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Cure For Slipping Platen.

I have a Western Union model 105
page printer, which is similar toa model
15. Lately when the machine tries to turn
up a new line, the paper has skidded,
with the result being that the next line
partially overstrikes the line above. I
tried the usual remedies, such as sand-
ing and steel-wooling the platen, but these
were only a temporary fix. Today [ tried
two strips of fine emery cloth glued
around the platen just outside where the
keys strike, but still within the margins
of the paper. The result is perfect paper
feed, as though it were sprocket-fed.
Merrill Swan is a neighbor of mine, and
he saw what I had done, and suggested I
send the idea along to you.
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The enclosed photograph is of my
XYL, Samantha, holding the modified
platen. I used white glue to fasten the .
emery, and it bonded quite well. The i
printer has been going steady all after-
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B.A.R.T.G. RTTY Contest. March 24-26

0200 GMT Saturday, March 24th until
0200 GMT Monday, March 26, 1973,

The total contest period is 48 hours
but not more than 36 hours of operating
time is permitted. Times spentinlisten-
ing count as operating times, The 12 hour
non-operating period can be taken at
any time during the Contest, but off
periods may not be less than 2 hours at a
time. Times on and off the air must be
summarized on the Log and Score sheets.
The contest is also open to Short Wave
listeners.

BANDS. 3.5, 7.0, 14, 21 and 28 Mhz.
Amateur Bands.

STATIONS. Stations may not be con-
tacted more than once on any one
band, but additional contacts may be
made with the same Station if a
different Band is used.

COUNTRY STATUS. ARRL Countries
List, except that KL7, KH6 and VO
to be considered as separate Coun-
tries.

MESSAGES - Messages exchanged will
consist of:

(A) Time GMT

(B) Message Number and RST.

POINTS. (A) all two-way RTTY con-
tacts with Stations within one’s own
country will earn TWO points.

(B) all two-way RTTY contacts
with Stations outside one’s own coun-
try will earn TEN points.

(C) All stations will receive a
bonus of 200 points per Country
worked including their own. NOTE
Any one Country may be counted
again if worked on another Band but
Continents are counted once only,

SCORING. (A) Two way exchange points
times total Countries worked.

(B) Total Country points times
number of Continents worked.

(C) Add (\) and (B) together to
obtain your final score.

Sample Score.
Exchange points (302} x Countries

(10) equals 3020
Country points (2000) x Continents

(3) equals 6000
(A) and (B) added to give a score of

9000

LOGS AND SCORE SHEETS. Use one Log
for each Band and indicate any rest
periods. Logs to contain: -

Date. Time GMT. Message and RST
numbers sent and received and ex-
change points claimed. All Logs must
be received by May 31, 1973 to quali-
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fy.

Certificates will be awarded to: The
leading RTTY Stations and Short Wave
Listeners. The fina] positions in the
Results Table will be valid for entry
in the “World Champion of RTTY"
Championship. The Judges decision
will be final and no correspondence
can be entered into in respect of in-
correct or late entries. Send your
Contest Logs to: Ted Double, GECDW
- 89 Linden Gardens, ENFIELD, Mid-
dlesex, England.

(A)If a Contestant contacts 25 or more
different Countries ontwo-way RTTY
during this contest he may claim the
QUARTER CENTURY AWARD is-
sued by the B.A.R.T.G. and for which
a charge of $2. U.S. or 8 IRC’s is
made. Make your claim when you
send in a Contest Log. Holders of
existing QCA Awards will automa-
tically have any new additional Coun-
tries added.

(B)If any Contestant contacts Stations on
two-way RTTY with all 6 Continents
and the BARTG Contest Manager re-
ceives Contest Logs from the opera-
tors in those 6 Continents a claim may
be made for WAC Awardissued by the
“RTTY JOURNAL™. The necessary
information will be sent on to the
“RTTY JOURNAL" who will issue the
WAC Award free of charge.

EL 2]

TRAFFIC HANDLERS-

To all RTTYr's interested in large
volume traffic handling at times when
needed over long haul trunk routes,
nationwide coverage, limited selection of
bands, and definite selected frequencies.
Time schedules during daytime hours. It
would only take a few of us, taking out of
state traffic on phone nets to direct it in
any direction over the nation. Monday
thru Friday operation, Dependability es-
sential. We could band together as a club
and petition ARRL for adjunct inclusion
with NTS. Write

Doc WiGY P.O. Box 128, Naples.
Texas 75568.
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An Interface Between

Teletype Loops and Other Devices.

D.E.
670 H.
Lombard,

CHAPMAN ,W9DPY
Elizabeth St.
IL. 60148

The writer needed an interface b(
tween a teletype loop and a selcall. The
primary consideration was thal it would
work! Secondary considerations were:

1. Simplicity

2. Foolproof

3. Low cost

4. Reliable )

One of the standard devices is Lo use
a polar relay to key a battery to operate

the selcall. The scheme works very well .

and isolates the loop from the selcall
but -- that is really gilding the lily in
this day in age.
Suddenly the Motorola MOC-1000
series of optoelectronic couplers showed
)

o MNC

TEST SET UP.
FI1G.1

up. Now don’t let that big word throw you.
The little jewel is about 6 pins of a dual
in line type and will fit Augat and other
sockets.

Stated simply, the unit is sealed
against ambient light and contains a light
emitting diode and a photosensitive tran-
sistor.

The beautiful part is the LED works
from 30-60 milliamperes with very little
change and is rated at a maximum of 80
ma continuously. The voltage _drop is
approximately 1.2-1.3 volts andis resis-
tive so it does not degrade the loop.

Now, considering the selcall, my sel-
calls operate with about 1.3 volts de. If2
volt pulses are available this is about a
607, safety factor.

Accordingly, an MOC 1000 was setup
in the ecircuit of Fig. 1.
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The results of the test are shown in
Table 1.

It is noted that the phototransistor
saturated with quite low current thruthe
diode.

The results were so promising that
one of the selcalls was connected as in
Fig. 2.

The voltage across the selcall was a
little over 2.2 under mark condition of
30 ma (my loops are all 30 mill loops)
and about 2.4 volts for 60 mills.

THIS MEANS THE UNIT CAN BE
PATCHED INDISCRIMINATELY INTO
EITHER 30 or 60 mill loops. In fact the
selcall worked so clean that the loop

_current was dropped to 20 mills with ex-
cellent results.

TABLE 1
I-in I out V out(Ec)
0 0 0
11ma 4 ma 6V (Note- Max
30ma 4 € I in 80 ma.)
64ma 4 6.25
TABLE 2
(Operating per fig.2)
T4ma bma 1.8
28 7.5 2.2
63 10 2.4

12 V. operation-per Fig. 2
1.4 (I in is

10ma 5 ]

18 8 1.9 oop

28 9 2] current)
60 10 2.2

The original tests were run at 6 volts
dc (just becausea 6 voltnicad was handy!)
The tests were again run with 12 volts
DC and a 680 ohm 1/2 watt limiting re-
sistor added.

If a 12 volt power supply is needed,
get one of the little Fairchild 7812 regu-
lator IC’s. This thing is the same size as
an MJE-340, and has three terminals.
One is tied to about 15-16 volts DC+, the
other is tied to DC - andthe third goes to
the load, together with a lead to the minus.
(That is from the load to the - DC.)

Fairchild has the regulator IC"s com-
plete in several different voltages 5,
12 and as I recall 18 or 24, The unit is
complete in its self and only requires a
DC source.

Back to the MOC-1000. The entire
unit was so small and simple that no
photos were made. Withonly twoor three
resistors and the IC it really is a simple
interface or keyer for the selcall, with
an insulation breakdown of 1500 volts ad-
vertised.
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If higher currents are to be used on
the diode, some sort of shunt limiter
should be used.

If your selcall needs more than 2
volts to operate, then the 1500 ohm resis-
tor can be taken off.

I also picked up a couple of ST-3
boards to use this keyer as a loop keyer
or “select magnet driver”.

CONCLUSION

With this device appliedas described,
even the old AN/FGC-1 can be used on
Selcall, or if the Selcall is properly
armed can be used for autostart. The
real nice part is you can transfer the
Seleall from loop to loop or terminal
unit to terminal unit at will!

TRY IT - GOOD LUCK!

rex

"Car1" HB9P really takes care
of RTTY in Switzerland,above

are shown 2 Swiss RT-72 RTTY

converters, an electronicHAL

keyboard and 5 HAL Video RVD

Video Converters ready to be

shipped to RTTY fans.

¥

"PIET" SIMONIS, WAPWAD

Model 28 CODE CONVERSION

Maj.WERNER FEHLAUER,KL7HKB
392 H Kenai Ave.
AP0-SSeattle, WA. 98749

Several amateurs have managed (o
acquire model 28 teletype machines that
were originally in government service,
and that operate with a slightly different

code than most commercial machines.

As we know, a Baudot (5 level) teletype
character consists of a start pulse, fol-
lowed by five information pulses, and
ending with a stop pulse. These seven
elements can be all of equal time dura-
tion, and then are known as a 7.0 unit
code. If the stop pulse is 1.42 times as
long as the other pulses, the more com-
mon 7.42 unit code is described. This
variation in the length of the stop pulse
determines the unit code at which the
machine operates. Available on model 28
machines are gears and cams that pro-
vide 6.6, 7.0, 7.42, 7.50, 8.50, and 11.0
unit codes. The most common of course
are 7.0 and 7.42. Reasoning behind why
each code should be used has been the
subject of considerable discussion, con-
troversy, and emotion; an obvious ad-
vantage of 7.0 u/c is that with all pulses
being the same length, it is easier to
electronically manipulate/regenerate the
signal; conversely, several amateurs
hold the opinion that a longer stop pulse
will aid in reception of signals under
marginal conditions, by providing a posi-
tive synchronizing pulse for each char-
acter. The purpose of this discussion is
not to argue the relative merits of any
code, but to familiarize you with what is
involved in converting from one code to
another.

et us assume we wish to convert a
model 28 ASR with reperf from 7.0 to
7.42 u/c operation. (Similar changes
must be accomplished for the KSR as on
the keyboard portion of an ASR). There
are four cams on such a machine; one
each on the printer, keyvboard, reperf,
and TD. The cams on the printer and
reperf, since they are used in the re-
ceive mode only, are the same for all
unit codes. Only the sending cams (key-
board and TD) require changing., and
several gear sets. If you have Teletype
Bulletin 1169B (ASR Parts) available,
vou can find the necessary info in that
booklet - but in case you don't, all parts
that require changing are listed below.

On the keyvboard base/printer:

Replace idler gear 163460 with - gear
163440

Replace main shaft gear 163459 with -
gear 163590

Replace main shaftgear 163503 with -
gear 150441

Replace gear sleeve 163519 with -
gear 154032

Replace keyboard cam 311451 or
173776 with - cam 154154

On the TD:

Replace cam 164285 with - cam

156836
At the motor:

Replace speed gear set 173795 (65

WPM) with - set 161293 (60 WPM)
Behind the TD on the main ASR drive
shaft:

Replace speed gear set 159882 or
173776 (65 WPM) with - set
158029 (60 WPM)

Now many people would look at this
expensive list of parts (cams are ap-
proximately $16.00 each, gears approxi-
mately $3.00 each, or essentially in the
neighborhood of $60.00 for the conversion
parts) and say forget it - afterall, you
can receive 7.42 u/c transmissions on a
7.0 u/c machine, and vice versa. So why
change?

As mentioned previously, some ama-
teurs have a preference for 7.42 u/c,
and the author was greeted with a com-
ment once after sending out a tape at 65
WPM/7.0 u/c, quote: “Geez, what speed
is that guy sending?” So, rather than
hazarding a lengthy explanation, it was
decided to convert the machine to 7.42!
(Besides, it is usually possible tohorse-
trade for the necessary parts with other
RTTY enthusiasts and sympathetic re-
pairmen.) So the project began.

Changing the speed gear sets and idler
gear is duck soup and does not need ex-
planation as to how it is done. (If you
don’t agree, we don’t recommend you at-
tempt to convert at all, as the rest is
much more complicated, tho not im-
possible by any means!) the TDis nextin
degree of difficulty, but after removing
the TD from its base, removing the nuts,
washers, and bearings (if possible) from
the cam, it is only necessary to loosen
and partially remove the back side plate
for the old cam to be removed, clutch
mechanism transferred to the new cam,
and new cain assembly to be replaced.
Remember just how the old cam clutch
was positioned in rotation, and put the
new cam and clutch together in the same
relative positions - it is possibletohave
the cam 180 degrees out of phase with the

RTTY JOURNAL  MARCH 1973 5




clutch! Reassembly is accomplished in
reverse order.

Next, the keyboard cam and gear
sleeve are replaced by carefully re-
moving the entire assembly including
signal generator from the keyboardbase
in one piece. The shaft, cam cluteh and
gear sleeve can now be carefully re-
moved, and new parts replaced. Points
to watch here are that no forcing should
be necessary; keep trying until every-
thing just seems to slip in place. Thisis
especially true when replacing the sub-
assembly on the keyboard base, as the
tabs from the keyboard slides must not
be bent or jammed, but protrude into the
correct recesses next to the cam fol-
lowers.

Unfortunately, two gears on the print-
er main shaft must be replaced in order
to mesh with the idler gear and gear
sleeve. It will take a clear head, lots of
patience, and a bit of logical thinking for
this swap to be made without having to
call in the local repairman. The main
shaft will have to be loosened at both
ends, and sufficient clutches and arms
removed to permit the two old gears to
be slid off the shaft and the newones on.

For gosh sakes, don't dismantle more

than you have to, or you will be in for

an extensive learning experience!
Assuming you have been successful in

the foregoing conversion (it can easily-

be accomplished within4 hoursby a rela-
tive newcomer) all that remains is to
make sure there is sufficient lube on the
new parts, and that the TD and keyboard
signal generators are properly adjusted
for equal mark/space pulse durations.
This latter can be accomplished by sev-
eral means, but the author has found that
a triggered sweep scope connected tothe
loop while transmitting continuous letter
Y’'s will permit positive and easy ad-
justment for equal length mark and space
pulses. (The adjustment itself is made by
moving the signal generatorassembly by
means of aneccentric screw leftor right
as appropriate.)

Hopefully, the foregoing will provide
the interested RTTY enthusiast with the
data needed for conversion from 7.0 to
7.42 unit code. This job, while not as
simple as first suspected, is neverthe-
less possible to be accomplished given
reasonable thought and attention. See you
on the green keys?

xhkhkk

Precision Voltage Supply
for Phase Locked Loop TU.

ELLIOTT LAWRENCE, WAGBTLA
5435 Columbus Ave,
Van Nuys, Cal. 91401

A previous article (1) described a
phase-locked loop tuning unit (PLLTU)
which requires a stable, well regulated
source of plus 12 volts. The author sug-
gested using a commercially available
power supply and described it as “quite
a buy for only $38.00.” Well hold on to
your money fellows and read on.

The power supply described uses an
integrated circuit regulator. Motorola
MC1469G(2), and two 19, precision re-
sistors as special parts. Everything else
should be available from the average
RTTY enthusiasts junk boxoras surplus.
Except for these specific parts, other
values and part types are not critical.

Operation and Design

Figure 1 shows the schematic of the
precision supply. A full-wave bridge
rectifier feeds the regulator. The value
of C1 provides sufficient filtering with
the regulator rejecting any remaining
ripple. Resistors Ry and R2 determine
determine the output voltage basedonthe
following manufacture data sheet equa-
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tions:
Ry = (2V -7) K¥¢{
out
Ra= 6.8K3!

Resistor R - -and transistor () pro-
vides short-circuit protection of the
regulator. When the output short circuit
current (I.7) creates a voltage drop
across Rz~ large enough toturn Q. “ON”
the regulator output is limited by the
saturated collector-emitter across pins
4 and 5. The value of R+ is determined
by the equation R, = (0.6/1. ) ohms
and C> - 250 uF, where 1. is ex-
pres'sed in amperes and C . is 250 uF
maximum.

Performance

The design tested uses the values
shown in the schematic. With the three
10 ohm resistors in parallel, the value
of Ig¢ measured was 200 ma. For a
nominal load current of 50 ma the output
voltage was 12.235 volts. Changing this
load current 10 ma caused the outputto
vary + 1 millivolts corresponding to a
load regulation of £.0087,. The power sup-
ply showeda .019, change inoutput voltage
with a 7 percent change in the input ac
voltage. Both of these characteristics

-

more than satisfy the 10.1% regulation
requirement of the PLL.

The output voltage was deisnged fora
nominal 12.0 volts and measured at
12.23 volts. This is explained by the
approximately equals signinthe equation
for R . The absolute value of the output
is stable.

be greater than 50 volts PIV. A clip-
on TO0-5 heat sink is used as a pre-
caution because the regulator dissipates
approximately 300 milliwatts.

Check the ads in the ham magazines
for sources of parts if your junk box
won't oblique. Maybe this inexpensive
supply will encourage more use of the

HEAT
SNk

——

|

|
L
RS
Nn”i-

IC Bottom View

T- 12,6V, 14
Stancor P-8130 or
equiv., CT not used
CR 1-L SOV PIV minimm
01 500 uf/50V Electrolytic
€2 10uf/20V Electrolytic
C3, Clh disk ceramic

411 resistors Zwatt, 10% unless noted,
Rl=16,9kohms  R2= &,01lkohms

R1, R2 17 metcl film 1/8w RNOGCD

IC Motorola MOLLA9G or HEP CHOLIG

Q1 NPN Silicon 2N91l or equiv.

Figure 1: Precision 12 Volt Supply

Construction

Layout and construction of the circuit
is not critical except that the manu-
facturer recommends the .001 uF capaci-
tor on pin 4 to have short lead lengths
for regulator stability. Vector boards and
point to point wiring is a lot easier than
trying to one time design a printed cir-
cuit board. Sockets were used for the IC
and Q1 but are not necessary. Justmake
sure when soldering the leads that a heat
sink is used and it is done quickly to
avoid overheating.

An alternate configuration shown in
figure 2 can be used in place of the
one percent metal [ilm resistors for
R ;and R . R ~and Regare carbon com-
position resistors and R5 is a multiturn
trim pot or a fixed composition resistor.
Specific valuesof R andR i< a multiturn
trim pot or a fixed composition resistor,
Specific values of R4 and RS are notim-
portant so long as they can be varied
over the range of desired output voltage,
The use of carbon composition resistors
will degrade the long term stability of the
supply but should not significantly effect
TU performance.

Q1 is any general purpose NPN sili-
con transistor. Rectifier diodes should

ok

04

- Sk por
RS— o.?_K c,ai:!:) pesisTRR

£y = ISKSL

8
Ry=6.BK 2
- A1l resistors %’.-J
RS miltiturn mineature pot
FIGURE 2

Alternate Resistor
confiquration.

PLL TU. I wonder if it does really per-
form better but will find out soon.

(1} E. Webbh, RTTY Journal - October
1971, Ham Radio January 1972
(2) Available through Circuit Specialists
Co., Scottsdale, Arizona
L2 3]
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RTTY theory &
applications-

RON 'RG’ GUENTZLER, W8BEB
Box 30

ADA OHIO, 45810

Route 1

This is a rerun of the first, of a
series of elementary RTTY Theory
and operation articles that we pub-
l;’shed several vears ago. With a con-
tinual influx of new RTTY fans, and
no back issues of the old magazines
available, we have received a number
of requests for this type of informa-
tion. Ron Guentzler, the author will
continue his VHF column and this ser-
ies will be run as space permits.

L L X
RTTY FOR THE BEGINNER
TELEGRAPH SIGNALS

Beginning with this issue, we arego-
ing to discuss some basic topics for the
beginner. It is hoped that someone who
never has had experience with Teletype
will be able to learn enough of the “how”
and “why” of it to be able to “get on the
air”.

We may interrupt the series period-
ically when matters that “can’t wait”
come along. Of course, news items will
be presented as they are submitted, but
the “text”, as it were, will be devoted o
basic topics.

THE TELEGRAPH

It will be an aid to understanding why
present-day Teletype equipment works
the way it does if some pertinent his-
torical facts are discussed.

The telegraph was invented and in
widespread use before the Teletype. The
biggest problems with the telegraphare/
were the relatively-slow speedofopera-
tion and the necessily for highly-trained
operators at each end. The Teletype was
invented for the purposes of increasing
the speed of operation and using opera-
tors with less skill. Because the tele-
graph was in widespread use when the
Teletype came along, much of the then-
existing terminology and circuit features
were incorporated into the Teletype. In
fact, the term “Teletype” is a relatively-
new term and is copyrighted. The most
commonly-used term for Teletype was
“printing telegraph”, and it is still com-
mon to refer to Teletype equipment and
circuits as “telegraph” equipment and
circuits. The circnits used for wire-
8 MARCH 1973 RTTY JOURNAI

line telegraph and Teletype differonly in
the equipment used at the ends.

If we examine a simpletelegraph cir-
cuit and the “code” used with a hand-
keyed telegraph circuit, certain simi-
larities and some gross differences be-
tween hand-keyed- and printing-tele-
graphy will become apparent.

A SIMPLE TELEGRAPH CIRCUIT

Figure 1 shows a simple hand-keyed
telegraph circuit. Whenever the key at the
sending end is depressed, current flows
over the loop or line, thru the sounder,
and back to the sending end thru the
Earth. The sounder is a simple device
having the appearance of a relay without
contacts. Whenever current flows in the
sounder magnets, the armature on the
sounder is attracted by the magnets, and
as the armature strikes the stop it makes
a click or a “sound”.

(The code used on wire-line tele-
graphy, the Morse code. and the code
used by radio amateurs for CW opera-
tion are not the same code, although they
are similar. The wire-line Morse Code
used clicks of the receiving sounder while
the radio code uses bursts of tone.)

SEND/NG RECEIVING
Aer | Sevwoee
i
Live | ox Loop o

--—L-_ i -

Frovag [

One of the objections totelegraphy as
just described is the necessity for an
operator to be present at the receiving
end to listen to the sounder and write
down what was sent as it was being sent.
One solution to this problem was tohave
some typeofdevice at the receiving end to
make raarks on a moving strip ol paper
in order to automatically receivea mes-
sage when no receiving operator was
present. The “automatic recorder™ con-
sisted of a simple arrangement contain-
ing a pen fastened to the armature of a

modified sounder. Whenever the key at
the sending end was depressed, the arma-
ture on the “modified” sounder would
move placing the pen in contact with the
moving paper and a mark was made upon
the paper. When the sending key was
opened, no current flowed, the armature
on the “sounder” was released. and the
pen was withdrawn from the paper thus
makin® a “no mark” or a space. Be-
cause of this mode of operation the term
“mark” has been used to mean the pres-
ence of current in a telegraph circuit
be it hand-keyed or Teletype. No current
in the circuit was, of course, called a
“space’. (Incidentally, the recorded
message consisted of a series of “dots”
and “dashes” on the paper, and someone
who knew the code was required to read
the message).

Before continuing with a description
of hand-keyed telegraph circuits, it will
be shown how a Teletype machine fits
into the scheme of things.

THE TELEPRINTER

A discussion ofateleprinter requires
a separate, detailed description for cach
model. However, such a description
would, at this point, only serve to confuse
the issue. Therefore, we will take an
almost oversimplified approach inorder
to discuss what the device does without
burdening the reader with the “how™ de-
tails. Some poking and peering into the
innards of a teleprinter should answer a
lot of questions once the “what is it
supposed to do?” is answered.

There is agreat similarity inoutward
appearance between a teleprinter and a
typewriter. There are some things in
common between these two devices. but
the similarity soon ends when the in-
nards are examined. In a tvpewriter,
there is a more-or-less direct connec-
tion between each key on the keyboard and
the type bar inthe typebasket. When a key
is depressed, the corresponding type bar
is actuated.

An inspection of ateleprinter will re-
veal that for all practical purposes, a
teleprinter is two separate machines
having in common only the motor. the
base. and the cover. One of the “ma-
chines”, called the “keyboard” or the
“keyboard-base”, is composed of the
keys and some device for translating the
characters on each key intoanelectrical
signal. The translation is done, com-
monly, by means of a mechanical ar-
rangement that “tells” the distributor
which key has been depressed. The dis-
tributor is, in effect, nothing more than a
set of contacts operated by a motor. The
contacts open and close at a fixed rate
dependent upon the “speed” of operation

(which is determined by the motor speed),
and in a pattern depending upon the
character or letter being snet. The dis-
tributor simply replaces the telegraph
key in the circuit shown in Figure 1, as
shown in Figure 2.

The keyboardessentially replaces the
telegraph key, but in addition, the “code™
to be used is “stored” in the keyboard
rather than in the operator’s head. For
example, when a manual-telegraph oper-
ator wants to sendthe letter “R”, he must
translate “R™ into a code combination of
dots, dashes, and spaces and then operate
the telegraph key in that code sequence.
When using a teleprinter, the operator
only has to know where the “R” key is
located. He then depresses the "R key
and the teleprinter takes over from
there; it translates “R” into the code
corresponding to that letter and opens
and closes the contacts corresponding to
that code. (Incidentally, lest the reader
be misled, the code used for hand-keyed
telegraphy and the code used for Tele-
type are not the same. This will be dis-
cussed later.)

SENOING RECEIVING
Line | or Loor
Fereoare | SeLecren
‘i | ppacners
1
|
=  Frevee 2 =

The “other machine” under the cover
is a decoding and printing mechanism. It
is driven by a motor and operated by
means of an electrical signal applied to
the windings of a magnet. This magnet
simply replaces the sounder in a manual
circuit., The magnet operates, mechani-
cally, a device known as a selector that
translates or “decodes” the incoming
signal and determines what letter or
character is to be printed. Therefore, in
effect, the printer receives the code,
decodes it, and prints the corresponding
character automatically, whereas with a
manual system an operator is required
to receive, decode (mentally), and write
the character.

Again, it should be stressed that a
teleprinter is essentially two independent
devices. In fact, it is possible to “split”
the machine and send something from the
keyboard while receiving something else
on the printer. (Of course, it is also
possible to have the two portions con-
nected and have the printer print some-
thing other than what is being “typed”
on the keyboard; this is known as “trou-
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Thus far we have a great similarity
between manual and “printing” tele-
graphy. There is one major difference
however: The code that is used.

THE CODE

Perhaps a little insight into why the
teleprinter code is the way it is. or at
least why it is not the same code that is
used for manual telegraphy can be ob-
tained as follows.

Figure 3(a) shows two manual tele-
graph characters and Figure 3(b) shows
what they would look like when viewedon
an oscilloscope.

In Figure 3(a) the letters “E" and
“Q" are shown, They appear as a com-
bination of “marks” and “spaces” be-
tween the marks. In Figure 3(b), the
corresponding pattern as viewed on an
oscilloscope is shown where current
flowing corresponds to a “mark™ and no
current flowing corresponds toa “space”

(a) £ -
e

Marx
(¢
S‘M cE T N >

TimE

The code used for hand-kesed tele-
graphy is a rather ingenious combination
of short and long “marks™ and “spaces”
The long marks are called dashes and the
short marks, dots. Short spacesare used
between the marks within a single char-
acter, medium-length spaces are used
between characters (letters), and long
spaces between words. Also. the code is
set up in such a way that the more-fre-
quenlll_\'-ux'vd letters are composed of
relatively-short combinations of marks
and spaces (the letter F is justone short
mark) while the infrequently -used char-
acters are composed of many long and
s_hn_t‘t marks and short spaces (the letter
Q is composed of one long mark. one
short space. one long mark, one short
space. one short mark. one short space.
and one long mark: no wonder it was so
hard to get that CW speed up!).

Thislmd(‘ used for hand-keyed tele-
graphy is suitable for operation by a
person when sending to a person. butif it
were to be used between two machines a
major problem would develop. As men-
tioned, the hand-keyed characters are
composed of many different-length com-
binations of marks and spaces and the
overall character length(the time to send
10 MARCH 1973 RTTY JOURNAL

a complete letter) varies greatly from
letter to letter; for example, the letter
“Q" requires 13 times as long tosendas
does the letter “E". This variable-char-
acter length is a desired (or at least a
not undesirable) situation when people
are doing the operating, but think of the
problem in devising a machine to do this!
Actually, the sending “machine” would be
relatively easy to construct, but the
receiving “machine” would be something
else. Why? Mechanical devices inherent-
ly are easiest to construct and work
best when a constant, fixed length of time
is required for the machine to do some-
thing. Feeding a mechanical thing a
source of information that may vary over
a 13:1 range (actually more if the digitO
is considered) and then expecting it to
digest that and always give a single
response (operating one type bar) is a
bit much! Therefore, the answer was/
is a completely different type of code that

) _
I

M
S5 4 >
Frouee 3 7

alwavs uses the same length of time to
send a character regardless of the par-
ticular character being sent.

A code that alwayvs uses the same
length of time to send a character re-
gardless of the character is the Baudot
code (the code used by teleprinters). It
consists of five even-length marks and
spaces. and always five even-length
marks and spaces regardless of the char-
acter. Because every characterisalways
composed of five marks and or spaces
of even length it is “naturally”™ suited
to operation from to a mechanical de-
vice. Because there are five portions to
the signal. there are only 32 characters
possible. (2X2N2N2ZN2 32), This ex-
plains why a teleprinter has only 32
kevs and why the arrangement of keys
has to be somewhat different from thatof
a tvpewriter.

We will continue next month by dis-
cussing the Baudot code.

T3, ES CUL. RG
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JOHN POSSEHL - W3KYV

Box 73

Blue Bell, Pa., 19422

Hello there . . .

If you had been planning to be off the
air to overhaul the ham gear or perhaps
to take a vacation trip, January would
have been a good time for it. Conditions
and activity were at a pretty low ebband
it seems that for the first time in many
months no new country became active on
RTTY.

By the time you receive this the first
part of the Giant Flash Contest is just
about to start and we would like to point
out a few changes in the rules for this
popular Contest. Mostofus active in con-
tests are prone to assuming that the
rules remain the same year after year,
and in fact, they prettv well do. However,
it does pay to read the fine print oc-
casionally. This year for the Giant Flash
Contest each U.S. (WP to W9) and Cana-
dian (VO to VET) call area will count as
a separate “country”. Since each country
counts as a multiplier on each band it is
worked the total multiplier possibilities
will be increased tremendously. In ad-
dition, the Matrix table that has been
used for the past several years to de-
termine the Zone points has been re-
vised. at least for this contest. The points
have been reduced in all cases from the
previous Matrix ingeneral use. However,
there seems to be . discrepancy in that in
several instances the points ao not come
out the same in both directions as the)
should. An example of this is that from
Zone 32 to Zone 16 counts 29 points but
from Zone 16 to Zone 32 counts 10 points!
You can easily check this out by starting
at the 2 point box and going to the right
and UP, box by box. and to the left and
DOWN. The numbers should come out the
same. We are not aware that the Matrix
has been published but it has been dis-
tributed along with log sheets to those that
took part in previous Flash Contests. We
imagine that many in the Contest will
be using the previously published Zone
charts and some will be using the new
Zone chart, which along with its errors
will be something of a problem for the
contest committee to iron out. Off hand

I would think that if everyone uses the
higher of the two numbers where thereis
a conflict it would cut down the Commit-
tee's problem by half. The other half is
the equalization of points between the two
Matrix by the Committee when they re-
ceive the logs. Thanks to Paul, KHEAG,
for reading the “fine print” and bringing
this to our attention.

Of course the natural disaster in
Nicaragua in December shocked the en-
tire world by its destruction and loss of
life. 1 think too that more than a few of
the RTTY gang wondered about the fate
of Gun, YNICW, who had been quite ac-
tive as the only RTTY stationactive from
that country, particularly since he was
located in Managua. While we donot have
any direct word of his well being, we can
say that we did copy YNICW on 80 meter
CW handling traffic from Managua to the
Los Angeles area.

It does not take long for a “May Day”
call to get action going on RTTY. Jim,
YJ1JS, told Gin, JATACRB, that toroids
were badly needed to get his TU going.
There were none available in Japan so
Gin passed word to Uli, DR3CU. None
there either, so Uli got word to Charlie,
W5QCH, and they were in the mailon the
way to New Hebrides the following day.

Carl, K6WZ, tells us that Tahiti is
really going all out on RTTY. When
Henri, FO8BS, left the island Phil, FO8-
BO, jumped in and has done a fb job keep-
ing the prefix active, particularly as a
rare multiplier in Contests. Right now
there is RTTY activity from Richard,
FOS8CI: Gerard, FO8BY; Coco, FO8BX:
and soon to follow will be FO8CS. It seems
that Gerard has been building up ST-6"s
at anassembly line rate and machines are
apparently available, hence all the ac-
tivity. Carl points out that this repre-
sents about ten percent of the total ham
population of Tahiti.

Henri, now LUZESB is very aclive
these days particularly on 15 Meters. The
call book has not quite caught up to him
vet so here is hispresent QTH. We might
add that Henri is very prompt on QSLing

tog.
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Henri Coste
Florencio Varela 471
BECCAR - Pcia. B.S.
Argentina

During a recent Q50 with ZDYBM on
Tristan da Cunha (in another mode) of
course the inevitable question was asked.
No. they do not have any RTTY gear
there but were told that ZD9GC on Gough
Island does and that he occasionally
ventures forth on the ham bands and when
he does it is around 14080 khz. Tristan
and Gough are only about 200 miles apart
and Roy on Tristan said he would try to
urge him to get up there more often next
time he talks to him on the inter island
net. So we will see what happens. Some-
one that is fortunate to net him may try
talking him into making .it a weekly
event. at least.

As we mentioned last month, 9G1WW
is now definitely QRT. Emile does wish
to particularly thank WIYGN for getting
the gears that made his activity pos-
sible and Lo WHVIP and KSFPW for start-
ing the fire under himand for the support
they provided in putting Ghana on the
RTTY country list,

We are sorry to say that another rare
RTTY station will shortly be QRT. Mike,

TUZ2DD, will be leaving for France in
April and at this time we do not know if
he will return or if there is a replace-
ment station to take over for him.
7Q7J0O has been showing up on the band
just long enough to get everyone excited
but patient listening particularly on 15
meters may reward you with a contact.
Joe's QTH is --
J.A. McElvenney
Malawi Police Hq.
P.0O. Box 41
Zomba, Malawi
The first WAC Certificate to be issued
in 1973 goes, with our congratulations,
to --
Nr. 206 Lew Holt W7AAI
Lew hails from way up in Oregon and
has been trying for the WAC since 1967

-and it appears that a QSL from 9GIWW

finally put him over the top.

Gentlemen, it is time tosync watches
for the ever popular B A R T G Spring
Contest - Commence at 0200 GMT, Sat-
urday, March 24th. See full rules in this
issue,

Keep the machine warmed up for the
RTTY WAEDC, April 28th, 0000 GMT will
be the starting time.

73 de John

LT T T

FSK for the SB-102

TIMOTHY JUHL, WABQWR
4225 E. Chandler
Carsonville, MI. 48419

[ have recently been incontact with the
Heathkit - Company  of Benton Harbor.
Michigan, concerning what must be done
to use the Heath SB-102 for Ruy. The
following description deals only with the
transmitter section of the SB-1020 as
without internal modifications the SB-102
will not transmit and receive onthe same
frequency for RTTY transceive opera-
tion. In my situation, 1 use a separvate
receiver, so any internal modification of
the SB-102 was avoided.

The Heath company wishes to stress
that using the SB-102 for RTTY opera-
tion is at “yvour own risk.” and suggests
that to avold damage to the unit, a fan
should be provided over the final ampli-
fier compartment. and that the power
amplifier screen current must be low
ered to keep the plate input to 150 watts
or less. This can be done by using a
resistor in place of the jumper on the
9-terminal cable socket. Heath points out
that a 47 k (1 2 watt) resistor will drop
the plate input to about 70 watts. so 1

12 MARCH 1973 RTTY JOURNAL

used a 50 k potentiometer, which allows
me to adjust the power input to any level
I wish.

FSK- the SB-102 has a very stable
solid-state VFO, with a built in FSK
circuit using a voltage-variable capaci-
tor connected to a terminal on the rear
of the VFO. This terminal. when grounded
through a one megohm potentiometer,
will shift the VFO frequency up to about
1.000 Hz. If yvour keyver circuit supplies
a negative de voltage on mark and a posi-
tive de voltage on space (Mainline TTL.
ST-5. ST-6 and et.), yvou may use the
following circuit o key your SB-102's
FSK circuit. The positive de voltage as-
sociated ‘with the space signal turns Q1
on, and the one megohm pot is used o
adjust the amount of frequency shift. The
negative dc voltage associated with the
mark signal back-biases D1, turning Q1
off. allowing the VFO to return to its
original frequency.

I have used this circuit and it seems
to work very well, T have received many
compliments on my stability and shift
quality, which iswhat prompted me to use
the SB-102 in the first place. My thanks
to James Isham., WETNX. technical con-
sultant, and the engineering staff at
Heathkit for furnishing me with the pre-
ceding information.

'Te

faig

The Dayton Hamvention, largest in the
country, is April 27-28 at Wamplers
Arena the usual site but with increased
space this vear. As usual the RTTY
JOURNAL willthave a hospitality suite.
This year however it will be at the
Imperial North Motel rather than the
Dayton Sheraton Hotel. Easy parking and
closer (o the exhibition buildings. Ron
Guentzler, WEBBB is arranging and will
moderate the RTTY session with a good
program assured. Irv Hoff, WEFFC, the
designer of many popular RTTY first
will talk as well as someone from HAL
Communications.

Severial otherinformed RTTY experts
will fill out the program which we should
have in detail next issue. But if you are
planning to attend we suggest an early
room reservation as the motel sells out
for this event. In any event plan to visit
us at our hospitality room, the “South
Room™ at the Imperial. We should have
Kentucky Kool Ade, Wheeties and even
some “soft drinks” to keep you happy.

ko

A number of comments on use of 40
meters for RTTY were received. Ap-
parently it is like a lot of bands, every-
body listens - but there is nothing to
listen to - so they pass on. We might
suggest that 7090- or thereabout- be used
Just to see if a standard meeting place
will bring on some action. It is a poten-
tially good band with even DX possibil -
ities if, some signals were on to en-
COourdge more use.

ko

We had several requests for an
article that would give a digital (nixie)
read out of shift of signal being sent or
received (say from 000 to 999) and a
device that would give a digital read out
of the speed of a RTTY signal. Nice idea
eh? Any body any ideas?

xy

We hope to attend the Great Lakes
ARRL Convention in Muskegon March 23-
24. Full details from PO Box 691, Mus-
kegon, Mi. 49443,

PrYs
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BACK ISSUES-

New subscriptions and classified ads
are cash in advance as we have no
method for 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. Back issues - if available -
may be ordered at 30¢ each at time of
subscription. The JOURNAL is mailed
about the 20th of the month preceding
the dated month. May and June are a
combined issue and July-August is a
combined issue.

The ONLY back issues available
are listed below. 30¢ each.
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1967 - lone,

1968- March-[1]

1965- Oct.-Nov.-Dec.- [3]

1970- Hone.

1971- Jdan.- Hay.-Jdune.-July,-
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1973- Jan.-Feb.- [2]
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conbined issues, ...,
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CLASSIFIED ADS- 30 words’ $I.

Additional words- 3¢ ea.

Cash with copy, Deadline 1st of month.

MORE RTTY! THAT'S RIGHT. In 1970 there
were' more feature RTTY articles in HAM RADIO
Magazine than any other seneral amateur magasine,
You need RTTY Journal, but vou need HAM RADIO
also. $6.00 per vear; SI2.00, 3 vears. Ham Radio,
Greenville, N D3048

RAaCk ISSUES OF RTTY JOURNAL - | have @
complete file of all issues from Vol T Ne o date.
Will reproduce ans issoe ter ST PP Wld 250 o e
manl delivers, Jolm Isaacs, 3175 val Verde Ave

I one Beach, CAL S0R08

In PERFORATOR  TAPE, 40 roll vase -
osproghel feed papers S8 per oy (FOBRL Tele-
Fauipment. Supplics and Intermation for the
Radie SAmatenr.”™ FREE LIST. BMYVE, POR 73i-K.
Paramus, N mas,

PYPEWRITER RIBBON RE-INKER: Handoperatad
medel now only 53800 KEATS or KT ink available at
all National Cash Register Stores. T80 per ibe. Walter
Nettles, WTARS, 8355 Tangue berde Rido Tueson,
AR, RATIEL :

PC BOARDS AND KITS; Phase locked loop. auto-
start, RY generator. CW/RTTY identifier. tone burst
generator, two tone decoders, two metler preamp and
channel scanner. Write for freefly er, Signal Systems.
2650 Durango Dr., Colorado Springs. Colorado B0H10.

TYPEWRITER RIBBON RE—INKER_',H;md 1_rprr:llvd
model now only $3.50. K575 or K764 ink available at
all National Cash Hegister Stores. 7H¢ per luhv_. Walter
Nettles., WTARS, 8355 Tanque Verde Rd., Tucson,
AR B5715.

WANTED: STELMA PC-53, PO-Sin or PO-4000
Coplue e or any antormation en these, Go S0 Nann-
wadda, JATACB G428, Lrumi, Hova, Tokvo 188 Japan,

I

HAL COMMUNICATIONS CORPHEADQUARTERS
for MAINLINE Solid State BTTY equipment. You can
div no better than the ST-6 demodulator at any price
Sereened, punched cibinets for the ST-f now vl
able. For budget TTY, i0s the ST-3 for HE or VI
And the best in AFSk is provided b the Ah-10 0
new model 1350 electronie heser. or the MR-
Morse hevboard. will automatically idenufy sour
RTTY station at the push of abutton, The exstea values
are available from HAL Commumcations Corpoo Bos
63K, Urbana, 11 G501 Phone 217 -03%- 2075,

BACK ISSUES OF RTTY JOURNAL - | have a
complete file of all issues from Vol 1 3o 1w d;m_:.
Will reproduce any issue fur $1.10pp. Add 25¢ for air
mail delivery. John Isiaes, 3175 Val Verde Ave. Long
Beace, CA, S0808,

RLEINSCHMIDT TT-40 TG printer, herboard,
used. good, $I5.00 with B0 100 wears Froeight 20,
east of Miss. $100 west of Misso Also hive ASKH,
KSE tvping punches. Mark Space Sestems oo 363
Conguista, Long Beach, CA wusis 20w 4240

SELLING: Model 14 keyboard reperforator :ch_;id-
less & typing). Synch. motor. Some ke ops MIssIE,
End-of-line indicator socket needs repall Otherwise
excellent. Inrecentactive use, 81730 PO RUA power
supply for M-14 above, very compact, 1_1|u- new
$10 FOB. Both $25 FOB. New slide polentiometers.
10K, Also 100K, Log taper. Quantily \u.uI;\b].L-. Singrhe
samples 75¢ each postpaid. 100 (may be mived! fon
$60 FOB. Santer, W2/ZPW, 2114 Sird street, Brook-
Iyn, N.Y. 11214,
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FOR SALE: 3-CV-116 5, Good Condition w/ books
$65.00, CV89-A, New unused with extra PS modual,
blower and book, 380.00 2- Kleinschmidt TT-100s
A-1 condition with manual and gears, 860.00 Brand new
model 14 RO reperf $20.00 Want; 5151 prefer rack
mount, 51J4, Herschel McCullough, WBSEUN, 3212
Westminster St. Dallas, TX. 75205 (214)-691-3338.

R-390A0 MFGD BY COLLINS RADIO $525.00, #2§
Receive only typing reperforator single base, with-
out ecover, ready (o operate, 100 WPM, $49.00. 60
WPM gears $10.00.  LEX Reperforalor transmitier,
two 3 speed gear shifts. readv 1o operate 140,
Mironics-Howard Co.. Box 1%, Boston, Mass. 02101
(617 -7T42-0048)

FOR SALE - LAST CALL* Deskfax facsimile ma-
chines $2, paper for same $5 per roll. Model 14 strip
printers 810, T'D's $15, model 14 reper{’s $25, model
26's %50, model 19°s 865, model 15°s 50, Loads of
miscellaneous electronics, parts etc. Some 28 parts,
TD's etc. Cash and carry. Goodman (312-476-8200),
5826 5. Western, Chicago, Ilinois 60636

KLEINSCHMIDT MANUALS - for TT-4, TT-100,
TT-76, TT-107, etc. Mite KSR teletypewriter sup-
plies, gears, parts, covers. Wanted Teletvpe man-
uals. Send SASE for list. Typetronics. Boy 8873 FL
Landerdale, FLo 33310, WANYE.

HAL COMMUNICATIONS CORP: Announced the
revolutionary new RVD-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 (1000) characters are displayed in a 20
line, 50 character per line format, at 60, 66, 75, and
100 WPM if your TU will copy it. The RKB-1 com-
bines reliable TTL circuitry. a high quality com-
mercial kevboard, and a rugged case (o provide the
best Baudot TTY keyboard available. The electronics
is arranged 50 that you type as if you were using a
typewriter., See them on display at Muskegon and
Dayton. Get the details from HAL Communications
Corp., Box 365RJ. Urbana. 11 61801, Phone 217-
359-7373.

WANTED: ODD TYPE ARRANGEMENTS - | am
looking for teleprinters with foreign type. such as
Arabic. Greek, Japanese. Russian. Chinese, Amharic,
ete., or anv non-English tvpe. Sale or Swap: rack-
mount TY monitor. 53 CRT., would be good for HAL
monitoring if you have good eyesight, Go White, 1502
Stonewall Hd.. Box 3067, Alesandria. Va. 22302

WANTED panel meters as specified: 3 127

round - Deldur 0-4 KVDU. Hickok 0-25 AmpsAC.

Marion 0-753 or 0-100 MADC, Westinghouse 0-5
AmpsRF, Weston 0-15 AmpsAC and 0-1 AmpRE. 4
12" rectangular Simpson 0-1 AmpRF and 0-5
AmpsRF. F. Budavari. 185 Summit. 51 Paul, MM
35102

WANTED FOR CASH: Complete Cover. Base, Base
Pan. Gear Box, Time Delay & any Miscellancous parts
for Compact 28KS5H ARA AN UGO-200 What Have
You? Quote Price. Sell Model 26 Motor. WABRINVN.
3875 Sewland St Wheat Hideeo Colorado 80033

PUHS Boapert re-
(ISR
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CLASSIFIED ADS-

DOVETRON TELEPRINTER SPEED CONTROL-
LER - The DOVETRON TSC-1000 Teleprinter Speed
Controller is an all electronic, solid-state motor
controller that functions as an electronic gear shifl
for any teleprinter equipped with 100 WPM gears
and a 50/60 Hz synchronous motor. Speed control is
accomplished by varying both the frequency and amp-
litude of the power supplied to the motor. A five
position front panel switch allows selection of 60-67-
75-90-100 WPM operation. The keyboard automatically
sends at the same speed as the receiving speed of the
typing unit. No buffer storage is required and printer
maintenance is reduced to a minimum, because the
teleprinter runs only as fast as the received signal.
A [ront panel Range control permits copy of any speed
between 30 and 110 WPM with no loss of mechanical
range. Copy is greatly improved on weak DX-type
signals, and under severe conditions of selective fad-
ing. multi-path propagation and keyboard distortion
by ‘'synching’ to the incoming signal. This Range
control also permits answering a station running at
a non-standard speed, giving him better copy of your
signals. The AUTOSTART circuit provides remote
turn-on/turn-off capability and current limiting pro-
tection for the terminal unit’s autostart components,
May be used with any character unit code (7.0, 7.42,
8.0, etc.). Operates directly from 110vac 10, 40
to 400 Hz. Since the output of the TSC is not affected
by line frequency variations at the input, stable speed
control is provided for Field Day and other locations
where portible or emergency power supplies exhibit
line frequency instability under changing load. At-
tractively packaged in an 8 x 8 x 11 inch custom en-
closure. 15 pounds. (21 pounds shipping). $129.50
FOB. (Calif. residents: $6.50 sales tax). DOVETRON,
1015 Fremont Avenue (PO Box 267), South Pasadena,
Calif., 91030, 213-682-3705.

SALE; MODEL 28 TYPING REPERS, type TT
315/UG code LPR-35, or TT317/UG code type LPR-
37, tape data 11/16 wide, chadless or fully perforated,
excellent, $20.00 each. Model 28 transmitter-dis-
tributor type TT334/UG code LXB-9 Excellent, $20.00.
Tuning forks 96.19 VPS or 120 V.P.S. unused $2.00
each. Model 28 synchronous motor LMU-12, 3600
RPM. 1/12 HP. 115 VAC, 60 Hz. excellent, $9.50
each. Model 28 synchronous motor 1725/1425 RPM
P/N 173937 cont. 115 V - 50-60 Hz excellent 38.00
each. P.D. 82 synchronous motor for Mite tele-
typewriter, 115 VAC 60 Hz, unused $15.00 each.
Kleinschmidt reperforator type TT107FG, R/O60-75-
100 wpm for automatic typing and reperforating of
TTY messages. 7/8 chad tape, synchronous motor,
excellent $28 00 each. Reader, high speed. Ferranti
maodel 1l or III, excellent $15.00 each. Control from
panel; for model 32KSR or ASR complete with push
button switeh, relays, resistors, Jones plugs ete.
Excellent 32,50 each. Gears for all types teletype ma-
chines. Send us your requirements, Atlantic Surplus
Sales, 580 3rd Ave ., Brooklyn, N.Y. 11215,

FOR SALE: ELECTRONIC SEL-CAL. Complete
for programming with 20 miniature toggle switches on
front panel. [.C.s mounted on K@V PO boards,
regulated P.5. and LMB cabinet. $100.00. W2LFL,
1757 Seaman Drive, Merrick, N.Y. 11366, Phone: 516-
FR8-2139

WANTED: Technical manual on model 19, Tele-
type or military. Manual on Model 14 keyvboard
reperforator. Manual on FRXD-10 combo, Also need
tape retainer and cover for FRXD. Navy manual
Y1490 on CVE9A/URA-8A. Manual on Kleinschmidt
TT271/FG. Also want a 2AP1 in working condition.
Will pay any reasonable amount. Santer, W2ZPW,
2114 &3rd Street, Brooklyn, N. Y. 11214,

MODEL 28 CABINETS, KEYBOARDS, RO bases,
two model 14 typing Reperf's with keyboards, two
Model 15's, four TD''s with covers, one Northern TU
with FSK and one Collins KW-1. Shipping paid to
Seattle. Best offer/trade for any or all. Would like
VHF-FM gear or? W7YKF/KL7 P.0. Box 4-1983,
Anchorage, Alaska 99509 - (907) 274-2348.

BIG SALE ON MODEL 28 Typing - reperforator -
transmitter (RT) mounted on a tape handling stand
which includes large take up spool and supply reels
as well. As an intermediate storage bin. 0/A dimen-
sions, 20" long, 36" high, 8-1/2 inches wide. Both
LAXD trans. dist. and LPR typing reperforator come
equipped with three speed gear shifts, allowing down
as well as up speed conversion. Synchronous motor
LMU-12, used, excellent. $85. while they last. At-
llalrélig Surplus Sales, 580 drd Ave., Brooklyn, N.Y.

15,

FOR SALE: SB-101 TRANSCEIVER. Switchable
xtal for B50 Hz. receiving wired in. Includes HP-23
power supply and SP-600 speaker, microphone and
manuals. Excellent condition, $350.00, W2LFL, 1757
Seaman Drive, Merrick, N.Y, 11566. Phone: 516-
FR 8-2139.

CIRCUIT BOARDS.  Receiver, December Ham
Radio and September Journal, $10. Auto line feed,
.,]anuar,\' 73 Ham Radio $7. TTL AFSK, September
72 Journal, 88 PP. Gl10 expoxy, plated, with clear
photo.  Bert Kelley, K4EEU, 2307 S. Clark Ave.,
Tampa, Florida 33609 '

W{\NTED: TEKTRONIX OSCILLOSCOPE - any
DC wideband model. Will pick up within 200 miles of
Delaware. Albert Klappenberger Route 1, Box 227,
Westover, Maryland 21871.

THE MORSAVERTER C.W. -TO-RTTY TRANS-
LATOR IS AVAILABLE NOW from Petit Logic Sys-
tems, Box 51, Oak Harbor, Wash. 98277, See RTTY
JOURNAL January 1873, page 17. Tech manual $45.
Kit of the hard-to-get parts, $185. Wired and tested,
$560. New TMA-1 RTTY-to-Morse converter reads
data in your loop and converts itintoperfect Morse at
any speed you set, and includes 64 letter buffer
memary. Deliveries begin in March. Write for infor-
mation.

DIGITAL LAB. Design vour own logic circuits
after completing the 20 lesson LOGIC-T basic lab
course. Learn digital logic from the ground up
beginning with fundamental gate operations, JK flip
flop characteristics and working up to applications of
coders/decoders and multiplex circuits.  Features
visual and audio response, solid state (LED) lamps.
Best value. Write: STELCOMP SCIENTIFIC, 4600
Duke St., Alexandria. Va. 22304

CAFSK GENERATOR™ - PCB and all compo -
nents except input output jacks, power supply and
chassis. S6.60. P & M Electronics, Inc. 519 South
Austin, Seattle, WA 98108 ( 23 words)

HTTY PICTURE TAPES WanTED; Send me one
on reel magnetic tape, any speed, or cassetle,
using 170 or 850 shift, 60 wpm, and [ will send
vour tape back with another recorded on it using
same shift. Or swap paper tapes. Prefer longer,
more elaborate pix.  WASUGE, 601 South Dodson,
Urbana. 111, 61801

FM MOTOROL A SCHEMATIC DIGEST - 136 giant
pages 11-102x17 sehematic diagrams, alignment in-
structions, cryvstal information, trouble shooting in-
formation. 86,50 postpard, S.M. Wolf, PO Box 535,
Lexington, Mass, 02173
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