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Getting Started in Digital
Communications

Part 3—It's relaxing, informal and friendly. Its signals are music
to the ears of those who’ve grown to love it. What are we
talking about? RTTY, of course!

By Bill Henry, K9GWT

PO Box 365
Urbana, Il 61801

he beginnings of radioteletype
T (RTTY) date back to World War 11

when the military began connecting
mechanical teletype machines to HF radios.
At first they attempted to use simple on/off
keying as a means of sending text, but the
results were poor. After some further
experimentation, the designers soon
switched to frequency shift keying (FSK).
This scheme did the trick and RTTY was
born!

RTTY is one of the most popular digital-
communication modes on the amateur HF
bands. Its error-correcting cousin, AMTOR,
is steadily gaining ground, but RTTY has
a special advantage: almost anmy SSB
transceiver—no matter how old—can be
used for RTTY. With a data terminal or
computer and an RTTY modem or multi-
mode communications processor (MCP),!
you’ll be up and running in no time. RTTY
QSOs are loose and friendly, not the
““weather here is. . .”’ variety. Opportuni-
ties for DX abound, too!

A Bit of Shifty Theory

The basics of RTTY reception are rela-
tively simple. To decode the information,
it’s only necessary to detect the pulse state
of the incoming signal. In RTTY jargon,
we say mark for the on pulse and space for
the off pulse. The difference between the
mark and space frequencies is the shift of
the FSK modulation. The shift almost all
RTTY enthusiasts use today is 170 Hz.?

To decode RTTY signals, the tones must
be converted back into logic levels—a ‘1"’
pulse for mark and a ‘‘0’’ pulse for space.
This is accomplished by setting the receiver
to the correct sideband (usually lower side-
band) and tuning slowly until the tones cor-
respond to the center frequencies of two
audio filters in the RTTY demodulator.
The output from each filter is then detected

Notes appear on page 47.

Why is GPARF smiling? He just completed another successful ARRL RTTY Roundup

despite gale-force winds and two power outages.

and amplified to produce the required mark
and space pulses.

By tuning the receiver, we can produce
practically any audio frequency for mark
or space. However, the frequency differ-
ence between the mark and space tones
always matches the shift used by the trans-
mitting station. As you might guess, the
exact center frequencies of your demodu-
lator filters are not critical as long as their
difference matches whatever shift is in use
at the time.

When it comes to transmitting RTTY,
most modern transceivers don’t shift their
carrier frequencies as a direct response to
digital teletype signals. Instead, the teletype
data signal shifts the frequency of an audio
oscillator (the RTTY modulator). This is
known as AFSK—for audio FSK. The
oscillator generates one tone for mark and
another for space.

Can you guess what happens when we
apply these tones to an SSB transceiver
operating on LSB? The 2125-Hz mark tone
produces a signal that is 2125 Hz below the

suppressed carrier frequency. The 2295-Hz
space tone creates a signal that is 2295 Hz
below the suppressed carrier frequency.
Both signals differ by 170 Hz—our RTTY
shift! Although it’s generated differently
than true FSK, AFSK is basically the same.
I prefer to call it *‘indirect FSK.”

Fig 1 shows a comparison of ‘‘direct’’
FSK and “‘indirect’’ FSK techniques. These
diagrams have been simplified for clarity.
The carrier oscillator, balanced modulator,
and LSB filter are usually at 455 kHz and
then mixed with a VFO (and fixed oscilla-
tors) to the desired output frequency.

Many modern transceivers include FSK
capability. However, a careful study of
their schematics sometimes reveals that the
so-called FSK mode includes an internal
AFSK generator that’s applied to the
balanced modulator while the transmitter
is operated on LSB!

Get Out Your Cables

RTTY theory takes you only so far. The
real challenge is getting on the air and
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Fig 1—An illustration of direct Versus indirect FSK.

working someone! Before you can do that,
you have to assemble your station
equipment.

As you begin installing your RTTY com-
ponents, remember to establish good RF
ground connections between each piece of
equipment. RFI can be a major headache
with solid-state RTTY devices. Computer
“‘birdies’’ (unwanted signals), for example,
can make reception miserable. By the same
token, your transmitter can wreak havoc

with your computer. I've used Y2-inch
braid for my ground connections with good
results. Many RFI experts now advocate
vsing Y2-inch wide copper straps. Regard-
less of the material you choose, make the
ground connection your first priority and
you’ll never regret it!

Keep all cables as short as possible. A
20-foot audio cable makes a marvelous
antenna for RFI. Try to locate all equip-
ment close together and limit all cables to -

no more than six feet in length. Inexpen-
sive audio cables will work just fine.
However, their shielding leaves much to be
desired. A piece of RG-58 with phono con-
nectors has superior shielding. If you have
an RFI problem, try improving the grounds
and cable shielding first. Contrary to audio
grounding techniques, ground the cable
shields at both ends.

Setting Up for LSB Operation

Using an SSB transceiver in the LSB
mode is the easiest way to get on RTTY.
In most cases, all you have to do is make
a few simple connections, adjust the trans-
mitter and you’re on the air (see Fig 2).
Even if your transceiver features an FSK
mode (which many RTTY devotees prefer),
it’s a good idea to get your feet wet using
AFSK first—then switch to FSK as you
become more experienced.

To operate in the AFSK mode, follow
these steps:

® Set your transceiver to LSB.

* Connect the TX Audio leads from your
RTTY modem or multimode communica-
tions processor to the phone patch or
microphone input of your transceiver.

® Connect the modem/MCP push-to-
talk (PTT) leads to the transmitter PTT ter-
minals.

® Connect the modem/MCP RX Audio
leads to the phone patch ouiput or exter-
nal speaker jack. Try to find a rear-panel
connection that is not disabled when vou
plug in the headphones. (I often insert a
“‘blank” plug in the headphone jack to
quiet the deedle-deedle noise.) If your
receiver has a 600-ohm line output, by all
means use it.

A Handy Attenuator

The commercial standard for audio-
frequency signals is a 0-dBm level (about
0.77 volts RMS) and 600 ohms impedance.
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Fig 2—Computer, modem/MCP and transceiver configuration for AFSK RTTY on lower sideband.
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Although most amateur equipment is
designed primarily for voice transmissions,
we rarely get 600-ohm, 0-dBm audio input
(or receiver output) for RTTY.

Microphone inputs usually require 30 to
70 mV RMS (-20 to -30 dBm) for full
RF output. This is 20 to 30 dB below the
0-dBm level. If you look at Fig 2, you’ll
notice an optional TX AF attenuator
between the RTTY modem/MCP and the
transceiver. The actual schema(tiic is shown
in Fig 3. The attenuator provides a 20-dB
signal reduction between the RTTY modem
or MCP output and the microphone input.
If you experience difficulty matching your
RTTY modem or MCP to your rig, this at-
tenuator may provide the cure.

Make sure the attenuator is well-shielded
(an aluminum minibox is ideal). Also, run
shielded cables to and from the box. Place
the attenuator close to the transmitter. Set
the modem or MCP output level about '3
below its maximum setting and perform

transmitter power adjustments using the
rig’s mike-gain control. If you experience
RF1, try adding 0.001 gF disc-ceramic capa-
citors between the center pins of the attenu-
ator connectors and ground.

C1 in the attenuator may not be required
with some equipment. An increasing num-
ber of transmitters place dc on the audio
input terminal for powering an electret-
capacitor microphone, microphone pre-
amplifier or other active devices. C1 blocks
dc, but passes the audio signal.

Setting up for FSK Operation

As mentioned earlier, many modern
transceivers provide an FSK mode. Most
radios with variable selectivity and/or
narrow filters (intended primarily for CW)
let you use these features in the FSK mode.
In contrast, many rigs with such features—
but without FSK—don’t provide these
capabilities in SSB modes.

Some amateurs assume that using the

FSK mode creates a purer RTTY transmis-
sion. This is doubtful. Yes, you can over-
drive the transmitter in AFSK and produce
an assortment of unwanted signals. When
used properly, however, there is no
fundamental difference between the RF
output of either mode.

1t’s easy to set up for FSK operation (see
Fig 4):

® Switch your rig to the FSK mode.

e Connect the your RTTY modem or
MCP TX Data leads to the FSK IN or RTTY
IN terminals. Use a rear panel connection
if one is available.

e Connect the modem/MCP PTT output
to your transceiver’s PTT terminals. Once
again, a rear-panel connection is highly
desirable.

¢ Connect the modem/MCP RX Audio
leads to the rig’s phone-patch output or
speaker terminals. Again, try to use a rear-
panel connection that is not interrupted
when you plug in the headphones.
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Fig 4-—A typical RTTY set up for FSK operation.
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The FSK Voltage/Polarity Problem

If wires and cables were all we had to
worry about, FSK operating would be a
snap! It may surprise you to know,
however, that transceiver manufacturers
have not established standards for FSK in-
put polarities and voltage levels. Each rig
has its own requirements, and it can be
difficult to get your RTTY modem or MCP
to produce the necessary signals.

All is not lost, though. Take a look at
the FSK voltage adapters shown in Fig 5.
Like our attenuator, these are optional.
With any luck, you may not need them—
especially if you own a Ten-Tec Corsair,
Paragon, or Omni-V; a Kenwood TS-440S
or any other rig that is fully EIA-232-D
(also known as RS-232-C) compatible.

Adapter A is suitable for rigs that
demand reverse-polarity RS-232-C and
TTL levels. Adapter B is used with trans-
ceivers that require standard RS-232-C
polarity and TTL (0 or +5 V) voltage
levels.

I must caution that Fig 4 illustrates typi-
cal connections between a computer,
RTTY modem and transceiver for FSK
operation. This diagram assumes that you
are using a standard RTTY demodulator
(HAL ST-6, ST-5000, ST-6000, etc) and
not a multimode communications proces-
sor (MCP). Many of the multimode devices
include their own TTL or RS-232-C data
outputs that may be somewhat more flexi-
ble when used to drive your transceiver’s
FSK input. Read your MCP manual care-
fully before trying your hand at FSK.

If you're using a HAL PCI-3000 RTTY/
AMTOR modem, a separate FSK output
is included and circuit board jumpers are
provided to set the voltage polarity and
level. See Tables APC.1 and APC.2 (page
A-14) in the PCI-3000 Reference Manual.

Frequency Displays Never Lie—Do They?

The amateur standard for specifying a
RTTY frequency is to specify the frequen-
cy of the mark signal. While this is a logi-
cal approach, the mark frequency can be
different from what your rig’s fancy multi-
digit display tells you it is!3

If you’re using your transceiver in the
LSB mode, your digital display indicates
the suppressed carrier frequency. In most
cases you can subtract 2125 kHz to deter-
mine your mark frequency. On the other
hand, if you’re in the FSK mode, you’ll dis-
cover that calculating the exact frequency
is not a matter of simple subtraction! It all
depends on what rig you're using.

Some radios (ICOM and Ten-Tec units,
for example) show the mark frequency.
Others indicate the space frequency
(TS-930S and TS-940S in particular).
Others show the suppressed carrier fre-
quency (just like LSB operation). And still
others show fy—the imaginary center fre-
quency between mark and space. (MARS
stations specify f;.) If in doubt, read your
manuals.
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It’s also important to note that digital
frequency displays are not frequency
meters! Usually, three or four oscillator
stages, in addition to the VFO, determine
the rig’s output frequency. If a frequency
error occurs anywhere other than the VFO,
it may not be evident in the display. Your
display reading can easily be several
hundred or even a few thousand hertz off!
Buying the ‘‘high stability option’” (if avail-
able) will improve the frequency stability
of your transceiver, but it usually won’t
correct your display calibration. (WWYV has
been ‘‘off-frequency’’ on my radio for
years!) If you really want to know your
exact RTTY frequency, buy a frequency
counter, attach a short wire antenna and
measure your mark signal frequency while
sending continuous mark pulses. This tech-
nique works on a/l radios.

It’s important to know your operating
frequency for two reasons:

* To maintain your signal within the
legal band limits according to your license
class.

* To set your transceiver to the correct
frequency for bulletin boards or autostart
operation.

Receiving RTTY

Before you even touch your power
switch, read your modem/MCP and termi-
nal software manuals thoroughly. Make
sure you understand the control keys that
govern transmission, reception and special
program features. Some programs offer a
huge variety of features that can easily
overwhelm a beginner. A little light read-
ing pays off in the long run!

When you’re ready, turn on your com-
puter and load your terminal software.
Switch your transceiver to LSB or FSK—
whichever mode you’ve decided to use. Set

the modem or MCP data polarity to
NORMAL and the shift to 170 Hz at
45 baud. Most RTTY modems and MCPs
default to the receive mode when you turn
them on. If not, switch to RECEIVE now.

Tune slowly through the RTTY sub-
bands and search for signals. As soon as
you find one, stop and eavesdrop for a
while. It’s always a thrill to listen to the
pulsating tones and watch them become
words on your monitor screen! Tuning and
listening will give you valuable practice in
proper RTTY receiving techniques. I sug-
gest trying 14.080 to 14.100 MHz. You’ll
also want to check 3.60-3.65, 7.05-7.10,
21.075-21.100 and 28.075-28.125 MHz.

Be patient when using your modem or
MCP tuning indicator. Keep practicing
until you understand what it’s trying to tell
you. Every tuning indicator is a bit dif-
ferent, but it all boils down to knowing
when you have the mark and space tones
perfectly centered. Take some time to
experiment with various filters and pass-
band settings, if possible. A 500-Hz filter
is ideal, but it’s not essential for normal
RTTY reception. I prefer to hunt for con-
tacts using the wider SSB filter and then
switch to a S00-Hz filter if I encounter in-
terference.

It Sounds Like RTTY, But. ..

As you're searching for RTTY signals,
you may discover a few oddballs. Your
tuning indicator will tell you that everything
is as it should be, but you're seeing gibber-
ish on your screen—or nothing at all,

As I've said before, 45 baud/170 Hz shift
is the most common amateur RTTY mode,
but that doesn’t mean everyone uses it. If
you can’t print the signal, try changing the
shift or speed setting. Also check to see if
the signal is inverted (mark and space fre-
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quencies reversed).

There’s also the possibility that you've
picked up an AMTOR Mode B FEC sig-
nal. You probably thought AMTOR sig-
nals only made that funny chirp-chirp
sound, didn’t you? Well, they do—most of
the time. When an AMTOR station is call-
ing CQ, however, the transmission is sent
in Mode B so that any AMTOR station can
copy the text. Mode B signals sound like
very rapid RTTY and often confuse first-
time operators. If your RTTY modem or
MCP has AMTOR capability, switch to the
listen mode and you should be able to copy
the CQ message.

Transmitting RTTY

If you’re comfortable receiving RTTY
signals, it’s time to adjust your transceiver
in preparation for your first RTTY QSO.
Connect your transceiver to a dummy
antenna and set your output power to mini-
mum. Type several lines of text and then
place the RTTY modem or MCP in the
transmit mode.

While watching your RF power meter,
slowly increase output until it is half of
your maximum CW or phone output. If
you’re using FSK, increase your output to
the maximum level recommended in your
manual for FSK operation. Néte this set-
ting as your maximum RTTY power
setting.

As you're transmitting, use a second
receiver (without an antenna) to monitor
your signal. Tune above and below your
RTTY frequency by at least 20 kHz, listen-
ing for “‘extra”’ (spurious) signals and dis-
torted modulation. It often helps to have
another nearby station listen to your sig-
nal, too, If you hear spurious signals or dis-
tortion, all is not well! Try decreasing
transmitter power to alleviate the problem.
If you’re using AFSK, check the input sig-
nal to make sure you're not overdriving the
transmitter. A hum or buzz on your trans-
mitted signal is almost always caused by
poor shielding and/or grounding.

A Word about Power

A few comments are in order concern-
ing RTTY output power. [ have suggested
that you adjust your transmitter for an out-
put power level that is half of what you
might normally use. This is admittedly con-
servative. On most modern transceivers, it
means that your “‘normal”” RTTY output
will be about 50 watts—when you could get
100 watts or more if you ran ““full bore.”’

It’s important to remember that RTTY
is a 100%-duty-cycle mode-—meaning that
the transmitter is keyed continuously
during each transmission. In contrast, CW
typically has a 50% duty cycle; SSBis even
less. In other words, 50 watts during a
RTTY transmission produces at least as
much heat as 100 watts of phone or CW.
You know what prolonged, excessive heat
does to electronic components. Since trans-
mitter parts are expensive, why risk them?*

Keep output power in perspective: 50
watts is only 3 dB less than 100 watts.
That’s half an S-unit on the other guy’s
receiver. Bear in mind that transmitters
generally exhibit more distortion at full
power, too. On voice, the result is splat-
ter. On AFSK RTTY, the result can be spu-
rious signals that could earn you a citation
from the FCC! By running higher power
you also increase the risk of interference
to your digital equipment. If you’re having
computer problems at 50 watts, imagine
what might happen at 100 watts!

If you believe that you need more than
50 watts to communicate, it’s best to con-
sider using a linear amplifier and running
it well below full output. In RTTY service,
the amplifier rule of thumb is: ““The big-
ger and heavier, the better!”

RTTY on the Air

After all of the reading, wiring and
adjustments, we’ve finally reached the
moment of truth. It’s time for your first
RTTY QSO!

The easiest approach is to tune around
and find another station calling CQ. Make
note of his call as soon as you copy it.
When he signs K, it’s your chance to
answer, Keep the call short. Assuming that
I (K9GWT) am answering W6IWO, I
prefer this format:

[switch your modem or MCP to transmit}
[send a blank line]

W6IWO WEIWO W6IWO DE K9GWT
K9GWT K9GWT W6IWO DE K9GWT
K9GWT K9GWT IN URBANA, IL K

[send another blank line}

[switch back to receive]

Note the blank lines above. The first
blank line assures that the other station’s
equipment prints your response on a new
line on the screen or printer. The second
blank line gives you the same advantage
when you receive his response.

If the station doesn’t answer, try again
two or three times. It’s much better to make
several short calls than to make one long
call. If you want to call CQ yourself, try
this format:

[switch your modem or MCP to transmit}
[send a blank line]

CQ CQ CQ DE K9GWT K9GWT KIGWT

CQ CQ CQ DE K9GWT K9GWT K9GWT

CQ CQ CQ DE K9GWT KIGWT KIGWT,

 BILL IN URBANA 1L K

[send a blank line]
[switch back to receive}

Whatever you do, avoid the temptation
to start your CQ with ‘““RYRYRY..."” or,
worse, ‘‘THE QUICK BROWN FOX...”
messages. Such preambles were helpful to
operators 30 or 40 years ago, but they are
frowned upon today. Yes, you’ll see other
operators sending RYs without end, but
imitating their bad habits won’t win you
any friends. Also, your RTTY modem or
MCP probably has the ability to send

date/time messages automatically along
with your text. These date/time groups may
be required for MARS and other traffic
handling operations, but there’s no point
in sending them on initial calls.

To improve your chances of getting an
answer to your CQs, stick to a quick, clean
transmission. Don’t resort to fancy or cute
CQs. They may look neat on your screen,
but most of us lose patience with fancy for-
mats and keep tuning for someone who’ll
keep calls short and to the point. The most
important part of any RTTY transmission
is your call sign. Send enough CQs so that
it’s clear what you’re after, then send your
call several times. After all, no one can
answer you if they don’t know who you
are.

Assuming that you’ve established com-
munications with another RTTY ham, the
rest is quite simple. RTTY is by nature a
simplex or half-duplex mode. That is, you
and the other station take turns transmit-
ting. For those of us who are not good
typists (me in particular), this gives us a
chance to get a running start on our next
transmission while the other fellow is
sending.

How can we do this? Through the magic
of software! Virtually all modern terminal
programs include a split-screen transmit
and receiver buffer (storage) option—
frequently called *“ASR mode” in honor
of tape systems we used on the old Model
19 and 28 Teletype machines. (See the side-
bar, ‘““An RTTY-Speak Glossary.”’)

When you’ve finished your first trans-
mission and the other station starts send-
ing to you, disable the transmit buffer
output and start typing your reply. Begin
by inserting a blank line and call sign
exchange (W61WO DE K9GWT). Use ENTER
or RETURN to start another new line and
begin typing your comments Or answers as
you read the other station’s text. Also, look
at the screen and fix those annoying typos
that always seem to appear.

When the other station finishes his trans-
mission, switch your station to transmit
and your computer will start sending the
text you’ve already typed. Until the buffer
empties its contents and catches up to your
real-time typing, all text is transmitted at
full ““machine speed.’” As far as the other
station is concerned, your transmission
looks like the fast, smooth output of a
newsroom wire service or a W1AW bulle-
tin! With practice, you’ll soon reach the
point where your entire response is pre-
typed. Your transmission will look great on
the other guy’s screen and you’ll waste lit-
tle time sending the information. That’s the
relaxing part of RTTY. Just sit back and
watch your computer send your reply for
you!

Identification

The FCC rules say we must identify our
stations at least once every 10 minutes dur-
ing a QSO. I prefer to ID more often and
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identify both stations when I do. My
preference is to identify at the start and end
of each transmission. For example:

W6IWO DE K9GWT

A ““one-by-one”’ ID is sufficient. Once
again, turn off your automatic date/time
generator. Most RTTY operators don’t
care what time your computer may think
it is! If you make a 1- or 2-line short-break
transmission, one ID at the start or end is
enough. RTTY operators are a close-knit,
fun group. There are often a lot of us listen-
ing in. If we see a familiar call sign, or a
topic about which we want to comment, we
will often break in and turn the QSO into
a 3-way, 4-way and so on.

Speaking of break-in, it works very well
in modern RTTY. For this reason, ‘‘drag
your feet”’ a few seconds after the other sta-
tion’s transmitter stops transmitting to see
if you have any breakers. It becomes an
automatic reflex after a while.

Contest Techniques

RTTY contests are loads of fun. That’s
when all the RTTY DX stations come out
of the woodwork! On a good contest
weekend, you can earn your RTTY DXCC
if you stay at it. During a contest, you’ll
hear many short CQs as you fune up and
down the band. A DX station usually stays
near the same frequency, quickly making
one contact after another. If you don’t
copy his call sign the first time, don’t get
on the air and send ‘‘QRZ DE K9GWT.”’ In-
stead, listen—the station will eventually
send CQ again, or will identify itself as it
answers another call.

When you do call a DX station, keep
your call short. As 1 mentioned earlier, a
one-line call is enough. In fact, you may
want to modify that approach to two
repeats of his call and four of yours. He

knows his own call, but he doesn’t know
yours!

A DX station is often called by many
RTTY stations—a true RTTY pileup!
Under these conditions it can take a long
time for the DX station to tune through the
signals and find one he can copy. Be
patient! If it’s a country you need for
DXCC or a new multiplier—and you don’t
snag him after three or four calls—note his
frequency and tune around. You can often
work several more stations on other fre-
quencies and return to him later.

RTTY demodulators cannot sort out
multiple signals when they are all sending
on the same frequency. In extreme cases,
only the strongest first and last stations call-
ing have a chance to be recognized—and
this is the first or last strong station at the
DX QTH. He is no doubt hearing a com-
pletely different set of signals than you are!

An SSB contest practice finally being
adopted by RTTY enthusiasts is split-
frequency operation. In this case, a DX sta-
tion will often call CQ, including a note
saying ‘‘LISTENING UP 5-10"° or just
‘U 5-10.”’ This means that he is listening for
replies at frequencies 5 to 10 kHz higher
than his transmit frequency. Obey his in-
structions. If you attempt to call him on
his transmitting frequency, you’ll only
make yourself highly unpopular. Rather,
you need to place your transceiver in the
split-frequency mode so that your transmit
frequency is, in this case, 5 to 10 kHz
higher than your receive frequency.

When you finally get that cherished call
from the DX station you’ve been hunting,
be considerate and avoid starting a long-
winded QSO. After all, this is a contest!
Since speed is essential, it’s hardly the time
to send lengthy descriptions of your station
equipment, or a long print-out of a RTTY
QSL card!

Next Month

AMTOR is a relative newcomer to
Amateur Radio, but the proliferation of in-
expensive personal computers has made it
one of the fastest growing HF digital-
communications modes. In Part 4 of this
series we’ll explore the mysteries of
AMTOR.

Notes

TMultimode communications processors, or
MCPs, are also commonly known as multimode
data controllers.

2Some multimode devices use a 200 Hz shift for
RTTY operation (mark- = 2110 Hz, space =
2310 Hz). These tones are used for HF packet
radio as well. To some extent they are
compatible with standard 170-Hz shift tones
(2125/2295 Hz) since the center frequency
(2210 Hz) is the same. However, in weak sig-
nal conditions, using a 200-Hz shift places you
at a disadvantage. Both you and the other sta-
tion (possibly using 170-Hz shift) must resort to
straddle tuning to achieve true transceive
operation. This is tricky at best and often results
in less than optimum performance. Operators
who are truly serious about obtaining optimum
RTTY performance retune their MCP receive
filters and transmitter tones to match the
2125/2295 Hz standard. While this technique
offers a noticeable improvement, you should not
attempt the adjustment unless you are thorough-
ly familiar with your MCP and possess all the
necessary test equipment. A botched realign-
ment will probably void your MCP warranty.

3D. Newkirk, “What Your Frequency Display
Really Tells You,” QST, Aug 1991, pp 28-32
(Part 1) and Sep 1991, pp 26-31 (Part 2).

4If you are using a transmitter with tubes in the
final amplifier stages, never exceed half of your
rig’s maximum power. Replacement tubes are
sometimes hard to find. At the very least, con-
sider installing a fan to cool the tubes.

Licensed in 1956, Bill Henry is the President and
Chief Engineer of the HAL Communications
Corporation. He is a Life Member of the ARRL
and QCWA. Bill obtained his MSEE from the
University of lllinois where he played a key role
in their ionospheric research program from 1964
through 1975.



