!
744

7

30

34

38

44

48

54

58

62

66

0

6

5

Good-Bye to Autopatch Hassles
— low-cost remedies to common
problems. .. ... ....WB2LEI/4

Baudot-ASCIll Converter Follow-Up

—add a FIFO buffer for typing ease
ST Lels VE4YD, VE4ACM

CB to 10

—part XXII: more talk power tor the
TRC-11 N4APN
The L With It

— an alternative to the variable

inductor. . . K4KI

Future Rig and Rigamarole
— are you ready for faster-than-light
Propagation?. ... ... v s ek W6HDM

Gone But Not Forgotten
—supermods for the HW-2021

_____________________________ AD5X

The History of Ham Radio

—part XI. . ... .. e en ..« WICI

CB to 10

—part XXI11: the Sears Roadtalker 40
W6SZS

Neat Readout for the 2036
—displays frequency on S-meter face
- K3GRX

Modernize That Boat Anchor!
—older tube rigs are more fun when

vou give them the solid state treatment
AD5X

Il

Magazine
for Radio Amateurs

March 1980 $2.50

70 Ham Shack Numerology
—a gentle introduction to electranic
At - i e G e s e WeHDM

74 V COMPULOG: A Multi-Purpose
® Record Keeper
—whither the paper logbook?
. ..... WA1ZSE

78 V Computer System 1O Interface
& _ handles RS232, 20-mA loop, and
KC Standard conversions
 veone . VESCAF

80 V Number Fun on your Micro
2, —explore mathematical curiosities

with your TRS-80........ W3KBM

82 [E Baudot Message Formatter
— i BASHE | o e v W6RLL

88 Lab-Quality Hi | Supply
s ¢ (-0 4 el . R McClellan

96 A Do-lt-Yourself Speech Compandor
—let’s experiment!. .. ... ... W6TNS/[7

107 Morse Converter for Frequency

Displays
— another breakthrough for blind
hams. . . . ... WABAXE/KH6

116 On the Trail of the Hamburglar

—retrieving ripped-off radios. . . WOEX

Never Say Die — 4, Looking West—8, DX — 10, Awards— 12, Contests— 14, RTTY Loop —
18, Letters— 20, Microcomputer Interfacing — 22, Leaky Lines— 25, Ham Help — 25, 147,
149, 152, New Products — 26, Social Events — 52, Dealer Directory — 77, OSCAR Orbits—
142, FCC— 142, Corrections— 147, Propagation— 177



Oouw...
€ THREE
T HENRY

1 CALL FOR OUR LOW, LOW CASH
« OR CREDIT CARD PRICES

ON ALL MAJOR EQUIPMENT.

TAKE ADVANTAGE OF OUR
FANTASTIC MONTHLY
SPECIALS ON SELECTED FINE
EQUIPMENT
KENWOOD

DRAKE TS-520SE

-7 HF TRANSCEIVER
HF TRANSCEIVER

T
HF lgrpm:!wgu %a/

3 » ENJOY THE WORLD FAMOUS HENRY RADIO SERVICE.
NO ONE ELSE CAN OFFER YOU THE BACKGROUND OF
EXPERIENCE AND THE VALUE OF RESPONSIBLE
MARKETING LIKE HENRY RADIO. clal and FCC type accepted smplifiers coverig

02

the range of 3 MHz to 500 MHz. Henry amplifiers
are in use all around the world. Commercial and
export inquiries are invited.

Tempo solid state amplifiers are available at Tempo
NEW TOLL FREE ORDER NUMBER: (B00) 421-8831 dealers throughout the U.S.

e HENTY ity

Calif residents please call collect on our regular numbers

11240 W. Olympic Bivd_, Los Angeles, Calif. 90064 213/477-6701

931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127

SERVICE



FACTORY DIRECT SALE!!

MARK Il
Save $105.90

MARK IY
Save $112.90

* At greatly reduced prices.
e Mark Il and IV accessories.

¢ |ntroducing the new Mobile
Amplifier Charger.

 Battery and Five free Xtal pairs
of your choice with radio.

Mobile Amplifier Charger and Amplifier Specifications

Watts

MOBILE AMPLIFIER FEATURES

AN e 5-watt audio amplifier for external speaker.

Useable g:-p} (?;ru ':} 13.8 Vdcg

* Automatic fast/trickle charge.

]
1
]
!
;
WMH 440TT Mobile Amplifier Charger 16 2 40 5.0 : « Front panel Touch-Tone® Padwhich allows
WMH 480TT Mobile Amplifier Charger 1-6 4 85 15.6 " generation of DTMF tones.
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NEVER S5SAY DIE

editorial by Wayne Green

ST. LOUIS

The May hamfesticomputer-
fest in St. Louis has been rec-
ognized by the League and this
year will be a combination
Midwest/Central Division ARRL
Convention. Not bad when you
remember that this show was
boycotted last year by the
League.

With Dynamic Dannals for a
speaker, | would be eclipsed
anyway, so it is best that | keep
to my work at home and see how
the show fares this year as an
ARRL convention.

Between starting a new mag-
azine this spring, working on
plans for a software plant in
ireland, getting ready to pro-
mote two new modes of ham
communications, laying plans
for getting amateur radio into a
bunch of Third World countries,
and a few other things like that, |
can ill afford to take time to visit
hamfests, much as | enjoy them.

Amateur radio has beeninthe
doldrums for a year now and
there is a need for some ideas to
get it going again. The number
of new hams has been drying
up . . . old-timers have been get-
ting fed up with the garbage on
the bands, repeaters are getting
killed by crazies, sales of equip-
ment are way down, and many
dealers are foldingup . . . things
are a mess. | have some ideas on
tackling this mess . . . including
the FCC, which has been laying
bummers on us one after the
other for a couple of years. | was
going to present a comprehen-
sive plan for getting things go-
ing at St. Louis, but instead I'll
hold it for release in 73 later on.
Some of the plan has to do with
the two new modes of ham com-
munications which | will have
discussed with the industry at

Aspen in January, but which will
be kept secret for a while.

COPING WITH PSYCHOS

California has developed the
kerchunking nerd to a new art
form, the compleat psychotic
repeater jammer. This has de-
veloped into a cult around Los
Angeles and has driven the
straight groups bananas.

My advice, which seems to be
a drug on the market, is to find
out whether the straights are
smarter than the fruitcakes. If
the FC group is winning, then
they obviously have the brains
on their side.

One approach is to turn help-
lessly to the FCC for assistance.
The odds are very high that they
will react poorly to this, being
government employees and
thus not accustomed to having
to deal with actual work. ..
other than handling reams of
forms. Remember that the
amateur radio “service" is
reputed to be self-policing. My
suggestion is to take this seri-
ously and get set up to do this
policing. | favor taking mea-
sures as strong as are required
to get the needed results . . . the
Pyscho Posse, if you will.

Iin my experience, physical
torce seldom accomplishes any-
thing beneficial. It is difficult to
get a group together to brain-
storm a problem when all you
want to do is go out and break
some SOB’s neck. But what you
want to do is put psychological
pressure on, not break arms or
cut coax. Look on such an occa-
sion as a blessing, an opportuni-
ty for you to try to outsmart a
nerd . .. If you are up to it.

The chances are very good
that you will be able to enlist the
help of the nerd's neighbors,
too, for it is unlikely that some-

one who is so inconsiderate of
his fellow hams is going to be
more considerate of people who
live around him. You may be
able to get some help from his
fellow workers, who are prob-
ably also suffering in their own
way. It is very unlikely that
someone who is making a
career out of being a lousy ham
is going to be a pillar of his com-
munity in any other way.

| would like to come up with
more concrete suggestions, but
most of the ideas which are
coming to mind are far too fiend-
ish. Get together in a group and
brainstorm it. Not only will the
exercise of the brains be fun, but
you'll be surprised at the devil-
ish ideas you'll come up with. All
you want to do is make life as in-
teresting for the bastard as he
has for you ... right?

Of course, you can always
just give up, turn off your two-
meter receiver, and move to
other ham activities. This will
immediately solve your prob-
lems. | presume you've already
considered this course of action
and found it wanting. Perhaps
you take a perverse delight in
getting mad at the buggers who
screw up the repeater? Well,
enter into the spirit of it and see
if you can, in turn, make life
frustrating and aggravating for
them,

If you continue to shirk your
responsibility as an amateur to
participate in the seli-policing
action we are mandated to pro-
vide and you insist on trying to
get the FCC to do your dirty
work, be prepared for the FCCto
react in some way that you don't
expect and for the end result to
be most unpleasant. Can you
think of a single time when
someone has petitioned the
FCC for rule changes that the
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result has been other than com-
plete neglect or a disastrous
proposal which overkills the
problem beyond belief? This is
not going to change.

Some hams have been unhap-
py over the FCC refusing to re-
act at faster than their usual
glacial pace (for which | give
thanks) and have gone on to get
their congressmen to put pres-
sure on the FCC. This will, |
predict, result in even more
awful end results. The FCC is
almost immobile, but when real-
ly pushed (as by a congress-
man), it moves in a direction
which cannot be predicted.
Leave it alone.

NEW RADAR DETECTORS

When | heard that every par-
ticipant in the coast-to-coast
Cannonball Rally, which is a
race rather than a rally, had
used the Cincinnati Microwave
“Escort” radar detector, | sus-
pected something was afoot.
None of the radar detectors
which have been on the market
for some time has been spec-
tacularly sensitive and some
have been incredibly insen-
sitive. So, even at the high ticket
price of $300, it seemed prudent
to check this new entry out in
comparison with the best the
field had to offer heretofore.

The 73 van, fitted out as a
traveling office and radio test
lab, bristles with from four to six
radar detectors, giving us a
good idea of the sensitivity, de-
gree of falsing, relative merit,
etc,, of most of the popular
makes of detectors. The Escort,
ordered back last summer and
subject to a five-month delivery
wait, finally arrived and was put
on the test line in the van.

There is no shortage of effec-
tive radar detector tests in New
Hampshire, where virtually ev-
ery state police car and most
town police are equipped with
moving radar. It quickly became
apparent that the Escort, the
first of a new type of detector us-
ing the superheterodyne princi-
ple, is a breakthrough in micro-
wave receivers. We found that it
often gave at least double the
warning of the other detectors
.. ..even the best of them.

When the Escort would light
up and start to beep, we would
have to look hard for the coming
police car. Sometimes we would
see it off in a parking lot a
quarter to a half mile away. At
other times, we would eventual-
ly see it pass us going the other

way. The unit has an S-meter on
it, sO you can see about how
strong the radar signals are and
react appropriately.

Many of the standard detec-
tors scare the hell out of you by
suddenly beeping away for no
good reason. Some take off
when you go under a bridge;
some sound when you are near
a radio station tower or a CBer.
Others just chirp for no ap-
parent reason at all. These false
reports detract from the value of
the detector. The Escort is sub-
ject to false alarms, too, but it is
perhaps unfair to use the term
“false” since what it is detecting
is the signals from security sys-
tems which are sharing the
police radar channel. You often
get these signals when you drive
by warehouses and stores
where alarm protection is used.
These are seldom in areas
where one would expect to en-
counter police radar, so this
falsing has not been particularly
annoying.

The other detector manufac-
turers have recognized the pow-
er of the Escort and most of
them are bringing out their own
version of this superhet circuit
... and at about the same $300
price tag. Whistler has an-
nounced the Q-1000, promising
quick deliveries. The Fox people
now have the SuperFox, with 3-4
weeks delivery quoted. Fuzz-
buster, which faked some peo-
ple out with the claim that an
earlier model was a superhet,
has now announced for real
their new superhet.

Of the non-superhet detec-
tors, we found the Fuzzbuster
and Bearfinder to both be good,
with the Fox and Long Ranger
being just a bit better most of
the time. Our worst experiences
were with the Whistler and Cen-
turion, which seemed to wake
up to the police at about the
time a policeman's foot would
be put on the van running board.

Why all this fuss over radar?
Considering that the van can
hardly go over 55 mph going
down a steep hill with the wind
in back of it, the likelihood of ac-
tually speeding is slight. The
problem is this: Up in New
Hampshire, where most of the
radar is the moving radar type,
we are all too familiar with the
roughly 30% error in giving cita-
tions which goes with this type
of radar. That's right; the testi-
mony in a trial of radar units
recently brought out that about
30% of the speeding tickets giv-

en with this type of radar are
given in error. This means that
the motorist needs every possi-
ble warning that a disaster is im-
minent in the area so that he can
be super careful. When the de-
tector sounds off, you first make
sure that your speed is well
below the allowed speed, then
you quickly make a check of the
traffic around you (both the cars
going your direction or the other
way), you look for trucks which
might give large targets on the
radar and which might be inter-
preted by the police as being
your car by accident, and you
watch most carefully for the
police car.

We have mountains in New
Hampshire and it is all too com-
mon to coast down a long hill in
neutral as a way to conserve
gas. To use the brakes would be
to obviously waste fuel. So
where do the police lie in wait?
You know it . . . at the bottom of
long hills. | remember a little
trap the police in Whitefield (NH)
had set up a few years back. At
the foot of a particularly steep
and long hill coming into town,
they had a few feet marked with
a not too obvious sign and a
speed limit of 5 mph. That cost
me $25 in a speeding fine one
day ... $10 fine and $15 court
costs. Oh, | was speeding ...
they clocked me at 15 mph
through the area.

The radar detectors are also
handy when we are working with
the ham 10-GHz equipment.
With them we can find out if the
10-GHz stuff is working, which
all too frequently it isn't. That
equipment spends more time on
the test bench than in service.

“220CB ISDEAD ...

In case you run into a ham
with a conveniently short mem-
ary, it was not very long ago that
we were exposed to a bunch of
BS about who saved the ama-
teur 220 band. No, it wasn't me,
though | did my little part . . . as
did a lot of other people. | bring
this up because there are some
hints that we are about to suffer
another emerdement of credit-
grabbtng, all to the detriment of
those really responsible.

| see that | am getting top bill-
ing as the villain of amateur ra-
dio in some quarters. | guess |
should be happy with any top
billing . .. it's something.

Perhaps | am too defensive
about enthusiasm for amateur

Continued on page 152
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Propagation forecasts are
some DXers' staples and others’
after-dinner tea. All the monthly
magazines have a propagation
column and each has its uses.
They are all prepared using the
56-day forecast method, due to
the constraints of publishing.
Forecasts found in the various
DX bulletins and on the W1AW
on-the-air propagation bulletins
are based on 28-day recurrence
of solar phenomena with some
last-minute updating as neces-
sary. One DXer who deserves
recognition for the service he
provides is Ted Cohen N4XX,
who regularly supplies propaga-
tion forecasts to bulletin editors
and others. Ted's up-to-the-
minute forecasts prove to be
more accurate than, say, the
local weather forecaster who
has thousands of dollars of
equipment at his disposal.

The value of propagation fore-
casts in these sunspot-rich
times is debatable. Those who
are looking for the exquisite
long-path openings on 15and 10
meters may find the forecasts of
use, although long-path propa-
gation is vastly more difficult to
predict than short path. Today's
bands can generally be counted
on to provide the necessary
paths to what one is trying to
work; the determining factor is
avallability of a station to work.
At least that's better than during
the sunspot doldrums, where
both Sol and the operator at the
other end often seem to be work-
ing to the DXer's detriment. Dur-
ing December, the N4XX fore-
casts, which are always labeled
Above Normal, High Normal,
Normal, Low Normal, and Below
Normal (or combinations there-
of), totalled 9 Above, 14 High, 3
Low, and 5 combinations. No
days were relegated Below Nor-
mal status.

Those who noted somewhat
less than sterling radio condi-
tions in January and February,
compared to autumn, are ad-
vised that worry is not in order.
Typically, spring and fall provide
more excitement than the dead
of Northern Hemisphere winter,
when propagation settles down
and fireworks abate. Look for in-
creasing delicious openings,
especially on 20 and 15 long
path, around the end of March.
Meanwhile, enjoy the 40- and
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80-meter bands, and 160 if you
have it, during their winter
peaks.

Any country you need is arare
one . . . anything you have is run
of the mill. One year ago, Art
Westneat W1AM ran his last list
of "Most Needed” countries in
the West Coast DX Bulletin.
Seventy-five strong, the list read
like the blank spaces on the
countries list of most operating
positions around the world, Den-
nis Sullivan K6YCM took that
list, subtracted the countries
which have been available in the
past year, and came up with a
final tally of the twenty-five
countries craved most. Now,
take a copy of this to your local
travel agent and get out the
checkbook!

25 places to visit in 1980:

1. BY China
2. VSO Kamarans
3. XZ Burma
4. ZA Albania
5. VKO Heard Island
6. VU7 Laccadives
7. 70 PRD of Yemen
8. FBBW Crozet (on now)
9. XU Cambodia
10. 3Y Bouvet (on briefly in '79)
11. VU7 Andamans
12. 3X Guinea
13. 60 Somalia
14. FR7 Glorioso
15. CEO San Felix
16. YA Afghanistan
17. XV5 Vietnam
18. 9US5 Burundi
19. 4W Yemen
20. FR7 Juan de Nova
21, S9 Sao Thome
22. HKD Malpelo
23. 5A Libya
24, 7Q Malawi
29. 5X5 Uganda

Now, if anyone out there
needs just 25 countries and they
match with our list, we'd like to
hear from you. Some sort of
prize would be in order. Your
editor, who is holding at about
290 after 20 years of on-again,
off-again DXing, has ten of the
25, but the other 15 are enticing.
Admittedly, we worked most of
the ten in the early 70s and
haven't heard them since.

The list is interesting from
several points of view. Ten of the
25 are islands. Nine are in Asia,
twelve in Africa, two in South
America, and one each in
Oceania (Heard) and Europe (Al-
bania). Several have essen-

tially zero population, including
Crozet, Bouvet, Juan de Nova,
Glorioso, San Felix, and Mal-
pelo. The Kamarans have only
about 2,000 souls and the An-
damans and Laccadives com-
bined have less than 100,000. Of
course, the most populous
country on Earth tops the list.

What seems to set these 25
countries apart is a commentary
on world affairs: They are all
either so down and out techno-
logically that radio is simply out
of the question or else they have
closed their doors to outsiders,
even outsiders from their “moth-
er country.” They are all hard to
get to, to get into, and probably
impossible to get into with
radios. The Bahamas, they ain't.

WARC is over, finally, and
amateurs will probably be get-
ting three new HF bands over
the next five years or so. The im-
plications are tremendous: 10
MHz will take much of the long-
distance load off 20 meters dur-
ing years of low sunspot activi-
ty, 18 MHz will be the premier DX
band much of the time, and 24
MHz will give much of the fas-
cination of 10 meters while not
being quite so dependent on the
solar flux. However, most radios
in use around the world will not
be able to receive and transmit
on these bands with the simple
addition of a crystal or two, so
extensive use of the new spots
will depend on how much the
manufacturers gear up for them
in the next few years.

What the new bands willdo is
increase enthusiasm among
amateurs who have run out of
accomplishments to shoot for
on our present bands. There will
be a #1 DXCC to be made on
each band, and the scramble
will be on. Some of the five-band
awards will undoubtedly be ex-
panded to eight-banders and the
rush for contacts and QSLs will
commence. Along with the
Phase Three OSCAR satellites
upcoming, these new HF bands
will make the 1980s a banner
decade for DXing.

AROUND THE BANDS IN
DECEMBER

Possibly the high point was
an operation from the Central
African Republic, TLOBQ, by
KA1BQ, KA1BOH, and 1BMPO.
Their week-long SSB-only opera-
tion pretty much put the de-
mand for this one to bed, except
for those on the CW Honor Roll,
however, who were stymied in
attempts to get a Morse con-

tact. Plans for an operation from
the Congo by this group were
thwarted. QSLs for TLOBQ go to
Giampaolo Nucciotti IBKDB, V.
Fracanzano 31, 80127 Napoli,
Italy.

SM3RL fired up from the Mal-
dive Islands as 8Q7AM, working
mostly CW. SM3ITL is a semi-
permanent resident of the is-
lands now and uses the call
8Q7AL. Cards for either of these
go to SM3CXS.

WeQL and WEKG continued
their travels in the Caribbean.
Following operation from Gren-
ada as J3ABVY, they opened up
on St. Vincent as VP2SAX; 9,000
contacts included 141 countries
and CQ CW and ARRL 160-Meter
Contests. K1XA and K1TO oper-
ated from St. Vincent as VP2SX
during the CQ CW Contest, also,
causing some confusion. QSL
VP2SAX to YASME and VP2SX
to AB1U.

TNB8AJ returned to the bands
in late December and his opera-
tions became more professional
daily. Another Novice operator
testing the DX waters from Afri-
ca is TZ4AQS, who first ap-
peared in November, 1979. He is
Jan Wilholt and his home call-
sign in Holland is PEQAQS. His
QSL manager, ONG6BC, assisted
on frequency for a few weeks,
but Jan soon took the bull by the
horns and began working split
frequency pileups with aplomb.
He is found mainly on Saturdays
and Sundays on 15 and 20 me-
ters, using a Kenwood receiver
and transmitter with dipoles. He
is expected to be in the Mali
Republic for two years, where he
is an electrician for a Dutch
company building roads.

Marion Island's ZS2MI
showed on 20 meters in
December; the best time to find
him is 050600 UTC around
14240. The present operator
departs in April.

Mike Smedal, formerly EP2LI,
now signs A7XD from Qatar.
Considerable effort resulted in
his equipment finally getting out
of Iran in the autumn and A7XD
iIs now found several times a
week on 20 meters. His QSL
manager is WA4PYF,

Four Norweglans began op-
erating from Svalbard in De-
cember, expecting to stay
until June., Calls and QSL
routes are: JW1SO/LA4DM,
JW7FD/LASNM, JWSIJ/ILASNM,
and JWBFG/LABFG. Their quad
loops produce a booming signal

Continued on page 137
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When quality counts

Do not be fooled by the low prices, these brand
new lab quality irequ&ncy counters have important
advantages over instruments costing much more.
The models 7010 and 8010 are not old counters repac
aged but 100% new designs using the latest LS|
state-of-the-art circuitry. With only 4 IC’s, our new 7010
offers a host of features including 10 Hz to 600 MHz
operation, 9 digit display, 3 gate times and more.
This outperforms units using 10-15 IC’s at several
times the size and power consumption. The older
designs using many more parts increase the possiblity
of failure and complexity of troubleshooting. Look
closely at our impressive specifications and note you
can buy these lab quality counters for similar or less
money than hobby quality units with TV xtal
time bases and plastic cases!

Both the new 7010 and 8010 have new amplifier
circuits with amazingly flat frequency response and
improved dynamic range. Sensitivity is excellent
and charted below for all frequencies covered by the
instruments.

~ Both counters use a modern, no warm up, 10 MHz
TCXO [temperature compensated xtal oscillator]
time base with external clock capability - no economical
3.579545 MHz TV xtal.

k-

Quality metal cases with machine screws and heavy
guage black anodized aluminum provide RF shield-
ing light weight and are rugged and attractive - not
economical plastic.

For improved resolution there are 3 gate times
on the 7010 and 8 gate times on the 8010 with rapid
display update. For example, the 10 second gate time on
either model will update the continuous display every
10.2 seconds. Some competitive counters offering a
10 second gate time may require 20 seconds
between display updates.

The 7010 and 8010 carry a 100% parts and
labor guarantee for a full year. No “limited” guarantee
here! Fast service when you need it too, 80%
of all serviced instruments are on the way back to
the user within two business days.

We have earned a reputation for state-of-the-art
designs, quality products, fast service and honest
advertising. All of our products are manufactured and
shipped from our modern 13,000 square foot facility in

Ft. Lauderdale, Florida.
When quality counts...count on Optoelectronics.

MODEL 8010 1GHz

MODEL 7010 600 MHz
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100°% U.S . A. FACTORY ASSEMBLED

1007 PARTS & LABOR YEAR GUARANTEE
CERTIFIED NBS TRACEABLE CALIBRATION
EXTERNAL CLOCK INPUT

® COMPACT SIZES—T7010- 1.

SENSITIVITY
50 OMM INPUT
250-450 MMz | 450 MHz-1GHz

LED
GITS

HANGE

MODEL 10Mz 1o

25250 MHz

A0-40 miv
fia GO M- F

010
o

fi G-20 im\ 1030 my

110 mV 10-2% mV 1

405 .00

* Hax preciston 0.1 PPM TCXO fime bate
MODEL 7010

#7010 600 MHz Counter - 1 PPM TCXO $145.00
#7010.1 600 MHz Counter - 0.1 PPM TCXO $225.00

MODEL 8010
#8010.1 1 GHz Counter - 0.1

OPTIONS
¥Ni-Cad-701 Ni-Cad Baltery Pack &

charging circuitry

OPTIONS

e DISPLAY HOLD FUNCTION

® 9 RED LED DIGITS 4" HIGH

® 1 Hz RESOLUTION

® (.1 PPM 10 MHz TCXO TIME BASE

i Hud-"a" Weh-'

Hi-Z INPLT
10HF - Bl MHr

P10 my

10 my

#8010 1 GHz Counter - 1 PPM TCXO

#8010 1413 1.3 GHr Counter - D1 PPM TCXO 5495 00

¥Ni-Cad-801 Ni-Cad Ballery Pack &
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e LAB/PORTABLE-AC ADAPTER INCLUDED

® 1 MEGOHM & 50 OHM INPUTS

® STATE-OF-THE-ART LSI DESIGNS

® COMPREHENSIVE USER MANUAL PROVIDED

"D 8010 3" Mx/-'U Wxb-' "D

NI-CAD
BATI
FACK

TES YES
OPFTION | OPTION
525 '
- _I_.

EXT
CLONCKE
INPLUT

AFSOLUTION TCXO TIME AASE
GATE

MMEDS 07 -4l G
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GO MMz | MAX. FREQ J

1 FIM
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10 MM
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YES
2Th

i PPN
{01 PPm

OPTION
239

1 HE
1 Cakir

(810120 HEC

ACCESSORIES

$325.00 HTA-100 Telescope Ant with
PPM TCXD $405 .00 Right Angle BNC $ 5,95
#P-100 Probe, 50 ohm, 1x $13.85
#P-101 Probe, Lo-Pass,
Audio Usage $16.95
#P-102  Probe, Hi-Z,

General Purpose $16.95

$ 3900

Installs inside unit $ 15.00 charging circuitry
REC-T0O External Clock input, 10 MMz $ 25.00 Installs inside unit
#CC-T0 Carry Case, Padded Black Vinyl § 895 #CC-80 Carnry Case, Padded Black Vinyl § 9.95

ORDER FACTORY DIRECT =

CALL TOLL FREE

ptoelectronics inc 1-800-327-5912

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334
TERMS: Orders to U.S. and Canada, add 5% lor shipping. handling and insurance to a maximum of $10.00. All other orders add 10,

FROM FLORIDA (305) 771-2051/2
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‘Conlests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

VIRGINIA QSO PARTY
Starts: 1800 GMT Saturday,
March 8
Ends: GMT Monday,
March 10

This party is sponsored by the
Sterling Park Amateur Radio
Club. The same station may be
worked on each band and mode;
VA stations may work other VA
stations. The Central Virginia
Contest Club plans to put a
number of rare VA counties on
the air during the contest.
EXCHANGE:

QSO number, RS(T), and VA
county or state, province, coun-
try.

FREQUENCIES:

Phone — 3930, 7230, 14285,
21375, 28575.

CW —60 kHz from low end of
each band and Novices' bands.

Check phone bands on even
hours GMT.

SCORING:

One point per QSO. VA sta-
tions multiply total QSO points
by sum of states, provinces,
countries, and VA counties
worked. Others use number of
VA counties for their multiplier
(98 max.).

AWARDS:

Calendar

Certificates to high scorer in
each state, province, country,
and each VA county; to high
score Novice in state and out of
state; and special certificate to
the top out-of-state score.
ENTRIES:

A summary sheet and a check
sheet are requested. Only QSOs
on 160 through 10 meters will be
counted. Logs must be received
by April 15th and mailed to:
Virginia QSO Party, PO Box 599,
Sterling VA 22170. Those desir-
ing a copy of the results are re-
quested to provide an SASE.

EUROPE AND AFRICA
GIANT RTTY FLASH
Contest Periods:

1400 to 2400 GMT March 9
0800 to 1800 GMT March 10

Sponsored by the IATG, this is
the 12th annual RTTY Flash
Contest as part of a new pro-
motional program for RTTY. The
basic purpose of this contest is
to increase interest in RTTY,
and, even more, to increase in-
terest in intercontinental con-
tacts rather than just interna-
tional contacts. Remember, this
contest is valid towards the final
standings of the Continent
World Championship. The con-
test is open to RTTY SWLs with
the same scoring rules. Use all

Mar 1-2 ARRL DX Competition — Phone
Mar 8-9 QCWA QSO Party — Phone
Mar 8-10 Virginia QSO Party
Mar 9-10 Europe and Africa RTTY Giant Flash
Mar 15 DARC Corona 10-Meter RTTY Contest
Mar 22-23 Tennessee QSO Party
Mar 22-24 BARTG Sprint RTTY Contest
Mar 29-30 YL International SSBers QSO Party - CW
Mar 29-31 Wisconsin QSO Party
Apr 5-7 QRP ARC International QSO Party
Apr 19-20 YL International SSBers QSO Party — Phone
Apr 26-27 Helvetia Contest
May 10 DARC Corona 10-Meter RTTY Contest
May 17-18 Florida QSO Party
June 28-29 ARRL Field Day
Aug 9-10 European DX Contest—CW
Sept 13-14  European DX Contest — Phone

| Sept13-15 Washington State QSO Party
Sept 14 North American Sprint

| Sept27 DARC Corona 10-Meter RTTY Contest
Oct 4.5 California QSO Party

| Nov 8.9 European DX Contest — RTTY
Nov 8 International OK DX Contest
Nov 15 DARC Corona 10-Meter RTTY Contest

amateur bands from 80 to 10
meters on 2-way RTTY only.
Each station may be contacted
only once on any band; addi-
tional contacts may be made
with the same station if a dif-
ferent band is used. The DXCC
list will be used for country
status except that the VEVO,
WIK, VK, PY, LU, JA, and UAD/S
call areas will be considered as
separate countries.
EXCHANGE/MESSAGES:

The message will consist of
RST, QSO number, and conti-
nent.

SCORING:

Each completed exchange
counts 1 point on 80/40 meters, 2
points on 20 meters, 8 points on
15 meters, and 12 points on 10
meters. No points or multipliers
for any contacts with one’s own
country. Multipliers are given for
countries and continents. A mul-
tiplier is given for each country
worked on 20/15/10 meters. No
multipliers for 80 and 40 meters.
A separate multiplier may be
claimed for the same country if
a different band is used, upto a
maximum of 3 times. Only coun-
tries which appear in at least 5
other logs will be valid as multi-
pliers. One's own country is not
a valid multiplier, The conti-
nents are valid as multipliers,
and for contacts with Europe
and Africa, both the sender and
the receiver will each receive 100
points as a multiplier. 50 points
will be assigned for each of the
remaining continents contact-
ed. An additional 100 points will
be given for each contact with
Europe and Africa on 10 or 15
meters. Final score is then: total
QSO points x total number of
countries x total continent
points + total points for Europe
and Africa stations worked. Ex-
ample: 600 QSO points x 10
countries worked x 100 conti-
nent points = 600,000 plus 20
Europe and Africa stations
worked on 10 or 15 meters, giv-
ing a great total of 602,000
points.

PROMOTIONAL PERIODS:

Two promotional periods are
included in the contest as fol-
lows: Saturday, March 9, from
1700 to 1800 GMT, and Sunday,
March 10, from 1000 to 1100
GMT. Stations operating from
North America, South America,
Australia, Oceania, or Asia who
contact Europe andlor Africa
during these hours will double
their points for these periods.
ENTRIES & AWARDS:

Prizes include grand prizes

(as usual, reserved for the four
first place winners). Consolation
prizes along with medals and
certificates will also be award-
ed. Use one log for each band.
Logs must contain: date/time in
GMT, callsign, RST and QSO
number, continents sent and re-
ceived, country and continent
multipliers, points, and final
score. In order to qualify, all logs
must be received no later than
April 15th and be sent to: Prof.
Franco Fanti, Via A. Dallolio n
19, 40139 Bologna, Italy.

RTTYers entering logs in the
Giant Contest who have not par-
ticipated in previous contests
will receive an additional bonus
of 5% of their final score.

Usual disqualification rules
apply. Logs with compiling er-
rors which exceed 10% of the
final score will also be excluded
from the final standing and will
serve only as check logs.

DARC “CORONA™ 10-METER
RTTY CONTEST
Contest periods will be held
from 1100 to 1700 GMT
on the following dates:
March 15, May 10,
September 27, November 15

The DARC eV invites radio
amateurs worldwide to partic-
ipate in the annual contest
which is held to increase RTTY
activity on the 10-meter band.
There will be four tests within
the year with each test scored
separately. Use the recommend-
ed portions of the 10-meter
band.

EXCHANGE:

RST, QSO number, and name.
SCORING:

Each station can be contact-
ed only once. Each completed
2-way RTTY QSO is worth 1
point. Multipliers include the
WAE and DXCC lists and each
district in WI/K, VE/VO, and VK.
Also count each different prefix
as a multiplier. Final score is
total number of QSOs times
total multiplier. European coun-
try list: C31, CT1, CT2, DL, DM,
EA, EAG, E|, F, FC, G, GC Gurn-
sey, GC Jersey, GD, GI, GM, GM
Shetiand, GW, HA, HB9, HBO,
HV, LIS, IT,JW, JW Baer, JX, LA,
LX, LZ M1, OE, OH, OHO, OJO,
OK, ON, OY, OZ, PA, SM, SP, SV,
SV Crete, SV Rhodes, SV Athos,
TA1, TF, UA13456, UA2, UA
Franz Josef Land, UB5, UC2,
UQO5, UN1, UP2, UQ2, UR2, YO,
YU, ZA, ZB2, 3A, 4U, 9H1.

Continued on page 126



The IC-251A is the newest
addition to ICOM's all mode trans-
ceiver line. Like the matching
IC-551, the IC-251A has dual digi-
ral VFO's, three memories, scan-
ning (even SSB), and many orher
features you only ger from ICOM.

Both unirs induﬂegh the no
badklash, no t chopper,
similar ro the IC-701, as a standard
feature ar no cost. Coupled o the
?icmpcrcesstx. this purwd:ﬁ split

equency operation as well as
completely variable offsets.

y € way you go, IS
Sﬂgﬁ the best. =
SPECIFICATIONS
Listed below are some of the

...2OR 6!

IC-551 specifications. IC-251A s
are identical excepr where

noted (in bold).

Frequency Coverage: 50~54MHz
r?‘?ﬂ.ac!-d 48.19 )

RF Output Power:
SSB 10W PEP
(1~10W adjustable) (10W)
W 10W
(1~10W adjusrable) (10W)
AM 4V
(0~4W adjustable) ( — )
FM* 10
(1~10W adjustable) (1~10W)

Sensitivity: SSB/CW/AM
Less than 0.5V for 10dB S+N/N
FM* More than 30dB
S+N+D/N+D at 1 uV

' . & )
‘. " __' ‘," .' *.-n.:-.* .'.: --L:.u H 5 l: 5 5 ij'
LM D T
[ & RAF = - .
= T 1 b | (] i i
] 88 i i el r- -

Sque:lldmv!nenshlvﬂy: SSB/CW/AM
U
FM* 0.4 uV (0.4 V)

Selectivity: 5SB/CW/AM
More than +1.1KHz aof -6dB(1.2)
Less than +2.2KHz ot -6dB (2.4)
(When Pass Band Tuning Unit is
installed: less than
1KHz ot -6dB)

FM* More than +7.5KHz ar -6dB

Less than +15KHz ar -60dB

Dimensions: 111mm (H)
x 241mm (W) x 311mm (D)

Weight: 6.1kg (5kg)

Spurious Response Rejection Rafio:
More than 60dB

l"_'_-

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUHIPMENT

r R |
: ICOM INFORMATION SERVICE :
I 2112116thAve, NE :
j Bellevue, WA 98004 :
- ) =1
: Please send me: [ IC-551 sheer: [J IC-251A {
1 specifications sheet; [] List of Authorized ICOM Deglers.
i i
[ ] |
ICOM AMERICA, INCORPORATED | wu ons :
Sales Service Centers located at: : -
2112 116th Avenue NE 3331 Towerwood Dr,, Suite 307 1 APORESS :
Bellevue, WA 98004 Dallas, TX 75234 b o STATE 71p :
Phone (206) 454-8155 Phone (214) 620-2780 ' i
B e e e s s You may send a maching copy of this form e e s s s we we w ol

All sbstad enasificatinne ares aihisrt tn chanae without notice All ICOM radins sianificantly exceed FCC requlations limiting spurious emissions.






- A fresh idea

Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required.
Frequency accuracy is an astonishing + .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap
since the dip switch may be remoted. Our SS5-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,

touch-tones and burst-tones.
And, of course, there's no

need to mention our
1 day delivery and
| year warranty.

TS-32 Encoder-Decoder

e Size: 1.25"x2.0" x .40"
® High-pass tone filter included that may be muted

* Meets all new RS-220-A specifications
e Available in all 32 EIA standard CTCSS tones

8S-32 Encoder

e Size: .9"x1.3"x.40"
® Available with either Group A or Group B tones

Frequencies Available:

* Frequency accuracy, = .1 Hz maximum —40°C to + 85°C
* Frequencies to 250 Hz available on special order
¢ Continuous tone

TEST-TONES: | TOUCH-TONES: BURST-TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

* Frequency accuracy, + 1 Hz maximum —40°Cto +85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Wired and tested: TS-32 $59.95, SS-32 $29.95

E==8 COMMUNICATIONS SPECIALISTS .

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021




RITY Loop

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

Last month, | indicated that
we were going to investigate the
demodulator situation. Well, as
the old saying goes, there is
more than one way to lead a
horse to water (or something
equally non-violent). In this
case, demodulators can be ac-
quired from at least three
sources. In this month's column,
we will start to look at one of
them.

To begin with, where can you
get a demodulator and why do
you need one, anyway? For
those of you who just came in, a
demodulator, sometimes re-
ferred to as a “terminal unit” or
“TU,” is a device which converts
receiver output, either at audio
or i-f (intermediate frequency)
frequencies, into TTY compati-
ble loop levels. Historically,
there have been three waves of
demodulators available. Follow-

ing World War |l and the Korean
“conflict,” large quantities of
surplus Teletype® equipment
found a final resting place in an
amateur’'s shack. These beasts
were usually large, power hun-
gry, and possessed less than
ideal weak signal qualities. But
the price was right, and the
surplus market started many of
us on the Road to RTTY (apolo-
gies to B and B). As the surplus
market started to dry up and as
many of the defects in the “boat
anchors” became apparent,
more and more demodulators
were ‘‘home-brewed,” and a
multitude of designs were pub-
lished ranging in complexity
from simple one-tube affairs to
rack panels full of shack heat-
ers. Now, many of us find our-
selves returning to commercial
units, this time made for
amateurs, with all of the fea-
tures one could desire, at a price
to match!

This month, | will start an
overview of various published

Q0K

bk

home-brew designs. What | will
try to show is the spectrum of
what has been published in pro-
gressive amateur publications.
In subsequent months, more cir-
cuits will be explored in this and
other areas of RTTY. Manufac-
tured units will be covered as in-
formation is assembled.

To begin our survey, let’'s go
back some eighteen years, to
the April, 1962, issue of 73 where
Woody Davey W7CJB authored
an article describing the demod-
ulator shown in Fig. 1. Rather
typical of that era’s technology,
this converter features a limiter
stage, mark and space ampli-
fiers, and 6ALS diode detectors.
A dual triode keyed a polar relay,
which keyed the loop, necessary
in many designs of the day. In-
terestingly, the tuned circuits
used for mark and space used
“TV width coils” rather than
toroids. These were both more
available and cheaper—then! |
would not say the same thing
NOW.

About two years later, the
March, 1964, issue of 73 carried
an article by Robert Corbett
W1JJL which described the
rather simple design illustrated

\
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in Fig. 2. This was an early use of
transistors and diodes in RTTY,
as may be seen by the type
numbers of the parts. If only |
could count how many 1N34s
and 2N270s | fried in those days!
This circuit has the same basic
layout as the previous one, with
diode limiting (the 1N34s), am-
plification, filtering, detection,
and keying, but, as is evident, is
a whale of a lot simpler.

Another tube converter sur-
faced later that year (tubes were
far from dead, yet), in December,
1964. Fred DeMotte W4RWM
graced the pages of 73 with his
four-tube demodulator. Many of
the same features as before are
evident, but this one used a
6AQS5 to achieve unipolar keying
of the loop directly, quite an im-
provement over the polar relay.
Still used TV coils for filters,
though! As is obvious from Fig.
3, certain operator conve-
niences now were becoming ap-
parent, like inclusion of oscil-
loscope outputs and a metering
jack. Incidentally, the article
credits W4TJU for design of the
basic demodulator circuit
shown.

Transistors gradually crept in-
to amateur gear over the next
few years, and demodulators
grew in ability. The January,
1967, issue of 73 presented a
demodulator that featured “au-
tostart.” This is the ability of an
incoming signal to turn on the
receiving station’s teleprinter.
Shown in Fig. 4, the circuit, by
WBAYZ, is a conventional de-
modulator to which has been
added a second detector that
closes a relay whenever a mark
tone is detected. This relay ap-
plies power to the teleprinter
motor. Although this is a rather
simple approach to autostart, it
works quite well on clear chan-
nels, such as VHF ASFK, where
little noise is encountered. For
HF or other exotic applications,
or where the ability to selective-
ly start up a machine is desired,
more in the way of logic circuitry
IS required. This is, however, a
good jumping-off point. By the
way, | am not slighting WEAYZ,
but his name and address were
not printed over the article. |
know he must have been a good
guy — he used 88 mH toroids for
the shift filters; yea!

Next month, a look at some
more published designs, in-
cluding some integrated circuit
applications.

Continued on page 136
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AD INFINITUM

| have just returned from a
very interesting amateur radio
club meeting. Don Miller, the
ARRL director, just gave the first
post-WARC speech by a League
official.

Miller is normally a pretty
staid individual ... but this
speech was colorful, slander-
ous, and full of good ol' Amer-
ican intrigue. It appears that he
was spouting the League line
(i.e., Dick Baldwin's), which is
designed to thrill hams about
how clever the ARRL is.

| have summarized the high
points of this speech.

1. When Dick Baldwin left a
world conference 15 years ago,
he decided the hams would go
after three new bands in 1979.

2. The ARRL top brass real-
ized that an international orga-
nization was needed, so they
started the |ARU and put an im-
pressionable Canadian in
charge. It is supported “under
the table by the League." Its pur-
pose is to push for development
of amateur radio in Third World
countries.

3. To spread their influence,
the League hired Bruce John-
son, because of his skills as a
linguist. For several years he en-
gaged in nonstop travel pro-
moting amateur radio.

4, As an example of the
ARRL’'s effectiveness, Miller
cited an incident in Nicaragua,
where Somoza (a ham?) ap-
pointed a pro-ham radio dele-
gate to WARC just days before
being deposed.

5. The money lost by the
League (in 15 of the past 16
years) equals the money spent
on WARC. This is “more than
$500,000." To promote ham
radio at WARC, the ARRL spon-
sored three cocktail parties.

6. It costs $1,000 per day to
keep a person in Geneva. The
League had between 10 and 15
representatives there for the en-
tire conference.

7. Wayne Green had nothing
to do with the success at WARC
... his efforts were intended to
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destroy ham radio...he is
probably the lowest ham in
America tonight ... he will say
that the League’s victory is only
luck.

8. The League managed to get
a ham on almost all of the sub-
committees of the frequency al-
location committee.

9. The official U.S. delegation
was “very poor”; the ARRL is
responsible for saving all of
America’s frequencies.

10. The Chinese orginally
wanted to use 28 MHz for land
mobile, To solve this problem,
the League officials took some
of the Chinese delegation
members to lunch and poured
several bottles of champagne
down them, then convinced
them to retract their anti-ham
stance.

11. Wayne Green is the
“world’'s greatest magazine
salesman ... but he is not inter-
ested in the future of ham
radio...."

12. By creating a typograph-
ical error in the final draft of a
proposal that would have taken
40 meters away from the hams,
the League was able to prevent
the issue from reaching a vote
before the end of the con-
ference,

13. The FCC is run by a CBer.

14. The new 10-MHz band is
Dick Baldwin's creation.

15. The Canadians were
“bastards”; they voted against
the American position. They
wanted part of the 75-meter
band to use for a broadcast sta-
tion. The official Canadian
reason was to improve commu-
nications to the Yukon... the
real reason according to New-
ington is to beam a signal at
Louisiana to convince them to
secede when Quebec does!

16. “The Japs” don't want
amateur radio (they voted
against the U.S.) and we
shouldn't buy their gear. Be-
cause of this, the League will re-
voke Okino Torishima's DXCC
status. The only reason it got ap-
proval in the first place was an
attempt to be friends with the
JARL before WARC!

17. The presence of imported

two-meter gear has caused it to
be used by Latin American
countries for commercial use
(ilegal according to interna-
tional law)...this is another
reason not to buy it.

LR e SRR e

Don is more realistic when
you talk to him individually. The
speech covered a number of
other incidents about WARC. It
sounded like the League had all
the answers for the world, and
that outside of the U.S. and
Europe, everyone is a "‘cannibal
or chink.” Basically the ugly
American approach. Needless
to say, this version of ham radio
had Dick Baldwin being the man
responsible for saving amateur
radio from Wayne Green and the
cannibals.

At the end of his sermon
(which included no less than a
dozen pleas to join the ARRL),
Miller said the future of ham
radio lies in home-brewing. ..
not traffic handling, CW, or DX
...and that is hardly the stan-
dard ARRL line.

Miller promises to give the
Board of Directors no peace un-
til a lobbyist is installed in
Washington. He claims it is be-
ing stonewalled because of cost
...about $100K a year. Ap-
parently the League is running
on money saved up during
World War 1.

Someone asked Don about
NBVM. He says the League sup-
port was all Baldwin's idea.
Dick's lack of technical back-
ground caused him to be suck-
ered by Tom Lott. The directors
went along with the NBVM
scheme as a “shot in the dark”
proposal to boost the League.
Miller, who has a PhD in Elec-
trical Engineering, says that the
system will work fine in the lab,
but that’s about all it will do. He
said that we won't be hearing
about NBVM anymore.

This was the first time | have
heard such a rampant attack on
Wayne Green or so many stories
about how conniving the ARRL
is. | don’t think Miller really has
any grudges; | think they are
coming from Newington.

All in all, it was an interesting
evening. Somehow | now have a
greater appreciation of where
your editorials are coming from.

Name and address
withheld by request

Hmmm. There do appear to be
a few minor inaccuracies in the
Miller talk which might be noted.
I'll tackle them by the numbers,

since, if history repeats itself,
clubs may be hearing much the
same talk from most directors.

1. I think the ITU conference in
reference here was in 1971,
nine years ago, not 15, the one
where the League represented
us at Geneva and lost every
microwave satellite frequency
above 500 MHz for us...and
about 90% of those below 500
MHz. It was a total loss of over
138,000 MHz and it changed the
future of amateur radio totally.
The three new bands first came
up when Prose Walker got to be
the Chief of the Amateur Divi-
sion of the FCC. | visited him at
the time and he explained how
he had looked over the shori-
wave allocations and had found
three small bands which might
eventually be vacated by com-
mercial interests as they shifted
to satellites and cables. Baldwin
may have decided to go after
them, but it was Prose Walker
who came up with the idea and
proposed it to the FCC.

2. Ask any old-time ARRL
member when the IARU started.
It's been around for a long time
... certainly way before Baldwin
ever thought of working for the
League. The poor support of the
IARU, while insisting upon main-
taining control, has long been a
bitter pill for the European
amateur societies. Miller is right
that Baldwin did put an impres-
sionable Canadian in charge.
Members of the Amateur Radio
Manufacturer's Association
heard from Mr. Eaton and drew
their unfavorable opinion of him
and IARU., | think | reported on
that sometime back, including
the double-talk from Baldwin at
the same meeting. Someday my
tapes of these meetings may be
valuable historical documents
... for it is all there on tape.

3. According to Eaton, only
countries where there were
member societies of the IARU
were visited in Africa...and
then it was on a lower level. |
think all members of the League
would like to see a full report on
the countries visited by Johnson
and the investment involved. |
can recall no time in history
where the League ever permit-
ted members to have any de-
tailed Information on money
spent toward “saving our fre-
quencies."”

5. Being, essentially, a non-
drinker, perhaps | am not a good
one to comment on the cocktail

Continued on page 148
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Our past columns have con-
centrated upon the 8080 central
processing unit (CPU), and our
interfacing and software ex-
amples have all been developed
for 8080-based computer sys-
tems. A new processor, the
8085, is now available with all of
the capabilities of the 8080, but
with a few additional features
that make it worthwhile.

One of the main features of
the 8085 is that it is software-
compatible with the machine
codes for the 8080. Thus,a 303 is
a jump (JMP) instruction in both
systems. The BO85 has two addi-
tional instructions that will be
discussed later. Basic B080 sys-
tems generally include a clock
generator and a status latch cir-
cuit for external control of the
8080. These functions are now
provided for, within the 8085, A
simple RC network or a crystal
may be used directly with the
8085 for the generation of the
clock pulses needed by the sys-
tem. Many of the control signals
that are needed by external
devices are now generated in
the 8085 chip, further reducing
the amount of external logic
that is required.

There is a price to pay for this,
though. The B085 uses one set
of eight lines to transmit both
data and address information.
In some systems, it may be nec-
essary to latch the address bits
(A7-AQ) so that they are readily
available for use in the system.
An Address Latch Enable signal
(ALE) is output by the 8085 to
control such a latch circuit. You
may recall that this type of bus
multiplexing was also done in
the 8008, the first general-pur-
pose eight-bit microprocessor
chip.

Another feature of the 8085 is
that there is a family of 8085-
compatible devices that makes
small computer systems rather
easy to design. These chips in-
clude the 8155 read/write mem:-
ory and the 8355/8755 read only
memory devices. Since these
devices require both the ad-
dress and data information that
Is multiplexed on a single eight-
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line bus, they are set up to inter-
nally demultiplex the necessary
data. The ALE signal is distribut-
ed to all of the 8085-compatible
devices to control these internal
functions. A typical latch circuit
that will demultiplex the ad-
dress and data is shown in Fig.
1.

The 8085 provides the high ad-
dress bits (A15-A8) on eight out-
pul pins. These signals have no
other purpose and they are not
multiplexed. They are equivalent
to the A15-AB lines in an 8080-
based computer. Some of the
other 8085 inputs and outputs
such as interrupt (INTR), inter-
rupt acknowledge (INTA),
RESET, HOLD, Hold acknowl-
edge (HLDA), and READY op-
erate as they do in 8080 sys-
tems. There are also two new
outputs from an 8085: CLOCK
OUT, a TTL-compatible clock
signal of one-half the system
clock frequency and RESET
OUT, a signal that may be used
to reset other system compo-
nents. The RESET OUT signal is
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Fig. 1. Use of a latch to demuiltiplex the 8085’s low address bits.
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Fig. 2. Necessary gating to generate 8080-compatible control
signals in an 8085 system.

derived from the reset input to
the 8085.

The 8085 uses three control
signals to manage the flow of

data to and from memories and
the CPU and to and from /O

Continued on page 149

NAME RESTART ADDRESS CHARACTERISTICS
TRAP 000 044 Highest priority of all interrupts,
Non-maskable, always “on.” Both edge
and level sensitive.
RST 5.5 000 054 Maskable, logic 1 sensitive
RST 6.5 000 064 Maskable, logic 1 sensitive
RST 7.5 000 074 Maskable, positive edge sensitive

ACCUMULATOR BITS

DO RST 5.5 Mask
D1 RST 6.5 Mask
D2 RST 7.5 Mask
D3 Mask Enable
D4 Reset RST 7.5
D5 Not used

D6 SOD Enable
D7 SOD Bit

ACCUMULATOR BITS

DO RST 5.5 Mask
D1 RST 6.5 Mask
D2 RST 7.5 Mask

D3 Interrupt Enable

D4 RST 5.5 Input
D5 RST 6.5 Input
Dé RST 7.5 Input
D7 SID Bit

Table 1. Internal 8085 Interrupts.

SIM, Set Interrupt Mask 060
FUNCTION

Mask Bits for RST inputs on 8085 Chip*

0 = Enable

1 = Disable
Must be a logic 1 to allow masks to be changed
Logic 1 clears an RST 7.5 interrupt request*

Logic 1 loads SOD data to SOD pin (pin 4)

*All masks are disabled by an external reset
RIM, Read Interrupt Mask 040
FUNCTION

Reads the status of the current masks
Enables RST 55,65, and 7.5
Reads any pending interrupt requests

Reads data in from SID input

Table 2. The SIM and RIM Instructions.
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Handbook. A detailed, step-by-
step guide to designing, build-
ing, setting up, and operating
your own solar flare detection
station, for as little as $100, and
to monitoring and studying solar
flares. Shows how to maintain
gear, solve VLF problems and
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Amateur Radio Antennas. Com- Ham Radio Circuits. A rich col-
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Tomorrow’s Technology —Here Today!

THE YAESU
FT-207R

The “horse-and-buggy” days of crystal-controlled
handies are gone! Yaesu's engineers have har-
nessed the power of the microprocessor, bringing
you 800 channels, digital display, memory, and
scanning from a hand-held package. Only with
Yaesu can you get these big performance fea-
tures in such a compact package.

BNC Antenna Connector

Squeich Control and
Tone Squeich On/Off

Audio Gain Control

Condensor Mike

4-Digit LED Readout

Priority Channel

Keyboard Entry

* 4 bit CPU chip for frequency control.

e Keyboard entry of all

e Digital frequency display.

e B0O channels across 144-148 MHz.

e Up/Down manual scan, or auto scan for busy/clear channels.
10 kHz scanning steps.

* Five mannﬂalsﬂlmnm

L

e Memory backup

¢ f&DﬂkHznfnddmpaatmmiits

B ON/OFF switch for battery conservation.

® Equipped with rubber flex antenna, wallmount battery charger,
earphone, shoulder strap, and belt clip.

e Switchable RF output 2.5 watts (minimum) or 200 mW

* Earphone for private listening

* 2 Tone (Touchtone®) Input from Keyboard

e Highly reliable LED frequency display (works in cold temperatures
and does not fade with age)

Clear/Busy Auto Scan Selector

Earphone Jack
~«— Repeater/Simplex Offset Switch

i

Remote Speaker/Mike Input

Channel Busy Lamp

Transmit Indicator



Leaky Lines

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

A tap-tapping, but unlike Poe’s
bird,

He needs no “midnight dreary”
to be heard,

Nor chamber door on which to
rap,

He's heard across the whole
darned map.

On ev'ry band, from dusk to
dawn,

The gross intruder carries on.

I'd love to swat that lousy
gremlin,

But who can get into the Krem-
lin?

This small piece of doggerel,
rude and rotten though it may
be, points up a problem that has
been plaguing us for lo, these
many moons. There have been
all sorts of overtures made to
the Soviets to try to persuade
them to take this intruder off the
bands, but to no avail. We don't
even really know what type of
device this Russian "“wood-
pecker” may be, but we have a
notion that it is some sort of a
scanner. What purpose can it
serve? Surely there are more im-
portant communications for the
Russians to snoop Into...
matters that relate to politics
and international affairs. What
can possibly interest them, for
example, in monitoring the 824
expedition as they did for hours
on end? Up and down the DX
bands they slide, inflicting the
spectrum with their unwelcome
presence.

They zero in on any frequency
occupied by anyone who may be
trying to work DX. If it is the Rus-
sians’ intention to irritate, then
they are doing a remarkably
good job of it. But | cannot quite
grasp the logic behind the tac-
tic. Of what earthly use is this
constant jamming of amateur
radio?

They might well contemplate
this: that the common belief is
that this device of theirs serves
no other purpose than making
mischief through annoyance . . .
that this may make it difficult for
us to take them seriously in all
other respects. The guy who
thought up the “woodpecker”
must be related to that other
clown who claimed that the Rus-
sians invented “beisbol.” The
woodpecker is a childish idiocy

that will win nothing but con-
tempt and scorn for the Soviets.

" &% & & W

Some politician recently had
the effrontery to suggest that
far too much electric power is
being wasted through amateur
radio and that the energy con-
sumed would be much better
utilized in the heating of homes
and the running of factories.

I've got a hot news flash: If he
really wants to accomplish
something worthwhile, he
should figure out some way to
store all the hot air that is gen-
erated by politicians, and then
perhaps we wouldn't need to
use any other source of energy
at all!

Word is out that Donny Os-
mond, of the Donny and Marie
Show, has gotten a Novice
ticket and has joined the ama-
teur fraternity. We wish him
well, together with all other new-
comers to our ranks. 73 once
published an article which listed
all the celebrities who hold ham
licenses, and perhaps it might
be a good idea to upgrade that
piece, for many, like Donny,
have become licensed since,
and some old-timers have
become inactive, while quite a
few have gone on to join that Old
Brass Pounder in the sky.

One guy that nobody ever
hears anymore is Arthur God-
frey K4LIB. The trouble was that
every time he came on the air,
hundreds who recognized his
distinctive voice would break in
and the poor guy couldn’t have
an uninterrupted QSO., The
same thing always happened to
the redoubtable Jean Shepherd
K20RS, who had a veritable
army of fans who wouldnt let
him come on the air without con-
stant breaking.

Speaking of Jean Shepherd, |
must tell you about a brainstorm
of his.

Years ago, a group of us used
to hold nightly rag chews on 20
meters. These used to run well
into the wee small hours of the
morning. Jean and |, together
with Dave Sohmer W2DJE, Jim
Meyle K2PXX, Jack Powers
W2JIA, Fred Arakelian W2MQI,
and several others, would con-
gregate on about 14.260 (old-
timers will recall that in those
days, about 1963 or so, we were
still operating under the so-

called *“gentlemen’'s agree-
ment,” reserving the lowest end
of the phone portion for AM
users). Discussions were
generally frivolous, covering the
broadest possible spectrum of
subject matter. Rarely did we
get involved in anything serious
... it was all fun and games.

One night, Jean began talking
about the culture and growing of
beards (it was just about the
time that the hippie movement
was surfacing, and guys were
showing up all over the place
with hirsute facial adornments).
He announced that the net,
which he called “The Bearded
Network,” was having its annual
drive for new members and that
anyone monitoring could join
simply by writing in and request-
ing membership . .. noinitiation
fee or membership dues.

| don't know what possessed
him...it was strictly spon-
taneous and unexpectied. The
rest of us picked up his cue at
once, and from that time on,
each night's session would
begin with a discussion relating
to beards . .. famous historical
figures who had worn them,
such as Abe Lincoln, Robert E.
Lee, H. W. Longfellow, Walt
Whitman, the Smith Brothers,
the Twelve Apostles, and so
forth. Jean announced that we
had a kit available which would
speed up the growth process for
young men, and Dave offered a
bottled remedy for “beard lice."
Jack raised the question of
sleeping with the beard under
the sheets while sleeping, or
outside ot them. We observed
Roberts' Rules of Order. .. all
very proper, just like a Madison
Avenue corporate board
meeting.

All this nonsense took place
night after night throughout the
long winter. All sorts of mail ar-

rived in response...none of
which was answered, of course,
Whenever anyone broke in to
complain about not having
received his membership card,
he would be advised that there
was a six-week delay due to the
unprecedented response.

So it went on and on, and we
must have developed a listening
audience of several hundreds.
God knows what this meant in
terms of absenteeism in
schools and on the job, for the
sessions never broke up before
at least 4 am.

Sooner or later it was bound
to happen. During the Washing-
ton’s Birthday Sale down at Har-
rison Radio, Dave Sohmer was
browsing around, looking for
bargains. He was wearing his
QCWA pin, as all good members
of that organization do, thus ex-
posing his callsign to view. All at
once a young fellow in naval
uniform accosted him. “What
are you trying to pull?" he
thundered. **Why, you're
nothing but a phony. You don’t
even wear a beard! No wonder |
never got that membership
card,” he added. “Someone
ought to knock hell out of you."
Fortunately, this guy was all
mouth and no action... he
walked away in a towering rage.
Dave told me that at the moment
he thought the fellow was about
to tear him apart.

“The Bearded Network" fin-
ally petered out. But it had been
fun while it lasted.

Somehow, you don’t hear this
sort of thing anymore. People
seem so all-fired serious on the
pbands nowadays. There's no
room for humor and high spirits
anymore. |f that's called pro-
gress, I'll cheerfully take hem-
lock! Relief is just a swallow
away!

Ham Help

| need to obtain both the con-

struction and operation man-

uals for an Eico 722 vfo kit. Also,

| need an operating manual for a

Hallicrafters HT-40 transmitter. |

will pay copying costs or copy
myself.

Bill Danielson

3428 South Court

Palo Alto CA 94306

| badly need a schematic and
alignment instructions for a Na-

tional NC-300 receiver. | will pay
to have a copy made.

Bob Amos
607 North Madden
Shamrock TX 79079

| would like to start anet on 80
or 40 meters to experiment with
the active-participation, role-
playing game, Traveller.

David Martin
1605 Singletree Lane
Bowling Green KY 42101
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New Products

RADIO SHACK PLUG'N POWER
WIRELESS REMOTE CONTROL
SYSTEM

The new Radio Shack Plug 'n
Power Wireless Remote Control
System provides instant plug-in
remote control of from one to 16
lights, appliances, or other ac-
operated devices with no wiring
or installation required.

The compact 434" x 3V2" %
32" remote control center is
simply plugged into any ac out-
let in your home, office, or busi-
ness. The lamp or appliance,
such as a TV, stereo, coffeepot,
or security system, is plugged
into a switch module which then
plugs into an ac outlet.

Each lamp dimmer switch
module will control any incan-
descent lamp rated up to 30
Watts, turning it on, dim, bright,
or off. Appliance switch mod-
ules will control appliances
rated up to 15 Amps or incan-
descent lamps up to 500 Watts.

An easily installed switch
module is also available to re-
place wall switches for control
of incandescent lights up to 500
Watts. Its functions include on
and off by remote or local con-
trol, and bright and dim by re-
mote control.

Sixteen “house code” set-
tings on the control center and
switch modules are said to per-
mit the use of several systems in
the same area without interac-
tion, or to control up to 256 in-
dividual circuits. Any number of
switches may be operated on a
single circuit as well. The
remote control center has but-

tons for*all-on” and “all-off” that
can be used in case of an
emergency.

The Radio Shack Plug 'n Pow-
er Remote Control System is
available from participating
Radio Shack stores and dealers.
Radio Shack, 1300 One Tandy
Center, Fort Worth TX 76102.

NEW 2 KW ANTENNA TUNER
KIT IS UNVEILED BY HEATH
COMPANY

A new 2 kW antenna tuner in
kit form has been introduced by
Heath Company, world’s largest
manufacturer of electronic kits.
Featuring a built-in balun, the
Heathkit SA-2040 antenna tuner
can be used with any type of
balanced or unbalanced feed-
line. It tunes continuously be-
tween 3.5 MHz and 30 MHz.

Incorporated in the SA-2040's
design is a continuously vari-
able inductor said to give an in-
finite number of impedance set-
tings for precise antenna match-
ing. Inductor settings are indi-
cated by a counter on the front
panel. By noting settings on the
erasable front panel, the opera-
tor can return quickly to a spe-
cific frequency, especially help-
ful for net operations or contest-
ing.

This antenna tuner features
silver-plated straps and roller
contact assembly for minimal rf
loss at high freguencies. Its
large ceramic feedthrough in-
sulators are designed to with-
stand high voltage rf. The tuner
is capable of handling up to
2000 Watts PEP on sideband

Plug 'n Power Remote Control System from Radio Shack.

26 Seventy-three, March 1980

and 100 Watts on CW.

The SA-2040 kit includes a
detailed Heathkit instruction
manual and can be built in two
evenings. Upon completion, the
antenna tuner can be personal-
ized with the operator's own
callsign using stick-on numerals
and letters included with the kit.
The unit is housed in a black and
gray metal cabinet measuring
5-5/8" H x 14-13/16" W x 13-15/16"
D.

The SA-2040 antenna tuner,
and nearly 400 other electronic
Kits you build yourself, can be
seen at Heathkit Electronic Cen-
ters or in the latest Heathkit
Catalog. A free copy may be ob-
tained by writing Heath Com-
pany, Department 350-110, Ben-
ton Harbor Ml 49022. Reader
Service number 303.

CLUTTERFREE MODULAR
CONSOLES

In the frantic world of elec-
tronics merchandising, manu-
facturers and users of equip-
ment often overlook the ob-
vious — like what to set it on!
Even the most diligent reader
will fail to find more than a tiny
handful of furniture manufac-
turers in the hundreds of equip-
ment ads which support the
pages of a major hobby maga-
zine like 73.

Fortunately, at least one
capable woodworker recog-
nized the importance of rugged
quality, professional appear-
ance, and reasonable cost: Clut-
terfree Modular Consoles, a
divison of Cloverleaf Products.

| was privileged recently to
have the opportunity to assem-
ble one of Clutterfree’s excellent
equipment consoles and was
very impressed with what | had

when | finished.

While it would be possible to
manufacture a cabinet made
from solid hardwood, it is far
more economical to use thick
particle board with a natural-
looking finish. This is the
philosophy behind manufactur-
ing these equipment desks. The
finish laminate is made from
decorative Plyocite®, a highly-
resistant covering which offers
protections from solvents,
stains, cleaners, and even
burns.

The Clutterfree is available in
a number of options. As
shipped, a face board is provid-
ed for custom cutout to receive
the components of the ham sta-
tion. While the customer may
wish to exercise the care re-
quired to make a good fit, he
may send measurements to the
factory before shipment and
skilled craftsmen will make the
cutouts for him at a slight addi-
tional cost.

Once fitted, the sloping front
panel provides comfortable ac-
cess to the operating controls of
your equipment. Or, as shown in
the photograph, the optional
front panel may be omitted en-
tirely and the equipment set in
place. This is especially handy
for those of us who can never
make up our minds as to what
equipment we are planning to
keep and what we are going to
swap at the next hamfest!

Tabletop room is quite spa-
cious: nearly five feet wide by
22 feet deep. Cabinet room in
the pedestals is voluminous,
too. Plenty of space for books,
logs, QSL cards, spare com-
ponents, and whatever else
might be needed at the operat-
ing position. A drawer model is

SA-2040

Model SA-2040 antenna tuner from Heath.



now available at additional cost,
making the console a beautiful
piece of office furniture as well.

Height of the tabletop will ac-
commodate a wide range of us-
ers knees and permit leg-cross-
ing, too!

The upper shelf is quite rigid
when securely locked down by
the mounting screws; a vertical
divider doubles as a cenler
brace. This shelf is a logical
place to put a clock, lamp,
speaker or any other light ap-
pliance or paraphernalia.

Because of the substantial
weight of the hefty console, it is
a good idea to examine carefully
the component packages upon
arrival from the shipper. The
finished wood is well packaged,
but shippers have a tendency to
find the weak spots! In our par-
ticular case, a tell-tale hole
showed that a talented fork-lift
operator took careful aim before
skewering our console! Our
replacement met the same fate
and was refused upon delivery.
Needless to say, we are now us-
ing a different shipper! It's
heartbreaking to see a fine piece
of carefully-made furniture
become a battleground for war
games.

Your console will consist of
three packages. Final assembly
is easy. The two pedestals are
fully assembled already. After
they are spaced appropriately
apart, you simply set the table-
top in place, insert the screws
provided, and tighten up. The
upper shelf is also a snap to
complete; members are already
slotted for a sure fit. Average
assembly time is less than an
hour. When the job is finished,
you will be proud of your prod-
uct. It is handsome, modern,
durable, practically designed,
and reasonably priced.

Clutterfree Modular Consoles
are $169.95 and are available
from Cloverleaf Products, PO
Box 5103. Tacoma WA 98405.
Reader Service number 476.

Robert B. Grove
Brasstown NC

CHECKING OUT THE
MACROTRONICS M650 RTTY
INTERFACE UNIT

If you're a ham and own a
home microcomputer, you'll
want to read up on a way to get
on the air on RTTY and CW us-
ing your computer. The Macro-
tronics M650 interface unit is de-
signed to convert the PET™
computer to a first-class RTTY
and CW terminal.

Radioteletype (RTTY) is a rap-
idly-growing form of amateur
radio communications, espe-
cially in its most advanced
“digitized” form. Electronics has
taken RTTY out of the woods, so
to speak, by enabling compact,
state-of-the-art electronic ter-
minal equipment having few if
any moving parts that replace
bulky and noisy mechanical
teleprinters.

One can easily get on RTTY
today by three means: (1) buying
surplus mechanical teleprinter
equipment — the classic meth-
od; (2) buying or building a
“dedicated” RTTY system, ex-
amples being the type of gear
sold by HAL Communications
and Microlog; or (3) building or
purchasing a home computer
interface unit.

| chose to go the third route
for reasons of economy and
simplicity, having already pur-
chased a PET, and being unwill-
ing to devote $600-700 or more
to a single-purpose dedicated
RTTY system. | was immediately
attracted by the Macrotronics
ads for the PET and Radio
Shack TRS-80 interface adapt-
ers that began to appear in the
ham magazines last spring. |
was sold on the PET M650 inter-
face as a way of almost instant-
ly getting on the air on RTTY.

My “instant” conversion to
RTTY dragged out to nearly six
months due to production prob-
lems encountered in gearing up
the interface units for sale.
What finally arrived was surely
worth the wait—a very profes-
sionally wired-and-tested “black
box" complete with debugged
software and an extensive in-
struction manual. All that was
necessary was to add my own
AFSK (audio frequency shift
keying) unit and connecting
cables for it, required to
modulate the transceiver's SSB
input to produce the FSK tones
by which RTTY is transmitted
over the air. Let's look at some
of the features of the M650.

RTTY Features and Capabilities

The system produces a three-
level split screen display on the
PET’s video monitor. The trans-
mit buffer is displayed on the
top 6 lines of the display and the
receive buffer is presented on
the bottom 12 lines. The middle
2 lines display *“real-time”
characters as they are being
transmitted over the air. With
this buffered system, you can
type ahead into the transmit
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Clutterfree Modular Console from Cloverleaf Products,

puffer while you are receiving an
incoming message, which al-
lows you to have full editing and
correction control over what you
compose. When it's your turn to
transmit, you enter the send
mode (by depressing a partic-
ular key on the computer's key-
board); the transmit buffer will
begin to send what's stored in it.
You can continue to type ahead
into the transmit buffer, which
will be displayed at the top of
the screen. Instant replay of
received messages is also
possible, so that you can send a
received message back to the
originating station. Incoming
messages can be saved on the
computer's built-in cassette
recorder and played back at a
later time — an excellent feature

for traffic handlers.

The MB50 RTTY system works
with 110-baud ASCII coding or
standard teleprinter Baudot
code at speeds of 60, 67, 75, or
100 words per minute (wpm).
Received signals may be in-
verted from the keyboard, useful
in deciphering stations sending
upside down (mark and space
tones reversed). The unit also
has provisions for sending the
FCC-required CW identification
(ID) in Morse code at the end of
each transmission, then auto-
matically transferring to the
receive mode. The |D message
is keyboard programmable. In
addition, there are eight
message memories available,

Continued on page 144

Macrotronics' M650 computer interface is sold wired and tested for
$210. “Select 1" and “Select 2" switches are for future accessory in-
stallation and are temporarily in use by the reviewer for transmitter
switching functions.
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PKENWOOD lrargn KLM VS

TR7600: 2m FM XCVR. 10 Syncom S1 with TTP: FT207R:

watts, LED readout, 144-147 995, From Tempo — the; From YAESU - 2m

Fully synthesized, any repeater world’s first synthesiz- | FM XCVR. Handheld

offset possible, memory channel. ed 800 channel hand- completely S?HIhESiIEd, et

held transceiver. In- | digital readout, key-
TR7600 VHF XCVR $375.00 cludes battery pack, ! board access, 2 watts,

BLC flﬂ'f?ﬂ VHF Power Amplifier 149.95 charger, telescoping an- 4 memories and much
o tenna — and 800 more.
TOTAL REGULAR PRICE  $524.95 channels!
o SALE PRICE $424 95 KLM PA2-25B Power Amplifier: 2 watts in, 25
- watts out.
w_ SAVE $100.00 PACKAGE 1 PACKAGE 2
f engineering FT207R Synthesized
Tempo S1 w/TTP $339.00 2m handheld $399.00
KLM PA2-258B KLM PA2-25B
U narco- ROhn Power Amplifier 92,95 Power Amplifier 92.95
Total Regular Price $431.95 Total Regular Price $491.95
COMPLETE 25G TOWER PACKAGES SALE PRICE $396.95 SALE PRICE $441.95
SAVE $35.00 SAVE $50.00

50" Guyed Tower: Includes top section, 4 regular
sections, base plate, rotor plate, 50° guy wire, 2 guy
assemblies with torque bars, 3 concrete guy anchors
and other miscellaneous hardware.

TOTAL REGULAR PRICE  $594.02
SALE PRICE 464 .02

SAVE $130.00

50° Bracketed Tower: Includes top section, 4

regular sections, base plate, rotor plate and universal
house bracket.

TOTAL REGULAR PRICE $366.15
SALE PRICE 266.15

SAVE $100.00

BECKMAN

B-cckman Multimeters
keep going,

If you've ever been troubled by a faulty multi-
meter -~ or had one that wasn't quite up to the
tougher jobs — your troubles are over

KENWOOD

.. paceseller in amaleur radio

TS520SE: 160-10 meters,

200 watts P.E.P.,, speech
processor, noise blanker, ex-

cellent sensitivity and mini- 5BTV
TSE20SE mum cross-mod.

TS520SE  $629.95
Hustler 5BTV Vertical 139.95

TOTAL REGULAR PRICE $769.90
SALE PRICE $649.90

SAVE $120.00

or

TS520SE  $629.95
ATB34 Cushcraft TriBander $289.95

TOTAL REGULAR PRICE $919.90
SALE PRICE $769.90

Choice of Models
Tlhe TECH 310 has wli abowe feitares, 7 (unetiong, 29
%W-ﬁ' ik fanges, ]'.-Im (o e SRl Tl |

p The TECE BOO has o 10,55% Vil E{CIETAry ameed afl the sbsrve
L‘-"l'l'lj"ll'-‘['n' Multimeter '-:3F3h1|“} Eeabupns, bt witbont Thsda Ohma™ confamuity henction

DC valts PRV ta TR00Y ot the [0 anp curceak ranges

AC vrlts 100N o I000Y

Besistmnece: £ H0) o 200400

DC cureent: 100RA b 1A { TECH 510 TECH 300 5100
1 'Ill‘l.tl 24 {TECH 3 iy

AC tureent:. J00A o l0A [TECH 3103

intnA o 24 (TECH 300) TECH 3 ?0 - g s. ?30

1 Mode Semicondisctor fest functied

Ciomtmiaty fuscton (TECEL 3107

. « MBIl TUNER:
TL922A: 2kW P.E.P.. Model 43 3kW, 160-10 meters.
160-15 meters, 3-500Z TL922A: $1199.00
tubes, Bird Model 43

TLO922A: $£1199.00 with 2500H element

MBIl Tuner 295.00 and carrying case 201.00
Total Regular Price $1494 .00 Total Regular Price $1400.00
Sale Price $1294.00 Sale Price $1200.00

SAVE $200.00 SAVE $200.00

CALL AND CHECK OUR GREAT DEALS ON
ALL YOUR AMATEUR RADIO NEEDS.
DIAL: (617) 395-8280

Stock items shipped within 24 hours, Pricss subject to change.
Limited quantity on some items.

TUFTS NOVICE EXCLUSIVE

Purchase your Century 21 (570 or 574) from us and

have up to one year to apply the full purchase price
towards a model 540, 544, 545, or 546 when you
upgrade your station.

& Tempo, Ten-Tec, Texas RF, Tonna Antennas, TPL, Tri-EX, Van Gorden, Vibroplex, Vidaire, Vista, VHF Engineering, VOMAX, Wilson, YAESU?
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LQUESTION: Who has Advanced Electronics, Alpha, AMECO, Amphenol, Antenna Specialists, Astatic, ~
O OO N M XN PALOMAR ENGINEERS A% A% 3% 30 30 30 30 0 X 2

R-X NOISE BRIDGE $55.00 VLF CCNVERTER $59.95 LOOP ANTENNA ALL BANDS PREAMPLIFIER
Loop Amplifier $67.50 $89.50
Plug-in loops $47.50 ea,

.lrulm Y

-
-

1600-5000 KHr
(160/80 meter e
amateur bands) ' s
gpens up the world of VLF rada 550 1600 KHz * Tunes 54 MHi. Covers ALL amatew
meters. For use with any Broadcat! Band)
receives covening 3.5 - 4 MH;z 150-350 KKz
Advaaced desgn tor saimple operabhen LF 'ITH!HHHII}
El"“ Loran)
1
. Wkt out lnfertorgace

saa VHF model 4362 (140-180 MHz)
sg4, HF model 4360 ( 18- 30 MHz2)

u \ lLu:

w 4360 43157 HAM MATE Dhvrecorona! Wt
meler s A0C 1ERITIen Type inETuments for meassring
rward o reflectrd power i S0-ohm coaxial
it ammisenn lmes. They dre direct descemgdiants of
the model 43 T l-tl LINE® Watmeter — the
gl & el .: .F [ Ea. - e ey —arnd will
s Filal” e BF [ e flaw uader any load
g '_-._' waltreter & made up of o predsety
rmuchined wotson of .-'-_'—-:-"'"" lime, a3 ronaLable semtang
rierment and meeier calibrated in walts, 28 mounted
n 3 hieghoorepact :":r'.:-; bhowung 1T = thEa Type -_.r
| (ol cison dndd the direc r..lr'i THEL tE
awplimg o cusl, writhout Torons., that accowunt 1o
rity of the HAM-M '-.T Wattmeten

1-—1-

Model MB 1l $295
{with Balun) $325

- MB Il provides
* Constant SWR mondornng * Precsan tuning of final amp ® Harmonsc suppression
* Racewer nput iImpedance-matching ¥ Maximum power transfer to antenna * Con
timupus fregquency coverage 1 & to 30 MH: ¥ Precision tuning of any wire '
wavelengih or longer wilh SWH ol 11

MB [l fealures

*Finest guality. made-in-USA components "Large precrs:on easy-lo-read dia's with
360 readoutl ® Oplonal J000 watl Balun for twin lead antennas

5 —BAND TRAP DIPOLE R N
(80 thru 10 Meters) _-_.f:ﬁ:::l i

HIH MODEL 43 $130.00

Bﬂrker & Wllllamson P:::-r.‘;;t;d EEH:HWPEP, - Elements (Table 1) 2-30 MHz 45.00
B . - Bpa Elements (Table 1) 25-1000 MH:z 38.00

Complete with: wire, traps, end Carrying case for Model 43 & 6 elements 27.50

s i Carrying case for 12 elements 17.00

insulators, 50 f+ BG-8/U, PL-259
connector, heavy-duty cast alumi-
FLIrT al"ll'l E!’Eﬂl’iTE center con-
nector.

READ RF WATTS DIRECTLY! (Specify Type N or S0O239 con
nectors) 0.45 — 2300 MHz, 1-10,000 Watts £5%, low insertion VSWR
— 1.05, Unequalled economy and flexibility., Buy only the element(s)
overing your presant frequency and power needs, add extra rangas
ater if vour regquirements expand.

TWO-METER
CRYSTAL SALE

Pre-assembled :
Model 370-11
— $64.95

Kit {illustrated) :
Model 370-12 — $54.95

Limited to existing
stock,
Standard ® |com ® Heathkit ® Ken ® Clegg ® Regency ® Wilson ® VHF
® Drake ® And Others!

BANDPASS-REJECT DUPLEXER
DPLA-144 FOR 144-174 MHz

Also available for
54, 220,450 MH=z.
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Hy-Gain REEL TAPE PORTABLE DIPOLE
for 10 thru 80 Meters Model 18TD

The most portable high performance dipole ever...
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Jerald R. Malin WB2LEI/4
709 Madras Lane
Charlotte NC 28211

Good-Bye to Autopatch Hassles

— low-cost remedies to common problems

uite often when a
repeater group starts
to

install an autopatch unit

+ Y

MRPS5IT2,
2N3903 OR
EQUIVALENT

YHF ENGINEERING

ICOm 228 225

Qio4g

e

REGEMCY HRZA, HRZH,
REGENCY SCANMNERS

on its repeater, it en-
counters a few problems.
These include coming up

-|z1"

-CoR

MPS5I72,
2N1503 OR
EQUIVALENT

# 2V

MPSEITZ,
2N3803 OR
EQUIVALENT

Fig. 1.
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with a practical way to
monitor and log the patch-
es and how to get every-
one’s tones set to the right
level. While most of the
other problems associated
with autopatch can be
solved through proper
education of the users,
those two problems have
simple solutions with a
minimum investment In
equipment.

The vast majority of
patches use some means of
tape-recording the calls for
the logging requirements.
The big professional ma-
chines with the 10%2" reels
and 1-7/8 ips speed may be
great for time-between-tape
changes, but they fall a bit
short when one wants to re-
view the tapes without shut-
ting the system down.
Those machines are a bit
costly without insisting on
two of them.

A more practical device
is the lowly cassette re-
corder, These are cheap,
readily available, and most

adaptable for this opera-
tion. For our particular
system at WR2ABS, in Bing-
hamton, we use a %30
model obtained from Radio
Shack. It has an automatic
volume level circuit, is ac
or dc powered, and has a
jack from which we can
control the machine’s start-
ing and stopping. We use
120-minute cassettes. Each
cassette is good for around
30 calls per side. We use
about 45 cassettes for a
year of logging. A careful
watch of bargain stores
such as Olsen Electronics,
in Akron, Ohio, can vyield
some excellent prices on
voice-quality cassettes. We
purchased ours as needed
in just big enough lot sizes
to qualify for discounts, as
we didn’t know how many
tapes we would eventually
need.

A lot of groups are under
the impression that the
recorder must be at the re-
peater site. This is probably
one of the poorest choices
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for the location of the
recorder. The best place is
in someone’s house—pref-
erably the house of some-
one who is home often. By
teaming up the recorder
with a receiver capable of
receiving the repeater full
quieting, the combination
can be housed anywhere.
And by placing the com-
bination in a residence, you
eliminate worries about
electricity, accessibility,
temperature variation, and
supervision. The lucky
custodian need only glance
at the recorder periodically
to ensure an adequate sup-
ply of tape, or flip over the
cartridge, or put in a new
one. As this occurs only
every few days, it is no great
hardship on anyone.

The receiver chosen for
this task need not be fancy
or super-sensitive. A little
scrounging often can turn
up an old scanner, or some-
one’s old fire monitor, or
even an old out-of-service
rig. We ended up using the
receiver designated as our
lockout receiver for those
days when it was required.

The only modification to
the receiver is to install
a COR circuit. All other at-
tachments are made to

Fig. 2. Tape-recorder control.

the existing circuitry of the
receiver. Fig. 1 illustrates a
number of COR circuits
that can be adapted to al-
most any receiver having a
squelch circuit. The main
idea is to connect to that
point in the squelch circuit
that drives the audio gate. A
parallel circuit is added so
that when the gate is
opened by the presence of
a carrier, a logic down level
appears at the COR ter-
minal of the added circuit.

The next step is to con-
struct a circuit that ac-
tivates the tape recorder in
the same manner as the one
that activates the patch.
Since most patches use the
* up, # down access, this is
the circuit that will be de-
scribed. In those areas
where nerds abound, forc-
ing one to go to a multi-
digit access, one must then
substitute the same access
circuit used for the patch
and substitute it in the cir-
cuit to be described below.
The basic philosophy in-
volved is that the tape re-
corder is to activate when
the patch comes up and go
down when the patch goes
down.

Please look at Fig. 2. The
AUDIO IN terminals are

connected across the
speaker terminals of the
monitor receiver. The
5k-Ohm input impedance
will not load the speaker
circuit at all. If the audio
level is too loud, the two
diodes will start conducting
and limit the audio level in-
to the phase locked loops,
ICs 1 and 2. R1 is adjusted
by placing a frequency
counter on pin 5 of IC1, Ad-
just R1 until the counter
reads approximately 1180
Hz. This phase locked loop
is to be set to trip when it
sees 1209 Hz. Setting the
loop about 30 cycles low
seems to allow faster lock-
up, especially in the pres-
ence of another tone. This
method is not supported in
the literature, but it works.

By the same method, set
R2 so that the counter on
pin 5 of 1C2 reads 910 Hz.
This will allow IC2 to re-
spond to a 941 Hz tone.
Thus, when a * is sent, both
phase locked loops will ac-
tivate, satisfying the AND
condition of 1C3. Since the
phase locked loops react
very quickly, voice peaks
can trip this circuit. IC10 is
used to generate a one-sec-
ond delay which is ANDed
with the output of the two

phase locked loops. The
result is that not only must
both tones be present, but
they must be present for the
length of the time delay.
This will prevent random
voice signals from tripping
the recorder.

ICs 9 and 11 serve only to
provide the proper polarity
in and out of the delay cir-
cuit, 1C5 is a variable delay
that will apply a set pulse to
the latch circuit made up of
ICs 6 and 7. The latch being
set will activate the tape
recorder. The latch is a “set
over reset” type, or the
latch will remain set inde-
pendent of the reset pulse
as long as the set line is ac-
tive. The delay circuit of
IC5 is used to keep the
recorder on for about 10
seconds. This allows the
recorder to pick up at-
tempts to access the patch
and will keep the recorder
on long enough to allow it
to come up to speed. The
reset to the latch is the COR
line from the circuit de-
scribed previously.

The idea behind this is
that while the patch is ac-
tive, the repeater carrier is
up continuously during
both sides of the conver-
sation. With the repeater
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Fig. 3. A switch is added to activate the recorder, either by

the COR or by tones.

carrier up, the COR line will
be at a down logic level.
This will allow the AND
condition of IC7, allowing
the feedback circuit of the
latch to be complete and
locking up the latch. When
the patch is finally
dropped, either by control
or by one of the timeout
functions, the repeater car-
rier will drop and the COR
line will go up, resetting the
latch and turning off the
recorder. The latch is cou-
pled to the tape recorder by
means of 1C8, Q2, and the
relay. The relay contacts
are wired to the remote
control jack of the tape
recorder. Q1 serves as a
voltage regulator to gen-
erate 5 volts for the logic
circuitry.

One modification to this
circuit is shown in Fig. 3.
With the addition of one
switch, the tape recorder
can be activated by the
autopatch access tones or it
can be set to turn on each
time the COR is activated.
There may be those times
when it is desirable to
record everything on the
repeater, not just the patch.
For example, it is extremely
useful to record an emer-
gency exercise. A full
scenario is recorded in time
sequence for later examin-
ation and critiquing. We
managed to locate and re-
move from the air waves a
“Good Buddy” type whose
“hot” radio had some neat
push-buttons that dialed a
telephone. By recording the
struggles of this poor sap
and decoding the phone
number he was trying to
dial, a reverse phone book
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gave us his name and
address and he was
squelched. He never did
figure out how to work the
patch.

It is often instructional to
play a 12 midnight to 6 am
kerchunk tape at the club
meeting. While this is not a
permanent cure for the ker-
chunk problem, it does
prove that the number of
kerchunks between mid-
night and 6 am is exceeded
only by the number of fur-
longs between here and
Venus.

One source of irritation
can be eliminated by set-
ting everyone's touch-
tone'M pads to the proper
level. Every 2m FM rig has a
limiting circuit in the
modulation chain that is
used to prevent over-de-
viating. This circuit usually
consists of a couple of
diodes, and they tend to
clip modulation peaks. It's
this clipping action that
puts the kibosh on many
perfect dialing records. The
clipping action generates
harmonics that fall within
the audio passband of the
tone decoder. It seems that
Ma Bell’s decoders get
hyper if there are any sig-
nals louder than 20 dB less
than the level of the tones.
This means that if there are
any extraneous signals pres-
ent along with the tones,
the decoder may refuse to
recognize the tones. Since
most people cannot even
tell that any distortion ex-
ists on the tone signals, let
alone what the relative
level between the high tone
and low tone is, it is ab-
solutely ludicrous to at-

tempt to set your pad level
by ear. This usually results
in constant on-the-air trial
and error testing, irritating
those monitoring and frus-
trating the poor operator
who bats only .375 in suc-
cessful phone calls. There is
a better way.

In anticipation of these
types of problems, we at
WR2ABS installed a simple
relative-deviation-level
meter on our autopatch re-
cording receiver. We set all
tone pads by meter reading,
eliminating all of the guess-
work and the bother.

There is no real reason
why we installed the meter
on the autopatch recorder
receiver except that it was
convenient and we didn't
have another receiver lying
around. The two sets of cir-
cuitry are not related to
each other and may be in-
stalled on two separate re-
ceivers at two totally sep-
arate locations.

As this meter circuit,
shown in Fig. 4, is purely a
relative indicator of devia-
tion, the correct settings
must be determined by trial
and error. But, once found,
the meter can be declared
“the golden standard” and
can be used to set every-
one’s tone pads consistent-
ly. The input of the meter
circuit is connected to the
output of the discriminator
circuit. The easiest point is
usually on the hot side of
the volume control. The
meter circuit must be con-
nected before the squelch
gate and before the volume
control. We want neither
the squelch control nor the
volume control position to
affect the meter calibration
in any way, The discrim-
inator output is fed to an
operational amplifier
through a 15k pot which
serves as a gain control. The
amplified audio is rectified
by the full-wave bridge, the
peak output of which is ap-
plied to the meter. The
meter will respond to peak
deviation of either polarity.
To calibrate, the 15k pot is

set so that the meter reads
full scale when no signal is
present. The background
noise level will indicate
more strongly than a
modulated signal, and by
setting it to full scale on the
meter, it will provide a re-
peatable upper level in
case recalibration becomes
necessary.

Normal audio levels will
run from 50% to 60% of
full scale. The specific set-
ting for the autopatch will
need to be determined by
trial and error, as each re-
peater setup will vary. The
meter is not a linear device,
so unless it is calibrated
with another device of
known accuracy, remem-
ber to use the readings as
strictly relative—repeat-
able, but relative.

The touchtone signal
consists of two sine-wave
audio tones. The low group
representing the rows are
647, 770, 852, and 941 Hz,
respectively. The high
group representing the col-
umns are 1209, 1336, and
1477 Hz, respectively.
Ideally, the proper tone
consists of a high tone and a
low tone and nothing else,
including such things as
harmonics from clipping,
voices, noise from less than
full-quieting signals, and
music. Any other noise
must be at least 20 dB lower
in amplitude than the tones
or the Ma Bell decoders will
hiccup. The two tones must
add in a linear manner. So,
if one tone is louder than
another, it may show the
same peak amplitude as
one with totally different in-
dividual amplitudes but
with the same sum ampli-
tude. For this reason, it is
important to set the pads
up by looking at the individ-
ual tones, as Ma Bell also is
fussy as to their relative
amplitude. The low tone
should be equal to, or less
than, the high tone, but no
more than 4 dB lower.
Determining this condition
by ear is impossible, as is
sensing the distortion lev-
els. For a greater insight,



check the excellent article,
““Inside Ma Bell,”” by
Spenser Whipple, Jr., in the
May, 1975, issue of 73
Magazine, page 61.

To produce a single tone
with most pads, push the
two adjacent buttons in any
row or column to produce
the tone for that row or col-
umn. Example: Pushing the
2 and the 5 together will
produce the 1336-Hz tone,
and pushing the 4 and the 5
together will produce a
770-Hz tone. These two
tones just happen to be
near the middle of the tone
range and therefore serve
well for test purposes.

To calibrate your system,
find someone who has a
pad with the low tone
slightly less than the high
tone and who can adjust
the pad volume quite easi-
ly. By experimentation, set
the pad to the point where
it just will access the phone
system without misdialing.
Take careful note of the
meter levels of the 5 tone,
as well as of the window.
Repeat this test, and this
time set the pad just below
the point where misdialing
occurs on the high ampli-
tude side. Again, take care-
ful note of the readings of
the same items as before.
This will represent the high
level of the window. Pads
should be set so that the
single-tone levels fall within
the center of the window. In
our situation, the tones are
set to read about 40% of
full scale, with the dual-
tone reading about 60% of
full scale. This will vary
with every setup. It is inter-
esting to note that most
problems involve tones that
are too loud, including the
much more subtle problem
(one that the Colden Ear
boys can’t spot) where the
low tone is much louder
than the high tone.

By setting everyone's
tones in the window, mis-
dialing is practically
eliminated, and on-the-air
trial and error testing is

gone. There will always be
the HT boys attempting ac-
cess to the patch from 50
miles out, since they hear
the 200 Watts erp of the
repeater full quieting and
they can’t figure out why
1.5 Watts into a rubber
ducky (.5 Watts erp) won't
make it back. Education is
futile at that point.

One more problem area
is with surplus Western
Electric and ITT pads. One
of the reasons they may be
surplus is that the tones are
off frequency. Another is
that one out of the three or
four tones won't fall within
specifications. You must be
within £1.5% in fre-
quency. The frequency can
be adjusted with the cores
on the rear of the pad. If
one of the three or four
tones does not fall within
specifications, dump the
pad, as it is unfixable and
not worth the grief. For
those pads that will not gen-
erate single tones, adjust
them with the 5 tone by
bringing the level from “too
low” up to the proper level
for a dual tone. This keeps it
out of clipping. Occasion-
ally, you will find a rig with
the clipping level too low.
The operator will be suffer-
ing from misdialing and low
deviation—he will be
bassy. He must crank up the
clipping level (often re-
ferred to as deviation-
limiting) until he is as loud
as everyone else and back
his mike gain down so that
only 10% of his peaks will
hit clipping. Then he can set
his pad level.

The uniform setting of
pads and the easing of the
recording of logging infor-
mation will take most of the
burden out of running an
autopatch. This leaves out
the frustration and makes
for a less formal and stiff
operation. We also publish
a series of rules which is
sent to everyone new who
pops up on the air. It is part
of our Welcome Package,
which contains a sheet
about the repeater, a sheet
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Fig. 4. Deviation-detector circuit.

on the club, one on the
patch, a list of members, a
repeater directory of the
state, and a sheet of emer-
gency phone numbers suit-
able for hanging from the
sun visor. A sincere wel-
come, coupled with instant
education, has proven to be
one of the major factors
leading to the lack of auto-
patch problems.

With a wide-open patch
that has been up for two
years and has averaged 180
calls a month, we have
never had an incident that
would cause us to install
safeguards. The unrestrict-
ed and informal attitude
has never prompted chal-
lenges. This is not to say
that we have not had our
share of testers of the grey
areas of the rules, but a
friendly off-line discussion
of the rules and their inter-
pretation, using 73, QST,
HR Reports, and other pub-
lications as visible refer-
ences as to how the FCC is
viewing different matters,
has usually solved any dif-
ferences.

Obviously, in the larger
urban areas where there lie
greater nerd concentra-
tions, reason is not always
an effective tool. | can only
offer sympathy to those
areas, as the answers to
their problems defy solu-
tion. But to the group just
contemplating autopatch,
fear not: usually there are
not 1000 nerds waiting in
the woodwork just antici-
pating the day they can
bolix things up. Give your
group a chance; most of our
foreboding “what ifs”never
came to pass. If everyone
knows everyone else, as do

those in most smaller com-
munities, friendly infor-
mality works well. If there
are factions, cliques, rivals,
etc., this attitude may not
work, but it is futile to sit
and generalize—each
group is best qualified to
evaluate its individual
problems.

The elusive point that
should not be avoided by
beating around the bush is
that autopatch is a tre-
mendous convenience as
well as a public service. The
expressions on the faces of
one of our local chiefs of
police and the reporter
standing next to him were
enjoyable to watch when
an HT was pulled out of a
pocket and used to dial up
the chief’s phone. The
patch has been used to call
the State Police so often to
report accidents that all of
the dispatchers are using
“over” and other familiar
techniques. If you want to
start a near-riot at a CB cof-
fee break, whip out the ol’
HT, tickle the keyboard
nonchalantly, and watch
the eyes bug out on the first
ring. That alone is worth 5
guys at the next Novice
class. Autopatch is the ma-
jor factor that increased
our club membership from
about 130 to 240. It's worth
the trouble.

| hope that this article
has taken some of the
mystique out of the subject
of autopatch and will lead
some groups reluctant to in-
stall a patch to think more
kindly about it. Who knows,
you might save someone’s
life by your ability to report
some emergency directly
and immediately. R
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J. C. Delaive VE4YD
76 St. Claire Blvd.
Winnipeg, Manitoba
Canada R2C 0V2

he 5885 code convert-

er' was conceived in re-
sponse to the increased
availability of Model 33
and 35 Teletype™ ma-
chines in Canada. With the
converter you can use
an ASCll-coded TTY ma-
chine to communicate in

. .
L
r

J. G. Mills VE4CM
1019 Weatherdon Ave.
Winnipeg, Manitoba
Canada R3IM 2BS5

Baudot code in the ama-
teur bands.

Because of the response
to the 5885 converter, we
decided to refine the sys-
tem by adding a buffer,
regulating the output rate,
and providing better con-
trol for the tape reader.

Photo A.
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The 5885 converter can
be used as is, but there is
one disadvantage. When
typing, the operator has to
keep in mind the auto-
matic insertion of shift
characters and has to type
slowly and evenly to avoid
loss of a character. The
buffer will eliminate this. A
person can type as fast as
he can without having to
worry about the insertion
of shift characters. Also,
the output rate of the buf-
fer can be controlled so
that a regular stream of
characters goes on the air
while you type in spurts.
This way, it gives you time
to think what to say next,
while the buffer is still
pumping out data. For
those who have heard a
UT-4 in operation, this unit
works in a similar tashion.

It was decided the buffer
should have the following
features: one-line buffer-
Ing, power-on reset, pre-
load, reader control, buf-
fer-contents indicator, and
variable output speed with
buffer full override.

Controls

Four controls have been
brought out to the front:
reset, preload, output rate,

Baudot-ASCII Converter Follow-Up

— add a FIFO buffer for typing ease

and fast runout

The reset clears the
counters and FIFOs and ini-
tializes all the flip-flops. It
is used primarily if you
have something in the buf-
fer and it is no longer valid,
or a number of mistakes
have been made.

The preload is used to
type a string of characters
into the buffer and hold it
until you are ready to send
it out. You can start typing
while the other party is still
transmitting to you. Then,
when you turn off the pre-
load switch, your charac-
ters will begin to flow out

of the buffer.

The output rate is set by
the output-rate potentiom-
eter. With the values indi-
cated in the parts list, the
rate can be varied from 2
char/sec to full speed. It
should be set for your aver-
age typing speed. That
means that the override
should hardly ever start up,
nor should it be set so fast
that the buffer-empty LED
is on most of the time.

The fast runout is used
when you are finished typ-
ing but have a large num-
ber of characters in the
buffer and want to give it



to the other party. When
this control is pushed, the
buffer will empty at full
speed. The buffer-empty
LED will come on when itis
finished.

Character Storage

The buffer consists of a
pair of 33512 Fairchild 40- x
9-bit FIFOs, giving a full
line of buffering—actual-
ly, 79 Baudot characters—
unless there are several
shift characters, which will
make it less. The FIFO is an
“elastic’” memory between
subsystems. It will take the
data and expel it at greatly
different rates. The data ex-
its in the exact same order
as it was entered, without
any external control.??

Power-On Reset

When the buffer is
turned on initially, the con-
trol logic in the FIFOs will
have their preferred turn-
on condition, and it can
happen that the indication
is that valid data is avail-
able. To make sure this
does not happen, NOR
gate 4C is used as a delay.

When power is applied,
the voltage on pins 8 and 9
of U4C is low and will start
rising to +5 volts. After a
short while, the voltage
will be enough so that it
equals a logic high and the
output will go low. This
clears the counters and the
UARTSs. The inverter signal
is used to reset the FIFOs
and set the reader-control
flip-flop. The input can be
brought out to the front
panel also, in case manual

reset is needed.

Data Flow

The data is strobed into
the FIFO by the signal CS
(Character Strobe) coming
from U4B pin 6 on the con-
verter board. At the same

time, it increments the
counter.

When one or more char-
acters have been shifted
into the buffer, the OR
(Output Ready) output
goes high indicating the
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Fig. 2. LED display.

buffer has valid data on its
output.

The OR signal is present-
ed to the ] input of the out-
put strobe flip-flop, U8A.
When its reset input is high,
the Q output will go low
for one clock period. When
this happens, the data on
the output of the FIFO is

strobed into the Baudot
output UART and, at the
same time, the counter is
decremented.

Variable Output Rate

The 74123A monostable
is used to set the output
rate of characters from the
FIFO It is triggered on the
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negative-going TBMT
(Transmitter Buffer Empty)
signal from the Baudot
UART. The Q output goes
low for a period which is set
by the time constant on
pins 14 and 15 of U10A.
The low output also resets
the strobe flip-flop and pre-
vents it from strobing until
U10A has timed out.

Connected to pins 1 and
3 of UT0A are two RS flip-
flops. These override the
time selected by the opera-
tor when they are set.

During power-up or man-
ual reset, the reset line goes
low momentarily, and this
resets the RS flip-flop (U9B
and U9C) connected to pin
1 of UT0A. Now the delay is
set by the time constant of
U10A. When the counter
has reached 60, the output
on pin 6 of U7 goes low.
This sets the flip-flop and
the output of U9C goes
high. Also the monostable
UT0A will be disabled, and
the output rate now is as
fast as the UART can shift
out the characters.

As the characters are
shifted out of the FIFO and
the counter is decrement-
ed, pin 3 of U7 goes low at
the count of 29 and the

flip-flop is reset. At this
point the output rate is
again determined by the
delay of UT0A.

Connected to pin 3 of
U10A is another RS flip-
flop. It is set by opening
the runout switch connect-
ed to pin 2. This sets UT0A
and again the output rate is
high. One input of the NOR
RS flip-flop is connected to
the Q output of U10B. This
monostable is used as a
missing pulse detector.
When no more characters
are strobed out, it will reset
the flip-flop after a short
delay.

Reader Control

The reader is controlled
by the second half of the
74109 (U8B). At turn-on, the
reset signal will set the flip-
flop so the reader is on.

When the count reaches
70, pin 9 on U7 goes low.
This is inverted and pre-
sented to the ] input and on
the next clock pulse the
reader will be turned off.
Then the buffer will empty
as the characters are
shifted out, and when the
count goes below 40, pin 4
goes low, and with a low on
the K input, the reader
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will be turned on again
with the next clock pulse.

Buffer Status Indication

The simplest indication
is the reader LED. This will
go off when the count has
reached 70 and will come
on again when the number
of characters in the buffer
has dropped to 39. The
buffer-empty LED will stay
on when the FIFOs are
completely empty.

There are provisions for
three alternatives for buf-
fer status indication. The
first one consists of 8 LED
indicators (Fig. 2). With no
contents in the buffer, no. 1
is lit: when the count reach-
es 10, no. 2 lights, etc. With
only one LED on at a time,
the anodes may be con-
nected together and go via
a 390-Ohm resistor to +5
volts. The second method
involves a meter indication

5150 Buffer Parts List

C1 100-uF, 10-V electrol. cap.
C2, C5 50-uF, 10-V tant. cap.

C3 25-uF, 15-V electrol. cap.
C4a 25-uF, 10-V electrol. cap.
C6, C7 0.01-uF, 50-V cer. disc.

D1 1N914 or similar diode

R1 10k Ohms Y-W

R2 10 Ohm, Ya-W

R3 2.7k Ohms Y-W

R4, R8, 10 2.7k Ohms Va-W

R5 7.5k Ohms Y-W

R6 30k Ohms " -W

R7, R9 330 Ohms Ye-W

R11 7.2k Ohms %-W

R12, R18 3k Ohm<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>