120
Loop-Snoop- cont.
Continucd from Pagz 12

output voltages of approximately 0.2 to
4 volts. The A.C. output voltage varies
directly with the loop current.

Plug the LOOP-SNOOP into your loop
and connect the tone output to the verti-
cal amplifier of your scope. Set the hori-
zontal sweep to the low range. On steady
mark you will see the band of audio
horizontally across the face of the scope.
On steady space you will see only the
horizontal sweep trace. Now then, send
LTRS at machine speed and adjust the
horizontal sweep for proper sync. You
should see: (1) an unbroken audio band
consisting of the five marks and the
stop pulse; (2) a short horizontal trace
with no vertical displacement, which is
the stop pulse; and (3) probably a tall
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spike or two.

Now try some other letters and ob-
serve the pattern. Be sure to check the
TD pattern and compare it with the key-
board pattern. Contact adjustment can
readily be checked (or even adjusted)
by pattern observation. The LOOP-
SNOOP will not pin point the exact lo-
cation of the “‘spike generators' but by
process of elimination they can be found.

. None of the components are the least
bit critical. Most of them should be
““standard stock items® in your junk
box. The DPDT loop reversing switch,
the 2K resistor and the diode could be
eliminated if correct polarity is ob-
served at all times. All components
can be mounted on a small bit of vector
board or tie points and placed inside a
mini-box.
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Faster RTTY Speeds

The petition by Keith Petersen and
Bruce Peters, submitted about a vear
ago, to allow fast printer speeds onama-
teur RTTY has been favorably acted on
by the FCC. '

We can imagine some unfavorable
comments from many, feeling that it
will lead to confusion. We doubt it very
much, the great majority of hams will
stick to 60 wpm and the few that have
facilities and the desire to experiment
¢an now pioneer in case of future gen-
eral use,

“For 100 wpm reception many of the
TUs in use will require some small
changes. We hope that an article can be
published explaining these changes. Al-
though our printer is capable of three
speeds we will see you at 60 wpm for
some time to come. Let's not have
another SSB-AM hassle all over again.

_ The pertinent paragraphs of the de-
cision are printed here. January 7th is
the effective date.

5. The Commission is not of the opinion that in-
creased speeds will result in the disruption of exist-
Ing amateur teleprinter operations. Commission ex-
perience indicates that amateur operators have con-
sistently demonstrated their versatility in adapting
to new operaling situations and conditions. As higher
speed operation becomes more widespread, it is be-
lieved, that operators preferring each speed will either
pre-arrange their time schedules and parameters
of operation or will localize their operations to cer-
tain band segments and, thus, minimize the effects

Authorized by FCC.

on present amateur teletype operation, Regarding the
availability of higher speed teletype equipment yer.
sus cost, reply comments filed in the proceeding
allege that used equipment can be obtained al reason-
able costs within the budget of amateur operators
Other comments claim that provision for higher speé(i
Oncralllnn will encourage amateurs to utilize thejr
technical abilities to design and developthe necessary
>p_cn_'d conversion techniques. Many teleprinter ma-
Chmca_ are, in fact, convertible to other speeds of
aperation by substitution of the appropriate gears,
9. In consideration of the foregoing, the Com-
mission concludes that adoption of its proposal to
amend Section 97.69(b) of the Rules to permit higher
speed amateur teleprinter operation is in the public
Interest, convenience, and necessitv. Authority for
Ih_ls rule change is contained inSections 4(ivand 303(r)
af the (‘_::mmunitulion.‘. Act of 1934, as amended. IT
IS ORDERED that, effective January 7. 1972, Part 97
of the Commission's Rules is amended as set forth
in Ilg;L ;\Iprili’n::jr attached hereto.
) - IT IS FURTHER ORDERED, that thi ceed-
ing 1S TERMINATED. S
FEDERAL COMMUNICATIONS COMMISSION
Ben F. Waple
Secretary

APPENDIX
Part 97 of the Commission's Rules is amended
as follows:
. II. In Section 97.69, paragraph (b) is amended to
cad;
97.69 Radio teleprinter transmissions.
* W ok K & &

(b) The normal transmitting speed of the radio
teleprinter signal keying equipment shall be adjusted
;; L;ICI‘&L"\ CtljS possible to one of the standard tele-

inter speeds. namely, 60 (45 bauds), 67 auds
75 (ﬁh,]S bauds) or [0 (75 bauds) wu]rds p{LS:E) ;T::S:c,‘}
and in any event, within the range of plus or rninus;
five words per minute of the selected standard speed,

LR LA

4th Giant RTTY ‘FLASH Contest

1. CONTEST DATES

Ist 0700-1500 GMT, February 20th, 1972,

Ind 1500-2300 GMT, February 26th, 1972 giving
a total contest time of 16 hours.

2. BANDS
3, 5, 7, 14, 21 and 28 MHz, Amatecurs bands.

3. COUNTRY STATUS
The ARRL Countries list will be used.
4. MESSAGES
Messages will consist of:
a) RST check number
b} zone number.
5. EXCHANGE POINTS
a) Each two-way RTTY contact with a station
in one’s wwn zone will receive I exchange points,
b) Each two-wav RTTY contact with a station
outside one’s own zone will receive exchange points
in accordance with the ‘exchange points table’.
Note: stations may not be contacted more than once
on any one band but additional contacts may be made
with the same station if a different band is used.

6. LOGS AND SCORE SHEETS

Use one log for each band.

Logs to contain: date, time (GMT), call signs,
Countries, RST and zone numbers sent and received
and exchange points.

All logs must be received by March 20th, 1972,
send them to:
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EX 2 22

Prof. Franco Fanti
via A. Dallolio 19
40139 Bologna, ITALY
7. MULTIPLIERS
A multiplier is given for each Country worked.
A separate multiplier may be claimed for the same
Country if a different band is used.
The operators own Country does not qualify for
a multiplier.
8. SCORING

Total exchange points times the total number of

multipliers.

10. AWARDS, MEDALS & FREE SUBSCRIPTIONS

The contest Committee will compile three Separ-
ate lists,

a) general classification;

h) classification of stations using a power of 100
Woor less;

c) Short Wave Listeners,

In each of these three classes the follow ing
awards will be made:

Ist: gold medal.
Ind: silver medal.

irr?: bronze medal,

th to Tth: will receive a 12 month's subscripti
to the CQ elettronica magazine. weripton

Bth to 10th: will receive a 6 month's subscription
to the CQ elettronica magazine.

There will also be awards for all of the operators
and SWLs that send logs.
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Transistorized Phase-Shift RTTY Scope- -

ELMER MOORING, W3CIX
9318 Milbrook Rd.
ELLICOTT CITY, Md. 21043

A cross-pattern scope or the ST-5
and ST-6 type tuning meter I 2. is fine
for tuning normal RTTY signals; how-
ever, during QRM conditions a phase
shift type scope s ispreferable tohelp
sort out the proper mark-space fre-
quencies. This phase shift monitor scope
uses signals directly from the receiver
output (or TU input) and displays a ro-
tating line on the face of the CRT. The
angle of rotation is a measure of fre-
quency, while the length of trace indi-
cates amplitude; thus, most of the CRT
face area contains useful spectrum in-
formation. At a glance one can deter-
mine approximate frequency shift of
either the received or transmitted fre-
quency, can tune the signal rapidly to
correspond to the TU filters, and can
determine frequency separationofinter-
fering signals.

Theory of Operation

The heart of the phase shift indica-
tor is the simple RLC network shown
in Figure 1. The series LC circuit is
resonant near the mid frequency of
interest. Near resonance, the impe-
dance of the LC circuit is minimum;
thus, E ; approaches zero while E .. is
large and exhibits rapidly changing phase
about the resonant frequency. Two sine
waves applied to the deflection plates
of a CRT produce a pattern dependent
upon the phase and amplitude relation-
ship between these sine waves. With the
two sine waves either in phase or 180°
out of phase, a straight line appears
whose angle on the CRT face depends
upon the relative amplitudes of the two
signals. With 90° phase shift between
the two deflection plates, an ellipse
appears with an eccentricity dependent
upon the relative amplitudes between
the two signals.

Reterring to Figure 1, the LC cir-
cuit is resonant near the center of the
frequency range of interest (2550 Hz.).
For a high Q circuit, the phase angle
varies from near 180°to0°overanarrow
range of frequency, whichvields straight
lines on the oscilloscope tube. Around
resonance, an ellipse appears since the
signals are around 90° out of phase;
however, the width of the ellipse is col-
lapsed to zero since the amplitude ofthe
series voltage (E- ) decreases to zero
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DEFLECTION

o

FOWER

Complets circuit board using the
Circuit Stik Construction technique,

Interior view of early prototype.
Powsr supply included, Note the power
trenaformer crammed against the CRT
base, Thies unit required shielding to
aliminate slight trace hum, (Heathkit
neck shield 206-180),

A 4

Figurel RLC Phase Shift Network
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as the phase approaches 90°. Thus a
straight line will appear on the CRT
for all frequencies of interest and will
rotate about the center of the tube face
as the frequency varies. Typical pat-
terns for a complete phase shift monitor
scope receiving RTTY signals appears
in Figure 2.

XX &

IMPROPER SHIFT WIDE
ALL oK TUNING  (STRADDLE TUNED)

XD &

K FONE SIGNAL PROBY
(RTTY QRM e
NE.
L)

2" LARMONIC DISTORTION
(RECEIVER OVERLOAD)

Figure 2 Phase Shift Scope Patterns
(For clarity, only wide shift
illustrated.)

Circuit Description ) .

The complete schematic appears in

Figure 3. The input stage (QI) yields

a gainofabout 20 (approximately the ratio

R4/RS). R2 and R3 are bias resistors.
Q2'is an isolation emitter follower which
reduces Q1 collector loading and offers
the current drive necessary for the LC
phase shift network. The series com-
pensating network (C2, LI, R8) could
be eliminated; however, it offers two
advantages. C2-LI resonate at approxi-
mately 2K Hz to yield an increasing
impedance over the 2-3K Hz indication
range which compensates for the in-
creasing voltage across the phase shift
inductor (L2) with increasing frequency.
This maintains the same scope trace
length at 2125 Hz and 2975 Hz. Another
advantage of C2-L1 is that signals far
above and below the 2-3K Hz range do
not produce a trace on the CRT, thus
limiting the pattern to the desired range
of frequencies. R9, C3, LI comprise
the phase shift network described in
Figure 1. C3-L2 resonate at 2550 Hz.
Q3 serves as anisolating emitter follow-
er to offer a high impedance across L2
and maintain high Q for the network.
Q4 and Q5 are identical amplifier stages
with a gain of approximately 20 (ratio of
collector load to emitter resistor). Re-
sistors R14-R16 and RI8-R19 furnish
bias for ths transistors.

Construction )

Parts layvout is not critical. In the
several prototype units built during de-
sign, various construction techniques
were tried with equal success (point-to-
point wiring, Vector hoard_ Wit‘l‘ll flea-
clips, and Vector board with Circuit-

Continued on Page 16

L]
R2 R4 RE
350K 51K ¢ K
c2
RI 8 : ;QZ 360
m ol a J—
o a l[. it T
o R3 LRS LRT L]
0K $24x 28.2K
17
=50 v
S. BOTTOM VEW
& [
2ZN3439 E ¢
2M565T

C1, C4, C5 - Paper or Mylar
C2, C3 - Sprague Orange Drop
Ch, C7 - Paper or Mylar (low DO leakaee)
RI, R24 - Linear Taper 1/2 Walt or Greater
Q1-0Q2 - 250 Volt Breakdown or Greater
INS655 o equivalent
{can be same as Q3-0)5)

Figure 3 Complete Schematic of
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Q3-05 - 400 Volt Breakdown or Greater

IN2439 (Lo-5 case)

INSAST (77 “Poslage Stamp™ case)

ING240 (to-66 case)
V1 - Almostany 17 to 37 CRT (Pl Prosphor Preferred)
All Resistors 1,2 Watt Except R7

the Phase Shift Monitor Scope
RTTY JOURNAL

THE TTL SELCAL---

KENNETH BRANSCOME, K50JM
5935 Vanderbilt
DALLAS. TX 75206
Part 2

3. The Input Circuit

The input circuit is used asaninter-
face betwéen the logic in the TTL Selcal
and the outside world. This not only
translates the incoming signals to TTL
logic levels of the right polarity, but
also protects the logic circuitry from
large transients or signals which other
wise might damage the logic circuitry.

The basic difference in the two input
networks shown is that one is inverting
and the other non-inverting. The one
used will depend on the incoming signal.
The DATA line should be high, or 1 for
mark and low, or 0 for space.

4. Character Decoding Register and

Selector Magnet Driver

The character decoding register isa
5-bit register consisting of five D-type
flip-flops. As each bit of the TTY char-
acter is entered onthe data line, the shift
pulse (which occurs atthe center of each
bit of the character) shifts the bit into
the register. SRS will follow the char-
acter bits delayed by exactly one-half a
bit time. Since the shift pulses are ac-
curately timed, SRS then regenerates
each bit of the character and removes
all incoming distortion. This thenisused
to drive the selector magnet driver
transistor through Nand gate X-21A.
Gate X-21A is used to hold the Teletype
loop in a mark-hold condition until the
auto start sequence has been received.
Once the proper sequence has been re-
ceived, gate X-21A is opened and the
selector magnet driver will follow SRS.
When the alternate function control is
used, an additional OR gate must be in-
stalled in the CR-4 control line to allow
the alternate functions to also uninhibit
the selector magnet driver.

The start line is used to preset SRS
to 1 when the start FF goes off. This is to
insure that the output is in mark at the
end of a character and to prevent noise
from accidentally leaving SR1-1 at 0 at
the end of a character, causing the tele-
printer to run open.

The selector magnet driver tran-
sistor is selected according to the type
of Teletype machine to be used. For the
Model 32, a high voltage loop supply is
not necessary since only about one volt
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at 20 ma is required. Therefore, almost
any NPN transistor can be used. The

loop supply can be the S-volt logic sup-

ply and a 180-ohm 1-watt resistor for
the current limiting resistor. In this

case the three NE-2 spike suppressors
are not required.

For Models 15, 19, 28, and other ma-
chines requiring 120 volts DC at 20 or
60 ma high voltage loop supply, the Mo-
torola MJE 340, the TI AS5STS5058 or
AS5TS5059, or any other NPN transistor
with a VCEO of 250 volts or more can be
used. The NE-2"s are used to limit the
inductive spike when the circuit is
opened, to prevent damage to the driver
transistor. An external current-limit-
ing resistor must be used.

Models 15, 19 and 28 teleprinter se-
lector magnets can be operated with
loop supply voltages as low as 12 volts.
However, the range selector onthe tele-
printer will be severely limited and
operation of the teleprinter may be er-
ratic.

NOTE: In an application note from
the Teletype Corporation, they do not
recommend the use of less than 40 volts
at 20 ma through the TD and keyboard
contacts of their equipment. A film will
build up on the contacts which the lower
voltages and currents cannot readily
break down, and will result in erratic
printout after prolonged operation.

The outputs of the shift registers SR1
through SR5 represent the information
bits of the Teletype character at the
time the decode pulse is present. Note
that typing in a character will not leave
bits 1through Sinthe register but rather,
bit 5 will be in SR4 and the stop pulse
will be in SR5. In other words, it will be
shifted one step further.

The outputs SR1 throughSR5are used
to drive the five decoding gates X-10,
X-13, X-16, X-19 and X-20.

5. The Character Sequence Tree
Decoding gates X-10, X-13,X-16and
X-19 are the four character recognition
gates. The characters are recognizedin
that order and are programmable at the
operator’s discretion. Associated with
each gate is a D-type flip-flop which
remembers when its character recogni-
tion gate has recognized a character
and enables the next gate up the tree.
Regardless of their previous state,
should the flip-flop gate fail to recognize
a character in the proper scyuence al
decode pulse time, it will be leftin the off
JANUARY 1972 5



state when it is clocked by the decode
pulse.

The first three stages of the sequence
tree, X-12A, X-12B and X-15A in one
sense are used in reverse in that when
the flip-flop is in the on state, it is
considered to be off as far as the tree
states are concerned. This was done to
minimize the number of gates required.
In the same manner, the off state of the
flip-flop is considered on, as far as the
sequence tree is concerned. The last
stage, X-15B, isused in the normal sense
and when it i1s clocked on it latches on
and cannot be turned off except by the
signal TER going to 0.

Gate X-10 is always enabled. When
the first character is recognized, the
decode pulse clocks FF X-12A off, since
the output of gate X-13 is a 0 when a
character is recognized and a 1 when it
has not recognized a characterat decode
pulse time.

The Q side of X-12A enables gate
X-13 and allows it to recognize the next
character. Should the correct character
be recognized at decode time (providing
the first two characters are different),
X-12A is turned on and X-12B is turned
off. This continues until gate X-19 recog-
nizes its character and turns on X-15B
which turns on the autostart relay. When
X-15B turns on, the Q side of X-15B
feeds back to gate X-18B, forcing gate
X-18B to have 1 onits outputatall times,
and the decode pulse will not turn FF
X-15B off.

The Alternate Function Control, when
incorporated, acts in the same manner
as X-19, X-15B and X-18B, allowing the
control of another function by changing
the last character in the control se -
quence. The alternate function board has
positions for two additional controls,
giving a total of three functions which can
be remotely controlled by the TTL Selcal.

The relay control flip-flop can be
forced on by the force-on pushbutton,
grounding the set input to the flip-flop.

6. The Auto Stop Control
The auto stop control can turn off
the relay control flip-flop in three dif-
ferent ways.
a. By receiving four N’s in succes-
sion
b. Letting the dataline remain quiet;
that is, no space to mark transi-
tions, for more than 20 to 30
seconds
¢. By the force-off pushbutton
The 4-N sequence controller moni-
tors the shift register continuously for
N’s. Each time an N is recognized, a
count is placed in the divide-by-4 ripple
6 JANUARY 1972

counters X-14B and X-17A. Each time
an N is not recognized, the counter is
reset tozero. When the fourth Nis recog-
nized, the carry plus turns on X-17B
which resets the auto start flip-flops.

Note that when 4 N’'s are recognized,
if no other characters are sent you will
not be able to force the relay back on
with the force-on button until at least
one non-N character is received,

The “‘Quietline Turnoff’” will turn
the printer off when there has been no
mark to space transitions for about 20
seconds.

A transition from 1 to 0 on the data
line causes the output of inverter X-21B
to go from 0 to 1. This places a strong

sitive spike on the base of transistor

7, which will partially discharge the
50-uf capacitor in the emitter lead of
UJT Q4 and restartthe 20-second timing
cycle. Acomplete reset will require sev-
eral such transitions. The capacitive
coupling to the base of Q7 allows it to
turn off even though the output of X-21B
is high. .
When the 20-second RC network is
allowed to time out, UJT Q4 is momen-
tarily turned on. This turns ontransistor
Q5 and causes an output signal TER.

The second input to gate X-21C is
used as the force-off input. When the
force-off pushbutton grounds its input
to X-21C, an output pulse is placed on
the TER line to shut off the motor.

7. The Regulated Power Supply

The regulated power supply consists
of a transformer, a bridge rectifier,
filter capacitor and LM309K integrated
circuit voltage regulator. This regulator
is short-circuit protected and almost
indestructible. It requires no external
adjustments and only two small external
capacitors for operation. It is rated for
about 1-Amp output current. Itis impor-
thnt that the LM309K have a 0.05-uf RF
bypass capacitor placed directly from
the IN and OUT pins to ground (the case).
Use the Centralab UK20-502 disk cera-
mic capacitor. Other types have insuffi-
cient Q.

PROGRAMMING THE TTL SELCAL
Select the calling sequence desired
and enter the characters in the appro-
riate box in the Programming Chart,
%igure 9, Chl, Ch2, Ch3, and Ch4. Re-
ferring to a Teletype code chart, deter-
mine the bit patterns for each character.
Use the standard that space is a 0 and
mark is a 1. SR1 is analogous to bit 1
in the character, SR2 is anlogous to bit
2, etc. Fill in the chart with the appro-
priate 1’s and 0’s. Note that the code for
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N is SSMMS (bit 1 on the left and bit 5
on the right). The correct entries are
made in the programming chart for the
character N. A 0 in a bit position means
that the O side of that particular shift
register stage is connected to the input

of the character recognition gate.

The connections between the shift
register and the character recognition
gates may be hard-wired or connected
by a set of 20 SPDT switches, or a pro-
gramming plug,
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Figure 10. TTL Selcal Timing Diagram
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CHECKOUT SEQUENCE
1. Equlpment Required
Oscﬂloscope preferably a DC

b. Telet)?c keyboard or other
tyg TTY signal generator
c.

d. Electronic counter desirable
but not required.

2. Check that the power supply volt-
age is 4.7 to 5.3 volts with no visible
ripple on the oscilloscope. Verify that
the clock is operating and the countdown
strmg is operating as previously des-
cribed. Set the frequency with a counter
or lissajous patterns compared to the
60 - cps line fre%uency (for 60 wpm).

3. Attach keyboard or other signal
source to the input of the TTL Selcal.

4. With the clock in the test mode of
operation, verify the CP frequency.
(Each mode has a different calibration.)

NOTE: In the normal operating mode
the OSMYV charging circuit requiresare-
sistor of approximately 35K (for 60
wpm); whereas, in the test mode of

Eeratlon a resistor of approximately
K is requlred (for 60 wpm).
Verify that there are seven
shift pulses present eachtime
a keyboard character is de-
. ressed.

b. Verify that there is only one
decode pulse.

c. Verify that there is only one
end pulse. This pulse will be
very narrow and difficult to
S€E.

d. The false startpulse, FS, can-
not readily be checked except
under normal operation no

ulse should be observed.

e. Verify that each time a key-
board character isdepressed,
the start FF turns on (start
line high) and then turns offat
the end of the character.

5. Operation of the Shift Register.

a. Depressing the letters char-
acter repeatedly, verify with
an oscilloscope that each 1
output of the shift register
goes low for one bit period
and remains high the rest of
the time. Conversely, verify
that each 0 output of the
shift register goes high for
one bit period and remains
low the rest of the time.

b. The selector magnet gate will

be checked later.

6. The Auto Stop Circuit

With the input set at steady mark
or steady space, the TER line normally
8 JANUARY 1972

should set high and have a negative pulse
about every 20 seconds. If the TER line
is a | with no negative pulse, check the
UJT timer.

With a scope on the Q output of X-
14B, press an N on the keyboard; it
should alternately go high and low with
each N pressed. The fourth N pressed
should make X-17B go high and the TER
line go low. Continue pressing N’s and
X-17B should remain high. Pressing
any other character should make the
Q outputs of X-14B, X-17A and X-17B
all go low regardless of their previous
state.

Place a temporary jumper across
the 50-uf capacitor in the emitter lead
of the UJT Q-4 to disable the 20-second
timer for the next check.

7. Verify Programming of the Four
Control Characters

a. Depress the letters character.

b. With VOM, check the inputs
to the character recognition
gates and record each input.
Compare this pattern to the
desired character pattern;the
patterns should compare ex-
actly. A 1 or high input is
analogous to a mark (or hole
in the tape). A 0 or low input
is analogous to a space (or no
hole in the tape).

c. Press the first character in
the control sequence. The Q
output of flip-flop X-12A
should go to 1.

d. Press the second character.
The Q output of X-12A should
go to 0 and the Q output of
X-12B should go to 1. When
the third character is pressed,
the Q output of X-12B should
go to 0 and the Q output of X-
15A should go to 1. When the
fourth character is pressed,
the Q output of X-15B should
go to 1 and the Q output of
X-15A should go to 0.

The Q output of X-15B should now
remain at 1 unless the time out turns
it off or the NNNN sequence is sent.
Once the printer motor is turned on,
the gate driving the selector magnet
output should follow the incoming signal

delayed by exactly one-half a bit period.

8. When the above checks are com-
gleted, remove the jumper installed in
tep 6 and return J1 and J2 to their
normal operating positions. Re-adjust
the clock frequency for the desiredtele-
printer operating speed.

CONSTRUCTION
Several units have been constructed
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by the author. The first unit was made
by using  sockets and wire wrap. A
second unit was started using bread-
board cards available from BF Enter-
prises of Hawthorne, Massachusetts,
However, this was put aside in favor of
a double-sided printed circuit board.
There have been about five different
versions of the original board, each
with its own improvement.

TTL SELCAL Printed Circuit Ver-
sion, Top View

TTL SELCAL Circuit  Side,
Printed Circuit Board

The unit should be constructed in a
metal box with all lines in and out of the
box bypassed for RF. Stray RF and
switching transients from motors, fluor-
escent lamps, and the like play havoc
with digital switching circuits and can
result in very erratic operation. Wiring
inside the chassis between integrated
circuits is not critical; one look at the
wire side of the wire-wrapped version
would convince even the most skeptical
builder of this. Keep 110v AC power line
and selector magnet driver lines well
separated from the logic circuitry.

If a printed circuit board is used,
keep in mind that special PCB drills are
necessary when using G-10 epoxy glass
board material. Standard high speed
drills generally are good for about 25 to
30 holes before the cutting end begins
to melt. These PCB drills are made of
carbide and are priced from $2.00 to
$4.00 each, depending on the supplier.
The<e bits are very fragile; dropping one
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on the floor can shatter it into many
pieces. If one should break in use, don’t
discard it since the broken stub seems
to cut almost as well as a new bit. You
should not attempt to use these bits in a
one-fourth-inch drill motor. 1 use a
Dremel Mototool, which seems to work
quite well. Make sure you grip the drill
on its shank, and not down on its flutes.

The only indicators used were neon
tulbs across the 120-volt line between
the switch and the transformer and
across the output plug to the teleprinter
motor. The relay can be any unit which
will pull in on the power supply voltages
available and ‘not' draw more than 50 to
100 ma. This means a minimum of about
100-ohms coil resistance for a 6-volt
relay to operate off the S5-volt logic
supply.

The contact rating of the relay used
to control the teleprinter motor is im-
portant and should be capable of about 6
amps at 120 volts AC. This may seem
high, but it is necessary to take care of
the inductive load of the teleprinter
motor.

The FON and FOF switches should
be located inside the cabinet of the TTL
Selcal. If remote operation is desired,
a small relay can be placed inside the
cabinet and the relay control wires run
to the remote location.

The integrated circuit voltage regula-
tor can have from 7 to 30 volts DC input.
Experience has shown that because of the
ripple on the raw DC, anything below
about 8.5v input is marginal. The most
satisfactory and inexpensive power
transformer found is a 12-volt 1-Amp
filament transformer connected across
the full wave bridge. Theseare available
for about $2 from Allied Radio Shack.
For those who wish to construct their
own PC boards, blueline copies of the
negatives used by the author are available
for $3.50 a set.

INSTALLATION OF THE TTL SELCAL

The input of the TTL Selcal must be
a positive signal with respect to ground.
It is necessary to have a good ground
between the TU and the TTL Selcal.
Those who have a tube-type TU may
place a 220-ohm, 2-watt resistor in the
cathode of the keyer tube, place a short
across the selector magnet output of the
TU, and set the TU loop current to 20

ma.
Take the input tothe TTL Selcal from
the junction of the cathode and the 220-
ohm, 2-watt resistcr. In this configura-
tlon, assuming the cathode was at ground
potential before modification, a mark
will be 4 voltsand space will he eronnd
JANUARY 1972 9



This will require the use of the two-
transistor input stage. If you wish touse
the same loop power supply, set the
teleprinter for 20-ma, place a separate
set of current-limiting resistors on the
output of your original loop supply, and
use this loop for the selector magnets
in conjunction with the TTL Selcal.

For those who have an NPN transis-
tor keyer stage, the installation is much
more simple. The one-transistor input
stage is used. Place a 470-ohm resistor
from S volts supply to the input of the
TTL Selcal input stage. Connect this
junction to the collector of the TU keyer
transistor. It isassumed that the emitter
of the kever transistor is grounded. In
this case, a mark will be at ground po-
tential and space will be 5 volts. The
original loop supply now may be used in
conjunction with the keyer transistor of
the Selcal.

Connection to the teleprinter has
been described in another sectionofthis
article. The diode in the collector ofthe
keyer transistor is to protect the tran-
sistor should the loop supply be hooked
up backward.

ADlusT
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Figure 13. Cnnnwtlnq the TIL Selcal to s
be Type Keyer Stage
OPERATION

The receiver, TU and TTL Selcal are
left on continuously when in use. The
calling station should send your call two

or three times to ensure that your tele-
printer is on. The calling station then
should send the traffic he has for you,
using your established format. At the
end of his transmission, he should send
four to eight N’s to turnoff your printer.

If the sender is using a manual key-
board to transmit his message, it is
possible that long pauses of 5 to 10 sec-
onds could cause the Auto Stop circuit
to turn off your telefrmter Should
this become a problem, the 0.1 mf capa-
citor on the output of X-21B can be in-
creased to 0.25 or 0.5 mf, thereby giving
a longer discharge pu]se to the 50-mf
timing capacitor in the UJT emitter.

CONCLUSION

I would like to acknowledge the con-
tribution of Mr. Larry Walrod, VE7BRK,
whose assistance in (.onstructmg the
units made the project possible. Also, I
would like to tahnk Mr. Bill Sasnct,
WOTEM, for his encouragement and
suggestions; and to the Hams on the
WBT RTTY network for their patience
in waiting for this equipment to be made
available.

At the time of writing of this article,
one Selcal is in operation in Waxhaw,
North Carolina, at WA4ZRS, and two
units are in operation in Peru, South
America.

The TTL Selcal is the first part of a
complete RTTY receiving station which
is under development at my home by
Larry Walrod and me.

The TU is a slightly modified ver-
sion of the ST-6 by Irv Hoff. A crystal-
controlled single channel receiver de-
signed especially for RTTY reception
on a single channel is being developed
by Bill Feath, K51WO, for this project
and may be the Subject of a future
article.

Bhwww
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WI RTTY NEWS

RON GUENTZLER, W3BBB Editor

Route 1, Box 30
Ado,  Ohio 45810

This month we have several in-
teresting news items.

“The third B.A.R.T.G. VHF RTTY
CONTEST has now been evaluated ...
Band conditions seem to have been bet-
ter for the European Stations during the
first leg but the British Stattions were
able to enjoy reasonable conditions dur-
ing the second stage. In general the
split operating ideas was very much
appreciated as was also the timing in
order to minimize the problem of TVI.

““The activity in England was centered
around the Home Counties with a con-
siderable rise in activity in the Mid-
lands as well as operation from a num-
ber of stations in the West Country.
Some contacts of quite good distances
were achieved and these results will no
doubt encourage operators to use RTTY
over longer distances. In this context
the use of FSK seems to have a lot to
commend it when longer distance corf-
tacts are contemplated. Once again the
vexed problems of speeds was commented
on by several operators as was the
matter of the amount of shift being used
by some stations. )

“The number of logs was slightly
down on last year but one very en-
couraging sign is the appearance of
many more G stations now operating
with RTTY on the VHF frequencies. A
quick look at the results shows that
all but two of the logs received came
from the UK. Another first was re-
corded this year with the entry on 70
MHz from Brian, G3YKB, and another
first was the 432 MHz log from lan,
G8ATYV. Last year no G stations were
recorded as using either of these bands.

“Summing up the results have been
very encouraging and the event will be
held again next year with possibly a
change in the scoring system. It is pro-
posed to drop the Country bonus as this
tends to favor the Continental stations
and consideration will be given to a
points per kilometer score system in
order to spread the final scores a
little and to encourage the making of
contacts over longer distances.

“Many thanks to all the stations who
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supported the event and we look for-
ward to even more support next time
round. Ted Double, GECDW.

Furthest
Call /Points /Contacts /Countries/Contact
istance
70 MHz Band km
G3YKB 02 2 1 45
144 MHz Band
DJSBTA 662 10 3 260
GBATV 263 13 1 238
G3NTT 249 11 1 240
G3XSO 243 10 1 205
G8BNW 241 7 1 240
GBAEL 230 5 1 138
G8DJF 220 9 1 160
G3AJS 216 4 1 187
G3YKB 216 9 1 120
G3ITWX/A 209 4 1 175
G8CUO 209 4 1 175
LX1JW 206 1 1 185
G3SBA 20 3 1 80
432 MHz Band
GBATV 2010 1 1 23

““The contest manager gratefully ac-
knowledges receipt of an excellent 144
MHz check log from G3FRYV.

‘“The following stations were active
during the Contest and gave points to
stations who submitted contest logs:

70 MHz Band: G3FRV, G30LM.

144 MHz Band: GSI:H’ G3FlJ, G3-
FRY, G3LUO, G3NUE, G"OLM G3WRA
G3XOD G4ALE;’P GoCW, (;SA(JT
G8BHD, G8BLG, GS8BMR, GSCKF G8-
CKT, DC9RY;’P DJ3GK, 'DJ4K] P DJ-
5BV, DL8CX, DLS8PI, DLSU() [00(.]_
PAOOSI.

432 MHz Band: G8BMR.”’

Thanks again, Ted.

The following information was sent
by J.C. Ludwig, Jr., K4DFI, Route 6 -
Box 225, Salisbury, NC 28144:

“For some time there has been talk
of VHF FM RTTY in Salisbury, and in
recent weeks the following stations have
become quite active on 146.700 MHz:
K4CDZ, Wayne near Winston-Salem,
K4DFI, J.C. near Salisbury, W4HWT.
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John near Kernersville, W4IRE, John in
Winston-Salem, and K4YYJ, Jim in Sa-
lishury.

“Activity usually takes place be-
tween 8 PM and Midnight. All stations
use 850 Hz shift and AFSK; most are
vertically polarized. The majority are
using FM transceivers such as Drake,
Regency, and Standard. The Standard
is particularly convenient since it has
test scokets on the back which may be
used to feed in and take out audio and
perform switching functions while re-
taining use of the speaker and micro-
phone (voice id is as easy as picking
up the mike). Several of the mentioned
stations are auto-start on the frequen-
cy. Others are working on that goal.

“*We have heard rumors of activity
on RTTY in nearby areas but so far
have been unable to get definite in-
formation We would welcome calls and
information from others within this area.
Since most use crystal controlled FM
receivers it is important that you get
on 146.700 to be heard. Care shouldalso
be taken to make sure deviation is kept
to something like plus and minus S
kHz.”” Thank you, J.C.

OK1ALYV, Vladimir, in Prague has
the following information: “‘I received
a copy of the CQ RTTY Handbook from
WOKUI. Because of that valuable litera-
ture, we've improved our present TU
and made first QSO on 2 meters with
DCO9RY, Flo in Nuernberg, and last
week with DK4LI, near Hanover, during
quite normal conditions, with power 70W
PEP to 40 El. YAGI array...

VHF bands. In this large town there is
RTTY VHF station QRV not vet for the
time being, and conditions in this di-
rection are for us quite good almost
every evening.

LTI try to ask some W/K ham
to settle the fee for June and following
issues of this year at least, to have this
volume complete.’ (I sent several back
issues thru MAY 1971. 1 will send is-
sues for the remainder of this year. If
someone could settle some funds ex-
change to start with this issue, it would
be appreciated -RG) Thank you. Vladimir.

Sandy Jenkins, K8NQW, Cleveland,
OH, reports that the AFSK on AM net
on 50.700 MHz has been going full tilt
including many pictures. They are trv-
ing to get an autostart net going on
145.8 MHz, AFSK on AM.

To show how interesting or perhaps
frustrating 24 hour autostart can be,
we received several perfect CQ's and
Brown Fox's from WASUTF on 146.700
MHz, 40F2 back on 1971 AUG 16. The
frustration comes from not being around
when they came in. Should have been
a solid QSO and a real gem distance
wise. At least, we got them!

The constructor (home brewer)might
look up the following: IEEE Trans. on
Instrumentation and Measurement, Vol.
IM-20, No. 3, 1971 AUG, pp. 158-161.
Contains information about crystal os-
cillators. Could provide the basis for a
nice FSK of a crystal oscillator.

Well, that's about it for this month.
Hope that all got over the Christmas -
New Year holiday season successfully

“We try to get some hams from and happily. 73 ES CUL, RG.
Berlin with RTTY rig to be active on
EHREE

The LOOP SNOOP-

PAUL BLANKMAN. KHBAG
98-823 lliee St.
AIEA, HAWAII. 91342

The LOOP-SNOOP is a simple little
gadget that will check a D.C. TTY loop
with an ordinary audio scope. It will
visually show mal-adjustment of TD or
keyboard contacts and will deflate vour

LOQP- SNOOP

ego when you see the transients and
spikes or your loop. The LOOP-SNOOP
is small, portable and requires no ex--
ternal power.

The LOOP-SNOOP converts vour
D.C. TTY pulses into audio pulses (ap-
prox. 20 KHz) which are suitable for the
average scope found in the RTTY shack.
Loop currents from about 5 ma to 150
ma can be observed with resultant A.C.

Continued on Page 20
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JOHN POSSEHL - W3KV
Blue Bell, Pa., 19422

Box 73

Hello there . . .

The Volta Contest took place at the
time this column was due to go to press
so we do not have too much to report
except from our own limited activity.
The conditions seemed to be fairly good
at this location although many in other
areas complained of poor conditions. Ten
Meters had fairly good openings to
Europe and the mid Pacific and we even
managed to copy VK2FZ but with no
success on a QSO. Twenty and Fifteen
carried most of the activity as usual but
I suppose you noticed that those bands
close down fairly early anymore leaving
only Forty and Eighty for any activity
during the hours of darkness. Activity
was quite poor on the latter two bands
in this Contest. We could print many
stations in Europe, some very strong,
but could not manage to attract their
attention. We cannot imagine there was
anyone in the Contest that did not work
VP7NH. Bill made an all out effort
and had a tremendous signal onall bands,
all of the time, or so it seemed from
here. The next Contest activity should
be the “Giant Flash’’, whichusually takes
place in February so details should be
available soon, perhaps in this issue.

Applications for the WAC Award
continue at a brisk pace and this month
we congratulate the following stations
who received certificates.

Nr. 174 Guy Baron 9Q5BG

Nr. 175 Wilhelm Meiswinkel KLB8KS

Nr. 176 Les Moskowitz WA3KEG
Nr. 177 L.S.(Barney)

Barnett ZLIALW
Nr. 178 Herb Drake WB6IMP
Nr. 179 Lew Stapp WOPHY

The past month was marked by the
appearance of two new stationsto RTTY,
both very rare and much in demand.
Thanks to Mark, WSEUN, for the in-
formation on both as he was the first
to contact them. Jean, FM7AJ, started
up on November 14 with excellent narrow
shift signals coming from a Tempo One
Transceiver; a French commercial solid
state TU; a Model 28 KSR machine; and
a rhombic directed to Europe. Jean is

RTTY JOURNAL

¢ d

DX HONOR ROLL

100 DXCC-RTTY

¥+ NR. 1 ON4BX 106 Confirmed *#**

1. FGTXT 110/102 43, EA7PZ 55/37
2. IIKG  107/100 44, ZL2ALW 48/37
3. W3KV  105/100 45. HB9AK 48;36
4. ON4CK 100/94 46. ISCLC 53735
5. W8CQ  86/80 47. PY2CBS 51/35
6. WS5QCH g2/80 48. W3CIX 43/35
7. KBYEK 80/78 49. DL8VX 42735
8. DK3CU 75/71 30. 9Q5BG  37/35
9. F9RC 73/68 Sl. ZS3B 53/34
10. W2LFL 74/67 352. CE3EX 43734
Il. WaYG 72766 S53. IIWT 43/34
12. WA6WGL 69764 54. VE4FG 35/34
13. K8QLO 68762 S55. SMSCMG 60/33
14. G6JF 82/59 56. VK3NR 51/33
15. WIGHJ  70/59 57. HBOADM 43733
16. VESAYL 63/59 58. I6CGE 42733
17. W3ISE 63/57 59. VE4BJ 33/33
18. WSEUN 64756 60. WB6QFE 37/31
19. DJ6ZBA 75/55 61. W9BT 37730
20. WA2YVK 65/55 62. K9BJM 32/30
21. SVOWO  6]1/54 63. KL7GRF 41/29
22. IIROL 60/51 64. KeYUI 41/27
23. W4EGY 57/51 65. WA2EXP 34/27
24. K8JTT 51749 66. WOHAH 51725
25. WASIKK  60/48 67. G3IYG  33)5
26. K4VDM 51748 68. FY7Y 29/25
27. CR6CA 52/46 69. ON5SW 28724
28. EISBH 52/46 70. HK3S0 28722
29, DJ8BT 51746 71. W2IDX 42/21
30. ZS6BBL 53/45 72. SMOOY 36/21
31. WB6RXM 52/45 73. 9J2ED 36/21
2. OKIMP 49745 74. WIKQY 32/21
33. SM5BO 52744 75. 4X4MR 34/20
34. HASFE = 50/44 76. OZ60B 33719
35. XE1YJ 48742 77. ON4CZ 30/18
36. WOAE 47/42 78. DL3NO 20/17
37. W4VJPpP 42/41 79. WB6TLA 24716
38. 11CAQ 43740 80. WAOWST32;15
39. WSCAT 41740 81. 9Y4VU '25/15
40. LX2BQ 145739 82. 1ITHB 22/15
41. VESLG  46/38 83. WB2NRU 18/13
42. VK3DM  44/38 84. KILPS 25/12

The next listing of the RTTY-DX
Honor Roll will appear in the MAY,
1972 issue. Please let me have your
Countries Worked/ Countries Confirmed
prior to that time.
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an engineer at the broadcast station at
Fort-de-France and expects to be there
about a year or so. His home call is
F6BEX and his present QTH is--

Jean - Marie Pistre

O.R.T.F. Box 662

Fort-de-France, Martinique

This was the first attempt by Jean
at RTTY and his interest started from
the moment he saw the Model 28 and the
TU setting there unused at the broadcast
station where he works. Jean says that
FM7AA may also be QRV very soon.

The second station causing quite a bit
of excitement was TI2CAH who started
up on November 17th. Jose puts out an
extremely strong signal to these parts
and is using a FTDX 100 Transceiver
into a two element Quad. The TU is
homebrew and the machine is a Model
15. Cards can be sent to--

Jose Herrera
P.0. Box 4073
San Jose, Costa Rica

Roland, FR7AB, continues almost
daily and weekend activity from Reunion
Island. He is mostly on 15 Meters andis
now using 45 baud. See last month for
his QTH, and Roland does QSL very
quickly.

Never quite give up on receiving
QSLs. Cards from Hugues, FH8CE, are
now coming through for contacts made
over a vear ago. The explanation for the
delay comes via Arthur, ON4BX. Hugues
just recently returned to Comorro after
a long absence and is just catching upon
his mail.

Cards have also been sent out by Paco,
XEIWU, for his operation as FPOWU
last summer. Pacoalso sentalong a photo
copy of his license issued by the office
of Postes et Telecommunications of St.
Pierre et Miquelon and stamped with the
official Seal. If you worked Paco from
there and need the card, send yours to--

Francisco Davo
P.0. Box 400
Satelite City, Mexico

We recently had a QSO with a new
station in the Canal Zone, KZ5AA. The
big surprise was to find Bill, HP1XHG
at the keyboard. He had just finished
setting up the station there as a MARS
facility and told us that he is now
KZ5BH, and that HPI1XHG is QRT. KZ5AA
is an old Army station and we still have
QSLs from them for contacts made in
the 30’s when they were K5AA. You can
QSL to--

KZ5AA, Drawer ‘L’
Fort Clayton
Panama Canal Zone

From Guy, KZSLF, we hear that
there will be soon additional activity
14 JANUARY 1972

from KZ5PW and KZ5SD.

You RTTY DX'ers are advised to
mark your calendars now for the second
week in January, This is when Paul,
KH6AG, hopes to start his travels through
the Micronesia Islands of the Pacific.
No fixed schedule is given at this time
but Paul will do his best to operate
from where and when he can as his work
permits. Micronesia includes suchisland
groups as the Caroline Islands and the
Gilbert - Ellice Island groups. A look
at the map will show that exotic pre-
fixes are numerous. If your beam must
get stuck this winter just hope it is pointed
toward this area.

We were sure pleased to print Bud,
W6CG, in the recent Contest and Bud
tells us that he is working hard to get
VRIAA in the Gilberts to try a little
RTTY. Apfﬁarently the equipment is avail -
able and if and when any activity occurs
it would probably be at 50 baud and
425 hz shift.

Not long ago we had a QSO with
Fred, HR2AFK, in another mode. (Yes,
very much to my surprise CW and SSB
are still being used as a means of com-
munication) You may recall that Fred
was quite active about two years ago but
he disposed of the antique equipment
he was using and went QRT. He does
have a new machine now and promises
to get it going real soon and put Hon-
duras on RTTY again.

Some of you fellows have had con-
tacts with HCIDL, and we thank Carl,
WB6RXM for furnishing his QTH--

Bernardo J. Diaz
P.O. Box 289
Quito, Ecuador

It is a club station and usually only
active on weekends, and even then the
available power is only on for a limited
time. However, it is a good one to watch
for as it is the only activity on RTTY
from Ecuador at the moment,

Via Dusty we have some recent info
from Venkat, VU2KV. He has been very

RL in recent months and has also
changed QTHagain. His present QTH is--
P.O. Box 467
Calcutta - 1, India

Further good news is that his trip
to the States is on again and tentative
plans call for him to be in San Francis-
co around the 21st of January and also
attend an International DX meeting in
Fresno on the 22/23rd. From there he
will travel East via Los Angeles, Las
Vegas, Chicago, Detroit, and New York.
Venkat will keep Dusty informed as plans
materialize so further information will
be via these pages but as time is short

Continued on Page 19
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This issue starts the 6th year of our
publishing the Journal. Once again we
want to thank our authors, our column
writers, John, W3KV and Ron, WEBBB
for their faithful work for the entire
five years and of course the readers
who have been so loval. Very best
wishes for the season to all.

L2 2]

The picture on the heading of this
column s now 5 years old. We feel like
the politician that uses his college year
book photo for campaign cards many
yvears later. However the biggest change
in us is that we are not quite as square
as we used to be -- we let our brush
cut grow out -- unfortunately we waited
too long to ever have it in ““‘mode’ style.
Carl, HB9P, visited with us several
weeks ago and snapped a picture of us,
sent us a copy, not oeing modest we are
including it here to prove our point.
We are older but not much smarter.

-

Dayton Hamfest is April 21-22 this
year, Start your plans now to visit us
at the RTTY Journal hospitality room.

Ly
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From The Editor
and

@ his Mail

John, W3KV, our DX editor, has re-
ceived his 100th QSL to confirm RTTY
100 DXCC. Not wanting to check his own
cards John is mailing them to us for
examination and knowing John we are
sure they are all in good order. Our
congratulations to John for the first
stateside RTTY 100 DXCC.
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One of the nicest things about ham
radio are the friends that are made,
not only locally but all over the world.
We would be the last to say that a pos-
session of an amateur license makes
everyone the type of person we would
enjoy an intimate friendship with but it
certainly opens a lot of new acquaintances
that can and often turn into a very en-
joyable association.

In a very small way amateurs have
their own United Nations. In the past few
years we have greatly enjoyed visits from
ham friends from Italy, England, Bel-
gium, New Zealand and Switzerland.
Ham radio and RTTY brought us together
but the talk has been about everything
and in every case a pleasure as well as
informative. It would be difficult for
me to imagine serious troubles arising
between Nations if the friends we have
met from other countries were sitting
around a table discussing things. (Ex-
cept possibly during a contest with a
rare country on)

T L]

Another shipment of RTTY Binders,
Red with Gold lettering is in stock.
The last two shipments of binders have
increased in price and with the added
postal increase we have been forced
to raise our price to $3.00 ecach in the
US and possessions, $3.50 in Canada and
Mexico.

%%

Be BROAD Minded---
Use NARROW Shift !!

*hew
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RTTY Scope - cont.

Continued from page 4
Stik). Preferably, the power transformer
should be mounted to the rear ofthe CRT,
and the input amplifier (Q1) should be
towards the front of the unit. The only
shielded wire is from the input jack to the
gain control (R1).

The compact unit shown is built in a
3x 5x9-1/2 aluminum chassis with the
open side up, and an aluminum cover
completes the enclosure. Alternately, the
unit can be built with the open side down
and an aluminum bottom plate used. For
the 3API CRT, use a 3 x 5 x 13 chassis.
Do not use a steel bottom plate unless a
mu-metal tube shield encloses the CRT:
otherwise, the centering will shift with
magnetization of the cover plate. 'On
the subject of CRT shields, most nrofo-
type units showed no hum without mu-
metal shields; however, one extremely
compact unit had wvery slight hum on
the pattern which was eliminated with a
cut down HeathKit CRT neck shield
#206-180.

A standard CRT bezel can be used
to dress up the front panel and for mount-
ing the CRT. The unit shown uses an old
meter case with the movement and glass
removed and the opening filed round.
A rubber O-ring slipped into the case
provides a shock mount for the CRT face.
The tube neck is supported with an alu-
minum clamp and spacers. A special
CRT tube socket is omitted by using pins
from a standard old tube sockeét, soldered
directly to the leads, with spaghetti over
the pins for insulation.

‘ircuit components are not critical
so feel free to use the junk-box; how-
ever, C2 and C3 should be high quality
(Sprague Orange Drop)-to vield high Q
and to minimize calibration drift. Of
course, it is an unusual junk-box that
contains 400 v breakdown transistors.
C6 and C7 should have low D.C. leakage
so as to not affect CRT centering. Al-
though not necessary, the gain and Q
can be optimized by selecting high gain
(Hfe ) transistors for Q2 and Q3. The
circuit in Figure 4 can be used to select
the two highest gain transistors from a
batch for those persons using the same
type throughout. Choose for Q2 and Q3
the units with the lowest measured base
voltage.

Minimal power is required and vol-
tages are not critical, thus power for the
unit can be robbed from other equipment
in the shack. The 300 volt load draws
6 ma and the -150 volt load draws 12-14
ma (including CRT). Forabuilt in supply,
the author used the smallest trans-
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former on hand, a 250 v ¢t unit and the
circuit shown in Figure 5.

Almost any small CRT can be used,
such as the 2BPI, 2API1, 3BPI, 3JAPI,and
3RPI1. This circuit has adequate output
swing to drive any of them with the supply
voltages used in this circuit since the
CRT deflection factor is greater with
reduced accelerating potential (usually
1000-1500 volts). All are sufficiently
bright- for a well lighted shack. Caution:
Check pin connéctions and heater re-
quirements for your tube (3APIrequires
2.5 volts). Don't worry about the spot
that finally burns onthe center of the tube
face duringundeflected periods; nouseful
information is contained in the center
of the tube anvway. Centering controls
are dispensed with for simplicity. Most
CRT’s are fairly well centered as is;
however, a small magnet can be glued
to the CRT neck tor centering ifdesired.
A small chip from a dime store magnet
is adequate, just slide it around the tube
neck until the display is centered on the
tube face, and a spot of epoxy or Q-dope
will hold it.

MEASURED APPROX. +300v
VOLTAGE FE
—1L.5v = 30 33';
—Lov - 45 2 47K '?w
-05v = 90
VTVM :‘
+
L

=150v

Figured4 Test Circuit for Selecting High'

Gain Transistors
- +300

atil 45K wdo.

4007 _L*zo,.rn = 20 ufd
- 4%0v - 4%50v
Thy @ 20ma =150

vdo
— ']

T
250 V.CT
20ma

||5v.\|:_j

= aout = a0ut

1: 280w -‘F- 280w

B3 VAL,
TO CRT FLL

Figure5 Suitable Power Supply for
Monitor Scope

Initial Adjustment

At first turn-on, defocus the spot
until after the centering magnet is glued
on. With power applied and the input
sensitivity control (RI) turned down, the
following d.c. voltages should exist:

QI collector - approximately 1/2 of the
negative supply voltage ‘

Q2 emitter - within I voltof Q1 collector
Q3 emitter - -0.5 to -1.0 volis

Q4 & QS5 collector - a roximately 1,2
RTTY JOURNAL

~ the positive supplv voltage.

If the readings are off more than 20%,
adjust the operating points by changing
the value of R2, R14, RI8. Increasing R2
reduces the (negative) voltage at QI
collector and Q2 emitter. Increasing R14
increases Q4 collector voltage, increas-
ing R18 increases Q5 collector voltage.

“Apply a 2-3K Hz sine wave at the input.

A straight line should appear on the scope;

adjust the amplitude for 3/4 screen de-
flection. Focus the spot with R24, Asthe
frequency is varied, the line should ro-
tate about the center. If vou prefer ro-
tation inthe other direction reverse the
deflection plate connections (pins 6and 7)
at the CRT (or equivalent pins for your
CRT). The line should rotate smoothly
from 2 to 3 KHz, with reduced angular
rotation #and shrinking in size below |
KHz and above 4 KHz. Calibration marks
are placed on the face of the tube by
stretching fine black threads across the
tube face (behind the bezel)and adjusting
these over the trace at desired fre-
quencies (2125, 2295, 2975 Hz). A spot
of Q dope out of sight at the tube edge
will hold the threads in place. If avail-
able, a calibrated oscillator or an os-
cillator and counter may be used for
calibration. However, for those usingthe
ST-5 or ST-6 demodulator, the cali-
bration threads can be easilv placed
right on the filter frequencies. Just con-
nect the monitor scope to the receiver
output, turn on the calibrator and BFO
and tune for a tone. Tune the BFO for
maximum on the TU tuning meter (or
maximum measured discriminator test
point voltage), and repeat for mark and
space on the narrow and wide shift
positions of the TU. Adjust the calibration
threads over the scope pattern when the
peak discriminator output is obtained.

Obtaining the Parts

The junkbox should supply most re-
sistors and capacitors but few will have
CRT’s and 400 volt breakdown tran-
sistors.

The power transformer can be a
STANCOR PA-8416,%4.66 from Lafavette
or the Thordarson 22R39, $4.37 from
Newark. These transformers have 6.3
volt heater supply which is suitable for
the 2BPI and other CRT’s. For the 3API,
2.5 volt heater supply is required. Van's
(W2DLT) 302 Passaic Ave., Stirling,
N.J. 07980 offers unused 3APl CRT's
in original boxes for $4.50 first class
postpaid anvwhere in the U.S. Van also
has 88 mhy toroids at § for $2.00 ppd.
2N3439 transistors are available for
$1.19 each from General Radio Supply
Co., 600 Penn St., Camden, N.J. 08102.

RTTY JOURNAL

M. Weinschenker, K3DPJ, Box 353 Ir-
win, Pa. 15642 offers .22 Mfd 100 volt
mylar capacitors at 16 for $1, and .02
Mfd 200 volt dipped capacitors at 20 for
$1, postpaid.
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CLASSIFIED ADS Rates-$1.- 30words. ADDITIONAL Words 3¢ ea.

CLOSTING DATE FOR ADS~ 1st of month,.,..

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

SALE; COLLINS R390A JURR; Good. $1.000, 11/16"

tape; 40 rolls-$5.00 huge quantitics. Yaesu FT 101;
Mint: $390. G.5. Naniwada, JAIACB, 3-4-8 lzumi -
Héva, Tokvo 188, Japan.

SALE: 6 AND 2 METER HC-6/U xtras--all fre- —

quencies and 6-8 MHz FT-243 xtras $1.00 each. Sase
for list. Mac Robbins, WA3KDJ, Hamerschlag A307,
P.O. 786, Carncgic-Mellon Univ. Pittsburgh, PA.
15213

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

TYPEWRITER RIBBON REINKER, Hand oper-
ated model now only §3.50. K575 or K764 Ink avail-
able at all National Cash Register Co. stores at 75¢
per tube. Walter Nettles WTARS-B3S55 Tanque Verde
Rd. Tucson, Ariz. 85715

TELETYPE PICTURES FOR SALE. Vol 1 51.00.
Vol 2 $2.00. Vol 3 S1.50. All for $4.00. Perforated
tapes available. 200 different pictures. WIDGV-a,
1210-30th Street, Rock Island, Hlinois 61201

BACK ISSUES - RTTY JOURNAL - Haveall issucs
from Vaol. |, No. I, will reproduce any issue for 1,00
PP. John Isaacs, 3175 Val Verde Ave. Long Beach,
Cal. 90808,

SALE; SYNCHRONOUS MOTOR for Mite teletvpe-
writer, 115 VAC, 60 Hz. | ph. unused, excellent $27.50
ea. Parts for Mite teletypewriter such as selector
magnets, arms, cams, level assembly, latch assem-

blv, blocks, modifcation kits, surtches, platens, pin- *

ions, etc. Unused excellent - send us vour require-
ments, Reperforator, TTI16/FG includes tape per-
forator, tvping unit, range finder, tape reel, svnc
motor in metal square cabinet, used good, $35.00 ea.
Atlantic Surplus Sales, 580 3rd Ave. Brooklyn, N.Y.
11215,

HAL DEVICES: Announces the revolutionars 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 svstem 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 displaved in a 20 line, 50 char-
acter per line format, at 60, 66, 75, and 100 WPM if
vour TU will copy it. The RKB-1 combines reliable
TTL circuitry, a high quality commercial kevboard,
and a rugged case to provide the best Baudot TTY
kevhoard available.. The electronics is arranged
s0 that vou tvpe as if vou were using a typewriter.
See them on display at SAROC, Wheaton, and Davton.
Get the details from HAL Devices, Box 365RJ, Ur-
bana, I11. 61801 Phone 217-359-7373,

SALE: TYPING REPERFORATUR - Kilcinschrmidt
TT-230, 100 WPM, good conds, S30.00. Pickupor sou
pav shipping. Frank Fallon WAZYVK, [18-43 21I8th
Street, Cambria Heights, NJY, 11411, 212-525-4493,

WANTED: UGC-20 and LGC-25 Compact tele-
tvpewriters, three speed gear shifts for I8ASR and
IEKSR., BRPE-11 high speed tape punches. 8T-6
Terminal Unit. Hank Scharfe. WoSKC, 1015 Fremont
Avenue, South Pasadena, Calif. 91030 (213-7949-5886),
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WANTED: TELETYPE BOOKLET, “THE MODEI
28 STUNT BOX™ Originally published 1959, Payv am
reasonahle amount. Larry Kleber, K9LKA/WOCPD,
Belvidere, Hlinois 61008,

MODEL 28 TYPING REPERF TRANSMITTER,
complete with tape handling stand, reperforator dis-
tributor unit, Synchronous 1/2HP motor and two Lape
rL-L_-I'._ 115V 60cy AC. .5 amp max signal input/output
130V max DC 075 amps max.0/A dim. 36 inches
high, 20" long, B-1/2" wide. Trans- dist. is tpe
LAXD4 with 3 speed gear shift. Typing reperf is tyvpe
LRXB6 also with 3 speed gear shifl, Used, excellent
$150.00 cach while they last. Unused parts for model
14.15,19,28, Mite and Kleinschmidt machines. Send
us your reguirements, Atlantic Surplus Sales, 580
Ard Ave, Brooklvn, N.Y. 11215,

SELL; MITE TT-"{&/UG PRINTER and kevboard,
3 speed gears, svnc. motor, carrying case and manu-
als $195.00 28 KTR reperf with kevhoard, syne motor
and remote 3 speed gear shift, $225.00, TDA-2 Dis-
tortion analvzer $40.00. 0S-8B/U scope S30.00. Glenn
Kurzenknabe, K3SWZ, 3600 March Dr. Camp Hill,
PA. 17011, Phone T17-737-2341.

LEADER-LBO 301 3" TRIGGERED Sweep Scope,
$115.00 Garrard SLY9SB $65.00, TR44 CDE rotor
835.00. All above are new in factory sealed bhoses,
Also - used lco 720 transmitter $15.00 will ship.
Michael Jones. RRL. | Box 532, Fortson, GA. 31808,

SELL OR TRADE: SEISMIC EQUIPMENT - In-
struments, Recorders, Amplifiers. Etc., SASE for
list: R=-390/URR, S$550.00; TS-2B/TG Teletvpewriter
Distortion Test Set, $40.00; Stelma TDA-2 Tele-
typewriter Test Set, $45.00; Collins 40N-1 Frequency
S}_zlngtard with Interstate Electronics Model 400 VLF
Timing Receiver, $750.00; Many other items - SASE
for list; want HRO-500, LF-10 or similar. WASOVG,
9660 Leaside Drive, Dallas, Texas 75238,

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

HYCON 616 COLOR GENERATOR - 575,00, BC221E
Book and supply  =540.00 Codamite MG-100 CW key-
board kever - 3100.00 Polvcom 6 & I transcenver -
S100.00. Heathkit GC-1A Mohican receiver $60.00
Boehme ink recorder, amplifier, tape puller-850.00.
Heathkit 1B-2A LCR bridge-550.00, Measurements
Corp. calibrator 100kc, | MC, 10 MC, S15.00, Knight
light meter 3500, WaIX, 14945 Dickens, Sherman
Oaks, CA. 91405,

WANTED: BACK ISSUES RTTY JOURNAL, Years
1956 1961 1964 1968 1969 1970 1971 write Mur-
ray Fisher WINSLU 1011 Hobson St. Walla Walla, Wa,
99362,

FOR SALE: DRAKE R-4A, T-4X, aC4 MS-4. All
in excellent shape, $650.00 and | will pay shipping.
WATPDT, 1187 Ash Ave. Provo, Ltah. 84601, Phone-
Chuck Daily, 801-373-2243,

FOR SALE; MO TOROLAUSIGGT-1110A6M [ 2VDC
mobile FM transceiver. 50 Watt complete with control
head, mike, spkr, cables, will trade for excellent
WWTD or S150.00, You ship. KLIGRE, Bov 1196,
Petershurs, Alaska, 99813,
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HAL DEVICES: ONE SOURCE FOR ALL vour
construction needs. Our line ol resistors, capacitors.
and  semiconductors will fill your requirements for
practically anv project. TTL devices are stocked in
volume to support production of our keyers, identi-
fiers, and the fantastic RVD-1002 RTTY Visual Dis-
play System. Fast service at reasonable prices. HAL
DEVICES, Box 365RJ, Urbana, HI. 61801 Phone 217-
359-7373.

FOR SALE: TWO 4,000V, 750MA POWER SUP-
PLIES. One B66 bridge. One silicon diodes. Both
power transformers custom built for $110.00 each.
Bridge has JOHY choke, 2SMFD, 5,000V capacitor.
Cost over $225.00 sacrifice for $100.00. Diode circuit
has 25HY choke, 16MFD, 6,000V capacitor. Cost over
S185.00 yours for only $90.00. Too heavy to ship.
Larry Kleber, KILKA/WSCPD, Belvidere, Illinois
61008,

MODEL 28 TYPING REPERFORATOR transmilter
distributor, with tape handling stand, with two tape
reels, synchronous motor. Transmitter- distributor
tyvpe LPR3IARZ with 60-75-100 wpm 3 speed gear
shift. Typing reperf type LRXBI7 also with threc
speed gear shift, O/A dimensions 36" high, 20 long,
B-1/2" wide. Used excellent %150, Atlantic Surplus
Sales, 580 3rd Ave. Brooklyn, N.Y. 11215,

TELETYPE MACHINES, TABLES, COVERS. pow-
er supplies. reperferators, cabinets, tape punches,
parts etc. Loads of electronic equipment and parts
also. PC boards, Western Union items, clocks etc.
Goodman 5826 8. Western Avenue Chicago, Hlinois
60636 (312-476-8200).

SWAP: COMMERCIAL TUBE TYPE Electronic
Distributor 5-6 code, 60-75-100-200 WPM, Must be
externally programmed. Can be used on RTTY or
CW. Need test equipment. WOBJ 2801 Wright North
Platte, Neb, 69101,

WANTED #195154 GEARSHIFT for Model 28 ASR.
Have three speed MIE KSR shift to trade on above.
Larry Kleber, KSLKA/WICPD, Belvidere, Hlinois
61008,

MODEL 28 TYPING UNITS: Mark I, sprocket
feed, %40 each. CV-116 (B)/URR Diversity Fre-
quency Shift Converter, Manual, crystals for 455 ke
and 500 kc IF, SI125. AFSAV 133C Diversily Fre-
guency Shift Convertor, manual, 395, Radiation In-
corporated TDMS Transmitters, Receivers, Power
Supplies. Stelma TDA-2 Distortion Analyzer, S35,
RD-92 Fax recorder and CV-171 Converter, both
S125, Write for details, F.K. McGinnis, 4304 McFar-
lin Blvd., Dallas, Texas 75205, !

28 KSR (TWO) IN CONSOLE* CABINETS, $220.00
and $240.00 Model I15KSR in censole cabinels $50.00,
new 14TDs with manuals $21.00, 14 Tvping Reperfs
$38.00 including 40 rolls of tape, 1116 wide buff
tape $8.00 per case, two cases for $12.00, 40 rolls
per case. P. Davis, 1830 Toepfer Road, Akron, Ohio
44312, ;

WANTED; MANUAL FOR BOEHME Shift Con-
verter, tvpe 5C. Robert Johnson, American Radio
Association, 341 Market St. San Francisco, CA.
94105,

W.C.I. PHASE LOCKED LOOP TU- completely
wired and tested, plug-in PC boards with sockets,
now available for S100.00, All you add is 121 volts
and your loop supplv. Full 2 vear warranty on boards.
AFSK and weak signal detector boards soon to be
available. SASE for RTTY buyers guide. W.C.l. PO
Box 17, .Schaumburg, 11l 60172, ©

STILL IN ¥YOGUE .... The ane and only Mainline
TT/L-2. Built to commercial standards, contains all
the features for the serious RTTY operator, will give
vears of service, built to last. Ask the man thal owns
one of J & J's custom built units. Send for brochure.
J & J Electronics, Canterbury, Ct, 06331,
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AN/URA-BB FREQUENCY SHIFT CONVERTER-
comparator group including two CV-89A audio con-
verters, CM-22A comparator, MT-719 rack mount
and manual., All units have blowers and in near mint
condition - $225.00 FOB or will separate. Pair of
BC-611 Walkie-Talkics set for 3855 KHz. including
BX-49 crystal and coil box, battery adapters, mic
covers and four manuals, brand new in original wood-
en crate - 39500 FOB. Collins 6185-1/ARC-38 syn-
thesized transceiver with complete set of spare
pluging, very good condition - $95.00 FOB, AN/LUSM-
32 *scope complete with all probes and manual, OHC d
and excellent condition - $125.00, Collins 758-1 re-
ceiver in mint condition with manual and in original
carton - $315.00 FOB. ANJURC-35 Radio Set in ex-
cellent condition - $2950.00 FOB. WANTED: 3-speed
gearshift in excellent condition for Model 28 KSR.
Write Ronald Ott, 2320 C Parker Street, Berkeley,
California 94704,

RTTY ENTHUSIASTS; Looking for a good reliable
terminal unit? AFSK generator? Speed converter?
Contact J & J Electronics, Canterbury, Conn. Your
specialists for all your needs.

CVE9 CONVERTER, less blower, Good condition;
three spare CVST plug-ins; all for $80.00. Stan Fier-
ston, 7 Pickwick Rd. Marblehead, Mass. 01945,

MODEL 1S PLATEN HANDLE - $3: Perforator
tape, 40 roll case - $6.50; Model 14 TD - $11; 3-
speed gear shift for M28 TD (#195442), new, in ori-
ginal boxes - $48; Teletype manuals, MI8 ASRs, ROs/
KSRs, reperfs - theors, adjustments, parts {specify
which of the 3) - 31 cach postpaid. Sweep frequency
audio generator; 1/2, 1, 2 & 4 RPM - 835, Jim Coop-
er, POB 73, Paramus, NJ 07652,

SPACE/ONE DELUXE RTTY DEMODULATOR
completely solid state, contains three shifts 850-170-
435, low pass filter 60/75/100 WPM, all the latest
features of a sophisticated TU. High or low tones,
rack mounted portable top cabinet. $250.00 FOB.
Send for brochure, J & J Electronics, Canterbury
Conn. 06331,

FOR SALE; COLLINS PM=2 power Supply for KWM-
2. $65.00 Hank W6SKC 1015 Fremont Avenue, South
Pasadena, California, 91030 213-799-5886.

DX News- cont.

Continued from Pags 14
interested parties are advised to contact
Dusty for the latest information.

A new station is reported active by
WSEUN and KZS5SLF. The station is
VP8ME, and Jay is the operator. His
location at Halley Bay would put him in
Grahamland, Antarctica and if you hap-
pen to QSO you can QSL to --

Gary Pannell, WASFWC
1301 Gibbons
Arlington, Texas 76010

During the recent Contest Jan, ZS-
6BBK, told us to look for VP8JT who
was trying to work the Contest. We
were not able to print him up here and
wonder if anyone did as he would have

been an excellent multiplier and a rare
country. He is located on South Georgia.
This brings us to the last line for

this month.
73 de John
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