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HUSHLER

®

the buck passing
, stops here!

No more buck passing—trading or shopping once
you acquire a Hustler two-meter colinear. It is the
ultimate in mobile antenna performance—electrical
and mechanical—the answer to your search for effec-
tive power gain—transmitting and receiving!

SPECIFICATIONS

5.2 gain compared to 1/4 wave ground plane
Frequency coverage - 143 to 149 MHz

SWR at resonance - 1.2:1 or better

Bandwidth for 6 MHz - 1.5:1 or better

Power Rating - 200 watts FM

Radiator - 85" consisting of 1/4 wave lower section,
6 phasing transformer and 5/8 wave upper section
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MODEL CGT-144—Easy—no holes to drill instal-
lation with trunk lip mount on side or edge of trunk
lid. 180 degree swivel ball for optimized vertical po-
sitioning of antenna. Stainless steel radiator. Includes
17" MIL SPEC RG-58/U coax with all connectors
attached. Antenna is removable from mount.

MODEL CG-144—Antenna supplied with 3/8"-24
base to fit all standard mobile ball mounts (mount or
cable not included).

T e L T e T g e e T e

.

O
=
>
4R
rﬂﬁ
o
Ve
)
-
(v 9]
o
o
O
oy
w

AILABLE FR
2 WHO RECOGNIZE THE

THE QUICK — QUICK DISCONNECT

MODEL QD-1-—For easy press
and twist removal of your two
meter colinear or Hustler HF

- mobile, add this assembly be-
tween antenna base and mount.
It’s 100% stainless steel, rugged
and precision.

CG-144

 Newr
tronics
L corporation

15800 commerce park drive,
brook park, ohio 44142
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NEVER SAY DIE

RESTRUCTURING HAS
ARRIVED!

The FCC docket proposing sweep-
ing changes in our rules is reprinted in
full in this issue. Instead of telling you
what it says, it will be better if you
take the time to read the whole
docket through carefully — making
notes as you go — and consider it as a
whole.

Many amateurs will find one or
more parts of the proposals which will
be objectionable. Though this may be
like trying to hold back the incoming
tide, it Is suggested that you make
every attempt to view the proposed
rules in the context of an overall
pattern and try, as best you can, to
overlook any ways that you, with
your present grade of license, will be
affected. Keep in mind, as much as
vou can, that the FCC has written
these proposals with the view of hav-
ing a set of rules which will achieve
certain ends:

More amateurs instead of fewer.
True incentive to wupgrade tickets.
Minimum impact on present licenses.

In evaluating the docket, it is sug-
gested that references to CB operation

only be used if you have been an
active CBer and really know what you

are talking about. Draw upon your
personal knowledge, not what you've
read or been told. The fact is that
there has yet to appear any honest
evaluation of CB operation in the
amateur press. The same reservation
holds with respect to popular biases
for and against Novices, Techs, Condi-
tionals, and such. In your comments
draw upon personal experience, and
try to keep perspective.

It will take a lot of discussion over
the air, at radio clubs, and with
friends to develop a rounded and clear
understanding of the docket and its
ramifications such that you will be
able to comment and make sugges-
tions intelligently.

It looks as if we will get a good
shake on this one — unlike the “incen-
tive: licensing'’ disaster which was
turned over to someone with no
understanding of amateur radio to be
developed — and which failed utterly

de W2NSD/I

EDITORIAL BY WAYNE GREEN

— making this docket necessary. We
have five months leeway to work out

our responses to 20282, so let's get
working on it.

QRP LICENSE
PETITIONED

RM2463, filed with the FCC,
requests that a new class of license be
set up which would avoid all math
calculations. It would have a 5 word
per minute code exam and a simple
test for rules, CW operating proce-
dures and basic CW theory. Privileges
would include b or 10 watts power in
a small segment of a seldom used part
of a band. .. perhaps the lower part
of 10m.

Having recently made a set of
cassette tapes of the Novice theory as
well as the five words per minute code
tapes, | think | can say that the
present Novice exam is pretty damned
simple. | note that kids of 9 and 10
years are able to pass it and | really
wonder how many people are really

unable to cope with this simple exam.
WIEHR/7, who submitted the peti-

tion, says that this class of license was
inspired by his work with older people
and that many of them are unable to
make the arithmetic calculations
called for on the Novice exam. He
feels that many older people don't
even try for the Novice license
because they don't have a high school
education ... and he feels that ama-
teur radio would be a great blessing
for these lonely people.

Undoubtedly amateur radio has a
lot to offer lonely people, if only we
could get the word to them and get
them interested enough to try it. But
do we need to simplify the Novice test
for this?

WHATCANI DO...?

A great many amateurs are con-
cerned over the steady drop in the
number of radio amateurs and feel
that something should be done about
It — but they are frustrated — for after
all, what can one individual do? The
fact is that just a handfull of seriously
interested amateurs could do a lot and

could easily turn the whole situation
around.

The circumstances that have gone
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into making the situation we have
today are mostly the result of neglect
— of apathy. “Incentive licensing”’
may have hurt us a lot more than
many amateurs realize and the resulits
are still with us.

Now, to get down to brass tacks,
here are some ways of helping that
can be undertaken by individuals:

1. Help your local ham club. What
clubs can do to help will be covered
later.

2. Help high school ham clubs. This
means helping them to form, offering
advice to youngsters, helping them set
up license study classes, helping them
get a club station going, etc.

3. Give talks. Civic groups are
always looking for speakers — so talk
to the Rotary, Lions, etc., about the
benefits of amateur radio to the com-
munity and to the country. Talk to
Boy Scout groups — invite them over
to see your station — help them start a
ham club. Talk to CB groups.

4. Sport a bumper sticker which
says, Ask Me about Ham Radio.”
You'll get action from CBers and
others.

5. You can spark interest on the air
on the low bands or via repeaters if
you organize a code practice broad-
cast — a theory broadcast, perhaps
with Q&A afterwards. Perhaps you
can set up a beacon to help VHFers
know when the band is open. Or
perhaps you can broadcast news
bulletins of interest to amateurs such
as are published in the Hotline and
other ham newsletters.

HOW CAN CLUBS HELP?

1. Demonstrations set up in shop-
ping plazas to interest people. This
can be followed up with a pamphlet
explaining the benefits of amateur
radio as far as a career is concerned —
as an antidote to loneliness — and for
fun. Club bulletins giving info on club
meetings and study classes can also be
used to follow up leads.

2. Demonstrations at high schools.
Half of the Novices last year were 14
and 15 years old. This is where the
career pitch can be particularly
valuable in attracting new blood.

3. Get license study classes set up
with code practice, theory talks, Q&A
Sessions.

4. Get prospective amateurs to
come to club meetings and study
courses by means of those demonstra-
tions — ads in the local papers —
posters in the radio stores — posters in
high schools — publicity on the radio

Continued on page 135
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HOTLINE HEADLINES

.. . late breaking news for the active radio amateur . . . in summary.

OSCAR 7. The launch was successful
and much DX is being worked via O7.
Couple Murdered? Amateur radio
reports responsible for helping catch a
woman involved with possible murder
of boating couple at Palmyra Island.
CARF Opposes GRS Skip Proposal.
The Canadian Federation filed in
opposition to the proposed plan to
permit Canadian CBers (GRS) work
skip and hobby on T1m.

Aviation Week Oscar Article. October
28th issue has a great article on Oscar
7.

KC4NI Makes It. Navassa Island active
again as W2 group fired up.

FK@ DXpedition. California group
active from New Caledonia. Previous
stop was Wallis as FW0.

Most Wanted DX List. Top DXers
need Clipperton, Bouvet, So. Sand-
wich, etc.

Restructuring News. Communicator

Class license certain now — Condi-
tional to be non-renewable — new
calls.

Truck CB Prohibition. The ICC pro-
poses to prohibit CB in trucks! May
be able to get away with this.

Police CB Licenses Issued! State
police heading for massive installation
of CB units — 2000 in lllinois alone —
Smoky may soon talk back — and
bite.

WR Calls Mandatory Soon. FCC will
soon require all repeaters to have WR
call if they are to continue to operate.
Sun Spot Madness. 73's expert Nelson
predicts incredible events for the next
cycle.

New ID Plan Proposed. Standardized
tone for ID of 102 Hz so it can be
filtered out by receivers when not

needed.
CB Dealers Fight 20118. Dealers and

manufacturers furious over CB linear
outlaw rule.

Oregon CB Couple Caught. CB was
used in the bomb threat and direction
finding units located them.

License Fees. New wrinkle — FCC
license fees may be dual taxation and
thus illegal.

FCC Sideband Policy. Standards for
unwanted sidebands which seriously
effect 3999%ers and other band edge
ops released.

Clegg Synthesizer. Details released on
the new Clegg rig — looks fantastic.
Clegg Contacts Coordinators. Cleag is

working with frequency coordinators
before shipping repeaters to make sure
channels have been cleared.

ARRL Elections. All incumbents
elected again. Ho hum.

Jordan Off VE Banned List. The
recent visit of JY1 to Canada helped
to clear the red tape and make it
possible for Canadian amateurs to
contact JY stations.

Direct Mail Sales Gaining. Genave
switch to mail order was successful —
many other firms considering the
switch.

QST Printing Costs Up. The ARRL
reported that costs have risen about
33% in 1974 over the same period in
1973. Loss in third quarter was a
reported $45K!

Amsat Oscar 7 Covers. First day
stamped covers available for collec-
tors.

Electronic Design Apologizes. Their
boo-boo labeling CBers as hams
brought an apology.

Dallas War Chest. The DARC is
getting ready for a fight against a local
tower ordinance — asking for contri-
butions. .

WBYEK Makes 100C on SSTV! The
first 100 country slow scanner.

FCC. Caught in sneaky “editorial
revision,”

Law of the Sea Conference Fails.
Oceanus prospects better.

DX Advisory Committee Changes.
ARRL committee gets four new-
comers.

New Country Soon? Hutt River
Province Principality applies for ITU
sanction.

New |IRC Coupons lIssued. Old ones
will be good for two years.

New FCC Prefix Issued. Look for
WDG6's — honest.

IFRB Study of HF in Progress. Report
due ITU later this vear, key to
possible new bands.

Alien Licensing. Senate bill 2457 has
passed Congress and awaits Presiden-
tial signature.

Flying Magazine Ham Article. Stresses
autopatch 2m repeater operation.
Many alarmed.

A5 Magazine in Trouble? Another
specialized ham magazine folding?
ATV Repeater DX. WA3BIB works
into Washington from 70 miles out.
VE3AHU Awarded Trophy for work
in building CARF.



<ooking
West

Bill Pasternak WA2HVK /6
14725 Titus St. #4
Panorama City CA 91402

It's hard to be objective when |
write about the Palisades Amateur
Radio Club and the many things that
we accomplish. In the past | tended to
avoid writing about P.A.R.C. inas-
much as | am very involved in the club
and my remarks would tend to be
anything but impartial. However, any
radio club that brings along it's own
repeater, complete with voice |D and
special call sign, more than deserves a
mention here. When we realized how
many P.A.R.C. people were planning
to attend the San Diego Convention,
the idea of a portable repeater on the
.01 — .61 WRGABB channel was born
in the mind of Fred Deeg K6AEH
now P.A.R.C.'s Vice President. Fred
applied for and was granted the
Special Events Call sign WR6FM for
use at the convention, Neill McKie
WAGBKLA, who might know more
about Motorola two way FM equip-
ment than the people that designed it,
put a Motrac, a Mocom, my Norelco
Carry-Corder and a few other pieces
of peripheral equipmént fogether and
made an instant repeater with better
coverage than the .34 — .94 official
convention talk-in machine. (| person-
ally tried both and .01 — .61 was
usable for a greater distance than .34
— .94.) Did WR6FM get use? When a
radio club full of .01 — .61 users
invades an Amateur Radio Convention
what would you think? Next stop is
S.A.R.O.C. and hopefully WR7FM.

There is a growing trend on
Southern California repeaters, ones of
the non club sponsored variety,
toward formation of user representa-
tion groups. These are amateurs who
have organized to provide financial
support to their favorite repeater
while leaving matters of technical per-
formance and operating practices to
the discretion of the licensee. Organi-
zations such as the Mt. Wilson
Repeater Association and Mt. Lee
Repeater Association coordinate
monetary donations, user technical
assistance to the licensee and social
functions amongst themselves. One of

the matters discussed at length at the
Southern California Repeater Associa-
tion meeting held at the San Diego
Convention was the official recogni-
tion of these groups by S.C.R.A. and
granting them voting privilege.
Though a number of different plans
were offered in this direction, it was
decided that giving user vote in an
organization designed to coordinate
repeaters and the needs of their
owner/licensees/trustees might tend to
undermine the organization in the
future. At the moment it is the
repeater owner who is responsible in
the eyes of the FCC for his system
(though 20112 will substantially
change this) and it is felt among the
majority of repeater owners attending
this meeting that any decisions that
affect their respective systems are
theirs alone to make. Therefore, such
user groups can only remain as non-
voting associate members. While this
gives them and any other interested
associate member a wvoice in any
debate on any question, it will remain
to the voting members, the repeater
owners and licensees to make any
final decisions.

About a year ago, the hottest con-
troversy in the Los Angeles FM world
was if a .34 — .94 repeater could
survive in an atmosphere divided
heavily pro and con. Those opposing
it went as far as starting a group then
called “Save our Simplex” to oppose
it. It seems that all the controversy
was for naught since, after a few tests,
WRG6ABO never went into full time
operation. After waiting about nine
months, six months more than
necessary under the S.C.R.A. rules,
the sanction of WRBABO was can-
celled by the S.C.R.A. Technical Com-
mittee due to total inactivity. Whether
anyone else will apply for it in the
future is in doubt. It’s one of those
hot-potatoes, as is .16 — .76. However,
the latter has been sanctioned to the
San Diego area and it will be interest-
ing to see the reaction when that
system gets into operation. In the
L.A. area, and here in the San
Fernando Valley especially, 146.76 is
a heavily used simplex channel 24
hours a day. |f care is taken to keep
its signal out of L.A. proper it may
well survive with little opposition.

When the S.C.R.A. was formed two
years ago, there were so many pressing
problems locally that our neighbors
“South of the Border’” were all but
forgotten. At that time there was little
FM activity and no repeater operation
in that area. But times change and so
do the needs of amateurs everywhere.

Mexico is a very dramatic example of

this. Our XE brothers have discovered
the advantages of FM Repeater
operation and are busily at work
setting up a band-plan along with a
number of wide coverage machines to
provide coverage from the border on
South. One of the most important
needs of the Mexican amateurs to
implement this communication
system was a couple pairs of standard
30 kHz channel allocations; ones that
would not interfere with or be inter-
fered with by existing Southern
California repeaters. By reshuffling a
couple of existing smaller repeaters to
either shared or split channels, our XE
neighbors now have at least one of the
two allocations they requested and
the second will be following in short
order. Looking West would like to
hear from the amateurs in Mexico to
know how their work is progressing.

Finally, as of this writing, Decem-
ber 1, 1974, none of the split-split
allocations for Southern California
have been officially designated, so it
will be a little time yet till we can let,
you know how well things are work-
ing. As soon as we know, you will
Know.

Not long ago | was forced to report
the demise of the open autopatch
function on the WRB6ACK repeater in
West L.A. While ACK was the first
attempt at such a service, another
such system has come into existence
and from all reports is having far less
trouble than did ACK. Operating on
147.72 — 147.12 is WRBADH in its
home in the Montery Park area of Los
Angeles. ADH offers better coverage,
both radio and telephone dialing area
than did ACK and has been quite
lucky in that the phone-freaks have
left it alone to grow. On the ADH
system, you can call from Malibu on
the west to Fontana on the east;
Newport Beach on the south to Palm-
dale on the north. In fact, there are
few areas that you cannot call, and
over a hundred dialing prefixes are toll
free. Anyone desiring more informa-
tion on the WRBADH autopatch
systemm should send a SASE to
WRG6ADH, P.O. Box B, San Gabrial,
California 91778. They will supply
vou with an informative letter that
goes into far more detail than | have
room for here.

As you read this in February,
another meeting of the Southern
California Repeater Association will
be taking place. If you read this
before February 2, and want to see
how a well organized repeater coor-
dinating organization is run, the time
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is about 10 AM at the Belvedere Park
Gym in East Los Angeles. The mid-
February issue of HOTLINE will carry
the highlights and a complete update
will appear in April Looking West. Oh
yes, the Mt. Wilson Repeater Associa-
tion will be host for this S.C.R.A.
meeting.

. .de WAZ2HVK/6
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Schiley Cox WB9LHO

1613 Culbertson Avenue

New Albany IN 47150
LESS ISBETTER

Some Novices can't wait to put
away their key when they get their
General ticket. For them CW opera-
tion has become a horror to be
endured at the insistence of the FCC.

Other Novices learn to appreciate
CW for what it can do and find
themselves at home with either a key
or a mike when they upgrade their
ticket. One group probably learned
the proper use of abbreviations and
Q-signals; the other one didn't.

Consider the two following state-
ments. (A) THANK YOU FOR THE
CALL OM // YOUR SIGNAL RST IS
569 569 AND MY QTH QTH IS NEW
ALBANY, INDIANA NEW ALBANY,
INDIANA // NOW BACK TO
YOU...: and then: (B) TU RST 569
QTH NEW ALBANY, IN // HW?. ..

The statement (A) may sound a
little friendlier at first than (B) but it
contains 77 more characters. |t takes
three times as long to send. If a CW
operator carries on a conversation
spelling out every word, repeating
almost every other word and being
redundant with the Q-signals, it won't
take long for him or her to decide that
a microphone is the only way to go in
amateur radio.

There’s no need to send MY QTH
IS ..." because sending *“QTH"
means “My locationis..."” Sending it
the first way actually means “MY MY
LOCATION IS IS..."” That sounds
silly when you read it that way but
many amateurs (not just Novices)
send four extra characters every time
they tell someone where they are.

How about “YOUR SIGNAL RST

1S 5797 “RST 579" means the same
thing and is a lot shorter to send: A

FEBRUARY 1975

little savings here and there begins to

add up.

“"WHAT KIND OF ANTENNA DO
YOU HAVE?"" could be sent
"WHATS UR ANT?"”. “WELL |

GUESS | HAVE RUN OUT OF
THINGS TO SAY HERE"” could be
sent "QRU",

An efficient CW operator, whether
sending at 5 or 25 wpm, avoids
sending what is already obvious. What
do the numbers 40475 or 80816 mean
to you? Of course they are ZIP codes,
There is no need to send “ZIP HR IS
40475." Just send the numbers after
the address. The operator on the other
end will understand.

Once you get the preliminaries out
of the way, rag chewing can go a lot
faster and be a lot more enjoyable if
both operators use some common
abbreviations and technigues.

Keep a list of CW abbreviations and
Q-signals at your operating table. Try
to use them as much as possible while
keeping your meaning clear.

A little on-the-air experience will
tell you if you need to repeat your
location or name in order for the
operator on the other end to copy
you most of the time. If you live in
Chicago, there’'s no need to send
“QTH CHICAGO, IL CHICAGO, |L".
Most operators will know where you
are the first time around. If they don’t
they can send “QTH?".

If you live in Paoli, IN or
Florissant, CO or someplace with a
less than common name, some on-
the-air experience may tell you that
you should repeat the name so that
the operator on the other end won't
have to wonder if he copied correctly.

Despite urges to adopt some nick-
name like “Rocky’ or “Bob’" | stick
with my given name on the air. | send
“NAME SCHLEY SCHLEY OM". The
operator on the other end can check
his copy with the repeat and not have
to worry about my gender,

|If you can think of a way to
shorten how you say what you have
to say on CW you may find that your
key, keyer or bug gets to stay on your
desk next to your mike when you
drop the N.

|f you have a particularly good (or
bad) experience getting your Novice
ticket, waiting for it to arrive, learning
the code, studying for the written
test, or setting up a station, let me
know. | would like to get some
information together for a column or
two on preparing for the test and
setting up that first station.

If you have an idea for a topic you
would like to see discussed here drop

me a line (or better yet, send an

amateur radiogram). GL ES HPE CU

SOON.

fﬁﬂ&’fl!ﬁé 35 ) |
__ a_ - ':"r'“-j.w

Joe Kasser G3Z2CZ
1701 East West Highway, Apt. 205

Silver Spring MD 20910
The Traveling Ham

This month I'd like to continue
with the listing of European repeaters.

Austria

Gmundnerberg R2
Klagenfurt R4
Linz R6
Patscherkofel R2
Kufstein R5
Kaiserkogel R4
Krippenstein R5

All these repeaters have call signs in
which the first letter of the suffix
begins with an X, (eg. OEBXGL).

The French licensing authorities
have a new address: Direction Tele-
communication Du Reseau Inter-
national Service Radio Amateur,
Immeuble PTT Bercy, F.75584, Paris,
Cedex 12. This address is to be used
when making enquiries about recipro-
cal operating.

This month’s column is based on
material published in the August 1974
iIssue of The International Amateur
Radio Union, Region 1 News. ¢

Two meter activity in Cyprus is on
the increase, and last summer pro-
duced some good openings into Israel.
Contacts were made almost every day
and strong signals were heard both in
Cyprus and in lsrael, even from sta-
tions using hand held 1 W rigs. The
calling frequency in Cyprus is 144.6
MHz. The propagation seems to be
mainly due to tropospheric ducting. |
can remember viewing TV programs
from all over lIsrael and the Middle
East when | was out in that part of
the world, so two meters should be
excellent.

Two meter activity is catching on
strongly in Israel, up till quite recently

there was very little interest in VHF in
two meters because for political

reasons there was very little DX
activity on the band, but now with
AMSAT-OSCAR spacecraft in orbit
the DX aspects of two meters have
suddenly increased enormously,

If you are going to Denmark, you
can get a reciprocal operating permit
by filing an application at least one



month before you need it. The appli-
cation form may be obtained from:
The General Directorate of Posts and
Telegraphs, 1st Technical Office, 17,
Farvergade, 1st Floor, DK-1007
KOBENHAVEN K. The fee to be paid
for the license is D.kr.50.0 and it is to
be paid by means of a special inpay-
ment form, which is sent to the
applicant together with the license.
The fee shall not be paid until after
the arrival of the applicant in
Denmark. If the stay in Denmark is
greater than a period of more than

three months the usual application for
a Danish amateur radio license should
be sent in. The Danish repeaters were
listed in the last traveling ham
column.

The two meter scene in /taly is also
humming. There are nearly one thou-
sand amateurs on two meter FM and
they are planning a repeater chain to
cover the whole country. Italy does
have a reciprocal agreement with the
other common market countries and
last summer over 60 Europeans took
advantage of that agreement to obtain

permits to operate in ltaly. Most of
those were from West Germany. For
prefix hunters the IW prefix identifies
stations having a “Technician Class”
license who are permitted to operate
on frequencies above 144 MHz with a
maximum input power of TOW.

To those of you who sent In

encouraging notes and QSLs, here are
my thanks. It is nice to know that the

long hours spent pecking away at the
keyboard are appreciated.

...G3Z2CZ

SSTV SCENE
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Dave Ingram K4TWJ

The Fast to Slow converter con-
nects to any conventional (Fast Scan)
camera and outputs directly with
Slow Scan TV. No modifications to
the camera are required. Two varia-
tions of this unit are presently avail-
able. The WOLMD unit appeared in
August 1974 73 Magazine. Printed
circuit boards of this unit are available
for a nominal sum from K70L0 or
WBOZA. WBOZA also handles the
SSTV Keyboard information and PC
boards. This unit appeared in October
1974 CQ Magazine. The other Fast to
Slow Scan Converter is available

Rte 11, Box 499 Eastwood Vil. m”*directly from its designer, WEMXV.

Birmingham AL 35210

The WOLMD Digital Slow to Fast
Scan converter is off and flying in fine
shape. WBURX is producing printed
circuit boards of the unit and sending
them to Phil WASUHV. Phil adds the
printed information, sketches, layouts
and distributes them to the interested
parties that contact him. This Scan
converter package consists of nine
double sided printed circuit boards.
Eight of these boards are the scan
converter, and the ninth board is a
test jig for checking surplus 1024 bit
shift register ICs used in the unit's
memory. The main expense in this
scan converter is the 1024 bit memory
ICs. Unless one owns a gold mine,
these #2525 or 2504 MOS shift
registers must be purchased surplus.
The good/bad ratio of these chips
average 75/25, thus the test jig is very
convenient for locating the good
memory chips. Surplus 2525 MOS
memories may be difficult to locate,
so | suggest you secure these while
planning a Slow to Fast Scan con-
verter.

Possibly this scan converter
business is confusing. Since these con-
verter units are beginning to play a
large role in the SSTV field, let's try
to clear the air on them. There are
two types of Digital Scan Converters:
The Fast to Slow Converter and the
(new) Slow to Fast Converter.

This unit may be purchased in either
PC boards only (2), PC boards plus
parts, or wired and tested PC boards.
Prices range from approximately 30
dollars to 200 dollars. Both previously
mentioned scan converters produce
extremely good results.

The Slow to Fast Scan converter is
new. Details on this converter have
yet to appear In any magazine. This
converter replaces an ordinary P-7
monitor. The unit connects between
your HF receiver and a conventional
(fast scan) television. No modifica-
tions to the television are required.
The incoming SSTV is then displayed
as large, bright pictures. Memory cir-
cuits allow the last frame received to
be indefinitely displayed on the TV
screen. Although this unit is per-
fected, and works beautifully, it is still
undergoing refinements by its SSTV

Bob WOLUO of SSTV fame. I'm sure many
of you know of his *“W9LUQO Monitor.™

mentioned, information and PC
boards are available from Phil
WASUHV.

Volunteers Needed

As you may have noticed, week-
ends of major contest activity play
havoc with Slow Scan TV communica-
tions. Many contest operators are con-
genial, understanding people who
simply are not informed of SSTV
work. A volunteer is needed to con-
tact the major contest committees and
relate the role SSTV plays in pioneer-
ing communication technology, plus
relate the popular SSTV frequencies.
We also need someone with time
to write guest editorials of Slow Scan.
operations and to request special fre-
quencies (like 14.190 MHz) for SSTV
use. The end results should yield more
respect for on-the-air SSTV operation,

designers. Meanwhile, as previously If you would like to handle the task
WV | W
VFO OUTPUT
== |
O
| 1 REMOTE VFO o ————
nex-s () ' ' Nexs ()
LS A

US B MIKE

WAANXZs ISE SETUP
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and need assistance, drop me a
cassette tape or meet me on 14.230

kHz Saturdays around net time.
Newsy Happenings

Henry WA4NXZ is operating Inde-
pendent Sideband wusing a pair of
NCX-5's slaved to one remote vfo. He
pulled the oscillator transistors from
each rig and fed the remote vfo signal
to both transceivers. One NCX-5 was
switched to upper sideband and the
other NCX-5 was switched to Lower
Sideband. Henry is building a four-
811 linear which will have the capa-
bility of operating all four tubes on
audio or video — or switched to
operate two 811's on voice and two
811's on video. The linear's output
will feed one antenna.

Although WB5I XK didn't submit a
log last year, he placed second in the

world-wide Slow Scan TV contest. He
used a felt pen and fast hand to rack

up a high score. | understand that he
will be operating a SSTV Keyboard
this year. Hmmm quite a few fellows
are beginning to build PC board cir-
cuits. BRAVO!

KH6HJF has been transmitting
SSTV to several JA's via Oscar, but
still awaits a two way Slow Scan QSO
via the satellite.

W2DD, an old time SSTVer, is now
writing the SSTV column in World
Radio News.

WBEYY reports that Slow Scan
activity in Japan is steadily increasing.
JA activity is heard between 0530 and
0700 GMT around 14.230 MHz, and
on 21.340 MHz between 2200 and
0100 GMT. His list (in this month’'s
column) of JA’s worked on SSTV is a
nice guideline of Japanese stations
presently operating SSTV. Now you
know who you should hunt.

JADBZC JATFS
JAQCVF JADAXV
JABDG JABARA
JATEOD JA40NU
KAZ2EI JATEYL
JATGY JHTHFE
JABACP JATVUI
JH1PZN JAGARW
KA2DF JAZ2LVK
KAZMW JADOE

JAZ2KB

List of Japan SSTV Stations worked by
WOEYY.

SSTV ADDRESSES

WAQUHV — Phil, 4012 Carmelita
Blvd., Kokomo, Indiana 46901, Slow
to Fast Scan Converter boards and
info.

WeMXV — Mike, 6941 Lenwood
Way, San Jose, California 95120. Fast

FEBRUARY 1975

to Slow Scan Converter Boards and
Kits.

WB0OZA — Russ, 1411 Lonsdale
Rd., Columbus, Ohio 43227. Fast to
Slow Scan Converter and SSTV key-
board, boards.

K70LO — Jim, 2930 Sorrel Way,
Eugene, Oregon 97401. SSTV Key-
board info and boards and Fast to
Slow Scan Converter boards.

SLOW SCAN CONTEST
ANNOUNCEMENT

The yearly worldwide Slow Scan
TV contest is happening again during

the eighth and ninth of this month,
and a large amount of activity is

expected. This will be a joint contest
with 73 awarding a year's subscription
to the world winner. U.S. stations
should send me, K4TWJ, a duplicate
of their logs and scores to be eligible
for the 73 award. Don't forget to
include a photo with your results. We
will run the photo (and contest
results) in this column, then return it
to you. Notice in the accompanying
rules that past winners face a six per
cent deduction handicap, and each
U.S. call area is considered as a
separate country. As usual, the infor-
mation exchange (call sign, report and
QSO number) must be via Slow Scan
TV but audio IDs are permitted for
FCC legality. Good luck, and we hope
to ““see’’ you in the pileups!. . .K4TWJ

World Wide SSTV Contest Rules

Sponsored by the cqg elettronica and 73
Magazine.
The ltalian Magazine cq elettronica and the
American 73 WMagazine have pleasure Iin
announcing the 5th Worldwide Slow Scan
Television Contest.
The purpose of this Contest is to promote
increased interest in the SSTV mode of
operation as used by Radio Amateurs.
RULES

1) PERIOD OF CONTEST

Part 1 15.00-22.00 GMT on February 8th
1975

Part 2 07.00-14.00 GMT on February 9th

1975
2) BANDS
All authorized frequencies within the

3.5-7.0 - 14.0-21.0 & 28.0 MHz bands.
3) MESSAGES

Messages will consist of: Exchange of
pictures and also included are a) the call
sign; b) report (RST); c) serial number.

The serial number must start at 001 and
is increased by one for each successive
contact during the period of the Contest and
the serial number is irrespective of the
Band(s) used.

Exchange must be made exclusively with
the SSTV mode. For the "W’ are accepted

the FCC rules.
4) EXCHANGE POINTS AND MULTI-

PLIER
a) Contact score 1 point per contact on
the 3.5, 7.0, 14.0, 21.0 MHz Bands. 2 points

per contact on the 28.0 MHz Band.

b) A multiplier of 5 points for each
Continent (Max 30 points) and 2 points for
each Country (ARRL List) worked can be
utilised on each band. In addition to the
ARRL List will be considered as separate
Countries the W call areas W@ to W9 and VE
Call areas from V0 to VE7.

The same Continents and Country is only
valid once on each Band. The same station
can only be worked once on each Band (Max
5 contacts) during Contest period.

5) SCORING

Total exchange points multiplied by the
multiplier total.

6) HANDICAP

Winners of precedent Contest: less 6% of

the total final score.
7) SECTIONS

a) Entrants transmitting and receiving
video.

b) Entrants receiving video only. For this
purpose the same general rules apply and the
same station heard is valid once only on each
Band.

A separate results table will be made for
each of these two classes of entry.

8} LOGS

Logs should contain: Date, Time of con-
tact (GMT), Band in use, Call sign, Report
(RST) sent and received. Serial numbers sent
and received, points, multipliers and final

scare. : _
Although not essential, it would be

appreciated if entrants could enclose a cover
sheet with a short description of the Station
(With photo if possible) together with any,
comments on the Contest.

All entrants are kindly requested to re-
port on any serious Contest irregularities e.g
Exchanges in other modes.

For entrants in the b. Classification it is
only necessary to record the message of the
station heard.

All Logs must be received by not later
than March 2bth 1975 in order to qualify.

Send them to:

Prof. Franco Fanti
Via A. Dallolion. 19

40139 Bologna ITALY
9) PRIZES L35 Bolomme

1° A free 12 month’s subscription to cq
elettronica Magazine

2° A free 6 month’s subscription to cg
elettronica Magazine

3° A free 6 month’s subscription to cq
elettronica Magazine

10) RULES OF BEHAVIOUR AND
PENALIZATION.

The Logs must be compiled in accordance
with the Rules listed in (7). The contacts
must be made by means of the SSTV mode
and it is not permitted to use other mode of
transmission either before, during or after
the exchange of message by Slow Scan
TeleVision.

During the Contest it is expected that
Amateurs will observe the fundamental rules
of courtesy and good operating during con-
tacts.

Failure to observe any of the above Rules
will result in the exclusion of the entry from
the final results and any such Logs received
will be considered as check Logs.

All Logs received become the property of
the Edition CD and will not be returned.

The decision of the organising Committee
in any dispute will be final and any sub-
sequent controversy cannot be referred to
the Civil Court.



t — Change

D — Delete

ALABAMA

*WR4AJN Demopaolis
*WRAAJF Dothan

*WHa Eufala

*WH4 Evergreen
TWR4AEZ Gadsden
tWR4AGI Gadsden
*WR4ADX Headland
tWA4AUAG Huntsville
*WR4AGE Maobile
*WR4AHQ  Mobile
TWRAAJH Montgomery
"WRAAKM Opp

TWR4AIC Phenix City
*WR4A4AHH  Troy
ARIZONA

*"WRTAEK Casa Grande
ARKANSAS

*WRS5AGS Mountain Home
CALIFORNIA
TWREBAHK Alamo
*WREBADI Auburn
*WREABX Berryessa Pk
*WREAEN Folsom

*KBIS Folsom
*WREBAFN Kensington
*WREBADC Marin
*"WRBAEE Montebello Ridge
*WAGBZUB Mt San Bruno
*WREAFU Mt St Helena
tWRBAHB Mt Umunhum
TWRGEABH Mt Umunhum
*WREABH Mt Umunhum
tWHBAEI Mt Vaca
*"WHEAGO Mt Vaca
*WHEAGJ Mt Vaca
tWREADW  Otay Mtn P
*WRBAFL Point Loma P
*‘WBEZGT Shingle Springs
COLORADO

*WROAGN  Black Forest
CONNECTICUT
*WR1ADT Farmington
TWR1ABD  Groton
"TWR1ABR Stamford
FLORIDA

D-WR4ACY Boca Raton
*WR4ACV Boca Raton
*WR4 Fermandine Beach
twBaZayY Ft Myers
"WR4 Ft Pierce
*WR4 Jacksonwille
"Warwv ___LHiami
*WR4AHN North Dade
*WR4AGW  Orlando
"WR4AIM Orlando
tWR4AEQ Orlando
TWR4AER Orlando
"WB45KI Pensacola
TWR4AAGD St Petersburg
*WR4AGP St Petersburg
*WBAHAE Tampa

*WH4 Tampa

*WR4 Tampa
*WB4QEN Tampa
*"WRAAKX  West Palm Beach
"WH4 West Palm Beach
*"WR4 Winter Garden
ILLINOIS

*WRO Chicago
*WRO9ADO  Chicago
*WROAER Smrting
INDIANA

TWROABD Evamsville
*WROABN Fort Wayne
TWRSABA Indianapolis
*WROAEP Indianapols
TWROAEK South Bend
*WIEZS South Band
TWRIAEL South Bend
TWROAEF Wahash

8

146.04
146.25
146.19
146.16
146,22
146.37
146.16
CLOSED
146.10
146.22
146.34
146.04
146.28
146.22

146.37

146.28

147.66
222.26
22322
222.50
222.98
26
222.10
223.34
223,06
222.42
147.7956
147.75
222,02
147 .87
222.34
CLOSED
147,99
147.99
CLOSED

146.19

146.37
146.07
146.055

146.34
146.34
146.01
146,28
444.0
146.07
146.40
Eﬁm
146.04
146.19
146,58
147.72
4445
CLOSED
CLOSED
146.25
146,28
147,03
4491
146,34
146,37
146.34

146.64
146.85
146.79
146.76
146,82
146,97
146.76

146.70
146.82
146.94
146.64
146.88
146.82

146.97

146.88

147.06
22386
224 B2
224.10
224 58
224 86
223.70
22494
224.66
223.02
147.195
147,15
223.62
147.27
223.24

147.39
147.39

146.79

146.97
146.67
146.855

146.94
146.82 -
146.61
146.88
4230
146.67
147.00

146.64
146.79
147.18
14712
4495

146.76
146,88
147.63
4481

146.94
146,97
146.94

224.86
147.18
146.85

52.575
147.00
146.70
147.06
146.94
146.10
14733
147.03

IOWA
TWRBACO Ames
TWROACF Ayrshire
*WRBAGY Cedar Rapds
tWROAGM  Cedar Rapids P
TWRE8ABY Clarinda
TWADHLM Clinton
TWRBAGK Creston
*WRB8AEB Davenport
“WRD Davenport
TWROAEZ Des Moines W
TWRBAFN Des Moines
*WAMTC Des Moines
*WRe Knoxville
*WROAEY Swoux City
KANSAS
*WRBAGO La Crosse
KENTUCKY
*WRAAJW Loutsville
*WR4AKI Somerset
LOUISIANA
tWRGBAEN MNew Orleans
*WR5E MNew Orlaans
*WRE New Orleans
*WRbB New Orleans
MARYLAND
*WR3AEK Suitland
MASSACHUSETTS
*WR1I1AEB Barnatable
TWR1AEOD Brookline
TWRI1ADA Charlton
TWR1AEK Fitchburg
TWRIABK Faxboro
*WR1ABZ Holliston
*WR1ADG Lexington
TWR1AF M. Greylock
TWR1AEH North Adams
TWR1AAI Quincy
TWRI1ACR Somarville
TWRI1ACM Stoughton
TWRI1AEF Westfield
MICHIGAN
tWRBAEC Detroit
tWRBAEZ Detroit
TWRBABN Datroit
*WRBADK  East Towas
TWRSBAEE Grand Blanc
tWRBAFR Howall
*WHS Mount Clemens
TWRBAEK  Trenary
tWRBACY Whitmore Lake
*WREB Wyandotie
D-WRB Wyandotte
MISSISSIPPI
tWR5AGG Hartesburg
tWRBAFN  Vicksburg
NEVADA
TWR7TABN Virginia City/Reno
NEW HAMPSHIRE
IWRI1ADY Francistown
NEW JERSEY
*WRZAEA Blackwood PL W1.B
D—W2FLY Camden
TWR2ADB Denville
tWRZADT Greenhrook
tWR2ACS Martinsville
ftWR2ZADV Paramut
D-WB2ZWG South Jersey
NEW MEXICO
*WRS5ADX Alamogordo
NEW YORK
TWR2ZACW  Bethpage
tWRZAEL Bronx
tWR2ACO Flushing
tWR2ZAFC Hempstead
*WR2ZAGC Hudson
tWRZABH Huntington
1WR2ABT Huntington
tWRZAFE Manhattan
tWR2ACC Manhattan
TWR2AFG Manorhaven
TWRZADZ Nassau County
*"WR2AGH Ohwego
tWR2ACB  Stonybrook
NORTH CAROLINA
tWREAKB Manteo
*WR4AIX Umon City T1800

146.16
146.22
CLOSED
147.69
146.37
146.07
146.18
146.04
146.28
146.34
14622
449.50
146.13
146.37

146.16

146.07
146.28

CLOSED
146.04

CLOSED
CLOSED

444 .40

146.12
CLOSED
146.28
146 46
146355
147.855
147795
146.31
146.43
146.07
146.145
146.175
146.10

147.96
147.96
CLOSED
146.34
449.2
222.50
147.75
146.16
147 .81
147.84
147.75

146.22
146.19

146.16

146.19

14622
146.22
CLOSED
146.34
CLOSED
CLOSED
146.22

146.22

CLOSED
147.84
147.69
CLOSED
146.07
CLOSED
CLOSED
CLOSED
146.07
CLOSED
CLOSED
146.16
CLOSED

14634
147.24

146.76
146.82

147.09
146.97
146.67
146.79
146.64
146.88
146 94
146.82
44450
146.73
146.97

146.76

146.67
146.88

146.64

449.40

146.73

146.88
147 46
146.955
147.27
147.67
146.91
147.03
146.67
146.745
146.775
146.70

147.36
147.36

146.94
444.2

22410
147.15
146,76
147.21

147.24
14716

146.82
146.79
146.76

146.79

146.82
146.82
146 94

146.82

146.82

147.24
147.09

146.67

146.67

146.76

146.94
147.90

OHIO

*“WRBAFG Clermont County 146.28 146 88
tWRBADRB Millersburg 146.07 146 67
OKLAHOMA

"WRSAGI Altus 146.19 146.79
OREGON

*WRTADY Pendieton 146.28 146 .88
PENNSYLVANIA

*WR3 Canton 142.75 147.15
*WR3IADW  Indiana 146.31 146.9
*WR3 Whitehail 145 645 145.045
*WR3DEE Williamspaort 146.13 146.73
SOUTH CAROLINA

*WR4 Greenville 146.22 146.82
*WR4AJD Rock Hill 146.43 147.03
TEXAS

*WRHBAGE Alice CLOSED

*WR5AGF Kingsville (RTTY) 449,00 444.00
VIRGINIA

D-WR4ABR Arlington 146.31 146.91
tWR4ADZ Blue Mountain 146,37 146.97

IWR4ACN Cheszapeake/Norfolk 146.19 146.79

*WR4 MNew Market 147.93 147.03

TWRA4AHT Roanokea 146.34 146.94
*WR4AAHT Roanoke 447.75 443.75
*WR4 Suffolk 146.40 147.00
*WR4ABR Tysons Corner 146.31 146.91
*WR4AEY  Tysons Corner 22234 22394
D-WR4AEY Vienna 22234 22394

IWRAAGT wWinchestsr 146 22 146 82
WASHINGTON

*"WR7ADX Mission Ridge 146.07 14667

CANADA

BRITISH COLUMBIA

tVEVTKAR Kamloops 146.34 146.94
NEW BRUNSWICK

D-VETPD Fredaricton 147.80 144,225
NOVA SCOTIA

D-VE1ATN Charlottetown 146.10 51.56156
ONTARIO

*VEIMHZ Brampton 146,28 146.88
tVE3SSM Sault Ste Marie 146.34/146.46 146.94
IVEATFM Toronto 222.38 22298
tVEIUKW Taronto 449 40 444,00
PRINCE EDWARD ISLAND

tVETATN Charlottetown 146.10 51525
QUEBEC

tVEZSP Alma 146.34 146.94
IVE2IU Chicoutimi 146.16 146.76
*VEZCRA Hull-Ottzwa 4433 448 3
IVEZAMN Jolettz 146.43 147.03
D-VE2ASU N.D. du Buckland 146.70 147 60
*VE2UZ Ouebec 146 .46 147.06

IVEZNY Riviere du Loup 146.46 147.06
tVE2SS Sherbrooke 146.52 147.50
*VEZCRT Thres Rivers 146.46 146.94
tVE2AT Trois Rivieres 14€.07 146.67

FOREIGN

ISRAEL

*4X4 Jerusalem 145,175 145.775
SWEDEN

*SK@ Skelleftea 145.10 145.70
DENMARK

1023REJ Ringsted 145,05 145.66
NEW ZEALAND
oZL Auckland 146,35 145.65
*ZTL Palmerston North 146.35 145.65
*ZL Waikato 146.35 145.65
*ZL Whangarai 146.35 146.65
AUSTRIA
*0E Gmundnerbarg 145.05 145.75
*0E Kamserkogel 14510 145.70
1OE7 Klagenfurt 145.10 14570
*OE Krippenst2in 145125 145.72%
10E7 Kufstemn 145,125 145,725
TOESXLL Linz 14515 14575
*0E Patucherkofel 145.050 145.650
& & & WB# HvH
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REPEATER OWNERS

Don’t Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST — SENTRY.

REPEATER USERS

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don’t stock a large quantity of crystals for a certain frequency and
hope you can tweak them to frequency in your rig. We do offer FAST service

on crystals made especially for you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENTRY.

= SENTRY MANUFACTURING COMPANY
=5 Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-6425
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One of the more interesting items
on the surplus market these days is a
“broadband tuner,” stock number
RT-45, offered by Fair Radio Sales
Co. Inc., 1016 East Eureka Street,
P.O. Box 1105, Lima Ohio 45802.
This item is stated as covering 14 to
50 MHz, but slight modifications in
the form of adding shunt capacitance
or rewinding the coil would allow
coverage of about any HF/VHF fre-
quency range you might need. As
received, the unit is enclosed in a nice
aluminum box measuring approxi-
mately 2’ x 3" x 4” (60 x 75 x
100mm). The lower half contains an
octal socket (intended for a 6SG7)
along with an assortment of resistors,
capacitors and chokes. A few minutes
with screwdriver, soldering iron and
hacksaw will reduce the 100mm
dimension to about 60mm if space is
critical.

Electrically this tuner is an ordinary
parallel tuned circuit but mechanically
it iIs definitely something else, The
double bearing, 150 pF capacitor's
rear shaft is extended approximately
40mm and is fitted with a 30mm
diameter drum which is provided with
a spiral slot. A pin rides in this slot
and drives the ferrite slug of a 3/8”
(9mm) coil mounted parallel to and
below the capacitor shaft, As the
capacitor shaft is rotated clockwise
the plates unmesh and simultaneously
the core is withdrawn from the coil.
This combined action decreases both
the inductance and capacitance and
allows the tuned circuit to cover a
much greater frequency range than
would normally be possible.

There are any number of uses to
which this tuned circuit could be
adapted. The original intent was to
use it for a general coverage converter
for a ham band only receiver but so
many other uses have come to mind
that | have bought several more to
allow experimentation. The following
may give you a few ideas of what you
can do with this $1.95 item.

10

h

Bill Turner WAQABI

Associate 73
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Source Follower

Tri-Tek, Inc.,, P.O. Box 14206,
Phoenix AZ 85031 has various items
of interest to the builder, here are a
few from their latest flyer. Round
TO-5 transistor sockets, 14/%1:
Sprague or Mallory electrolytics,
36,000 Mfd/15 V, $2.25 or 720
Mfd/150 V, $1.25. Miniature PC
mount air variables 1.7-20 pF, 55¢;
T0-3 mounting kit, all nylon, 10/$1;
8.3 Volt Zeners (1 W) use with a
silicon transistor for 9 V supply 4/$1;
NE-2 neons, 14/%1; red anodized T0O-5
heatsinks, the good extruded type,
10/$1. How about % x 1" (6 x
25mm) ferrite core choke (and coil)
forms at 6/50¢? Building a time base
or calibrator...could you use a
5.0000 MHz crystal made by
Hughes. .. for $1.50? Need a trans-
former for a heavy duty power
supply? Tri-Tek has one for $9.50
which will fill your requirements.
These are brand new, fully jacketed
and have 6 secondary windings, each
rated at 6.4 V. Two are rated at 5 A

and 4 at 2 A. By connecting these in
series and/or parallel you can get from

6 Vat 18 Ato38Vat2 A...and
many steps in between. Olson Elec-
tronics, 260 S. Forge, Akron, Ohio
44327 has some items of interest too.
The current flyer listsa 12 V dec, 3 A
power supply kit for $7.99 (normally
$9.95) including the chassis, trans-
former, filter etc. Sounds like just the
thing for the 2 meter rig. Also listed
are a variety of meters including 0-1
mA, 0-150 uA and 75-0-75 uA each
for under a dollar. For the linear
builder Olson lists a 160cfm blower
“used but works like new,” for $3.99.
These are 5%" (130mm) diameter and
are of the torrington variety.

.. .WADABI
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OSCAR 7

The satellite continues to do a
splendid job. Mode A is operative on
odd days and mode B on even days.
Don’t use it on Wednesdays please.
It's on, but should be left alone.

A little rf interference has
developed on a few of the telemetry
channels (1A-2D).

The space-only on-off RTTY func-
tion is a normal one, but unpublicized
previously. Please send in reports of
TT contacts via this mode.

The 2m-10m signals have been
heard from way over the horizon by
several English ops and East Coast ops
are asked to particularly keep an ear
peeled for any European signals
coming through on over the horizon
passes. Reports on this will be appre-
ciated.

The Oscar 7 QSLs are now being
sent to those who furnish reports.

A German op heard a Spanish
station coming through the 70/2m
link and further information on this is
hoped for soon.

Oscar 6 continues to work well and
G3I0R reports that he has now made
contact with 50 countries via the
satellitel Amsat reports 87 countries
so far reported via Oscar 6 and nearly
3000 users.

There are three new Amsat nets.
One on Saturdays at 1000z on 14280,
one on Sundays at 1015z on 3780,
and one in London with net control
G8CS| on 144.28 at 1730z.

Amsat reports that it has sent out a
list of the predicted orbits for both
satellites to everyone on their mailing
list, complete with a list of some of
the accomplishments so far. They also
report that reprints are available of
some of the tech articles from the
Amsat bulletin with good info on
equipment to use, modifications of
equipment, and how to work through
the satellites.

HR report erroneously said Amsat
had some slides of the project — these
are available, but from ARRL, not
Amsat.

The mailing address for Amsat Is:
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Amsat, P.O. Box 27, Washington DC
20044,

OSCAR 6 ORBITING DATA

A little study of these figures
should allow extrapolation of times
for future dates.

Orbital Information

Orbit Date Time Longitude
(Feb) (GMT) of Eq.
Crossing W
10498 1 0042.5 59.1
10511 2 0137.4 712.8
10523 3 0037.4 57.8
10536 4 0132.3 71.5
10548 5 0032.2 56.5
10561 6} 0127.2 70.2
10573 i 0027.1 89.2
10586 8 0122.0 69.0
10598 9 0021.9 53.9
10611 10 0116.9 67.7
10623 11 0016.8 527
10636 12 0111.7 66.4
10648 13 0011.7 51.4
10661 14 0106.6 65.1
10673 156 0006.5 50.1

Waller Scott K8DIZ
7318 Hollywood Drive
West Criester OH 45069

Voltage regulators are required in
many solid state circuits today to
compensate for the effects of varying
line voltages. Also, regulators allow
use of power supplies with poor load
regulations for non-critical parts of a
circuit, and the addition of regulation
to only those portions requiring a
stable power source. Regulators with
built-in short circuit protection pro-
vide some protection for the main
power supply as well as the load
circuit.

A very useful series of ICs has been
introduced by Fairchild. This is the
78L00 series of 3-terminal positive
voltage regulators. These regulators
employ internal current limiting and

thermal shutdown, making them
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essentially indestructible. |f adequate
heat sinking is provided, they can
deliver up to 100 mA outputcurrent.
They are intended as fixed voltage
regulators in a wide range of applica-
tions including test equipment, on-
board regulation for elimination of
noise, solving distribution problems
associated with single point reguia-
tion, and general purpose power
supply use. In addition, they can be
used with power pass elements to
make high current voltage regulators.
The 78L00 used as a zener diode/
resistor combination replacement,
offers an effective output impedance
improvement of two orders of magni-
tude, along witn lower current.

Typical output voltage change is 1%
with input voltage variations, and 1%
with from 5 mA to 100 mA load
current variation. Awvailable output
voltages are 2.6, 5, 6.2, 12, and 15
V dc. The units are available in either
+ 5% or + 10% voltage tolerances.
Maximum input voltage is 30 V
except for the 12 and 15 V devices
which are rated at 35 V dc.

The superiority of the 78L00 com-
pared to the standard 400 or 500 mW
zener (1N746 or 1N5221 series) is
shown in Fig. 1. The resistor/zener
combination can supply a load current
of 17 mA with a quiescent current of
20 mA, while the 78L00 can couple
up to 100 mA of load current with a
quiescent current of 5 mA. At 5 mA
the temperature coefficient of the
78L00 output voltage is equal to or.
better than the zener and output noise
voltage is reduced when using the
78L00 series,

This regulator is available ina TO-
39 metal and the more common TO-
92 plastic package. The 3-lead plastic
package is available from your Fair-
child distributor as the 78L12WC (12
V version — last digits indicate voltage
and tolerance) for $.75 in single quan-
tities.

For higher current requirements,
Motorola has a series of 3-terminal
voltage regulators for both positive
(MC7800C series) and negative vol-
tages (MC7900C series). The 7800
series of fixed positive regulators is
available in voltages of 5, 6, 8, 12, 15,

18, and 24 V. The 7900 series is
Vin Vi
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Fig. 1, Regulator Comparison
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MC7800 & MC7900 Requlators

available in the same negative voltages
with the addition of -2 and -5.2 Vdec.
The current rating of these regulators
with adequate heat sinking is 1.0 A.
They employ both current limiting
and thermal shutdown circuits built
on the chip itself. These circuits can
be used with external pass transistors

to obtain even higher output currents.
Each of the regulator series will accept
a maximum input voltage of 35 Vdc
except for the 24 V versions which
safely accept up to 40 V. The simpli-
city of the 3-terminal high current
regulator permits you to locate requ-
lated power supplies exactly where
they are needed avoiding long runs of
power leads. The regulator circuit
becomes very small and compact comr
pared to the normal discrete parts
version. Normally, no external com-
ponents are required. The 3-pin
package shown in the photo is
designed for easy mounting to a heat
sink to allow the greatest power dissi-
pation rating.

The positive MC7812CP (12 V) can
be obtained from your Motorola dis-
tributor for $2.20 and the MC7912CP
negative (-12 V) for $4.15 in single
quantities,

Motorola has introduced a major
package innovation to the rf power
industry. The MRF227 contains a
unique beryllia-insulated die mounting
technique used to significantly
improve the power dissipation and
gain of the standard T0O-39 style
package. These improvements enable a
designer to
mounted, medium power devices, in rf

MRF227, 220 MHz Power Transistor
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replace expensive stud

applications, with a low cost alter-
native. Resultant price savings of 2 to
1 over stud mounted devices are
achieved.

This package innovation enables the
use of the TO-39 style at medium
power levels. By mounting the tran-
sistor die on a beryllia insulator, the
collectoi is electrically isolated while
still allowing heat to be conducted to
the case header. The photo shows an
enlarged view of the die and insulator
mounted on a TO-39 header as well as
a 220 MHz amplifier test circuit.

The emitter is connected directly to
the case which is soldered to circuit
ground; this provides lower emitter
inductance and reduced parasitics in
the common emitter configuration. In
a typical installation, as shown in the
photo, the device is mounted directly
to a heat sink or the case of the
equipment. No more insulating
washers and associated mounting
hardware!

Compared to stud mounted devices,
where the collector is tied to the case
for thermal reasons, this new tech-
niqgue can provide improved perfor-
mance. A typical stud configuration
requires bond wires from the tran-
sistor die to a substrate solder bridge.
The bridge is connected to package
leads and these leads are then soldered
to the circuit. The beryllia insulated
die mounting technique offers a lower
cost part.

The MRF227 is the first device
available from Motorola using this
new mounting method. This device
and new packaging technique was
originally developed for the proposed
class E CB section of 220. We all hope
that this great development never
finds its way into that type of equip-
ment (and that the FCC leaves 220 as
it is), but instead into the final or
driver slots of homebrew or com-
mercial 220 portable and mobile FM
gear for ham use.

The MRBF 227 is conservatively
rated at 3 W with a power gain of 13.56
dB minimum and an efficiency of
60%. Two more devices are expected
to follow the MRF227. They are the
MRF237, a VHF driver, and the
MRF629, a UHF driver. More on
these as info becomes available.

The unit price of the MRF227 is
$2.50 (not bad eh, for a VHF power
transistor?) and down to $2.00 for
those who can find a use for 100 of
them! This transistor could really start
off an interest in building for a band
that needs our attention and participa-

tion. Remember — 220, USE IT OR
LOSE IT!!!
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Autobiography
of an

Ancient Aviator

W. Sanger Green
1379 E. 15 Street
Brookl

One of the more pleasant things
about publishing 73 Magazine has
been the considerably above average
intelligence of the readers — an intelli-
gence which has allowed them to be
interested in a wide range of things in
addition to our mutual bond of ama-
teur radio. Each excursion into non-
ham subjects has brought a volley of
thoughtful letters from readers — plus
an occasional brickbat, for there are a
few hams who don’t want to know
nothin® about nothin® but ham radio.
Since a high percentage of amateurs
are also pilots, it seems obvious that
there must be some similarity in the
personality defects which draw men
into these hobbies. So, starting with
this issue we will be running a series
on the beginnings of aviation in this
country, written by a man who was
there when it started — who had
commercial flying license number 73
— who knew Lindberg and Amelia
Earhart personally — who helped start
one of the first transat/antic airlines —
and who was one of the early barn-
stormers. .. .Wayne

FIRST ALLUREMENT

The time: Just after sunrise on a
bright sunny morning in July 1914,
The place: A newly mown meadow on
the Lisbon Road just below Littleton,
N.H.

The Event: First test flight of a locally
home made aircraft.

John Woods, a Littleton boy, had
bought plans, specifications, some
materials and a small engine for a
single Wright type pusher biplane.
During the previous winter and spring
he had built the wings, control sur-
faces and other parts of the machine
in his barn, mostly by himself. He had
finished final assembly and rigging of
the machine and had run up his engine
the afternoon before. However, he put
off his test flight until the next
morning when the early morning air
would be more dense and would give
his wings more lift.

The machine had a pilot's seat In
the center of the lower wing with
controls for engine, elevators, rudders
and wing warping. Since this aircraft
was designed before the invention of
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aillerons, a combination of rudder and
warping of the wings was used for
banking and turning flight. As | re
member, it had no wheels but used
skids instead.

When all was ready John got two of
us to stand at each wing tip to hold
the machine back while he rev'd up
the engine. Then he had another
fellow pull the propeller through to
start the engine. After a few tries the
engine started and appeared to be
running satisfactorily. Then, at a wave
of John's hand, the four wing men
started the machine forward and let
go.

The craft gathered speed and, after
going about 100 feet, left the ground
and had gained about two feet alti-
tude when a small rise in the meadow
proved to be an insurmountable
object. The craft was travelling at a
speed of about forty miles per hour
when it hit the knoll. The frail stick
and wire construction collapsed and
the machine was shattered beyond
repair. In those days the wing struts
were not bolted in but were held in
place by the flying and landing wire
rigging.

John Woods" injuries were quite
superficial — only a few bumps and
scratches. We helped him gather up
the pieces and load them on his truck.
Later he told me that he had decided
not to try to rebuild the machine and
that, although he was determined to
learn to fly, he was going to wait until
a more airworthy and less fragile craft
was available.

This is how my interest in aero-
nautics and desire to fly began.

About fifteen vyears later | met
John at the Philadelphia Naval Air
station where we spent several hours
talking about what each had been
doing since 1914, John was then a test
pilot for an aircraft engine company.
Only the day before it had been
necessary for him to bail out of a

plane with an experimental engine he
was testing when the engine blew up.l|

was investigating the accident. Our
paths haven't crossed since then.

NEXT EXPOSURE

The first World War came along and

| was kept busy as an Infantry 2nd
Lieutenant until | was discharged in
June 1919. | returned to Littleton
with the idea of taking the rest of the
summer to demilitarize myself, do a
little fishing and prepare for the next
phase of my life. Two or three weeks
after my return Bob Fogg arrived in
Bethlehem in his Curtiss OX-5 Jenny.
He was carrying one passenger at a
time from a hillside field on Lewis
Hill, | was interested enough to pay
him $5 each for three ten minute
rides. By that time my mind was made
up. | wanted to learn to fly as a start
in the aviation business that | felt was
sure to develop in a few years. |f | had
known then that it was going to be
another ten vyears or more before
aviation would amount to much as a
business | might have made a different
choice,

Since | was then a 2nd Lieutenant
in the Army Infantry Reserve |
thought | might be able to get the
Army to put me on active duty
assigned to the next Air Corps flying
school class. However, when | got to
Washington in the fall of 1919 | found
that | was about the only one to
which my plan appealed. So | went
over to Bolling Field in Anacostia and
asked some of the officers for their
advice on how best to go about
getting an appointment to the Air
Corps Flying School. Their advice was
to get as many letters as possible from
the New Hampshire Senators and
Representatives to the Chief of the
Air Corps recommending me for ap-
pointment as a Flying Cadet. | finally
got letters from both Senators and
one Representative and delivered
them together with an application to
the office of the Chief of the Air
Corps. | was told that it would take
some time to process the application
and that | would be notified of their
decision. | then got one of the
Senators who knew my father quite
well to phone the Chief once in a
while to inquire about my application.

Thus matters drifted on for a few
months. | was back in Littleton when,
in March, | received a letter from the
Chief of the Air Corps requesting me
to appear before a selection board at
Bolling Field in April. This board
would determine my fitness for ap-
pointment as a Flying Cadet. | ap-
peared as requested, answered all of
their questions and asked a few of my
own. The decision of the board was to
recommend my appointment provided
| could pass their physical exam-
ination for flying. The next day | took
the physical examination and passed
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with no wawvers. After this the board
advised me that, since the 1920 class

was full, they would enter my name
for the class starting in Sept. 1921.
Next month I'll tell you about the air

primary and advanced flying schools

50 Mz BAND

Bill Turner WAQABI
Five Chestnut Court
St. Peters MO 63376

WBOCHL writes that he is a convert
to 6 meters and when he says convert,
he means convert. Jim has converted
an E, F. Johnson solid state SSB CB
rig to 6 meters. The power out isn‘t
too great at the moment, about 2 W
PEP, but a 60 W solid state amplifier
s in the works to make it competitive
with the 6146 tube rigs. Jim hasnt
had too much success “‘on the air’’ as
yet but mentions openings from
Northfield, MN on November 18th,
21st, 25th and 30th. | am sure every-
one has read articles on converting CB
rigs to 10 meters and even a few have
been converted to 6 but to my know-
ledge this is the first SSB rig con-
verted, Congratulations Jim.

K8DFR ‘'"Mac’'® writes from
Lansing, Michigan to inquire about
VHF Communications Magazine. For
the benefit of those who don’t know,
this is the English language translation
of the German VHF/UHF magazine
UKW Berichte (Ultra Short Wave
Report). Published quarterly for a
subscription price of $5.75, this maga-
zine is basically construction and fea-
tures all size PC layouts of all projects
or you may obtain parts kit and/or PC
boards from the subscription repre-
sentatives. The rep. for the east is
VHF Communications, 915 North
Main St., Jamestown, N.Y. 14701.
Those in the central and west should
contact Bob Eide WOENC, 53 St.
Andrew, Rapid City, SD 57701.

While listening to the band trying
to open to Fla. the evening of
November 25 | heard WA4PXW work-
ing several stations. Signals were
QSBing rather badly so | started
tuning around a little., Up the band |
heard a weak signal and stopped to
listen, it turned out to be K7PXI from
Phoenix. | immediately turned the
beams from SE to SW only to find the
signal had completely disappeared.
After much beam swinging it was
determined that Carl was weak but
consistant with the beams SE with
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absolutely no copy to the SW. |
histened as contacts were made In
Texas, Oklahoma and (as | remember)
Louisiana. All  during this time
WA4PXW could be heard occasionally
but never for more than a few seconds
ata time.

Forrest K4YPO telephoned just to
say hello while on vacation in the
area. .. KBKYZ/8 called to ask ques-
tions about the SBE SB-50, he is
thinking of buying one... Yaesu
planning to ship the first FT-620B’s to
dealers the third week in December,
they should be available in quantity
by now... WA4BDW has petitioned
the FCC to require all Technician
examinations be taken before the FCC
or designated authority, a good idea |
think . . . it would remove some of the
stigma and at the same time make it
simpler to study for the General. Did
you see the excellent 50 MHz propa-
gation article in Ham Radio’'s
December i1ssue or the 6 meter conver-
sion for the SB-220 in December’s
QST?

From Dallas WABIKU mentions a
number of openings: “"Good to better
on 11-17 — WB4LDO/4, WASRDF,
K8RZB, and many others . . . all good
strong signals.” Unusual opening
11-25, “‘worked WA4IMG and
WB4YSE band very
noisy . . . tuned down around

50.085 ...beam south...Spanish
QSO on AM . . . very strong for a few
minutes.” By later postcard Perry
mentions another opening 11-30

“band really opened up today. Heard
0, 1, 4, 6, 20 to 30 over 9. Very
good contact with WB5CNZ — Marty
— New Mexico . . . great signal.”” Perry
would like to hear from other hams
who are postal employees; write him
at 2240 Prichard Lane, Dallas, TX
75227,

Joe WB40OSN says the band has
been rather dead in Florida but we did
talk twice during the month and other
later reports indicate an upturn late in
the month.

By the time this appears in print
1975 will be well under way and it
will be time to begin any projects
which are to be completed before the
spring DX season. |f your rig needs to
be overhauled, do it now. If you want
that linear finished, you had better get
underway, It isn't too early to start
planning the antenna and tower modi-
fications either. Plans here include a
cathode driven single 4CX250B in a
case to match the SB-50 and pulling
down the time ravaged pair of 6
element Telrexs and installation of a
single 8 element KLM along with
raising the tower an additional 10 feet
(3.6M).

. .WADABI
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GEORGE
WALLINGTON

OSl. CONTEST

There i1s no way to do justice to this
month’s winner on a black and white
page. The colors are brilliant. Those
that abut look gorgeous together and
all the colors are balanced well, with
careful consideration given not only
to the letters which touch each other’
but the overall effect of the design,
that the result is a terrific piece of op
art. George wins the free one year
subscription this month. Send in your
entry to 73, QSL Contest, Peter-
borough, NH 03458.

- s Teeess———— YR

CHAM 77

Pnoto taken by WA4WBR in Betheny
Beack, Delaware.
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DOCKET 19555 ORDER
Environmental docket released

While amateur radio is mentioned
in this report and order only once —
having to do with amateur earth
stations for satellite use — the final
rules would seem to have little impact
on amateurs. DXers who want to put
up towers over 300 feet high should
start trying to decypher the fine print
and make sure that they do not
disturb Uncle. Repeater groups who
intend to erect towers over 100 feet
high for microwave relay are also
advised to see if they can find some-
one to Interpret the extensive order.
Other than that, the rules changes
would seem to have no relevance to
amateurs. Somewhere along the line
that bit about getting permission from
neighbors before erecting ham towers
got sidetracked —hallelujah! It's a good
thing amateurs made an uproar over
this . . . chalk up another win as proof
that it really does pay to become
involved in “fighting city hall.”

FCC 74-1336
25225

Before the Federal Communications
Commission, Washington, D.C. 20554

In the Matter of
Amendment of Part 97 of the Com-

mission’s Rules concerning operator
classes, privileges and requirements in
the Amateur Radio Service.

Docket No. 20282

RM-1016, RM-1363, RM-1454
RM-1456, RM-1516, RM-1521
RM-1526, RM-1535, RM-1568
RM-1572, RM-1602, RM-1615
RM-1629, RM-1633, RM-1656
RM-1724, RM-1793, RM-1805
RM-1841, RM-1920, RM-1947
RM-1976, RM-1991, RM-2030
RM-2043, RM-2053, RM-2149
RM-2150, RM-2162, RM-2166
RM-2216, RM-2219, RM-2256
RM-2284, RM-2449
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NOTICE OF PROPOSED
RULE MAKING

Adopted: December 4, 1974;
Released: December 16, 1974

By the Commission: Commissioner
Quello absent.
1. The Commission has before it

the above listed petitions (also listed
in more detail in Appendix |) for
rulemaking. Principally, petitioners
are seeking amendment to the Rules
for the Amateur Radio Service regard-
Ing operator classes, requirements, and
privileges. Some desire additional priv-
ileges for only one specific operator
license class, or desire lower require-
ments for one specific class. Others
want more extensive amendments,

such as the deletion, or addition, of an

entire license class. Some would
establish a new ‘“‘Hobby” operator
license class, having no telegraphy skill
requirement. Of these, RM-1841,
RM-1991, and RM-2053 would have
this operator class in the Citizens
Radio Service. Since operation of a
radio station as a hobby or diversion,
l.e., an activity in and of itself 1/, is
prohibited in the Citizens Radio Ser-

vice, we consider such operation to be
one more suitable to the Amateur

Radio Service. Thus, these three peti-
tions are included in this proceeding.
RM-1633, RM-1656, RM-1793, and
RM-1841 are also included in Docket
19759, but will be considered herein
to the extent applicable. Additionally,
petitions RM-1947 and RM-2256 con-
tain proposals otherwise pertaining to
operator privileges and are included
herein for that reason.

2. RM-1629 relates to the possi-
bility for conducting operator examin-
ations at places other than regular
Commission examination points by
persons other than Commission em-
ployees. Since the entire matter of
amateur radio operator examinations
will be under consideration in this
proceeding, it is also incorporated.

3. The type of amendments
requested by the petitioners cover a
broad scope of thoughts and ideas. In
summary, the salient requests are:

a. Authorize some, or all, Novice
Class privileges to the Technician
Class.

b. Permit a person to hold both a
Novice Class license and a Technician
Class license.

c. Authorize some privileges in the
144-148 MHz frequency band to the

Novice Class.
d. Authorize all of the 144-148 MHz

frequency band to the Technician
1/ See §95.83(a)(1).

Class.

e. Authorize some privileges in the
28-29.7 MHz frequency band to the
Technician Class.

f. Reallocate the frequency sub-
bands among the various license
classes.

g. Establish new frequency subbands
for incentive purposes in the
1800-2000 kHz band.

h. Authorize Amateur Extra Class
operator privileges to Advanced Class
operators,

I. Limit transmitter power privileges
for General Class operators to 250

watts on the 3.5 MHz, 7.0 MHz and
14.0 MHz frequency bands.

]. Limit transmitter power privileges
for all operator classes to 300 watts
on amateur frequency bands below 30
MHz.

k. Specify maximum
power in terms of output.
I, Establish a new Hobby Class
license, or a new VHF Telephony
Class license having no telegraphy
requirements or privileges.

m. Establish a new Beginner Class
and a new Code Class of operator
licenses.

n. Combine the Novice Class license
and the Technician Class license into a
new VHF Telephony Class.

o. Establish a new Intermediate
Class license and a new Communicator
Class license.

p. Establish a new Advanced Tech-
nician or First Class Technician Class
license.

g. Discontinue the Conditional Class
and Technician Class operator license.
r. Issue the Amateur Extra Class
operator license for life.

s. Reduce Element 1(B) telegraphy
requirement from 13 words per
minute to 10 words per minute.

Obviously, we cannot accommodate
all of these requests because some are
in conflict with others. We do not
believe it is desirable to deal with
these petitions on a piecemeal basis,
since many are interrelated. Accord-
ingly, we conclude the time is pro-
pitious for a review of our entire
amateur licensing structure. To this
end, we have reviewed the petitions
carefully, together with the existing
system of operator privileges and
requirements, against the fundamental
basis and purpose of the Amateur
Radio Service. The following repre-
sents our best forecast of the direction
we should move in this matter.

4. We recognize the desire by some
amateurs, and would be amateurs, as
expressed in RM-1633, RM-1793, and
RM-1976, for a class of amateur oper-

transmitter
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ator license having requirements that
do not include a knowledge of tele-
graphy. Although every amateur radio
operator license has traditionally
required the applicant to demonstrate
some level of proficiency in Inter-
national Morse Code, goals within the
basis and purpose of the Service could
be met, at least in part, without this
requirement. Moreover, as several of
the petitioners point out, the Inter-
national Radio Regulations do allow
the Commission to waive the require-
ment for an amateur to “ ... have
proved that he is able to send cor-
rectly by hand and to receive cor-
rectly by ear, texts in Morse code
signals. . ."" 2/ in the case of stations
only operated above 144 MHz. A
survey and analysis 3/ conducted in
1971 indicated that there may be as
many non-licensees interested in ama-
teur radio activities, if not more, than
there are persons already licensed in
the Amateur Radio Service. The most
often mentioned reason for not
obtaining an amateur license is the
telegraphy requirements. We are aware
the need for, and the use of, tele-
graphy In amateur radio communica-
tions is much less on amateur fre-
quency bands above 50 MHz than it is
on the amateur frequency bands in
the High Frequency (3-30 MHz) and
Medium Fregquency (.3-3 MHz) range,
where spectrum conservation, toler-
ance to interference, and other
factors, make telegraphy an important
mode of amateur radio-communica-
tion. We believe, under -carefully
established provisions, a new “tele-
phony-only” type of operator license,
limited to frequencies above 144
MHz, could and should be incor-

porated into the Amateur Radio
Service.
5. The present operator license

structure is shown in Figure 1. For all
intents and purposes there are ten
classes of operator licenses available in
five ascending levels of operator priv-
ileges. Qualification for an operator
license is established by means of the
various examination elements shown
in Figure 1. These may be admin-
istered either by a Commission
examiner or by a volunteer examiner
through the mail examination system.
The Amateur Extra (C) Class, the
Advanced (C) Class, and the Condi-
tional (P) Class licenses are issued to
physically disabled applicants qualify-
ing on the basis of a mail examination

2/ Ruadio Regulation Annexed to the ITntermational
lelecommunication Convention (Geneva, [95%9)
Article 41, Section 31 1).

37 A Survey and Analvsis of the Cilizens Radio
Serviee, PR, S04 5985.
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administered by a volunteer. The Con-
ditional Class license is issued to appli-
cants qualifying on the basis of a mail
examination administered by a volun-
teer, because of distance or other
unusual difficulty in appearing at a
regular examination point. The Tech-
nician (C) Class and Novice Class
licenses are issued to applicants quali-
fying on the basis of a mail examina-
tion administered by a volunteer, the
normal procedure for these license
classes. Except for the Novice Class
license and the Conditional Class
license, the absence of the designator
(C) or (P) following the operator class
on the license means the licensee has
qualified before a Commission
examiner, and is not subject to re-
examination. Any licensee qualifying
on the basis of mail examination may
be required by the Commission to
appear before a Commission desig-
nated examiner for re-examination.
Periodically, a sample number of
licensees who have obtained their
licenses on the basis of a mail examin-
ation are selected at random and
asked to appear in order to verify the
validity of the mail examination
system. Those who do not appear. and
those who do not pass the re-examina-
tion, are subject to license cancella-
tion.

6. The privileges associated with
each operator license class are in-
tended to provide the necessary incen-
tives for amateurs to upgrade their
skills. This system has been largely
responsible for thousands of amateurs
to upgrade, particularly to Advanced
Class and to Amateur Extra Class. The
current number of operators in each
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Fig. 1. Present structure of operator license classes,
examination elements and frequency privileges.

license class is shown in Figure 2.
While it is gratifying to see even the
limited success of this system toward
fulfilling the basis and purpose of the
Amateur Radio Service, it is a desir-
able goal for most amateurs to reach a
higher operator class, say the Ad-
vanced Class, or even the Amateur
Extra Class. 4/

7. An inherent principle in arriving
at any new licensing system is a logical
relationship between the qualification
requirements and the operator priv-
ileges authorized at each license class
level. For instance, it would not be
rational to require an applicant to
demonstrate a certain specific pro-
ficiency in order to qualify for a
particular operator license class which
authorized no corresponding privileges
requiring that proficiency. Conversely,
an operator license class should not
authorize significantly more privileges
than the requirements for that license
class reasonably justify. While we
believe there are the means available
within the Amateur Service to satisfy

the reasonable needs of most United
States citizens having a genuine

interest in pursuing radio activities
within the basis and purpose of the
Service, there are basic limitations
brought about by practical realities.
For example, the wvast array of
interests and levels of ability among
amateurs must be provided for within
a fixed number of different operator
license classes. The resources available
to the Commission for regulating the
Service are not unlimited. Issuing
licenses, preparing and conducting
examinations, monitoring the fre-
quencies, enforcing the regulations,
etc., are all activities that must be
provided by the Commission. In this
proceeding, we are moving on the
assumption the amateurs’ record of
cooperation and assistance will con-
tinue in the future, and an unduly
large increase in the Commission’s
workload will not be necessary.

8. We are proposing in this pro-
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Fig. 2, Percentage of amateur licenses in each class,
May, 1974.
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L Eack

sing a fundamental purpose of the Amateur Radio
Service! "Encouragemenl! and improve ment of the
Amaleur Radlo Service through the rmiles which
provide [for advancing skills in both the communi-

cafion and technical phases of the art.”™’
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ceeding to establish a new Communi-
cator Class operator license, having no
telegraphy requirements nor priv-
ileges. Operation under this license
would be limited in a manner similar
to that of the current Novice Class,
except frequency privileges would be
above 144 MHz. The objective would
be to enable beginners to enter the
Amateur Radio Service and, through
the experience gained by operation of
low-power radiotelephony station,
develop the necessary interest and
skill to qualify for higher class oper-
ator licenses.

9. Those petitions calling for
another new operator license class
above the current Technician Class
raise significant questions regarding
the scope of the Technician Class as
presently constituted. For example, in
RM-1535, the American Radio Relay
League (ARRL) states:

“It is readily apparent from the
various pronouncements of the
Commission over the years and
from the present interests and oper-
ations of Technician Class licenses
that the purposes for which the
Technician Class was estab-
lished . . . require review. It iIs res-
pectfully suggested that any Notice
of Proposed Rule Making invite
comments and suggestions for
major revisions of the Technician
Class license ...In numerous
disasters . . . including the Alaskan
earthquake in 1964 and the recent
Hurricane Camille, the contribu-
tions of Technicians in providing
internal communications have been
valuable beyond estimation. Partici-
pation by Technicians in the
League’s Amateur Radio Emer-
gency Corps (AREC) has grown
over the years. The evolution of
Technicians as communicators as
well as experimenters. .. since the
class was established must be recog-
nized.”

Although interest in the communica-
tion aspects of amateur radio has
emerged among the some 49,000
Technician Class licensees, apparently
they are not sufficiently persuaded by
the additional communication priv-
ileges in the High Frequency (HF) and
Medium Frequency (MF) amateur
bands afforded to General Class
licensees to the extent of increasing
their telegraphy skill from 5 words to
13 words per minute, the only real
difference in qualification between
the two license classes. The needs and
interests of this group probably are
fully satisfied by the operation of an
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amateur radio station in the VHF
(Very-high Frequency) regions and
above. Accordingly, we can conclude
technological and operational develop-
ments by amateurs in the VHF, and
possibly in the UHF (Ultra-high Fre-
quency) bands, have reached the point
where the interest to amateurs is
comparable to, if not already exceed-
ing, that in the MF and HF ‘‘short-
wave’’ bands. Therefore, in order to
provide meaningful incentives for
amateurs interested in this part of the
radio spectrum to upgrade their skills,
the incentive principles should also be
applied for these bands similar to
those now in effect in the shortwave
bands. A new higher class operator
license comparable in requirements
and privileges to the Advanced Class,
except based upon operation above 29
MHz, may be desirable. Obviously, for
this new higher class license, any
additional telegraphy skill s not
meaningful since telegraphy is not a
major communication mode in these
frequency bands. However, other
modes, such as television, remote con-
trol, facsimile, repeaters etc., are very
meaningful, and need to be empha-
sized. Therefore, we are proposing
another new operator class license, the
Experimenter C(Class, as the means
toward fulfilling these needs.

10. We have examined several
possible revised operator license class
structures in a search for the best way
to incorporate the proposed Commun-
icator Class and the proposed Experi-
menter Class licenses. As broad objec-
tives, we desire to 1) preclude, or at
least minimize, any adverse impact
upon presently licensed amateurs, 2)
closely relate requirements to priv-
ileges for each license class, 3) provide
realistic upgrading steps and incen-
tives, 4) provide the opportunity and
flexibility for persons interested only
in shortwave radio, or only in VHF
and above, or interested in both, to
obtain a license and pursue their
particular interests. As a result, the
structure we are proposing is shown in
Figure 3, and the specific proposed
rule amendments are given In
Appendix |l. In general, we favor this
structure because it seems to more
fully reflect our objectives and to
satisfy most of the objectives of
petitioners. Two series of operator
license would be offered, Series A and
Series B. Amateurs would be per-
mitted to hold one operator license
permitting privileges in one or both
series. For example, an amateur could
hold an operator license authorizing
Novice Class privileges in Series A and

also Technician Class privileges in
Series B, a request asked for by several
petitioners. Operator licenses in Series
A would authorize only privileges on
amateur frequencies below 29 MHz,
and operator licenses in Series B
would authorize only privileges on
amateur frequencies above 29 MHz.
Operator licenses would normally be
issued for a 5 year renewable term,
including the Communicator Class and
the Novice Class in order to compen-
sate for any increased administrative
burdens resulting from the proposed
amendments. (Novice Class licenses
are currently issued on a 2 vyear,
non-renewable basis, no filing fee).
Section 303(L)(1) of the Communica-
tions Act of 1934 does allow us to
issue operator licenses for life, as
requested for the Amateur Extra Class
in RM-2030. Under our current rules,
the operator license 5/ is always com-
bined with the Primary station license
which cannot be granted for a term
longer than 5 years, a requirement of
Section 307(d) of the Act. We are
proposing to adept the request. Our
records indicate very few amateurs
drop out of amateur radio after they
have attained the Amateur Extra
Class. The licensee would still be
required to renew his station license(s)
every five vyears, so in effect, this
proposed rule would amount to elim-
inating the need to retake the examin-
ations should the amateur neglect to
renew his license.

11. Under the proposed license
class structure, new Advanced Class
licenses and General Class licenses

5/ Although large cerlificotes are awarded
Amaleur Extra Class licensees upon requesl, the
certificales do nol satisfv the availabilily mwguire-
menils of §ﬂ .83
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Fig, 3 Proposed revised structure of operator
license classes and examination elements.
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would no longer carry requirements
and privileges above 29 MHz. The
Experimenter Class and the Tech-
nician Class would be the counterpart
operator licenses in Series B, and
would not carry any requirements and
privileges in Series A frequency bands.
The Current Amateur Extra Class
would be shortened in name to Extra
Class, and would authorize full ama-
teur privileges in both series. We are
proposing to discontinue the written
examination and the exclusive tele-
phony segments available only to this
class. The material in the current
Element 4(B) examination required
for Amateur Extra Class would be
combined with the material for the
current Advanced Class Element 4(A)
and, together with other new material,
be used in new examination Elements
4(A) and 4(B) for the Advanced Class
and Experimenter Class respectively.
Material related to the shortwave
domain would be used in 4(A) and
material related to the other domains
would be used in 4(B). After obtain-
ing both the Advanced Class and
Experimenter Class, an amateur would
then only need pass the Element 1(C)
20 word per minute telegraphy exam-
ination to qualify for the Extra Class.
Because of this additional telegraphy
requirement, the Extra Class would
continue to have exclusive telegraphy
subband privileges.

12. Under the proposed license
structure, every currently licensed
amateur radio operator would auto-
matically be eligible to renew upon
application, his current operator
license to include privileges in at least
one, and in most cases both series
without further examination. Table 1
illustrates the highest class, or classes,
of operator license that could be
obtained without further examina-
tion.

13. Both of the proposed license
series would be based upon three
levels of difficulty: a beginner level,
an intermediate level, and an advanced
level. ldeally, this type of system
would offer a newcomer the oppor-
tunity to enter the Amateur Radio
Service at the beginner level with a
minimum of proficiency, gain the
experience and practical knowledge
necessary to qualify for the iInter-
mediate level, and then move on to
the advanced level. The privileges
authorized at both the beginner and
intermediate levels would be only
those necessary to provide the desired
experience for upgrading. Similarly,
the related qualification requirements

18

would be only the minimum necessary
to insure that the licensee understands
the privileges, limitations, and respon-
sibilities associated with the license,
with particular emphasis on methods
for properly evaluating emissions of
the typel(s) authorized by the license.

14. We are proposing three prin-
ciple areas of operator privileges:
operating frequencies , emissions, and
maximum transmitter power. For
Series A, the authorized frequency
bands would be basically the same as
at the present below 29 MHz, except
the exclusive telephony segments
reserved to the Amateur Extra Class
would be also available to the

Advanced Class. In Series B, the Tech-
nician Class would be authorized all

amateur frequencies above 50 MHz,
thus gaining additional frequencies
50.0-50.1 MHz and 144-145 MHz.
The Experimenter Class would be
authorized all above 29 MHz, and the
Communicator Class all above 144
MHz. The Extra Class and Experi-
menter Class would be authorized all
amateur emissions. The Advanced
Class would be authorized all amateur
emissions permitted below 29 MHz.
The General and Technician Classes
would be authorized emissions AT,
A3, and F3. The Novice Class would
continue with A1 only, while the new
Communicator Class would be per-
mitted emission F3. Related examina-
tion elements would contain questions
concerning the technical and opera
tional aspects of the emissions
authorized.

15. In proposing maximum trans-
mitter power levels, we have taken
into consideration a number of
factors. Amateur transmitters have
not been a significant source of inter-
ference to other services, and where
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there has been a problem, amateurs
have been very cooperative. Also,
amateurs, by and large, do use the
minimum transmitter power necessary
to conduct their communications.
Therefore, there should be no real
problem if the limits were to be
increased in some instances, We would
like to improve the technique speci-
fied in the Rules for determining
power. Modern communications
requires better methods for deter
mining transmitter power than the
“plate voltage times current”” method.
We are proposing to specify the maxi-
mum transmitter output in terms of
peak envelope power (PEP), except at
the beginner level where the emissions
authorized do permit a fairly accurate
measurement to be made of the input
power using the method now speci-

fied. Under current rules and
practices, the maximum output peak
envelope power that could be

developed would be on the order of
2000 watts (100% modulated, full
carrier, double sideband A3). Specify-
ing this level as advanced amateur
practice, and 6 dB (approximately one
“S" unit) as intermediate amateur
practice (500 watts PEP output) is the
method used to establish these pro-
posals. An additional 6 dB lower step
(250 watts input approximates 125
watts output PEP for A1 and F3
emissions) would be the beginner
level. 6/

16. The requirements for a new
license, as shown in Appendix |l, are
similar to those now in effect, except
the content of the various examinga
tion elements would be adjusted to
more closely correlate with the priv-
ileges for each particular license class.
While we are not proposing to lower,
or increase, the telegraphy speed
requirements, we are proposing a
modification in the manner of testing.
In BM-1724, the petitioner claims
most operators must pass through a
“code hump'’ between the speeds of
11 and 13 words per minute. Possibly
the 5 wpm rate and the 10 wpm rate
require the same skill level. In any
event, the 13 wpm rate does require a
skill level above that required for a 5
wpm rate. Otherwise, there would be
no point to have both a Technician
Class and a General Class under the
present rules, since the two skill levels
are the only difference between the
requirements. Therefore, we are not
proposing any changes in the tele-
graphy examination speeds.

17. Under the proposed system,

the operator license for an amateur
' See _.f.-"_ Appendix I, p 2 J_.
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qualifying by means of a mail examin-
ation on the basis of a protracted
physical disability would have the
letter (D) inserted following the oper-
ator class [example: Advanced (D)
class|. A license of this type would be
renewable without re-examination
upon satisfactory showing the disa-
bility continued, and they could not
appear for a regular Commission
supervised examination. Otherwise,
they would be required to demon-
strate their proficiency through re-
examination. The operator license of
an amateur qualifying by means of a
mail examination on the basis of
difficulty in traveling to a regular
Commission examination point,
would have the letter (C) inserted
following the operator class (example:
General (C) class). The only purpose
of this conditionally issued type of
license would be to provide a tem-
porary authorization until the person
could qualify before a Commission
examiner. Hence, these licenses would
not be renewable, since it would not
be unreasonable to expect a condi
tionally licensed amateur to travel to
one of the many Commission exam-
ining points sometime within the five
year period. He would then have to
successfully complete a regular Com-
mission supervised examination In
order to continue as an amateur radio

operator. |
18. In the best interests of the

Amateur Radio Service, and to be fair
to all amateurs, we believe that every
applicant should clearly establish his
gqualifications for the privileges
authorized by an amateur radio oper-
ator license, Overall, our experience
indicates mail examinations are not as
effective as Commission supervised
examinations in establishing qualifica-
tions. Because of our experience in
re-examining amateur radio operators,
and considering the proposed amend-
ments may place additional demands
upon a mail examination system, we
are proposing some amendments in
Appendix 2 intended to improve the
system. Only an Extra Class licensee
would be eligible to serve as a volun-
teer examiner for all examination ele-
ments. Advanced Class licensees
would be eligible to administer exam-
ination elements for the General (C)
and (D), and Novice Classes. Experi-
menter Class licensees would be
eligible to administer examination ele-
ments for the Technician (C) and (D),
and the Communicator Classes.
Another proposal is to increase the
required number of persons admin-
istering a volunteer examination. The
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second person may be the holder of
any class of amatéur operator license.

19. A specific call sign proposal is
not included in this proceeding. How-
ever, because of the ramifications of
this proposal, some relative comments
are appropriate. Existing licensees will
be able to retain current call signs if
desired, and if authorized for both
privileges, the same call sign may be
used in both Series A and B. Licensees
in Series B entering amateur radio as a
result of this proceeding, will be
issued a distinctive call sign for opera-
tion in that Series. If a later authoriza-
tion for Series A privileges is granted,
the single resulting call sign will reflect
the dual Series authorization. Under
this proposal, Technician Class
licensees could obtain Novice priv-
ileges in Series A without examina-
tion, and therefore could retain their
present call signs if desired. Further
details will be contained in the call
sign proceeding to be issued.

20. In view of the extensive
amendments to the rules requested by
the petitioners, and those proposed
herein, it is imperative those submit-
ting comments carefully consider the
future needs of the Amateur Radio
Service. To this end, we are allowing
more than the normal amount of time
for suggestions and comments to be
filed, These proposals represent our
best thoughts in these important
matters. We are interested in receiving
comments from informed amateurs in
these areas.

21, Authority for the proposed
rule changes herein is contained in
§§4(i) and 303 of the Communica-
tions Act of 1934, as amended.

22. Pursuant to applicable pro-
cedures set forth in 81.415 of the
Commission’s Rules, interested
persons may file comments on or
before June 16, 1975, and reply com-
ments on or before July 16, 1975. All
relevant and timely comments and
reply comments will be considered by
the Commission before final action is
taken in this proceeding. In reaching
its decision on the rules which are
proposed herein, the Commission may
also take into account other relevant
information before it, in addition to
the specific comments invited by this
Notice.

23. In accordance with the pro-
vision of §1.419 of the Commission’s
Rules and Regulations, an original and
14 copies of all comments, pleadings,
briefs, or other documents shall be
furnished the Commission.

24. All filings in this proceeding
will be available for examination by

interested parties during regular
business hours in the Commission’s
public reference room at its head-
quarters in Washington, D.C., (1919 M

Street, N.W.).
FEDERAL
COMMUNICATIONS
COMMISSION
Vincent J. Mullins
Secretary
APPENDIX |
Petitioners

1. RM-1016 D. McGarrett, Center-
reach, New York

2. RM-1363 K. J. Deskur, Endwell,
New York

3. RM-1454 S. C. Davis, Man-
chester, Connecticut

4, RM-1456 W. Green, Peter-
borough, New Hampshire

5. RM-1516 E. W. DeCloedt,
Cupertino, California

6. RM-1521 W. A. Welch, I,

Wappong, Connecticut

7. RM-1526 E. C. Lips, Pittsburgh,
Pennsylvania

8. RM-1535 American Radio Relay
League, Newington, Connecticut

9. RM-1568 E. E. Gooch, Brilliant,
Ohio

10. RM-1572 C. DeWitt, Omaha,
Nebraska

11. RM-1602 C. R. Clark, Notre
Dame, Indiana

12. RM-1615 C. C. Drumeller,
Warr Acres, Oklahoma

13. RM-1629 M. K. Gormley,
APO, New York, New York

14. RM-1633 W. Green,
borough, New Hampshire

15. RM-1656 Ronald A. Reed,
West Los Angeles, California

16. RM-1724 R. A. Cowan, Port
Washington, New York

17. RM-1793 G. Jacobs,
Springs, Maryland, S.F.
Linden, New Jersey

18. RM-1805 Radiotrician Confed-
eration, Grouse Creek, Utah

19. RM-1841 United CBers of
America, Detroit, Michigan

20. RM-1920 C. W. Tazewll, Balti-
more, Maryland

21. RM-18947 R. R. Dopmeyer,
Opelousa, Louisiana

22. RM-1976 Edgewood Amateur

Peter-

Silver
Meyer,

Radio Society, Baldwin Park, Cali-
fornia

23. RM-1991 U.S. Citizens Radio
Council

24. RM-2030 L. E. White, Closter,
New Jersey

25. RM-2043 R. E. Heimberger,

Shaker Heights, Ohio
26. RM-2053 Hercules Radio and
Recording Studio, Daytona Beach

Florida
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27. RM-2149 M. R.
Venice, California

28. RM-2150 W. A. Schroeder,
Cherry Hill, New Jersey

29. RM-2162 Falmouth Amateur
Radio Association, Woods Hole,
Massachusetts

30. RM-2166 W, Brady, Norwalk,
California

31. RM-2216 H. M.
Sunnyvale, California

32. RM-2219 J. C. Hallford, Ft.
Stockton, Texas

33. RM-2256 M. S. Donnell, San
Jose, California

34. RM-2284 S. E. Green, et al,
Austin, Texas

35. RM-2449 P. Williams, Santa
Cruz, California

APPENDIX I

Part 97, of Chapter | of Title 47 of
the Code of Federal Regulations is
amended as follows:

1. £97.5 is amended to read:
597.5 Classes of operator licenses.

{a) The following Series A operator
licenses authorize operations in the
amateur radio frequency bands below
29 MHz:

(1) Advanced Class, Advanced (C)
Class, Advanced (D) Class. Licenses to
conduct amateur radio communica-
tions using advanced level amateur
practices.

(2) General Class, General (C) Class,
General (D) Class. Intermediate grade
licenses to conduct amateur radio
communication for the purpose of
developing individual proficiency
toward qualifying for the Advanced
Class license.

(3) Novice Class. Introductory
grade license to conduct amateur
radio operation for the purpose of
developing proficiency toward qual-
ifying for the General Class license.

(b) The following Series B operator
licenses authorize operations in the
amateur radio frequency bands above
29 MHz:

(1) Experimenter Class, Experi-
menter (C) Class, Experimenter (D)
Class. Licenses to conduct amateur
radio communication using advanced
level practices.

(2) Technician Class, Technician
(C) Class, Technician (D) Class. | nter-
mediate grade licenses to conduct

amateur radhio communication for the
purpose of developing individual pro-

ficiency toward qualifying for the
Experimenter Class license,

(3) Communicator Class. Introduc-
tory grade license to conduct amateur
radio communication for the purpose
of developing individual proficiency

Wardean,

Krawetz,
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toward qualifying for the Technician
Class and Novice Class licenses.

(c) The Extra Class and Extra (D)
Class licenses authorize amateur radio
operation using all authorized priv-
ileges, including certain exclusive priv-
tleges.

(d) The designator (C) following
the type of operator license class
indicates the license is conditionally
issued because the licensee qualified
under the provisions of §97.28.

(e) The designator (D) following
the type of operator license class
indicates the license is conditionally
issued because the licensee qualified
under the provisions of §97.27,

2. 897.7 is amended to read as
follows:

$97.7 Privileges of operator license.

The following operating privileges
are authorized by the class of operator
license indicated for all new amateur
licenses issued after (effective date of
new rules). Amateurs licensed prior to
the date will receive a new license
upon the first renewal after (effective
date of new rules).

(a) Extra Classes. All amateur radio
operator privileges.

(b) Advanced Classes. All amateur
radio operator privileges below 29
MHz, except for frequencies
3500-3525 kHz, 7000-7025 kHz
14000-14025 kHz, and 21.000-21.025
MHz.

(c) General Classes.

(1) Frequencies 1800-2000 kHz,
3525-3775 kHz, 3890-4000 kHz,
7.025-7.150 MHz, 7.225-7.300 MHz,
14,025-14.200 kHz, 14.275-14.350
kHz, 21.025-21.250 MHz, 21.350.

21450 MHz and 28.0-29.0 MHz
within the limitations of § 97.61.

(2) Emissions A1, A3, and F3,

(3) Except for power limitations set
forth in §97.61, the maximum trans-
mitter output power shall not exceed
500 watts peak envelope power.

(d) Novice Class.

(1) Frequencies 3700-3750 kHz,
7100-7150 kHz, (7050-7075 kHz
when the amateur radio operation is
not within Region 2), 21.100-21.200
MHz, and 28.100-28.200 MHz.

(2) Emission A1,

(3) 250 watts input power to the
transmitter final amplifying stage
supplying radio frequency energy to
the antenna, exclusive of power for
heating the cathode of a vacuum
tubels), within the limitations of
§97.67.

(e) Experimenter Classes. All ama-

teur radio operator privileges above 29
MHz.

(f) Technician Classes.

(1) All amateur frequencies above
50 MHz.

(2) Emissions A1, A3, and F3.

(3) Except for power limitations set
forth in §97.61, the maximum trans-
mitter output power shall not exceed
500 watts peak envelope power.

(g) Communicator Class.

(1) All amateur frequencies above
144 MHz.

(2) Emission F3. .

(3) 250 watts input power to the
transmitter final amplifying stage
supplying radio frequency energy to
the antenna, exclusive of power for
heating the cathode of a vacuum
tube(s), within the limitations of
897.67.

3. §97.9 is revised to read as follows:

§97.9 Ehgibility for a new operator
license.

Any citizen 1/ or national of the
United States is eligible to apply for
an amateur radio operator license. A
person may be issued no more than
one operator license in Series A, and
no more than one in Series B. A
holder of an Extra Class operator
license may not hold any other ama-
teur radio operator license issued by
the Commission. The requirements for
each operator class are:

{a) Extra Class: Applicant shall
have successfully completed examina-
tion elements 1(C), 2(A), 2(B), 3(A),
3(B), 4(A), and 4(B).

(b) Advanced Class: Applicant shall
have successfully completed examina-
tion elements 1(B), 2(A), 3(A), and
4(A).

(c) General Class: Applicant shall
have successfully completed examina
tion elements 1(B), 2(A), and 3(A).

(d) Novice Class: Applicant shall
have successfully completed examina

tionelements 1(A) and 2(A).
(e) Experimenter Class: Applicant

shall have successfully completed
examination elements 1(A), 2(B),
3(B), and 4(B).

(f) Technician Class: Applicant

shall have successfully completed
examination elements 1(A), 2(B), and
3(B).

(g) Communicator Class: Applicant
shall have successfully completed
examination element 2(B).

4. Section 97.13 and headnote are
revised to read as follows:

$97.13 Eligibility for renewal of
operator license.

(a) An amateur radio operator
license, other than a conditionally
issued license, may be renewed upon
proper application, in which it is

IS Semafe. Hill 245757 if

ciltzenship reguiremenl,

enacted; wowld  dele iy
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stated that the applicant is fully qual-
ified in the requirements for the
original license of the class being
renewed. If the applicant is not fully
qualified, the license will not be
renewed, and the applicant may apply
for a new operator license if and when
he qualifies by examination at a later
date.

(b) If a license, other than a condi-
tionally issued license, is allowed to
expire, application for renewal may be
made during a period of grace of 1
year after the expiration date. During
this 1 year period of grace, an expired
license is not valid. A license renewed
during the grace period will be dated
currently and will not be backdated to
the date of its expiration.

(c) Application for renewal of an
amateur radio operator license shall be
submitted on FCC Form 610 and shall
be accompanied by the applicant’s
operator license or photocopy
thereof. Application for renewal of
unexpired licenses must be made dur-
ing the license term. In any case in
which the licensee has, in accordance
with the provisions of this section,
made timely and sufficient application
for renewal of an unexpired license,
no license with reference to any
.activity of a continuing nature shall
expire until such application shall
have been finally determined.

(d) Operator licenses obtained on
the basis of §97.28 are not renewable.

(e) Operator licenses obtained on
the basis of §97.27 are not renewable
unless the application is accompanied
by a current physician’s affidavit.

(f) Extra Class operator licenses are
issued for the life of the licensee, and
do not have to be renewed.

5. Section 97.15 is added new to read
as follows:

§97.15 Modification of operator
license.

(a) Application for modification of
an amateur radio operator license shall
be submitted on FCC Form 610 and
shall be accompanied by the appli-
cant's operator license(s) or photo-
copy(s) thereof.

(b) When only the name of the
licensee is changed, or when only the
mailing address is changed, a formal
application for modification of license
is not required. However, the licensee
shall notify the Commission promptly
of these changes. The notice, which
may be in letter form, shall contain
the name and address of the licensee
as they appear in the Commission’'s
records, the new name and/or address,
as the case may be, the primary
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station call sign and class of operator
license. The notice shall be sent to
Federal Communications Commission,
Gettysburg, Pennsylvania 17325, and
a copy shall be kept by the licensee
until a new license is issued.

6. Section 97.21 is revised to read as
follows:

§97.21 Examination elements.

Examination for amateur radio
operator privileges will comprise one
or more of the following elements:

(a) Element 1(A): Slow speed tele-
graphy test in International Morse
code at 5 words per minute.

(b) Element 1(B): Intermediate
speed telegraphy test in International
Morse code at 13 words per minute,

(c) Element 1(C): High speed tele-
graphy test in International Morse
code at 20 words per minute.

(d) Element 2(A): Rules, basic prin-
ciples, and amateur practices essential
to beginners’ amateur radiotelegraphy
operation using the privileges
authorized to the Novice Class,

(e) Element 2(B): Rules, basic prin-
ciples, and amateur practices essential
to beginners’ amateur radiotelephony

operation using the privileges
authorized to the Communicator
Class.

(f) Element 3(A): Rules, inter-

mediate level principles, and amateur
practices essential to amateur radio
operation wusing the privileges
authorized to the General Class.

(g) Element 3(B): Rules, inter-
mediate level principles, and amateur
practices essential to amateur radio
operation using the privileges
authorized to the Technician Classes.

(h) Element 4(A): Advanced level
principles and amateur practices essen-
tial to amateur radio operation using
the privileges authorized to the
Advanced Class.

(i) Element 4(B): Advanced level
principles and amateur practices essen-
tial to amateur radio operation using
the privileges authorized to the Exper-
imenter Class.

7. Section 97.23 is revised to read as
follows:

97.23 Examination requirements.

(a) The telegraphy test required of
an applicant for an amateur radio
operator license shall determine the
applicant’s ability to send correctly by
hand using a hand key (or, if supplied
by the applicant, a semi-automatic or
electronic, hand operated key, other
than keyboard type) and to receive
correctly by ear, in plain language,
messages in the International Morse
code at not less than the prescribed

speed, counting 5 characters to the
word, each numeral or each punctua-
tion mark counting as 2 characters.

(b) All written examinations for an
amateur radio operator license shall be
completed by the applicant in legible
handwriting or hand printing by
means of ink or pencil. Whenever the
applicant’'s signature is required, his
normal signature shall be used. Appli-
cants unable to comply with these
requirements, because of a physical
disability, may dictate their answers
to the examination questions and to
the receiving code test. |f the examin-
ation, or any part thereof, is dictated
by the applicant, the examiner shall
certify the nature of the applicant’s
disability and the name and address of
the person(s) taking and transcribing

the dictation.
8. Section 97.25 is revised to read as

follows:

£97.25 Examination credit.

(a) An applicant for an amateur

radio operator license will be given
credit for those examination elements
required for any other class or oper-
ator license held when the application
is filed. However, credit will not be
given for examination elements 1(B),
3(A), 3(B), 4(A), and 4(B) given
under the provisions of §97.30 for a
class of operator license other than
that being applied for, except for
holders of Advanced (D) Class, Exper-
imenter (D) Class, General (D) Class,
and Technician (D) Class when qual-
ifying for a license under the pro-
visions of §97.27.
NOTE: Credit for examination ele-
ments will be given to applicants
holding a valid operator license at the
time of the adoption of this rule, in
accord with the following schedule,
during a period not exceeding one
year following the expiration date on
the current license:

(1) Amateur Extra Class: All exam-
ination elements.

(2) Amateur Extra (C) Class: Ele-
ments 1(A), 2(A) and 2(B). Also all
other examination elements as if
passed on the basis of § 97.27.

(3) Advanced Class: Elements 1(A),
1(B), 2(A), 2(B), 3(A), 3(B), 4(A),
and 4(B).

(4) Advanced (C) Class: Elements
1{A), 2(A), and 2(B). Also elements
1(B), 3(A), 3(B), 4(A), and 4(B) as if
passed on the basis of §97.27.

(5) General Class: Elements 1(A),
1(B), 21A), 2(B), 3(A), and 3(B).

(6) Conditional Class: Elements
1(A), 2(A), and 2(B). Also elements
1(B), 3(A), and 3(B) if passed on the
basis of §97.28,
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ANOTHER TROUBLEMAKER

Please take your magazine and
shove it — into my new mailbox.

Sundry folk say you're biased,
muck-raking, and print too much
on subjects other than ham radio.
So what? | get two ham mags, and
yours is the one which gets read
first and more thoroughly (even
with the small type).

Maybe it's because I'm a
gadfly myself in other areas, that
keeps me behind you — just don't
let me forget to renew, or you'll
really get a nasty letter.

Jim Tolson WASJTW

HE KEEPS UP

Personally, | find the satellite
interesting — even after 42 years
as a ham! For example, | have
four uplink antennas and three
downlink antennas, all on coax
switches. Changing from one to
the other is most educational, as
you can imagine. Listening, with
~your own ears, to the results of
your tests by monitoring your
own downlink signal on 29 MHz,
leaves no room for inflated re-
ports, baloney reports, etc., etc.
Very illuminating. | also, with a
Variac, have changed transmitter
output from 35 Watts to 1 Watt
and observed what happened.

Stuart D. Cowan W2LX

MORE FAN MAIL

Would you like some fan mail?
Here it is!! First | am not a Ham
or Radio Amateur. | am just
interested in general electronics
and its many applications. Also
since | work with Low Light
Level TV on AC-130 gunships in

Thailand, | am also interested in
electronics as it applies to TV
both transmitted and closed cir-
cuit. | like the idea of your
proposed Solid State column. The
only problem is | can't decide

22

I inslist thet you

bl b ; L N s *F &
brint ey

which columnist from the samples
published would be the best, they
are all good! As for your publish-
ing your problems with the IRS,
KEEP DOING IT!!! Maybe if
more people spoke up the US
Internal Police Service would be
put back in the normal judicial
system where it belonags.

Ralph A. Linder Jr.

RESPONSE TO
“FAN MAIL"”

Under the “Fan Mail'’ section,
the letter from KB6BR should be
disregarded. Hillsborough, Cali-
fornia is a town reserved for the
VERY RICH. Obviously Mr.
Naylor can be critical of you and
your tax problems. He probably
has never had to pay any. And he
probably owns several shares of
stock in the IRS.

Alan Christian WAGY OB

PROBLEM SOLVED

The Baltimore Amateur Radio
Club maintains a machine on
07/67. Sometime this month the
present 07/67 will switch to
34/94. This will be a calling
repeater only, with 30 seconds
time out. Once it times out it will
take 30 seconds to reset, so it
won't be much good for anything
except a quick call. BARC is
putting up a whole new repeater
on 07/67 which will have a lot
better coverage.

What they eventually want
with the calling repeater is for
everyone to monitor 94. Then
you can make a call and switch to
a rag chewing repeater. The way it
is now is | have to call people on
as many as 4 repeaters before |
find the one they are monitoring.
A calling repeater will solve this
problem.

Steve Uhrig WA3SWS

EXPERIMENTERS NEEDED

Wanted: Serious, qualified, in-
telligent hams interested in vital
fundamentals of life to read the
“Fields of Life’" by Dr. Harold S.
Burr, Ballantine paperback 23559
$1.50 and/or ‘'Design for
Destiny’” by Ed. W. Russell,
Ballantine 23405 $1.25 and then
develop suitable direct current
amplifiers that are stable and can
be duplicated with reliability and
economy so that these Fields of
Life can be measured in millivolts
with extremely high input resis-
tance. To be used with ordinary
test meters such as 20k ohms per
volt VOM. Special electrodes
needed too.

Use in family planning and as
an indicator of disease. It gets
down to what really makes us tick
and where we go from here. From
Ballantine Books Inc., 201 E.
50th St., NYC 10022 plus two
bits postage per order. Doctors
and others here interested. All
correspondence answered.

Charles A. Moore XE1CMB
Av. 27 Poniente 2520
Puebla, Puebla, Mexico

RF CLIPPER

That Clipper is built around
the low cost filters from
Amperex. | checked with the
company. They are no longer in
Houppauge and dropped the filter
line. The Clipper is good but
other sources of filters have to be
found.

Kurt Bittmann WB2YVY
Can’t win ‘em all, . . Wayne
?

In reference to 73 Magazine,
Sept. ‘74 page 27. | was reading
the address of the author of "A
Ham Radio Severe Weather Warn-
ing Net”. Is the street number
printed correct, or was the typist
thinking about transistors while
writing the draft.

... WA3RSP

While the typist MAY have
been thinking about transistors at
the time, she also had her mind

on her work. Yes: the address is

correct.
. .. Wayne

Continued on page 131
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(7) Conditional Class (P) Class:
Elements 1(A), 2(A), and 2(B). Also
elements 1(B), 3(A), and 3(B) as if
passed on the basis of §97.27.

(8) Technician Class: Elements
1(A), 2(B), 3(A) and 3(B).

(9) Technician (C) Class: Elements
1(A), 2(A), and 2(B). Also elements
3(A) and 3(B) as if passed on the basis
of £97.28.

(10) Novice Class: Elements 1(A)
and 2(A).

(b) Upon request, an applicant for
an amateur radio license will be given
credit for element 1(A) and 1(B) if
within 5 years prior to the receipt of
his application by the Commission, he
held a commercial radiotelegraph
operator license or permit issued by
the Federal Communications Conmr-
mission.

(c) Upon request, an applicant for
an amateur radio operator license will
be given credit for elements 1(A),
1(B), and 1(C), if he holds a valid
First Class commercial radiotelegraph
operator license or holds any com-
mercial radiotelegraph operator
license or permit issued by the Com-
mission containing aircraft radiotele-
graph endorsement.

(d) Applicant submitting evidence
of having held the Amateur Extra
First Class operator license and having
held its successor license will be given
credit for examination element 1(C) if
he so reguests. An applicant must
present his proof in advance of the
desired examination time to the Ama-
teur and Citizens Division, Washing-
ton, D.C., 20554 and receive a letter
of certification for presentation to the
Commission Field Office where the
examination will be taken. No credit
for the telegraphy requirement will be
given without the letter of certifica-
tion.

9. Section 97.27 and headnote are
revised to read as follows:

$97.27 Availability of operator
license to physically disabled persons.

If it is shown by physician’s certifi-
cate an applicant is unable to travel to
any regular Commission examination
point because of a protracted physical
disability, a new or renewed Extra (D)
Class, Advanced (D) Class, Experi-
menter (D) Class, General (D) Class,
or Technician (D) Class operator
license may be issued on the basis of
examinations successfully passed
under the provisions of §97.30. These
licenses may not be renewed without
a current physician’s affidavit.

10. Section 97.28 and headnote are
revised to read as follows:
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$97.28 Availability of operator
license to persons residing at great
distances from Commission examina-
tion points.

(a) A new Advanced (C) Class,
Experimenter (C) Class, General (C)
Class, or Technician (C) Class license
may be issued on the basis of examin-
ations successfully passed under the
provisions of £ 97.30 under one of the
following conditions:

(1) If the applicant’s legal resi-
dence, mailing address, and/or any
station location or proposed station
location are more than 175 miles
actual distance from the nearest Com-
mission examining point.

(2) If the applicant is shown by
certificate of the commanding officer
to be in the armed forces of the
United States at an Army, Navy, Air
Force, or Coast Guard station and, for
that reason, to be unable to appear for
examination at a Commission examin-
ation point.

(3) If the applicant demonstrates
by sufficient evidence that he is
unable to appear at a Commission
examination point because his current
temporary residence, for the 12
coming months is outside the contin-
ental limits of the United States, its
territories or possessions.

(b) Operator licenses obtained
under the provisions of these rules are
not renewable,

11. Section 97.29 and headnote are
revised to read as follows:

§97.29 Manner of conducting
Commission supervised examinations.

(a) Except as provided by £97.27
and £97.28, examination elements
1(B), 1(C), 3(A), 3(B), 4(A) and 4(B)
may only be administered by an
authorized Commission employee or
representative at locations and at
times specified by the Commission.,

(b) Examination element 4(A) may
only be administered to a person

having successfully passed element
3(C).

(C) Examination element 4(B) may
only be administered to a person
having successfully passed element
3(B).

(d) Examination element 3(A) may
only be administered to a person
having successfully passed element

2(A).
(e) Examination element 3({B) may

only be administered to a person
having successfully passed examina-
tion elements 2(B).
12. Section 97.30 is added new to
read as follows:

£97.30 Manner of conducting mail
examinations.

(a) Unless otherwise prescribed by
the Commission, examination ele-
ments 1(A), 2(A), 2(B), and any
elements administered under the pro-
visions of §97.27 and £97.28 will be
conducted and supervised by two
proxy volunteer examiners proposed
by the applicant and approved by the
Commission. The volunteer examiners
shall be at least 21 years of age, shall
be unrelated to the applicant, and at
least one shall hold the proper class of
license to administer examinations in

accordance with the following
schedule:

(1) Extra Class: All examination
elements.

(2) Advanced Class: Examination
elements 1(A), 1(B), 2(A), and 3(A).

(3) Experimenter Class: Examina-
tion elements 1(A), 2(B), and 3(B).

(b) Written examinations shall be
obtained, administered, and submitted
in accordance with the following pro-
cedure:

(1) Within 10 days after success-
fully passing any required telegraphy
examination element, an applicant
shall submit an application (FCC
Form 610), together with any filing
fee prescribed, to the Commission’s
office in Gettysburg, Pennsylvania
17325. The application shall include a
written request from the volunteer
examiners for the appropriate examin-
ation papers. The examiners’ written
request shall include (1) the name and
mailing address of the volunteer exam-
iners, (2) the name of the applicant,
(3) a statement by the wvolunteer
examiners that the applicant has
passed the telegraphy examination ele-
ment for the class of operator license,
if required, under their supervision
within the 10 days prior to the sub-
mission of the request, and (4) the
volunteer examiners’ signatures.
Examination papers will be forwarded
to one of the volunteer examiners.
NOTE: When the applicant is entitled
to credit for any telegraphy examina-
tion element under the provisions of
£97.25, an application may be sub-
mitted without regard to the 10 day
limitation. The examiners’ request
should then state that a telegraphy
examination was not administered for
that reason. The applicant should
furnish details as to the class, number,
and expiration date of any license
involved.

(2) The proxy volunteer examiners
shall be responsible for the proper
conduct and necessary supervisions of
the examination. Administration of
the examination shall be in accor-
dance with the instructions included
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with the examination papers.

(3) The examination papers, either
completed, or unopened in the event
the examination if not administered
for whatever reason, shall be returned
by the volunteer examiner to the
Commission’s office at Gettysburg,
Pennsylvania, no later than 30 days
after the date the papers are mailed by
the Commission (the date of mailing is
normally stamped by the Commission
on the outside of the examination
envelope).

13. Section 97.33 is amended to read
as follows:

§ 97.33 Eligibility for re-examina-
tion.

An applicant who fails an examina-
tion for an amateur radio operator
license may not take another examina-
tion for the same or higher class
license in the same series within 30
days.

14. Section 97.35 and headnote are
revised to read as follows:

$97.35 Additional requirements
for licensees holding licenses on the
basis of mail examinations.

(a) A licensee holding an amateur
radio operator license obtained by a
mail examination administered by
proxy volunteer examiners may be
required to appear for a Commission
supervised examination at a location
designated by the Commission. |If the
licensee fails to appear for this exam-
ination when directed to do so, or
fails to pass such examination, the
amateur radio license(s) involved shall
be subject to cancellation. When a
license is cancelled under this pro-
vision, a new license will not be issued

for the same class of operator license
as that cancelled.

(b) A holder of an amateur radio
operator license obtained on the basis
of a mail examination under the pro-
visions of §97.27 shall make applica-
tion for re-examination within one-
year upon becoming able to travel to
any Commission examination point.

(c) A holder of an amateur radio
operator license obtained on the basis
of mail examination under the pro-
visions of §97.28 shall apply for
re-examination within one-year of
when the licensee changes his legal
residence, or mailing address, and/or
any station or proposed station loca-
tion within 175 miles actual distance
to the nearest Commission examina-
tion point, or when a new examina-
tion point Is established within 175
actual miles distance to the licensee’s
legal residence, mailing address, or
station location,

15. Section 97.38 is added new to
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read as follows:

$97.38 Types of station licenses
and eligibility.

(a) The following types of station
licenses are available to properly
licensed amateur radio operators.

exceeding the power limitations speci-
fied herein shall not be operated In
the Amateur Radio Service unless
there s Iincorporated adequate
measures to insure the limitations will
not be exceeded.

Type of station

" Series A Primary station.

Series A Secondary station.

Series B Primary station.

Series B Secondary station.
Series A Club station.

Series B Club station.

Repeater station, Control
station, Auxiliary Link
station, Space station.

Military Recreation station.

Eligible licensees
Extra Class, any Series A
Class operator.

—do—
Extra Class, any Series B
Class operator.

—d0—

Extra Class, Advanced Class
operator.

Extra Class, Experimenter
Class operator.

Extra Class, Experimenter
Class operator.

Individual, whether or not
a licensed amateur radio
operator, who is in charge
of a proposed Military
Recreation station.

16. Section 97.67(a) & (b) are

amended and part (d) added to read as
follows:

8§97.67. Maximum authorized
power.
(a) Within all other limitations

specified herein, amateur radio sta-
tions shall use the minimum amount
of transmitter power necessary 1o
carry out the desired communications.

(b) Except for power limitations set
forth in §97.7 and §97.61, the maxi-
mum transmitter output power shall
not exceed 2000 watts peak envelope
power.1/

(d) Any transmitter capable of

1/ This is one proposal under consideration. The

Commission is also considering alternatives such as
PEP-inpul, average power input, ratios of peak lo
average poaower oulput and limitations on dissipa-
tion ratings of final power amplifier devices or a
combination of these, Specific commenits on the
practicality of these proposals, allernate proposals
and the practicality of allendant power measuring
!echnfques by amateur stations are requesied,

We request commenis on the need for rules
limiting the use of techniques which increase the
average power in A3 single sideband suppressed
carrier transmissions. without increasing the peak
envelope power. The commentis should discuss the
various lechnigques utilized for the purpose in the
Amateur Radio Service, the engineering standards
that must be observed for good amateur practice
when using these technigues, the nature of any
unnecessary interference that can be caused by the
improper use of these lechniques, and the capa-
bilities of amateurs to make
necessary {0 proper usage.

measure ments

......

Ste on Identifier

o ~ The CWID-50 provides
*_;f' . automatic ID for repeater
Mﬁﬁ" starMns in perfect Morse code. Has
o _____ ”"* factﬂry—prngramrnedlc memory. Brochure
@; de&cnbes CWID-50and CWD rack models.

trrol signal

5964 W. COLUMBIA PLACE
DENVER, COLORADO 80227
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SYNTHESIZED FM TRANSCEIVERS

HEY! This is like two transceivers in one!
Fully synthesized covering 143.5 to 148.5 MHz in
5 kHz increments. Standard 600 kHz offsets up or
down automatically. Reverse simplex and
frequency split allow totally independent receive
and xmit frequencies, and a priority channel guard
that switches you back to it as soon as a signal is
detected.

® Sensitivity — .35uV for 12 dB sinad, .30uV for
20 dB quieting

® 20 watts output

® |Intermodulation, spurious and image 60 dB
® 10 pole xtal filter

® Frequency stability .001%

® S-meter speaker built in

® |ndependent selectable priority channel

Here it is, the FMer’s dream, a fully
synthesized transceiver that’ll cover the
entire two meter band, PLUS a built-in
scanning receiver that'll locate any repeater
frequency in your area that’s in use. . .

$1495.00

® Freguency stability of 0.0005% ® Operates on FM, AM or Modulated CW

® Built-in tone burst and PL encoders and ® Built-in DC and AC power supplies
decoders ® Frequency range of 143.5 to 148.5 MHz in 5

EBC 144

® Built-in touch tone pad

® Full LED Digital readout

® Built-in S Meter also serves as VSWR bridge,
power output meter, battery indicator, deviation
indicator and discriminator meter

® Audio output 4 watts @ 10% THD

® Speaker built-in to left side of cabinet for
maximum mobile reception

® Headphone jack for noise-free mobile operation
® | ndependent selectable priority channel

® Built-in Auto CQ n 5
® Temperature range from —-20 to 170
Fahrenheit

® Size: 4" Hx 8" Wx 10" D Weight: 10 pounds
® One million channels (1000 Rec. x 1000
Trans.)

I

4

cIne

kHz increments
® Autoscan in 5 kHz steps across entire band,
with adjustable speed and frequency himits

® Synthesizer flexibility that offers choice of 600
kHz up or down, 1 MHz up or down, simplex,
frequency sphit, or any nonstandard split
(programmable ) all from a single function switch
® Receiver sensitivity of 0.35 mV for 12 dB
SINAD on FM

® Dual power output of 20 watts or 5 watts
across entire band

® Adjacent channel rejection (30 kHz) 100 dB
minimum

® |maage spurious and intermodulation (EIA) 80
dB minimum

® 10 pole, 13 kHz crystal filter

15A River Sireet
New Rochelle NY 10801

ncy
Oon Corp.




E.H. Sommerfield W2FJT
49 Spring Road
Poughkeepsie NY 12601

hen operating SSTV the use of a
fast scan monitor provides the

means to adjust the scene at a 15 frames/

second rate rather than the standard 8
seconds/frame rate — a ratio in round
numbers of 120:1. Commercial fast scan
display units sell for about $250. Oscillo-
scopes now sell in the $120 range and are
usually large and bulky. Who wants to tie up
a scope for display only? This article des-
cribes modifications that can be made to a
standard Heathkit monitor scope, found In
many stations, to provide the fast scan
display feature for the popular Robot 80A

Camera.
The modification is based upon the

assumption that the trapezoidal display
found in the HO-10 is seldom used. | have

VZA 2ZAXT
B+LO +230
BOTTOM
OF eT RE c3
PICTURE CA 1000 =2 el 02 NN

| W \|
‘ 50V DISK , 71
iafehor s | 2 T=T .
D—%I A— EXT

/W DISFLAY

Sneaky Fast Scan
Monitor for SSTV

used it only once in 5 years.

Circuit Descriptions
Vertical Amplifier

The vertical amplifier, Fig. 1, was modi-
fied to satisfy two criteria:

1. Maximum sensitivity to a positive
sawtooth at VIA.

2. No voltage transients on external verti-
cal input line when mode switch is operated
from display to EXT.

The vertical tast scan signal, from the 80A
camera, is taken directly from the vertical
yoke. This is a positive going sawtooth with
a negative magnetic overshoot. C7 is used to
minimize that overshoot. Notice that the
coupling capacitor C3 i1s located on the input

veas

B+ HI +580
RA
330K c5
1F2W 2
10% \1 TO CRT PINS
B 71 —* LOWER VERT
7 DEFL. PLATE

el i

RE BOTTCM OF 5I;HEEN+W
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WHITE
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=
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FAST SCAN 1200 T WHITE MUDE SW-A
VERT IN ik N
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side of mode switch-A to prevent voltage
transients from being applied to the external
vertical input line when the mode switch is
operated. Such voltage transients could
damage external semiconductor circuits.

Horizontal Amplifier

The horizontal fast scan signal from the
80A camera is a positive going sawtooth.
The amplitude of this signal is about the
same as the fast scan vertical signal and
requires two stages of amplification, Fig. 2.
V1A the horizontal preamplifier must pass a
15Hz signal which accounts for the large
capacitances (CB,CC). Notice also that both
coupling capacitances have been moved to

the input side of mode switch-B. This was
done, as in the case of the vertical amplifier,
to prevent voltage transients from being
applied to the external horizontal input line
when the mode switch is operated.

Video Amplifier

The HO-12 has no provision for video, or
Z input. A video amplifier, Fig. 2, described
by ROBOT in their Field Service note #4
was installed in V2B. This circuit is sensitive
to negative pulsing signals. The video grid
resistor, RF, or the bias resistor, RG, can be
made variable for gain control. | found
15052 for RG satisfactory using the intensity
control to vary the display. If the display is

TOP BOTTOM
ANT ANT
CONN CONN
FROM VERT AMP
V28 CS 02uF o R o
22 75
:-31**)I-;= FROM 2 TONE
FROM HORIZ AMP \ oR QUTPUT
V3C CI5 22uF | LOWER PLATE B+ HI 580 OFE '\ !
cia RSO A9 ’?7 c9
& 1“.,"-_-3 > 330K S00K .9
-+ 71 HORIZ POS
ATTENUATOR
13 B+ HI +5B0O
|
R ™ LRI7 o RIS
3 33IMEG <3 3MEG * il T o aTK RI4
500K
VERT POS
FROM VIDEO /J7 ciz
AMP VIB " ’|"' 1000
CE .033/1600 *2800—# ¢ i S
T —_———
&» El‘
AL *PARTS REMOVED FROM ORIGINAL CIRCUIT
DA ADDITIONAL PART REQ'D - DIODE DA
GE-509 2 100K
ICOOPIV
"I'"f'r
R48 R4S /b
IMEG 3 3MEG
-1400V INTENSITY FOCUS
Fig. 3.
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too contrasty RG can be increased to

240-300£2 as required.

CRT

Three basic modifications were made to
the CRT, Fig. 3, circuitry to:

1. Increase the vertical deflection.

2. Provide Z or video input.

3. Provide means to shut off the rf signal
vertical input.

The 1MS2 resistor connected to the verti-
cal deflection plate pin 9 was increased to
3.3uM. C8, through which the lowest level rf
signal is applied to the vertical deflection
plate, was removed and the switch point
grounded to provide a means to shut off the
rf input. This allows the display to be viewed
while the picture is being transmitted —
good if you’re prone to move. In most cases
It is not necessary to view the rf unless
setting up or in case of troubles.

Mode Switch/*“A”’ Scan Feature

The mode switch was changed from a
2-pole 3-position to a 2-pole 4-position
switch, see Figs. 1 and 2. The currently
installed mode switch has 2-poles 5-positions
with only 3 being used, and can be modified
with some difficulty. | recommend a new
2-pole 4-position switch.

The extra position allows amplified fast
scan video to be applied to the vertical input
and fast scan deflection to the horizontal
Input. These two signals result in an “A”
scan, allowing synchronized video to be
displayed. An “A” scan display is used for
precise adjustment of the camera brightness
control (see operation).

Physical Modification

In order to keep the fast scan signals
together, the video input was entered via the
two tone jack. The two tone signal was
relocated to the lower antenna connector.
Since there was no room to mount a
terminal strip near the two tone tube, V4,
the junction of R30, R38 and R52 was
soldered to a short length of stiff wire the
other end of which connects to the lower
antenna connector. The junction is, there-
fore, self-supporting. In order to prevent the
junction from shorting to pot R29 a strip of
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plastic tape was placed on the pot. The
antenna is connected to the single connector
via a coax ‘1" fitting.

The two exciter connectors, now no
longer needed, were used for the external
inputs; the top for vertical and the bottom
for horizontal. The location of these connec-
tors is convenient for connecting shielded
wires to the mode switch.

The .003uF. 1600V video coupling
capacitor CE and the 24K 2W RD are
connected via a 3 lug terminal strip. This
strip Is mounted on the side of CRT neck
that is closest to the bottom side of the
chassis. It is mounted using the same screw
that mounts a terminal strip already in this

TOP VIEW
TO +280 &)
PIN 6 OF CRT CRT
NECK CLAMP
A FRONT
2 W
—j< TERMINAL STRIP
CURRENTLY MOUNTED-
017800\ . [CF o /A AFTER BEING REVERSED
DISK =~ 3
e ~—IMEG I/2W
( 033 \ )
1600V \
\ “_VIDEO TO MODE SW-A

FROM VIB PING
VIDEO AMPLIFIER

Fig. 4.

location, Fig. 4. The strip currently mounted
must be positioned such that its body is
towards the CRT neck.

Coupling capacitors 2uF 600V CD, and
02uF C3 are mounted in the area of the
mode switch.

The .22uF C6 is relocated from pin 8 to
pin 3 of V1. Do not remove the ground end.

Don’t physically remove the wire con-
necting pin 7 of V1 to pin 7 of the CRT.
This wire is later used from pin 6 of V1B to
the .033/1600 CE located on the CRT neck.

The shielded lead from V1 pin 2 is
relocated to V1 pin 1.

External Inputs

Two external inputs, vertical and hori-
zontal, were wired to the mode switch to
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Operation

Mode Switch
HO-10 Sine A-Scan Display Ext.
Intensity Adjust to level to Normal Black looks As desired
eliminate 2"’ black
modulation
Focus As required for intensity.
Vertical gain and
Position As required but below ovarload level.
Horizontal and
Position As required.
Sweep Frequency As required N/A N/A N/A
Rf Attenuator
{in rear) As required Off Off/On Off
When on, SSB
rf overlays

permit attachment of an audio frequency
spectrum analyzer or other device. The
sensitivity of the vertical input is too nega-
tive pulsing. The sensitivity of the horizontal
input- is either polarity. Note that both
external inputs are direct, not ac coupled.
This was done in order to keep these inputs
flexible. This allows the coupling capacitors
to be matched to the external signal source
frequencies and voltage polarities.

Power Supply Considerations Under No-
Signal Input Conditions

The 6BN8 required 600mA of filament
current. The 12AT7/12AX7 requires only
300mA, a net reduction of 1.9W.

The original V2B required 7.2mA at
580V, the revised V2B requires about
1.5mA at 580V — a net savings of 3.3W.

The new horizontal preamp requires
3.3mA at 230V or an additional .76 W.

The new video amplifier requires 4.9mA
at 230V or an additional 1.2W.

The net high voltage current drain is plus
1.5mA.

These values will vary of course, under
signal conditions. But the net change Is
towards less power consumption.

Chart
In order to adjust camera brightness, set

mode switch to “A” scan. Black will be
towards the top of the screen and white will

FEBRUARY 1975

display during
transmission, but
can still be seen.

be towards the bottom of the screen. Adjust
camera brightness for maximum difference
between black and white signals levels.
Notice that any further increase in bright-
ness causes an increase in the overall down
position of the vertical spikes (background
shading), but does not increase the white to
black ratio of the picture elements. This can
be checked by switching to the display mode
and ‘‘rocking”’ the brightness control either
side of the optimum setting. The contrast
can now be adjusted by looking at both
display and ““A” scan positions of the mode
switch and touching up the brightness as
required.

Conclusion

The display obtained with these modifica-
tions completely fills the screen and then
some. The linearity of the display is not of
TV quaiity but is more than sufficient for
this application.

The camera was operational for one week
before the modifications to the HO-10 were
completed. The difference in performance
and picture quality and the ease which they
are obtained, has definitely established the
need for Fast Scan Display. The estimated
cost of $11 for new parts is, without a
doubt, a good investment to increase the
versatility of an already valuable piece of

monitoring equipment. .. .W2F)T
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offer a variable dot-to-dash ratio, or
iIf they do, than the dot-to-dash ratio usually
changes with speed or weight. Timing is
normally done by a multivibrator, which
inherently causes the dot-to-dash ratio to
vary with speed or weight. To solve this
problem, a keyer was constructed which uses
an integrator as the timing element. This

circuit offers the following features:
1. A single potentiometer adjusts the

speed continuously over a 3 to 1 range, and
a switch changes ranges. Changing the speed
has no effect on the ratio of dots to dashes
or the weight (on-to-off time) of a character.
2. A single potentiometer adjusts the ratio
of dots to dashes by changing the speed of
the dots but not the dashes. This adjustment
does not affect the weight.

3. The weight is controlled by two separ-
ate potentiometers, one for dots and one for
dashes. These adjustments are not interact-
ing and do not affect the speed or ratio.

Most electronic keyers either do not
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Richard Winkelman K6ZN
Henry Olson W6GXN

P.O. Box 995

Menlo Park CA 94025

Behold ! — Super-key

4. Characters are self-completing. When a
dot or dash is started, it is automatically
completed and a space inserted between it
and the next character.

5. Dot insertion is used. This permits dots
to be inserted between a train of dashes,
without releasing the dash key.

Fig. 1, shows the circuit which forms a
dot or dash. An operational amplifier is used
as an integrator. An operational amplifier is
simply a very high gain amplifier. As far as
the external circuit is concerned, the opera-
tional amplifier can be considered to have
infinite gain, infinite input impedance, and a
low output impedance. In Fig. 1, the two
inputs to the operational amplifier are la-
beled (-) and (+). When a capacitor is
connected between the output and the
inverting input (-), it becomes an integrator.
It is called an integrator, because all of the
current, i1, must flow into the capacitor, C,
and the output voltage Vg adjusts itself so
that the capacitor voltage is equal to the
integral of the current, i1, divided by C. In
other words, the capacitor voltage, Vg,

equals:

i d PN S
11 t g 1] t
C C

where i1 is the average current over a time
interval, At. If STA is closed and SIB is
open, then iy = +V{/RA flows into C, and
the output voltage, Vg, falls linearly from
V2 to V3, as shown in the graph, Fig. 2. It at
time t1, STA is opened and S1B is closed,
then i1 = -V1/RB flows into C. Vg then
starts rising from V3 toward V2. When Vg
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reaches V2, if STA and S1B are reversed
again, the cycle repeats. Vg is fed to a flip
flop which changes state each time Vg
reaches V2 or V3, as shown in the graph in
Fig. 2. The flip flop powers the switch S1.
The flip flop also forms the dashes and dots.
When the flip flop is in the ON state a dash
(or dot) is being made, and when in the OFF
state the spacing between dashes (or dots) is
formed. In the practical circuit two Rqs are
used and are switched in and out electronic-
ally. The smaller Ry is used for dots and the
larger Rq1 for dashes. As the setting of the
potentiometer arm changes, Ra and Rp
change in such a manner that their sum Is
always equal to R1. It can be demonstrated
that even though t1 changes as the potentio-
meter iIs varied, t2 does not change. In other
words, the ON time plus the OFF time of a
character is constant. Thus, variation in the
weight has no effect upon the speed. Be-
cause there are two Rls, one for dashes and
one for dots, the weight of dashes and dots
are independently variable, and neither has
any effect upon the speed. The ratio of dots
to dashes is controlled by changing the value
of VI as the dot and dash potentiometers
are switched in and out. That is, a different
value of V1 is applied to the dash potentio-
meter than is applied to the dot potentio-
meter. The ratio of dots to dashes changes,
because the speed of a character is directly

proportional to V1.
Fig. 4, shows the logic block diagram,

Fig. 5, the circuit diagram of the keyer, and
Fig. 6, the circuit diagram of the power
supply and sidetone oscillator.

In the ensuing discussion, the logic gates
shown in Fig. 4, are called NOR gates and
work in the following manner. A schematic

+ Vi

b L |

TO
FLIP-

OUTPUT FLOP

OPERATIONAL
AMPLIFIER

L

Fig. 1. Simple character formation circuit.
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diagram of the Motorola MC724P quad
2-input gates is shown in Fig. 3. Each
package contains four separate two input
gates. Let us illustrate with gate U3 (pins 12,
13, and 14), in the lower left hand corner of
Fig. 4. Zero or low voltage is called logic "0"
level. Positive or high voltage is called logic
“1" level. If inputs 12 and 13 are both at
zero voltage or 0" level, then the output on
pin 14 is at “1" level. Ata “1" level output,
both of the gate transistors are open cir-
cuited, and the output terminal is driven by
a 6402 resistor to +3.6V. If either input 12
or 13, or both, are at logic “1,"” then one or
the other gate transistor, or both, are satur-
ated, and the output terminal is at logic “0,”
because the transistors effectively act as a
short circuit to ground.

In the logic block diagram Fig 4, when
the dash key is closed, the output ot gate U3
at pin 14 rises to the “1” logic level. This
assumes that pin 12, U3, is at the “0” level,
which it will be if the dot control flip flop is
in the quiescent state. When pin 14 (U3),
rises, pin 14 (U1), drops to the 0" level. In
the quiescent state, the “recharge” flip flop
places a “1” level at pin 3 (U7), and pin 9
(U7), and a “0”" level at pin 8 (U7), and pin
7 (U4). Therefore, pins 6 and 7 (U4), are
both at *‘0,”” which causes a “1” at pin 5
(U4), which triggers the dash formation flip
flop to the ON state. Pin 5 (U1), is changed
from “0” to “1,” which does several things.
This causes pin 8 (U4), to move to the zero
state, which means that the dash key can be
released, and the dash control flip flop will
still remain in the ON state. All of the
foregoing happens in about a microsecond,
which means that a slight touch of the dash
key iIs all that is necessary to start a dash.

Ve
VO
QUTPUT
VOLTAGE

V3

FLIP-
FLOP
STATE 0 o

G 1 12
TIME —

Fig. 2. Timing diagram of operational amplifier
circuit of Fig. 1.
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TYPICAL RESISTANCE VALUES-RI=4500, R2=6401

Fig. 3. Motorola MC 724P quad 2-input gate.

When pin 5 (U1), goes to ‘““1,” this turns off
the recharge current source by causing pin
14 (U4), to drop to “0.” The dash charge
current source is turned on, which causes a
constant charging current to be fed to the
operational amplifier, U8. When pin 5 (U1),
goes to “1,” the base of Q5 goes to +1.3V,
and about 1/3 milliampere of current flows
through Q5 to Q4, which turns on and
saturates Q4.

When Q4 is saturated, the voltage from
emitter to collector is nearly 0V, which
means that the voltage at the emitter of Q3
is applied directly to the top of R17. The
voltage at the center arm of R33 is con-
nected to the (-) input of the operational
amplifier, U8. The trimpot, R50, is adjusted
so that the (-) input remains within a

pDoT

+ 3.6V CONTROL

millivolt of ground potential. A current
flows from the emitter of Q3, through Q4,
R17, and R33, into C4, C5, or C6 (which-
ever is connected). The magnitude of this
current is equal to V4/(R17+Ry), where V,
Is the voltage at the base of Q3, and Rj is
the resistance from the top of R33 to the
center arm. As discussed earlier, the opera-
tional amplifier integrator causes the inte-
grating capacitor to charge at a linear rate.
The quiescent value of the voltage on the
integrating capacitor is +9V. Itis clamped at
this level by the voltage divider action of
R20, R36, and Ql1. When the charging
current flows into the integrating capacitor,
the voltage starts falling linearly from +9
toward -9V. When it reaches -9V, the voltage
divider action of R29 and R30*turns "off
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Fig. 4. Logic block diagram.
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Fquwcg_HR-ZB gives

a lot to talk over

American Made Quality at Import Price

Full 12 Channel, 15 Watts
with HI/LO power switch

Here is everything you need, at a price
you like, for excellent 2 meter FM
performance. The 12 transmit channels

have individual trimmer capacitors
for optimum workability in point-
to-point repeater applications.
Operate on 15 watts (minimum)
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Q12, which applies a positive voltage to pin
2 (U7), which sets the “recharge” flip flop
to the ON state. In the ON state pin 14 (U7)
goes to “1" level, which resets the dash
formation flip flop to the OFF state. This
turns off the dash charging current and turns
on the dash recharging current. When pin 5
(U1), goes to “0,” pin 14 (U4), rises to “1.”
This assumes pin 13 (U4), is at “0,” which it
must be, because pin 9 (U5), is at the “1”
level. When pin 14 (U4), rises to “1,” about
1/3 milliampere of current flows through
Q16 into Q18, which saturates Q18. The
voltage drop from Q18 collector to emitter
drops to nearly zero, and a current flows out
of the integrating capacitor equal to
Vp(R35+Rp), where Vp is the voltage at
the emitter of Q19, and Rp, is the resistance
from the bottom of R33 to the center arm.
This reverse current causes the integrating
capacitor voltage to recharge from -9V back
toward +9V. When +9V is reached, Q11 is
again turned on, which clamps the voltage to
+9. Q11 also turns on Q10, which applies a
positive voltage to pin 12 (U7), which resets
the recharge flip flop to the OFF state. Pin
14 (U7), goes to ““0,”” which causes U4 (pin
8), to supply a *“1”" pulse to the dash control
flip flop, resetting it to the OFF state. C3
and R25 insert a 2 micro-second time delay
in the output of U7, this is so that the dash
control flip flop can be reset to the OFF
state, before pin 8 (U7), can fall to the O
level. Otherwise, gate U4 (pin 5), could
retrigger the dash formation flip flop, start-
ing a new dash cycle. The dash cycle is now
complete and everything is again in the
quiescent state, awaiting initiation of a new
character by the dash or dot key. If the dash
key had not been released but had been kept
continuously depressed, a new dash would
have been started as soon as the recharge flip
flop returned to the OFF state.

The formation of dots is similar to the
formation of dashes. When the dot key is
closed, pin 14 (U5), goes to “1,” which sets
the dot control flip flop to the ON state. Pin
10 (U5), goes to “0,” and if pin 9 (U5), is at
“0,”” which it would be if the dash control
flip flop were in the OFF state, pin 8 (U5),
goes to “1,” pin 5 (US5), goes to ‘0" and U6
(pin 5), goes to “1,” setting the dot forma-
tion flip flop to the ON state. This turns off
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the dot recharge current, and turns on the
dot charge current by turning on Q9, which
saturates Q8. Q6 and Q7 are emitter voltage
followers, so that the voltage at the center
arm of R14 is applied to the top of R16,
which causes a charging current to flow
through the center arm of R34 into the
integrating capacitor. The action of the
integrator is exactly the same as for dashes,
except that the integration is faster, because
of higher charging current. The charging
current is equal to V¢/(R16+Rc), where R
Is the resistance from the top of R34 to the
center arm, and V. is the voltage at the
center arm of R14. Varying V. by adjusting
R14 changes the dot speed, which is directly
proportional to the voltage V.. It can be
shown that with the center arm of R14 set
at the top, the ratio of dash cycle time to
dot cycle time is 3.1 to 1. By varying the
setting of R14, this ratio can be lowered to
as little as 1.7 to 1. When the integrator has
charged from +9 to -9, the recharge flip flop
is set to the ON state, which resets the dot
formation flip flop to the OFF state. This
turns off the charging current and turns on
the recharge current by turning on Ql3,
which saturates Q14. The integrator re-
charges from -9 to +9, at which time the
recharge flip flop is reset to the OFF state.
The negative going reset pulse from pin 14
(U7), is differentiated by the network R23,
C2, and R22, and passes through the gate U5
to reset the dot control flip flop to the OFF
state. The differentiation network permits
only the negative going leading edge of the
pulse to do the resetting. The other input to
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the U5 gate comes through the U3 gate from
the dash control flip flop. When the dash
control flip flop is on, U3 (pin 3), supplies a
“1” level to pin 1 (US), through the TN270
diode. The 1" level prevents the dot con-
trol flip flop from being retriggered * until
about 1/2ms after the dash control flip flop
has returned to the OFF state. This permits
the use of what is called “dot storage’ or
“dot insertion.” During a train of dashes if
the dot key is pressed, even for an instant,
the dot control flip flop is set to the ON
state. This places a “0” at pin 14 (U2), and a
“1” level at U6 (pin 3), and U3 (pin 12).
Gate U3 is then closed, causing the dash
control flip flop to be reset to OFF at the
end of the dash cycle. At that instant the
dot control flip flop assumes control, and a
dot is started. When the dot is completed,
another dot will be started, if the dot key is
still depressed. If not, the dot control flip
flop is reset to OFF, which opens gate U3
and the dash control flip flop is again
triggered, providing the dash key is still
depressed. It can thus be seen how one dot
or a string of dots can be inserted between
two dashes without releasing the dash key.
This is called “squeeze’ or ‘“‘dot insertion”

*While the dash control flip-flop is in the on state,
R24 and C1 prevent retriggering.

CRID THRU CRIT
HERITE

CRIO S0

keying, which some operators prefer. Of
course, one does not have to use this
“squeeze’’ feature.

The potentiometer R37 varies the speed.
It does this by varying the voltage at the
emitters of Q3 and Q19 in such a manner
that these voltages are always equal but
opposite in polarity. The voltage is divided
down further by R14, to vary the dot speed
relative to the dashes. R14 adjusts the ratio
of dots to dashes. This ratio is not affected
by the speed control, R37.

When a dash is being formed, pin 13
(U6), is ata “1" level, which produces a “0”
level at pin 14 (U6), stopping the recharge
current. Otherwise, it would interfere with
the timing of the dash. Likewise U4 (pins 13
and 14) stops the dash recharge current

while a dot is being formed. The diodes
CR21 and CR22 serve no purpose except to

prevent the dot and dash formation flip
flops from latching up.

Code output is produced at U6 (pin 8),
by combining the outputs of the dash and
dot formation flip flops. Transistors Q1 and
Q2 amplify the level, producing a 0 to +14V
output pulse.

Fig. 6, shows the schematic diagram of
the power supply and sidetone keyer. The
power supply uses a Stancor transformer

us
MOTOROL A
MCIGESH
o—c" VOLTAGE
RE& REGULATOR
100K
ISVAC
60H]
NE2
o
mﬂ STANCOR
Fa ic4a

-8V

3200uF R70
oV 1o

& »— a=i5y

W RE6S
| K
¢ AR CODE

° FROM PINA,
]
Q2% AGE |

Q
2

24
NiGd4& K67
| 2K

RGE 7.5K 5%

{
I\

F.h "IIJ__"!'E E.!Ir-'f.:"i
FOR TOS " 0OF "HALF
l P” PAC KAGE

il

CSPEAXER
igel.

GROUND ORF

; 2 common

Fig. 6. Schematic of power supply and sidetone oscillator. Notes: 1, Select values of R62 and R63
which give exactly -15.00 V out. 2. Match R59 and R60 to 1% or select values which give +15.00 V
out. 3. Resistors are in Ohms, % Watt, 20% tolerance, and capacitors are in microfarads, 20%

tolerance, unless otherwise indicated.
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with the three secondary windings con-
nected in series. Capacitors C7 and C8
charge to the peak ac voltage, about +25V
above and below ground. The voltage regula-
tor circuit uses a Motorola MC1469R regula-
tor. The circuit was taken from the Motorola
Microelectronics Handbook, Second Edition.

Load current is about 42mA at+15V dc and
13mA at -15V dc. As described in the notes,
R62 and R63 are first selected to provide
-15V dc output, and then R59 and R60 are
matched to produce +15V dc output. Addi-
tional rectifiers produce -8V across C9, and
+8 across C10, unregulated. The +8V powers
the audio amplifier, U10. The +8V s
dropped by regulator transistors Q26 and
Q27, which give +3.6V for the logic.

A Wien bridge i1s used as a 400Hz sine-
wave sidetone oscillator. U11 is a type 741
operational amplifier with input from a
conventional Wien bridge circuit. CR19 and
CR20 limit the oscillationamplitude. R76 is a
variable resistor, which should be adjusted
for +8V peak oscillation amplitude at the
output of U11. If difficulty is experienced in
getting a +8V oscillation amplitude, R75
might have to be varied slightly, possibly as
much as 1 or 2K either way. The output of
the oscillator is fed to a keyer circuit.
Keying i1s accomplished by Q24, which acts
as an open or short circuit to ground.
Output from the volume control, R79, is fed
through R80 to the power amplifier, U10,
which drives a 16{2 speaker. Approximate
normal listening levels are +0.5V peak ac on
the speaker with +0.06V peak ac at pin 1,
U10.

The code speed potentiometer produces
about a 3.1 to 1 range of code speeds. This
gives about 8 to 25 words per minute with
the 0.2 microfarad integrating capacitor. The
other two Integrating capacitors change a
factor of two, so that the total speed range is
about 4 to 50 words per minute.

Construction

The keyer is housed in a cabinet made by
L.M. Bender (L.M.B.), type WIC. Two
etched circuit boards are used to provide the
circuitry shown in Fig. 5 and 6. The boards
accommodate all the smaller components —
that is, all except the power transformer,
large filter capacitors, panel switches,

38

speaker, and panel controls. The two boards
both are made to fit standard 22 pin card
connectors, and are mounted one above the
other to save cabinet space. The top-most
card, Fig. 7, represents the circuitry shown
in Fig. 5, and is the more complex. The
bottom card, Fig. 8, is considerably simpler
and represents the circuitry of Fig. 6.

The top card has all the digital ICs
mounted on it plus the ZEL-1 hybrid IC op
amp (U8). The digital 1Cs (U1 through U7)
may be directly soldered into the board, or
(as the authors prefer) 14 pin sockets may
be used. The ZEL-1 (U8) was soldered into
the board directly because the only socket
available for this excellent op amp is huge
and clumsy. There are a fairly large number
of wire jumpers (insulated wire) on this
board, because it is rather complex and only
a single-sided board was used. However, the
time to install the wire jumpers is small
compared to the much more tedious task of
laying out and etching a double-sided board.
All but two of the transistors used on the
top board are epoxy types made by
Fairchild (and National Semiconductor).
The two exceptions are also plastic-
encapsulated types, but they are Darlington
pairs: the 2N5307 (NPN Darlington) by G.E.
and the MPS-A65 (PNP Darlington) by
Motorola. All these transistors are soldered
directly into the board.

The bottom card, on which is the cir-
cuitry of Fig. 6, has three ICs and eight
transistors on it. Like the other card, the
transistors are soldered directly into the
board. However, in addition to six more of
the inexpensive epoxy transistors, two metal
can TOS types are used where greater dissipa-
tion is required in the voltage regulator
section (2N3053’s). U1l may be any of
three different styles of the 741 type op
amp, as manufactured by nearly every pro-
ducer of linear ICs. The DIP (14 pins) and
the “Half DIP” (8 pins) style of 741 will fit
the board with or without the appropriate
IC socket. The “TOS5" version of the 741 can
be soldered in directly by spreading the leads
slightly. UT0 is soldered directly into the
board, and has a heat dissipator clipped onto
its TOS5S can. U9 is also directly soldered into
the board, but mounted on .64cm (4”)
metal spacers above the board. This way of
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ANNOUNCING

“THE ULTIMATE IN SSTV EQUIPMENT"

z
b
=% k}

THE SEEC HCV-3KB SLOW SCAN TV KEYBOARD

Announcing another first from the company and the designer of the world famous HCV-1B
SSTV Camera and the HCV-2A SSTV Monitor, now the HCV-3KB Slow Scan TV Keyboard. This
is the first commercially made SSTV Keyboard and it is built with the same quality as all
SEEC/THOMAS equipment. We will not attempt to list all the features of the HCV-3KB here and
we suggest that you write for full specifications. For those that are not familiar with SSTV
Keyboards, the HCV-3KB eliminates the need for a menu board or other number/letter set-up
arrangements which is very time consuming to set-up a meaningful text by arranging letters one at
a time, by hand on a board or other surface. It also ““frees up’ the SSTV camera for other uses,
such as live shots of the operator or other subject matter. Simply type out the message you wish to

send. U.S. Patent #DD-033469.

BASIC SPECIFICATIONS

*30 characters per SSTV frame. Six characters horizontally and 5 characters vertically. Special 35
characters per frame available.

*Meets all standard accepted SSTV specifications,
*Positive-Negative color (video) reversal,

*¥% and ¥% frame rates. l
*4 shade gray scale generator. ;
*Dual Fast and Slow Scan rf and video outputs (special-optional).
*Plug-in printed circuit board-gold flashed edge connector.

*1Cs, op amps, transistors in plug-in sockets.

*Built-in 115/230 V 60 Hz power supply.

*Special 16%" x B¥%'" x 3%" aluminum cabinet — black and white or optionai 2 tone gray or blue
and white — specify.

*Special introductory cash with order price: $455.00. Regular price $495.00. Five ways to
purchase: Cash, C.0.D. (20% deposit), Mastercharge, Bank Americard, SEEC Financing plan (up to
36 months). Note: All credit cards pay regular price of $525.00. All prices F.0.B. Hendersonville

TN. Standard 1 year warranty.,

HCV-1B SSTV Camera $452.00 (reg. $475.00).
HCV-1B SSTV Camera with ALC $492.00 (reg. $515.00).

HCV-2A SSTV Monitor with 2 CRT filters $398.00 (reg $425.00).
HCV-2B SSTV Monitor with built-in Fast Scan viewfinder $493.00 (reg. $520.00).
HCV-7T0FSVFK Fast Scan viewfinder modification kit for 70 and 70A. Monitors $69.95. Factory

installation $37.50 additional.
Sony TC110A Cassette Recorder $134.95,
Heavy Duty Camera tripod $34.95.

A complete line of camera and monitor accessories are available — please write for current prices
and delivery. Five ways to purchase: Cash With Order, C.0.D. (20% deposit), Mastercharge,
Bank Americard, SEEC Financing Plan (up to 36 months). Note: All credit cards pay regular price
shown. All prices are F.0O.B. Hendersonville TN. Call or write us for complete specifications on any
of our equipment or to be put on our mailing list. We have a 24 hour telephone answering service
to better serve you, plus on the air technical assistance from the designer, WB4HCV (Jim). Two
locations to better serve you, Our main plant at 138-B Nauta-Line Drive, and our lab at 218 Tyne
Bay Drive, Hendersonville. Complete 80-2 meter operation from either location. Drop in to see us

if you are ever near Nashville, Tennessee.

Sumner Electronics.. ...
& E I’é B co = "’( B ?E[JSPEHROSP?EWST_IE:E82:E3P;;J§SSEE ey
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assembly, HEP176.

CR18 1N4454 General Electric
CR19 g &

CR20 ., >

CR21 1N270 Hughes

CR22 1N270 Hughes

U1 MC724P or HEP570 Motorola

U2 - '

U3 s

U4

UsS : )

U6

U7

U8 ZEL-1 Zeltec

U9 MC1469 or

HEP-C6049R

U10 MC1454G or

HEP593 1

Uil UAT41 Circuit board will accept any

D.1.P. or TOS5 style as manufactured by Fairchild,

National, Motorola, Signetics, etc. (UA741C, LM741C,

MC1741C/HEP-C6052P, N5741, respectively).

Resistors are 20% tolerance, 2 watt, values in ohms,
except where otherwise noted.

R1 470 ohms.

R2 470 ohms

R3 470 ohms

R4 470

R5 2k

R6 470

R7 2k

R8 470

R9 10k, 1% tolerance

R10 10k, 1% tolerance

R11 6.2k

R12 2k

R13 680

R14 2.5k potentiometer, linear taper, 10%
tolerance.

R15 3.6k, 5%

R16 30k, 5%

R17 200k, 5%

R18 330

R19 1 Megohm

R20 6.8 k, 5%

R21 15k

R22 10k

R23 47k

R24 10k

R25 1k

R26 470

R27 470

R28 20k

R29 15k, 5%

R30 10k, 5%

R31 13k, 5%

R32 9.1k

R33 250k potentiometer, linear taper, 10%.
R34 100k potentiometer, linear taper, 10%.
R35 43k, 5%

R36 30k, 5%

R37 5.1k, 5%

R38 10k, potentiometer, clockwise logarithmic
taper, 10%.
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GATEWAY
ELECTRONICS

8123-25 PAGE BOULEVARD
ST. LOUIS, MISSOURI 63130
(314) 427-6116

THUMBWHEEL SWITCHES
STANDARD SIZE - 0.5 x 2.125 x 1.78

10 position decimal $3.00
10 position BCD & compl!. $4.00
End Plates (per pair) $1.45

MINIATURE SIZE - 0.312 x 1.3 x 1.3

10 position decimal $3.00 |
10 pos. BCD & comp. $4.00 - :
10 pos. BCD only $2.75 ,
End Plates (per pair) $1.00 E’ I} Bf
Divider Plates $1.25 =t
Blank Body $ .30 | |

-
i

All switches are black with white fig-
ures and snap-in front mounting.

11 MFD — 10kV dc capacitor — 19 x

13 x 5. Ship wt. 90 Ibs. $25.00
4 MFD — 10kV dc capacitor — 9 x 8 x
4. Ship wt. 30 Ibs. $15.00
7.5 MFD — 7.5kV dc capacitor — 12 x
8 x 5. Ship wt. 25 Ibs. $10.00

GEARHEAD MOTOR - 8 rpm —
115V — 1/5 HP — 3/4” dia. shaft —

new, 15 Ibs. $10.00

MARCH SPECIALS

10 amp 200 prv bridge. Ship wt. 1 Ib.
$1.50
6146A tube (new). Ship wt. 1 Ib.
$3.75
Two tubes for $6.00. Limit four tubes
per customer.

GATEWAY ELECTRONICS of COLORADO

Announcing the opening of our new Denver
Colorado store on or about March 1st.
Location is 2839 W. 44th Avenue. Come in
and see us for store opening specials and
prizes.

_-_—ﬂ

£5.00 minimum order. Visit us when in St. Louis.
Please include sufficient postage.
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Select Call

DECODER ENCODER

TIRED OF LISTENING TO THE CHATTER ON THE CHANNEL? THEN USE SELECT
CALL — RECEIVE ONLY THOSE CALLS MEANT FOR YOu!

WITH THE SELECT CALL SYSTEM YDUR RADIO REMAINS SILENT UNTIL
SOMEONE SIGNALS YOU. EASY TO USE- EASY TO INSTALL - NO
MODIFICATION REQUIRED TO YOUR EQUIPMENT.

DECODER 5V = X" x 112 ENCODER 3" x 312" x 1-1/47)

o Easy hoskwp. Conmecti between radic aed
wpesker, 12 wic

* No falung narrow bendwidth

* Self contained

* Encoder moustically coupled o micraphone -
no direc! comnection — hold mike new
encoder spesk e

& Switches put for normal operation

® Heguires no external supply

@ Decoder can be st for Touchtone®® activation
thus no need to buy sncoder if Toochtone is
#vailahle

® Tone trangmitted only once to activate decoder

Select Call signaling frequuncy eesily changed without need for frequency counter. Selact Call can Lo used
with AM, FM, repeatars, intercom, talephone.

e e A TR
- —— -

SELECT CALL DECODER KIT Salect Call encodar
complete . . . . . C e ae ee 52950 assambled and tested . . _ . . £11.95
Select Call encoder when
Selact Call decoder purchased with decoder
sesembled and tested . . . . £39.50 ordecoder kit . .. ......... $A495

Specily system fraquency (750 ke to 2500 hal. if not specilied, units will be ==t 5t 1209 he (s Touchions
frequency). Add $1.50 for postage and handling Californm residents add 5% sies t=x. No COD.

Egbert Electromics
17333 Tramonto Drive
Pacific Palsades, California 90272
* FNoushiios & & Memiern Dagrrer Trde=arl

SASE for
mare info

ARNOLD'S ENGRAVING
Personalized
ELECTRIC r LN
ON-THE-AIR 48 2

SIGN
WITH CALL

110 YAC

Metaitex Lapel Bar - §1.50 Metaltex Tie Clip - $2.25

ARNOLD'S ENGRAVING

2041 Linden St. Ridgewoeod, N.Y. 11227

G.P.O., Box 545
Staten Island, N.Y. 10314

Star-kirs

We carry etched circuit boards for all the
K20AW projects - Counter... CW ID'er...

Synthesizer... Repeater Control... Scaler...
and now, the Brand New

DIGITAL SWR COMPUTER
Automatically computes and displays your SWR
at all times - ideal for antenna adjustments or

constant monitoring. Circuit board and full
instructions only $16 postpaid (N.Y. orders

by K20AW]

Designed &
Engineered
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mounting U9 allows the IC leads to flex and
thus better register with the board layout
pads. It is quite important that the case
connect electrically with the pad on the
board nearest the card edge (via a metal
machine screw, spacer, and nut), since the
case of the IC is one of its terminals.

As can be seen in the photographs, the
“plug” ends of the circuit boards are toward
the front panel where they mate with the
two 22 pin card plugs. This puts the various
inputs and outputs of the two boards imme-
diately adjacent to the front panel controls
to which they connect. The rest of the
construction is conventional, and anyone
building the keyer will probably add his own
variations in the exact layout.

... K6BZN & W6GXN

Parts List
Q1 2N3565 Fairchild or National
Q2 2N3641 Fairchild or National
Q3 2N5307 General Electric
Q4 2N4250 Fairchild or National
Q5 2N3565 Fairchild or National
Q6 2N3565 phs
Q7 2N4250 &
Q8 2N4250 -
Q9 2N3565 24
Q10 2N4250 i
Q11 2N3565 E
Q12 2N3565 s
Q13 2N4250 1
Q14 2N3565 E
Q15 2N3565 4
Q16 2N4250
Q17 2N4250 <
Q18 2N3565 g e
Q19 MPS ABS Motorola
Q20 2N3565 Fairchild or National
Q21 2N4250 =
Q22 2N3053 R.C.A.
Q23 2N3641 Fairchild or National
Q24 2N3646 o
Q25 2N4250 7
Q26 2N3565 I#
Q27 2N3053 R.C.A.
CR1 1N4454 General Electric
CR2 ¢ v
CR3 g e
CR4 zh ’
CR5 1N270 Hughes
CR6 1N4454 General Electric
CR7 " 4/
CR8 o &
CR9 ” £

CR10 thru CR17

Motorola integrated circuit
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Fig. 8. Board layout of circuitry for Fig. 6.
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FAST SCAN AMATEUR TELEVISION

NOW you can enjoy
FSTV at reasonable
COsSt.

NOW available —

aCOMPLETE SESIV
equipment lineX

* US. made with parts
availaoble from your local

electronic parts distributor.

TV CAMERA
MODEL AC-10B

T ey ]
TV XMTR
MODEL|AX-2A

@ DUAL OUTPUTS

@ VIDICON

® BUILT -IN POWER SUPPLY
® HIGH RESOLUTION

® SOLID STATE

® VIDEO MODULATOR
| ® AUDIO MODULATOR
® ANTENNA RELAY
@ BUILT-IN POWER SUPPLY

® SOLID STATE W/UHF
TUBE FINAL

RF MODEM
MODEL ’ AM-1A

: ' | | ®RF PREAMP
. STANDARD | ® UHF-VHF CONVERTER

' TV RECEIVER ! I = ® VIDEO-VHF MODULATOR
|

@ BUILT-IN POWER SUPPLY

For detailed technical information

@ SOLID STATE

Dept AMTV

and pricing— write to;

A{P ’ RON] RO Box 1124, RR 2
Bloomington, Indiana, 4740|

R39 6.2k
R40 R41 10k, 1%
R42 6.2k
R43 9.1k
R44 2k

R45 thru R48 470 ohms
R49 & R50, 5.1 ohms, 2 watt

R78 10k

R79 10k potentiometer, logarithmic clockwise
R80 1k

R81 1.5 ohms

R82 & R83, 10 ohms

R84 50k trimpot

R85 6.2k 10%

R86 100k, 20%

R51 15k, 5%
R52 3.9k 5%
R53 3k, 5%
R54 680

R55 20k

R56 2.7 ohms
R57 100 ohms
R58 2.7 ohms

R59 & R60, 10k, matched to 1%
R61 5.1k

RG62 24k

R63 6.8k

R64 1.3k

R65 10k

R66 16k, 5%

R67 12k

RG8 7.5k, 5%

R69 10 ohms, 5 watt, 5%
R70 10k

R/71 10k

R72 & R73 22k, 5%
R74 4.7k, 5%

R75 11k, 5%

R76 1k, screw driver adjustable.
R77 47k, 5%
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Cabinet Bud LMB-W1C.
Transo
Transformer Stancor P8364

Capacitors are 20% tolerance, value in microfarads,
unless otherwise noted.

C1 0.047 microfarad

C2 0.001 y

C3 0.002 -

C4 0.33 microfarad, Mylar, 10%
ChH 0.1 microfarad, Mylar, 10%
Co6 0.1 microfarad, Mylar, 10%

C7, C8, 2200 microfarads, 40 volts Mallory
CGS222U040BB1.

C9, C10, 3200 microfarads, 10 volts, Mallory
CG322U10A1 or HC1040A.

C11 10 microfarads, 25 volts.
G2 100 microfarads, 25 volts.
Ci13 0.1 microfarads.

C14 10 microfarads, 10 volts
€15 0.01 microfarads

C16 0.012 microfarads, 5%
C17 0.012 microfarads, 5%
C18 200 picofarad, 20%

C19 200 picofarad, 20%
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GROWS STRONGER

YEAR BY YEAR

When you buy a Henry Linear Amplifier,
you buy quality, performance, reliability..
all the features that have made Henry
amplifiers world famous. But most of all
you buy the integrity of the Henry name.

Other brands have disappeared from the
amateur scene...names that were familiar
to all amateurs. Now those companies

are gone and their equipment is orphaned.

But one name has grown steadily
throughout the years. Today Henry am-
plifiers stand preeminent throughout the
entire amateur world...symbols of the
finest equipment you can buy.

Join the great family of happy Henry
amplifier owners. Treat yourself to the
best.

2K-4 ...
THE “WORKHORSE"

The 2K-4 linear amplifier of-
fers engineering, construction
and features second to none,
and at a price that makes it
the best amplifier value ever
offered to the amateur. Con-
structed with a ruggedness
guaranteed to provide a long
life of reliable service, its
heavy duty components allow
it to loaf along even at full
legal power. If you want to
put that strong clear signal on
the air that you've probably
heard from other 2K users,
now is the time. Move up to
the 2K-4. Floor console or
desk model... $895.00

2K-ULTRA Small, rugged and reliable. coverage from 80-10 meters. $595.00

Loafs along at full legal power without
even the sound of a blower. Uses the
best components available, including a
pair of Eimac 8873 tubes. $895.00

TEMPO/2001 Small, reliable and inex-
pensive. Two Eimac 8874 grounded grid
triodes, full kilowatt of output for SSB,
built-in solid state power supply, anten-
na relay, internal blower, relative RF
power indicator and full amateur band

3K-A Superior quality linear amplifier
for commercial and military use. Two
Eimac 3-500Z grounded grid triodes,
three kilowatts PEP input on SSB with
efficiencies in the range of 60%. PEP
output in excess of 2000 watts. Pro-
vides a power supply capable of fur-
nishing 2000 watts of continuous duty
input for RTTY or CW with 1200 watts
output. $1150.00

Henry offers a line of superb com-
mercial high frequency amplifiers
including the 4K-Ultra and 1K-4A
Channelized Amplifier. Also solid-
state Vhf and Uhf amplifiers up to
120 Watts.

Please call or write for full techni-
cal specifications. Henry Ampli-
fiers are also available at select
dealers throughout the U.S.
Export inquiries invited

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

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




Ralph E. Taggart WBS8DQT
4515 Oakwood Drive
Okemos MI 48864

What Time
is the Next Satellite?

In Electronic Timer for Satellite Tracking

or anyone engaged in satellite tracking,
Feither with the OSCAR communica-
tions satellites or the numerous weather
satellites presently in orbit, there 1S a con-
stant need for data on the position of the
satellite in its orbit. The usual practice for
both OSCAR and weather satellites is to
receive the W1 AW bulletins and utilize the
data to calculate acquisition times. Logging
the daily bulletins can become somewhat of
a chore if time is limited and the calculations
required for either short or long term acqui-
sition data are also time consuming, even
with a calculator. Two authors in a recent
issue of QST (McKim and Simpson) pre-
sented ingenious mechanical timing systems
for display of OSCAR orbital data. Both of
these systems require a fair amount of
mechanical work and reprograming. Either

for a new satellite requires a fair amount of
effort in selection of the proper gear ratios
and possible mechanical alterations. In the
course of my own experiments in reception
of NOAA weather satellite imagery, |
developed a series of digital timing arrays to
permit unattended reception and tracking of
the weather satellites | was interested in. The
heart of the system that finally evolved was
an all electronic timing unit that provides a
visual display of equatorial crossing data,
indicating the elapsed time since the last
equatorial crossing. Since many of the track-
ing techniques adopted by amateurs utilize

such data (Direct Transmission System,
Users Guide, etc.) the unit would be very
useful for stations engaged in OSCAR com-
munications experiments. The unit will run
for a month or more without requiring
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correction and reprograming for a new
satellite orbital period requires less than five
minutes and involves little more than chang-
ing four solder connections within the unit.

The satellite timing unit is nothing more
than a glorified digital clock. Normal digital
clocks count seconds, minutes and hours and
rest the count to zero at the end of a 12 or
24 hour period. The satellite timer is essen-
tially a clock that counts in seconds and
resets at the end of each orbital period of
the satellite. If the clock is started at any
satellite equatorial crossing the unit begins

The author’s satellite timer. The front win-
dow display indicates minutes since the last
equatorial crossing. Since the timer IS
presently programed for a period of 116
minutes, 11 seconds, the 115 minutes dis-
played indicates that the satellite will shortly
complete an orbit. The use of a red plastic
filter behind the display windows allows the
numbers to be viewed while blocking out
details of the LEDs and circuit board. The
toggle switch on the lower left is used to
reset the timer two or three times a month
to minimize accumulated errors. The switch
on the lower right is a simple on/off power
control.

displaying accumulated time and resets on
the next crossing. The front panel display
indicates the time in minutes since the
previous crossing and can be used as the time
base for tracking the satellite for any pass
within range of the ground station.

Circuit Function

The timer unit has three principal sub-
assemblies: A time base derived from the 60
Hz ac line to provide accurate 1 second and
1 minute pulses, an orbital timer board that
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provides an accurate reset of the display at
the end of each orbital period, and a display
board that provides the timing display on
the front panel. TTL logic is used through-
out and although a fairly large number of
devices are used, they are available at very
reasonable cost from a large number of
surplus outlets.

The time base board, Fig. 1, consists of
six Integrated circuits. ICT is a quad 2 input
NAND gate which shapes the 60 Hz ac from
the power supply transformer to provide 60
Hz square waves for the counters. IC2 and
IC3 comprise a divide by 60 chain that
provides square wave output pulses at a one
pulse/second rate. These square waves drive
a transistor (Q1) which switches a LED on
and off at the one second rate. This LED
doubles as a pilot lamp and also indicates the
proper function of the early sections of the
time base circuit. The output of 1C3 is also
routed to IC4, a single shot multivibrator
which provides short pulses (1 ms) at the
one second rate for the orbital timer board.
IC3 is followed by IC5 and 6 which divide
the 1 Hz square wave by 60 to develop a one
pulse/minute square wave that drives the
display board. The reset line of these two
ICs is connected to a common reset bus for
the entire unit. The reset bus Is activated
automatically by the orbital timer and resets
the visual display. A manual reset switch
(S1) is also provided on the reset line to start
the timer at an equatorial crossing.

The orbital timer board, Fig. 2, counts
seconds and resets all of the circuits when
the proper total is reached for the satellite in
question. The timer uses four decade
counters (IC7-10) which can accumulate a
total count of up to 9,999 seconds (slightly
over 166 minutes), more than sufficient for
any conceivable orbital configuration of
OSCAR or weather satellites. Each of the
ICs, storing counts of units, tens, hundreds,
or thousands of seconds, is connected to a
7441 IC which functions as a binary coded
decimal (BCD) to decimal decoder. Such
decoders develop a low on the appropriate
decimal output when a given BCD count
appears In the decade counter. lhe reset
function of the counter is based on detecting
the presence of the desired total count at the
decimal outputs of the 7441s and generating
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the proper reset signal when the count has
been reached. NOR gates are used to provide
this function. A NOR gate will have its
output go high only when all its outputs
have gone low. IC15 is a quad 2 input NOR
gate, meaning that it contains 4 NOR gates,
each with 2 inputs.

Programing the timer involves con-
nection of the proper decimal outputs of the
7441s to two of the gates in this package.
NOAA 3, with an orbital period of 116
minutes 11 seconds, will be used as an
example. This orbital period represents a
total of 6971 seconds and when this count
has accumulated we want the counter to
reset. Fig. 3 shows the logic diagram of the
sensing and reset circuits. The inputs of the
two ICs are held high by resistors connected
to the positive supply. When the counters
are all at zero the selected outputs of the
decimal converter (6-thousands, 9-hundreds,
7-tens, 1-units) are all high and the outputs
of both NOR gates are therefore low. As the
count reaches 6000 the 6 output of theg
“thousands” decimal converter goes low,
taking one input of gate 1 low. The output
of gate 1 is still low, however, since a NOR
gate requires all inputs to be low if the
output 1s to go high. When the count reaches
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6900 both the inputs to gate 1 are low and
its output goes high. This high is inverted by
one section of a hex inverter (IC16) thus
becoming a low which is applied to one
input of gate 3. At this point however, both
inputs of gate 2 are still high and its output
is therefore low. This low Inverted by
another inverter becomes a high applied to
the other input of gate 3, thus keeping the
output of gate 3 low. When the count
reaches 6970 one input of gate 2 will pull
low but the gate’s output will remain low.
When the count reaches 6971 both inputs of
gate 2 are low and its output goes high. The
inverted output of gate 2 lowers the remain-

GATE 2

Fig. 3. Details of the orbital timer reset circuit. The
output of gate 3 goes high only when the thou-
sands, hundreds, tens and units inputs to gate 1

and 2 go low at the end of the programmed orbital
period.
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ing input of gate 3 which then goes high at
the output. Thus, the only time the output
of gate 3 will be high is when a count of
6971 is stored in the decade counters and
decimal decoders. This high could be used
directly to reset all of the counters in the
unit but improper reset would be likely since
there are so many counters involved. The
high at gate 3 of IC15 is thus used to trigger
a 10 ms single shot (IC17). The 10 ms
output of the multivibrator is sufficiently
long to assure that all of the counters in the
unit will reset. The programing used in this
example is indicated by dotted lines in the
schematic. Other orbital periods can be
accomodated by changing the connections
between IC15 and the appropriate outputs
of IC11-14. One second was chosen as the
basic time base because it provides reason-
able accuracy with moderate circuit com-
plexity. The orbital programing should be
chosen on the basis of the nearest whole
second. A worst case situation thus involves
a maximum error of 0.5 seconds per orbit.
Under such conditions the timer would run
approximately six seconds slow or fast each
day, assuming 12 orbits per day. The
counter would be one minute off every ten
days. The closer the true orbital period to a
whole second, the greater the accuracy. In
the worst case shown above, assuming one
minute as the maximum allowable error, the
counter could be reset a minute early every

ten days if running slow or the count keyed
out of the counter for one minute if it were
running fast.

The display circuit, Fig. 4, consists of
three decade counters (IC18-20) driven by
the one pulse per minute output of the time
base. Each decade is connected to a BCD/7
segment decoder (1C21-23) which drives a
seven segment LED numeric display. A reset
pulse from the orbital timer resets the
display to 000. Once each minute the
display will be updated. In the case of the

NOAA 3 orbit used as an example, the
display would accumulate to 116. Eleven

seconds after the initial display of 116 the
display would reset to 000 and a new orbit

begins.

Construction

Although the final unit can be packaged
In any way desired, it simplifies construction
and trouble-shooting if each of the three
subassemblies are constructed on Separate
boards. Glass perf board with .1 hole
spacing is ideal for this purpose. IC sockets
are highly recommended even though they
do increase the cost of the project. Normal
digital construction practices should be
followed. Bare #18 tinned wire may be used
for the 5 V, ground, and reset busses with
smaller wires used to interconnect ICs and
routings to each bus. Do not scrimp on the
bypass capacitors indicated, otherwise the
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counter will react unfavorably when the
transmitter, clothes dryer, or any one of the
many possible rf and noise sources in the
house are used. The 5 V line from each
board should be returned to the common 5
V point on the power supply (Fig. 5) and
the same thing for ground lines. Do not
ground each board to the chassis! It is
recommended that each board be built and
tested on the bench using test leads. Once it
is determined that each is functioning, they
can then be wired into the complete unit
with confidence. Begin by constructing the
power supply, followed by the base board.
With the time base board connected to the
12.6 V ac and the 5 V and ground lines the
small indicator LED should flash on and off
at a 1 second rate. A voltmeter on the
output of IC6 should show a logic high (2.4
V min.) every minute. Note the time when
the output goes high, disregard when it
drops and note when it rises again — the
interval should be 60 seconds.

The next board constructed should be the
display. The LED display units mount on 14
pin DIP sockets. By proper positioning of
the LED sockets the board can be mounted
behind the front panel with a cutout for the
LEDs. If you go this route be sure the
hundreds indicator is on the left, the tens in
the middle, and the units indicator on the

right as viewed from the panel. It sounds
simple but you will feel very foolish if you
have to read your numbers backwards! When
the board is finished and checked install all
the LEDs and IC 18 and 21. Connect a test
lead from the 1pps output of the time base
to the input (pin 14) of IC18. Connect the
reset circuit of the time base to the reset line
of the display board and set S1 to reset.
Apply power and the LED should read O.
Switch S1 to run and the LED should count
from 09 with the count updating every
second. If it counts out of sequence or some
numbers are incomplete, recheck wiring. If
the wiring seems OK and you still have an
aberrant count try substituting the LED and
IC21. Be sure power is off before changing
ICs at any point in the testing procedure.
When the first counter checks out remove
IC21 and 18 and put in IC19 and 22. Change
the Tpps input to the input of IC19 and
repeat the entire test procedure. Remove 19

50

and 22 and insert 20 and 23. Repeat the
entire test sequence with the 1pps test lead
routed to the input of 1C20. When all three
display decades have been checked, replace
all 1Cs, route the 1pps input to the input of
IC18. Place ST in reset and apply power. The
display should read 000. Return S1 to run
and you should observe a nice orderly count.
At the end of 1 minute it should read 060,
at the end of two minutes it should be 120,
etc. As a final test set ST to reset and
connect the test lead from the input of IC18

1I26VAC TO TIME BASE
L]

Lm3ook ¥
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s e & ﬂ n 2
l CASE
+
MR 2000uF
35V ”
1724

Fig. 5. T1-12.6 V 2A., S1, SPST, power, *Regu-
lator IC should be mounted on a good heat sink
using mounting grease: All polarized capacitors are
electrolytics. All decimal capacitors are low voltage
disc ceramic units. All resistors % or %2 W, 10%

Unmarked diodes are general purpose silicon
(IN457, IN914, etc.).
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to the T1ppm output of the time base. Return
S1 to run and the count should now occur at
the one minute rather than one second rate.

Construction of the orbital timer is the
final step. When it is finished it should be
interconnected to the 5 V, ground, and reset
lines along with the other two boards. Since
we don't want to wait around all day to
determine if it is operating properly, connect
the 1pps input of the timer to pin 8 of IC].
This has the effect of speeding up the count
by a factor of 60 (60 Hz input to the timer
instead of 1 Hz). When wiring the timer you
should select the programing on the basis of
the satellite you plan to track. At our
speeded up test rate a 116 minute 11 second
orbit (used as an example in our earlier
discussion) will now occur in just over 116
seconds. While testing the timer, temporarily
connect the 1ppm input of the display board
to the 1ppms output of the time base. Set
S1 to reset and return it to run. The display
should start at 000 and advance one unit

every second. At the speeded up rate it
should reset almost immediately after it
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An interior view of the satellite timer. In this version a portion of the time base (the 1
minute count down chain) has been incorporated as part of the display board mounted
up against the front panel. The time base ICs, the display 7490s and the decoders are
visible while the 7 segment LEDs are on the other side of the board facing the panel
cutout. The orbital timer and reset circuits are on the chassis mounted board. The 1 Hz
monostable is mounted on a small sub-assembly behind the power transformer. The 60
Hz to 1 Hz timebase circuitry is mounted on a small board beneath the chassis. The cables
plugged into the rear apron carry control signals from the orbital timer to automatic

control units in the weather satellite station.

reaches 116 (in the case of our example). If
it resets at some other value you should
double-check your program wiring, if it fails
to reset double check the wiring. If all
appears well you should follow the signal
through the count chain checking for proper
logic levels at each point. This is the fastest
way to uncover a bad IC — virtually the only
thing that can keep a properly wired unit
from operating. Once all boards are working
vou can mount and wire them into the
completed unit.

Putting the unit into service involves
calculating the nearest convenient equatorial
crossing time for the satellite of interest. Set
S1 to reset and at the calculated equatorial
crossing time return it to run. Spot check
the timer for the first few weeks to get an
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idea of how quickly it is drifting either fast
or slow to get an idea of how often you will
want to reset it. You will find that calcu-
lating one or two crossings a month 1S much
easier than amassing the data every day.
Since both weather satellites and OSCAR
satellites are in sun synchronous orbits, the
time of equatorial crossing can be neatly
related to the point that the satellite crosses
the equator. Listening to one or two bulle-
tins will provide the raw data you need to
convert time of crossing to the point of
crossing and a graph can be prepared. With
the crossing time available from the timer
the graph can be used to orient the satellite
track on the plotting board and you are
ready to track using the timer as your time
base.
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If there is sufficient interest, it would be
possible to prepare a short article on track-
ing techniques — let 73 know if you would
like to see such an article. A future article in
this series will show some of the automated
weather satellite equipment that can be
interfaced with the timer. This will include
turning on the recorder at preset points in
the satellite orbit during the daily “win-
dows” and automated antenna tracking.
With this sort of equipment the satellite
station can operate while you are away at
work or even a month’s vacation and the
pictures will be waiting when you return.
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MEET THE STATE OF THE ART
ON 2 METERS...

THE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

Whether your interest issim-  band. Fully solid-state and em-
plex, repeater, DX or OSCAR the ploying modular construction,
new ITC MULTI-2000 letsyouget the MULTI-2000 enjoys features
into all the action on all of the found in no other 2m transceiver.

FEATURES

e PLL synthesizer covers 144-148 MHz in 10 kHz steps
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e Three selectable priority channels

» Multi-mode operation (CW/SSB/NBFM/WBFM)

» Built-in AC and DC power supplies, noise-blanker
squelch and rf gain control

e Selectable TW or 10W output

» Separate S-/power and frequency deviation meters
e Built-in test (call) tone and touch-tone provision

» Excellent sensitivity (.3 uV for 12 dB SINAD)

e Superior immunity to crossmodulation and
intermodulation

e Introductory price: $695.

THE ITC MULTI-2000 TRANSCEIVER...
PERFORMANCE THAT CHALLENGES YOUR IMAGINATION
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Gary L. Tater W3HUC
7925 Nottingham Way
Ellicott City MD 21043

CQ OSCAR 7

An Introduction to OSCAR Satellite Operation

Four minutes to acquisition of signal.
Three minutes, two minutes, one minute.
Are these the sounds of a NASA satellite
control room? Not necessarily. They just
might be the thoughts of a radio amateur as
he sits at his operating position waiting for
the next OSCAR satellite pass.

I you have receiving equipment for 80-10

meters and haven’t listened for OSCAR 6
as yet, you are missing one of the new and
exciting facets of amateur radio. This article
describes how you can get started, equip-
ment requirements, frequencies and when to
listen.

Basically, AMSAT-OSCAR 6 is a linear
translator in a 910 mile polar orbit that
retransmits the CW and. SSB signals it picks
up in the band 145.900 to 146.000 MHz
down to the 29.450 to 29.550 MHz band.
The 910 mile orbit gives this repeater in
space a range of communication of about
five thousand miles. Truly amazing when
you consider the ten meter transmitter runs
less than a watt.

AMSAT-OSCAR 7, launched November
15, 1974, is very similar to OSCAR 6 with
the addition of a linear translator with a
receiver on 432 MHz and a transmitter on
144 MHz. The exact frequencies for both
satellites are listed in Table 1. As you can
see, OSCAR 7 has several more translators
and beacons than OSCAR 6. To accomodate
the translators, command and control
modules and batteries, OSCAR 7 is larger
than i1ts predecessor. OSCAR 7 1s 17 inches

54

high and has an octahedral crossection of 14
inches. The photograph of Jan King W3GEY
and AMSAT-OSCAR-B (OSCAR 7) should
give you a good idea of how small a satellite
can be. Specific details on the capabilities of
OSCAR 7 can be found in the references at
the end of this article.

Getting Started

The best way to get started in satellite
communications is to listen to several satel-
lite passes. Most any receiver capable of

S .

Jan King W3GEY (Project Manager) and
Marie Marr (AMSAT'’s aerospace technician)
pose with the AMSAT-OSCAR-B satellite.
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receiving 29.45 to 29.55 MHz is fine to
begin with. To insure your receiver is at its
best, you should consider peaking the rf
amplifier for reception at 29.5 MHz. The
crystal calibrator is a handy signal source for
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Fig. 1. A simple 10m preamp. T1, T2 MPF 102,
MPF 106, 2N4416 L1, L2, L3 Identical 1.2 uH, 11
turns 726 enameled wire on 3/16" slug tuned
form. Tap Li, L3 at 3 turns.

this operation. Additionally, for serious
satellite work, you’ll probably need a good
ten meter preamp.

Fig. 1 shows a simple preamp useful on 10
or 2 meters, with appropriate coils, of
course. Although this design uses two FETs,
it needs no neutralization, which is handy. It
can be constructed in a mini-box or on a
small printed circuit card and placed in your
receiver. Any ten meter signal can be used to
tune 1t up.

The preamp will insure that you can hear
both sides of each QSO in progress on the
satellite when you listen in. This is an
excellent test of your receiving set up.

On ten meters | use three antennas, but to
start out, any low band antenna will do.
When the satellite is low on the horizon | use
a 3 element 10 meter beam. For overhead
passes | switch to a 10 meter dipole or ten
meter vertical. The switch is a wafer type in
a mini-box. The vertical has no radials to
improve the high angle radiation.

Another test for your receiver is that
when OSCAR 6 is in range, you should be
able to hear considerable noise In your
receiver passband. This is the retransmitted
noise from the satellite’s receiver.

After listening to several passes, you’ll
probably want to make some contacts using
OSCAR 6. To work through the two to ten
meter repeaters of both satellites, one hun-
dred W effective radiated power is recom-

77 77
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mended. A Johnson 6N2 or Ameco TX-62 at
fifty W with 100 feet of RG-8 and a four
element beam is one acceptable approach.
Good results have been achieved with keying
a 10 W 2 meter FM rig on CW and an eleven
element beam. Although some satellite users
have both azimuth and elevation control, a
simpler but very effective compromise is to
elevate the VHF antennas by 30 degrees.
The antennas | use are shown in Fig. 2.

Operation

To make contacts you’ll need to hear
your two meter signal as it is retransmitted
down to your ten meter receiver. The
normal procedure is to send a series of dahs
while tuning your receiver until you find
yourself. Now you can compare your signal
against the other signals in the passband and
adjust your power input accordingly.
Remember all of the signals in the output of
the satellite are sharing the one W in
proportion to their strength at the satellite’s

4 ELEMENT
2 METER

432 MHz BEAM

4 ELEMENT
\ 2 METER
30°
3ELEMENT IOMETER BEAM

@ ROTOR

Fig. 2. OSCAR 6 and OSCAR 7 antennas at
W3HUC.

receiver. Excessive power by one user may
overload the satellite’s AGC and reduce the
strength of other user’s signals, thereby
causing interference and possibly disrupting
QSOs in progress. The FCC has interpreted
overloading the satellite as a violation of
section 97.67 (b) of the Rules. By monitor-
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Fred W2GN displays his compact mobile OSCAR satellite station.

ing your return signal, you can easily avoid
such problems.

heading north (ascending node), it makes an
angle of 101.77 with the equator. The first
ascending node orbit after 0000Z has been
designated the reference orbit. The time the
satellite crosses the equator, point A in Fig.
3, on each day's reference orbit is published
in the 73 Magazine AMSAT News Column

When To Listen

Determining when OSCAR 6 or OSCAR 7
IS In range of your location I1s much easier
than you think. In fact, after a few nights of

listening to OSCAR vyou’ll probably be able
to calculate the passes for the following
evening In your head. Oscar 7 has a
similar orbit to OSCAR 6. Thus, what you
learn for OSCAR 6 will also be useful for
OSCAR 7.

OSCAR 6 orbits the earth at an altitude
of 910 miles and when it crosses the equator

and in the AMSAT Newsletter, or from
AMSAT by sending a self addressed stamped
envelope to: AMSAT, P.O. Box 27, Wash-
ington, D.C., 20044 for two months orbital
data.

The reference orbit information consists
primarily of an equator crossing time and

degrees west of Greenwich the equator

Table 1
OSCAR 6 and OSCAR 7 input, output, beacon
and station receiver requirements

UPLINK DOWNLINK RECEIVER
(MHz) (MHz) (28 MHz i-f)
OSCAR 6 145.9-146.0 29.450-29.550 29.450-29.550
BEACON 29.450 29.450
OSCAR 7 145.850-145.950 29.40-29.50 29.40-29.50
432.125-432.175 145.975-145.925 29.975-29.925
BEACONS 29.5 29.50
145.98 29.98
435.1 31.1
23041
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The Inside Sto
- on Amateur

Slow Scan TV

SEND FOR OUR 7 PC. PART 3
10,000 WORD SSTV

STORY. Everything from
SSTV frequency allocations to
reprints of ham magazine SSTV
articles that you may have

ry

missed.

PART 2 WE’'LL SEND YOU TUNE TO 14.230 mHz
OUR DIRECTORY OF AND SEE ALL THE SSTV
SSTV OPERATORS! ACTION
Talk with them yourself and There is almost continuous SSTV
see how much they enjoy SSTV. activity on 14.230. A good way to
You might find that old friend get the inside SSTV story 1s to
you used to work on 6 meters monitor this frequency.

has gone to SSTV.

WE’'LL SHIP YOU OUR MONITOR
AND/OR CAMERA ON OUR
100% SATISFACTION OR

MONEY BACK GUARANTEE

See for yourself why SSTV 1s the fastest grow-
ing amateur radio activity.

MODEL 70A SSTV MONITOR .. ... $345
MODEL 80A SSTV CAMERA ... ... $345
MODEL 61 VIEWFINDER ... ..... $265

r G S TN I G LT R S .. ﬂ
Please send me the following:
I Free 7 pc SSTV literature Model 70A SSTV l
monitor Model 80A SSTV camera Model 61
I Viewfinder l
MAME - ' CALL VLG l
I ROBOT RESEARCH INC.
ADDRESS = 7591 Convoy Court I
I By San Diego, CA 92111
Ty e Ph. (714) 279-9430
I STATE = ZIP ML= (TR 25 I
A S Nk S D e R ik I T N e osssd A



crossing will take place. As an example, the
information below for orbit 9121 shows that

GMT
0135

DATE
14 OCT 74

REV
9121

LONGITUDE W.
72.9°

OSCAR 6 crossed the equator at 9:35 PM
EDT at 72.1° west longitude on Sunday
evening, October 13, 1974. From ex-
perience, | knew that at about 9:40 PM on
this date | would begin to hear stations

south of me in QSO via the satellite.
Once you know the pertinent information

which occur in the evening, there are also
descending node orbits which occur during
the morning hours. By using simple calcula-
tions, you can determine the time required
for the satellite to travel from its equator
crossing on the other side of the earth to a
point where you can access it. The example
in Fig. 4 places the satellite on the equator
at 260.9° west longitude at 14:11Z. At
approximately 14:407Z the satellite will
reach its most northern point and begin its
southward journey over North America
reaching the equator at 15:09Z. These times
can be determined by adding one quarter

Table 2

AMSAT nets provide information to new satellite users
FREQUENCY AREA TIME NET CONTROL
3850 LSB No. America East Monday 9PM EDT (0100Z Tues) W3ZM
3850 LSB No. America West Monday 7PM PDT (0200Z Tues) WG60AL
14280 USB International Sunday 18002 W3ZM
21280 USB I nternational Sunday 19002 W3ZM
3780 LSB Western Europe Sunday 09152 G3I0R
3560 LSB JA Net Monday 13002 JATANG
14320 USB SE Asia Thursday 13002 JATANG
3850 LSB ZL Net Mon., Thur., Sat. 7PM NZT ZL1WB

T —

for a reference orbit, it Is easy to determine
the remaining orbits for that day and, In
fact, for the rest of OSCAR 6’s life. Since
the satellite’s period is 144.99455 minutes,
all that you need do is add one hour and
fifty-five minutes to the reference orbit
equator crossing to get the second crossing
of the day.

To determine where the satellite will cross
the equator simply add 28.7° to the first
equator crossing as shown below.

REV
9122

DATE
14 OCT 74

GMT
0330

LONGITUDE W.
100.8"

This is easily explained since the earth is
spinning under OSCAR 6. During the time it
takes OSCAR 6 to return to the beginning of
its orbit, the earth has moved 28.7° to

114.9455

360° =98.7487"

24x60

the east. Thus, the satellite appears to have
moved to the west.

In addition to the ascending node orbits

58

and one half of an orbit period, respectively,
to the time of the start of the orbit.

AT 08 748 miin.
U s i

The satellite will cross the equator at
95.3° west longitude, as determined from
the following equation:
95.3°

26097 = T80

+ 14.37 =

EQUATOR

| ASCENDING
| NODE

Fig. 3
crossing.

Ascending node (northbound) equator
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28.7487
) —

14.37°

To complete this example, assume your
location is approximately 90° west longitude
and latitude such that you normally hear the
satellite five minutes after an ascending node
equator crossing. Therefore, for a near over-
head pass, as in this example, you should
begin to hear the satellite twenty five
minutes before it reaches the equator. For
the next twenty minutes until 15:04Z you
should be able to access the satellite.
Obviously, if you are significantly east or
west of this location for this particular pass,
the access window would be much shorter

than twenty minutes.
Listed in Table 2 are the AMSAT nets

where specific questions you may have will
be answered for you. The nets provide up to
date information for both newcomers and
regular users on such items as the status of
OSCAR 6, launch date for OSCAR 7, elc.
For example, at the time this article was
written, OSCAR 6 was turned on at 0000Z
for twenty-four hours on the following GMT
days: Mondays, Thursdays and Saturdays.
During the summer, descending node (south-
hound) passes for OSCAR 6 were turned on
for Sunday mornings. During the school

Radio Amateur Satellite Corporatio

14.402

NORTH
AMERICA ASIA

15:042
15097
95 3%

EQUATOR

9112
START OF ORBIT
260 9°

Fig. 4. Calculation of descending node access
window.

year, Tuesday and Friday morning passes are
turned on for use as an educational tool. If
the satellite's battery voltage is sufficient,
both the weekday and weekend descending
node orbits will be available. OSCAR 7 has
been designed with a positive power budget
and should be available for more orbits than
OSCAR 6. The AMSAT nets will still
provide current information on special
events for satellite users.

Experiments

There are many simple experiments that
can be accomplished using OSCAR 6 and 7.
For example, an OSCAR amateur station
and a frequency counter can be used to
demonstrate that the moving satellite causes
a Doppler shift on the downlink signals of
plus/minus 5.7 kHz on the ten meter signals

P.0.BOX 27, WASHINGTON, D. C. 20044 USA

VA

OSCAR 6 QSL card that you can receive by sending a report to AMSAT that includes
normal OSL information on stations you hear using the satellite.

FEBRUARY 1975
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“PRINTED CIRCUIT KIT

MAKES PRINTED CIRCUITS THREE WAYS!

1 FULL SCALE ARTWORK MASTER

MAGAZINE ART FILM PHOTO RESIST
2 ILLUSTRATION ’ POSITIVE . NEGATIVE ’ IMAGE ON

DEVELOPED

ETCHED
- CIRCUIT
COPPER CLAD BOARD
CIRCUIT BOARD

3 DIRECT ETCH DRY TRANSFERS APPLIED TO COPPER CLAD BOARD

CAMERA
DARKROOM
FILM CUTTING
TRACING

USES DATAK’S POS-NEG PROCESS
The revolutionary photographic way
thatmakes PERFECT printed circuits
from original art or a printed page.

KIT CONTAINS: 5" x 68" steel printing frame, 4 sheeis 5" x 6" photocopy film, yellow filter. chemicals for 1 pint film developer
and 1 pintfilm fixer 5" x 6" copper clad board, 3" x 4%" copper clad board. spray can of photo etch resist. 1 pint resist developer,

2 sheets 8" x 11" layout film. 1 roll 1/16" printed circuit tape

1 roll 1/32" printed circuit tape. 8 sheets dry transfer direct etch

PC patterns including pads transistors round can and flat pack 1Cs. DIP ICs, edge card connectors, lines, circles, jogs. etc..
s Ib anhydrous ferric chloride to make 1 pint etchant, instructions

ER-4 COMPLETE PHOTO ETCH SET..... ... postpaid $24.95
AT YOUR DISTRIBUTOR OR DIRECT (N.J. residents add sales tax)

The DATAK corp. e 65 71st St. e Guttenberg, N.J. 07093

An easier experiment is to determine the
minimum ERP which still allows you to hear
your own signal. There are many fascinating
experiments that are possible from copying
the CW telemetry, such as determining the
spin rate of the satellite.

Results

Results on OSCAR 6 have been pheno-
menal. Well over 2400 amateurs have made
over 100,000 two way contacts. This is a
tremendous growth rate from the previous
two satellites designed for two way com-
munications, OSCAR 3 and 4. There were
98 successful users on OSCAR 3 and 11
users for OSCAR 4. Short lifetime was the
primary reason for the limited use of these
satellites; however, the experience gained by
both the users and developers contributed to
the success of OSCAR 6.

The list of countries you can work
through OSCAR continues to grow. The last
count shows that stations from 87 countries
have made contacts through OSCAR 6. Prior
to the launch of OSCAR 7, the number of
stations who had attained the goal of

60

worked all states had risen to sixteen.

In conclusion, whether you wish to write
a special computer program for satellite use
or study propagation from satellites for a
high school project, the only limit is your
Imagination. If you are a DXer, then work-
ing out to the fringes of the satellite’s
capability for new countries may appeal to
you. Whatever your amateur radio interests
are, this Is the time to apply them to satellite
communications and discover both the
enjoyment and challenge of this new frontier
In amateur radio.

REFERENCES
ARRL, Member's Guide to Amateur Satel-
lites, Newington, Conn., 1973. 32 pages.

IFree to ARRL members upon request.

Kasser and King, "OSCAR 7 and its Capabil-
ities,” QST, February 1974, P. 56.

Soifer, ""Getting Started in Satellite Com-
munications,” AMSAT Newsletter, June
1974, p. 25.
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ANNOUNCING
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THE NEWEST TWO METER RIG SPECS ABOVE AVERAGE
USES TR 22 XTALS XMIT AND RECEIVE

AUDIO LAND has a complete ICOM line in stock for
immediate delivery

S

For more information write

Auudioland
36633 S. Gratiot

Mt. Clemens Michigan 48043

313-7971-1400
Attention: Amateur Sales Dept.



John M. Franke WA4WDL
1006 Westmoreland Avenue
Apt. 225

Norfolk VA 23508

How to Find a Satellite

A Simplified Graphical Technique for Satellite Orbit Prediction

he use of orbiting satellites by amateur
radio operators is expanding rapidly.
Amateurs were there to pick up the first
beeps from Sputnik. Today with the Oscar
series of satellites and the various weather
satellites, the need for a simple orbit predic-
tion method is increased. The technique
used here evolved from such a need. | had
been monitoring one of the Essa satellites
for several months on weekends only. Each
Saturday | monitored the receiver until |
heard a pass. The next pass would be one
hour and forty five minutes later. This
accuracy sufficed for each weekend but the
error in extending it to the next weekend
was excessive. Broadcasts of equatorial
crossings were available but that method
appeared too complex. Surely a simpler
method could be found that could be used
when such broadcasts were available or not.

The answer was simple: to analyze experi-
mental data you graph it and try to fit an

s Estimated time of reception,

TIME ® Reception of orbit.
E6PM -
=
aPM | . -
° "
» - i
2PM | e &
® [ ]
® ® =
NOON |- a = .
] ™ ®
¢
e
IOAM g = °
“
BAM - : ' ' - - -
19 26 2 9 6 23 30 7 14
AUG 1972 SEPT 1972 oCT 1972

DATE

Fig. 1. Plot of Saturday receptions.

equation to it. So | graphed both the orbits |
heard and the predicted times for the pre-
vious and next orbit. The graph for several
Saturdays is shown in Fig. 1. The horizontal
axis shows the date and the time of observa-
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tion is on the vertical axis. Only daylight
hours are shown because the satellite was
solar powered. With several weekends
plotted, | began drawing straight lines con-
necting the points from one Saturday to the
next and extending them on to the following

a Orbits actually heard,
e Estimated orbits.
* Orbits predicted by this graph.

TIME
e PM -

— WRONG SATELLITE °
BAM | | ] | ! | i J

19 2b 2 9 16 23 30 T 14
AUG 1972 SEPT 1972 OCT 1972

DATE

Fig. 2. Prediction lines for Saturdays.

Saturday. This is illustrated in Fig. 2. A
pattern appeared. After all if the orbit is
periodic then the pattern should be periodic.
A similar gridwork was found for orbits
heard on Sundays. The two grids are parallel.
By extending the grid lines for any day,
passes on that weekday in the future could
be determined. The uncertainty of a predic-
tion could be estimated by how well three or
more prediction lines crossed. If they all
cross at the same point, the accuracy is high.
If they cross in an area several minutes high
then the uncertainty is roughly equal to the
number of minutes between the most
separated lines. As more orbits are heard and
plotted, the accuracy improves.

Reception times for days other than
Saturday or Sunday can be determined as
shown in Fig. 3. Here the results of two
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NOW

available
for thefirst time
in North America

the all NEW synthesized
VHF FM TRANSCEIVER
the KDK-144

Compare the features:
SYNTHESIZED — no more crystals

L.E.D. READOUT — for quick, easy readability
10KHZ FREQUENCY DIAL UP CAPABILITY 146-148 MHZ — Perfect

for the 2nd generation of repeaters and simplex channels
600 KHZ UP AND DOWN REPEATER CAPABILITY

POWERFUL 2W AUDIO OUTPUT ONLY
10W.R.F. OUTPUT

Compare the sizes:

KDK-144 2" x 6 3/8" x 73/4"Deep

ICOM AC-230 29/32"” x 6 1/8" x 84" Deep

CLEGG FM 27B 3" x 7 3/8" x 9%’ Deep F.O.B. Blaine Wash.
HAM IMPORT SALES 785155

P.O. Box 1009 Blaine Wash. 98230
(Washington State Residents add 5% Sales Tax)

Please Rush me a KDK-144. Enclosed is a cheque
1 money order for $399. (plus sales tax if applicable)
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TONE BURST ENCODER

.. F, Y BURST tncopes '.
e MAR ENGiNggns

e Now, all the popular tone frequencies in
one encoder. Panel switch selects 1650,
1800, 1950, 2000, 2100, 2250, 2400,
2550, 2700, 2850, 3000 Hz.

e High and low impedance outputs - works
with all transmitters.

provided.

e lh-second tone burst time also adjustable.
Continuous tone if needed.

e Free descriptive brochure on request.
e Order direct. Price $37.50 PPD USA (5%

tax Calif.)

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

m Previously predicted orbit.

® Orbit heard.
TIME * Weekday orbit predicted by this
6PM . graph.
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(SAT) SEPTEMBER 1972 (SAT)

Fig. 3. Prediction of weekday orbits.

successive weekends are plotted. Drawing
Level adjustment | straight lines from one Saturday point
through a Sunday point to a point on the
next Saturday, a grid is generated. Where the
grid lines cross each day a passage of the
satellite should occur.

This method i1s simple, fast and easy on
the brain. The power of graphing cannot be
underestimated.

... WA4WDL

STARTLING LEARNING BREAKTHROUGH

You’ll be astounded at how
really simple the theory is
when you hear it explained on
these tapes. Nine vyear old
children have used our cassette
course to breeze through their
novice exam! Three tapes of
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