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D X continued

Continued from page 15
will be very busy in a professional capa-
city. He will probably cover thé entire
country and it is hoped that his busy sched-
ule will allow him some time to visit some
of the RTTY boys while over here.

Charlie, W5QCH says that when his
business trip to Jamacia does come off,
probably later in the year, he will attempt
to make a side tripto Grand Cayman(VP5)
now that activity has been established by
6YSNY and 6YSRA on Jamaica.

If you can possibly get to a copy of the
June issue of CQ Magazine take a look on
page 46. There is a good picture of Cas,
KA9AK published there. He is the fellow on
the lower right in the group and listed un-
der his stateside call of WGNMH.

Since Cas and Venkat have been off the
air for some time now your best bet for
Asia is KR6FQ, Howie on Okinawa who has
been showing up from time to time on 14
me. at about 11-1200z,

The RTTY meeting held in Germany and
Italy this pastJune were very well attended
and resulted in RTTY sections being form-
ed within the parent Society,

In the past information on technical
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matters, contests, DX activity, etc. was a
hit and miss proposition with many inter-
ested parties, for example, not aware ofa
contest until they either heard it in prog-
ress or after it was over. The amateur
journals of the ARIand DA R C will now
have sections devoted to RTTY and it is re-
quested that Groups in other countries i.e.
BARTG, CARTG, and even individual en-
deavors such as DXpiditions send infor-
mation to the following amateurs
Lamberto Rossi, [1ROL
Via S. Ilario 6
Cascina (Pisa), Italy

Uli Stolz, DJ9XB
For the DARC 1 597 plettenberg

In der Ostert 3

West Germany

Contest time is drawing near and full
details appear elsewhere in this issue so
we will confine our remarks tosimply; get
the gear in shape because this contest is
really going to be a big one.

As for us, we are going to hang up the
“‘Gone Fishing’’ sign on the door and go
down to the Atlantic shores and soak up
some sun for a few weeks.

73 de John

Frothe ARI
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RTTY TROPHY WEEK END

8th WORLD WIDE RTTY SWEEPSTAKES-

October 5-7,

Not conlent with sponsoring the ‘‘Best
Contest Yet’’ last fall, the Canadian Ama-
teur Teletype Group (CARTG) has even
bigger and better plans for this fall. A
hugh TROPHY WEEK END for RTTY. 16
trophys plus certificates will be awarded
in what will be the most complete contest
ever held for RTTY exclusively., There is
even a trophy for the SWL. Although the

Sponsored by C.A.R.T.G.

contest in one sense is a DX contest, var-
ious side contests should make itof inter-
est to anyone regardless of power, an-
tennas, location or interests. Although
possible - under the rules for one station
to win two or more segments of the con-
test, the various divisions offer a chance
;’or anyone to win a trophy by specializing
in the division that fitstheir station set-up



and preferences in operating. Beautiful
trophys will be awarded to each division
winner and certificates to many of the
runner ups. We know of nocontest thathas
offered so many outstanding prizes for the
top scorers, Although the rules are not
much different from past contests the new
divisions may cause some confusion, with
this in mind the following paragraphs will
attempt to explaineach segment of the con-
test,

See the rules - published in this issue,
for basic scoring and log keeping.

One log, for all phases of the contest
will be kept. The CARTG will check each
log for scores in all divisions., Just be
sure that all information isentered in your
log.

: Note particularily that only 36 hours of
the total 48 may be used during the con-
tact. Times on and off the air must be noted
in the log and although the rest periods
may be taken at any time a minimum of
two hours at any one time is required.
Also note that an RST report is not nec-
essary in the message form.

1. TOP HIGH SCORE

HCARTG? TROPY AWARD

2, 2ND HIGH SCORE

CRTTY JOURNAL" TROPHY
AWARD
3. 3RD HIGH SCORE
“RTTY BULLETIN" PLAGUE
AWARD

4, 4TH TO 10TH HIGH SCORES
“CARTG” PLAGWUE AWARDS
Trophys for first three places - En-
graved Medallions for next seven places.
Scoring as per the rules.

5. MOST CONTACTS WITH CANADIANS,
CANADIAN DIRECTOR TROPHY
AWARD

Trophy for station working most Cana-
dian stations.

6. MOST U.S.A. STATES AND CANA-

DIAN PROVINCES worked.
“RTTY JOURNAL"
AWARD
Trophy for winner,
In case of tie, station with largest total
contacts will win,

7. LOW FREQUENCY HIGH SCORE 80-
40 METERS
HYRTTY
AWARD
Trophy to winner,
Zone chart scoring but contacts on 40
and 80 meters only to count.

TROPHY

JOURNAL  TROPHY

8. 10 METER HIGH SCORE
““CARTG” TROPHY AWARD

Trophy to winner,

Zone scoring - Highest total score with
10 meter contacts, (Because of the
confusion on band restrictions in
different countries we suggest that
US stations call around 29050 and
listen at times at 28050. A mention
of tuning down - or tuning up - dur-
ing a call would help avoiding con-
fusion),

9. SWL HIGH SCORE
“RTTY  JOURNAL”
AWARD

Trophy to winner,

2 points for copying one side of a @S0O-
5 points for both sides.

Highest score wins., Logs should show
all information of the message
copied.

10, N.S.F.K. HIGH SCORE
SCARTG” TROPHY AWARD

Trophy to winner,

Zone scoring - narrow shift contacts
only. Shift must show on log.

TROPHY

REMEMBER - All of the above divisions
can show on one log and any logis eligible
for as many trophys as it can qualify for.
Be sure all information is on your log- It
should contain -- Band-Message number
-- both sent and received, Time in GMT,
Call sign -- Zone - Country or state. Ex-
change points -- Shift -- Rest period
times--,

This is not as complicated as it may
seem, if log sheets are ruled off ahead of
time it is merely putting the information
in the proper place as the contact takes
place.

The Sponsors, CARTG, will check the
logs for all divisions of the contest. THIS
IS A BIG JOB and they will appreciate re-
ceiving logs as soon as possible. Deadline
will be November 30, 1968. No activity of
this size has ever been offered before on
RTTY, We sincerely hope that everyone
including the SWL, or suppose it should be
SWP (short wave printers), spends some
time in the contest. Every effort will be
made to have as many countries and the
scarcer States represented. Some bedlam
may be present, we hope so as it repre-
sents a good contest, but lets have every-
body get their feet wet at least. From this
experience may come the basis for other
contests of interest ig*li’l"l“j fans,

RTTY JOURNAL

CONTEST RULES

1. CONTEST DATES

The contest will commence at 0200
GMT Saturday October 5th and end at
0200 GMT Monday October 7, 1968.

The total contest period is 48 hours
but no more than 36 hours of operation is
permitted. Times spent inljstening counts
as operating time. The 12 hour non-opera-
ting period can be taken atany time during
the test, but ‘‘off periods” may not be
less than two hours at a time. Times on
and off the air must be summarized onthe
Log and Score Sheet.

2. BANDS

The contest will be conducted on 3.5,

7, 14, 21 and 28 MHz amateur bands.

3. COUNTRY STATUS

ARRL Country List - except KL7, KHS,
and VO to be considered as separate coun-
tries.

4, MESSAGLES

Message to consist of:

(a) Message number - Time GMT
(b) Zone, country or state.
5. EXCHANGE POINTS

(a) All two way contacts with stations
in one’s own zone will receive 2 exchange
points,

(b) All two way contacts with stations
outside one’s own zone will receive the
points listed in the Exchange Points Ta-
ble. (Same zone chart as usedinlastyear’s
test. A copy is printed elsewhere in this
issue courtesy of the SSB and RTTY Club
of Italy.

(c) Stations may not be contacted more
than once on any one band. Additional con-
tacts may be made with the same station if
different band is used for each contact.
6. LOGS AND SCORE SHEETS

Logs must contain: Bands, Number,
exchanges and times sent and received
GMT, call signs, scores, countries, ex-
change points, shifts and rest periods.

All logs must be received by Novem-
ber 30, 1968, Send to --

CANADIAN Amateur Radio Teletype Group
85 Fifeshire Road

Willowdale, Ontario, CANADA

7. MULTIPLIERS

A multiplier of one is given for each
country worked including one’s own, on each
band. e.g. If one country worked on three
bands, then 3 points is given.
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8. SCORING

Total number of Exchange Points mul-
tiplied by number of Countries worked,
multiplied by number of Continents con-
tacted (maximum of six).
Scoring Example

Exchange Points . . . (2020)
Countries . . .

3.5 MHz - 5

7 MHz - 4

14 MHz - 18

21 MHz - 10

28 MHz - 3

Total - 40 Continents . . . (5)
2020 xx 40 x 5 -- 404,000 Points

*EE

FSK for the DRAKE T4X and R4A

One of the mostversatile pieces of gear
employed in amateur RTTY today is the
Drake Line - T4X and R4A. R.L, Drake
has made provisions to easily adopt the
vfo in their gear by providing an external
lug outside the vfo can. They also provide
literature on how to fsk their equipment
which is essentially Mainliner keying as
outlined by Irv Hoff, and can be found in
the QST series he wrote in 1965,

Despite the thorough jobthat Drake has
done there seems to be one thing which
they overlooked. A number of Drake own-
ers have had difficulty when attempting to
make the modification as outlined by Drake,
They have been unable to attain the de-
sired 850 shift or have had trouble main-
taining a stable shift., The trouble is often
cured by providing additional isolationito
the collector of Q1, 2N3394. This is ac-
complished by changing the input of the
FSK voltage to the junction of R44, an 82
ohm resistor, and C86. Once this is done
the shift is easily attained according to
directions given by Drake. The solution
was suggested by K40AH when I mentioned
the problem to him while in QSO,

In order tomake the modification it will
be necessary to remove a few of the tubes
behind the vfo can, the spring where it
attaches to the can, and then the can it-
self, Care should be taken in doing this so
as not to upset the dial calibration., Once
the can has been removed trace the lead
from the FSK lug toresistor R44 (82 ohms)
and unsolder it at this point. Then lengthen
the lead and solder it to the other side of
the same resistor (R44). Replace the can,
the spring and the tubes, and you are in
business.

WA2YVK Frank Fallon

EEE
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EXCHANGE POINTS TABLE

YOUR zone
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MAINLINE ST-3

RTTY DEMODULATOR

IRVIN HOFF, W6FFC
12130 Foothill Lane
Los Altes Hills, Cal. 95022

THE MAINLINE “ST-3"'RTTY DEMODU-
LATOR

Integrated circuits have beenavailable
for some time. Several types were used
in the “‘Sel-cal’’ unitfor autostart. Special
types of integrated circuits are now avail-
able called ‘‘operational amplifiers’” and
are entirely different (except for size and
shape) from the ““logic’’ type of integrat-
ed circuit. These ‘‘op amps’’ as they are
called are linear and thus may be used
in many RTTY circuits where normal
logic circuits would not be appropriate.

“The ‘‘GE PA-238’' op amp costs only
$3.30 and is ideally suited for use in
amateur demodulators. The Mainline ST-3
uses one of these units as a limiter. The
op amp is characterized by having tre-
mendous gain, will amplify from d.c. to
high frequency, works symmetrically a-
round ground (usually via plus-and-minus
voltages) and gives very predictable re-
sults. The PA-238 for example has a gain
of approximately 75 db, when used in an
‘‘open loop’’ configuration. Just one $3.30
unit will give limiting equal to that of
the TT/L or TT/L-2, but without all the
attendant transformers, wiring, etc.

The Mainline ST-3 is the first RTTY
demodulator using the new operational
awmplifiers to be published. A second
unit could have been used for the slicer,
but in this case there would have been
a slight increase in cost.

1. FEATURES OF THE MAINLINE ST-3
1. D.C. coupled from input to printer.
.2. Excellent limiting to-60db or more.
3. Uses one integrated ‘‘op amp”’,
ten diodes and 12 transistors.

4, Offers “‘autoprint”” with motor con-
trol that iguores c.w. and voice.

5. Has 30-second motor delay.

6. Optional scope or tuning meter
provisions.

7. Uses a 160 volt loop for optimum
printer operation.

8. Has a well-designed linear dis-
criminator.
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9. Copies any shift from less than
20 to more than 1,000,
10. May be used for repeating (retrans-
mit) with no changes.
11. Uses only parts easily obtained from
any general supplier.
2. DISADVANTAGES
This unit was built primary for those
interested in a low-cost demodulator that
offered full automatic features. As such,
it has only a R/C low pass filter. It has
no threshold computer, and thus will not
copy mark only or space only. No provi-
sion therefore is added for limiterless
copy.
3. THE INPUT SECTION

With a loud speaker running at ‘‘nor-
mal” level for RTTY, the output at 500
ohms would be approximately =5 db.
The output at 3.2 ohms would be around
-25 db. The ST-3 will copy down to less
than -60 db. input, so you can hook the
speaker output directly to the input. How-
ever, in this case, it would be better if
you turned the volume way up on the
receiver, and then adjusted the speaker
level with a dropping resistor or *'L”
pad. You can buy inexpensive voice coil
to 500 ohm or 1,000 ohm transformers
for as little as 49¢. With such a trans-
former, you can then pretty much set
the speaker level at anything you like
short of completely off and the ST-3 will
have ample input level.

You can add the bandpass input filter
shown in Figure 1 if you like. This will be
beneficial if the unit is to be usedon *‘h.f.
bands”. You can use any other bandpass
input filters you care to. If you have 3.2
ohms only, you can wind about 30 turns of
small wire around the input toroid and hook
directly to the 3.2 ohm source.

The two diodes DI and D2 are not used
for limiting, but for protection to the
op amp. Its input is limited to around
1.5 volts, and on the 500 ohm tap it is
easily possible on some receivers to get
as much as 30 volts with the volume
control wide open.

4, THE LIMITER STAGE

Operational amplifiers normally re-

quire two supply voltages in order to
5



work symmetrically around ground. In
the 5T-3, a voltage-divider network is
used so that the input is half-way between
ground and plus 12 volts. As a result the
output voltage with no input will also be
six volts. As the input varies, the output
will swing plus and minus around six
volts. When we separate the audio from
the d.c. component in the filter stage,
this plus six volts drops outof the picture.
This system makes it possible to use the
op amp with only one supply voltage.

5. THE FILTER STAGE

This uses two 88 mh. toroids in a lin-
ear discriminator. They are about 185
cycles wide at the -3db. points and around
290 cycles wide at the -6db. points with
good crossover near 2550, They alsohave
good balance with respect to noise imput.
6. THE DETECTOR STAGE

Full-wave rectification is used for
better filtering. Germanium diodes with
low forward voltage drop are used for
D3, D4, D5 and D6. Silicon diodes are
used (D7 and D8) for the autoprint circuit.

7. THE TUNING INDICATOR

~ On VHF a tuning meter is of little
use. On HF bands some form of tuning
indicator is needed. The most simple
would be to attach an external VTVM
to point ‘‘A’’. This reads negative voltage
(about -2.4 volts) for either mark or space
when both are tuned correctly. Figure 2
shows how an ordinary milliameter may
be added if desired. By using an emitter-
follower circuit, the input impedance in
this case will be about 200,000 chms or so.

8. THE SLICER STAGE

This is just a cascaded series of tran-
sistors to give high gain. The detector
output is only about plus-and-minus 1.5
volts, so the input stage was designed to
have an impedance of around 100,000 ohms
in order to have minimum effect on the
detector circuit. The following stages
merely raise the gain to where it will
adequately control the keyer. For 850
shift, it could have beenaccomplished with
two less transistors. This circuit gives
enough gain to copy shifts of less than
20 cycles.
9. THE STANDBY SWITCH 5-1

When 5-1 is closed, Q4 then causes
the keyer Q5 to go to mark. The imped-
ance at the point where S~-1 is attached
is only approximately 300 ohms. The
0.001 capacitor was added for bypassing
any r.f, that might be present when trans-
6

mitting. A remote standby line may be
added in parallel with S-1 if desired. The
relay contacts K-1lA are not needed, and
were added primarily to show how they
would be used if you do not desire motor
delay control. A short article following
this one describes the ST-2 without motor
delay for VHF use. The relay contacts
may be used for other things if desired.
As shown, they do prevent the loop form
going to space until the motor has been
turned on. The autoprint section accom=
plishes the same thing, however.

9. THE KEYER STAGE

This is a 300-volt transistor. Literally
any high-voltage NPN transistor may be
used., The network hooked to the collector
absorbs the back e.m.f. generated by the
inductance in the selector magnets when
they open for space. This back e.m.f. is
around 75 volts for 60 ma, operation and
around 150 volts for 20 ma. operation.
Q5 pulls only 0.012 watts on mark and
needs no heat sink.

10. THE AFSK DRIVER

As shown, this will drive most afsk
units that require conduction on mark. It
will also drive f.s.k. transmitters rc-
quiring conduction on mark such as the
Collins S-Line and other SSB type trans
mitters. If you require conduction on
space to be right-side up, you will need
to add Fig. 3. Either this circuit or that
in Fig. 3 will provide about 5 ma. conduc-
tion current to a germanium diode as nor-
mally used in f.s.k. keyers.
11. THE AUTOPRINT SECTION

This portion is based on the concept
developed by Keith Petersen for the Main-
line TT/L RTTY Demodulator. Since
c.w. is rarely as much as 50% key down,
and voice is rarely over 30% average, any
system that would require an average
attack-to-release of say 70-80% wouldig-
nore c.w. and voice. Since RTTY is ex-
sentially 1009 key down, all we need do
is sample both the mark and space chan-
nels with a system that requires a high
average charge level. By making the drop-
out time approximately one second, the
unit then would need about 3-4 seconds of
attack time to fulfill these requirements.
The one-second will guard against momen-
tary signal loss due to static bursts, noise
peaks, etc., and four second attack time
then integrates over such a long period
of time that peak fluctuations have little
effect. Thus little or no filtering ahead
of the autoprint system is needed.

RTTY JOURNAL

W6 is biased so that with no signal
it conducts, causing the large 150 mfd.
capacitor to be charged fully (about 2.4
volts in this circuit.) This in turn con-
ducts Q8 with a few microamperes of
current, which causes Q9 to conduct and
this in turn causes the printer to be held
in mark. At the same time, the collector
voltage at Q9 is about 0.2 volts so the

20 Mfd. capacitor has no charge, Q11
does not conduct and Q12 does not turn
on the relay. Thus the motor is off.

When a signal appears, it puts out a
negative voltage at point “*A’’, this causes
the voltage on the base of Q6 to fall and
it cuts off. Q7 no longer conducts, so the
150 Mifd. capacitor slowly bleeds off
through the 27K resistor. When the voltage
falls to about 1.7 volts, Q8 stops conduct-
ing, Q9 no longer conducts and now Q10
stops conducting, so now the printer gets
its signal from Q2 and the detector circuit.
At the same time, the voltage on the col-
lector of Q9 is high and the 20 Mfd. capa-
citor charges quickly, allowing Q11 to
conduct. This causes Q12 to conduct and
this turns the relay on which starts the
printer motor.

When the signal stops, Q6 again con-
ducts, Q7 conducts, and now charges the
150 Mfd. capacitor. In about one second,
it has charged enough to turn on Q8 and
this causes Q9 and @10 to conduct, putting
the unit back into mark once more. Now
the 20 Mid. capacitor bleeds off slowly
through the 1 meg resistor and the emit-
ter-follower. The capacitor had been
charged to approximately 11 volts, and
must discharge to about 0.6 volts before
Q11 stops conducting. This will take about
30 seconds. At that time, the motor will
shut off.

12. WHY HAVE MOTOR DELAY?

On VHF, motor delay is of little use,
and the article following this will describe
the Mainline ST=2 without motor delay.
On HF, where lengthy QS0O’s are custo-
mary, stations must send c.w. after ter-
minating each transmission. It may be
10-15 seconds from the time one RTTY
signal stops until another starts, due to
c.w., station change-over delays, etc.
If no motor delay were provided, the
motor would be constantly turning on
and off at the end of each transmission.
With 30 second delay, the motor will
normally stay on until the QSO has ter-
minated. This makes continuous monitor=
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ing via ‘‘autoprint’’ entirely practical.
It is beneficial even on VHF, but to a
lesser extent. There, most fellows send
only an occasional message and use the
microphone on the same frequency the
rest of the time.

13. WHERE IS AUTOPRINT USEFUL?
Answer: Anytime you are interested
in RTTY. Just that simple. With this
system, you can leave the receiver run
24 hours a day. Anytime a station comes
on with RTTY, the printer will start up,
and when the signal stops, the printer
turns off, and shortly thereafter turns
the motor off also if nobody comes back
on the frequency. You can see where this
is of immense help for ordinary monitor-
ing. You can leave to go to the kitchen
during a QSO. You can tune in the re-
ceiver and go mow the lawn, Youcanleave
the receiver on a MARS frequency or net
freq. and come back the next day and see
who said what. I leave my units running
even when I leave town for a few davs.
14. HOW DOES ‘“‘AUTOPRINT’’ DIFFER

FROM “AUTOSTART"'?

It’s really one and the same, but
“‘autostart” seems to scare off a lot
of people who don’t really recognize how
convenient it is to have a fully automatic
system even for everyday use. The term
“‘autostart’’ has come to mean ‘‘fixed
frequency operation” to most fellows.
Perhaps this new term ‘‘autoprint” will
be more meaningful. It merely indicates
a fully automatic receiving RTTY system
for any frequency or any purpose.

15. ADJUSTMENTS

Short the input to ground., Adjust the
10K pot on the limiter so that the output
voltage at pin seven is one-half that of
the supply voltage at pin 3. In other
words about plus 5.5 volts roughly. It’s
not at all critical. This balances the
“‘offset input voltage’ so that the ‘“‘op
amp’ will have maximum gain. A pot
is not even needed. You can substitute
fixed resistor values in place of a pot
until you approach 5.5 volts on the output
with no input.

The 10K pot on the output is adjusted
so that mark and space have equal voltages
as measured at point **A”’,

Tune the 88 mh. toroid across the
0.068 capacitor to 2125 bv removing an
equal number o1 turns from each of the
two windings, Tune the other toroid to
2975 in a similar manner. You may have
to try several 0.033 capacitors to find
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‘one that comes out to 2975 or lower.
‘If it comes out higher than 2975, you
can’t do anything about it except to add
a little more capacitance. It’s far easier
to find a capacitor that comes out a little
lower, and then remove turns of wire to
get back to 2975.

The 1.2 meg. resistor in the base of
@1 biases the diode to approximately
0.6 volts with no output from the detector,
so that a tiny voltage change on the detec-
tor output will then cause the printer to go
to mark or space. If you can accurately
determine 2550 frequency, you can hand-
pick a resistor that will give space for all
frequencies higher than 2550 and mark for
all frequencies lower than 2550.' The 1.2
meg resistor should be quite close, de=
pending upon the accuracy with which you
were able to tune the filters.

The 100K resistor on the base of Q6
sets the point at which Q6 operates with
respect to the incoming signal. The value
shown should give about plus-and-minus
150-175 cycles bandwidth of operation
on the autoprint. That is, asignal candrift
somewhat, or have the wrong frequency
initially to some extent. A 120K will cut
this down to about plus-and-minus 100
cycles.

The 56 ohm resistor inthe low-voltage
power supply may be adjusted so that the
Zener diode has between 10 and 30 mills
of current through it.

16, THE SWITCHES

S-1 is the receive-stanapy switch. (shown
in receive)

S-2 is the autoprint normal-off switch.
(shown in autoprint normal)

S-3 is the motor on switch. (shown in
automatic)

S-4 is the power on-off switch.

We suggest you install the switches so
that when all are *‘up’’, you are innormal
autoprint. Then when you leave the roomr,
,you can glance at the unit and know you are
in automatic configuration.

17. THE COST
The cost break-down with the parts we
selected is as follows:

[nput-limiter sections $ 5.90
Filter-detector stages $ 4.80
Slicer-Keyer stages $ 6.35
Autoprint with motor delay stage $13.31
Power supplies $16.60

Total Cost $46.96
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This includes the two toroids, but not
the AC power cord or chassis. The entire
unit less autoprint section (which can
easily be left off) then costs only $33.65,
and if the two diodes (D7 and D8) at point
“A” plus the 0,05 capacitor are left off,
the total price then becomes $32.94.
Now regardless of how simple other solid-
state ““TU’s’’ might appear to be when
published, if you price them out, mostare
in the $35-$40 price region, as they often
use “FET” transistors, or expensive
power transformers, etc. that quickly add
to the cost.

18, THE AUTOPRINT SECTION AGAIN

You will note that the autoprint section
itself works independently of the slicer-
keyer stage. As such, you caneasily adapt
this section to almost any existing con-
verter! You should refer to the following
article on the ‘‘ST-2"’ that offers autoprint
without motor delay. Total cost of that,
less the 12 volt power requirement, is
about $11, Thus for this price you could
add the autoprint section to your present
W2JAV or military surplus unit quite
readily. You would need to add two diodes
such as D7 and D8 plus the 0,05 capacitor
for filtering. Then if the voltage at your
new point. “*A’" is not around -2.5 volts,
all you need do is fix a voltage divider to
ground so it is. Let’s say you are getting
=50 volts at that point. We only want about
-2.5, so take a 2.0 meg resistor in series
with a 100k to ground. The junction of the
two will be about -2.5 volts. Simple. The
relay would then short out the ‘‘standby--
switch to put the unit into automatic opera-
tion, Let’s say you had -33 volts. Then a
1.2 meg resistor in series with the 100K to
ground will do it, Etc. Of course the relay
still hooks to the loop supply voltage. Ad-
just the size of the series resistor to the
relay (shown on the ST-3diagram as a4700
ohm?to get the proper current through the
relay =-- 11 mills if you use the P & B
KA11DG or similar.

This will give you full autoprint onany
existing converter for around $11 or so
if you have an external 12 volt power
supply. Or you can copy the one for the
ST-3. It will not give you motor delay,
of course,

19. PERFORMANCE )

The ST-3 will give full printer range.
On my model 19, T get about a 85 point
range on local loop, and I get the same
80 point range irom off-the-air tests,
indicating virtually no distortion intro-
duced by the ST-3.
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If you adapt this to your present audio
converter, refer to the ST-3 diagram to
see how D7, D8 and the 0.05 capacitor
were added, which you can readily do to
the filter section ot your presentdemodu-
lator, whether it is a vacuum tube design
or solid-state. Read paragraph 18 of the
Mainline ST=3 article to see how to pro-
vide the voltage necessary at point “A”’,

The parts used are the same as those
for the ST-3, and are reviewed there.
The ‘‘plus 160 volts” comes from your
present loop supply, and van vary from
110 volts to 250 volts. Just change the
4700 ohm resistor accordingly to give
the 11 mills. current the 10,000 chm relay
requires for normal operation. As an
example with a 110 volt loop you would
need no resistor at all, while with a 250
volt loop, you would need a 12K 5W re-
sistor. As shown, the ST-2 autoprint
section would cost $11.14 to build. Again
the parts are available from Truman
Boerkoel K8JUG. The @12 transistor of
course is a 300 volt unit and needs no
heat sink as it only pulls 0.0022 watts
when the relay is closed and no power
when it is open.

If using the 12 volt power supply from
the 5T-3 schematic, you may need to alter
the wvalue of the 56 ohm resistor to get
10-20 mills current in the Zener regula-
tor. Too much more than this will pos-
sibly overtax the 1-Watt Zener

With the 27K resistor shunting the 150
Mfd. capacitor, my printer commences in
3 seconds or slightly more. It prints
5-6-7 characters before locking back up
into standby when the signal stops. If you
want a slightly longer attack time to give
even further protection against c.w., use
a 33K resistor in place of the 27K, When
run in parallel with the TT/L on the same
audio signal, the copy was-almost identical,
and the autoprint operation seemed a bit
more satisfactory on the ST-3, even.

20, PARTS

All parts were new, and are easily ob=-
tained. The “‘op amp?’’ is the GE PA-238
and the price is an amazing $3.30! The pot
are Mallory for 39¢ each. The 20 Mfd.
15V capacitors are Sprague 30D types at
57¢; the 150 Mfd. capacitor a Sprague 30D

at 81¢; the 4600 Mfd. a Sprague 36D at

$1.85, the 40 Mfd. a Sprague TVA-1522 at
93¢. The relay is a Potter and Brumfield
KA11DG at $4.30. The D3, D4, D5 and D6

diodes are germanium 1N270 type at 32¢; -

D1, D2, D7 D8, D9 and the ones in the low
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voltage power supply are Westinghouse
1N4816 50 volt PIV at 28¢; D10 and the
ones in the high voltage power supply are
Sarkes-Tarzian VR~12 at 62¢, the switches
are AH&H at 62¢. The loop transformer

T-1 is a Stancor PA-8421, the low voltage
transformer is any 12 volt transformer, we

used the Stancor P-8391 for $3.39. The
PA-8421 is $4.65. Q5 and Q12 are any
300 volt NPN ~-- we used the Motorola
MJE-340 at $1.06. The RCA 40321 at
$1.24, etc. may be used. Q2, Q7 and Q10
are ‘““PNP? type transistors and may be
any silicon type at all, we used Motorola
MPS-3702 at 45¢, The other transistors are
normal F*NPN’’ type and again any silican
types at all may be used. We used Motorola
MPS-3394 at 39¢.

That should take care of the unusual
components in the schematic,

21 OBTAINING PARTS

All parts may be obtained from Newark
Electronics Corp. either separately, or as
a total package by writing:

TRUMAN BOERKOEL K8JUG (ST=3)

NEWARK ELECTRONICS CORPORATION

2114 SOUTH DIVISION AVENUE

GRAND RAPIDS, MICHIGAN 49507
(phone 616-452-1411)

22. SUMMARY

The Mainline ST=3 is the first demodu~
lator to be published using the new inte-
grated linear operational amplifier. This
one $2.30 unit completely replaces the
entire front end of the TT/L and TT/L-2,
giving in excess of 60 db. of limiting. “hile
the ST-3 was designed originallvwith VHF
in mind, autoprint with motor delay was
added, giving a modest cost ($47) unit
having many of thedeluxefeatures of units
costing many times as much. The unit only
draws approximately 40 mills at 12 volts,
so may be left running continuously at
literally no expense. It should prove ideal
for monitoring MARS frequencies, traffic
nets, or in general monitoring where.the
operator would appreciate having fully
automatic reception.

Our thanks to Jon Schmidt WA3DZK for
calling the GE PA-238 to my attention,
and in particular to Vie Poor, K3NIO for
patiently helping me learn the basics of
operational amplifiers.

Irv W6FFC

Drawings on Following pages.
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MOTOR DELAY

Mainline Avuto-Print System
for other Demodulators.

Many people have.built the Mainline
TT/L and TT/L-2 RTTY demodulators
(using vacuum tubes) primarily for the
autostart feature. Now you too can have
a similar feature on the demodulator
(*“TU” or ‘‘converter’ if you perfer) that
you are currently using, inall probability.

On VHF, motor delay is sometimes
more of a nuisance than an advantage. By
using the autoprint system shown here, it
saves you $2.17 by eliminating motor
delay.

If you use this version of the autoprint,
your demodulator then would be called a
8T=-2" instead of a ‘‘ST-3"". (This ver=-
sion was developed prior to the motor-
delay system used in the ST-3).

Literally anybody can adapt this system
to his present audio demodulator. All that
is needed is an external source of 12
volts (you can use the power supply section
of the ST-3 in which case youwill note the
680 ohm and 220 ohm resistors are al-
ready incorporated in this design). You
will also need to connect the one set of
relay contacts across the standby switch
as shown in the ST-3 diagram to keep the
unit in standby while the motor is off and

there is no signal.
ok

Just before press time we have word
that a printed circuit board is now avail-
able, for the ST-3 Demodulator, from
Truman Boerkoel, KBJUG, The board will
accommodate everything, except the power
transformer and the switches which fit on
the panel or chassis. No price was given
but we assume it will be in the $5-$7 range.

ok
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AUTOPRINT WITHOUT MOTOR DELAY
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RTTY theory &
applications-

RON 'RG' GUENTZLER, W8BEB
Box 30

Route 1
ADA OHIO,

TRANSMITTING A RTTY SIGNAL

This month we will discuss transmitting
a RTTY signal. It may appear a bit back~
ward to discuss transmitting a signal be-
fore the process of receiving is considered
because all amateurs receive before they
:an transmit (some for years!). However,
if you know what you are trying to receive,
it should be easier to understand why the
receiving equipment is constructed and
operated as it is,

TYPES OF SIGNALS

There are many ways to transmit a

RTTY signal. Three simple methods are:
1. On-off keying
2. Frequency shift

a. RF (FSK)

b. Audio (AFSK)

The first method listed is the most
obvious, especially when one is familiar
with CW and the analogy between CW and
RTTY that was described previously. In a
simple telegraph loop, the signal is sent
by opening and closing the keyboard con-
tacts; because the keyboard contacts just
open and close, it should be possible to
substitute the keyboard contacts for a tele-
graph key on a CW transmitter and have
“instant’”” RTTY.

This scheme will work and has been
employed, but, although it represents the
ultimate in simplicity for the ‘‘sender’’,
the ‘“‘receiver’’ may be faced with a ser-
ious problem. With this simple scheme,
a mark is something and a space is noth-
ing. What happens when a burst of static
comes along? A burst of static is some-
thing, therefore the receiving equipment
mistakes the static for a mark and prints
an error; the simple on-off scheme is prone
to errors. (One might argue that CW is
amazingly free of such problems, and on-
off RTTY should be also. However, when
employing CW there is one additional item
that is not employed in RTTY. Itis a mass
of grey matter located between a pair of
ears. It is capable of doing things that no
12
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electronic circuitry can come close to
matching.)
FREQUENCY SHIFT KEYING

For the time being, we will ignore the
differences between audio frequency shift

keying (AFSK) and carrier frequency shift
keying (FSK) and discuss their common
features.

In a frequency shifting scheme, some-
thing is always being transmitted; i.e., the
transmitter is always sending RF into the
antenna. For example, whenever amarkis
to be sent, the output from the sending end
is a particular frequency, and when a space
is to be transmitted, a different frequency
is sent. Because there is always amarkor
a space being sent, the receiving equip-
ment has a much easier time deciphering
the signal.

This will be explained fully at some
later date, but abrief explaniation follows:
The receiving end can copy from mark only
because a knowledge of the marks implies
that there are spaces between the marks.
If only spaces are received, marks must
be in the ‘‘gaps’ between the spaces.
Therefore, if both marks and spaces are
sent, the receiver can use either one and
obtain all the information sent. If bursts
of noise are present, the receiver can
employ a simple scheme where it uses
both marks and spaces in such a manner
to reduce its sensitivity to interference.
FSK

Carrier frequency shiftkeying (FSK) is
most commonly employed on the HF bands
(and is the only legal means of transmitting
RTTY on these bands; see for example,

pagee 13 & 14 of the 1968 Edition of THE
RADIO AMATEUR’S HANDBOOK: FSK is
called F'1 modulation).

Usually, the carrier frequency is shifted
by placing a small capacitor across the
oscillator tank circuit. The capacifor is
connected and disconnected by the key-
board contacts. When the capacitor is con-

nected, the freguency of the oscillator is
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lowered, which results in a lower trans=
mitted frequency (unless a heterodyne sys-
tem that inverts relative frequencies is
embployed within the transmitter).

Because of the unsuitability of conduct-
ing RF into the keyboard contacts, a few
simple components are placed between the
keyboard contacts and the frequency-shift-
ing capacitor. These components are typ-
ically a capacitor, a diode, and RF choke,
and a few resistors. The diode is used as
a switch to connect and disconnect the
shifting capacitor. The other capacitor and
the RFC are used as a simple low-pass
filter to block RF from the contacts.

We will not attempt todescribe a speci-
fic circuit for manv reasons. The most
important reason is that we have hadvery
little experience with FSK transmitters.
Another reason is that the FSK circuit is
to be added to an existing transmitter (in
most cases) and the exact component values
most cases) and the exact component
values and modification method is depen-
dent upon that particular transmitter. (Ask
Dusty how many requests he gets regard-
ing FSK’ing a particular transmitter.)

There is a great amount of information
available regarding the FSK modification
for specific transmitters. See for example
the following: 1. THE NEW RTTY HAND-
BOCK, ByronKretzman, Cowan Publishing
Co., (CQ), pp. 121-9, 2. THE RADIO AMA-
TEUR’S HANDBOOK, 1968 Ed., p. 291. 3.
A series of articles by Irv Hoff appearing

icles by Irv in recent issues of this pub-
lication. 4. Practically every other issue
of this publication; the most recent being
on p. 8§ of the 1968 June Issue.

Again, an FSK signal can be generated
by connecting and disconnecting a small
capacitor across the oscillator tank in a
transmitter in response to the opening and
closing of the keyboard contacts in the tele-
printer.

Normally, the space frequency is lower
than mark. A little reflection will reveal
that if the keyboard contacts were used to
add the shifting capacitor without any in-
tervening circuitry (assuming that RF in
the contacts were acceptable) the mark
frequency would be lower than space, (This
can happen, thus a reversing switch is
usually employed in the receiving equip-
ment to permit copying someone who is
sending ‘‘upside-down?’’.)

Typically, space is 850 Hz lower in
frequency than mark. (By law it must be
less than 900 Hz). Some amateurs are
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using a shift of 170 Hz; this is called ‘‘nar-
row shift””. Narrow shift has many advan-
tages compared to 850-shift, and only one
disadvantage; the disadvantage is that both
the transmitter and receiver must be sta-
ble (free from frequency drift problems).
AFSK

On 6 meters and above, audio frequency
shift keying is permissable. (FSK is also
permissible),

AFSK is usually obtained in the same
general manner as I'SK, but the frequency
of an audio oscillator is shifted. The out-
put from the oscillator is fed into the audio
input of a transmitter.

The most common method used to ob-
tain AFSK is to build an audio oscillator
whose output frequency is as high as pos-

‘sible within legal limits. Usually 2975 Hz

is used. A capacitor can be placed inser-
ies with the keyboard contacts and the
combination is placed across the oscilla=-
tor tuned circuit. When the contacts are
open (space), the output of the oscillator
is 2975 Hz. When the contacts are closed
(mark), the resonant frequency of the cir-
cuit is lowered because of the additional
capacitance and the output frequency is
lower. The most common frequency for
mark is 2125 Hz (850 Hz lower than
space). (Note that with FSK mark is the

-higher frequency whereas with AFSK mark

is the lower frequency).
The oscillator containing the shifting

in QST during 1965 as well as many art- ‘capacitor and usually a few other com-

ponents including a diode to do the actual
switching in order to keep the audio outof
the keyboard contacts is called a keyer.
The keyboard contacts are connected to
the input of the keyer and the output of the
keyer is connected to the audio input (mic-
rophone input) of an AM or FM trans-
mitter.

When an AM transmitter is used, the
modulation is called A2, Whenan FM trans-
mitter is used, the modulation is called
F2. When an SSB transmitter is used, the
modulation is called Fi or illegal depend-
ing upon the harmonic content of the keyer
and the amount of carrier suppression in
the SSB transmitter. (Note that an AFSK
keyer into an SSBtransmitter results inan
output that looks like carrier frequency
shift keying so long as the keyer is well-
designed and the SSB transmitter is ad-
justed properly. Irv Hoff has some com-
ments on this subject in the 1967 OCT is=
sue pp. 4-5 and is expected to have more

Continued on page 19
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JOHN POSSEHL
Box 73

Hello there. . ...

It seems that it has been a long time
since we last met on these pages but the
calender says that its only been about two
months. For RTTY-DX it certainly has
been a busy Summer, Many new countries
were activated for the first time. Some
were anticipated, as we had talked akout
them for some months past, butthensome
came on without prior information and
this always adds some hectic moments to
DX chasing. In many cases, if you miss
them today they are not there tomorrow.

In reviewing the DX activities for the
past two months we must start off with
the tremendous effort made by Maurizio,
I1BPD. As you know, a schedule of events
for this DXpidition had been previously
published on these pages and by QST trans-
missions on the air so that when July 1st
came you can bet there were alot of mach-
ines and equipment waiting for the first
sign of activity. As you perhaps now know,
it was necessary for Maurizio to re-sched-
ule the DXpidition due to problems with
licensing authorities in the countries of
southern Europe and basedupononthe air
information we understand that he spent a
good deal of time in London trying to iron
out these difficulties. The patience of the
RTTY-DXers was finally rewarded on the
evening of July 10th when Maurizio opened
up as CN8BPD. It seemed that everyone on
RTTY was waiting as the frequency was
complete bedlam. I canimagine that Maur-
izio with the portable equipment he had to
use found it impossible to copy anything.
To the rescue came Giovanni, I1KG. In a
short time Giovanni made order out of
chaos by listing the stations calling and
then feeding the calls to Maurizio. It worked
out real well andinashorttime all callers
had a QSO. )

Now that the DXpidition had started it
was a waiting game as to what would follow.
It was not a long wail as Maurizio was
active as TX2BPD on the 12th, 3V8PD on
the 15th, and IP1BPD on the 17th. The last
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Blue Bell,

- W3KV
Pa., 19422

DX HONOR ROLL
1. th‘};’; T7/70 93, WSCAT 31/27
2. FGT 85/68 54 W4EGY 25/26
3. Il:KG 75/68 L KavDM 33/25
4. W3KV — 73/68 0" werv  27/25
5. Oi‘jﬁg 64/55 90" YK2EG  33/24
6. Weoo  82/83 55  yvsCIP 30/24
T ROYEK  o3/B5 29, WSGPB 45/23
o 'scd gl/iﬁ 30. WOHAH 32/19
B, W - 31. W3AVQ 22/19
10. WIGJK  50/44 32, VP9BY 26/18
11. VE3AYL 48/40 2 p o0 2000
12. WAGWGL 48/40 o)" \WHeOFE 24/17
13. K.BJT'!‘ 39/34 35: VE4FG  23/17
14. W3ISE = 47/33 L 4BR  22/15
15. UA1KBW 36/33 37, ZL2ALW 18/15
16. WB6ADY 35/33 3&.' WETX  20/15
17. IIROL  45/32 0" g1 11 35/14
18. VEABI - 33/8L 40" pyacr  23/14
19. K8QLO 42/30 1" rap  35/13
20. WASBOT 43/28 42, W4FUL  33/11
21. K2YEQ  37/28 " hsso  16/10
22, XE1YJ 33/28 4%

The next listing of the RTTY-DX
HONOR ROLL will be in the December
issue. Since we will also run listings
of the WAC, WAS, and QCA awards
please try to have the information on all
awards you hold to me by November 1st
at the latest. de W3KV

*E K
one being from the island of Pantelleria
off the coast of Sicily. For DXCC purposes
however it counts the same as Italy. It is
believed that it was the first use of this
prefix in any mode.

I know that all RTTYers are grateful
to Maurizio for putting these new coun-
tries on the air as a RTTY only effort.
Although we do not have a factual account
of the trip as yet you can believe that it
was not without its problems with author-
ities, with equipment, and with travel. 'm
sure that many of us would have given up
hefore the first QSO under similiar cir-
cumstances. Our thanks also to Giovanni
who probably had no sleep for the whole
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period. He certainly aid an excellent job ends. QSL’s go to Box 14, Noumea, New

in keeping some semblance of order onthe
air and was of invaluable help to Maurizio
in assisting as best he could with all the
problems encountered. QSL’s go to Maur-
izio Borghetti I1BPD, Ponte Buggianese
(Pistoia), Italy.

Early June brought a one-two RTTY
punch from Ecuador. Both Dave, HC1MF,
and Tom, HC1TH became active within a
few days of eachother and have been pretty
busy since giving out QSO’s from this rare
spot. Both these fellows are engaged in
NASA activities down there and Dave’s
home call is K5ZWI. QSL’s cango via BOX
583, Quito, Ecuador.

The end of June brought another big
surprise with activity from Yugoslavia.
YUBZAA became active on the 29th and
although he was badly off speed at first,
ON4BX and ON4CK finally got him adjusted
to where he was putting out a real fine
signal. While printing him on one occas-
ion he indicated that the op was DJ3HH
there on a holiday. The station was active
for about a week but has not been heard
since. When we get a QSL (hopefully) we
hope to have more information on this op=
eration,

I recently had a very interesting con-
tact with Bob, ON4CK. The main interest
at that time was the fact that Venkat,
VU2KV was in the shack visiting with Bob
prior to leaving for India. It was a pleas-
ure to meet Venkat at the keyboard again.
As indicated in the last issue he expected
to be home by the end of July but he has a
lot of work to do before he gets back on
the air. He dismantled his station includ-
ing the hundred foot stick with the Quad
s0 it will be a little while before things
are together again. He says he will surely
be on for the contest however,

Here in the States early July is usually
associated with fireworks but this year
also brought a big bang from the other side
of the globe. Louis, FK8AZ is now very
much active from New Caledonia. Louis

is running a NCX-5 transceiver (afsk),
into a SB-200 linear, into a TA-33 beam
so he is putting out an excellent signal,
‘I'he machine is a Creed 7B, Thanks to
Bob, WABWGL for the above information
and also for the copy he sent along, it cer-
tainly was ‘‘landline® and the west coast
boys are having no trouble working him,
It is a pretty good bet that you can find
Louis on 14 mc. between 0600 and 0700z
most any day and particularly on week-
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Caledonia.

Recently KM6BI has been showing up
a bit later than his ustial 05-0600z. He has
been putting tremendous signals into the
east coast USA atabout11-1200z. His con-
sistent narrow shift operation is explained
by tne fact he is using military FCC-3
terminal equipment which is fixed at 170
cycle shift (afsk). Answer him in narrow
also as the equipment is all one integral
unit for send and receive. Dick is the pres-
ent operator and he is looking forward to
the contest so watch for him. QSL to Box
43 ¢/o FPO San Francisco, Calif. 96644,

Received via Dusty an interesting let-
ter and some page copy from John,
KL7DRZ, up at Auke Bay, Alaska. John
handles quite a bit of ‘‘letter’’ traffic with
KC4USB and recently started a similar
service with KC4USN at ‘‘South Pole Sta-
tion’. This is apparently the first RTTY
activity from this base. The page copy that
John sent along was really Q5; which is
amazing, considering the fact we can’t
even hear him in these parts. If you think
the weather has been too warm lately here
is a short quote from the copy. *‘It has
been down to a negative 62 below but to-
night it is 26 below. However, Julyisusu-
ally the coldest month etc.?’!1i!

There has been some additional acti-
vity from down that area with signals from
VP8JX. He has been worked by FG7XT,
and W5QCH and heard by others. His CQ’5
indicate he is in antarctica possibly well
south of the Falkland Islandg on an ice
shelf, Charlie, W5QCH says that QSL's
go via GD3HQR but not to expect any until
after next March as that is when the next
supply ship is due in.

On July 14th Jean, FG7XT contacted
Ev, W@SDN in North Dakota to make WAS,
To our knowledge Jean is the firstoutside
the US to accomplish this difficult feat on
RTTY. Congratulations Jean.

Also congratulations this month for
WAC gdto--

Nr. 110 Jerry Tolsma WBGPRB

Jerry is with the Heath Company in an
engineering capacity and you may have con-
tacted him atone time or other particularly
on problems RTTY. Jerry is often at the
Heath Company display at the larger ham
conventions and it was my pleasure to meet

him this year at Dayton.
Arthur, ON4BX is planning a visit to the
USA this September. | say **visit” but he
Continued on page 20
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What can be done to bring, and keep to continue in the guise of politeness.
alive many of the silent keyboards ? One For many of us poorer typists a long
thing we have noticed is the enthusiasm QSO could be rather slow toa personon the
of the first RTTY contacts, stations ap- other end, but better to have more things
pear, are very active then soon dis- to say than nothiug_ to say at all. For that
appear from the bands. This is true on left unsaid there is always a next time
all modes but seems to be more preva- to look forward to.
lent on RTTY? Why? If intere;ted, make up your tape =

Is it the problem of typing? Few oper- we’ll be seeing yo‘l}*
ators can be much worse than the wrlter',? Fred Kappler, HRZAFK of Honduras has
yet we get by. Is it technical problems sred 1 Lk o find "
We know of no group more eager to help & 26 printer and would like to find a use
others with any technical difficulties, TU and some information on using 1;;30 1};36

Could it be the actual contacts are not ©an put a ‘New Country on RTTY.May X
interesting? For some reason amateurs One of our readers can help Fred. Contac
;r;em ton,ciave developed an exaggerated him direct or we will be glad to forward
sense of politeness and etiquet. Once a any offers for help;“

QSO has started and bogged down the only Our compliments to the Argentine
way to get out is to suddenly have to do pppy pame all six stations currently
a chore, and you are sorry but you must ..o operate narrow shift.

run. Why do so many QSOs bog down? i

An opening gambit of the name, report, Speaking of South Americans, powerful
and the location does little to get ac- amateur phone stations operating from
quainted. A brag tape that starts at the 14150 and up the band have made operation
left margin and doggedly works totheright with RTTY stations very difficult at times.
margin with a string of dots or spaces Wwe understand that most of the interference
and line after line laboriously gives thé comes from Venezuela, Chile and Brazil,
equipment in use even to the lastpiece of whether this frequency use is legal we do
surplus gear used as spare does evenless. not know, but we do not remember it in

We do feel strongly however that the past years. If it is illegal whatcanbe done
right kind of a tape could furnish the basis about it? In the mean time fifteen meters
of many interesting contacts and friends. has no such problems and is open in fine

How about trying a tape in paragraph shape most of the time. Lets do more
form that gives the name, age, occupa- sending and less listening onfifteen.
tion, a little about the family and what Rk ]
interests the sender has in the way of A letter from Johr_1 'Maxfield of Sac-
hobbies or ham radio. A little about the ramento, Calif. The originator of the Com-
town he lives in and a brief description mercial Stations on Rtty published last
of the equipment in use. month, informs us that these are English

Chances are that something is men- language transmissions. He also included
tioned that starts an interesting conver- some corrections and additions which we
sation and many times leads to a lasting hope he can include on a new chart that
friendship over the air. If there is no we can publish in several months,
particular empathy surely it is not im- s
polite to thank the person for the contact The Interstate auto-start net has moved
and sign. After all hams are different back to 80 meters at 3637.5. Seems that

in many ways and no QSO should have many of the fellows didn’t have the neces-
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sary crystals for 40 meters. We also
understand that a similar auto start net
has been started on the west coast using

3617.5, but with 850 shift instead of 170. resale value;
* % ok

U . The principle is - put accessories on
i i pen e P ok PO, sl b Vil it comnections
away off. The Membership in the BARTG, tel?glfllgm;ni: wrﬂre dlwcﬁ:]y topm; ?f v.z?cu.uTn
along with their excellent bulletin is $3.00 b ex“trtlp Cs e‘srr'mu SK clreul-
not $1.00 as we mentioned several months t.ry in my 3.3\-.% mounts m31.cle the VFO
ago. Our logies to Arthur Owens bcru“n(‘:d Ll)ox, W.ltl’.l short leads t_;olt_iere;i to
g apologies to Art 5 the pins of the oscillator tube. No circuitr
G2FUD and hope he gets enough members dified. S T A Y
at the correct price to pay for the ex- Is rfw ifie ."bhrort P\-‘C—msulutedlwwcs to
planations he had to send in reply to our ?Tb 0-{ ?SJ“, the wires n‘msl circle the
error, ube pins close onto the base, so as not to

[ interfere with plug-in actions of pins.

It seems that the biggest headache to Alternative: l'Ioupt parts on board with
newcomers to RTTY is installing FSK to attached tube base for plugging into tube
their commercial built exciters. Lasi Socket; use wafers between tube and socket
month we asked for specific articles on for connections; avoid disturbing existing
doing this to some of the popular exciters, ¢ircuitry but use standard circuits with
Swan, Galaxy, Heath, Hallicrafters, Drake Parts assembled to small boards mounted
etc. We have several for the Collins hear present circuits, removable whenre-
that we can rerun and although many of Sold. Many variations on this theme canbe
these have appeared in past issues we Plaved.
feel the demand would warrant running Owners of wired-onto-printed-circuit-
as many as possible in one issue. In the Poards transistors and solid-state-stuff
future this could be used as reference, Will have more trouble applying this prin-

The response to our request has been Ciple to modifications. Suggest in such
near zero - so we are asking again, A Case that the way to I'SK an encapsulated
short article with the schematic and the Solid state circuit is to put a smallinduc-
process used to install in the exciter is tance near the oscillator coil so as to couple
all that is necessary. It may seem easy I the necessary reactance and hold it in
to you but believe me it scares a lot of Place with plastic cementor wax, Remem-
fellows that otherwise might geton RTTY, ber that the old arc transmitters were
During the past year we have had in- keyed this way, shifting the frequency by
formation on the Johnson exciters and the COUPling in acoil - andshortinga few turns
100V but many of the newer exciters '© Shift it a few cycles. Couple up!
especially the transceivers have not been 73 de ““Papa’’ at W2AXR
covered, e,

EE S
Jim Salter, KSBQA wishes to apologize BACK lssu Es -

for having no voltage chart for the TT/L-2 Only back issues available are July
to go with his PC boards that he has been through December 1966, December 1967
producing. The orders have come so fast and February to date 1968. Copies are
he cannot finish his own converter. Can °0¢ each.
anybody develope and furnish a voltage
chart for this popular converter.

Check Your Renewal Date

HOW-TO-DO-IT

How to modify equipment without affecting

T
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Check vour address stencil for ex-
piration date of your subscription. The
month and last numeral are the month
and year of vour expiration,

On yvour address stencil the month
and year of the expiration of your pre-
sent subscription are coded by an ab-
breviated month and figure, The figure
being the last digit of the vear. Dec. B
- means the last issue on vour subserip-
tion is December 1968,
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P.O. Box 837 — Royal Ook, Michigan 48068
“Dusty” Dunn — WBCQ
Editar & Publisher
SUBSCRIPTION - 1 Year (11 Issues)
U.5.- Possessions - Canada-Mexico
First Class =$3.00
Adr Mail =-$3.50
South-Centrdl America - $5.00
All Foreign Countries-
First Class =$3.50
Air Mail ~-55.50
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CLASSIFIED ADS

RTTY CHANNEL FILTERS, octal mounteq,
1275, 1445, 2125, 2295 or 2975. $3.00 each
postpaid. Special filters for TT/L-2. SASE for
information. Herman Zachry, WA6JGI, P.O.
Box §45. Apply Valley, Calif. 92307

RTTY GEAR FOR SALE. List issued monthly.
88 or 44 mhy toroids-5 for $1.50 postpaid.
Elliott Buchanan and Associates, Inc. 1067
Mandan Blvd, Oakland, Cal, 94610,

MODEL 14 receiving only typing reperfor-
ators. $18.50 F.0.B. Huntsville. Send for
details. R. Wanat, 4404 Judith Lane, #24,
Huntsville, Ala, 35805

TYPEWRITER RIBBON HREINKER, Hanc
sperated model now only §$3.00. K575 or K764
Ink available at all National Cash Register
Jo. stores at 756¢ per tube. Walter Nettles
WTARS-8355 Tanque Verde Rd. Tucson, Ariz.
#5710,

WANTED: COLLINS Type F500 B 08 Mech-
anical filter (500 KHz- 800Hz). Make offer to
KOVQM, 1446 Council St. N.E, Cedar Rapids,
lowa, 52402

WANTED: TELETYPE EQUIPMENT &
parts; K388, R-380A, AP600, 51J-4, Cash or
trade for new radio equipment. Alltronics-
Howard Co, Box 19, Boston, Mass. 02101.
Tel - (617-742-0048)

TOROIDS:. 44° or B8 mhy. center-tapped,
wnused, 5/$1,50 POSTPAID. 11/16" reperf
ape available again .. Box of ten rolls $4
J0STPAID TO 5th ZONE. Page printer paper:

1$5.50 per case, Gears for most machines
$5/set. 255A polar relay $2.50. Socket $1.25.
Sync motors $10. Kleinsuumidt machine WRITE,
HQ150 with xtal calibrator $135. New Heath
DX-60A $55. 250-23 matchbox $38. 250-23-3
matchbox $60, TT-63A regenerative repeater
$22. 3 line rubber stamp $1. POSTPAID, WANT-
ED: Tri-band beam. Motor base for 28. CDh
Rotator. Tower. ALL RTTY GEAR. Stamp for
list. Van W2DLT, 302R Passaic Avenue Stir-
ling, N.J. 07980

NEWEST RTTY RIBBON INK: Not a paste.
Instantaneous drying on paper and oiled tape.
Helps clean type and extends ribbon life. Gen-
erous supply, $1.00. Foreign, $2,00. Marvin
Cook WA2RDO, 1992 Windsor Street, West=
bury, N.Y. 11590

ORDER; SIMPLEX Auto-CR & LF kit for
model 15 and 19 printers. Completely mechan=-
jcal, with complete instructions $7.50 PP, No
postal money orders please. Robert Zelenka,
WETMO, 14446 Swanee Beach Rd. Fenton,
Mich, 48430, .

FOR SALE: 26 PRINTER $30. TT63 regen.
repeater $15, Daven audio meter 0=-100-500-
1000-5000 cyc.cops=Hertz, $18. WOERS, 1103
Sioux Dr. NW. Cedar Rapids, lowa, 52405

HEATH MARAUDER; Excellent condition.
Reason for selling have new Drake. 185 PEP
all modes, RTTY*CW*AM Upper and Lower SB
all bands. Ship express collect onreceipt first
money order $165.00, All tubes new, 3 extra
6146 and manual. Curly Davis, W5HDM, 406
Longridge Dr. Dallas, Texas. 75232

Rates - $1.00 30 words - Additional words 2¢ ea. Glosing date 1st of month,
LR R e SR S

SERVICE-BUY-SELL-TRADE, RTTY -
Cleaning and repair of Teletype Machines. Have
in stock every part for model, 14, 15, 19, and
many parts for 12, 26, 28, 32, 33, 35. Stock
com. type pallets for the model 26 § .35 each
p.m. Teletype machines all models, inany style,
and all -special features available. Will buy,
trade or sell teletype parts and machines, 88
mhy toroids 5 for $1.25 postpaid, and quantity
discounts. Call or write, Martin Geisler, 8926
Kester Ave., Van Nuys, Calif., 91402, Phone
(213) 892-0685.

MODULAR ““PIONEER 900*" TU KITS --
Now the Pioueer 900 is available in modular
kit form. The basic unitincludes circuit boards,
components, wire, solder, hardware, etc.,
everything you need except power supplies.
This basic unit is completely solid state with
14 semiconductors and one integrated circuit.
Unlike most solid state TU’s this unit’s high
voltage output transistor switches 125 volts to
the printer magnets giving a full printing range
and fewer errors. Other features include, a
built-in bandpass filter, 250 hz per channel
selectivity, no polar relays, and choice of in-
put impedance. Price $89.95. ***Accessories
include: **Tuning indicator better thanascope
$18.95, **Metering circuit including special
meter $11.95. **24 volt transistor regulated
power supply, $14.95. **125 volt, adjustable
current, loop supply, $24.95. **Tunable filter
set for receiving any shift from 100 to 900 hz
in the 2125-2975 hz range $29.95, (1275-2125
hz range $39.95) **Factory tuned mark and
space filter set, (2125-2975) or2800-2975) or
(1275-2125) or (1955-2125), $11.95, -- in plug
in cans with socket, $14.95, **Drilled chassis,
cabinet and blank front panel, $22.95. **Clear
anodized, grained aluminum front panel with
flat black printing, drilled, $6.95, **Knobs,
fuseholder, line cord, switches, hardware, elc.
$4.95 -- The complete Pioneer 900 capable of
receiving non-standard shifts, instant changing
from wide shift to narrow shift and vice-versa,
wire--tested, and guaranteed for one year,
$109.50. Send check or money order to Pioneer
Electronics, 729 Pacific Street, San Luis Ob-
ispo, California, 93401 We pay postage.

HSAROC? Fourth Annual fun convention
scheduled January 8-12, 1969, in Hotel Sahara’s
new space convention center, Las Vegas, Neva-
da, Advanced registration closes January 1,
1969. Ladies program in Don the Beachcomber.
Technical seminars, FM, MARS, RTTY,QCWA,
WCARS-7255. Registration $12.00 per person
entitles **SAROC’ participant to special room
rate §10.00 plus room tax per night single or
double, occupancy, admittance to cocktail par-
ties, technical seminars, exhibit area, Hotel
Sahara’s late show, Sunday breakfast equal to
any banquet dinner, ask any *‘SAROC’’ veteran.
Brochure planned November mailing for details
@QSP QSL card with ZIP Southern Nevada ARC,
Box 73, Boulder City, Nevada 89005

Additional Clussified on Next Page
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1967 July-Aug. p. 9ff; 4. This ‘‘column”
next month.

SUMMARY

Additional Classified on Page 18

PAPER TAKE UP REEL: single cirouit,
manual operation with automatic stopping de=
vice and pull back feature, new=$12.50 ea.
Squelch adaptor modification kit, used on
SP600JX, consists of, squelch adaptor unit,
tubes, knob, nameplate, cable clamp, terminal
strip with 100K resistor, capacitor, skirt as-
sembly and instructions, new $7.00 ea. Key-
board for model 15 teletypewriter with (here
is) attachment used to set up identification, 19
function or characters, excellent $15.00 ea.
Base; for model 15 teletypewriter with acces-
sories, with govern motor $15.00, with syn-
chronous motor, $20.00 ea. Base; for model 14
teletypewriter, receive only with accessories
and attachment for W.E. 255A relay, also com=
plete retainer,$10.00 ea, We alsohave teletype
parts. Atlantic Surplus, 300 Tth Street, Brook=
lyn, N.Y, 11215,

MODEL 15 TELETYPE PRINTER, key-
board and table, equipped with sync motor and
60 wpm gears, Also FF-1 terminal unit with
bandpass, 2125 and 2975 hz filters. Sell as unit
for $50. Will not ship. EdStrojny, KEZQB, 3713
Orchard Dr. Midland, Mich. 48640

SELL: 100V EXCELLENT condition, solid
state rectifier, $350. BC-610 Plate transform=
er $30, Tektronix 513-D scope $250, Waterman
dual trace small portable scope $100, CV89
perfect-$175. W4AIS, George Tate, 7 Artillery,
Taulors, 5.C. 29687

WANTED: SP&00; can need adjustment, must
be reasonably priced. J. Salter, KiBQA, 11040
Creekmere, Dallas, Texas. 75218

RTTY CONVERTER For Sale: Navy type
CV-57, complete with connectors and receiver
coupling parts, new, with manual $150. Paul
Halmbacher, PO Box 217, Hartland, Wisc.,

WANTED: Frame and case for CVB9/URABA
WA4UDEB, RFD 5, Franklin, Tenn. 37064

SELL: 100V EXCITER perfect condition
$325. also one Waterman Dual scope UPM-45
portable size $100.4-1000AEimac Air system
sockets $12.50 ea. CVE9 $175, W4AIS, T Artil-
lery, Taylors, 5.C. 29687,

SWAP; COLLINS 231d-20 Commercial
transmitter. RTTY-MCW=-CW-AM, 3000 watts
output. Complete with Collins remote control
unit. Like new and cost twenty six thousand
dollars. Automatic selection of any one of ten
Xtal frequencies between 3000 and 26000 Hz.
This rig is sister to C.H.U. time signal station.
Will swap for 28ASR complete or 75A-4 re-
ceiver. Will sell new Heath multi-speed chart
drive model EUA=-20-26 never used. Halfprice.
VE3RH, 106-57 Waterford Dr. Weston, Ontario,
Canada.

FOR SALE: MODEL 15 teletype machine
(fine condition) 6 ft, relay rack, TU converter,
monitoring scope, extra panels, control panel,
antenna switch, $330,00. All new parts used in
above, AD-22 Stereo Heath Tape recorder $160.
WABRXE, Dave Petry, RFD 2, Uhrichsville,
Ohio, 44683

WANTED: MANUAL and/or Schematic for
TCK=4 rectifier power supply. Type CG-20219
and TCK=-4 transmitter type Cg52299, Advise
price and postage, WASCUV, Thomas Ulmer,
1409 Madison, Jonesboro, Ark, 72401

WANTED: WESTERN ELECTRIC #103 data
Modem (or equivalent) for TWX service with
model 28K5R, Jack Hardman, 600 Cortland St.,
Belleville, N.J. (201-751-3000 days}(201-239-

WANTED 500 cyele filter for Collins 76A4
also need 2,1 Hz filter, Dusty Dunn, Box 837,
Royal Cak, Mich. 48068

TT/L=-2 PRINTED CIRCUIT BOARD: heavy
duty fibreglass epoxy, 6 x9 with parts list, lay-
out and enlarged schematic, postpaid in the
USA: $6.00. J, Salter, K5BQA, 11040 Creek-
mere, Dallas, Texas 75218

Theory & Application

Continued from page 13

in the near future.)

For specific circuits of AFSK keyers

see: 1. THE NEW RTTY HANDBOOK
Byron Kretzman, pp. 102-3; 2. “Audio
Frequency-Shift Keying for RTTY”, Irv
Hoff, QST, 1965 June, p. 32ff; 3. ““AnAFSK

Because RTTY is sent over alocal loop

by simply opening and closing contacts,
it is possible to substitute the keyboard
contacts for atelegraphkey ona CW trans-
mitter. This means of transmissionis very
difficult to receive except under very fav-
orable conditions, A better method known
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as frequency shift keying requires the
transmitter to be on continuously whether
a mark or space is being sent. The car-
rier frequency can be shifted between two
frequencies, one for mark and a lower
frequency for space (FSK of F1), On 6
meters and above a voice transmitter can
be used and the frequency of an audio mod-
Keyer”’, R.E. Guentzler, RTTY Journal, . ulating signal can be shifted (AFSK, F2or
A2). With either FSK or AFSK the frequ-
ency. can be shifted by placing a capacitor
across the tuned circuit in the oscillator.

ok

BROAD MINDED

USE NARROW SHIFT

* * #*
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