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BARTG Spring RTTY Contest

The British Amateur Radio Tele-
printer Group will hold their Spring
RTTY Contest at 0200 GMT Saturday
March 2Sth until 0200 GMT Mondav
March 27, 1972, Total contest period
is 48 hours, but not more than 36 hours
of operation is permitted (including lis-
tening time). SWL RTTYers are invited
to participate.

Messages to consist of time GMT,
message number and RST.

Points - all two-way RTTY contacts
with stations within one’s own country
will receive 2 points, and all others 10
points. Bonus of 200 points per country
worked including one’s own. NOTE - any
one Country mav be counted if worked
on separate bands, but Continents are
counted only once.

Scoring. (a) Two-wav exchange points
times total Countries worked.

(b) Total Country points times num-
ber of Continents worked.

{ ) Add (a) and (b) together to obtain
final score. Separate page of Log for
each band and indicate rest periods.
Logs to contain Time GMT, Message
and RST sent and received andexchange
points claimed. All Logs must be re-
ceived by May 31st, 1972 to qualify.
Send to Ted Double GECDW, B.A.R.T.G.
Contest Manager, 89 Linden Gardens,
Enfield, Middlesex, England.

AWARDS - Certificates will be
awarded to the leading RTTY stations
and SW listeners. The final positions
in the Results Table will be valid for
entry in the “World Championof RTTY"
Championship. The Judges decisions will
be final and no correspondence can be
entered into in respect of incorrect or
late entries. Unsportsmanlike operating
will be deemed sufficiznt recason for
possible dis-qualification.

EREEN

Comments on Faster RTTY Speeds

With the regulations, permitting var-
ious speed for amateur teletvpwriter
operation, only a few weeks old it is too
soon to make anv conclusions.

There are indications that some prob-
lems will arise. Some planning and *‘un-
official” procedures will have to be de-
veloped to prevent confusion and develop
the potential of the faster speeds in the
right places and right times.

The biggest initial problem seems
to be determining the speed of a trans-
mission at the receiver. We have heard
of electronic devices that will do this-
hopefully someone can come up with a
not too complicated article that we can
publish to accomplish this. Other sug-
gestions have appeared, two of them
we are reprinting below and we will be
very happv to act as a clearing house
for other ideas.

In the mean time we will be pecking
away on 60 WPM.

»

The following information was dis-
cussed and met with favorable re-
sponse at a recent meeting ol the
CATS in Chicago. Comments from other
readers or groups will be appreciated.

With the finalization of Dockett 19110
authorizing amateur radio teletype
speeds of other than 60WPM serious
thought has been given to the confusion
and incompatibility that would occur if
all AFSK operation were conducted on
2 MARCH 1972

present standard 2125 mark and 2975
space tone frequencies.

With the greatestconsiderationgiven
to amateurs utilizing present 60 wpm
and 850 or 170 shift, it is felt this prob-
lem can be minimized or eradicated
completely by immediate action in the
form of a proposal for standards in
operation of amateur AFSK radiotele-
printer systems.

The basic plan calls for standardized
tomes depending on the speed of opera-
tion. Namely - 60 wpm, using tones
above 2000 Hz . . . 75 wpm using 1615
Hz mark and 1785 Hz space tones . . .
100 wpm using 1275 Hz mark and 1445
space tones. 67 wpm is not includedas it
is usually confined to low frequency, in-
ternational FSK operation. The termi-
nal units can use inexpensive toroid
inductors and capacitors.

Under this plan the auto-start would
only respond to the correct tones for
the speed of the machine being operated
and the machine would not turn on while
other speeds are being used onthe same
channel. Other more advanced approach
would be to use a 100 wpm machine
with an electronic speed converter which
would automatically  have its input
switched depending on which autostart
was activated. Another suggestion for
universal calling of manually or auto-
matically speed  switching machines

CONTINUED ON PAGE 12
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The TT[O 4 Handy Piece of Equipment--
REPRINTED From QST MAY 1966

IRVIN M. HOFF, WEFFC
12130 Foothill Lane
LOS ALTOS HILLS , CA. 94022

Here’s a simple solution to what ordi-
narily is a tough problem — measuring
audio frequencies with high-enough
accuracy to determine a frequency
change within a few cyeles. It takes only
a few readily-obtainable components
and practically no construction.

This popular picce of equipment by
Irwin Hoff, W6FFC which appeared in
QST, May, 1966 was an instant hitamong
RTTY fans at the time. It wasn’t long
until anvone with a digital counter was
busy helping friends calibrate it over
the air. This  editor built one and we
have used it ever since with our Heath
scope. Frankly it is one of the handiest
gadgets in the shack and we would be
lost without it. Knowing that there are
a lot of new RTTY fans since this arti-
cle was published and many do not have
a file of QST going back that far we are
reprinting it. There are a great many
more digital counters in use now but if
you don’t have one the TT/Owill answer
the purpose and it is in the circuit all
the time - transmit or receive.

=%

CCURATE setting of frequency shift for trans-
mitting radioteletype is probably the most
elusive difficulty encountered by amateur

operators. A related problem is accurate tuning

of the filters used in the demodulator, for opti-
mum reception of incoming signals.

While designing some multi-pole audio filters
for RTTY that required each section to be
aceurately tuned to a specific audio frequency,
the author used a simple technique that is
readily adaptable to other applications, such as
(1) Measuring the shift of any RTTY signal

being received.

(2) Setting the transmitter quickly and ac-
curately to an incoming signal without using
loudspeakers or headphones.

(3) Keeping a “cold’’ transmitter on frequency.

(4) Estimating transmitter drift over, say, an
hour’s time with reasonable accuraey.

(5) Quickly and aceurately setting the f.s.k. shift
of the local transmitter to shifts other than
850 or 170, and then returning to the previous
setting accurately.

Thus the “Mainline TT/Q Semi-Counter':
two extremely sharp filters of 20-25 eycles band-
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width, one of which is tuned to a fixed frequency
of 2125 cycles and the other is adjustable by
means of a precision eapacitor substitution
deeade box. The two filters are connected to an
oscilloscope that displays a 4" pattern when
the signal is properly tuned.?

The TT/O Semi-Counter is not particularly
designed to replace the normal visual display on
the demodulator, but to complement and aug-
ment such a display.,

The 88.mh. Toroid

The common 88-mh. toroid has a very high @,
around 118 at 2125 eyeles, and the Q rises linearly
to about 157 at 2975 cycles. When isolated prop-
erly to take advantage of this high @, a simple
tuned-circuit filter using the toroid will have a
bandwidth of 17-20 cycles (see Fig. 2). It is
unlikely that such isolation can be conveniently
achieved, but it is easily possible to keep the
bandwidth down to 20 to 25 eycles. The Qs of the
filters in Mainline TT/0O Semi-Counter are
about 85 at 2125 eveles and 120 at 2975 cycles,

USE THESE
TWO WIRES
FOR BB mh,

SCRAPE OFF
INSULATION,
TWIST AND
SOLDER
Fig. 1—The 88-mh. toroid. The two windings must be
connected in series to give an inductance of 88 mh.

For a number of reasong, such filters are much
too narrow for general reception of 60-w.p.m.
RTTY signals, but they certainly make optimum
displays possible for tuning purposes, for setting
the transmitter on frequeney and 1naintaining
that frequency, for adjusting the f.s.k. shift, and
other interesting applications.

Little we have said so far will be very new to
many readers. The new “twist” to the Mainline
TT/O Semi-Counter is the use of a capacitor
substitution decade box.

The author has found, after working with many
88-mh. toroids from a variety of suppliers, that
for the most part they are wound to extremely
close tolerances. In checking the resonant fre-
quency with the same capacitor across a dozen
different toroids, a variation of only 10-15 cycles
was noted, However, using various capacitors
across the same toroid was something else again.

Take the mark tone of 2125 cycles, for instance.
A 0.068-uf. capacitor is often used across an
88-mih. toroid to tune to this frequency. If the
eapacitor has a 109 rating (about the best you
will find in the local store or mail-order catalog)
it ecan vary from 0.0612 to 0.0748 uf. and be

2 Hoff, " RTTY Indicator Systems,” QST, October, 1965.
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Fig. 2—Single-tuned 88-mh. toroid

filter for 2125 cycles. This circuit has

a very high unloaded Q of 118, The

bandwidth is only 18 cycles. Vertical

axis in db., horizontal axis in cycles
per second,

00

within limits. In frequency this would eorrespond

to 1062 to 2168 eyeles. Quite a variation! — over

200 cycles for a 0.008-af. capacitor that is within
limits. With a 19 eapacitor the variation would
be around 20 eyeles,

The answer, of course, is to use 1% capacitors,
at least for one standard reference filter from
which others can then be duplicated. Here is
where the ecapacitor substitution decade box
comes in.

The Capacitor Substitution Decade Box

The ecapacitor substitution deeade box uses
all 19 capacitors, and is adjustable in 100-pf.
steps from zero to 0.111 uf. These boxes are
available in kit form and sell for $17.95 (Knight
Kit Model 1180-K, Eico Kit 1180, and Heath Kit
IN-21, to name three). The box will be useful
not only in the Mainline TT /0 Semi-Counter for
day-to-day use, but also for tuning filters that
may be constructed for the demodulator and in
other applications around the RTTY station.
Tuning filters is a job that most dread to such an
extent that very few even bother, but with a
piece of test equipment such as the capacitor
substitution decade box tuning filters quickly and
accurately is quite easy.

Tuning Toroids

An 88-mh. toroid that appears to be “brand-
new' and has had no turns of wire removed
from it should be chosen for use in conjunction
with the eapacitance decade box as a standard
reference. Other toroids and capacitors to be used
in filters are then tuned against the reference
combination. Their actual values will be rather
immaterial — either a few turns of wire will be
removed from the toroid to mateh the eapacitor,
or a few smaller capacitors may be connected
in parallel to achieve the proper frequency. This
process does not take long, nor does it require
expensive components of close tolerance.

If the capacitor substitution box is connected
across the standard reference toroid, any specific
frequeney from 2125 to 3150 may be “tuned”
immediately by referring to Table I. This enables
the operator not only to sclect specific audio
tones for various purposes, such as tuning filters,
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1800 1500 2000 2300 3000 4000 8000 7000 10000

but also to measure the frequeney of an unknown
tone. It forms the basis of reading shifts with the
semi-Counter,

Setting Up The 3'T{O

Referring to Fig. 3, the 2.2-megohm resistor
provides suitable isolation to keep the € of the
toroid quite high, and thus very sharply resonant.
(The input resistance of the scope will typically
be 3-6 megohms and also has little effect on the
(.) By changing the capacitance between points
A and B, the frequency to which the filter will
respond will be changed accordingly. This is the
cireuit used in setting up the Mainline TT/O.

Use the standard reference toroid and the
capacitor substitution box for L and €, respee-
tively. Referring to Table I, set the box to 0.0637
uf. The filter will now be tuned to within a very
few cycles of 2125 — again, of course, assuming
that the 88-mh. toroid you selected was “new’’,
Adjust the audio source so that e scope shows
maximum indication, (The audio source can be
an audio oscillator, a receiver tuned to a 100-ke.
calibrator point to give steady tone, a tape
recorder, or other oscillator of some type.

o )
2,2 MEG. oo oo
\ vo o o
o oo
A
aamh,
Toroin |- €
8
AUDIOD
SOURCE -

Fig. 3—Tuning the toroid to a specific frequency. The
audio source can be a variable-frequency audio escillator,
a recelver tuned to a 100-kc. calibrator point, or @ tape
recorder with a standard tone, Use only
Mylar-type capacitors.

In any event, allow the audio source ample
opportunity to warm up so that it will be stable
— in the case of the audio oscillator, a few hours;
in the case of the receiver, overnight. The setting
of the audio source is then left unchanged and it
in turn becomes o “standard " against which the
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2125-cycle fixed-frequeney filter can be tuned.

The following steps outline the procedure used

in tuning the 2125-ke. filter.

1. Remove the standard 88-mh. toroid and
replace it with any other 88-mh. toroid.

2. Connect a 0.06-uf, capacitor across the
toroid, leaving the decade box in the circuit.

3. Set the decade box for maximum scope
indieation,

4. Read from the decade box the additional
capacitance that must be added to 0.06 uf
to tune the toroid to 2125 cyeles,

5. Add the required amount and again adjust
the capacitor decade box, to see if any small
additional eapacitance is needed. If not, and
the indication is not as great on the scope as
with the decade box alone, the added ca-
pacitance was too large, In this case, remove
a few turns of wire from the toroid. Each turn
removed willraise the frequency about 3 eyeles
around 2125 cyeles,

6. After you think the 2125 filter is adjusted
about right, remove the deeade box and
readjust the audio source to show maximum
deflection on the scope.

7. Remove the 2125 filter, and replace with the
standard reference 88-mh. toroid and decade
box. Agnin adjust the decade box for maxi-
mum scope deflection without touching the
audio source.

8. Read the value on the decade box and com-
pare against the values in Table T to see if
any small correetions could advantageously
be made to the 2125 filter. From Table I, each
100 pf. added will lower the tone about 2
eveles, and each turn removed from the toroid
will raise the tone about 3 eyeles. (At 2075
cyeles, each 100 pf. added will lower the tone
about 5 eycles and each turn of wire removed
will raise the tone about 4.5 cycles.)

Many variations will become apparent as the
operator gains a bit of experience. At any rate,
the use of the method explained and retention
of u standard reference toroid will make tuning
filters simple and easy — and best of all, very
likely will surpass any accuracy previously
achieved.

Checking Shifts

Most demodulators amplify the audio tones
used for mark and space prior to rectifieation in
the detector stage. These a.c. voltages usually
reach 50-100 volts or more. The Mainline TT /O
Semi-Counter is connected to the demodulator
at these points through very high resistances to
keep the filters extremely narrow for optimum
tuning. This also makes possible the basic
purpose of the Semi-Counter: that is, to measure
shifts by utilizing the very sharp filters ap-
propriately,

Figs. 4 and 5 show how the Mainline TT/O
can be quickly connected to the Mainline TT/L
F.8.K. Demodulator® as well as showing the
actual circuit of the Semi-Counter. It should be
casy to adapt the Semi-Counter to whatever
demodulator is in use,
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In checking f.s.k, shifts, first tune the receiver
for maximum mark indication on the scope. Then
vary the ecapacitor decade box for maximum
space presentation. Note the setting on the box
and refer to Table I. After this setting has been
noted, the operator can return the box to 0.0325
for 2975 eyeles and retune the receiver for
“straddle-tuning” the incoming signal for best
copy.

2,2 MEG.
KO= == —ANA,
g8 mh, _:1
-~
I E) E)
2125 FILTER ( )
22ue. ‘ineuT e @ 0 ©
o NV Vo oH
EXTERNAL
o9 Homic#‘rn
INPU
Bamh, & u—J—:
STANDARD . \
REFERENCE CONNECT CAPACITOR
(SEE TEXT) DECADE SUBSTITUTION BOX

Fig. 4—Basic circuit for the Mainline TT/O Semi-Counter.
Checking Transmitter Drift

Most receivers (after 5-6 hours warmup)
are quite stable. Many of the newer receivers
will hold a frequency within a few cyeles in an
hour’s time. (Temperature variations in a room
will change this picture considerably, of course.)
Transmitters, on the other hand, seldom will
mateh a receiver for stability regardless of how
long they have been running. While it is not
unusual to run a receiver 24 hours a day (many
enthusiasts never turn their receivers off, and
this is indeed highly recommended), few would
care to turn on a transmitter more than a few
minutes prior to its use,

Under these circumstances, all but erystal-
controlled transmitters will drift considerably
more than most individuals would think, during
the first hour or two. If the owner is curious as to
just how stable his transmitter really is, the Main-
ling TT/0 Semi-Counter will show him very
quickly. Let the receiver warm up overnight at
least so it can be relied on as much as possible
as an accurate standard. Then turn the trans-
mitter on. Tune it for a beat tone of say 2700
cyeles with the decade box on the Semi-Counter
set at 0.0395 uf. Then, at time intervals selected
as convenient, vary the decade box for maximum
scope presentation. By comparing against Table
I the transmitter drift can be rather accurately
estimated. By keeping track over a period of a
few hours, it will become obvious just how long
it really takes for the transmitter to settle down.

Keeping the transmitter on frequency is one
of the fringe benefits of the Semi-Counter. The
filters are so sharp that drift of 15 or 20 eycles will
cause nearly a S-percent change in the size of
the scope pattern. As a result, any drift will be

3 Hoff, “The Mainline TT/L F.5.K. Demodulator,'
QST, August, 19635,
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v'I!
MAINLINE TT/L *
DETECTOR
STAGE
(AUG. 1965 QST,R 28)
Vie

Fig. 5—Adapting the Mainline TT/O Semi-Counter to the

Mainline TT/L F.5.K. Demodulator. The device adapts

equally well to the detector stage of most other demodu-
lators or converters.

few amateurs apparently have the foggiest notion
of what 850 shift really is, and you will be amazed
at the actual shifts in common use. They range
from 550 to 1050 cycles and even occasionally
beyond these extremes. Probably 80-90 per cenu
of the fellows are running around 775-810 shift.

Only a handful are close to 850, although about
1 out of 10 are well over 900 shift.

quickly noticed. Thus the operator can come on
frequency with a “cold” transmitter, and al-
though frequent adjustments may be needed
they can be made quickly and accurately in
order to stay on a specific frequency. )

Accuracy

The Semi-Counter will not compete directly
against a digital audio counter for accuracy.
However, with a little care in tuning the 2125
filter accurately, and with some practice in the
use of the Semi-Counter, an operator with normal
skill can readily-enough determine shifts to with-
in 5-10 eyeles. You will soon discover that very

The Semi-Counter could well become one
of the most useful items in the RTTY station.
Several enthusiastic amateurs now using it have
expressed amazement that they were able
previously to get along without such a device
at all. We hope you will find as much satisfaction
in using the cireuit as the rest of us are having.

(The “TT/O"” part stands for two toroids
and an oscilloscope, for those who have to
know!)

ERERE

o Shift Fra. TABLE 1
0.0290 10255 3150 Callbration Chart For 88 Mh, Toroid and Decade Box
00205 990 3124 Shift is measured in ¢.p.s. with respect to 2125 cycles.

5
0.0%0q 973 8098 0.0300 592 2717 0.0480 324 2449 0.0570 122 2247
00305 047 - 8072 00195 575 2700 00185 311 243 0075 113 2087
0G0 92 3047 00400 538 2083 0010 200 224 000 103 2228
0.0315 3985 3023 0.0405 54]3 2666 0.0405 2862 2411 0.0585 932 2218
0.0320 37-15 2990 0.0410 52._.,: ‘2650 0.0500 2?42 2399 0.0550 SIZ 2209
00325 830 2073 oous o0’ aua 00505 262 2087 0085 T4 2199
0.0330 328‘1 2953 0.0420 4‘.13j 2018 0,0310 2502 2375 0.0800 (,5? 2100
00335 806 20 00125 47T 2002 00515 239 2304 0.0005 56 2181
0.0340 781, 211 00130 462 2387 0020 25 235 0.0610 472 2172
0.0345 7634 2888 0.0435 “73 2572 0.0523 2|r.: 2311 0.0615 :s: 2163
0030 742 zi a0 432: - vus0 25 25 o0 a0 2155
0.0355 ia‘z‘ 7 vors a8’ 30 00535 105 2320 00025 21 210
00360 703 - 2828 0.0430 404 2529 00510 181 230 o000 12 2
0.0365 083 2808 00135 30 2515 00816 170 2205 0.0635 4
00370004 2780 0010 376 2501 00530 163 2288 00037 0 2%
00375 615 277 005 3 2188 00535 12 2077
00980 627 w2 0050 30 2475 oost0 142 2207
0.0385 609 234 00475 33:: 2162 0.0365 132: 2257

These represent 500-pf. steps on the decade substitution box, The small  figures between steps are the cyeles for each 100 pf
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LATEST SCHEDULES PART 2

Last month’s column described the
planned launch of the AO-B amateur
radio satellite; however, as often hap-
pens in space efforts there have been
scheduling changes. The AO-B launch
will be delayed due todifficulty ingetting
the subsystems assembled in time for
the early launch date. In order to utilize
the space available on the ITOS-D launch
vehicle, a more austere satellite is being
prepared for this summer’s launch.
This satellite is designated AO-C and
will be given the OSCAR number upon
successful orbit. AO-C will contain the
AMSAT 2 to 10 meter multi-access
translator (linear repeater), a Morse
code telemetry system, and the W5CAY
CODESTORE system. CODESTORE is
designed to receive, store, and re-
transmit coded messages and modi-
fications are being planned to enable
storage and retransmission of RTTY
messages (to be described in a future
column). The RTTY telemetry encoder
and other two repeaters described last
month are reserved for the rescheduled
launch of AO-B. Although omission of
the RTTY telemetrv encoder removes
the necessity for RTTY stations in the
telemetry recovery loop, communica-
tions through this satellite by RTTY
and SSTV are encouraged. The re-
mainder of this month’s column is de-
voted to the technical aspects of com-
municating through AO-C.

AMSAT 2 TO 10 METER TRANSLATOR

Results of the OSCAR 5 satellite in
1970 demonstrate the usefulness of 10
meters for a spacecraft repeater. The
AO-C 2 to 10 meter translator is a
multiple access linear repeater which
receives uplink signals between 145.900
and 146.000 MHz and retransmits them
between 29.550 and 29.450 MHz on the
downlink. Sideband inversion takes place
in the process; thus, normal FSK at
145.92 MHz (uplink) would become ing
verted FSK at 29.54 MHz (downlink). A
satellite receiver input of -100 dBm
(2 microvolts /meter) yields full trans-
mitter output of 1 to 2 watts. Compare
that to the 180 milliwatts output from
OSCAR 5. The transmitter driver stage
has additional inputs for telemetry and
CODESTORE. The 2 meter antenna is
circularly polarized and the 10 meter
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ELMER MOORING, W3CIX
9318 Millbrook Rd.
Ellicott City MD 21043

antenna is a linearly polarized dipole.
For interesting reading about the flight
tests of this repeater, see QST for
Jinuar}f 72 page 70 and August 71 page
64.

GROUND STATION
EQUIPMENT REQUIRED

Two meter transmission tothe satel-
lite will require 80 to 100 watts effec-
tive radiated power. A 20 watt trans-
mitter and a 6 to 7 dB gain antenna is
adequate, although a 50 to 100 watt
transmitter and nondirectional antennas
are preferred to alleviate antenna point-
ing problems. Any good HF receiver
with 10 meter sensitivity of 1 micro-
volt/meter or better is suitable (as-
suming the local noise level does not
exceed this wvalue). The received 10
meter signal will be S-6 to 7 at best
with a 0 dB receiving antenna. The
most efficient modulation method for
RTTY will be FSK due to the S/N ad-
vantage with BFO insertion; however,
this demands continually tuning of the
receiver or a tracking oscillator to
compensate for the doppler shift ex-
perienced during a satellite pass (2
kHz shift during a 20 minute overhead
pass). Anvone experimenting with phase
locked loop tracking oscillators is en-
couraged to experiment with FSK RTTY
or SSTV through this satellite. It is
suggested that inverted FSK be trans-
mitted so receiving stations can copy
normal FSK. AM AFSK should yield
copiable signals during good conditions
and requires tuning only to keep the
signal within the receiver passband.

PECULIARITIES OF
SATELLITE COMMUNICATIONS

In addition to the doppler frequency
shift, there are other signal charac-
teristics peculiar to satellite communi-
cations. The satellite is magnetically
stablized along one axis with a slow
spin rate about that axis which will
cause slow fading (QSB) due to antenna
orientation changes. Another fade char-
acteristic will be observed due to Fara-
day rotation of the polarization angle.
As the signal passes from satellite to
earth, the polarization of the signal
is rotated due to the electron field in

CONTINUED ON PAGF ©
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RTTY theory &
lications-

RON 'RG' GUENTZLER, W8BBB
Route 1l Box 30
ADA OHIO, 45810

A FEW NOTES ON DISTORTION

This month we will discuss, somewhat
briefly, distortion on telegraph signals.

A simple telegraph loop is shown in
Figure 1. The circuit consists of the key-
board contacts, the selector magnets,
a power supply, and a current limiting
resistor.

When a character is “‘tvped' on the
keyboard, the contacts open and close
in a predetermmcd pattern producing
the code corresponding to that character.
The current flowing in the loop will have
the pattern shown in Figure 2 for the
letters Y, R, and P. These patterns can
be viewed on a good oscilloscope by
connecting the ‘scope across the cur-
rent limiting resistor shown in Figure
I, or by inserting a separate resistor
of 10 ohms into the loop and connecting
the vertical input of the ‘scope across
that resistor.” For ease of viewing, it
is usually desirable, but not mandatory,
to send a repeatcd character at ‘‘ma-
chine speed.’” This can be done ona model
15 by lifting the lock loop cam and on a
model 28 by using the repeat key.

& nnn

et
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In Figure 2 the pulses comprising
the characters are all 22 milliseconds
long except for the stop pulses whichare
31 ms long.

Bias distortion refers to the condi-
tion when the Mark or Space pulses are
too long (or short). If the Space pulses
are too long it is called spacing bias
and if the Mark pulses are too long
it is called marking bias.

Bias distortion can be caused by
several things. If, for example, a polar-
ized relay is being used in the circuit,
and it is not properly adjusted, it will
tend to favor one direction of operation
over the other. If the loop keying device
such as a transistor is not biased pro-
perly, it will also favor one condition
over the other and produce bias.

A very common cause of distortion
can be illustrated with the aid of Figure
3, When a loop contains some inductance
(for example, selector magnets), the
current will rise relatively slowly when
going from a Space to a Mark. How-
ever, when the contacts open, the cur-
rent will very rapidly drop to zero.

Py

If this loop is being used to key or fre-
quency shift a transmitter, and the
keying circuit goes from Space to Mark
and Mark to Space when the loop current
is 30 mA, the beginning of the Mark
as transmitted will be delaved in time,
but the beginning of the Srace will nat
Therefore, the signal being transmitted
will have spacing bias.

Fortuitous distortion refers to the
condition when the signal is occasionally
chewed up. The curves in Figure 4 show
fortuitous distortion caused by contact
#3 or scgmenl #3 on a kevboard being
out of adjustment or worn. Notice that
when a Mark is sent, it cither starts
late if proceeded by a Space (letter Y),
or a ‘‘hole’ appears if proceeded by a
Mark (letter P); but when a Space is
being sent at time #3 (letter R), the
signal is normal. An oscilloscope will
reveal this problem and indicate which
contact or segment is the villain.

For an excellent, detailed discussion
of distortion see: RTTY FROM A TO Z,
Durward Tucker, WSVU, 1970, Cowan
Publishing Co. (CQ), pages 52-59, and
pages 157-166.

VHF RTTY NEWS

The following information about the
German Amateur Radio Teleprinter
Group, GARTG (DAFG - Deutsche Ama-
teur Fernschreib Gruppe) was received
from: Hans Jurgen Schalk, DIJ8SBT,
GARTG \’HF-Managcr.6Frankfurt,r'Main
50, Heddernheimer Ldstr. 254, West
Germany: *‘I inform our RTTY OMs
about all “‘News™ and what's happening
on the VHF and UHF Bands in our
RTTY-Magazine.”

“To get more activity in our coun-
try, we have established the first RTTY
repeater in the 2m band in Germany.
Enclosed you find all technical details
about our repeater. In the last months
the activity increased and we could work
RTTY stations from DL, LX and PA@.

“Technical details of the 2m RTTY
repeater:

1. QRA: ek 63 h, altitude 880 m(necar
Frankfurt/Main)

2. Receiver: 144,100 MHz - Fre-
quency Shift: 850 Hz (and all other) -
AFC:  -1.5 kHz - Sensitivity: 3 KT O -
Drift: Maximum minus 1 kHz.

3. Transmitter: 145.900 MHz - Drift:
Maximum minus 1 kHz - Power: 10 watts
output.

4, Method of operation: F1, only
RTTY.

5. Antennas: HB9CV beam - Polari-
zation: Horizontal - Direction: 300 de-
grees (North West).

6. Period of duty: Daily 1700-2100
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GMT. Add | on Sat & Sun 0800 - 1200
GMT.

7. Operating: Give vour x-mission
with some RYRY to give the AFC chance
to catch vour signal. The rptr xmtr
works only if printing. If vou stop print-
ing it switches off after 3 seconds.

De DISBT.™

Thanks much Hans. | hope this in-
formation helps increase vour activity
and gets others going.

The following, although a bit cryptic,
gets the idea across well: “*Dave, WAS-
VTK, and myself had A2X QSO on RTTY
(AFSK) on 1240 MHz (APX6) 1972 JAN
01. Works great, 7.3 mile path. First
in Mich.? I don’t know. | would like to
find out. 73, Lloyd. “A87C0”H0\\ about
that? Any comments? Should we start a
UHF /microwaves column?

hat's it for this month. Keep the
cards and letters coming, folks. 73 ES
CUL, RG
%

OSCAR 6, cont.
CONTINUED FROM PAGE 7

the ionosphere. This rotation depends
upon the vertical angle of the signal
path from the satellite to receiving
station. During apassthisangle changes,
thus changing the polarization of the re-
ceived signal. With a linearly polarized
receiving antenna, this vields a 2 to 3
dB QSB with about a 5 second period.
Crossed dipoles or a pair of dipoles at
different polarizationorientations should
reduce this effect and provide adequate
signals. Faraday fade does not affect
the uplink 2 meter signal since the satel-
lite receiving antenna is circularly po-
larized. A circularly polarized trans-
mitting antenna at the ground station
will provide a 3 dB improvement in ef-
fective transmitted signal (Northern
hemisphere use a right hand polariza-
tion). The expected one vear lifetime
of AO-C should provide incentive for
some experimentation with antennas for
ground stations.

COMING SOON

Future articles are scheduled todes-
cribe the CODESTORE system and
planned modifications to provide RTTY
data storage. The Morse code tele-
metry format and relaving methods will
be described and orbit information
needed to determine when the satellite
will be within range of vour station.
The additional information on the AO-B
equipment including the RTTY telemetry
format will be deferred until launchdate
is scheduled for that satellite.

- "
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JOHN POSSEHL - W3KV

Box 73

Hello there . . .

To continue with the Odyssey to the
Atolls of the Pacific. Paul arrived atthe
various places on schedule and although
he does not consider the trip as being a
hugh success in the number of contacts
made the experience factor was of tre-
mendous importance and he now has a
much better idea as to what to expect
on the next trip to that area. Yes, he will
be making another journey to the same
area in a very few months. Most of the
contacts made were in the areas bor-
dering on the Pacific; JA, VK, and main-
Iv the western USA. There were a few
lucky fellows further East like WA3IKK
and WA4KEY that wereable to make con-
tact with Paul but no luck in Europe,
Africa, and South America. What Paul
would like you fellows to do is to get in
contact with him during the next several
weeks, and based on your knowledge and
experience with the propagation from
your area lo the Central Pacific arca,
pass on to him information as to the best
times and frequencies and he will do his
hest to see that all areas of the world
are covered on the next trip. You must
take into consideration of course that in
a DXpedition of this type the operation
usually takes place using QRP portable
equipment (a FT-101 and Mite in this
instance) a hastily strung dipole between
anvthing that resembles a pole, and a
dav or two of intermittent operating at
most from any one place. To those in-
terested Paul says that he is willing to
make schedules before the next trip
based upon vour information as to the
best time and frequency.

In his brief travels Paul found that
the Trust Territory is releasing their
Model 14 and 15 equipment asobsolete
and machines should soon be available
to liams in the area at little or no cost.
KC6BW on Ponape is interestedinRTTY
and KX61Q in the Marshall Group is
building a ST-6 at the moment, so Paul’s
miscionary work may vield some per-
manent activity in the months ahead.

While we were wearing out the re-
ceiver dial here looking for Paul we did
copy some big signals from Cuba. Con-
10 MARCH 1972

Blue Bell, Pa., 19422

rado, CO7CD; Eduardo, CO7RR; and
Albeico, CO7TAG are all active butalluse
the same equipment located at the local
club station. Eduardo, CO7RR, in parti-
cular has been very active on 14 mhz
at almost any time and many of youhave
this new country in your log by this
time. Patience is required as the oper-
ating is slow and the boys do not speak
English. If you still remember yvour high
school Spanish by all means use it as it
would be a great help in the QSO. QSL’s
for all calls can go to--

P.0. Box 52

Camaguey, Cuba.

As we have mentioned from time
to time, Olle, SMOKYV is not too active
from the home QTH but vou are very
likely to hear him from somec of the
more exotic spots around the world.
We received a card from him while he
was in Kenya and at that time he was
trying to get Robbie, SZ4EER on the
bands with a TU and a LO 15 machine.
Well the card arrived about three months
after it was mailed in spite of the fact
that the reverse side had a picture of
a large modern Jetliner. As we had not
heard of any activitiv from Kenya we
assume that Olle had to leave before
he was able to get things going. We
may have more about this later. Olle
also stopped off at YA10S, and as vou
know, this station is now ver, active.
Robin, G8LT, passes along his QTH
as-- P.O. Box 5, Kabul Afghanistan.

Arthur, ON4BX, reports that Gene,
UA9GPP is very active and that now his
signals are adjusted for good wide or
narrow shift. This along withtheactivity
of UK90AA as reported by JATACB
last month makes two stations active
in Zone 18. This could possibly be one
set of equipment as we understand that
hams frequently use their own calls
when operating from club stations. QSL's
should go via the bureau.

We were pleased to hear from G3LDI
recently and Roger passes along some
very good news indeed. He recently
sent a complete Model 19 to Barney,
VP2AA, who is located in St. Johns,
Antigua. Barnev is presently building
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up a TU so don’t be surprised to hear
RTTY signals from this spot in the very
near future. There are several more
VP2 prefixes in the Leeward Island
group and as each counts as a separate
country let’s hope this may be the start
of bigger things to come,

We certainly all wish to extend con-
gratulations to Giovanni, I1KG upon his
receiving ‘100 RTTY-DXCC"™ Award
Number 3 as issued by the RTTY Jour-
nal. In checking the cards we noted that
the first was from SASTR, Libva, dated
May 22, 1965 and the most recent from
FR7AB dated December 5, 1971, Togive
you an idea of some of the DX that has
been available on RTTY over the past
few years here are a few of the more
exotic QSL's from Giovanni’s group.
JX5CI, Jan Mayen; ITAMP /M1, San Mor -
ino; GC3PLX, Channel Islands (Sark);
FB8ZZ, New Amsterdam; ZS2MI, Mar-
ion Islands; and 7Q7JO, Malawi.

The first W A C Award to be issued
in 1972 goes to--

Nr. 182-John P. Harrison WSTZB

John is quite new to RTTY, having
been on for about six months and he is

located in the state of New Mexico for
you fellows trying for WAS.

From Glenn, K3SWZ we hear that
KSCNZ/YVS5 is quite active and that
he QSL’s rapidly if you send yours to--

Jim Murray

¢/o Creole Petroleum Co.
Apartado 889

Caracas, Venezuela

Fred, YBBAAO is definitely active
as we heard him in QSO with Paul,
EISBH recently at 1230z on 14 mhz
and with excellent signals here on the
East Coast USA.

With the higher frequency bands clos-
ing down quite early these days it may
pay to look in on 40 Meters during the
evening hours for some DX possibili-
ties. We understand that DL8VX and
DL2AK will be on that band every
Thursday at 2300z looking for some
contacts into North and South America.
The exact frequency was not mentioned
so on that band if would pay to look
around both 7090 and 7040 khz.

See vou next issue.

73 de John
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A Junk Box Audio Generator---

CRAWFORD MacKEAN G4ARR/W2
P 0 Box 93
CONVENT STATION, N.9 N.J. 07961
You can get just so far building a
TU before an audio generator becomes
a necessity rather than a luxury, and
when 1 reached that point a few months

when I was in the business of trans-
mission testing on audio frequency tele-
phone cables, our faithful standby was
an old favorite now hardly ever seen,
the BFO audio generator. Simple, rea-
sonably stable, quite tolerable wave-
form if vou aren't in the Hi Fibusiness,
and uses commonly available junk box

ago, the 50 tag on most kits looked bits and pieces. Linear, to a rcasonable
distinctly unattractive. Some years ago, approximation, over anv audio range
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you want to name; | chose 0 - 10 KHz.

As vou can see from the circuit,
two RF oscillators, Colpitts, feed a
conventional two triode product detec-
tor, the output at the difference fre-
quency being the audio and a simple
RC filter removing the RF components.
The oscillator coils might not be too
easy to duplicate, 8 mH air core pile
wound. Originally mine were probably
TV components, out of a 99¢ “‘surprise
inductor package'', but stripped ofabout
two thirds of their turns. They should
resonate at about 100 KHz or so with
390 pF across them, the tuning range
of the wvariable oscillator being about
90 - 100 KHz. The two coils should be
mounted with some separation and
shielding between them, say above and
below the chassis to minimize coupling
and pulling.

One point worth noting is that the
output wavetorm improved bevond recog-
nition by taking the product detector
inputs from taps, or inmy case separate
windings which were available, on the
tuned circuits (tapped at about 2% of

B line runs about

turns | estimate), rather than trom the
oscillator cathodes.

Almost any twin triode will func-
tion. | have tried 12AX7, 12AU7 and
6211. The tolerance to junk box com-
ponents is good, provided you use them
similarly in the two oscillators. The
r 150v, driving
the tubes quite gently and holding zero
beat is no problem at 100 KHz.

The oscillator was calibrated the
hard way against a 100 KHz crystal
oscillator with divider outputs to 1 Hz
and against the harmonics of those out-
puts with a scope and Lissajou’s figures.
Accurate, but not recommended unless
you have a lot of time and a fair supply
of patience on hand. A counter would be
one great deal easier.

Components as | have said should be
no problem. The air variable should be
a fairly good quality linear though. If
you don’t have any 12AU7s around any-
more, Burstein & Applebec in Kansas
City has 6211s at four for 99¢ and the
power transformer is a MW4534 from
Fair Radio Sales, Lima, Ohio.

L a2 S L g

FASTER SPEEDS-cont.

CONT INUED FROM PAGE 2
would call for using 60 wpm tor calling
and then switching to higher speeds
for communication - if desired.

This proposal has considerable merit
in its organized attempt to avoid con-
fusion and false operation of equipment
as can be testified by the lack of any
opposition when discussed atall Chicago
area RTTY clubs and in other adjacent

states.
*

Dear Dusty:

With onlyv a few daysoflegal variable
speed operation 1 have noticed several
things.

Going to 75 or 100 WPM is silly
for the fellows that can only type with
one or two fingers at 15 or 20 WPM and
it confuses the beginner as he hears
the slow typing and wonders why he can’t
print it. He doesn’t know if his TU is
out of whack or the speed is wrong.

Think the fellows that are ona faster
speed should identify their speed during
the CW ID.

60 WPM - No speed ID.
67 WPM - CW ID then 5
75 WPM - CW ID then 7
100 WPM - CW ID then 1

Then the plutocrats with the gear
shift in their 28s can shift gears and us
poor peons with the 15 and 26s can look
for another station.

What we need is some gadget to tell
12 MARCH 1972

the speed even though they are typing
at 15 WPM.
CW ID to follow,
Harold Roth, WOLFH
615 E. 20th St. S. Sioux City, NB. 68776

CORRECTION- Please---

It has been called to my attention
that there is an error in the schematic
for the Digital TD in December 1971
Journal. In the stop pulse gencrator
monostable the top end of the 470 th)‘
resistor should connect direct topin 2
(orl) of the MC824P quad Nor gale
integrated circuit, with the 10mfdcapa-

citor relocated between this junction

and pin 14, Or, in other words, draw a
line through the ten mfd capacitor where
it is shown on the schematic, and draw
a new one in on the schematic about
1/8" to the right.

{Reser
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Bert Kelley, KAFEU wux KR Ew?
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Among other things, Santa Claus
brought us a little 1 gal. wine making
kit. We read the schematic and followed
directions but alas Murphy seems to
carry over into everything we do so
after a couple of days bubbling - it quit..
And that is about what happened to our
request for some articles for our wine
barrel of articles. We got a couple (and
are grateful) then the bubbling quit and
the barrel now is darn near empty. This
issue turned into a frequency measuring
reference but this is something we all
need at some time so if not interested
now file it away for the future.

nEw

India, Bangkok, Hong Kong, Manila,
Japan, Hawaii, San Francisco, Los An-
geles, Chicago, Detroit, Niagara Falls,
Washington, New York, London, Rome,
Tehran and back to India. This is not a
list of DX countries but the route now
being taken by Venkat, VU2KV on a trip
with his lovely zvl Rhotta. We were very
pleased to have Ven include a stop in
Detroit for a half day during his busy
schedule. Ven says that equipment and
many components are hard to get in
India because of import restrictions.

Even so many of the hams find “‘ways”
of obtaining things and make up in good
operating and technique for any equip-
ment handicaps. As many RTTY fans
know Ven has put India on the RTTY
country list and although he is not able
to operate as much as he would like will
be on again when he reaches home. Ven
and his xyl will be in England for about
three weeks before returning home pro-
bably about the middle of March. Wearc
sorry his stay was so short but as usual
it was a real pleasure to meet a friend
that we had talked to over the air for
several years.

L2 A

The foreign RTTY societies do seem
more active than any in this country.
The Swiss recently held a RTTY meet-
ing with over 75 in attendance according
to Karl, HB9P. A number of RTTY hams
from surrounding countries were onhand,
and from the number attending, in com-
parison to the number we have heard on
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the bands and those in attendance much
of the activity must be on the none DX
bands or just SWLs which is about the
same as in this country.

L2 2 3

We have quite a few orders for binders

that we are holding until our new ship-

ment arrives. Delivery has been pro-

mised week of February 7th so maybe

mg_\: will have arrived before you read
is.

BACK ISSUES-

New subscriptions and classified ads
are cash in advance as we have no
method of billing. New subscriptions will
be started with the current issue and
one back issue if requested. Please do
not ask us to start any further back
than this. If available, back issues may
be ordered at 30¢ each at time of sub-
scription. The Journal is mailed about
the 20th of the month preceding the
dated month.

The ONLY back issues available are

listed below. 30¢ each.

1966-Aug.-Sept.-Oct.-Nov.-Dec.-(5)
1967-None

1968-March, May, Sept. (3)

1969-Oct., Nov., Dec. (3)

1970-None .
1971-Jan.. May, June, July, Sept., Oct.,

Nov., Dec. (8)
1972-Jan., Feb. (2)
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P.0. Box 837 Royal Oak, Mich. 48068
DUSTY DUNN - w8Ca

Editor and Publisher
SUBSCRIPTION RATES 1 Yr, (10 issues)

U.S.--Possessions--Canada-- Mexico
First Class----$ 3.00 Air Mail ------ $3.50

All other countries --1st Class---- $ 3.50
Air Mail- Central- South America 5.00
Air Mail --Other Countries - - - - - 5.50
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CLASSIFIED ADS Rates-$1.- 30words.

ADDITIONAL Words 3¢ ea.

CLOSING DATE FOR ADS- 1st of month,....

NEW HAM MAGAZINE!! Interested in public ser-
vices, humanitarian actions and international friend-
ship? Sample issue free. Published every three
weeks, Worldradio, 2509 Donner Way, Sacramento,
Calif. 95818 WB6AUH

READY FOR MULTI SPEED RT1Y? 195154- M
A8ASR shift kit, (A0-67-100 wpm). unused $225.00,
KSR, LPR, LXD shifts too. 28 RO base with variable
speed motor, $95.00, Gov't. Tech, manuals; TMI12223,
full scoop on M.14 typing & non tvping repertf, $16.50;
TM 11-2222 for M 14TD, $3.00. Kleinschmidt man-
uals TD, §2.; JR-TD (TT-176) $6.50; TT-4 page
printer $6.50. Manuals postpaid. Many more teletype
bulletins. Paper winders M15- $15.00. A few teletype
tools for sale. Send §1. for latest tool catalog with
list of what we have. Wanted your tools, parts, mod,
kits & late machines especially 33ASR. SASE brings
list, Tyvpetronics, Box 8873, Ft. Lauderdale, FL.
13310, WANYF.

HAL DEVICES: ONE SOURCE FOR ALL your
construction needs. Our line of resistors, capacitors,
and semiconductors will fill your reguirements for
practically any project. TTL devices are stocked in
volume to support production of our kevers, identi-
fiers, and the fantastic RVD=1002 RTTY Visual Dis-
play System. Fast service al reasonable prices. HaL
DEVICES, Box 365RJ, Urbana, 111, 61801 Phone 217-
359-7373,

TYPEWRITER RIBBON REINKER, Hand oper-
ated model now only $3.50. K575 or K764 Ink avail-
able at all National Cash Register Co. stores at T5¢
per tube. Walter Nettles W7ARS-8355 Tanque Verde
Rd. Tucson, Ariz. B5715

MORE RTTY! THAT'S RIGHT. In 1970 there
were more feature RTTY articles in HAM RADIO
Magazine than any other general amateur magazinc.
'ronf need RTTY Journal, but you need HAM RADIO
also. $6.00 per year: $12.00, 3 years. Ham Radio,
Greenville, N.H. 03048

WANTED-COLLINS 393C-1 PTO Cnl_lxolv. 3".'\\'-.1
exciter. National HRO-7 receiver. All inany condi-
tion. G.S. Naniwada, JAIACB. 3-4-8, lzumi, Hova
Tokyo |88, Japan.

4-1000 TUBE, NEW. 875 24C w/ probes S60.
TS34A scope $25. HPS60 digital recorders $80, 1193
manual and chest $12. TEK SI14AD $135. DYMEC
25038 & digit 3150, USM 105 $4215. UsM 105 S__‘»SO.
GR1330A, $290, with manual, adaptors and calibrated
360, TDA2 $35. GRIOOI-A Lavoie Labs LAIOM
Spectrum  analyzer with 120 tuner, no plugins or
extra parts to buy, $350, SASE for list of excess and
new components, HP425A S40. Kintel 203A, $90.
Trade vour list for mine, Douglas Craton, 5625
Balfrev Dr. West Palm Beach, FL. 33406,

FOR SALE: 28ASR and 2BKSR. Both with floo,
consoles, 60 and 100 gears. Auto CR/LF, non over-
Jing, unshift on space. Model 19 with table and TD.
Wanted multi-freq. HT-220, HPS25A and 5258 plug-
ins. Make an offer, | need money so will sell cheap.
Write or call - 1722 S, 125th East Ave. Tulsa, OK,
T4128, (918)-437-4964,

W.C.1. PHASE LOUKED LOOP TU- completely
wired and tested, plug-in PC boards with sockets,
now available for $100.00, All you add is 12 volls
and your loop supply. Full 2 year warranty on boards.
AFSK and weak signal detector boards soon to be
available. SASE for RTTY buvers guide. W.C.1. PO
Box 17, Schaumburg, 1. 60172,
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SALE; MODEL 14 TYPING REPERFS - send re-
ceive, complete with cover, sync motor, keyboard,
end of line, indicator, excellent $37.50 Maodel 14
transmitter - distributor, complete with cover, sync
motor, excellent 3200 ea. Model 28 type bov, com-
plete, excellent $15. Platen for model 15 teletetype-
writer rubber coverced, unused, $4.00 Tuning Fork
(speed indicator) 96.19 ¥, P.S, with instructions sheet
for using tuning fork to set motor speed of teletype
equipment to operate at speeds of 368 O.P.M. and 404
0P M. Unused 82, ea.-3 for 85, Drum, fascimile,
kev design 12-1/2" long, 6" dia, unused $8. ca.
Atlantic Surplus Sales, 580 3rd Ave. Brooklyn, N.Y.
11215,

HAL DEVICES: HEADQUARTERS for MAINLINE
Solid state RTTY equipment. You can do no better
than the ST-6 demodulator at anyv price. Screened,
punched cabinets for the ST-6 will be available soon.
For budget TTY, consider the RT-1 for YHE, the 5T-
5 for HF. And the best in AFSK is provided by the
AK-1. Our new model 1550 electronic kever, or the
MKB-1 Morse Kevhoard, will automatically identify
vour RTTY station at the push of a button. The extra
values are available from HAL Devices, Box 365R),
Urbana, 1. 61801, Phone 217-359-7373,

BACK ISSUES - RTTY JOURNAL -Haveall issues
from Val. 1, No. |, will reproduce any issuc for S1.00
PP. John lIsaacs, 3175 Val Verde Ave. Long Beach,
Cal, 90808,

TELETYPE MACHINES, TABLES, COVERS, pow-
er supplies, reperferators, cabinets, tape punches.
parts etc. Loads of electronic equipment and parts
also. PC boards, Western Union items, clocks etc,
Goodman 5826 S, Western Avenue Chicago, llinois
60636 (312-476-8200).

HAL DEVICES: Announces the revolutionary new
RYD-1002 and RKB-1 solid state RTTY system.
Provides the ultimate in noiseless, reliable reception
and transmission of Baudot coded TTY. The RVD-
1002 visual display system receives demodulated
TTY pulses from the ST-6 and provides video output
to a video monitor, or modified TV set. One thousand
{1000y characters are displaved ina 20 line, 50 char-
acter per line format, at 60, 66, 75, and 100 WPM it
your TU will copy it. The RKB-1 combines reliable
TTL circuitry, a high guality commercial kevboard,
and a rugged case to provide the best Baudot TTY
kevhoard available.. The electronics is arranged
so that vou tyvpe as if you were using a bypewriter.
See them on display at SAROC, Wheaton, and Dayton,
Get the details from HAL Devices, Box 365RJ, Ur-
bana, I, 61801 Phone 217-359-7373,

FM MOTOROLA SCHEMATIC DIGEST - 136 giant
pages 11-1/2 » 17 schematic diagrams, alignment
instructions, crystal information, trouble shooting
information, $6.50 postpaid. 5.M. Wolf, PO Box 535,
Lexington, Mass, 02173,

MODEL 15 PLATEN HANDLE - 83; Perforator
tape, 40 roll case - $6.500 Model 14 TD - 521: .‘_~—
speed gear shift for M2B TD (#195442), new . in ori-
ginal boxes - $48; 8-1/2"" wide fan fold paper - $3.00
per box: M28 reperf covers like new - §12.00; M14
typing reperf, good condition $25.00; Sweep freguency
audio generator: 172, 1, 2 & 4 RPM - 335 Jim
Cooper, POB 73, Paramus, NJ 07652,

TOROIDS, 88mm. UNCASED - 5/%1.50pp, WIFTE,
Dick Sanborn, 8800 W. Clovernook Ct., Milwaukee,
Wisc, 53124,
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.I MOTE-2216 ON MODEL 19, S10. TM 11-2222 an
14 TD, S6.TM 11-2223 on Model 14 Reperforators -
Tupine & Non-Typing, S10. TM 11-352 on Model
15, 34,50, NAVSHIPS 93241 on Model 28 KSR & RO,
STS0CTM T1-2230 on TT-98, TT-99, TT-100, 57,50,
IfJ:‘bzﬁ\lllnili_E fork, 87.6 vps, new, 87, All above post-
raid. Small, lightweight 130VDC, 200MA loop suppls.
Sh.S0L Large SASE brings list of manuals, TTY parts,
ete., for sale - wanted - swap, WANZY, 119 North
Birchwood Ave., Louisville, Ky, 40206 - S0°-895-3775,

MODEL 35 KSRW/FLOOR STAND. checked lor
aperation, cahinets need to be cleaned or painted.
Crated S450. Model 35 cleaned, lubed, cahinets
painted,  8560.00. IBM model 1316 disc pac for
RCA comp. or memores disc drive, New original
bowes, 85175 Ea. Wanted: manual set for 35A5R,
manual set for 3TKSR. RO set for model 37ASR.
Douglas Craton, 5625 Baltrey Dr. W, Palm Beach,
Florida 33406, '

SELL: BASE AND COVER MODEL 14 Tiping
Reperforator, S10.00, 1 now have kevhoard base!
Pick up or pay shipping, Jim Throop, WIFLN; 99
Sand Hill Drive, North Kingstown, R 02852,

SALE - MODEL 28KSR with- 3 specd gear shift -
60-67-100 wpm, Auto CR/LE, excellent condition
£250.00. Harry B, Wood, 34753 Rancho Vista, Palm
Springs. CA, 92262,

WANTED TO BUY, CV89 URA-BA audio dis-
criminator comverter. Gordon Helfernan, 816 North
I1th St., Manitowoc, Wisc, 54220,

MODEL 28 KSR's - EXCELLENT CONDITION,
SIES.00 FOB  Berkeley, California.  Typing units
cleaned, lubricated, and adjusted for better than 92
points  of range at 100 WPM; kevboards cleaned,
lubricated, and adjusted  for minimum  distortion
wilh a distortion analyzer; cabinets refinished. Price
includes 60 and 100 WPM gears. Console or desk-
top cabinel - state first and second choice if any.
Ronald Ott, 2320 C Parker Street, Berkeles, Cali-
fornia 94704,

WANTED: 8116 AND 8233 TUBES, R-1051/URR,
AN/WRC-1 and AN/URC-25 equipment. SELL: Col-
lins 6185-1/ARC-38 transceivers, BC-611 walkie-
talkies, AN/USM-254 "scope, Collins 755-1 receiver,
HP-523D counter, HP-5IZA frequency  converter,
10 MHz. scalar, Ronald Ow, 2320 C Parker Street,
Berkeley, California 94704,

CHICAGO AREA TELETYPE HAMS Teletyvpe re-
pair work performed al reasonable prices. Qualified
on all Teletspe Corp. Units, Write: Neil Petlock,
5213 N. Olcott, Chicago, 1. 60656 or call 631-6889.

SALE;  MODEL 28 TYPING REPERFORATOR
Transmitter or “RT mounted on a tape handling
stand which includes large tape take up and supply
reels as well. as an intermediate storage bin, O/A
dim. 367 high, 20" long and 8-1,2"" wide. Both
LAXD-4 transmitter - distributor and LPR-3 tyvping
reperforator come eyuipped with three speed gear
shift, Allowing down speed conversion as well as
up speed conversion. Swynchronous motor LMU-12,
excellent S150.00. Atlantic Surplus Sales, S80 2rd
Ave., Brooklvn, N.Y. 11215,

HIGH POWER COMPONENTS: Johnson rotary
inductors 135 uh 10 amps 820, Johnson 250 uufid
TKV variable capacitors S5, 1K ufd 3 KV oils S0,
1107220 to 2.4 KY @ I amps $20, [10;220 t0 7.2
KV @ 0.7 amps $20, 0KV micas @ S5 write, all
FOB: D.R. Kelley, 1490 Yagui Dr.. Florissant, Ma.
ERUET

MODEL 19, COMPLETE AND RECONDITIONED,
very good, $110.00. 2 model TG 7-B (15RSR), pood
condition. $35.00 ca. or $60.00 for both. Sarry. can't
ship. Paul Beavin, WBONLT, 1 Adams Cr,, Novalo,
Ca. 94947, 415-897-8843.
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WANTED - LESU-11 or 28-C Electrical Service
Unit: Model 28 Keshoard; 28 Tabletop Cabinet; LARP-
4 & LARB-5 - for cash or trade. Sell KY-45/FRT-5
Frequency Shift Kever by Collins, $25, like new,
Will trade. WANZY, |19 North Birchwood Ave.,
Louisville, Ky, 40206 - S02-895-3°75,

HAVE 35ASR COMPLETE - all units in good
working order but not wired. Includes 101 data sel.
Want screw cutting lathe with accessories. Must he
in Detroit area. Write details to N.D, Frede, 8886 E,
Outer Dr. Detroit, Ml 48213 or call 313-5321-1461.

IC"s CHEAP - HAVE MANY popular types. EX
7400 - 12¢ ea. 7474 - 75¢ ca, 74107 - 80c ca. 74122
51,90 ea. LM3IO9K - $3.75 ea. 7090 Pamp 50c ca. For
list send SASE - Mark Eastwold, WAOPJE, 366 Scohey
Brookings, 5.0. 57006,

FOR SALE: LAVOIE LABS SPECTRUM ANALY-
ZER LA-18 complete with tuning unit 10mhz-10 ghz
excellent $350.00; PANORAMIC LULTRASONIC SPEC-
TRUM ANALYZER MODEL SB-7BZ range | - 300khe
new unused SI50.000 Will trade even up for a Model
18 KSR either of the two items listed above. Lou
Carbaugh P.0O. Box 398, N.C. Pa. 17070 - 717-77
2100,

SELL: I8KSR, VERY CLEAN CONSOLE. Recent
commercial unit, complete professional maintenance,
Electric: paper takeup attached. 60 wpm. Pickup,
nearby delivery, Offer? KILNG, RD 1. Box 63A,
Rensselaer, NY, 17144 (518) 283-6471,

FOR SALE: Model 14 typing Reperf, Maodel 14
Transmitter Distributor. (2) New Teletype Tables
with felt pad tops and eclectrical service unit, Jack
Hardman KIMVR (2001) 751-3000 davs; (201) 239-
1050 nights.

FOR SALE; 1-28KSR (3 speed) excellent. | 15KSR
(60 speed), excellent, 1-Kleinschmidt TT271/FG (3
speed), needs some work. 1-32A8R (60) speed, with
TD and reperf working, (Tyvping head and kevhoard
off but have all parts for a handy man to make com-
plete unit). 1 - Teletvpe Corp. tape punch with
homebrew power supplv. 1 - 4TD (75 speed) needs
some work. | - Heathkit Apache transmitter, 150
watls, 170-850 shifl. Includes all books and manuals.
Asking SES0.00, will not sell separately. Contact
Frank Franzoi, 198 Lincolnshire, Cryvstal Lake, 111,
GO014. Tel after 7 P.M, B15-450-70952,

COM™ 2CIAL TYPE TELEGRAPHMONITOR MT-
I and power controlunitMPS-1 110v.a.c. by STELMA,
Inc. Used to analvee teletype signals. Orig, cost
SA50L00 asking ST0.00 FOB. Andy Clark W4IYT 41
Lenape Do, Miami Springs, FL. 33166,

YOUR CALL IN THREE INCH raised letters
(30) on 4 ~ 20 inch magnetic Sign. Choice of red,
hlack, blue, arange or green lettering on white back-
ground. $4.00 ea. or two for S$7.50 PP, Signs by
Martin, WBGOINV, Box 46, Northridge, CA. 91324,

SALE: W.E. 314B is modern mercury wetted
reed replacement for W.E. - 255, Plugs right in. All
tested - $4.00 pp. Jim Kirkpatrick, 1214 N.W. Ind
Ave,, Fairbault, Minn. 55021,

MODEL 28 TYPING REPEREF TRANSMITTER,
complete with tape handling stand, reperforator dis-
tributor unit, Ssnchronous 1/2HP motor and two tape
reels. 115V 60cy AC, S amp max signal input/output
130V max DC 075 amps max.O/A dim. 36 inches
high, 207 long, 8-1/2"" wide. Trans- dist. is tvpe
LAXDY with 3 speed gear shift. Typing repert is tvpe
LRXBA also with § speed gear shift. Usad, excellent
S150.00 cach while they last. Unused parts for model
14,15,19.28, Mite and Kleinschmidt machines. Send
us vour requirements. Atlantic Surplus Sales, S0
rd Ave, Brooklvn, NJY. 11215,
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