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Additional Classified on Page 19 October 1968

TT/L-2 PRINTED CIRCUIT BOARD: heavy . §§c“‘ -S E i
duty fibreglass epoxy, 6 x9 with parts list, lay- : 535 55 g& E?‘ e
out and enlarged schematic, postpaid in the E 8 §g"‘§ -'cg.. ’

USA: $6.00. J. Salter, K5BQA, 11040 Creek=-
mere, Dallas, Texas 75218 .

WANTED., 500 Hz filter for 75A4, have a
14 TD with 60WPM sync. motor. Mosley CM=-1
with 2.1 Khz mechanical filter. Trade or sell?
Melvin Hart, 936 Dontaos Dr. St. Louis, Mo.
63131.

NEED AN ACCURATE AUDIO frequency
source for construction projects? With refer-
ence frequency L-C filter use merely volt-
meter and uncalibrated audio oscillator or re-
ceiver/BFOQ. Especially handy for tuning band-
pass filters to midfrequency etc. Epoxied pre-
cision frequency filter in 800-10K hz range, in-
structions, $2 or 3/$5. Specify frequencies.
Jerry Hall, KIPLP 15 Endleigh Ave., Pinehurst
Mass 01866

WANTED: TELETYPE #163359 (or equival-
ent) three speed (60-75-100 WPM) transmis-
sion key for model 28KSR Teletype, State con-
dition and price. E. Rowekamp, 8850 West Mid-
land Dr. Greendale, Wisc. 53129
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.READY ? ? for the 'RTTY Trophy Week End.

aost readers will receive this issue |

jv st before the RTTY ‘‘Trophy Week End”’
contest. Full details are in last months
issue. Remember there is adivision for all
types of operators, even those that do not
care for DX. And you fellows that print but
do not transmit _be sure and enter the SWL
contest. You do not have to belicensed for
this division. A couple of suggestions- be-
cause of QRM and interference of South
American phone stations activity on20 will
probably run from 14050 up to above 14100
mH. '

On 40 meters we recomumend around
7095 up or down a little, remember many
foreign stations can not work RTTY above
7100, Mmafew months many stations will not
be able towork below 7050 so thatis a good
time to switch to 7095.

»* *

Everybody can not win, but everybody
can participate and have a good time. The
CARTG has gone all out to offer an out-
standing week end on RTTY, letus all show
we appreciate it.

15 meters-anexcellent but seldom used
band. If conditions are average atleast this
band will have activity from all countries
during the contest but why neglect it when
the contest is over. Remember a40 meter
dipole cun work the world on this band.

On 10 meters US stations will be oper-
ating around 29050 and should check around
28050 for many foreign stations. When call-
ing, a station should mention tuning up, if
foreign, and tuning down if a USstation and
they are looking in the other sectionof the
band from which they are transmitting.

*

‘Jose’ PY2COQ

Jose, PY2CQ, was the winner of last
years Sweepstakes, with a very impres-
sive score. He hopes to be active again
this year, barring Murphys Law, sowatch
for him on all bands. Jose's XYL, Sonia,
PY2S0 is also an active ham but seldom
works RTTY. Her picture in the Septem-
2

ber QST seems to show her ata printer
however so don’t be surprised if you hear
her while Jose is away or resting. Joseis
the only active station on RTTY from Bra-
zil and has furnished this country to many
hams.
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Model 15 Teletype Printer

MODEL 15 TELETYPE

With a great many Teletype Model 15
printers being taken out of service the
Telephone company has reateased a num-
ber to various amateur groups for distri-
bution to licensed operators, Most of them
are ‘‘as is’’ but usually in working order,
Some will have 75 wpm gears but these
may be changed to 60 wpm gears with little
trouble. Most of them have sync motors.
The type faces may contain fractions on
the upper case but pallets are available to
convert to commercial types,

The model 15 is a page printer, self
contained, with keyboard and motor. It has
a single magnet selector, which can be
operated direct from your Terminal Unit
or through use of a polar relay, Two types
of selectors are to be found on various
models of the 15, first the so called “‘pull
type,’” magnet which requires the current
to be on to pull the selector back after
each operation. The second type is called
a ‘“*Holding Type’’ selector, which mechan-
ically returns the selector to operating
condition after each operation. The later
machines have the second type of selector,
but does in no manner make the earlier
version unsatisfactory. Both types can be
operated with the twocoilseither in series
or parallel, to provide 30 to 60 mil oper-
ation,

The keyboard has the standard type of
distribution assembly, which is similar to
that in the mode] 12, 14, 19, 24, 26 ma-
chines. As received, they have the coil and
condenser across the contacts whichhasto
be removed for operations of your FSK
direct. However if a polar relay is used,
it can be left in place to reduce RF noise
generated by the contacts breaking the key-
ing current,

In the model 15, the paper is held on a
roller which does not move back and forth
as in the model 24 and 26s. The type bas-
ket travel from left to right a copy is
received,

The range finder is located on the left
1and side of the printer, and canbe adjust-
:d when necessary through a small door
o the left side of the cover.

An ‘“‘unshift on space,’” cut out or in,
lever is provided under the front of the
orinter, See photo for location of this
‘eature. Many DX RTTYers will find this
‘eature to be of advantage in copying weak
signals, especially when a static pulse
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opegates the shift to upper case, It can be
cut out by shifting the lever to the other
position. Optional features which can he
added include automatic carriage return
which can be purchased and added easily,
Tab, for business operations also can be
added. This operates from ‘““‘upper case G,
and is not used in amateur operations. A
few of the recent lots received have this
feature installed in them.

Also the keyboard can be replaced with
a 15 perforating keyboard, which makes the
15 similar to a 19 unit. This requires a
power supply which will provide 500 mils
at 110 volts DC. The base casting is slotted
for this modification.

The complete model 15 is made up of
the following major parts: Base, withwir-
ing, keyboard which plugs into the base;
motor with electrical connections which
make, when the motor is bolted to the
base; printer, which contains all of the
selecting and printing functions; a cover
which completes the unit. Additionally
some of the 15s have a polar relay socket
mounted in the rear, others have an addi-
tional relay which controls the motor from
line current, Other type motors canbe had
to operate from generator AC supplies or
DC, Other type faces can be purchased to
convert to weather operations. To mount
the type faces soft solder is used, which
permits one change the fractions pallets
quite easily. Key tops can be changed by
lifting ‘at the top of the keys and pulling
up, to replace, reverse the operation.
Normal amateur operations are at a speed
of 60 WPM, using gears which have num-
bers 74912 and 74913, However, speeds of
75 WPM can be had for other uses. To
vperate with a typical set-up amateur
circuits, one would connect cords and plugs
to terminals 41 and 42 for the printer, if
there is no polar relay wired into the
circuit.

If a polar relay has beeninstalled, itis
necessary to connect one of the coil lead
from the selector magnet which was con-
nected to terminal 65 and move it to term-
inal 66, This lead goes to terminal 42,
Next remove the lead which goes to the
polar relay socket from terminal 61, and
tape up. Then move the other selector
magnet lead which.was on terminal 62
and connect it to terminal 61 which goes
to terminal 41,

The keyboard counects to terminals 32



and 34, Other wiring can be traced on the features show major items on the model 15,
Photographs of wvarious

circuit shown.
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The MAINLINE “AK-1”

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

The Mainline
may be used on AM or FM transmitters
on v.h.f. bands such as 6 meters and 2
meters, or it may bk used on some types
of s.s.b. transmitters on3-30 MHz. bands.
Articles have been written! covering the
problems involved in the usesof a.f.s.k. on
s.s.b. transmitters and the arguments will
not be advanced again at this time. The
operator should keep in mind though that
good suppression of the carrie: and un-
wanted sideband are necessary. Above all,
be sure you do not over-drive the input
merely to assure maximum output. Back
off on the audio input until the output of the
transmitler begins to fall off; that will be
your best operating level.

The AK-1 does not use an L/C oscil-
lator, hence the typical keying transients
experienced in nearly all other a.f.s.k.
units using inductors are not present. The
AK-1 also has a fine 5-pole Butterworth
filter to eliminate all harmonics and at the
same time form a symmetrical sine wave
output, neither of which mosta.f.s.k. units
can claim. The AK-1 also has outputs for
carbon mikes and for high-impedance mi-
crophones,

Due to the nature of an L/C oscillator,
you must add either “L” or “‘C”’ tolower
the frequency. Thus you typically have an
88 mh. toroid and a 0.033 capacitor togive
2975, which is then lowered for mark to
2125 by the addition ofa 0.03 or 0,033 cap-
acitor. It is simple to see how difficult it
would be to arrange a workable system that
would offer both 170 and 850, letalone any
‘‘other”” shifts. Also, it is quite difficult
to add ‘‘narrow shift c.w. ident’’. that is
right-side up, thus meeting F.C.C. sugges-
tions.

The Mainline AK-1 A.F.S.K. unitover-
comes these objections by using a R/C
oscillator. By adding *‘R", the frequency
goes up, so the reader sees that you can
add any of several different resistors to
get any ‘‘up’ irequency you want. Thus

nce 2125 is set, it is not affected by the
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AK-1"" A F.S.K. unit’

AFSK Unit ...

‘‘other’’ resistor or resistors you may
add. In this manner itissimple toget 2295
for narrow shift or 2975 for 850 shift, or
anything in between for ‘‘any’ shift you
may want. You can also see how simple it
is to add a circuitto give narrow shift c.w.
ident. that is always right-side up and al-
ways the same shift, regardless of the shift
you are using for RT Y iransmissions.

EXPLANATION OF THL AK-1

A unijunction transistor is used as a
microsecond pulse generator. It runs at
4250 pulses per second. These pulses trig-
ger a saturated type flip-flop which flips
once for each pulse. This gives symmetr-
ical square-wave output of 2125 ‘‘flops”’
per second, Since square waves have only
odd harmonic content, you then have har-
monics of 6375, 10625, 15875, ete. It is
rather easy to filter out the 6375 frequency
and the other harmonics are so easy to
filter we needn’t mention them.Following
the flip-flop is a 5-pole Butterworthfilter
made up of two 88 mh. toroids. This filter
cuts off a little above 3,000 cycles. It not
only removes all the harmonic content re-
maining, but at the same time changes the
square waves into symmetrical sine wave
output. The output of the filter then goes
two directions -- one for high impedance
microphone inputs requiring very low volt-
age levels, and the other going through an
emitter-follower stage to provide the stiff
output needed for carbon microphone in-
puts, where you often need toinclude a 100
ohm resistor to simulate the d.c. current
drawn by the microphone. This circuit is
designed to give approximately 0.5 volt
peak, which is comparable to the voltage
generated by the carbon microphone.

SHIFTS AVAILABLE

The circuit shows how you may, if you
like, have five pots on a four-position
switch. The one pot is adjusted to give
2125, The switch selects 850, 170 and two
other choices if you wish to add them. One
position will give any shift from approxi-
mately 150-860 and the second positionwill
give any shift from approximately 10 to
200 shift. Thus you can experiment with
any shift you want and not ‘‘rob’’ one of
the pre-set positions. 5



C.W. IDENT.

By shorting the point titled: ‘‘C.W.
KEY” to ground, the frequency is shifted
approximately 110 cycles higher. This pro-
duces ‘‘right side-up’’ c.w. that is easyto
interpret. If you wish more shift thanthis,
make the 430K resistor smaller, such as
390K. The F.C.C. requires at least 100
shift for c.w. ident.

THE INPUT

Literally any system that puts positive
voltage on the input for space signal will
key this unit. It was designed to be oper-
ated directly from the f.s.k. output of the
TT/L or TT/L-2 units. However, most
f.s.k. systems have positive voltage on
space, and will operate the unit equally
well. If you wish, you can also hook the

AAN— #1272

E 10K Qz J_ . 100
10

Tav zaner

850 NARROW
O
K WIDE
170
2500 100K 500K m:? 1000
ADJ
A o 150~ 20- ™
BE0 180 2125
2975 22685 SHIFT SHIFT K
47K 220K 8 ?593
51
4700 15K mué zza«{ 13005 Q4
THE 500K AND 3M POTS ARE R.H. LOG
THE RESISTORS IN SERIES WITH EACH
POT MAY NEED TO BE CHANGED TO REACH ol 2NABT |
THE INTENDED FREQUENCY. THIS WAS Y LAR 27
DONE SO SMALL POTS COULD BE USED. I
+12 - +12 7
zzks Q7
VHF
ko
[ g < 10
— 47 LN
B8MH  BBMH 36008 4708 sy
18K _—— —
—"
+ + | 015 ssB
12003 033 .068 0337 +
220 R*
GND
o]
120
BN —

THE MAINLINE “AK-1" AFSK UNIT
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keyboard between ‘‘input’’ and ground, and
then connect a 4700 ochm resistor between
input and plus 12 volts. Thus when the key-
board opens for ‘‘space’’, the plus 12 volts
will cause the input transistor to conduct
producing a ‘‘space’ output frequency.
When the keyboard again closes for
‘‘mark’’, the positive voltage is shunted
to ground and the input transistor no long-
er conducts, returning to ‘“mark’’.

The unit adapts readily to the Mainline
ST-32%also, but in this case the auxiliary
transistor must be added to the ST-3 for
“‘conduct-on-space’’. )
CONSTRUCTING THE UNIT

A printed circuit board is available, as
are any or all of the parts, from K8JUG.
It only takes an hour or so to solder all
the parts on the printed circuit board at
which time you are nearly finished. You
will need to drill a few holes in a chassis
for the various pots and output connectors.
The entire project could easily be done in
one evening’s time.

The board was constructed so the re-
sistors could be hand picked, thus allowing
small-value pots to be used for 2125, 2295
and 2975, Thus once you have selected re-
sistors that enable the pots to reach the
frequencies desired, you can then easily
tune the correct frequencies viaa **verni-
er’ action. You can also use larger pots if
you prefer.

Use a 0.01 or 0.005 capacitor directly
to ground at each of the four output jacks
to minimize r.f. being introduced into the
unit. These are not shownonthe schematic.

POWER SUPPLY

The unit requires about 50 mills at 12
volts. The power supply shown in the Main-
line ST-3 article is more than adequate
to drive this a.f.s.k. unit, in addition to the
ST=3. In that event, the 56 ohm resistor
will need to be changed tokeep 10-20 mills
current through the 12-volt Zener. That
same power supply can be used exclu-
sively for the AK-1 if you prefer.

The Heath Company has a brand-new
regulated 12-volt supply (the IP-18) for
$20 that is ideal todrive not only the AK-1,
but the ST-3 as well. That is a 500-mill
voltage and current regulated supply.

PARTS

The Q2 and Q3 transistors are literally
any PNP silicon types you can find. Q1,
Q5, Q6 and QT are literally any NPN sili-
con units you want to use. The unijunction
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transistor is a $0.96 Motorola 2N4871, al-

though other units may be used as well,
The Pots used were the Centralab *“‘Fas-
tatch II"” types, merely because they were
low cost and could be obtained with flush
screw-driver adjustment shafts. The 0.01

capacitor should be a 10% Mylar type.

THE OUTPUT FILTER

Many s.s.b. transmitters are ‘‘tail-
ored’ for voice transmission and cut off
around 2400 cycles. In this case you will
probably need to change the b.f.o. crystal
s0 that normal 2125 and 2975 tones may be
transmitted. It’s much better to change the -
b.f.o. crystal than to attempt to transmit
with unorthodox tones such as 1275 and
2125. In the first place, the second har-
monic of 1275 is 2550, and it would be rath-
er difficult to construct a filter to eliminate
a strong 2550 harmonic so close to 2125,
In addition, the side-band suppressionwill
suffer somewhat. Also, on many oscillators
the relationship of 1275 and 2125 makes it
more difficult to generate good sine waves
of both frequencies. Further. keying tran-
sients are much greater, usually.

Since many transmitters already pass
2975, you may not need to change the trans-
mitter at all. However, many umes the
space tone of 2975 will still be down 20=-30%,
and more from that of 2125. A high-pass
filter is included in the AK-1 design that
you can ignore if not needed. Itis made up
of the 0.015 capacitor on the output and the
resistor marked: ‘*R*’’, If your space out-
put on 2975 is down somewhat from the
mark tone of 2125, try various values of
resistance at this point, In my case, using
a Hallicrafters HT-32A, it was necessary
to use about 4700 ohms resistance to give
equal mark and space output on the trans-
mitter when the audio was backed off to
the point the transmitter input was not
saturated. Thus a linear amplifier can now
be used withthe HT-32A running only part-
ial input and have balanced mark and space
output levels.

TRANSMITTING WITH A.F.S.K.

Only when transmitting (and receiving)
on lower sideband are normal techniques
possible. Do not use upper sideband for any
normal RTTY purpose, either for trans-
mitting or fof receiving. Be sure not to
overdrive the input with too high an audio
level. You will be pleased to find as you
change the switch to another shift that mark
frequency always stands still. Thus toad-
just the ‘‘space’’ tone to anything you want,



merely tune in mark, depress the “*break’’
key on the printer to get ‘‘space’’ and then
adjust the appropriate pot tor whatever
shift you want. Now you are finished. It’s a
“‘one-shot’’ adjustment.

The c.w. ident. retains the same shift
regardless of what position the selector
switch is in.

SUMMARY
The Mainline AK-1 should provide an
excellent system for those who require an
a.f.s.k. unit. It offers many outstanding
features not usually found in other a.f.s.k.
units such as 170 shift as well as 850 shift,
narrow-shift c.w. ident.; outputs for both
v.h.f. and s.s.b. transmitters; no keying
transients such as are found in L/C oscil-
lators using inductors; no harmonic con-
tent; excellent sine wave output; and a high-
pass filter to equalize mark and space out-
puts on your s.s.b. transmitter. The parts
as well as a printed circuit board designed
by the author are available through:
TRUMAN BOERKOEL K8JUG
NEWARK IND» ELEC. CORP.
2114 SOUTH DIVISION
GRAND RAPIDS, MICHIGAN 49507
COST
Total cost as shown is around $28 less
power supply and printed circuit board. If
all components are ordered through
K8JUG, some savings over this figure will
be possible in a *‘kit”* form.
STABILITY
The AK-1 was designed for use with a
12-volt power supply. Tests were run
varying the supply voltage from 8-16 volts
d.c., and only one cycle change was noted
on a digital audio frequency counter.
Long-term stability has been quite good,
and has stayed within 1-2 cycle of 850
shift, There will be a little drift the first
few seconds after the power supply has
been turned on, although the 850 shift it-
self will remain 850, 2125 mark may drift
for a few seconds. This is of literally no
importance, as we are talking about per-
haps 10 cycles from *‘cold’ until a few
seconds later.

SETTING THE POTS CORRECTLY

You can connect a counter (if you are
ucky enough to have one) or else a pair of
neadphones into the **VHF?”’ jack. This has
enough output to be easily heard in the
phones, and the pots can then be set to
correspond with known audio tones from
an audio oscillator, musical instrument,
tuning forks, etc. Toget any of the “*space”

8

frequencies such as 2975, 2295, etc. on the
other pots, just depress the break key on
the keyboard and hold it down while making
the adjustment,

FOCTNOTES:

1. QST, June 1965, pg. 32 HOFF: “Audic
Frequency-Shift Keying for RTTY?*
2% Sept. 1968 RTTY JOURNAL page (5)
HOFF: The Mainline ST-3 RTTY De-
modulator,
* * *

Take a Pencil ! . ..

We didn’t miss any pitches in the July
issue but sure struck out with the bases
full in September. Take your pencil and the
September issue and make the following
corrections.

The first three paragraphs in the left
column on page nine belong with the article
appearing on page 1li. The main article
then skips directly from the bottom of page
8 to the paragraph commencing: ‘*With the
27K resistor shunting the. . .(ete.)"’

Also, the second line from the top in the
right column of page 9 should read: ‘D10
and the ones in the high voltage power
supply are Sarkes-Tarzian 1N4004 400-
volt PIV at 35¢. The 12-volt Zener is a
Sarkes-Tarzian at 62¢, etc.”’

* * * )

BROAD MINDED
USE NARROW SHIFT

WHY Narrow Shift ? ?

Narrow shift offers probably the great-
est single achievement in the state of the
art that we can develop for some time to
come, It is highly effective incircumvent-
ing CW interference: itradically increases
efficiency, it drastically decreases the
band-width required by only one station. It
is still effective as wide shift for selective
fading. It is not overly difficult to achieve
technically, and it offers tremendous po-
tential for reduction of errors. Although
only lightly touched upon, it allows use of
narrow filter in both the converter and re-
ceiver, thus inherently offering substantial
improvement in signal-to-noise ratio.

* " « ‘CARTG”
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Checking Distortion

GORDON ELLIOT WHITE
5716 N. Kings Highway
Alexandria, Va. 22303

One of the most useful things to have
around an RTTY operation is areally good
distortion meter, It is surprising what you
can learn from a top grade meter, trig-
gered scope, and accurate time base and
character generator when you examine
your keyboards, selectors, demodulators,
AFSK oscillators, etc.

My curiosity about exactly what was
going on in my RTTY gear was set off by
Ron Guentzler’s VHF column, with its good
description of loop characteristics, par-
ticularly his discussion last winter of dis-
tortion, I had the opportunity to use avery
fine, very costly Steima Corp. DAC-V
‘‘data analysis center’ distortion set in
the shack here for about six weeks. The
following paper contains some of the re-
sulting observations, together with photos
off the DAC-V scope.

The DAC-V calculates distortion on a
direct reading meter, using digital tech-
niques which may be read easily to less
than 1%, peak or instantaneous. The trig-
gered’ scope in the set provides an accur-
ate, dramatic presentation of the loop cur-
rent in such aclear manner that the effects
of bias and distortion are readily seen, and
readily dealt with,

Fig. 1 is a diagram of the Baudot char-
acter ‘Y in 5-level, 7.42 unit code. The
upper line represents ““mark’’, or current
flow in a neutral circuit, and the bottom
line ‘‘space’ or no-current. Ideally, the
start and five informationunits are identi-
cal in length, with the stop pulse (marking)
being 1.42 times the length of the other
pulses. Transitions should be perfectly
space, as indeed they are shown in the
drawing.

Most scopes will not show this pretty a
display, but the DAC-V display (fig. 2)
approaches the ideal. The slight curl at the
start of the space pulses result chiefly
from the circuits in the scope which widen
the trace for easier reading under bright
ambient light conditions.
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on RTTY Signals

Fig. 2 shows as perfect a Baudo “Y*’
as you will see. The character inthis case
was generated electronically in the test
set.

There is minor distortion shown inthe
length of the start pulse, for example, but
this is an effect created by the time ex-
posure required for the photo, and was not
actual distartion of the character. The
first pulse to the left is the start unit,
followed by Mark, Space, Mark, Space,
Mark, and the 1.42 unit stop pulse at the
upper right,

Fig. 3 shows the same “‘Y'' character
with the introduction of spacing bias; the
space pulses are lengthened and the mark
pulses shortened, while the overall char-
acter length remains the same as the un-
distorted character. This figure shows
about 409 bias - a little more and no tele-
printer will be able to tell whether the
lengthened start pulse should be ‘‘start’
or a spacing pulse in unit #1. Over 509
and even most non-parity regenerators
can’t tell either.

Fig. 4 shows a good ‘“Y’’ signal after
inductance has been added to the loop: the
space-to-mark transitions are rather
badly rounded off by the selector magnets,
which take five or six milliseconds to sat-
urate, thus preventing the current from at-
taining mark level ‘“on time’’. The effect
is the same as spacing bias. The lengthof
the effective mark pulse is shortened by
the rise time required.

Well-adjusted selectors will close at
the 50% point of the rise, and open quite
rapidly - as fig. 4 would indicate - on the
following mark-to-space transition, thus
compensating for the bias to a degree,
However, there is always some spacing
bias involved in a loop containing selector
magnets. On radio circuits the instantan-

-eous distortion caused by propagation

problems may jump from near zeroto 50,
and vary in between at arapidrate, When-
ever the received distortion (which you
can do very little about) adds to the sel-
ector-induced bias to produce more than
427 total bias, you get garble, possibly
extending to several characters before
synchronism is restored. Thus you ¢ .e

9



Character “*Y*

MARK

SPACE

Start 1 2 3

Fig. 1
cthat the apparently minor magnetbias may
be the straw which breaks the camel's
back in RTTY reception.

Fig. 5 shows spacing bias so severe
that full marking current is not attained
until the end of the mark pulse - this is
total garble material in most cases, how-
ever the dip in the trace on the space-to-
mark transition is caused by pull-inof the
selector armature, so you see the printer
is trying to do its job despite a rotter
signal,

It is surprising just how much distor-
tion can be found in a loop you thought was
“‘clean’, I found that my favorite boat-
anchor D.C, loop supply suffered from
severe 60 cycle ripple, so bad that it made
‘‘holes’” in the markingpulses, Turned out
to be a filtering capacitor, but Iwould have
had a hard time finding the source of the
problem without the DAC-V display. Ialso
learned just how bad was the effect of var-
ious loop-current-operated relays, such as
the motor-control relay in some #28 mach-
ines. The inductance of these relay wind-
ings, if not shunted when the printer is
receiving, can degrade a loop to the point
of failure - they were responsible for Fig.
5 as a matter of fact.

Most scopes will not show this clean a
picture of the loop, but if you have access
to a really good triggered scope, try look-
ing at your loop this way. It will enable
you to set slicer levels, mark and space
oscillators, and other terminal unit para-
meters until you can see the distortion
disappear.

The scope display - and the meter type
display - will also help remove distortion
from keyboard signal generators, TD’s,
etc., and if you have a character genera-
tor which may be set to measurable dis-
tortion points, you may be able to adjust
your printer or reperf for optimum re-
ception of typically lousy signals with
some degree of precision.

Actually, most printers do very well.
After looking at the garbage which passes
for an RTTY signal on mast high-frequency
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circuits, you will be amazed that we get
any copy at all, most of the time,

If you want to do something about that
apparently irreducible selector magnet
distortion, you have twg solutions: first,
the familiar polar relay (2556A or 314, the
latter a modern mercury-wetted type). The
relay has alot less inductance than the sel-
ector magnets, and if you can stand the
‘‘hash’’ it generates, it will help a great
deal. The most modern method however is
to insert a Selector Magnet Driver, usually
transistorized, in the loop to isolate the
magnets. The S.M.D. derives its signal
from the voltage induced across a resis-
tor, thus showing pure resistance to the
loop. The driver, usually 2 or 3-stage,
generates its own current pulse to drive
the selector. Though obviously the induct-
ance of the magnets still exists, the SMD
is so designed as to give very fast rise
and fall times, overcoming the inherent
bias.

This becomes vital in a loop with sev-
eral machines on it. Where the selectors
themselves would induce more than 420
bias, a series of SMD’s can be used which
add virtually no bias no matter how many
are added in series.

Few of us can afford a DAC-V, but a
good DC-coupled scope, with accurate,
triggered sweep, in the Textronix class,
can do nearly as well. You simply hook
the deflection plates of the ‘scope across
a resistance in the loop, and adjust the
sweep for a stable display. Thisisusually
done most easily with a steady character
being sent, as from atape or test distribu-
tor. It is not recommended that this be done
from off-the-air signals as propagation
variances make such gigmals ambiguous
and hard to stablize.

The resistance can be added to the loop
or the scope hooked across your loop-ad-
justing pot, if you have one. The size of
the resistance affects the-voltape drop and
the amount of deflection on the ‘scope, so
different amounts of resistance will take
varying degrees of amplification.

Since RTTY signals are not, synchron-
ous, the sweep must be triggered on the
start pulse, demanding considerable sta-
bility in the ‘scope. Cheap scopes will not
work very well for this application, A good

-scope will lack the ease of setting up the

signal of the DAC-V, and the trace en-
hancement, but it can be quite useful none-
theless. You can spot maladjusted trans-
mitting contacts, T.U, or AFSK oscillator
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bias, and other problems and watch the
distortion disappear as you make adjust-
ments. Bias effects with low loop voltage
vs high loop voltage is easily seen, and
adjustments of all terminal gear made to
provide optimum signals to the printer or
transmitter,

* *

s W
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RTTY theory &
applications-

RON 'RG' GUENTZLER, WSBBB
Box 30

ADA OHIO, 45810

Route 1

RTTY FOR THE BEGINNER -
AN AFSK KEYER

Last month we described the two prin-
cipal methods used to transmit a RTTY
signal: 1) Frequency shift keying (FSK),
and 2) Audio Frequency Shift Keying
(AFSK). It was shown that they are insome
ways quite similar in that the frequency
of an oscillator is shifted between two dif-
ferent frequencies as the contacts on the
keyboard of a teleprinter open and close.
In the case of frequency shift keying, the
frequency of the oscillator within the trans-
mitter is shifted. This is usually accom-
plished by slightly modifying the oscilla-
tor circuit within the transmitter. Conse-
quently, no circuit for a frequency shift
keyer was given because the actual circuit
depends upon the specific make and model
of transmitter being used.

In the case of audio frequency shift
keying, the frequency of an audio oscilla-
tor is varied between two different fre-
quencies as the keyboard contacts open and
close. The output of the audio frequency
shift keyer.is connected to the micro-
phone input of a voice transmitter (AM or
FM). Because the AFSK keyer is not built
into the transmitter, essentially any AFSK
keyer can be used with any voice trans-
mitter, (Of course, the input impedance of
and level reguired by the transmitter will
have some effect upon the specific re-
qdirements of the AFSK keyer, but the re-
striction can be considered minor.)

This month we are going the present a

-circuit for a simple but quite good AFSK
keyer. This is essentially the same key-
er presented inthis ‘‘column’’ about a year
ago; the only noticeable glifference is thata
positive 24-volt supply is required this
time and the transistors are the 2N3819
which is cheaper than the one used prev-
iously. The 2N3819 can be obtained from
Allied Radio, Catalog Number 49 C 32
2N3819-TI, at $0.90 each.

THE AFSK KEYER

Although an AFSK keyer 'can be built
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with a single oscillator and a capacitor

placed across its turned circuit to shift

the frequency, more versatility and re-
duced keying transients can be obtained by
using two separate continuously-running
oscillators whose outputs are ‘‘gated” by
the opening and closing of the keyboard.
The two major advantages of separate
oscillators (one for mark and one for
space) are:

1) The frequency of each oscillator can
be adjusted independently of the other,
and

2) The levels of mark and space tones
can be independently adjusted.

The circuit will be described briefly
and then various portions of the circuit
will be described in some detail.

The oscillators use the familar Hartley

circuit consisting of an 88 mH 'toroid:

shunted by the proper amount of capacit-
ance to give the required 2125 and 2975 Hz
resonant frequency. The values shown for
C3 and C4 are the approximate values re-
quired, The exact values should be de-
termined by measuring the output fre-
quency and adjusting the capacitors until
the frequency is proper. The capacitors
can be ‘*varied” by shunting small mica
capacitors across C3 and C4 or by using
Arco mica trimmers.

The oscillator transistors are TI
2N3819’s, These are N-channel junction
field effect transistors. The resistors R1
and R2 and the capacitors C1, C2, and C5
are for decoupling. R1 and R2 can be used
to measure the drain current on the tran-
sistors. It should be from 4 to 8 mA.

The keyboard is connected into a “‘loop?’
composed of R6, R7, and R8; the loop is
fed from 130 V or higher. R6 is adjusted
to give a loop current of 60 mA. (Actually,
R6 is not really necessary and the loop
current does not have to be set to 60 mA
unless a selector is also put into the loop.
The selector is undesirable for reasons
described later, but ““force of habit’! or
good telegraph practice indicate that 60
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mA is desirable,)

Assuming that R6 is present and it has
been adjusted to give 60 mA loop current,
during marking condition from the key-
board (contacts closed and 60 mA flowing
in the loop) the potential at point A’ is
approximately+48 volts; during the spac-
ing condition (no loop current), the potent-
ial at point “*A”’ ig approximately 0 volts,
This variable potential is coupled into the
diodes D1 and D2 thru a delay network
composed of R9, C6, and R10, The varying
potential at point ‘*A’’ causes one or the
other of the diodes to conduct. For ex-
ample, during a mark the potential at point
*A? is #48 volts; this voltage causes diode
D2 to conduct or gate the output from the
mark oscillator into the output amplifier
Q3. The output from the space oscillator
will be blocked from Q3 because D1 is re-
verse biased.

During a space, the voltage at point
‘A’ is approximately 0 volts causing D1
to conduct and D2 toopen. Therefore, dur-~
ing a space the output from the space oscil-
lator is connected to @3 via D1 and the out-
put from the mark oscillator is blocked
from Q3 by non-conducting diode D2.

*29v +27v

2n38/9 '_

+29v

Space Lever

R4 and R5 control, independently, the
levels from the two oscillators while R11
controls both levels simultaneously.

The network composed of R12, L3, and
C7 is essentially a “‘simple-minded’’ band
pass filter. The output stageis a common-
source amplifier transformer coupled to
the transmitter audio input circuit.

Capacitors C1 and C2 can be any value
greater than 1 uF. C5 should be as large
as possible,

It was found that the frequency of the
oscillators changed less than 1 Hz when
the supply voltage was varied from 18 to

.26 volts. With stability that good, no reg-

ulation is required.

The diodes should be silicon junction
diodes. This is desirable in order to geta
good forward to backward resistance ratio
with the magnitudes of oscillator and
switching voltages available. We used the
1N482 because it was (and is) readily avail-
able. (Allied Cat. No. 49 C 12 1N482-SYL,
at $0.66 each.) (Insidentally, that makes
the total cost of transistors and diodes
$4.02, which isn’t too badl)

The switching delay network composed
Continued on Page 17
+29v

+efv v
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RTTY-DX

JOHN POSSEHL - W3KV
Blue Bell, Pa., 19422

Box 73

Hello there. . .

I suppose that one of the penalties of an
extended vacation is the difficulty inpick=-
ing up the reins again and getting back on
the track, It seems that the ‘‘usually re-
liable sources’’ from various parts of the
wdrld that make this columntick were also
an their Summeér Holiday so news this
month is mighty scarce. Iguess that we all
waited for Maurizio’s expedition to end
before heading for the hills or the sea
shore, Although I had a printer and re-
ceiver set up to try to monitor the bands
while down at the Atlantic shores it was
impossible to copy anything due to the

.terrible noise caused by leakage.on the
power lines. Well, now that the sand is
out of my shoes and the seaweed out of my
hair and the excuses taken care of let’s
see what has been going on.

It is always a pleasure to add to the
ever growing list of applicants for WA C.
This month the certificate goes to --

Nr. 111 Bud Smith  W2LFL
Bud has been on and off RTTY for the past
eight years and finally got Asiaconfirmed
with a QSO/QSL from KR6MH in early
August. Bud indicates that this station is
at a Marine Corps Base, Camp Hansen,
on Okinawa and that the operator was Bob.
Unfortunately,- Bob was up for discharge
in mid August and the other operators at
the station are not RTTY oriented so we
will not hear this one again until another
‘‘piano player’’ comes along.

Bud also sends some welcome news of
pending activity from Japan. He had a
cross mode RTTY /SSB contact with KA2DO
in Tokyo on 14 mc. Don at KA2DO was on
SSB and answered Buds RTTY CQ DX so
apparently they have the receiving equip-
ment available. He indicated that they
would be available for Ten meter skeds in
mid September so it could very well be that
they are on by the time you read this. It
would probably pay to tune up around 29040
when the band is open at your location. With
the coming of Autumn and the change in
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propagation I'en should be showing signs
of activity again.

A note from Ed De Young, KH6GLU,
says that he has been on RTTY for about
two months and is available for skeds for
all those needing Hawaii for WAS or WAC,
especially you fellows in Europe and Afri-
ca. He is running a kilowatt into a varie-
ty of antennas and can operate all bands.
You may recall that Ed is the chap that
was on Fanning Island as VR3DYa few
months back and had the RTTY world on
their toes waiting for activity from there.
Unfortunately, Ed explains, the 90 foot re-
search vessel was so loaded with scienti-
fic equipment that the Model 15 was left
gtranded on the dock. He promises how-
ever, that in future trips the RTTY gear
will be the first aboard. For skeds or
@S1’s Ed’s QTH is Box 762, Kaunakakai,
Molokai, Hawaii 96748.

1 had the pleasure of a very solid QSO
recently with ZS60Y. The operator is Vic,
and akhough very new at RTTY he puts out
an excellent signal.The time was 1300z,
and in this location at that time South
Africa comes via the long path on 14 me.
For the contest vou might also keep in
mind that VK will be perhaps coming
through via long path at about 2000-2100z
on 14 me. Venkat, VU2KV, will no doubt be
on for the contest and can usually be found
at 1100-1300z the long path on 14 me. or
the short path on 21 mec. if that band is
open. These times and frequencies hold
pretty much for the Eastern part of North
America and unfortunately we have nodata
for other areas at the presenttime.

A short note from Dave, W2CNJ, in-
forms us that both DL7KN and DJ@LDA
in West Berlin are on all bands but are
particularly looking for contacts on Forty
Meters. 7045 ke. is the frequency and
they are on from 2200 to 2400z. Let us
hope that they will be there for the con-
test as forty always seems to lack in
activity.

Lamberto, I1ROL, informs me that
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the H11Y Group in Italy have a net fre-
quency on 3620 kc. and that activity canbe
found there at most any hour. The boys in
Germany tend to be lower in frequency,
at between 3575 and 3600 kc. We here in
the States seem to center around 3630 kc.
Although it is pretty tough to make askip
across the pond on Eighty Meters it might
pay to tune around a bit during the contest
and pick up a few multipliers.

Both ON4BX and ON4CK had a solid
contact with Louis, FK8AZ, on the first
week end of September. The time was
0800z, Louis continues to be quite active
and apparently can be found at most any
time between 0500 and 0800z on 14 mec.
Arthur also says that Miki, YU6ZAA has
been active again as of the end of August.
Incidentally, Miki answers QSL’s very
quickly if you sent one direct with a few
IRC. His QTH is Miki Bozovic Savina 77,
Herceg-Novi, Yugoslavia. Also reported
was activity from EP2HL in Iran, Heison
50 baud only at the moment. Iranianstations
have appeared from time to time in the
past. In fact, a few contests ago I printed
one in contact with DL3IR but they continue
to be very evasive. Let’s hope that Henry,
EP2HL will be around long enough to give
the boys a chance at this rare country.

Anotice ot a change of address for
Cas, ex KA9Ak says he has been moved
again and still no RTTY allowed. He does
have his log and a few cards from KASAK
with him however incase somebody missed
on a QSL. Send it to the Journal address
and we will forward it.

Bert, VE3EUU expects to visit with
Jose, PJ2MI, the last of October. They
hope to activate FS7- on French St.
Maartens on October 28-30th so watch
for them. Probably 20 meters only.

To give you an idea of current RTTY
activity the following stations were either
worked or logged here in the past sixty
days or so. All of them, with only a few
exceptions, were onl4 mc. as that is where
the activity seems to center. Hopefully, if
most of them show up for the contest we
will have a pretty busy week end -- G2RF,
G3IV, G3LNN, G3BRA, G3CXX, G3HKR,
G3PGJ, G6JF, GBLT, DJ3VI, DIIEZA,
DL1TV, DJ1KM, DL3IR, DL3BA,DJSGT,
DLOMV, DJOLDA, DJ9LS, DLOFF,
DLOIB, DL4XG, DL4JX, DJ6ZBA, DL8VX,
DJOEL, DL2WB, DJ9RY, DL1IN, DL3RNP,
DJ9XBA, DM3DD, DMOGST, I1KG, I1AHN,
I1BPD, I1CWX, IIAFF, I1IDFA, I1ZWY,
I1BNT, I1BGY, I1CTE, I1TOL, I1LAP,
I1VN, IlAQH, OTLM, I1JOE, IlKFB,
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IIAYX, I1KPK, I1CLC, I1PHD, I1CAQ,
IITAB, I1APV, I1BAX, IIWBH, PAOAA,
PAOXKB, PAOLBN, PAOQJ, PE2EOV,
PAOFM, PAORE, PAOCDV, PAOGKO,
F2TB, F3PI, PSKW, F5QE, F3UW, F8UC,
F3WV, F2BW, SM5QV, SM7BBJ, SM4GL,
SK2AV, SM3BCV, SMBOH, SM3DZB,
OZ70F, 0Z60B, 0Z2JC, OZ4EDR, OZ9SL,
VK3NR, VK3PB, VK3DM, VK4NP, OE3HP,
OE2FUL, UAlKBW, UA4KED, HK3SO,

HK7XI, HASFE, HASKBF, HB9AKA,
YV1IK, YV5AVW, YV5HG, YV5CIP,
YVIQB, KP4QM, KP4JM, KP4ARY,
OA4BR, KHBAX, KH6GLU, ON4BX,

ON4CK, ON4NE, LULAA, LUBEX, LU4DA,
LUTDDG, LU7TEBB, LUSDR, PY2(CQ,
PY7TNK, 6Y5NY, 6Y5RA, KR6FQ, KR6MH,
HC1MF, HC1TH, VE1SI, VE1AK, VE4UM,
VE4FG, VES5DR, VESLG, VE7BHH,
FG7XT, PJ2CR, PJ2MI, EL2N, LX2FB,
CX8BP, OK1MP, UQ2AB, VQ8JX, FK8AZ,
YU6ZAA, KM6BI, KG4CX, CE3EX,
ZL2AFE, 4A10E, F9RY/FC, IP1BPD,
CN8BPD, 7X2BPD, 3V8BPD.

In closing, just a few words on the con-
test based on past observations. First,
throw away the yard long CQ tapes, make
the calls extremely short and ““LISTEN"’.
A long CQ is probably QRMing a QSO al-
ready inprogress onthe frequency. Second,
the rare DX and ‘‘one of a kind’’ station
must control the frequency and tell the
boys where he will tune otherwise he will
not copy a thing as two 850.signals in the
passband are hardly compatible. But best
of all, use NARROW SHIFT. Good Luck in
the Contest.

73 de John

DELAWARE VALLEY GREEN KEYS

Since it was first mentioned in the April
issue as being in its formative stages, the
Delaware Valley now has a fully organized
RTTY club. The name is ““Delaware Valley
Green Keys’” and it meets the second
Thursday of each monthat 8:00 P.M. Meet-
ing place: Borough Hall, Lakehurst and
Hessian Avenues, National Park, New Jer-
sey (few miles south of Camden) Active
membership is well over fifty and includes
such RTTY pioneers as Phil Catona,
W2JAV, and Dick Urian, W3CRO. Visitors
are always welcome and you are assured
a pleasant evening that is strictly RTTY.
Further information is available from Club
Secretary, Bob Yamasaki, WA2WPZ, 560
Barlow Avenue, Woodbury, New Jersey

08096.
de W3KV

* * +*
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We are still waiting for somebody to
tell us a good reason, or any reason, for
the printing of ‘CW ID to follow’ at the end
of each transmission,

* * *

Alan, VE7TBHH is interested in hearing
from RTTY fans that are also members of
the QCWA, if enough interest is shown he
would be interested in forming a net with

other members,
* *

A letter from VE2UN says that by using
the list of commercial frequencies by John
Max{ield in the July Journal he was able to
monitor the Czech and French press ser-
vice and got the news of the recent Czech
crisis at least an hour aheadofthe UP and

AP services,
* *

Need 5/16 2 tape for a WU 2B printer?
$15. a carton of 6 rolls from-Paper Mfe.
Co. 9800 Bastleton Ave. Philadelphia, Pa.
(courtesy W3PYW-W2RUI)

* * *

In our file we have one heading **Future
Articles” ahd it is empty. . .Since publish-
ing the Journal this file has been like our
weather, either hot or cold but so far some-
thing has always turned up to keeno things
going, Take this issue, the material we
wanted to run took more space than 16
pages, filling up 20 pages used up all the
surplus we had been hoarding for a cold
day. Hopefully something will. turn up in
the near future, Lets hear from you budding
authors or technicians. If we get real
pinched we have been thinking about a few
reruns of popular articles from past is-
sues that are no longer available and we
would like some letters‘from subscribers
that may have ideas or comments on RTTY
that should be cffered to readers for con-
sideration.

* * *

Our supply. of RITY Binders is ex-
hausted. We will be ordering more but de-
livery will be about two months.

* * *
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In a release from the Navy Mars we
note a list of 576 licensed amateur calls
and over a hundred names without licenses
that copied the RTTY Armed Forces mes-
sage perfectly. Inglancing through the calls
we found very few that we have ever heard
on the amatuer bands. All this enc urages
our hope that in the coming contegt many
RTTY stations will be active either in the
low frequency band section or at least in
the SWL division where just copying as
many contest exchanges as possible can
win an award. And, wouldn’t it be some-
thing if somebody could work all states
over the week end. We hope that stations
in the scarcer states can make an extra
effort to spend as much time as possible

on the air during the rontest.
*

* *

In the September issue WA2YVK ex-

plained a modification to a Drake T-4X/T
for FSK, The Drake factory informs us that
only a limited number of VFOs needing
this &hange were produced, and if made to
the later models <ould produce instability,
They suggest writing the factory if in-
structions in the manual do not work and
stating the problem.
* * *

In answer to a number of inquiries,
sorry, but we do not have any Gift Cer-
tificates for subscriptions. Probably a good
idea but like a lot of ther things we would
like to do, just never seem to get the time,

* > *

We have another supply of International
Reply coupons that have been received for
payment from foreign subscribers. We
will sell these to anyone at 10 for a dollar.
Saves you 50¢,

* * *

The reprint of the TT/L-2 demodulator
is temporarily out of stock. We hope to
obtain a few more so those that have writ-
ten for it please have patience. The demand
for this article seems to be insatiable.

* * *
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Continued from page 13 _
»f R9, C6, and R10 can be changed if more
liode current is required or if the time
:onstant is considered too long. In the cir-
;uit shown, the total switching time is ap-
yroximately 8 cycles at 2125 Hz or about
| ms. If the IN482 is used, the network
5 optimum.

The *filter’’ network composed of R12,
L3, C7, and R11 is tuned to resonate at
approximately 2550 Hz. The best tLlI“'l_lirlg
procedure is to adjust the size of C7 so
that the mark and space tones appear at the
output at equal levels when R4 :mq RS_mjc
wide open. The @ of the L3-C7 01lrcu1t is
kept low by using the 50K potentiometer
{R11) and the coupling resistor R12. This
filter serves several purposes: 1) It cleans
up ary harmonics from the oscillators,
2) It removes the harmonics glenerlated by
the diodes during the switching interval
when the diodes are partially-conducting,
and 3) It helps remove the low freque‘ncy
transients caused by the DC used to switch
the diodes.

The 24 V power supply should be
“stiff’’ so that the loop keying does not
affect the keyer in a manner other than
the desired one.

When wiring the unit, it is advisz_\blc}()
separate the wiring in the loop circuit
from the remainder of theunit, This is de-
sirable because ‘‘spikes’ may be present
in the loop due to bouncing contacts, etc.,
and these ‘‘spikes’’ could get into the out-
put and into the transmitter.

One note of caution: As is the usual
case, too many selector magnets in the loop
will cause spacing bias on the transmitted
signal. The spacing bias canbe reducedby
decreasing the size of R8. The bestway to
eliminate the bias is to prevent it; i.e.,
don’t put selector magnets inthe keyboard
loop!

CONCLUSION o

We have just described a good AFSK
keyer. It is slightly different frorr{ most
others described elsewhere in that ituses
two separate oscillators and the output
from these oscillators is gated by means
of two diodes. _ )

We have had one of these units running
24-hours/day for over a year now and there
has been no sign of deterioration in per-
formance. (About 10,000 hours of contin-
uous operation!)

73 ES CUL, RG
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FSK for the SWAN 350 - 240

Here is a modification for the Swan
350, or the 240 thatlinstalled intwo hours
with less then tendollars inparts. It worked
without a hitch- plug it in, and you are in
business- just loop 150 volts off the regu-
lator tube thru the keyboard and hit the
keys.

The following circuit modifications are
suggested for FSK of the carrier oscilla-
tor in the Swan 350 and maybe adapted in
the Model 240, with no changes. A DPDT
switch must be installed close to the oscil-
lator tube, under the chassis, withits shaft
facing downward. A hole is drilled in the
bottom cover for the switch shaft and a
lever arrangement added to the shaft for
operating the switch. After installing the
switch add the other components and wire
them as shown in the schematic. The two
switch positions are labeled SSB(normal)
and FSK. The normal carrier frequency is
F1, and is below the pass band for a 6 db
roll off at 300 cycle A.F. input.

) 5NPO I
|

F2 Adj.
~

1-6-30

- With the switch in FSK position, the
carrier frequency will shiftup to F3, Stray
wiring capacity of the diode switching cir-
cuit will determine the frequency of F3, It
will be from 1500 to 2500 cycles above F1.
When 150 volts is applied to the diode cir-
cuit, the carrier trequency drops to F2, and
is adjusted to the desired frequency by the
added trimmer.

When transmitting FSK with a Swar
transceiver, tune up according to instruc-
tions for AM transmission; that is, inser!
carrier by turning the car. bal. control
until cathode current reached the recom-
mended level for AM. Set the P.A. Bias
control for min. idling current. This will
produce higher plate efficiency and less
heat dissipation in the Final during FSK
transmission., REMEMBER to return to
proper idling current for SSB.

D.W. RONKp WﬁTDAF, Eugene, Oregon
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CLASSIFIED ADS

RTTY CHANNEL FILTERS, octal mounted,
1275, 1445, 2125, 2295 or 2975. $3.00 each
postpaid. Special filters for TT/L-2. SASE for
information. Herman Zachry, WA6JGI, P.C.
Box 845. 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,

TT/L-2 CONVERTER WANTED-prefer in
good working condition, witha full set of filters.
Send picture if available. Allletters answered.
KX6FJ, Box 1554, APO San Francisco 96555.

TYPEWRITER RIBBON REINKER, Hand
operated model now only $3.00. K575 or K764
‘Ink .available at all National Cash Register
Co. stores at 75¢ per tube. Walter Nettles
WT7ARS-8355 Tanque Verde Rd. Tucson, Ariz.
85715,

WANTED: TELETYPE EQUIPMENT &
parts; R388, R-3904, APB00, 51J-4, Cash or
trade for new radio equipment, Alltronics-
Howard Co. Box 19, Boston, Mass. 02101.
Tel = (617-742-0048)

KEYBOARD MODEL 15 with (here is) attach-
ment, used to set up identification, 19 functions
or characters, excellent, $20, each. . .Squelch

“adapter modification kit; used on Hammerland
< receiver SP600JX, consists of squelch adapter

unit, tubes, knob, nameplate, cable clamps,
terminal strip with 100K resistor, capacitor,
skirt assembly and instructions new$8.00ax
kit. . .Paper reel, take up single circuit, man-
ual operation with automatic stopping device
and pull back feature, new $15. each. . .Western
Union teleprinter model 4014 with cover, new
$25, each, . .Western Unionprinter with key-
board model 101, used $20, each. . .Western
Union distributor model 26A, new $25, each...
Western Union Teletape “‘Facsimile Trans-
ceiver” model 50064, excellent $20. each. . .
Press Wireless TK207 tone keyer; is designed
to convert the keyed DC pulses from the second
detector of single or double diversity commun-
ication receivers or the output of a frequency
shift converter into a 1785 cycle tone of con-
stant amplitude and frequency, keyed in accord=
ance with the received signal, The keyed out-
put may be sent over a telephone line either
singly or in multiplex in conjunction with tone
keyers 'of other output frequencies. Imput sig-
nal polar or neutral DC input level 0.5 to 2 v
DC., input impedance 2000 ohms, output signals
1785 cycles T 24 output level to+ 3 dbm out-
put impedance 600 ohms, 115V 50-60 cycles,
10 35 walts, dimensions 19x15 1/4 10 1/4.
15 1/2 1bs, self contained power supply. Power
cable is permanently attached, with instruction
book, drawings, block diagram, wiring and
achematic, new $40. each. We buy, and sell
teletype parts, send us your requirements.
Atlantic Surplus Sales, 300 7th St. Brooklyn,
N.Y. 11215

WANTED 500 cyele filter for Collins 75a4
also need 2.1 Hz filter. Dusty Dunn, Box 837
Royal Oak, Mich. 48068

RTTY JOURNAL

Rates - $1.00 30 words - Additional words 2¢ ea. Closing date 1st of month.
AT

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

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 WAZRDO; 1992 Windsor Street, West=
bury, N.Y. 11590

MCDULAR “*PIONEER 300" TU KITS --
Now the Pioneer 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 bandpags filter, 250 hz per channel
selectivity, no polar relays, and choice of in-
put impedance. Price $89.95. ***Accessories
ineclude: **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, ete,
$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,
$199.50. Send check or money order to Pioneer
Electronics, 729 Pacific Street, San Luis Ob-
ispo, California, 93401 We pay postage.

“SAROC? Fourth Annual fun convention
scheduled January 5-12, 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
cate $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 Classified on Next Page
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