with
other crystals, if you have them. The im-
portant point to get is the general range of tre-
quencies you can use. It's a good rule not to go
over ten times in frequency, when converting,

73 MAGAZINE



BIG SOUND!/

SMALL INVESTMENT

F.
L 7 N

MODEL 410 VFO—SWAN 350 TRANSCEIVER—~117XC POWER SUPPLY~MARK | LINEAR

@ lllustrated above is a complete Swan station for SSB, AM, AND CW. You can transmit
and receive on all 5 bands with your 350 transceiver, and when used with the Mark |
linear amplifier, you're at the legal power limit. Switch in the Model 410 outboard

VFO and you're all set for separate transmit and receive operation. Yet this complete home
station, with proven Swan performance, reliability, and craftsmanship is yours for substan-

tially less than any other comparable equipment.

@ SWAN 350 TRANSCEIVER 12 VOLT DC
_ 5 BANDS—400 WATTS POWER SUPPLY
fting o, andards for [0, e, ncades  MODEL 1417 ......$190
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E:ﬁﬂttﬁgnmugderlar:]zgzﬂdugﬁ 31?3 ahgapﬁgir'th":hﬂn u;fuq PLUG AN R NI, o by s v e,
vides separate transmit and receive frequency control. CRYSTAL CALIBRATOR KIT ..............
Model 22 Adaptor . . $25 MODEL 410..535 SIDEBAND SELECTORKIT ................
@ MODEL 117XC MATCHING See the complete Swan home station at your
AC POWER SUPPLY dealers today.
Includes speaker and phone jack............ $95

@ MARK | LINEAR AMPLIFIER
5 bands, 2000 watts PEP input. Uses two Eimac

3-400Z triodes. Built-in power supply. $475

Tubes $68 pr. ELECTRONICS O0Oceanside, California

NOVYEMBER 1966




either on transmission or on reception. This
also holds for frequency division, subtraction,
or addition. You can do it if you have to but
then you have to get quite fussy and use elab-
orate filters, etc.

Note carefully that the first conversion uses
subtraction instead of addition. If you have a
rock 3 to 5 MHz lower than 22.5 or use a
different second conversion frequency you can
add. Just don’t stray too far from the indicated
frequency. Say 110 to 125 MHz for the sec-
End conversion and 19 to 34 MHz for the

rst.

The second triode is the low frequency os-
cillator. Note that with subtraction instead of
addition you tune to 4.6 for 144, and to 3.6
for 145 MHz. Learning these tricks will be
useful for you in years to come, if SSB takes
over completely.

No special precautions are needed on the
VFO when using double conversion. Haven't
used a voltage regulator vet.

This low frequency oscillator feeds into the
pentode screen and there yvou are out on 22.5
over to the second conversion. I used a link,
L5, over to the second conversion stage be-
cause while L4 on 22.5 does tune nice and
sharp, there are other frequencies in there to
keep down. Such as the crystal on 27 and the
plus frequency on 31 MHz. Also I'm using at
present an untuned grid on the final. Use a
number 48 bulb link coupled to L4 to tune up,
also use a wave meter. Check for 22.5 to 24
MHz and you’ll be doing fine. If you use dif-
ferent crystals than I did yvou will check for

TRIMMER
% of TO SECOND

3 6AFII

CONVERSION

ILE.I-?)

2TMH: c4 L4 E LS
30pt
100K 22.5 MHz
(=134 MHz)
Im 23.5 MMz
(= 145 MHz)
*— " N—
IOOK
SOK -T~ 100 pf
c24 100pf
LI - 10 TURNS, I/2" DIA TUNE
16 T.R.L. i I/3 BAFII 4.5-3 MHz

L2~ /2" DIA., 2" LG., 32 T.P.1.

L3=I12 TURNS ON COLD
END OF L2

L4 - IS TURNS, I72" DIA.,
6 T.PL

LS~ 2 TURNS, LOOSELY oK
COUPLED TO L4

K00 pf st g

SET ;[:.u
Vi

A

100 pt

3
15::

+300
Fig. 4. First conversion section of the ideal trans-

mitter. It puts out a stable signal on 22.5 to 23.5
MHz.
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the corresponding points of course. The bulb
should almost burn out. A brown head .9 watt
or a blue bead 1.5 watt bulb can also be used.

The second conversion is shown in Fig. 5.
I used a 60.75 MHz crystal because it was
in the junk box. And it worked fine. As men-
tioned above, you can use others but I would
advise staying in the 55 to 65 MHz range
for doubling to 110 to 130. With a little re-
generation from L11 the 60.75 rock takes oft
every time and the circuit has plenty of output
and handles just as well as any lower fre-
quency crystal. You will need a regenerative
connection in the crystal grid circuit, the plate
on one end of LL10 and grid on the other end
of L11. Use a tuned diode to check for 60
MHz output from L10.* C5 should be
coupled lightly at first to the doubler grid,
then advance C5 for more drive to the
doubler. You will find that C5 at maximum
will overlead the crystal oscillator. Be sure
to adjust C1 so that the oscillator starts every
time. This condition does not occur at maxi-
mum rf output but backed off a little.

This 60 MHz output goes to the doubler
grid, whose plate is tuned to 121.5 by LI12
and Cl2. The pentode input capacitance is
sufficient for parallel resonance without any
capacitance across L12. I did have one there
but removed it.

The 22.5 MHz variable frequency input
from the first conversion is link coupled by
L.13 to L14 and applied to the pentode screen
by C14. Vary the coupling of this link for full
drive to the screen with the least possible
coupling. Just in passing, everything went
smoothly in this circuit. This has almost al-
ways proved true. Try to cut down on com-
ponents and you run into trouble. Put in the
stuff necessary, and it goes good.

So, after tune-up, the 121.5 and the 22.5
add in this pentode and come out on the
plate as 144 MHz. Be sure to peak up on 144,
not 121.5 MHz. You can also find the 121.5
minus 22.5 MHz, if you look for it, but it will
be no trouble.

You should have about 85 to 90 volts on
the plate coil of L10 in the operating condi-
tion. Do not go over this voltage as those
VHF crystals are nice and stable as long as
vou keep under 100 volts on the triode plate.

You will find about a half watt or so out on
144, enough for that big final. Well, it is big
for Two'er or Gonset lads.

The 80 watt final

A previous model of this one was described
in the July '66 73, so we'll just touch on the
improvements here. Fig. 6 shows the circuit.
2 See p. 20 in June 63 T3.
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LIO = 5 TURNS,I/72" DIA., 16 T.P.I.

LIl - 5 TURNS INSIDE, 174" DIA.

LI2 - 3 TURNS NO.18,5/8"DIA., 172" LG.
LI3 - 2 TURNS, LOOSE-COUPLED YO LI4
Li4 - ISTURNS,1/2"DIA., I6 T.P.I.

LIS - 4 TURNS NO.I2,5/8" DIA., 1"LG.

L6 - 3/4 TURN FOR LINK OUTPUT
(OR MORE FOR COUPLING TO GRID
OF 7984)

Fig. 5. Second conversion of the two meter trans-
mitter. An input of 23 MHz from the first section

The grid circuit is simplicity itself but does
warrant some discussion. The input capaci-
tance (and some wusually unmentioned
inductance) reduces the size of any ordinary
lumped inductance you might wish to put
in as a “grid circuit.” The choice for now is
a quarter wave fixed tuned tank as shown in
Fig. 6. A full wave circuit was tried but so
far was not anyv great improvement, other
than to allow link coupling, which you can-
not use with the quarter wave circuit shown.
It tuned nicely but showed signs of self-
oscillation. If you remember, neutralization
had to be used in the six meter unit. Note that
the amplifier must be next to the exciter.

By simple cut and try the grid coil was
worked out. This puts the grid on 144 MHz,
fairly broadbanded, and works like a charm.
Through the 25 k€ grid resistor, there is
about 1% mA of grid current. Try for 2 mA

A real good plate dip is obtained along
with a zippy noisy arc from a pencil test on
the plate while dipped from 200 mA to 50 mA
or so. This not quite the roaring flame you get.
with the switching six and two 200 watt final
with the 4X250 (see 73, April 66) but it does
light a 50 watt bulb to dazzling brilliance.

And reports on the air are all good. Modula-
tion was provided by the old standby with
a pair of 6L6GC’s. See June 73, page 20.

Reports were “At least 100% modulation”,
“Clear”, “Excellent”, etc. Stability was
checked with a number of QSO’s, one with
a receiver (with 2 kHz bandwidth) receiver
40 miles away. Anyway, on selective receivers
it comes right on at the same frequency every
time. And last night I had the opportunity of
checking with a Collins 7551 and over some
ten minutes he had not touched the receiver

dial.
No FM either. This can be nasty. Some-

NOVEMBER 1966

&—0 +300

gives output on two meters. The crystal used is
60.75 MHz. Output is about half a watt.

times VFO'’s can get some final rf on their
grids. The result is a slight amount of FM
which shows up as unsymmetrical modula-
tion. That is, the modulation is not the same
on each side of the carrier, and maybe the
middle is mushy. If you get this condition
(you won't with this rig),you’re in for trouble
as it is real hard to get rid of, unless you
build a new and different rig.

So, what more do you want from $1 per
watt?

Conclusions

If you build this rig as shown you will get
a real feel for a genuine “professional type”
transmitter.

Take the time to tune up the various coils
and frequencies and you will be rewarded
with a rock-stable fully modulated 80 watt
VFO rig for two meters. You'll enjoy building

and using it.
.o s KICLYS

3 TURNS BRASS STRAP,
3/4°Q0., 27 LE.)

| TURN NO. 4 SOLID
COVERED WIRE

(2-3/4" TO 3" —=
TOTAL LTH) i

PLATE CURRENT
JACK

GRID METER

JACK O
12V +400-500

AC  MODULATED
Fig. 6. 80 watt input 7984 final for two meters.
See the July 73, page 67, for layout of the final
amplifier, which is very similar to the linear shown
there.
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Yesterday's ham receiv-
ers were much simpler
than the ones used to-
day. Here's a crystal set
that still works well and
receives local stations.

Howard Pyle W7QE
3434 74th Avenue, S.E.
Mercer Island, Washington

The Novice Class

Although the amateur Novice license has
been established for only a relatively few
vears, amateur radio has always had a novice
class even from its’ earliest pioneer days.
Webster defines a ‘novice” as 4 person
new to a particular activity; a beginner . . .7,
Obviously, at the turn of the century when
“wireless” telegraphy first electrified the world,
even the early scientists and operators were
little more than ‘beginners’ in a new art. News-
papers and magazines devoted much space
to the new miracle of communication with-
out wires or other connecting medium other
than the space around us, then popularly
referred to as the ether. Numerous published
pictures of wireless telegraph installations
seemed to indicate that the equipment required
was relatively simple . . . a coil of copper
tubing, a few glass jars or plates and a con-
ventional telegraph key formed the nucleus
of transmitting equipment. A receiver was
even simpler; a spoonful of iron and nickle
filings, a pill bottle, a telephone receiver and
an electric door bell put the budding ‘novice’
in wireless telegraphy in business! From there

12

then and now

on out it was then, as it is today, simply a
matter of experimenting, reading all the
related literature he could lay his hands on
(it was woefully scarce in early days), sending
for the few rather skimpy catalogs then availa-
ble and drawing on his own initiative and
imagination.

In the early 1900’s a rather considerable
number of lads (and ves, even a few lassies)
as well as a more mature class, were seriously
experimenting with various electrical devices.
A battery of drv cells filched from pioneer
garages {nutgmwth of the village backsmith
shop) where they had been cast aside after
short service in the horseless carriages of the
dav, could be made to produce intriguing
results. Bells could be made to ring, buzzers
to buzz, both surreptitiously removed from
the kitchen wall! Tiny lamps could be made
to glow and could be turned on and off at
will by switches fashioned from tacks and
pieces of tin. Through reptition, these limited
experiments were becoming a bit boresome;
the embryo Edisons were casting about for
broader outlets for their inventive imagina-
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tions. And then came “wireless”: a whole
new field with unlimited possibilities! What
more natural than that the young devotees of
the electrical Genie turn to this new science?
And they did . . . literally by the scores!
Our first novices were thus born; they knew
little and had much to learn. That they did
learn is overwhelmingly attested by the status
of the several hundred thousand members of
the amateur fraternity today. They are skilled
not only in actual communication but are
continuing to contribute awesomely to the
development of continually improving appara-
tus with which to accomplish such communica-
tion through space.That is the “then” of the
novice, as used in our title . . . . how about
the “now” ? Let’s see.

The amateur radio novice of today is an
acknowledged beginner in a field which offers
unlimited opportunity for exciting adventure
both in communicating with others of his class
and in fabricating relatively simple equipment
with which to do so. We use the term “rela-
tively simple” guardedly; by no stretch of the
imagination are the transmitters and receivers
of the present-day amateur as simple and free
of complication as the spark coils from a
Model “T” Ford, a few used glass photographic
plates or quart fruit jars and a spool of wire
painstakingly wound on an oatmeal box, all
forming the nucleus of the pioneer amateur
‘wireless” station. International law has long ago
ruled out the spark coil and his big brother,
the ‘spark’ transformer. Vacuum tube trans-
mitters sounded the death knell of the crystal
receiver . . . the continuous waves generated
by tubes are impossible to receive on a ‘crys-
tal set’. The one exception is amateur radio
telephones; a nearby, relatively powerful ama-
teur radiophone can still be heard using a
crystal detector but it is a pretty sorry substi-
tute for a modern vacuum tube receiver: now
the tiny ‘transistor’ is even beginning to re-
place vacuum tubes in recent ultra-modern
amateur equipment!

So, what does the now legally recognized
novice class of radio amateur do about it? He
has entered the amateur rank of his own
volition; he has been attracted to it through ac-
quaintance with one or more others who have
entered this charmed land; perhaps he has
been a short-wave listener, intricued by the
many and varied conversations he hears on
the ham bands . possibly he has even
been engaged in Citizen’s Band communica-
tion or has done a bit of playing around with
walkie-talkies. Regardless of the magnet
which drew him, his interest has been sufhi-
ciently fired to warrant his initial attendance
at a meeting of the local ham radio club at
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the invitation of an enthusiastic neighborhood
ham.

The fateful evening arrives and they set
out to join a motley group assembled in a
spacious basement room at the local church.
Neat but comfortable clothed are doctors,
lawyers, beggarmen and . . . well let’s leave
thieves out of it, shall we? Nevertheless, all
walks of life represented and all age groups
. . . teen-agers on up through the more
mature and the senior citizens; even perhaps
an octogenarian or two . . very likely a few
of the charming sex as well! Folding chairs
provide generous seating area, a desk up front
for the club officers and a table at one side
plentifully loaded with a heterogenous assort-
ment of, to our newest novice, a ‘wierd col-
lection of electronic odds and ends; objects
for a raffle or auction at the close of the ses-
sion.

Our novice . . . shall we call him Joe? . .
is casually introduced to several of those
present and is almost at once mystified by
unfamiliar words lightly bandied about. Yagi

. Tmeg band . . . ZL’s . . . per-selector
. . . notch filter ! | Bewildered at the outset,
his confusion continues to mount but at the
sound of the gavel Joe finds a seat next to his
sponsor, determined to stick it out. The busi-
ness session of the meeting is conventional

this he has been through many times

The underside of this modern noice receiver from
Conar is far more complex than the crystal set.
The complexity pays off in far better performance,
of course.
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either in school or through membership in
other organizations. Finally a rap of the gavel
ends the formalities and the president intro-
duces the speaker of the evening. A good
talker, he has chosen “Coax Cable vs. Twin
Lead” for his subject. It’s a good presentation
making some valuable points for many but to
Joe . . . well this mysterious thing called
‘ham radio” looks pretty remote if he is going
to have to absorb this kind of stuff!

A welecome respite is next provided with a
round of coffee and doughnuts on a self-
service table, in exchange for a nickel or a
dime dropped in an old shield can serving as
a cash box. Then the auction follows; happily
the auctioneer has a keen sense of humor and
Joe rather enjoys the horse-play although
much of the gear which changes hands is
totally unfamiliar to him. Disposal of most of
the equipment winds up the evening and amid
a chorus of “CUL”, “73” and similar monkey
chatter the gang high-tails it for the home
“QTH” and a bit of “DX”! To his pal’s query
on the way home, “How’d you like it Joe . . .
think you still wanna be a ham?” . . Joe re-
plies, “Well, it sounds like it might be fun all
right once a guy catches on but all those
crazy terms; right now they throw me . . .
hey, what does “QSO” mean anyway?” There
vou have it . . . a ham is born! In the next
two weeks until the club meets again, Joe
mulls it over . . . maybe thumbs through with
a more than casual interest, the few electronic
magazines at the local drug store. “Tt might
be fun at that but gee, can I ever learn to talk
their language?” he ponders. Conquering the
mystifying jargon of hamdom seems to form
an almost impossible barrier but it's a safe bet

Here’s the front of the Conar novice receiver. Co-
nar kits are distributed by the National Radio In-
stitute of Washington, D.C.
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Next month we’ll start a new series
of articles for 73 on the adventures of a
new ham as he becomes interested in
ham radio, progresses and learns. The

series, which will appear monthly, will
be written by Howard Pyle W7OE, one
of the best known and most prolific of
ham radio authors. Be sure to be with us
each month!

to say that Joe will be on hand for the next
and many more club meetings!

All right, we've taken our embryo ham over
the first hurdle; rubbing elbows with kindred
souls. The next few weeks only contribute
more to his confusion but gradually a few
feeble glimmers of light break through the
electronic fog. He has even progressed to the
point where on meeting one of his club ac-
quaintances, he casually greets him with, “Hi,
how’s DX?” and leaves with . . . so long and
‘73”77 . . . definitely Joe is on his way!

The preceding paragraphs are of course,
simply a hypothetical exposure to the early
stages of a disease known among the fraternity
as ‘hamitis’. It is the first timid pointing of the
feet down the pathway to a glorious and
richly rewarding hobby which can, and often
does, lead to a profitable lifetime career in
electronics as well. The next step of course is
serious entry into this mystic realm by ac-
quiring the popular ham magazines, perhaps
one of the several handbook familiarly termed
the “ham’s Bible” and a manual or two dealing
with amateur radio construction practice. Cata-
logs from the numerous electronic mail order
houses are sent for and, on arrival, carefully
pored through . . . in each reading a little
more familiarity with heretofore strange words
and phrases is acquired; Joe has his feet wet
now and is eager to learn to swim!

I'd like to take you through Joe’s subsequent
adventures in the marvelous realm of ham
radio. His initial efforts to master the code
. . . build a simple piece of gear . . . study
for his novice examination and eventually
pass it. Carry him right on through building
his first transmitter and joining the gang in
that wonderful world of hamdom. If you'd like
to pursue Joe's adventures in the trials and
tribulations besetting the newcomer to ham
radio. watch for the series starting in next
month’s 73. We'll lead Joe by the hand through
the electronic maze which will eventually put
him in line for a shack full of gear and walls
plastered with world-wide QSL cards.

Next month: Joe tackles the code.

. WT0E

13 MAGAZINE



WERT...
VALOR...

VALEUR...
VALORE...

WAL By, any language
m means value also.

You can search the world over, but you won't find a better value than
the SB-34 and the SB-2LA. The SB-34 four band transceiver is en-
tirely solid state, including a transformer type power supply which
provides both 12 volt DC and 117 volt AC operation — built-in. One
look at the SB-34's specifications will prove that only $395.00 will
return the biggest possible value for every dollar expended. A perfect
match is the SB-2LA linear amplifier. This compact package will boost
the gain of the SB-34 (or any cther SSB exciter) to a full KW. Loaded
with quality features, but with a price tag reading only $249.50, the
SB-2LA is another example of true SBE value.

6% FINANCE CHARGE * 10% DOWN OR TRADE-IN DOWN + NO FINANCE CHARGE IF
PAID IN 90 DAYS » GOOD RECONDITIONED APPARATUS * Nearly all makes & models.
15 day trial. 90 day Warranty. 90 day trade back on NEW apparatus. Write for bulletin.

TED HENRY (W6UOU) BOB HENRY (WPAARA) WALT HENRY (WG6NRYVY)
e e T e — ]
CALL DIRECT . . . USE AREA CODE

; Butler 1, Missouri, 64730 816 679-3127
Henry Ra1- /-2 1d-8 11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701
931 N. Euclid, Anaheim. Calif. 92801 714 772-9200

6116 N. 27th Ave., Phoenix, Ariz., 85017 602 AM 4-3895
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“Worlds Largest Distributors of Short Wave Receivers’
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Don Wiggins W4EHU
7110 Cane Hills Circle
Orlando, Florida

Tuning the RTTY Signal

Use a simple adapter to simplify tuning RTTY.

If we wish to get the best possible operation
from our RTTY gear, it is important that our
receiver be correctly tuned to the incoming
signal and that the shift on our FSK be cor-
rect. This article will discuss the proper tun-
ing procedure for use with audio tvpe RTTY
converters and will describe a simple easily-
constructed tuning indicator.

Fig. 1 illustrates graphmﬂllv the proper re-
lations between the receiver tuning and BFO
setting that we need for best results. In the
correctly tuned illustration, “an optimum if
selectivity curve is shown, with a_bandwidth
just wide enough to pass the entire FSK spec-

I.LF. CENTER
FREQUENCY
[ ]
1200 Hz
BFO
SPACE MARK
SIGNAL SIGNAL iy
i
\ f
] e 4
- 2250 Mz -—
-— 2975 Mz
(A)
SPACE MARK
SIGNAL BFO

SIGNAL

o

L | l" l"EIE.E» Hz :i

(B)

Fig. 1. Tuning of RTTY signals. In A, the RTTY
FSK signal is correctly tuned in a receiver with the
ideal if passband and the BFO is properly set. In
B, the BFO is improperly set with the mark signal
in the if passband and the space signal out of it.
The distance from the BFO to the if center should
be 2550 instead of 2250 Hz.
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trum. Obviously, the tuning is most critical for
this bandwidth. Note that the BFO should be
set 2550 Hz away from the center ot the if
passband. It doesn’'t make any difterence
whether the BFO is above or below the if fre-
quency—this will only swap the MARK and
SPACE tones. The incorrectly tuned example
shows the BFO set too close to the if fre-
quency. Here, the SPACE frequency will “fall
off’ the edge of the if curve causing it to be
weaker than the MARK signal. This will result
in errors, particularly when noise or fading is
present. If your receiver has a wider passband
than 1200 c¢ps, the tuning will not be as criti-

%:] However, it is very desirable to have the

SK signal centered in the passband. We then
have the maximum tolerance for drifts, mis-
tuning, etc.

So we see that we need to do two things.
First, get our BFO settings correct and, sec-
ond, be able to accurately tune in the RTTY
signal so that it is in just the right place in the
if passband. The answer to both these require-
ments is a good tuning indicator. An addi-
tional advantage of a good indicator is that
we can set the shift on our transmitter cor-
rectly.

Types of indicators

Many different devices have been used for
RTTY tuning indicators. A list might include:
Zero-center meter across discriminator
load
Neon bulbs on keyer output
Electron-eye tubes on the
SPACE detector output
Variable-angle scope display
Flipping-line scope display
Detected-pulse scope display
Scope cross-pattern.

Most RTTY ers have their favorite indicator.
However, the display which seems the easiest
and fastest for the newcomer to learn to use
is the cross-pattern oscilloscope. This method
was originated by Merrill Swan WG6AEE, one

MARK—
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Fig. 2. Circuit of a scope tuning adapter for RTTY.

of the pioneers in ham RTTY. In this type of
indicator, a correctly tuned signal with correct
shift will produce a perfect cross on the scope
face. As you tune through an RTTY signal
with the receiver dial, the cross will first be
small and will attain its maximum size when
the signal is correctly tuned and then will get
small again as we detune. If the frequency
shift of the received station is incorrect, then
one arm of the cross will be shorter than the
other. You can experiment with your converter
to determine if a signal with the wrong shift
prints best when tuned for maximum MARK,
maximum SPACE or “in between.”

Cross-pattern tuning adapter

Either a standard oscilloscope can be used
as a cross-pattern tuning indicator or a scope
tube added to the RTTY converter. The sim-
plest way of driving the scope is to feed the
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Fig. 3. Possible scope adapter connections for a
typical audio-type RTTY converter. Typical scope
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horizontal input from one set of the tuned
circuits in the converter and the vertical input
from the other set. However, most RTTY con-
verters have relatively low-Q circuits for sepa-
rating the MARK and SPACE tones. The re-
sult is that we get crossed ellipses instead of
crossed lines as shown in Fig. 5A. Accurate
tuning is thus more difficult. The solution is
to build a simple adapter whose circuit is
shown in Fig. 2. This adapter can be used
with almost any audio-type converter and can
drive a standard oscilloscope. It has sufficient
gain to drive the deflection plates of a 2” or 3”
cathode ray tube directly. The adapter is very
simple, consisting of two highly-selective cir-
cuits and a dual triode amplifier.

High-Q toroids are tuned to the two audio
tones, which are normally 2125 and 2975 Hz
These are driven by the two sections of a
12AX7 which has a high plate resistance. The
grids of the 12AX7 are fed from the two
tuned circuits in the RTTY converter.

It is rather diflicult to give exact instruc-
tions on connecting the tuning adapter to the
many different types of converter circuits in
use. The best procedure is to experiment with
your particular unit until you find the points
which produce the cleanest pattern on the
scope indicator. However, we can give some
general suggestions. Fig. 3 shows a block
diagram of a typical audio converter consist-
ing ol a limiter followed by the audio tone
filters. Two amplifiers feed the detectors whose
outputs are combined to drive the keyer cir-
cuit. Points which may be suitable for connect-
ing the adapter are indicated. Note that the
MARK and SPACE adapter inputs are tied
together when connecting to the limiter out-
put but are separated when connected beyond
the converter filters.
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and scope amplifier adapters are shown in Figs. 2
and 4, but a regular oscilloscope can be used.
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Scope indicator

As mentioned earlier, a conventional oscil-
loscope can be used in conjunction with the
cross-pattern adapter as the indicator. How-
ever, for a few dollars, a separate scope indi-
cator can be easily built. Fig. 4 is a basic cir-
cuit which uses the power supply in the RTTY
converter or other existing supply for the
scope high voltage. The scope tube can be a
2AP1 or similar type which are available
surplus for two or three dollars. A separate
filament transformer should be used since the
cathode is several hundred volts above ground.
The anode voltage is obtained by deriving a
negative voltage from one side of the high
voltage transformer in the converter power
supply. This voltage will be approximately
equal to the peak a-c and may give sufficient
brightness depending on the particular scope
tube and the transformer in your power sup-
ply. If the pattern is not bright enough, then
disconnect the ground from the voltage divider
network and return to the B+ voltage from
the power supply as shown in the dotted lines.
This will put the negative supply in series with
the positive supply. Be careful not to ground
the various pots and use insulated shafts for
safety.

No centering controls are shown since most
scope tubes will have adequate deflection plate
alignment for this use. However, if the pat-
tern is too much off center, it can be corrected
by use of a small permanent magnet. The
magnet is moved around near the scope tube
and taped to the chassis or panel at a spot
which gives proper centering.

Aligning the adapter

With the adapter connected to the scope
indicator, the two toroids in the adapter can
be trimmed to exact frequency. Probably the
easiest and cheapest toroids available are the
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IF SCOPE IS NOT BRIGHT Emn."’"fj"
DIS-CONNECT GROUND HERE & CONNECT

TO B+ AS SHOWN BY DOTTED LINE

Fig. 4. Simple scope indicator for RTTY tuning
unit. A transistorized oscilloscope for this use was
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S8SmH loading coils which can be bought for
less than $1.00 each, although any toroid from
50 to several hundred millihenries is suitable.
The approximate values of capacitance re-
quired for 88mH are shown. With an accu-
rate source of audio tuned to 2125 Hz and fed
to the grid of Vi., the capacitance is trimmed
across La to obtain the longest possible line on
the scope. Similarly, 2975 Hz is fed to the grid
of Vi and the capacitance across L: is varied
to produce the longest line. Alternately, the
capacitances could be fixed and turns removed
from the toroids.

After the adapter is properly tuned, it can
be connected to the RTTY converter, as de-
scribed earlier. The scope gain controls are
then adjusted for the desired size cross-pattern
and the unit is ready to use. Tuning in an
RTTY station is extremely simple. Just tune
for maximum cross size and that’s it! Fig. 5
shows the patterns obtained for various condi-
tions.

Receiver tuning hints

We mentioned earlier that it is important
to have the BFO correctly set. We would like
to get our receiver set up so that the BFO is
in the proper relationship to the selectivity
curve of the if as illustrated in Fig. 1. Once
this is done, we should then tune in RTTY
signals using the main tuning dial, leaving the
BFO fixed. The following procedure is sug-
gested to get your receiver set in this manner.
Once this is done, then tuning RTTY signals
with the tuning indicator is easier and faster
than CW or SSB!

1. Turn on your VFO to provide a steady
carrier.

2. With AGC on and BFO off tune in your
VFO signal and carefully peak the signal with
the S-meter. You now have the \"FO signal
centered in vour if passband.

POWER SUPPLY IN CONVERTER

HV XFMR

&

described by K8ERV in the June 1966 issue of 73.
It can be used as discussed in this article.

RECTIFIER
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Fig. 5. Examples of RTTY tuning scope patterns
for various signal conditions. All patterns except A
are obtained using the scope tuning adapter. A
Cross pattern from converter using low-Q tuned
circuits. B. Pattern with no FSK signal, noise and
speech only. C. Correct shift FSK, improperly

3. Now, turn on the BFO and zero-beat the
VFO signal with the BFO pitch control. The
BFO is now tuned to the center of the if pass-
band.

4. Detune your VFO 425 Hz higher in fre-
quency. This will produce a 425 Hz beat note
with the BFO. You can set this accurately by
operating your F'SK (switching between MARK
and SPACE) and carefully tuning the VFO so
vou get the same 425 Hz tone from MARK
condition as from SPACE condition. This is
true since the BFO is in the center, while the
space frequency is 425 Hz lower and the mark
frequency is 425 Hz higher.

5. Now, retune the BFO pitch control to
produce a 2125 Hz beat against one frequency
and 2975 Hz beat against the other frequency.
This setting can be made most accurately by
operating your FSK and adjusting the BFO
pitch control for the maximum size cross on
the tuning indicator scope. Some BFO con-
trols may not have quite enough range to get
the 2975 Hz beat, but this can usually be cor-
rected by a slight adjustment of the trimmer
on the BFO coil.

6. When the proper BFO setting is found,
make a mark on the receiver panel of some
kind so that you can always set the BFO
pitch control to this position. Always tune in
FSK signals with the main tuning dial and not
with the BFO control.
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tuned. D. Correct shift FSK, correctly tuned. E.
FSK signal with incorrect shift, peaked on mark.
F. FSK signal with incorrect shift, peaked on space.
G. narrow shift FSK correctly tuned. H. Weak FSK
signal with noise (signal not limiting) correctly
tuned. The text discusses the easiest method.

(H)

Setting transmitter shift

By using our cross-patterns tuning adapter,
our transmitter frequency shift can be quickly
set to the correct value. With the transmitter
exciter ON and in the MARK condition (key-
board closed), tune in your signal with the
receiver until the scope line representing
MARK has its maximum length. Then simply
depress the break key on the teletype machine
and adjust the shift control to obtain the max-
imum length line on the scope representing
SPACE. That’s it! Also, zero-beating another
RTTY station is very fast and easy with the
tuning indicator. When calling another station,
you zero-beat his MARK signal by tuning
vour VFO in the “spotting” mode to produce
the same line on the scope. You can also op-
erate your break key for a quick check on
vour shift.

Conclusions

In order to get the best possible results from
his receiving set-up, the RTTYer should un-
derstand how to set his BFO and how to tune
in the FSK signal. Some form of tuning indi-
cator is almost essential. The simple-to-use
cross-patterns scope type has been a favorite
with many and the adapter described provides
an ideal pattern. . » . WAEHU
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James Ashe W2DXH
R.D. 1
Freeville, N.Y.

WWYV Receiver for $5

It only takes a few minutes to convert a cheap
transistor radio to receive WWYV on 2.5 MHz.

Something quite remarkable has happened
recently. The combined effects of engineering
research and industrial competition have re-
sulted in really workable radio receivers ap-
pearing on the consumer market at prices of
around five dollars, These inexpensive radios
are designed to tune over the broadcast band
of 550 to 1600 kHz are battery operated,
have a good powdered-iron core antenna coil,
and contain five or more working transistors.
The circuit is installed in a thermoplastic case
of generally attractive design, and comes with
a real or simulated leather cover. Discount
stores, dime stores, and most of the larger
consumer electronics supply houses offer a
wide variety of basically similar receivers in
this class.

Ff' INSIDE TRF RCVR

B T T e e e e e e i
\ |
ANT . i
: SPKR |
|
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I PR S S AUDIO AMP
MIXER (- sprwamor [PT1 | 1AND
™ R ale SPKR DRIVER
TUNABLE | | BT 1
LocAL | 1 1
OSCILLATOR | :
o i e o o e s e T B e e

SUPERHETERODYNE RCVR

Fig. 1. Block diagram of a typical small superhet
receiver without an rf stage. Most five-dollar
transistor superhets closely follow this scheme.
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These receivers are commonly supplied
with a schematic diagram. In a typical model
(most of them are about the same; avoid re-
flex circuits) the first transistor serves as a
common-emitter mixer and a collector-feed-
back tunable local oscillator. The next two
transistors are if ampliliers at the usual near-
455 kHz frequency. There is even an AGC
circuit! A diode detector provides the AGC
control voltage and the audio to a one-tran-
sistor gain stage. A transformer-coupled two
transistor push-pull audio output stage, which
may include a thermistor for compensation of
temperature eftects, feeds the small loud-
speaker. A small phone jack may be wired to
disconnect the loudspeaker when using the
low-impedance emphﬂne The usual arrange-
ment is shown in block-diagram form in
Fig. 1.

At the low price of $5.00, a receiver should
be satisfactory if it works at alll Observation
is more encouraging than that: most of these
receivers are considerably better than ‘usable’.
And they commonly show distinet indications
of good engineering, such as electrical stabil-
ity, and a clean, 1e]at1vely open layout. Main-
tenance is not difficult and replacement parts
or substitutes are easily obtained. Their style
of construction, although well under MIL
specs, is far from flimsy. Most of these recei-
vers are not toys: they are real, usable elec-
tronic devices.

But what are they good for? How their
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manutacturers must gnash their teeth over the
usual broadcast fare! It neither informs nor
impels to action; white noise is more pleasing
and useful. Some other application must be
tound for one of these attractive devices. A
few ideas have appeared in ham magazines
from time to time: a fix-tuned if for a VHF
receiver, or a conversion to a simple service
instrument. A recent QST article suggests
stripping out most of the circuit to build up
something almost entirely different. Such dras-
tic revision is not proposed here. It’s a remark-
ably simple job to convert one of these recei-
vers to a usable WWYV receiver.

A little history

Almost any radio receiving system contains
an amplifier of some kind. Only the simplest
ones do not: the crystal receivers built in the
early days of radio, and still built for some
purposes, utilize only the incoming energy
from the antenna. These receivers are insen-
sitive and no longer serve for normal com-
munications work.

The history of radio is largely the story of
years of research upon a very central problem:
how can a smaller signal be made to vield a
usable result? And the smallest usable signal
has become very small indeed. Imagine a I-
watt lamp and its general illumination of the
surrounding territory. This represents roughly
what Hertz had achieved by 1889. Nowadays
a millionth part of this l-watt illumination, or
10-6 watts, is regarded as a huge signal which
is likely to overload the receiver. A further
reduction by another million times brings the
signal to a workable level, about 10-12 watts.

The WWV receiver just
before assembling back
into its case. The anten-
na leads are very fragile!

Most amateurs would regard a signal as fairly
weak at another hundred times smaller: 10-14
watts, or about 0.7 microvolts across 50 ohms.

What did the old-timers do about small
signals? At first they had to get along with no
amplifiers at all. Hertz’s spark gap soon yielded
to improved detectors such as the coherer and
later the electrolytic, the crystal, and some
other varieties. There was great emphasis on
making the most effective use of the signal.
Much of the early literature is devoted to
better coupling devices, and there were even
such things as push-pull crystal receivers.
Later arrangements used primitive thermionic
triodes as RF amplifiers at the received fre-
quency, and these developed into the TRE or
Tuned Radio Frequency receivers which have
lasted almost up to the present.

Something really new happened in 1918.
Edwin Armstrong, then in Paris as an officer
in the Signal Corps, built a strikingly improved
kind of radio receiver. A year and a half later,
in 1920, he received his patent on one of the
most popular circuit ideas in history: the
superheterodyne circuit,

He used an amplifying and detecting sys-
tem that always operated at the same ftre-
quency. The designer, engineer, and builder
could exert their full skill and knowledge
against the problem of making something un-
compromisingly intended to do the best possi-
ble job. Troublesome tuning, tracking, and
feedback difficulties were greatly eased by
this simplification. Then he made his fix-tuned
receiver respond to frequencies other than its
own by adding a converter circuit: any given
frequency fed into the converter could be made
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to come out as the right frequency for the fix-
tuned receiver. The converter could be de-
signed to feed any frequency within a wide
range into the fix-tuned receiver. This was the
basic principle that has become one of the key
ideas of radio electronics.

His converter circuit is now called the
mixer, and it is often arranged to perform a
second function as a local oscillator. It’s easy
to forget that the if amplifier is really a com-
plete receiver in itself: a TRF receiver often
fix-tuned to about 455 kHz. This basically
simple and highly workable idea (the number
built so far must be in the tens of millions!)
does have some peculiarities, or depending on
your point of view, a few shortcomings. This
simple conversion of a tunable broadcast to a
fix-tuned shortwave receiver depends on one

of them.

Superheterodyne operation

About 1800, a French mathematician was
working on a difficult problem. He was trying
to develop a mathematical description of the
actual events occurring when a stretched cord
is pulled away from its resting position and
abruptly released. He solved his problem in
a way that some mathematicians of his day
refused to accept as mathematics. His name
was Fourier; many modern eletronics hand-
books have tables and collections of equations
based on his results.

The question of how a superheterodyne
mixer works can be studied by Fourier an-
alysis. The engineer writes down a simple
equation to represent the two frequencies ap-
plied to the mixer input, and then he writes a
longer, rather hairy looking thing to repre-
sent the output. He writes a Fourier series.
Then he may red-pencil a circle around one
or two of the terms and simply ignore the rest.
The two important terms are (1) a frequency
equal to the numerical sum of the two input
frequencies and (2) a frequency equal to the
numerical difference between the two input
frequencies. The sum frequency is interesting
to transmitter builders, and is the basis of
Hoisington’s one-tube 50MHz. VFO described
in the June 1966 issue of 73. The difference fre-
quency interests us and receiver builders in
general. And the terms ignored aren’t really
gone; they come back sometimes to produce
unwanted birdies. Fisk’s article in the April
1966 issue of 73 discusses that problem.

The little superhet we are about to modify
probably has an if frequency of 455 kHz. This
means that its inside TRF receiver (see Fig. 1
again) is responding to the difference between
the input frequency and an oscillator frequency
which must be either 455 kHz higher or 455
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kHz lower than that input frequency. The
manufacturer practically always chooses an
oscillator frequency above the received fre-
quency in these little receivers; it simplifies
necessary adjustments.

Let us suppose the receiver is tuned to 1590
kHz. This is still within the broadcast band,
but very near its upper edge. Its local oscilla-
tor must be operating 455 kHz higher, at 2045
kHz. Adding 455 kHz to this known oscillator
frequency, we come to 2.5 MHz as the other
value which differs by the if frequency from
the oscillator frequency. If we can make a
small revision in the input circuit to empha-
size the 2.5 MHz, we will have a WWV
receiver!

The conversion

The appropriate instruments for this con-
version are a grid dip oscillator and an RF
signal generator. It is not a difficult conversion
and with care you may be successful without
the instruments. In either case, try to find a
short-wave receiver capable of picking up
WWYV before going ahead. Sometimes 1t
sounds quite weird. The one-per-second ticks
are distinctive, and there is a time announce-
ment each five minutes.

Check the receiver for normal operation be-
fore starting the conversion. If it is working
properly, tune to just under 1600 kHz, remove
the battery, and dismantle the circuit board
from the case without disturbing the tuning
capacitor. Remove the knob from the capaci-
tor, and fill in the remaining hole in the case
with a piece of cardboard. A coat of clear
fingernail polish will improve the cardboard,
and it may be held in place with some glue
or epoxy cement.

Free the loop antenna structure from the
printed circuit board, but do not disconnect
any wires. Be gentle! And then trace back-
wards from the mixer transistor to the link
coupling from the loop antenna. This circuit
must be opened since the grid dip oscillator
may be powerful enough to destroy the mixer
transistor. The base circuit is best opened at
the end opposite ground: the connection to
the mixer base terminal. Don’t worry about
possible detuning.

Use the grid dip oscillator to find the reso-
nant frequency of the antenna coil. It should
be very near 1590 kHz, because it was set to
that value before dismantling and events
should not have disturbed it. If it is not near
this frequency, vou must find out why! Per-
haps the oscillator frequency is off also, mak-
ing eventual success very hard to achieve.

When the antenna coil dips at the right
frequency, and perhaps after checking the
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oscillator frequency at 2.045 MHz, start taking
turns off the antenna coil. Do not adjust the
capacitor! Remove a few turns of wire and
check the resonant frequency. Take off
another few turns and dip again. Try to come
up on the required 2.5 MHz by easy degrees
so that you certainly do not overshoot.

After the antenna coil is modified to dip at
2.5 MHz, take a few turns off the link coupling
to the mixer. The antenna coil and the link
should be reduced by the same percentage: it
should have worked out to a little over 30%
reduction. Then remake the open mixer base
terminal connection, and remount the receiver
in its case. The modification is complete; only
adjustment remains.

Warm up the signal generator, set it to
internal modulation, and bring an unshielded
lead from its output near the receiver. If its
output is too strong, the following does not
work very well; distance or a weaker signal
is indicated. Tune the generator around the
vicinity of 2.5 MHz to find what frequency
the receiver is responding to. Having found
it, retune the generator slightly nearer the
desired 2.5 MHz but not quite out of the
receiver passband. There are two tiny trim-
mers in the tuning capacitor; a small adjust-
ment to one of these will center the receiver
on the generator frequency. Readjust the
generator still closer to 2.5 MHz and trim the
receiver to frequency again. The little trim-
mers are capable of a surprisingly wide range
of adjustment; it should not be necessary to
adjust the main capacitor. Continue until the
receiver is zeroed on the signal generator’s
2.5 MHz.

The other trimmer is now known to be the
antenna coil trimmer. Adjust it for maximum
response to the generator signal. This nearly
completes the job; only an on-the-air test is
required. Early morning or evening is the best
time for this, when signal propagation condi-
tions are good but not so terrific the receiver’s
broad selectivity is overwhelmed by powerful
transmitters adiacent to WWV. An external
antenna should not be needed in central
USA. If required, it can be coupled to the
receiver by two or three turns of wire, large
enough to slip the receiver inside.

Shortwave transmitters should be quite
audible. Tune the oscillator trimmer up and
down from its starting setting (check its posi-
tion before making adjustments). When you
have located WWYV, peak it up with the an-
tenna trimmer, and then zero in for strongest
reception by adjusting the if slugs. No harm
in this! Fixing the antenna and oscillator cir-
cuits to a single frequency has eliminated the
strict conditions that must be met for correct
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This receiver is fix-tuned to WWV at 2.5 MHz.
Two small pieces of cardboard fill in the holes left
by removal of the tuning dial.

tracking; you can now tune the if to any
frequency you like. Vernier tuning in this way
is very easy. When the receiver is zeroed in,
the job is done. Replace the receiver’s back—
and it’ll last for vears.

L.oose ends

As they are used in if circuits, transistors
tend to cause regeneration. A close look at the
schematic may show a tiny capacitor from
the end of the tuned if winding opposite the
collector connection right back to the base of
the transistor. This capacitor feeds a small
signal into the base circuit opposing the signal
which leaks back through the transistor. If
this capacitor is removed, the receiver may not
quite go into oscillation. A very perceptible
improvement in sensitivity results. Don’t wreck
the capacitor, vou may want to put it back.

In some regions an external antenna may
be required at any time to hear WWV. Sorry,
I do not know how sensitive this receiver
really is. If you are far from the transmitter,
located in Greenbelt, Maryland and moving to
Colorado, a more elaborate conversion to a
large external loop may be in order.

I purchased a pair of these receivers. I
haven’t converted the other one yet; maybe
it will make a good first and second if for an
inexpensive tuner following a VHF converter.
This should require one or two additional
transistors, so that perhaps the tuner could be
completed for $10 to $20. Look for this in a

future article.
.+« W2DXH
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Darrell Thorpe
3110 N. 83 Street
Scottsdale, Arizona

Streamlined Modulators
for Transistor Transmitters

Presented here are two unusual methods of
modulating transistor transmitters that rival
the commonly used transformer coupled col-
lector modulation technique in performance.
While neither circuit is really new (they both
have basic vacuum tube histories), the im-
plementation to transistor circuitry is unique.
Both of the techniques discussed streamline
the modulator by eliminating the bulky mod-
ulation transformer and its attendant match-
ing problems. Hence, the primary advantages
of reduced size, weight, and power consump-
tion gain by utilizing transistors are further
enhanced by streamlining the modulation am-
plifier.

DC-series modulation

The compact, high quality modulation tech-
nique shown in Fig. 1, is termed dc-series
modulation because the modulating transistor
is in series with the final de supply voltage.
In this circuit, the modulating transistor is
shown in the emitter leg; however, it is effec-
tively varying the collector supply voltage.
The emitter is used because proper voltage
polarities are available for coupling the low
cost pnp germanium audio transistor to the

LR iR SR I W T ee——_———— e B B T T

TYPICAL IOR2W FINAL

SUPPLY VOLTAGE

{2 NORMAL)
Fig. 1. DC series modulation of a transistor am-
plifier.
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NPN silicon rf power device.

The components shown in Fig. 1, and, in
particular the 2N176 power transistor, are in-
tended for use with a low-power (1 or 2-watt)
final; however, a power transistor with a
higher current handling capability could be
used in place of the 2N176 to modulate higher
power transmitters. In which case, select a
transistor with a high current gain so that it
can be easily driven by the audio driver
transistor.

The circuit works somewhat like a con-
trolled carrier circuit. With no audio drive,
the 2N176 modulating transistor is biased to
furnish about % of the supply voltage to the
modulated stage. Then, audio peaks drive Q2
to full conduction furnishing the entire supply
voltage to the final. Likewise, the audio val-
leys cutoff Q2 reducing the voltage to the final
to zero. Hence, the carrier power output is be-
ing controlled by the modulating signal and is
varied at an audio rate.

There is one minor disadvantage of this
modulation technique. As indicated on Fig. 1,
twice the normal supply voltage is needed.
The reason for this comes to light, when the
standard transformer coupled collector mod-
ulation circuit is examined. Here, the audio
peak-to-peak voltage supplied by the modula-
tion transformer eftectively changes the in-
stantaneous collector voltage from zero to
twice the supply voltage at 100% modulation.,
However, in Fig. 1, the modulator is not sup-
plying any additional audio voltage, it is only
controlling the supply voltage. Therefore, to
get the necessary voltage swing, the supply
voltage must be double that normally used for
transformer coupled collector modulation. Like
transformer coupled collector modulation, the
de-series modulating technique is also plagued
with driver feedthrough. That is, due to ca-
pacitance effects, the drive signal feeds
through on downward modulation; hence, pre-
venting full down modulation. Thus, it is dif-
ficult to obtain 100% modulation unless the
driver is also modulated.

The audio driver Q, is a conventional com-
mon emitter amplifier that provides about 20
dB of gain. Approximately 0.14 volt applied to
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the base of Q, gives full modulation. This
drive can be obtained from one or two stages
of common emitter amplification depending
upon the microphone used. Q, can be almost
any type of good quality pnp transistor.

Performance wise, the dc-series technique is
superior to the conventional method since it
vields a greater modulated power output,
lower distortion, and overall transmitter cur-
rent is lower. Moreover, in a comparison test a
larger detected audio voltage was achieved
(with a diode demodulator) from the dc-series
modulated transmitter than from the same
final when it was transformer coupled collec-
tor modulated. This is an important criteria
considering that what really counts, in an AM
system, is the detected audio.

RC-coupled base modulation

A second circuit, RC-coupled base modula-
tion, shown in Fig. 2, also has performance
capabilities that are competitive with the usual
collector modulation technique.

In this circuit, the modulation is injected to
the base of the RF transistor using two resis-
tors, R1 and R2. The eftect of R1 is to line-
arize the waveform which is excellent for val-
lues of Rl between 10 and 20 ohms. Neg-
ligible improvement in linearity is achieved for
larger values of Rl. Also, R1 should not be
‘bypassed for audio because bypassing intro-
duces negative current feedback in the final
RF stage at audio frequencies. Resistor R2 can
range between 100 and 2,000 ohms. Ulti-
mately, the upper value of both R1 and R2 is
determined by the available rf drive power
because greater drive power is needed for
larger values of resistance.

The effective load resistance, presented to
Q,, is essentially equal to R2. Therefore, to re-
duce modulation power requirements it is de-
sirable to make R2 large. Thus, with these
conflicting requirements some tvpe of a com-
promise is necessary. Hence, the values given
in Fig. 2 represent a good compromise be-
tween linearity, rf drive power and modulation
power requirements.
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Fig. 2. RC coupled base modulation.

This rc-coupled base circuit yields excellent
modulation characteristics because it has built-
in feedback, and, it also prevents feedthrough
which in turn permits 100% modulation to be
easily achieved. A disadvantage is the higher
power dissipation in the rf stage due to the
extra drive discussed previously. Therefore.
vou may want to add a little additional heat
sinking to take care of the additional power
dissipation.

The audio stage Q, uses a small-signal, gen-
eral purpose audio transistor in a common
emitter stage. From the circuit components
shown, an undistorted output of about 2 volts
can be supplied to the base of the final with
40 mV of audio drive signal. This is suflicient
to provide 100% modulation for a transmitter
in the 1 to 2 watt range. For higher power
finals, an audio stage capable of supplying a
greater voltage swing should be used. Since
the audio signal is being applied to the base of
the rf stage, it functions as a common emitter
amplifier for both the RF and audio.

Why not try dec-series modulation or re-
coupled base modulation next time—they both
perform well and do away with the bulky, ex-
pensive transformer that is difficult to match.

== = . —

Unlike CT Transformers

Usually unlike power transformers cannot
be connected in series to obtain higher dc out-
put voltages because no center tap is then
available. This circuit illustrates a method of
accomplishing this. The transformer on the
positive side must have sufficient insulation to
withstand the combined voltages. The pri-
maries of course must be correctly polarized—
if little or no output is obtained reverse the

connections to either primary.
. . . Robert Kuhn WOHKF
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Amateur Television

Larry Will K3ADS
Overbrook Golf Club
Bryn Mawr, Pa.

Let's Get Started: Part |l

This article continues on with an introduction to setting up
your ham TV station. It covers transmitters, modulators
and antennas.

Now that the camera and receiving gear are
working, it is necessary to assemble some sort
of transmitter. While it is possible to use tele-
vision on any amateur band above 420 MHz,
as a practical matter most transmissions are in
the 420 band. The 420 band provides the
greatest coverage per watt and enables those

i

Fig. 1. Video modulation. Note that the sync
modulates positive 15% while the video modulates
negative to 889%.

— 4 15% MODULATION (PEAK SYNC)

= CAHRIER LEVEL (BLANKING LEW.)

— =88 % MODULATION (PEAK WHITE)
— = 0% MODULATION
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already on the band with CW and phone
equipment to utilize this equipment.
The band is divided per a gentleman’s
agreement:
420-432 MHz wideband audio stable
432-436 MHz CW and audio
436-450 MHz television
Thus the TV minded amateur has 14 MHz
to use up.

The television modulator

In order to put the wideband TV signal on
the carrier, a video modulator is necessary.
The commercial standard is to use a band-
width of 4.2 MHz for the picture information.
This equals a horizontal resolution of about

73 MAGAZINE
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336 lines. This is an excellent picture capable
of very fine detail. The average TV receiver,
considering ghosting and other problems, nor-
mally will give a 250 line picture with a 200
line picture being entirely satisfactory.

Therefore to obtain a 200 line picture, the
video amplifiers and modulator must have a
bandwidth of at least 2.5 MHz. As a practical
matter, a 2.5 MHz bandwidth is really easy to
obtain. This wide bandwidth, however, results
in amplifiers with low gain so several stages of
video amplification are necessary. One of the
most popular surplus modulators is the CRV
series, originally used in a 250 MHz TV trans-
mitter. This can be used to grid modulate
tubes such as 5894 or 6939.

Most modulators for TV use grid or a com-
bination of grid and cathode modulation. In
AM work, this would be a poor modulating
scheme, but in TV the modulation is essen-
tially negative as per Fig. 1 and therefore even
though grid modulation is used, the tubes may
be run at full CW inputs. Notice that sync
modulates positive about 15% and that video
modulates negative about 88%. More on this
depth of modulation later. When using cathode
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Fig. 3. ldeal TV transmission characteristics.
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Fig. 2. Block diagram of the television transmitter
used at K3ADS.

modulation, the cathode must be grounded
well for rf but not for video. Use good button
bypasses of 10-40 pF.

The rf exciter

Fig. 2 shows a block diagram of the K3ADS
television exciter. Two things are evident.
First, the transmitter is a combination of units
that have appeared in print. The low level ex-
citers are the 220 units appearing in the older
editions of the ARRL Handbook.® The visual
exciter was moved to 144 MHz. In the visual
transmitter, the last 6360 drives a surplus®
Link 450 MHz FM final.

The other feature ot this transmitter is the
inclusion of an FM sound transmitter 4.5 MHz
above the picture carrier. By sending audio
along with video, the receiving station copies
the entire signal directly on the TV set. Be-
cause of the narrow bandwidth of the audio
channel, a power of only about 10 or 20 per
cent of the visual power is needed, and the
second 220 exciter drives an old surplus ARC
27 final to about 10 watts output.?

The video modulator used at K3ADS is a
convertered commercial unit and due to the
inavailability of many of the parts, I will not
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Fig. 4. Panoramic spectrum of complete TV signal.
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Fig. 5. Method of monitoring TV modulation.

describe that particular circuit. Instead, I refer
you to previous articles.t

The modulated amplifier

Most of us look at tubes like the 5894,
4X2508B, etc., and marvel at the low drive re-
quirements. We fail to look closely at the fine
print in the tube manual that says “at frequen-
cies above 175 MHz.” Looking there, one finds
that the 5894 takes 13 watts of drive, and the
4X250B, 18 watts, at 500 MHz. In order to
meet these requirements, the final amplifier
should be driven by a tube of the same type.
For example, do not try to drive a 4X250B
with a 2C39A. The latter just doesn’t have
enough steam. As a rule of thumb, the driver
stage should have a power output of twice the
power drive requirements of the final to ac-
count for circuit losses. Be sure the tube oper-
ates properly as a CW amplifier before at-
tempting to apply video. An rf wattmeter is
useful here.

Bandwidth and vestigal sideband
transmission

The AM modulation of the final with a video
signal of 2.5 MHz bandwidth would result in
an rf signal 5 MHz wide. In order to conserve
spectrum, vestigal sideband transmission is

used which attenuates the lower sideband ac-
cording to Fig. 4. The filter necessary to do
this is complicated and fortunately the ama-
teur can accomplish the same end by tuning
the transmitter on the high frequency side of
carrier resonance. This will accentuate the
upper and attenuate the lower sideband and
actually will improve the received picture since
the TV receiver uses mainly the upper side-
band. In addition, the input and output links
should be overcoupled to lower circuit Q and
improve bandwidth. All these procedures re-
duce efficiency of the final amplifier. This is
the price for high quality pictures. Use a big
blower!

The complete television signal with audio
would look something like Fig. 4 on a pano-
ramic receiver. Notice that the signal takes
about 5.5 MHz with a small ‘hole’ below the
sound carrier.

Modulation monitoring

Fig. 5 shows a video ‘chopper,” the gadget
used to measure modulation. It is simply a DC
relay connected through a pushbutton to an ac
source. The contacts alternately close and open
across the video from a sampling diode produc-
ing a jagged line on a scope at 112 IRE®
units as in Fig. 6. This line corresponds to
100% negative modulation. The positive modu-
lation is of no problem as the transmitter only
goes to plus 15%. The problem usually is over-
modulation negatively as in Fig. 8. Note the
clipped whites. On the screen, these clipped
whites appear as indistinct bright areas, exactly
as is the case when the beam control is too low
on the camera.

The procedure in adjustment of the modu-
lated amplifier is to adjust the video level, dc
bias, value of the grid resistor, and drive to the
final to obtain a trace similar to Figs. 6 and 7.
A compromise must be reached between power
and video. Too much power to the final (too
little bias) results in overmodulation and dis-
torted sync. Too little power input results in

° Actually, TEEE units, now, of course.

Fig. 6. Modulation monitoring. The white line at
plus 112 IRE (IEEE) units is the chopper reference.
On this picture, the percent of modulation is diffi-

cult to see. In use, the pattern is normally clearer
than shown here,
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CHOPPER REFERENCE. PEAK WHITE) % POWER % MODULATIC
12 B S 0 - 100
100 12.5 .88
80
80
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“SETUP" i s PEAX BLACK” :
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BLARKING <

= PEAK SYNC
A0 = =l

Fig. 7. Drawing of the TV signal and the chopper
reference. IRE units are on the left while percent
modulation and percent of power are shown on the
right. In TV transmitters, power is referred to peak
sync, not carrier level,
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low modulation and a pale ‘washed out’ pic-
ture.

Problems

In the tuneup procedure, the scope should
be moved alternately from the modulator
plate to the monitoring diode. (Fig. 5) The
video waveform should be identical at these
two points. If the video at the modulator plate
is not like Fig. 7 (less chopper reference), the
modulator should be checked for the same
problems described under camera adjustment
last month. If all is in order on the modulator,
but the monitoring diode shows distortion such
as clipped whites or loss of sync,) the power
amplifier operating controls must be readjusted
to obtain a good scope presentation.

One of the problems occurring in the ampli-
fier is the loss of sync. This can be caused by
low drive or too low a fixed bias on the ampli-
fier. If bias is near zero, the video will invert
and sync will go ‘negative.” This condition is
characterized by a violently jittering picture
with white sync bars as opposed to the cus-
tomary black when viewed on the picture mon-
itor.

The most important trouble is clipped
whites as in Fig. 8. We all have a tendency to
overmodulate. I emphasize the need to limit
negative video to —88 per cent. The teletail
clue is the waveform of Fig. 8 as seen at the
monitoring diode.

rf in the shack

Some cameras are sensitive to 440 MHz en-
ergy. Rf feedback into the video amplifiers is
possible at any stage but usually finds itself in
the low level video amplifiers in the camera.
It is characterized by a change in the picture
as seen on the direct (not the off-the-air) moni-
tor when the video level is brought up on the
modulator. The picture can be completely
wiped out if the feedback is great enough. The
solution is to locate the camera away from the
transmitter or to remove video amplifiers one
by one starting at the preamp to isolate the
defective stage. Small (10 pF or less) capaci-
tors on the grid and plate of the culprit stage
should remove the interference. An rf sniffer
should be constructed to find hot leads. Fig. 9
shows the one used at K3ADS. It is amazing
how many leads that are not supposed to have
of, actually do. Adjust the pot till the bulb
just lights when away trom rf. When the bulb
is placed near a source of rf it will become
brighter usually turning purple instead of
orange. Install flter networks of small 432 rf
chokes and 100 pF capacitors on power leads
showing rf. On coax cables between units, the
match should be adjusted for minimum SWR
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Fig. 8. Clipped whites. Note the bright line at plus
70 IRE units. All whites are the same brightness
here, a condition that normally doesn’t exist in a

picture.

between the units. The line between the driver
and the PA is especially vulnerable.

Antenna systems.

All that need be said is that all the rules for
UHF antennas apply doubly for TV. Build 'em
big and high. For a good TV picture, an S9
signal is needed. Most important is the match.
A high SWR-results in reflections that produce
cghosts on the picture which cannot be elimi-
nated at the receiving end. A UHF SWR

bridge is a must.

Conclusion

I hope these articles will encourage those
who have started a TV system to dig it out
and get it working. Perhaps a few newcomers
might get started. To paraphrase a familiar
statement, “Come on down . . . to three quar-
ter meters, there’s lots of fun a waitin’.” I wish
to thank Larry, K3MKK, and Barry Cruise
and Ross Kauffman, W3ZKU, for photographic
help of these articles. . K3ADS
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Fig. 9. Rf sniffer for cocling down a transmitter
assembly. Shield the sniffer and be sure to insulate
the bulb from high voltage.
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Bob Nelson K6ZGQ
110 Moring Valley Drive
San Antonio, Texas

Some Thoughts on Designing
High-Voltage Power Supplies

K6ZGQ takes a different approach to a power supply for an SSB transceiver.

