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YL MARITIME OP

(ed note...Gloria Vader made the
news recently as the first YL maritime
op — she is the radio officer on the
U.S. Geological Survey ship S.P. Lee
out of Redwood City, California. A
note from /3 asking her about this
brought this reply. . .)

Thank you for your interest in my
new career. | would like to see more
women become interested in both
ham radio and going to sea. | became
interested in ham radio while living
with friends on a schooner in Mexico.
Their ham rig was communication
with their friends in California who
were helping them get materials for
work on the boat. When they first
bought the boat in Columbia they
almost lost her on the way to the
canal; but they contacted someone on
the ham rig in New Jersey, who in a
round about way got a hold of the
Panamanian Coast Guard. The Coast
Guard flew out a pump. Since then
I've learned more about what a
valuable communication tool amateur
radio is and has been on land and sea.
My ham experience helped me when |
began to learn commercial operating
procedures. Also, | was all ready
familiar with the language -of elec-
tronics, and it was easier to learn the
servicing techniques | need for my
job. So amateur radio has done a lot
for me bhesides being an enjoyable
hobby.

I'm enclosing a picture one of my
friends in the crew took during an
open house on the ship | don't
usually wear a uniform as the atmos-
phere is mere casual.

WBOKVL

HAM STATION FOR BLIND HAMS
Set up by local club

Blind amateurs who are taking the
guide dog training course at the Blind
Center in San Rafael CA now can talk
through the local repeaters as a result
of the kind work done by the mem-
bers of the George S. Ladd Pioneer
Radio Club in San Francisco. The club
set up a G.E. Progress line rig and
antenna for the school.

Watch for the station via WRG6ABM
or WRBACS when you're in the area.

ED CLEGG AVAILABLE
(for talks)

Ed Clegg W2LOY is not only one of
the top VHF equipment designers in
the country, he is also one of the most
enthusiastic supporters of the ham use
of the 220MHz band. Remember that
Clegg was the first out with a 220
transceiver — and with a 220MHz
repeater. These were not put out with
that CB band in mind - indeed they
weren’t ever designed to work with
anything but ham use of the band.

The Clegg 220 repeaters are being
set up in more and more areas, with
the units in Totowa and Oakland,
New Jersey being two of the latest.
Many repeater clubs are going for the
Clegg repeater/rig package, with the
support of their local dealer.

Ed has been making trips to speak
to clubs about the 220 band. If your
club would be interested in hearing
this expert of the experts you might
have the program chairman get in
touch with Carl Jacobsen at Clegg,
3050 Hempland, Lancaster PA 17601,
and see if something can be arranged.

With the 2m repeater channels
filling up In many areas, 220 is
beginning to look better and better to
a lot of groups.

HAMS AID
SOAP BOX DERBY

The Kent County Repeater Associa-
tion helped provide communications
for the 13th annual Grand Rapids
Soap Box Derby using 2m simplex.
Public services such as this are of great
value to the image of amateur radio.
What has your club done?
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SECOND ANNUAL
HOBBIES EXHIBITION

More than 30,000 people visited
the second annual hobbies exhibition
sponsored recently by the “Sydney
Morning Herald,” Sydney, Australia.
Several complete amateur stations
were set up with a number of contacts
made in Australia and New Zealand.

Dick Smith Electronics of Sydney
provided the 80—10 meter SSB trans-
ceiver and three two meter stations as
well as a complete electronics display
and some 17,000 brochures on ama-
teur radio and electronics.

Tom King, WA7DPO/VK2ATJ/T,
left, manned the booth for 70 hours
along with members of the University
of New South Wales Amateur Radio
Society, VK2BUV. Several hundred
genuine enquiries on obtaining an
Australian amateur license were
answered.

HAM GEAR FOR
JORDANIAN CLUBS

Anything you can spare in the way
of ham gear, test equipment, good
spare parts will be invaluable to the
youngsters in Jordan. No junk, please
— It 1s too costly to ship junk over
there. Help a ham in Jordan to get on
the air. Send equipment to: Royal
Jordanian Radio Amateur Society,
Royal Palace, Amman, Jordan; c/o
Embassy of Jordan, 2319 Wyoming
Avenue, Washington DC. Please send a
copy of the equipment sent to 73
Magazine.

WSTACR SPECIAL EVENTS
STATION

The Newport County Radio Club
will be operating this station in con-
junction with the America’s Cup
Races through Sept. 30th. All bands,
CW and SSB, plus 2m and AM on 6m.
QSL to Box 36, Broadway Station,
Newport Rl 02840.
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NEVER SAY DIE

VIVA CASSETTES!

The Scott Joplin music from The
Sting got to me right away — as it did
millions of others — so | was ready,
ready, ready when | got a call from an
old friend offering a ticket to a Scott
Joplin concert at Dartmouth In
Hanover, New Hampshire. The New
England Ragtime Ensemble was play-
ing.

Not knowing that there would be
any flack over my making a tape of
the concert | arrived with a miniature
Toshiba (KT-270) cassette recorder
with a built in condenser mike and a
lantern battery for extended drive
since the little AA batteries it uses run
out in about a half hour or so. | held
the recorder in my lap about 150 feet
from the stage, about half way back in
an audience of about 2000.

They took the recorder away about
an hour into the concert. Next time |
try that |'ll keep the recorder in a bag
under the seat and use a small incon-
spicuous mike, Well, | did get an hour
of a really fantastic concert, complete
with the wonderful comments by
Gunter Schuller, the conductor, and
that was worth all the trouble.

| played the tape all the way home
on the car hifi system which | orig-
inally set up for slow scan mobile
operation. Since then |'ve gotten a
couple records of the same group, but
somehow they sound a lot better with
the live audience — the performers get
carried away by the enthusiasm of the

listeners — it was mass hysteria — they
kept Schuller and the group playing
encores for almost an hour after the
concert was supposed to be over — an
incredible reaction.

The more | look into cassette tapes,
the more convinced | am that they are
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EDITORIAL BY WAYNE GREEN

going to be really big in a year or so.
Not too many people realize that the
state of the art has advanced now to
where cassette tapes are comparable
with the expensive reel to reel tape
decks in fidelity. Cassettes have a lot
to offer over records now. Even with
the best of record players a record
wears audibly after just a few plays —
a tape does not wear, even if played
on a real cheap recorder.

But what about the tremendous
investment people have in records? |
might give that more consideration if |
had not suddenly found myself with
hundreds upon hundreds of com-
pletely obsolete 78 rpm records a few
yvears back. |f they ever come back, |
can retire.

Cassettes play just fine in acar, in a
portable hand unit, or in the finest
hi-fi player. There is no needle to
jump, no vinyl to attract dirt and get
scratched. Cassettes are easy to store
— | carry around two little cases
which hold 20 cassettes each in the
car — 4" wide by 2-1/2" high by 10"
long. I'll leave it to you as to how
much room 40 albums would take in
the car — make that 60 albums since
the cassettes each have 60 minutes of
music to 40 minutes per album. I'm
not sure they would even fit in my
little Datsun Z-car. '

On records you can play any cut
you want, how about cassettes? Most
of the better recorders have a counter
on them and with this you can cue in
easier than you can find the right
groove on a record. | put the counter
reading on the cassette index and this
allows me to go exactly to where |
want in seconds. Most decks take a
minute or even two for fast wind or
rewind, but some of the newer ones
have cut that down to 30 seconds for
a half hour of tape! And they are
virtually foolproof too. You can go
from fast forward to fast rewind
instantly without spilling or hurting
the tape.

| predict that cassettes will be the
major program source in five years.
Let’s see how | do with this one.

Eight track? No way. You can't
reverse it and that endless tape system
gets snagged much too easily. 8-track
may possibly be around for pops
about the way 45 rpm records are, or
it may just go away in the face of
cassette superiority.

The ability to tape music (or any-
thing else) off the air — from bor-
rowed records — from live concerts —
or from other tapes in another big
plus over vinyl records, The shortage
of vinyl is another factor since
cassettes take much less raw material
— about 1-1/4 oz for a cassette to
4-1/2 oz for arecord. That makes any
40 cassettes in the car weigh in at
around three pounds and the sixty
LP’s with jackets at over 30 pounds.

Convinced?

WALKATHON ALTERNATIVES?

Walkathons are becoming very pop-
ular and quite a few ham clubs —
particularly FM repeater groups —
have been providing communications
for them.

When | first heard about walka-
thons, | had a hard time believing that
they would catch on — they seemed
so totally unproductive — so com-
pletely wasteful. The idea of paying
money to a charity because someone
walks so many miles didn't make
much sense. Other groups had tried
getting people together to do positive
things such as cleaning up roadways,
rivers and streams, vacant lots, or to
paint buildings, and this seemed a lot
more reasonable to me.

If any of you look at things the
way | do, perhaps you will have a
chance to convert an incipient walka-
thon or bikathon into something more
constructive. Then, not only will the
participants get something of value
done, but the charity money will help
too. There are few communities where
it would not be beneficial to have the
beer cans picked up along the back
roads — where there aren’t houses that
people would love to have painted for
the cost of the paint and brushes —
where enthusiastic, If inexperienced,
help could help the community.

A little imagination will go a long
way on projects like this. You may

W2NSD/1 cont'd on page 136



e NEWS

RM-2382

In the matter of

Amendment of Part 97 to delete
certain amateur radio station log
requirements.

Adopted: June 25, 1974
By the Commission:

1. The purpose of this Order is to
amend the rules for the Amateur
Radio Service to delete requirements
for certain information to be entered
into the log for an amateur‘radio
station,

2. The Maryland FM Association,
Inc., in petition RM-2382, requests
amendment of §97.103 in order to
effect such deletions. Petitioner claims
the practical aspects of maintaining a
station log at times can be very
cumbersome and inconvenient. They
point out other services regulated by
the Commission where logs are not
required, and question if amateur sta-
tion logs are essential to the Com-
mission’s task in inspecting amateur
stations and reviewing their operation.

3. The logs required by §97.103 do
not, in fact, play a major role in the
Commission’s enforcement efforts,
and we have no information on the
role they play in the amateurs’ self-
enforcement efforts. A station log is
sometimes presented to the Com-
mission by an amateur operator
attempting to prove, or disprove,
some aspect of his past operation. For
instance, he may wish to prove his
station was not in operation during a
period for which a complaint was
received or a violation of the rules was
observed. Or he may wish to prove he

had accumulated the operating time
required by §97.13(a) at the time of
license renewal. A well kept log can,
therefore, serve the amateur operator,
For this reason, we feel most amateurs
will probably continue to log data in
addition to that required, a conclusion
shared by the petitioner.

4. The present rules do provide
exceptions to the logging require-
ments, most notably for those stations
in mobile operation. The underlying

purpose for this exception is safety
considerations during times the ama-
teur is simultaneously driving an auto-
mobile and operating an amateur sta-
tion. There has been no noticeable
impact resulting from this exception,
and based upon this experience, it can
be predicted there will be no signifi-
cant degradation of the Service by
extending the relaxation.

5. Petitioner recommends rule pro-
visions such that, in specific instances,
a station may be required to enter
additional information into the log as
may be deemed necessary by the
Commission. We are in agreement
with their suggestion. Furthermore,
we believe the following should be
logged: the location and dates for any
operation, except mobile; signatures
of visiting control operators; and third
party traffic. Petitioner states his
agreement with these requirements.

6. The amendments are given in the
Appendix. It should be noted the
requirements for logging certain tech-
nical data in §97.111(f) remains un-
changed. The amendments adopted
herein are editorial revisions, and dele-
tions and relaxations of existing rules
provisions which we consider no
longer necessary. We believe they will
inure to the benefit of many and to
the detriment of none, and they will
better serve the public interest. There-
fore, prior notice of rule making and
effective date requirements are
unnecessary, pursuant to the Adminis-
trative Procedure and Judicial Review
provisions of 5 U.S.C. 553(b)(3)(B).

7. Therefore, IT IS ORDERED,
that, pursuant to § §4(i) and 303(j)
and (r) of the Communications Act of
1934, as amended, Part 97 of the
Commission’s Rules and Regulations
are amended as set forth in the
attached Appendix, effective July 10,
1974. IT IS FURTHER ORDERED
that RM-2382 is TERMINATED.

APPENDIX

§97.103 of Chapter | of Title 47 of
the Code of Federal Regulation is
amended to read as follows:

§97.103 Station log requirements.

An accurate legible account of station
operation shall be entered into a log
for each amateur radio station. The
following items shall be entered as a
minimum:

(a) The call sign of the station, the
signature of the station licensee, or a
photocopy of the station license.

(b) The locations and dates upon
which fixed operation of the station
was initiated and terminated. If appli-
cable, the location and dates upon
which portable operation was initiated
and terminated at each location.

(1) The date and time periods the
duty control operator for the station
was other than the station licensee,

and the signature and primary station
call sign of that duty control operator.

(2) A notation of third party traffic
sent or received, including names of
all third parties, and a brief descrip-
tion of the traffic content. This entry
may be in a form other than written,
but one which can be readily trans-
cribed by the licensee into written
form.

(3) Upon direction of the Com-
mission, additional information as
directed shall be recorded in the sta-
tion log.

NOTICE OF PROPOSED RULE
MAKING

DOCKET NO. 20092

In the matter of

Amendment of Part 97 to make
Special Call Signs available to stations
licensed to Amateur Extra Class oper-
ators,

Adopted: June 26, 1974

By the Commission:

1. Notice of Proposed Rule Making
is hereby given in the above captioned
matter.

2. Frequently, the Commission re-
ceives a request from an amateur radio
operator asking to have a specific call
sign, or call sign format, assigned to
his amateur radio station. The reasons
given to justify these requests vary,
but the requests in themselves indicate
the very special significance a station
call sign can hold for an amateur
operator. Under the present rules,
there are no provisions for satisfying
requests of this type.

3. While we would like to be able to
assign every amateur station the exact
call sign of the licensee’s choice, there
are practical limitations imposed by
administrative considerations. The
assignment of station call signs on a
request basis would require new pro-
cessing systems requiring more clerical
manpower, since most call sign assign-
ments are now made by automatic
data processing methods. Addi-
tionally, more manpower would be
required to resolve conflicts arising
from the inevitable cases of several
amateurs desiring to obtain the same
particular call sign. For reason such as
these, under our present systems and
resources, we could not possibly offer
to assign call signs on a request basis
to all of the 265,000 amateur radio
stations now licensed.

4. Until such time as the necessary
systems and resources may become
available, we believe it is possible to
satisfy at least some of these requests.
The Amateur Extra Class deserves first
consideration in this matter. This
group represents the highest skill level
licensed in the Amateur Radio Ser-
vice. Since they also represent the
operator class having the smallest

73 MAGAZINE
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number of stations (over 14,000}, and
since many, if not most, of these
stations already have preferred call
signs or call signs of long standing, the
number of requests for special call
signs should come within reasonable
limits. Making special call signs avail-
able to this group should provide
amateurs, and the Commission, with
information and experience in this
matter so any future possibility of
expanding the system can be better
considered. Moreover, it would offer
amateurs a way to obtain the call sign
of their choice for their station.

5. Therefore, we propose to amend
the applicable sections of Part 97, as
shown in the Appendix. The current
25 year eligibility requirement for a
1X2 (single letter prefix, two letter
suffix) call sign would be deleted. The
amateurs meeting the 25 year require-
ment have had ample opportunity to
exercise this option. The manpower
recovered from deleting this provision
can be applied to administering the
proposed new system. Under these
proposals, any Amateur Extra Class
licensee would be eligible to apply for
and receive any available station call
sign of his choice, including 1X2,
1X3, or 2X3 formats, consistent with
the numeral designated for the area.
The limitations on only one 1X2
format call sign per licensee, except
for those already holding more than
one, would remain. However, the
same licensee would be eligible to also
hold one or more 1x3 or 2x3 format
station call signs.

6. The proposals would un-
doubtedly result in the limited num-
ber of 1X2 format call signs becoming
rapidly exhausted. This eventuality is
only a few years off anyway, since the
number of amateurs completing 25
years in the Amateur Radio Service
should begin to increase sharply, re-
flecting changes in the operator li-
cense structure in the early 1950,
For this reason, we are proposing to
delete the availability of in memoriam
call signs to club stations. This will
make a few more 1X2, and even
desirable 1X3, format call signs avail-
able for the proposed system. Addi-
tionally, verification that the deceased
former licensee was actually a member
of the organization has, at times, been
difficult for both the club and the
Commission. Again, the manpower
recovered from this deletion can be
applied to the proposed new system.

7. The Commission has a number of
petitions on file concerning the assign-
ment of amateur station call signs.
This proposal is not intended to pre-
empt future consideration of those
petitions. In fact, should our proposal

be adopted, the resulting experience
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will enable us to better consider these
petitions. Only call signs having pre-
fixes in the series now normally
assigned to primary and secondary
stations would be available initially,
although additional prefix series may
be added at a future date. Available
immediately would be those having
the prefix K, W, WA and WB, in
addition to those call signs normally
assigned to stations not within the 48
contiguous United States. For stations
outside the 48 contiguous United
States, only a choice of call sign suffix
could be made.

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

9. Pursuant to applicable proce-
dures set forth in §1.415 of the
Commission’s Rules, interested per-
sons may file comments on or before
October 9, 1974 and reply comments
on or before October 24, 1974, 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.

10. 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.

11. 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.).

APPENDIX

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

o §97.51(a)(3) is deleted and
reserved, and 8§97.51(a) and
§97.51(a)(5) are amended to read as
follows:

§97.51 Assignment of call signs.

(a) The Commission will syste-
matically assign every amateur radio
station a call sign consisting of a
sequence of two letters, a numeral,
and three letters, with the following
exceptions:

(3) (Reserved)

(5) Upon request for a Special Call
Sign, any available unassigned station
call sign may be assigned to a primary
or secondary station licensed to an
Amateur Extra Class operator.
2. 89753 is revised to
follows:

read as

§97.53 Policies and procedures
applicable to the assignment of call
signs.

{a) An eligible licensee will be
permitted to hold only one two-letter
call sign. However, licensees who, by
reason of former rule provisions, pre-
sently hold more than one such call
sign may continue to hold those call
signs in the same call sign areas.

(b) Subject to availability, a pri-
mary station will be assigned the same
type of call sign as the one relin-
quished, upon modification of license
to show the fixed station operation
location in a different call sign area.

(1) Stations will not be assigned
specific call signs of the licensee’s
choice, nor counterpart call signs (call
signs having identical suffix letters),
under this provision. However these
limitations will not preclude qualifica-
tion for a Special Call Sign.

(2) When a two-letter call sign is
not available in the new call sign area,
an eligible licensee may be assigned an
available unspecified three-letter call
sign.

(c) Call signs which have been
unassigned for more than one year
will normally be available for reassign-
ment.

FCC's FERRARO W3VGU RETIRES

Samuel J. Ferraro, Electronics
Engineer in the Amateur and Citizens
Division, is retiring on June 30, 1974,
after thirty years of government ser-
vice all with the Federal Communica-
tions Commission except for four
years in the U.S. Navy during World
War |1.

Sam was responsible for much of
the early repeater application pro-
cessing and was most helpful in help-

E s
ing repeater groups through the maze
of restrictive and conflicting regula-
tions which managed to bog down
about 90% of the early applications.

This job has now been taken over
by Gary Hendrickson W3DTN, a
repeater afficionado, and licenses are
being processed under the new and
much relaxed rules in record time. For
example, one recent repeater license
application went through and the call
was issued in about 30 days! This was
WR1ADX in Wolfeboro, New
Hampshire.

Sam was ever helpful to amateurs
and he will be missed, Perhaps in his
retirement he will have more time to
join us on the air. . .maybe on some of
the repeaters he helped to license.



More FCC - Cont'd

450 BAND SECURE!
Emergency Medical Band Kaput

The FCC has announced the de-
cision not to take any of the amateur
450MHz band for the Emergency
Medical Service. A great sigh of relief
has risen from the many groups with
450 repeaters and 450 control
systems. The EMS will undoubtedly
go right ahead, but on @ much higher
frequency band. This may be some-
what frustrating to Motorola, who we
have heard has already produced some
equipment designed for use in the
proposed 450 EMS band.

AMSAT PRESENTATION
BEFORE FCC

On July 9th Perry Kline of Amsat
gave an interesting presentation before
approximately 30 members of the
FCC in Washington. That amateurs
have been able to accomplish so much
with such minimal expenditure is a
continuing source of amazement to
government officials. The fellows
working on the Oscar projects beg,
borrow and.. .ahem.. .just about
everything from the solar panels to

Terry Fox WB4JF]
3612 Barcroft View #302
Baileys Crossroads VA 22041

| have talked to several ATVers in
our area that are having trouble pick-
ing up or transmitting to our repeater,
and in every case it has turned out to
be a problem in his setup, The UHF
bands aren’t that hard to work in, but
more care must be taken in setting up
a station than with the lower fre-
quencies. Time after time | have seen
a station using RG-58U as lead in, no
balun, a commercial TV antenna
polarized wrong, or some other poor
hookup. | will try to show a basic
setup that has been proven a good one
again and again.

We'll start at the antenna. It should
be one that has good gain, relatively
high bandwidth, and rigid mechanical
construction. It should be high
enough to be out of the trees (we have
one ham that was putting out a great

the batteries to the piggy back ride
into space. One FCC insider said that
the general reaction of the FCC
people was that if Oscar wasn't up
there right now they wouldn't believe
that such a thing was possible.

REPEATER APPLICATIONS
CONTINUING
978 repeaters were licensed as of
July first. . .and 225 applications for
more licenses were in hand at that
time. . .all of them already processed
by the Washington staff (Gary
Hendrickson W3DTN). The FCC is
beginning to wonder where all of
these repeaters are going to be used.
So are the frequency coordinator
teams around the country. The ele-
ments for chaos are there. . .will the
ARRL be able to keep things in hand
now that they have successfully kept
repeater councils from organizing into
a group separate from the ARRL?
Time will tell.
FCC's UNIVAC PROBLEMS

The amateur “"service’”” apparently
has won the honor of being the first
to be transferred from the old Univac
computer to the new computer
system. A changeover like this never
in history been made smoothly, so be
prepared for difficulties for a year or
two until things settle into place.

signal until the trees by his antenna
blossomed), however, UHF can run in
sort of ducts, so you can get too high.

At the very least, RG-BU should be
used, and it shouldn’t be used much
over 50 ft. Over 50 ft. lower loss cable
should be used, because every db
counts. This also shows that an an-
tenna can get too high, because the
loss in the cable will overcome the
gain resulting in the increased height.

For receiving, the next item is going
to be a balun, This should not be one
of the commercially available ones, as
at 450MHz they act as 10dB pads.
One of the ATVers in this area came
up with the design shown. It seems to
work a lot better for us than any
commercial ones that we've tried, and
It's very easy to make.

If a preamp is needed, it will come
next, and it should be designed for the
ham band rather than for broadcast
TV because they don’t work too well
on our frequencies. Also, more than
about 20dB gain won’t do you any
good for the video link, from our
experiences. There are several avail-
able that are advertised in 73, and any
of these will work good on ATV, as
long as you specify it's for TV use
when ordering.

The receiving converter is possibly
the most critical part of the whaole
station. The Blonder-Tongue con-
verter seems to be the best approach
at this time. We have compared them
to the T-44 receiver strip, and the

C

1. Cut 21cm (8 3/8") length of RG
59/U.

2. Make a loop and strip each end
of jacket 1.5e¢m (1/2').

3. Take a piece of RG 59/U of any
needed length and strip one end
1.5cm (1/2").

4. Unbraid three outer braids of
stripped ends and solder together. Do
not overheat.

5. Take piece of 300f) twin-lead
and strip one end 1.5cm (1/2").

6. Solder one side of the twin-lead
to the inner conductor of one side of
the loop and the inner conductor of
the random length of RG-59/U.

7. Solder the inner conductor of
the other side of the loop to the other
lead of the 300£2 twin-lead.

8. Use black vinyl tape to cover
connections and hold loop to random
length of RG-59/U.

9. Make continuity check with ohm
meter — both leads of other end of
twin-lead will be connected to center
of coax and no connection will be
made to braid.

converter has won out every time. The
T-44 just doesn’'t have comparable
sensitivity, and it's not quite as broad-
banded. The other possibility is a
homebrew unit, but | feel that it's not
worth the frustration when the
Blonder-Tongue units are so readily
available.

The last section for receiving is the
TV set, which should have good sensi-
tivity on channel 2 or 3 whichever
you choose for the i-f into it. | have a
black and white set that | use only for
ATV, so it's tuned up for best sensi-
tivity on channel 2, which is the i-f
out of my converter.

The transmitter can be a RCA
CMU-15, Motorola T-44, or a home-
brew transmitter. As far as we can tell,
the CMU-15 with the WOMZL modu-
lator seems to put out the best overall
picture. The T-44 is close, but it isn’t
quite as good for resolution. Not only
that but the T-44 needs a more
sophisticated power supply. In any
case, | highly recommend the WOMZ L
modulator for any transmitter.
Another word of caution regarding
the T-44, some have the normal 15
pins, while a few have 18 pins, so
check your unit before hooking the
power up.

Several hams interested in ATV
have been visiting the D.C. area and
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ATV Raster - Cont'd

while here have contacted us and have
been shown the ATV repeater. If
anyone is interested in ATV, and is
visiting D.C. please get in touch and
we'll be glad to show off the machine
itself, and what it looks like on the air
from a home QTH.

Some interesting integrated circuits
have been introduced recently, and
I'm sure the more advanced ATVers
will be very happy to hear about
them. Two that |'ve heard about are
both sync generators. One is the Fair-
child 3261, which is available in both
black and white ($35.00), and color
($47.00) versions. While this may
seem kind of high at first, when you
realize that all you need besides this
chip is a 14MHz clock and a couple
transistors for a complete broadcast-
grade house sync generator, the price
seems a lot better. The other sync gen
chip is made by National, and its
number is MM-5320. | haven't been
able to get a spec sheet on it yet, but |
think it's probably very similar. | will
be writing more about these as |
experiment with them. Another cute
little device that |'m playing with is a
Motorola MC 1445G. This is a high

bandwidth video switch. and it lends
itself very nicely to being the key part
of a special effects generator (pun
intended). Anyone interested in play-
ing with this |IC should ask Motorola
for applications note number AN-491,
as it explains how to properly use the
chip.

Another area of interest to ATVers
seems to be a relatively low cost 450
band solid-state transmitter with both
audio and video. |I'm sure there is
someone out there that can work on
this, as it would be of great value to
the expansion of ATV. Again | am
playing with some circuits for this but
| have so many other things going on
that | have no idea when it would be
completed. From what | can tell, it
would probably be best to start
around 109MHz and double twice.
This way you not only don’t interface
with 2 meters, but you also don't put
junk out on TV channel 4. We have
had this to be our only interference
problem, and we traced it to the
72MHz stage in the T-44.

| guess |'ll wrap this up for now and

continue next month. Till then:
BCNU on 439 ATV.

.. .WB4JFI
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HARRISBURG PA
Sunday, Sept. 22, Park-N-Shop
parking lot, 200 Block Walnut Street,
Harrisburg — be there for the first
high-rise hamfest in the world! 11
levels of parking — $2 per ham — 9AM
— talkin on 94, 52 and 16-76.

QCWA NATIONAL CONVENTION

Disney World

October 25—26 — make plans now
to attend this QCWA National. Write

WAUKA, 635 SE 19, Ocala FL 32670.

MONTREAL AUG 4

Big Hamfest 9—5 on Sunday Aug
4th at MacDonald College Farm, Ste.
Anne Bellevue, which 1s on the west
end of Montreal Island. $2.50 admis-
sion. Talkin on 76, 58, 28-—88,
46—06, and 6.40 7.18. Fleamarket,
tech sessions, prizes, picnic.

SAN DIEGO NOV 1-3

ARRL SW Division convention —
Town and Country Hotle — talk in
34-94, 3900, 7250. $5.50 registration,
$9.75 banguet. Write Box 82297, San
Diego CA 92138 for info and pre-
registration details.

SEPTEMBER 1974

VA DX CONVENTION

Saturday Sept. 28, Sheraton Inn,
Reston VA (near Washington). Spon-
sored by the National Capitol DX
Association. Write DXpo 74, R1, Box
207A, White Plains MD 20695 for
registration.

TACOMA HAMFEST

Aug. 17—18 at the Pierce County
Fairgrounds, 11 mi south of Puyallup
in Graham, Washington. Tech sessions,
prizes, contests, flea market, displays.
Registration $4, including dinner $7.
Write Bill Morgan W7GPR, 3421 E
138, Tacoma WA 98446.

MEMPHIS TENN, OCT 6

The Mid-South Amateur Radio
Association is sponsoring the Memphis
Hamfest on Sunday October 6 at
State Technical Institute, [-40 at
Macon Rd (Exit 11). Seminars,
demos, displays, XYL program, prizes,
flea market, fun. Talk in 3980, 34/94,
and Army Mars. Trailers and campers
hookup at Welcome Inn across street.
Holiday Inn there too.

RTTY ART CONTEST
Sept. 1 to Oct. 31, 1974

Entries in the contest should be
sent to Don Royer WAGBPIR, 16387
Mandalay Drive, Encino CA 91316.
Send a five-level tape and five prints
of each entry — as many entries as
you want — winning entries will be
published in 73 Magazine. Write Don
with SASE for the full set of rules.

WINNIPEG MAN. OCT 5-6

Hamfest 74" International Inn,
Winnipeg. Reg to VE4RL, Box 352,
Winnipeg Man. Can. R3C 2H6 $1 ea.
Dinner and dance Sat. $4 each. Hotel
$24 couple special. Xmtr hunt, mobile
contest, homebrew contest, XYL
events, big prizes, auction.

WE4ARE SPECIAL EVENT

STATION
Richmond Telecommunications

Society sponsored booth at Atlantic
Rural Exposition Sept. 19-29. Look
on 3988, 7288, 146.88. QSL Box
842, Richmond VA 23207. Visitors
can get nice prizes.

RESTON VA SEPT. 28

DXpo 74 — DX convention at
Sheraton Inn, Reston VA sponsored
by the National Capitol DX Associa-
tion. Banquet, DX sessions, YL pro-
gram, info: W3BWZ, Rl B207A, White
Plains MD 20695.

WEST GHENT NY OCT. 5

Northeast States 160 Meter Asso-
ciation annual fall meeting at Kozel's
Restaurant, West Ghent (near
Hudson). Flea market, dinner, prizes,
starts 2 pm. Dinner $5.75 ea. —
reservations: W1JEC, Box 44, West
Granby CT 06090.

SO. SIOUX CITY NB, OCT 456

The ARRL Midwest Convention
will be held at the Marina Inn, South
Sioux City NB sponsored by the 3900
Club. Theme — tribute to handi-
capped amateurs. Friday noon start.
QCWA dinner, portable repeater,
SSTV, ATV, Amsat demo, QRP
session, ARRL forum, repeater forum,
traffic forum, flea market, Mars, ex-
hibits. $7 reg to WOEQN 3818 5th
Avenue, Sious City |IA 51105. Ban-

quet $6.

SHARON AUCTION
SEPT. 15

The Sharon Amateur Radio
Association is holding an auction on
Sunday, September 15, at 1PM at the
Sharon Community Center on
Massapoag Avenue, Sharon MA. Free

refreshments and doorprizes. Sell your
own gear — we take 10%. For more

info please contact Ed Levine
WN1RFD, 6 Carlton Road, Sharon
MA 02067. (617) 784-6033.

CINCINNATI OH SEPT. 15

The Greater Cincinnati Amateur
Radio Association sponsors the
Cincinnati Hamfest at Stricker’s Grove
(State Route 128, Ross). Dinner, con-
tests, prizes, exhibits, beer, fun. $7 at
the gate. Hot dogs and buns all day,
donuts and coffee until noon, beer
and pop all day. Dinner and supper

from 11:30AM to 5:30PM.,
Social Events cont'd on page 10
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repealter

ALABAMA

WB4OFV
WB4QFF

WR4ABH
WR4AGN

WR4AEH

ALASKA
WRT7ACT

ARIZONA

WR7ACK
WR7ABL
WR7ACC
WR7ADG
WR5ABF
WR7ABM

Revision of Recently Published_Repeater Altlas

Albertville
Andalusia
Montgomery
Opelika

Tuscaloosa

Anchorage

Bishee
Phoenix
Phoenix
Show Low
Texarkana
Tucson

ARKANSAS

WR5ADI

WASBRF

Little Rock

Hot Springs

CALIFORNIA

WRBADI
WEIWY
WREGACI

WRGICB
WRbHDGJ

W6JPU

WEPXP
WRBAFA
WREABV

WRGABC
WRGAEG
WABUJS

WREADG

WRBACY
WENRY

WBEKKD
K6ZJS
WRBADL
WRGABJ
WBEMYH
WEBFHF
WABNIU
WAGZQD

WBGZRR
WEBENDJ

WRGADP
WBGVTM
WRGABO
WRBACH
WRGACO
WRGAEF
WREGADU
WREBAEN
WRBAEI

WAGZOH

Auburn
Canoga Park
Crestline

Eureka
Eureka

Fresno

Fresno
Fresno
Los Angeles PL

Los Angeles
Los Angeles PL
Los Angeles
Los Angeles

Los Angeles
Los Angeles

Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Monterey

Nouato
DOakland
Orange Co.
Orange Co.
Palos Verdes
Paradise

Pine Cove .
Pomaona Valley
Sacramento
Sacramento
Sacramento Valley
Sacramento Valley

T1.8

6.16-6.76
6.34-6.94
6.16-6.76
52.76-52.525
6.34-6.94
6.22-6.82

6.16-6.76

6.16-6.76
1.60-7.00
92.576-52.525
6.34-6.94
6.22-6.82
6.34-6.94

6.34-6.94
6.10-6.70
445.45444.20
6.28-6.88

6.16-6.76
6.31-6.91
6.25-6.85
6.19-6.79
6.34-6.94
6.34-6.94
6.94-7.48
6.12.7.71
6.22-6.82
6.19-6.79
1.96-7.30
1.78-71.18
442-450
222.34-223.94
1.66-7.06
52.76-52.525
6.34-6.94
1.75%7.15
225.54-224.14
6.76-6.16
222.38-224.98
442.30-449.85
222.70-224.30
222.80-224.00
223.02-224.62
223.14-224.74
223.30-224.90
443 15-448.60
443.25448.20
6.37-6.97
449.70-444.70
6.40-7.51
6.28-6.88
53.38-53.72
222.30-223.90
223.34-224.94
1.99-7.39
1.75-7.15
6.13-6.73
6.19-6.79
6.31-6.91
1.87-1.27
1.78-7.18

update

WENWG  San Diego 6.13-6.73
444.30-449.425
WRBACS San Francisco 6.10-6.70
448.25443.25
WRGAEA San Francisco Bay 6.25-6.85
WRBADY San Francisco Bay 6.25-6.85
WRBABG San Francisco Bay 1.93-1.33
WRBADZ San Francisco Bay 6.256.85
WBGCJR Santa Clara 449.80-444.80
WREGAEB Santa Mana 6.34-6.94
WRBABR Temple City (RACES) 1.72-71.12
WREAFC Thousand Oaks 6.25-6.85
WBEOPG Tulare 6.16-6.76
6.28-6.88
WRGAEY 6.34-6.94
COLORADO
WREADN Canon City 6.22-6.82
WABVTV Colorado Springs 6.16-6.76
443.80-448.80
WBBKJA Colorado Springs 1.66-7.06
WRBADS Denver 7.09-7.69
WROABM Denver (RACES) 6.82-7.30
WRBACL Denver 6.28-6.88
6.04-6.64
WRBADX Denver 444.70-449.70
WRBABN Durango 6.34-6.94
WBPXZ  Grand Junction 6.14-7.94
WRBACY Grand Junction 6.34-6.94
WRBADD Greeley 6.256.85
444,85-449.85
WRBACR Woodland Park 7.88-6.76
7.94-6.88
CONNECTICUT
WR1AAD Canton 7.96-7.36
223.30-224.90
WRI1ALCY Glastonbury 5.47-7.08
52.72-52.42
1.69-7.09
WR1ADK Hartford 6.04-6.64
443.10-448.10
WR1ADM Naugatuck 7.78-7.18
444.20-449.20
22.86-24.46
WIWHZ  Norwalk 7.99.7.39
WR1ADN New Fairfield 1.12.71.12
WR1ADL Torrington 6.25-6.85
443.15-448.15
WR1ADJ Vernon 6.19-6.79
443.30-448.30
222.78-224.38
DELAWARE
WR3ABS Delmar 6.22.6.82
WR4 Dover 6.19-6.79
WR3ABA Wilmington 6.13-6.73
FLORIDA
WR4ABZ Fr Walton Beach T1.8 6.196.79
6.34-6.79
WRAAES Ft. Myers 6.19-6.79
WB4KBG Melbourne 6.256.85
WR4AFI Merritt Island 6.28-6.88
6.34-6.88
WR4AFOD Orlando 6.16-6.76
6.34-6.76
WR4AEQ Orando 1.78-7.18

WR4AER
WRAADL

WRAAFW
WBAHAE

GEORGIA

WR4ABJ
K4DVJ
WR4ABD

WR4AHB
WR4AFD

HAWAII

WRG
KHGEQF
KHGEQL

IDAHO

WR7ABG
WR7ACQ
WRTACK

ILLINOIS

WASZPT
WRSACA
WRIACB
WRSACE
WASWVA

WASGCK
WROADF
WRSADE
WRSABE

WRIACC
WROAAF
WRYABC
WROACL
WRIACH
WRSACD
WRIABZ

WBIIEZ
WBIKCQ
WBIADT

Orlando
Pensacola

Pensacola
Tampa

Athens
Dallas
Mableton

Royston
Warner Robins

Hilo
Honoluly
Waialva

Deer Point

Driggs
Twin Falls

Addison
Alton
Alton
Aurora
Batavia

Bloomington
Bloomington
Bloomington
Chicago

Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago

Chicago
Chicago
Chicago

WABTDR/9Chicago

WRSADC
WIMJIL/9
WRBSADG
W8asGJ

WRSADH
WRSACS
WRSAA

WIAZ
WBSAEU
WBAJCL
WRSYABH

Chicago
Danville
Dixon
Flanagan
Genoa
Jacksonville
Joliet

Kankakee
Oaklawn
Springfield
Western Springs

1.12.71.72
6.22-6.82
6.07-6.67
6.01-6.61
6.16-6.76
6.34-6.76

6.13-6.73
6.25-6.85
6.13-6.73
223.34-224.94
6.19-6.79
6.25-6.85

6.16-6.76
6.28-6.88
6.20-6.80

6.34-6.94
6.34-6.94
6.16-6.76

6.31-6.91
6.16-6.76
6.19-6.79
1.40-7.81
6.04-6.58
7.66-6.58
6.22-5.82
6.196.79
6.22-6.94
448.6-443.6
223.34-224.94

1250.00-1281.00

6.10-6.85
6.34-6.94
6.37-6.97
7.00-7.60
7.09-7.69
1.12-1.72
1.15-1.75
1.45-1.75
1.50-7.75
1.87-1.27
448.25-443.25
448.30-443.30
449.00-444.00
449,85-447.85
6.28-6.88
6.37-6.97
6.10-6.94
6.13-6.73
6.16-6.76
6.28-6.987
6.22-6.82
6.34-6.94
447.30-442.30
6.28-6.88
223.30-224.90

MORE NEXT MONTH

Send any and all corrections, updates
listings to 73 Magazine,

or new
Peterborough NH 03458.
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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.

R

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
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-6425
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Sccial Events - Cont'd From p.7

AURORA IL SEPT. 22

Fox River Radio League hamfest at
Phillips Park, Aurora. Picnic, zoo,
gardens, whole family, prizes. Talk in
146.94 and 52. Reg $1 to WB9HYH,
1888D Carnation Ct. Aurora |IL
60506.

NASHVILLE SEPT. 1

Music City Hamfest at the National
Guard Armory on Sidco Drive in
Nashville TN. Dinner, prizes. Spon-
sored by the Nashville Amateur Radio
Club.

EL PASOTX OCT 1213

Hamfest and swapmeet — seminars,
prizes, flea market. Info: WB5CMB,
7772 Gran Quivira, El Paso TX
79904.

WICHITA KS SEPT. 8

The Wichita Amateur Radio Club
hamfest is Sept. 8th — no info on
location. Write Secretary Agnes
Nibarger, 5450 Sullivan Ct, Wichita
KS 67204.

MARION IND SEPT. 29

Grant County Amateur Radio Club
annual Hamfest at the 4H Fairgrounds
in Marion. $1 advance reg to W9EBN,
Box 815, Marion IND 46952. Flea
market, prizes, Bingo, camping, tech
sessions, talk in 94 and 19/79.

MENA ARKANSAS SEPT. 77-8

Queen Wilhelmina Hamfest at
Queen Wilhelmina State Park on Rich
Mountain in Mena, Ark., Sat—Sun

Sept 7-8.

GREYSLAKE IL SEPT. 14-15

Radio Expo ‘74 — flea market,
camping, tech seminars and movies,
food services, exhibits, at Lake
County Fair Grounds, Rts. 45 and
120, Greyslake. $1.50 advanced reg to
Radio Expo, Box 1014, Arlington
Hts, IL 60006..

o0 MHz BAND

Bill Turner WAGAB/
Five Chestnut Court
St. Peters MO 63376

From Margate, Florida WB40OSN
says, 'Openings have been throughout
the entire country. About the only
area that has not been heard here is
the Dakotas and ldaho. | had some
real nice contacts with K7Z0OK and a
ragchew for over an hour with
K7CIN. . .all signals were 5—9 plus all
the time.

10

““The highlight of the month was: A
response to a CQ on 50.075 (A1) by
TGOKJ. Luis had a 559 signal here. He
runs 10 watts into a 5-element Yagi.
Luis is planning to have a Swan 250
on the air shortly...so be sure to
listen for him. He made several more
contacts and | believe that he made
enough to apply for SMIRK member-
ship.

“l had a QSO with Erik TI2ZNA on
10 meters. Erik is running a beacon on
50.095 from San Jose. He is also
running a Swan 250. When we signed
he was going outside to raise his
5element Yagi to 50 feet. Erik has a
rig at his office as well as at home so
he should be a little more active. He
plans to run the beacon contin-
uously.”

From Dallas, Perry WB5IKU says
he has worked everything from
KPAAHQ to VE3ONT since getting

back on 6 after an absence of several
years. . .says he has heard XE and TI
stations but unable to work them
through the pile up. South American
TV also mentioned as being seen on
almost a daily basis.

Ray K5ZMS/5 says SMIRK is up to
370 members in 41 states and 10
countries and recounts contacts and
openings far too numerous to men-
tion. Ray says you must call TI2ZNA
on 50.150 due to the transmitter
blocking the receiver(?)

Having worked both the June con-
test and field day using low power
(about 10 watts output) | would like
to make a few comments which
should help the average station make
more contacts and improve the lot of
the increasing number of stations
running low power. First and fore-
most. . .turn the knob...it is abso-
lutely impossible for every station in
the country to park on 50.110 and
expect to make a reasonable quality
contact. You may not hear anyone
exactly on the same frequency but the
station(s) on the other end may be
hearing a dozen or more. Increase
your ODDS by getting off 50.110.
Probably the second most detrimental
habit is repeating the called stations
callsign over and over again. HE
knows who HE is. . .he wants to know
who YOU are. In the same vein, | am
sure each of you has heard stations
calling CQ for several minutes at a
time boring those listening to the
point that they look elsewhere for a
contact. Keep “‘dupe’” sheets, espe-
cially if you are involved in a multiop
operation. Finally, check out your
equipment before starting. Make sure
It iIs working properly and is unlikely
to malfunction in the middle of the
operating period. Also make sure your
rig SOUNDS good, without hum,
carrier, reverb and the like,

WADABI

NEW @ PRODUCTS

GENAVE GTX-600
A Brand New 6 Meter
Transceiver

As the two meter FM band fills up
in most urban areas, repeater groups
have been looking around for other
bands to populate. Some have gone
the 220MHz route — particularly now
that Clegg has been delivering 220
repeaters — while others have been
going to six meters.

The fact 1s that six has a whole lot
to recommend it. The ground wave
coverage on six is a lot better than
two meters, with many repeater
groups finding it up to half again as
good in distance. Then there is the
matter of band openings — they do
happen on 2m, of course, but not
with the regularity found on 6m.
There is something wonderful about
driving along in the car working one
station after another over a 1500 mile
path. From New Hampshire via the
several New Hampshire 6m repeaters,
contacts with Florida and the other
southern states are very common.

Now, to get to the Genave rig — it
is small enough to easily fit in the car
— runs all the power you'll need for
most applications — not that you
can’t add on one of those TPL ampli-
fiers. But 30 watts is adequate. It has
ten crystal controlled channels and
comes with the national simplex
channel all set to go — 52.525 MHz.

Genave, which makes a lot of stuff
for aircraft, has put the special circuits
into the 600 to keep down harmonic
emission (so you won’t be wiping out
television for miles around as you
drive).

Not bad for $309.95, eh? For
details write: Genave, 4141 Kingman
Drive, Indianapolis IN 46226.

MARK 11

Hallicrafters introduces Mark || ver-
sion of FPM-300 “'Safari."”

A new and improved version of its
high performance, precision-built
FPM-300 ‘Safari” SSB/CW amateur
transceiver, the Mark 11, is being intro-
duced by the Hallicrafters Division of
Wilcox Electric, Inc., Rolling
Meadows, |llinois.

The new FPM-300 Mark 11, like its
predecessor, provides complete
coverage for Single Side Band (SSB)
and Continuous Wave (CW) operation
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in the 80-, 40, -20-, 15-, and also 10 to
11 meter domestic and international
amateur bands. Reliability and service-
ability has been further stressed in the
Mark I1.

The Hallicrafters transceiver is a
hybrid system using the most desir-
able features of solid state and tube
circuitry in its design. It's a complete
desk-top or under-the-dash/hump
mounted mobile amateur radio sta-
tion. The FPM-300 Mark Il is
intended for both domestic and inter-
national markets and has a built-in
power supply for 117/234 VAC and
12 VDC power sources. Only an an-
tenna and key or microphone are
needed to place it in operation. Like
the FPM-300 the low price of $625.00
has been maintained in the Mark |I,
according to the manufacturer.

The FPM-300 Mark |1, Dimensions
(HWD): 5% x 12% x 10% inches; net
weight 25 pounds. Additional data is
available from Hallicrafters Division,
Wilcox Electric, Inc., 600 Hicks Road,
Rolling Meadows IL 60008. Phone
312-259-9600.

ANTENNA NOISE BRIDGE

The new R-X Noise Bridge by
Palomar Engineers measures both re-
sistive and reactive components of
antenna impedance. The resonant fre-
guency of an antenna as well as its
feed point resistance is easily found.

The ability of the bridge to measure
reactance is a useful feature not found
in previously available noise bridges.
The off-resonance impedance can be
measured and it is easy to tell whether
the resonant frequency iIs lower or
higher than expected., This greatly
simplifies tuning and matchinag.

The R-X Noise Bridge operates in
the 1-100MHz range and measures
resistance from 0-250 ohms. Price is
$39.95 postpaid from Palomar
Engineers, P.O. Box 455, Escondido
CA 92025.

HALLICRAFTERS

Contrary to some irresponsible
reports, Hallicrafters is not defunct.
but is doing quite well, thank you.
Hallicrafters was purchased recently
by Wilcox and is a division of Wilcox
Communications Equipment, 3151
Fibreglass Road, Kansas City KS$S
66115.

SEPTEMBER 1974

AMATEUR RULES
In recognition of the invitation to

write a letter to the editor abour
proposed changes in amateur rules, |
am hereby taking advantage thereof,
by giving some views of my own,

We amateurs did well, utilizing
three classes of license and it was a
bunch of soreheads that wanted what
everyone else (who made the effort)
had in the way of operating privileges.
FCC had not allowed phone operation
by less than class “A" from 2050
KC/S to 28,500 KC/S. The 160 mtr
band had been “appropriated” by ‘Big
Govt’ and we could do nothing about
it., So changes are made to open the
previously exclusive phone bands to
everyone, and lower the code require-
ments by adding the “Novice” class.
Since Technician class must pass the
same code test, they should have the
privileges the Novice class have, too.

But this “‘cheap-skate” license and
proposed doing away with code
requirements completely, is the
destruction of amateur radio. Every
amateur ought to know the code, and
be allowed to use CW anywhere in our
bands. | feel the three licenses should
be “Extra’ class, (like the old class
“A") General class (like old class
“B"”), and “Beginner’’ class but after a
year, with an endorsement, it could be
as General but the same as old class
“C" which would make provisions for
the ill, handicapped, aged and the like.
Privileges should remain much the
same as at present but up-grade the
code test to 13 wpm and see that the
horse comes first before the cart. ..
CW gets first place as the basic mode
of communicating with other methods
after which require sophisticated
equipment additions and give a better
break in splitting frequency usage.

Perhaps all formal nets ought to be
required to use a certain area of one
band (the band used regularly by the
net) to allow for general ragchewing
by others. In the case of separate
PH/CW exams, it would place a
serious burden on FCC and amateurs
alike, when 2-way communication Is
not possible on phone in particular.
“Sorry old man, | can't send CW, |
don't know the code”. . .great. Shall
we pursue the hobby by using semi-
phore from hilltop to hilltop? When
code is no longer needed so that the
commercial telegraph test (license) is

no more, only then will | agree to cut
code from amateur radio. Also, AM is
part and parcel of SSB-SC, and cannot
be deleted. This is a hobby with many
beneficial side effects to others, nota
business enterprise and ought to be
treated as a hobby. One may like CW,
another phone, with any usable
quality, while | like hi-fi, and there
should be no restriction on building
hi-fi receiving and transmitting gear.
This should include AM and FM. For
the nuts who now illegally play music
on the bands, how about a segment
somewhere that they can go? Please
don’t forget the “‘old men’ who have
held a class “A" ticket for many
years, for they ought to be given
“extra’’ status where they held the
top grade of license before. As a last
cra. ..l mean suggestion, let amateurs
have 1 KW for the lowest class, 2 KW
for the General class, and 3 KW for
“Extra.” The QRM isn't caused by
low power stations. What if no trans-
mitter could be manufactured for
more than 1 KW, thus making ama-
teurs build their own hi-power??

Robert Perkins Thayer W1PBE

| read with interest your “‘Getting
Rich’" comment on the opportunity
existing for “"Hams’ in the installing
and serviceing of security devices and
systems.

While | do agree with you that the
opportunity certainly does exist at
this time, | think you might caution
vour readers to check into a few
things like local and state laws before
hanging out the shingle.

Most cities require a business
license and some cities require qualifi-
cation examination. Many cities re-
quire a contractors license, an examin-
ation, and a bond and some even
require a state contractors license. In
spite of all this, in an area where the
competition is not too severe, it is still
a good idea.

There are many applications that an
alert “Ham" can come up with, but
before investing in the equipment for
the first job, just be sure that all local
ordinances are compiled with so you
won't find a ““Stop Work Order” hung
on a half finished job.

Francis L. Fuson K7VHS
Las Vegas NV 89102

Cont'don p.132
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Gus. M. Browning W4BPD
Drawer "DX"
Cordova SC 29039

The new DX season is just about
upon us again, after a very poor
(propagation-wise) summer. The sun-
spot situation is somewhat still debat-
able, it seems. Some say the worst is
yet to come, others say It won't be
long now, etc.” | guess we will just
have to wait and see what happens
from now on out. It seems that the
real DXer, the fellow who is “in
there'” is still working plenty of good
DX, even though conditions are a long
way from being at their best. Of
course, the Amstat DX workers are
not bothered by the sunspot situation
and there will soon be someone with
an "Amstat’”’ DXCC if they keep on
plugging away. Of course, the WPX
fellows always have plenty to chase.
There is plenty for a DXer to do if he
wants to keep busy and do a little
“"bookkeeping” so he will know where
he stands in his various interests (|
wish | had time to practice some of
the stuff | preach!).

| have been asked by many people
about this “country” business, such as
what is a “‘country’’ and what is not a
“country.” Speaking for myself, per-
sonally the more there is the merrier,
cut the mileage between the islands,
count very state in the USA as
another “country’’ (Russia has more
countries than we do, and | don't
think there is much more difference
between their Soviets than there is
between our states), and maybe some
of the other larger countries could be
cut up into two, three or more coun-
tries (provinces in Canada comes to
mind, etc.). Our new Super WTW will
be doing just this when we get it all
organized and running, and we will
count every island as another country
as an example, every state in the USA,
every province in Canada, Soviets in
Russia (or maybe even each Oblisk),
etc. We want a L-O-N-G list for the
fellows to chase, something to keep
them BUSY for a very long time,
something that they will not catch up
on for a long time. | know how some
fellows feel about adding more to the
country list, since they have them all
right now. We want something going
that cannot become “'stagnated’”” on
account of a fellow getting them all
and working himself out of a job. The
whole difficulty it seems is the poor
choice of using the word “country” as
a DX vyardstick. In the English lan-
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guage there must be a better word
that more fully describes DX, than the
word country. | would like anyone
who can come up with a better word
to drop me a line and mention their
choice to me, maybe in our small way
we can get this word in circulation
and start a new trend in the new DX
world, and get rid of this debatable
word “country’’ in describing our DX
yardstick in the future. How about
this fellows?

Jake CT2AZ, also WOJHY, is stay-
ing here with me for a while and did a
lot of “listening” to the recent
DXpedition to Kingman Reef (the
most recent new DXCC). He gave me
a blow by blow description of things
as they were happening. | suppose
most of you serious D Xers were listen-
ing too and heard most of what was
happening also. After it was all over
and the boys were back on their way
to Johnson lIsland to pick up some
fuel oil and continue on to Hawaii,
the story was more or less finished for
that DXpedition. It seems that they
had trouble first in finding Kingman
Reef, and when they finally arrived at
the reef sundown caught them and |
suppose they pulled away from the
reef area for the night (no ship Cap-
tain wants to be drifting around at
night in the immediate area of a reef).
Then they had the usual difficulties
actually landing their equipment on
the reef (it was about the size of a
two-car garage, as it was described
over the air), and not much above the
high tide mark (I never did hear how
it was during low tide. Maybe under
the water?). The planned length of
time for operation on the reef had to
be cut due to a number of things that
happened. Three of the fellows had to
be back in Hawaii by a certain date so
they could return to California and
their jobs, it took longer to get to the
reef than was planned and then they
departed the reef one day before they
had planned because of a sudden
storm that came up. All this just
proves that DXpedition plans just
don’t ever happen with perfect clock-
work, even when the plans are made
as carefully as possible. | guess just
about now they are planning another
assault on Kingman Reef next year (or
maybe someone else later on this
year). The low frequency gang is
disappointed, | am sure, because the
DXpedition did not get on for these
fellows, due to the short stay on the
reef. They did a very FB job for the
length of time they were there
though. The operators from  the reef
were: KB6AHV, WB600OL, WBOAT
and WASQUCE. The call from the reef
was KPBKR. | am sure many thou-
sands hope they (or seomeone else)
will return and stay much.longer so
that everyone will have a chance to

add this one to their country worked
list. You know when you are right up

there at the DXCC Honor Roll level
you just cannot miss even one new
country or maybe you will be bumped
from the list. Let's hope another,
longer stay at Kingman Reef is right
now in the planning stages by some-
one — and good luck to them.

| keep on receiving QSLs for
various DXpeditions, and bootleg DX
calls, addressed like this: W4BPD,
QSL MGR., for so and so, etc. | again
want to tell everyone, that | am not,
never have been or will be a QSL
manager for anyone, not even myself.
QSLing to me is harder work than
digging a ditch or cleaning up a WC.
Don't let anyone, at anytime tell you
that WABPD is their QSL manager,
because they are talking through their
hat. | don’t have time to answer these
QSLs that are sent to me and they
usually end up in my trash basket,
unless a SASE is sent along with them.
Then | just write on the card — not
me! — and put it in the SASE and
send it back to them. So | again say,
don’t send me cards for someone else!
| have a heck of a time just answering
those sent to me for my DXpeditions
or home station.

A new station is active in Cambodia
— XU1DX, has been worked on the
low end of the 20m SSB band (around
14203) around 0033 GMT, probably
active at other times too. DL6ZZ has
worked WIMV 949 times (the 950th
was an eye-ball QS0), Old MP4B has a
new prefix — A9 (old MP4B is Bahrain
Island in the Persian Gulf). ZA3ZP
was worked by WOKM, he said to QSL
via DJ6QT — my gquess is another
pirate, but his choice of QSL manager
is pretty good if he is — maybe | am
wrong, let's hope it is OK. Another
new prefix is A6 — for the United
Arab Emirates (something like the Old
Trucial Omans | guess), but | under-
stand that all the Old Trucial Oman
states did not “join-up’’ with the new
“Emirates.” This may, possibly, make
another change over there in the
DXCC country situation. What do the
few old Trucial States count for right
now? And this brings up those other
““State Like'" places in The
Hadhramaut (more or less North of
Aden). They told me when | was over

there that each one had its own Shiek
and set of laws and the whole area was
governed by each of these Shieks and
no one else. Now here are about seven
possible new ones (but, who will let
anyone in to do the operating, maybe
getting their throat cut in the deal!
hi). Then there is that little known
“neutral zone” at the Khyber Pass (|
once went through the Khyber Pass).
But, trying to find a place in those
mountains to set up the rig would be a
real problem, | can tell you!
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Kenwood'’s superb
s state-of-the-art SSB transceiver

. . . the ultimate transceiver. The promise of
the transistor has been fulfilled. Here is the
transceiver you will want to own . . . whatever
you have now, get ready to trade up. Its im-
portant features are far too numerous to list.
Its specifications are superb. The TS-900 is

Haaeniy...

Today when you ask “How can | modernize
my SSB operation?”, the answer certainly is
KENWOOD. The deluxe TS-900 transceiver,
the superh, go-anyplace TS-520 transceiver
and the versatile R-599A receiver and T-599A
transmitter offer today’s amateur advanced
design, reliable solid-state performance, con-
temporary styling. . . and the cost is modest.
Now more than ever the answer is KENWOOD.

.....
mmmmmm

13-52
The new TS-520 is the transceiver you have
wanted, but could not buy until now. It is a
non-compromise, do everything, go every-
where 5 band transceiver for SSB or CW that

performs equally well at home, in an auto-
mobile, airplane, boat or trailer. The TS-520

Kenwood’s go every place
... do everything transceiver

unquestionably the best transceiver of its kind | features built-in AC power supply, built-in

ever offered. The price ........ $795.00 | 12 volt DC power supply, built-in VOX with
PS-900 (AC Supply) $120.00, the DS-900 |adjustable gain delay and anti-VOX.
$140.00 0 g 9 M TR e anes 4 302900

’s The R-599A is the most complete re-
ceiver ever offered. It is solid state,
superbly reliable, small and lightweight,
covers the full amateur band . . . 10
thru 160 meters, CW, LSB, USB, AM,
. AM.N and FM.

TIRIEEICR o A aiia s & atarnie ek $459.00
The T-599A is mostly solid state . . .
only 3 tubes, has built-in power sup-
ply, full metering (ALC, Ip. RF out- §
put & high voltage), CW-LSB-USB-AM |} °
operation.
The price

KER’&EITH

- e B

T-599A Transmitter

———————————————————————— e e E— R ——— R ——
Please call or write for complete specifications. Also available at Kenwood dealers throughout the U.S.

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

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

Prices subject to change without notice

HENry iadly




DX - Cont'd

A month or so ago FR7ZL/T was
active from Tromelin Island (in the
eastern part of the Indian Ocean,
north of Reunion Island). The oper-
ator was Guy, who was having a heck
of a time handling it all. He finally
gave up and just pulled the switch. A
few fellows suggested to me that he
could have certainly used a “MC" or
at least someone to make up a list for
him to work by — or something!

It's nice to sit back over here and
suggest such things, but you have to
remember that some fellows don‘t
want help from anyone. This is a good
attitude for a DX station to have if he
can handle the situation. | would
suppose that since he was inside the
USA portion of the band that he was
stuck with transceive operation only
and when you can only use transceive
(working the fellows on your own
frequency), then you do have a pro-
blem. Especially if English is a strange
language to you. Also sometimes, on
top of this, certain DX stations
couldn’t care less whether or not they
work USA stations. In other words
yvou need them but they don’t need
yvou! This is bad for the fellows back
here that need Tromelin Island for a
new country. Then there still exists
the problem of getting the QSL card if
you are lucky enough to work that
elusive one. | guess that's why most
DXers would much rather work a
DXpedition who has a good QSL
manager to handle his cards. It doesn’t
do too much good to work a “new
one’’ and never get a QSL card.

| suppose many of you have heard
of the untimely death of Hersh
W5ZD. He was a DXer who knew his
way around when it came to DXing.
He had many, many friends and was
always right in there handling some
DX net or acting as a MC for a DX
station. He was always glad to help
anyone get a “new one” if possible
and he was always loud, even overseas.
He will be sadly missed in the DX
world by all of us.

Another very well known DXer
passed away a few months ago, Van
WA9HUZ. He was very interested in
DXing, especially in working the rare
ones on 40m. His signals on 40m were
always very good, | suppose he had a
FB location or antenna or both for
40m. | so well remember that when |
worked VAn from some rare spot
when | was on 20m, his first question
was, “When on 40m, Gus?" and when
| got on 40m he was usually the first
one | worked. A good DXer, many of
us will miss his fine DX work.,

WTW Contest

That's right, we are going to have a
DX contest. Qur contest will be
different. The contest will run 48

14

hours (non-stop) starting Saturday
morning (GMT), which is 7PM EST.
Friday night on the east coast. Start-
ing time is 0001GMT, October 19,
1974, and it ends at 2359GMT
Sunday night October 20, 1974. The
scoring system in our contest is very
simple: work as many DX stations as
possible, each contact will count as 10
points (any band, any mode, no QSL
required — your word is OK with us -

but we want to see a copy of your log.
And, if, you work too many stations
that no one else has worked we will be
very suspicious, and we may publish
the list of those certain “suspicious
contacts”’ and everyone will know
about you! Be careful Ole Buddy,
please. The exchange with each
station should be his call, contact
number and report combined, such as
001579 (for your first CW contact) or
if it's phone (SSB, SSTV, etc.) the
number exchanged could be some-
thing like this: 00158 for the first
contact (contact number 001-signal
report 5/8), and that's all. Next we
want his “handle” on each exchange
(only QSO number, signal report,
combined, and handle is total
exchange). Your multiplier (each
country) is 10 for each country. Any
place that any national society or
association or league calls a “country”
is what we will call a country. You
might check this part very carefully,
because there is a good many places
that others (than ARRL) call a
country — such as European Turkey,
Asiatic Turkey (by WAE?). The DUF
counts the island of Ste. Marie off the
coast of northeast Malagasy Republic.
Also, don't overlook that our WTW
list includes such spots as the Isle of
Europa and Juan de Nova as separate
countries. Also, we count Tristian da
Cunha and Gough Island as separate
countries. We will count any island
that is over 100 miles from its nearest
neighbor as a new one. These will give
you something to more or less go by
in doing your calculating on your
scores in our WTW DX Contest. Just
call COWTW if you are one of these
CQ callers! Please broadcast this con-
test to everyone you can, we would
like for it to be a good, active one.

Since it Is being announced rather late
in the season we will need all the
publicity we can get. We are going to
have a WTW Contest every year from
now on. So how about helping us get
started off with a good loud “bang?”
All scores should be received by me
no later than Christmas day,
December 25, 1974, and all the scores
will be published in 73 Magazine a
month or so after that.

| promise all of you that next
month | will have a list (up to date) of
our WTW DX areas (forget the word
country). And, also a complete (as far

as possible) list of our all new Super
WTW DX areas. | will also be printing
up these lists for you to use in your
score keeping and other records. You
will be able to use them when you
send your WTW or Super WTW infor-
mation to us. You keep one copy for
your records and we keep one to add
to when you submit new ones to us.
You can start working on your scores
right now because the regular WTW
scores are for all contacts after 0001
GMT, May 1, 1966 and the Super
WTW all contacts after 0001 GMT,
January 1, 1960. Dig up those DX
cards that DXCC will not accept as a
new country (it is possible we will
count them). We want you to be
happy and we want you to have a big
total!

Anytime any of you write me
please be sure to send a SASE if you
expect a reply to your inquiry. | try
to answer all letters received, but
sometimes it may take a little while to
do this.

Lots of fun fellows messing around
with these little I1Cs. Better try your
luck with them and try to learn what
they are all about and what they can
do. Try making a few “printed cir-
cuits” fellows, They are a lot of fun
and if you draw them out right,
mount the parts in the right holes and
solder correctly, the "gadget” will
work the first time you apply voltage.

Anytime in the line of DX, DX
ideas, DX working, sunspot stuff, DX
antennas, DXpedition information,
etc., i1s always needed here. Please
remember us when you come across
anythingthat you think would be of
general interest to other D Xers. This is
your column and | want it to please as
many of you as possible,

That's it for this month.

W4BPD

OSL
CONTEST

- B A
]

The QSL winner this month is
Eugene Sedberry WS8JUL with a
beautiful full color QSL card. On the
back it says, “One of my bird friends
and | discuss the weather, DX, what's
for dinner and other subjects of
serious mutual interest at lron County
QTH.” A one-year subscription exten-
sion is the prize. How about your
QSL? Is it different enough to win the
monthly QSL contest? If not, why
not? Your QSL expresses YOU! Are
you special?
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West

Bill Pasternak WAZ2HVK/6
14732 Blythe Street #17
Panorama City CA 91402

Bet you caught on by now that |
am not trying to tell you how to put
together your own remotely con-
trolled amateur station. That would
be far beyond the scope of this
column. Rather, we are discussing the
reasons that many Southern California
FMers are still building these complex
systems and installing them on our
various mountain tops. To that end |
spent a8 Sunday visiting with three of
the most ““together’” hams | have ever
met. If Skip, Mark and Gary are
indicative of the caliber of amateur
that are known as “Remote People,”
then our hobby is in pretty good
shape.

On a number of occasions | have
been asked by those unfamiliar with
the remote scene if all these private
systems were not using up valuable
450 repeater spectrum. About two
years ago | might have felt that way,
but after learning of the many tech-
nological developments that can be
directly attributed to the Remote
People | would be hard put to oppose
what they are trying to accomplish.
All | can say i1s that you have to
experience what one of these systems
can do to really appreciate it. In an
earlier “Looking West,”” | said that the
rest of the country grew up repeater
oriented on 450 while we here in
California grew up remote oriented.
Today, the remote is as much a part
of the FM scene in this part of the
country as a good beam antenna is to
the avid DXer. It's that simple and
there seems to be little argument on
this point within our amateur com-
munity. From time to time some
dissent on certain things may arise
between individuals, but they are
usually settled by those involved.

Back to the interview. | had re-
ceived a qualified yes to my question
about remotes causing friction be-
tween amateurs from time to time.
Skip Hansen WBG6YMH continued,
“You must remember that simplex,
remotes and the technical type of
people that inhabit them were here
long before the first ham type trans-
ceiver ever appeared on the market. In
those days, if you operated two
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meters you knew that FM existed, but
if you operated mainly on the low
bands you knew only that two meters
existed. To be an FMer back then you
also had to be a technician capable of
converting commercial equipment to
two meters, correlate your own
crystals and things like that. Just
about everyone ran commercial equip-
ment and most of the activity was
centered around .94. Well, suppose |
am listening to .94 through the re-
mote and | hear a simplex QSO up in
Santa Barbara, but the signals only
read one microvolt. Now a buddy out
in the San Fernando Valley comes on
running an HT. If Santa Barbara is
reading only one microvolt to me,
then | can assume my signal into that
area will be comparable so | go ahead
and answer the Valley station know-
ing that | won’t be bothering that
local Santa Barbara QSO. Well that's
the way it was for many years with
remotes and simplex sharing .94 with
little problem. Then came the Two
Meter FM fad with everyone running
out to buy those cute little boxes all
factory equipped with 146.94 sim-
plex.

Let’s put our hypothetical Joe Ham
South of the San Fernando Valley in
Santa Monica. Joe has just put out
300 big ones for his new toy and
wants to see if it works. Eager to talk
to someone he calls CQ or something
like that, not realizing that he is now
capturing the remote receiver and
wiping out the Valley station. There is
a mountain range running between
Santa Monica and the Valley, so Joe
could not hear the Valley HT. Our
new FMer has made the same mistake
that most newcomers to FM make. He

has failed to listen first and learn the
operating procedure for this band and
mode. Sort of the same thing that you
hear on repeaters these days when
someone new shows up and there is
the question of what repeater he is on.,
Well, | let him know what is happen-
ing and ask him to stand by until | am
finished. In the beginning this worked,
but as more of the appliance type
operation began to appear on two the
situation grew intollerable. Some con-
frontations did develop and eventually
all but the most die-hard remote
owner moved his system off 94, 46
was officially established as the area
Remote Base Intercom Channel and
that's the way it stands today.”

“Skip, do vyou think that the
current influx of 'Ham Type' 450
radios will cause a change in this area’s
450 operating perameters? “| sin-
cerely doubt it. Not with the long,
well established operating perameters
that exist on 450. This is the band
where all special interest groups have a
place and most of us get along pretty
well. Basically we tend to respect one

another as it's to the best interest of
all concerned. To make an outsider
believe that a repeater sub-band on
450 in this area is a totally unlivable
handicap must seem absurd, but you
know it's a fact of life.

A couple of years ago when 18803
was first being drawn up, an experi-
ment was performed to determine just
how much activity this area really had
on 450. A particular Saturday evening
was chosen and word was passed to all
interested parties to transmit at a
given hour. Someone was up on a
mountain with a spectrum analyser
and scope camera to record the re-
sults, The picture showed relative in-
activity above and below the band
with one solid wall of rf from 420 to
450 sitting at the 70dB mark. | was
told that this picture was officially
submitted to the FCC and rejected by
them as not being believable. (ed
note: [f any of you have a copy of
this picture and would not mind
parting with it, | would be happy to
print it in a future column. | have
heard 450 and | believe.) But Bill, you
yourself have heard how much 450
acitivity there is!”

“Can you see remote systems
taking an active part in the develop-
ment of 220MHz Skip?” | don't think
so; the kind of interest that remote
people have doesn’t lie in that direc-
tion. Southern California is the only
area | know of with a large number of
remotes and the people on these
systems are for the most part techni-
cally oriented not appliance operators.
Most of us are really fed up with the
type of operation that is two meters
today. That's the reason you don't
find them on .94 or many of the other
two meter channels they used to
operate. Unfortunately, with the lack
of easily convertable equipment of the
commercial variety for 220 along with
the appliance type operation that is
already developing, | don’t think you
will see many remote systems equip-
ping themselves for that band.
Honestly, what reason would a remote
owner have to equip for a band on
which he has nothing in common with
the rest of its users? 220 is already
developing into another two meters.”

Are remote owners and remote
people different from the rest of the
amateur community? If the GFRN
people are typical, then the answer is
yes. First and most important, they
are among that breed of amateurs, the
builder-experimenters who are not
afraid to get their hands dirty to make
a dream into a reality. By today's
“cute little box" standards, a remote
iIs not a pretty looking thing. What
radio rack is? To its builder it is a
thing of beauty to behold and some-
thing to be proud of. Skip commented
that in a way it is the fulfillment of an
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Looking West - Cont'd

ego trip. Well, call it what you like,
the sophisticated systems we call re-
motes and the people that build them
are today's pioneers. Docket 18803
almost spelled an end to the remote,
but thankfully restrictions are now
being eased so that development of
sophisticated systems can continue.
We sincerely hope that this trend on
the part of the FCC will continue as
they too recognize the contribution
that these systems are capable of
making to the overall picture of ama-
teur radio.

So, if owning a Remotely Con-
trolled Amateur Radio Station is an
ego trip, and if it takes that kind of
ego to lead to further experimentation
and technological development then
we in the amateur radio community
need a lot more of that ego. No, the
remotes and private systems that
abound on 450 in this area are not
wasteing valuable repeater spectrum.
Rather they may hold the key to the
future survival and growth of amateur
radio. My thanks to the members of
the Grand Funk Radio Network for
making this article possible,

AMSAT
NEWS

640 Deauville Dr.
Dayton OH 45429

Launch of A-O-B (AMSAT-
OSCAR-7) is now scheduled for early
October 1974. Launch date is deter-
mined by the readiness of OSCAR-7
and by the availability of NASA
launch platforms. By the looks of
things right now October is a pretty
promising date.

AMSAT-OSCAR-7 is the first ama-
teur satellite to be formally licensed as
a space station in the Amateur Satel-
lite Service. The previous six OSCAR
satellites were all licensed under the
authority of regular club station
licenses (WBEE and WA3NDS) by
letters authorizing their operation
rather than by issuance of special
licenses,

There has been a suggestion made
by OSCAR-6 users to separate the
voice and CW activity going through
the satellite. Although the suggestion
has been tabled by The Amateur
Satellite Service Council for later dis-
cussion, | personally believe the pro-
posal would greatly enhance the effec-
tiveness of satellite communications,
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Comments on this subject or com-
ments and suggestions in general are
welcomed by AMSAT. Send to,
AMSAT, P.O. Box 27, Washington,
DC 20044,

Orhbital Information

Orbit Date Time Longitude
(Sept) (GMT)  of Eq.
Crossing W
8582 1 0032.9 56.6
8595 2 0127.9 70.3
8607 3 0027.8 55.3
8620 4 0122.7 69.0
. 8632 5 0022.7 54.0
8645 6 0117.6 67.7
8657 /7 0017.5 52.7
8670 8 01125 66.4
3682 9 00124 51.4
8695 10 0107.3 65.2
8707 11 0007.3 50.1
8720 12 0102.2 63.9
8732 13 BoU2 48.9
8745 14 0057.0 62.6
8758 15 0152.0 76.3
8770 16 0051.9 61.3
8783 17 0146.8 75.0
8795 18 0046.8 60.0
8808 19 0141.7 73.8
8820 20 0041.6 8.7
8833 21 0136.6 12.5
8845 22 0036.5 57.b
8858 23 0131.4 71.2
8870 24 00314 56.2
8883 25 0126.3 69.9
8895 26 0026.2 54.9
8908 27 0121.2 68.6
8920 28 0021.1 53.6
8933 29 01160 67.4
8945 30 0016.0 2.3
WBSBLBP

Michael Frye WBELBP

NOVICE =

Don Ferris WB8JY X
308 E. Harry
Hazel Park MI! 48030

Are you about to receive your
novice ticket through the mail? Have
you just passed your novice test and
already received your ticket? Well
don’t get up tight at the thought of
your first attempt to make a contact
on the novice bands. With a little
preparation as to precedures and
equipment you can start your new
venture into amateur radio with con-
fidence and be assured that when
other amateurs you have contacted
talk about the A1 operators they have
worked, your call will be among the
top ones mentioned.

First of all is equipment. Even a
newcomer to amateur radio should
have certain basic equipment. |If
finances are not a problem then my
advise is to purchase the best trans-

ceiver you can as a novice. Some well
known and proven transceivers are;
Heathkit HW-100, HW-101, SB-100,
SB-101, SB-102. .. Yaesu FTDX 560,
FTDX 570, FT101, FT401. .. SWAN
260, 270, 350, 500, 500cx. . .DRAKE
TR3, TR4, TR4c... HALLI-
CRAFTERS FPM 300. .. The overall
purchase price will be somewhere
between $225 and $750. The reason
you will be further ahead by buying a
good transceiver in the start are many.
First of all your contacts per call ratio
will be much higher with a good
transceiver. Second the quality of
most transceivers will give you an
excellent receiver along with a trans-
mitter which will be able to be
reduced in power to 75W input and
when vyou get vyour general class
license or higher you can just raise the
power level up to meet your needs.

Most transceivers run between
180-550W input. Voltage times
current gives you power input. Third
IS the ease of operation which a
transceiver gives you, VFO built in,
and other options you might not get
with separate transmitter and receiver.
Fourth and last is the fact that you
will probably get more for your trans-
ceiver when you get ready to sell it
than you could for separate trans-
mitter and receiver.

Now if you are like most and can’t
afford a good transceiver you can still
buy a good receiver and transmitter
with excellent results in obtaining
contacts on the air. One advantage to
separate transmitter and receiver is
you can transmit one frequency and
receive on another. You should buy
the best receiver you can afford then
use your extra finances for vyour
antenna, transmitter, SWR bridge, and
TR switch., A good receiver should
include a crystal calibrator at least
100kHz, dial readout to 5kHz, and at
least 10 through 80m in 5 separate
bands, sensitivity of .5mV or less and
stability. Price range will be between
$70 and $600. Novice transmitters are
easy to find and most work quite well.
Some of the better ones are: Heathkit
DX 40, DX 60, DX 60A, DX 60B. ..
Drake 2nt... Ten-Tec series and
Eico... Prices range from $10 to
$100. . . Many enjoyable hours can be
had using crystal control in the novice
bands but if you want more contacts
per call you will want a VFO (variable
frequency oscillator). Priced from $10
to $70.

A useful and time saving piece of
equipment you should have is an SWR
bridge (standing wave bridge). This
device lets you know if your antenna
Is resonant at the operating frequency
you are at and so will give you an idea
of how much power you are putting
out into your feedline from knowing
where vyour bridge meter usually
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Novice - Cont'd

reads. |f you use separate transmitter
and receiver you will need some way
of switching from your transmitter to
your receiver on one antenna. This is
called a TR switch. You can find
many kinds at your local radio store
or homebrew one yourself from the
ARRL Handbook,

Good receivers, transmitters and
procedures are a must but even with
all these you will not make many
good contacts without a reliable,
resonant antenna system. Commer-
cially, many are available for multi-
band operations from 10—80m. You
have your choice of a Hustler 4B
TV... HY-GAIN 18 AVt WB. .. and
Swan or Gotham. .. From experience
and ease of assembly | find the
Hustler 4BTV with or without the
75-s resonator for 80m preferable over
the others. Prices between $25 and
$90. If you would rather try your
hand at homebrewing an antenna
there are many ways you can go. My
advise is to get hold of the ARRL
antenna book or ARRL Handbook
and go by their specifications. For
simplicity and all around effectiveness
you can make a dipole for each band
you would like to use.

Procedures are not hard to learmn if
you are interested in becoming a good
amateur operator in every sense of the
word. First of all practice your code
both sending and receiving every
chance you get. You can never get too
proficient at CW. Don’t be afraid to
take criticism of your sending and
learn from those criticisms. Go into
each session of code practice with the
attitude that it’s fun and you are
working towards a goal of a perman-
ent amateur license of general or
higher and don't get frustrated by
mild setbacks in speed. Don't be
afraid of working other than novices
on the air. Your speed will zoom if

you make it a practice to work those a
little faster than yourself.

For the first time on the air, here
are a few pointers that may make
your hand less jittery and vyour
stomach less fluttery. Be organized,
give yourself room and be comfor-
table. Use & dummy load to pretune
your transmitter then put on your
antenna for the band you are about to
work. Now take out a clean sheet of
unused paper and have a couple sharp
pencils handy besides the one you are
using. Listen on the band you are
about to use to see if there are any
other amateurs calling CQ, |f there are
then by all means answer a CQ before
you send one. The other amateur will
or should call CQ CQ CQ de wN8???
wN8??? CQ CQ CQ de wN8???
wN8?7? K. While he is sending write
down his call and put in a crystal as
close to his frequency as you can.
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(Make sure no one can be heard on
your crystal frequency.) When he
sends K you turn your transmitter to
transmit and send wN8??? wiN8??? de
wN87?? (your call) ar of you are
within 2kHz of his frequency. If you
are further than that give him a longer
call like wN8??? wN8??? wN8???
wiN8?7? de wN8xxx wN8xxx ar.
Listen to see if you hear him calling
your call then you can sit back and
copy all that he sends as best you can.
Probably something like: wN8xxx
wN8xxx de wN8??? wN8??? tnx for
the call om bt (-...-— ur rst RST is 579
579 bt gth is Detroit, Mich Detroit,
Mich -...- name is bill bill hw? wN8xxx
de wn877? K Now it's your turn
wiN8??? de wn8xxx if you copied all
his sending or at least got his name,
qth and your rst send one R. If you
missed anything then start right out
by asking for a repeat of what you
missed. Don’t be ashamed to ask for a
repeat of what you missed or for
QRS, please send than how fast you
can copy. If you got everything sent
you can send the R tnx fer rprt bill
-...= ur rst is 579 579 -...- my name is
don don -...- qth is hazel park, Mich
hazel park, Mich -...- wx is cloudy and
cool abt 65 -... HW? wnB8??? de
wnBxxx K If he got all you sent he
should send R then continue the QSO.
If you have a hard time thinking of
what to say and send at the same
time, sending from prewritten text is
permissable to get you started. A few
sample phrases follow: Wx is cool but
should clear up by tomorrow; my rig
Is a drake 2 nt and rcvr a hq 110ac; |
work at chevrolet in the die room; |
work afternoons; | go to school at
beecher high school; | got my novice
ticket on may 14, 1974; How many
countries have you worked? How long
have you been a ham? You are my
first contact as a ham, etc. etc., etc.

Make some of your own and use
them until you get the hang of think-
ing and sending in unison, its worth
the effort and it won't take you long.
If you would like to end the QSO on
your last transmission you will just
say mni tnx fer fb QSO es 73 hpe cul
e SKwWNB8??? de wN8xxx K listen
for his final and ther was your first
contact as an amateur. Wasn’'t hard
was it?

Don’t expect everyone you call to
answer you and don’t expect an
answer every time you call CQ. If you
got one you would be the first one
ever to do so in the history of amateur
radio. A nice percentage is about 30%
as a novice if you use crystal control
and 60% with a vfo. Get into as many
contests as you can, they will help
yvour code speed faster than any other
way. The novice round-up is Iin
February, the ss in November and any
others you see listed in QST magazine.

Send to the ARRL for all of their
operating aids. RST report, countries
list, and others.

| wish you many enjoyable years in
amateur radio and many enjoyable
hours now as a novice, just remember;

1. A few short cqs are better than
one long one.

2. Don’t expect to run your letters
and words together and make con-
tacts.

3. Log your air time immediately or
you'll forget.

4. Keep your time in GMT so
anyone you work will know exactly
the day and time of your QSO.

5. Tune up on a dummy load.

6. Be honest with your rst reports
so the other ham you work will know
how you are hearing him.

7. Don’t let amateur radio occupy
so much of your time that you forget
the world is still around you.

8. Don’'t be afraid to join clubs,
send QSL cards and work contests,
they will make you enjoy your hobby
that much more.

9. Use common sense and give the
other guy the benefit of the doubt
and vyou'll get along not only in
amateur radio but life as well.

.. .WB8JY X

HAM
HELP

This column is for those needing
help in obtaining their amateur radio
license.

If you are interested, send 73 your
name, address and phone number.
Don‘t be bashful — remember, it's
always easier when you have someone
to give you that added bit of con-
fidence.

73 would appreciate amateurs and
clubs looking this list over and helping
whoever they can. Do you remember
when you needed help?

The following need some help —
can you spare some time? Clubs in
particular take note.

John Bernay, 306 Bower, Hot
Springs AR 71901 (ph 501-624-3198)

Arthur Avillo, 5848 Garden Avenue
Sp 49, Marysville CA 95401.

(Art is 62 yrs old and trying for
Novice — asked SCM for help, got

none — anyone out there to help
him?)

If you need help, let 73 know —
don’t be bashful — the readers are

solid gold and are anxious to help
you. |f you would like to help, let 73
know about that plus your area of
expertise, if any, so we can list you
for either general help or as a techni-
cal advisor.

17



ilon Clecthonics

Qreciar Summer Gace 10!

WILSON 14025M HAND HELD
2.3 WATT FM TRANSCEIVER

* Rubber Flex Antenna

* Complete Set NiCad Batteries
*Leather Case
*Three Sets of Crystals

16/76, 34/94, 94/94, Other Available at $8.00 Pr.

ALL FOR JusT %1999

* 6 Channel Operation, Individual Trimmers On AIl TX and TR
Xtals. All Xtals Plug In.

* S Meter Battery Indicator.
* 10.7 IF and 455 KC IF Ceramic Filter.
« .3 Microvolt Sensitivity For 20dB QT.
« 2.3 Watts Minimum QOutput.
* Microswitch Mike Button.
* Size 8-7/8 x 1-7/8 x 2-7/8 Inches.
* Weight 1 Ib. 4 counces, Less Battery.
* Current Drain Rx 14MA TX 380 MA.
ACCESSORIES:
SMI Speaker Mike $24.00
BCI Battery Charger $29.95
1410A Amplifier Mobile Mount $99.00

F
.
il

i

Wilson Electronics

P.O. Box 794
Henderson, Nevada 89015
(702) 451-5791

Ship me 1402 SM Special Summer Package
Plus L] sm1 [ 1410a [ BC1

Enclosed is $ [] Check [ Money Order
L] Master Charge [ JBank Americard
F_ M/C Imerbank #
Card Expiration Date
Extra Xtals

Name

Address

City and State Zip

All orders will be shipped Air Mail within 24 hours after receipt of
order (excluding weekends). Enclose additional $3.00 for prepaid
Air Mail shipping. Nevada residents add sales tax.

Sale ends October 31, 1974
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MOSKEY

A PROGRAMMABLE IAMIC CMOS KEYER

Part 1

he long desire to have a programmable
CW keyer has been nourished many
times by the recent articles in ham radio
magazines. | have not been entirely satisfied
with any of the circuits because they con-
tained only Read Only Memories (ROM)
which once programmed could not easily be
changed, or those that did contain program-
mable memories were limited in storage
capacity and not easily programmed. | de-
cided to build a programmable keyer using
read/write Random Access Memories (RAM)
with a large storage capacity, 50 to 60
words, and make provisions fora ROM to be
installed in it too, so | wouldn’t have to
reprogram frequent used phrases. After look-
ing at all the keyer articles I could find that
were published over the last few years, |
defined the requirements for my ideal keyer.
The keyer | constructed in the spring of
1972 satisfied the following requirements:
1. The basic keyer should be an lambic
type with dot and dash memories for use

with a squeeze paddle.
2. Letter and word spacing timing should

be built into the kever.

SEPTEMBER 1974

3. The keyer should contain a RAM
programmable from the paddle.

4. Provisions for installing a ROM should
be made so that permanent sequences could
be stored in the keyer.

5. When sending from memory, either
RAM or ROM, the stored sequence should
be interruptable from the paddle at the end
of a word space so that the sequence could
be modified. This would allow the insertion
of DX or FD, etc., into the stored sequence
of CQ CQ CQ DE W1GCA giving CQ DX CQ
DX €O DX or CO ED CO FD CQ ED, or
would allow the insertion of a signal report
or station call sign into a transmission being
sent from memory.When no further charac-
ters have been entered from the key, control
would return back to memory.

6. The address counters for the RAM/
ROM should be programmable from the
front panel, via switches, so that different
sequences stored in memory would be easily
accessible.

7. When programming the keyer, it
should enter an idling mode after storing a
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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)
MINIATURE SIZE -

10 position decimal ﬂ
10 pos. BCD & comp. $4.00 Ly
10 pos. BCD only $2.75

End Plates (per pair) $1.00 l& El‘ IE': Eh
Divider Plates by |
Blank Body

20

$1.45

6312 % 1.3 % 1.3

$2.50

$1.25 1
$ .30

- .
! i

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

TRIAC CONTROLLER - Triac ad-

justable light dimmer rated at 1200

watts — 0-115 volt. Ship. wt. 2 Ibs.
$3.50

2" SCOPE TUBE SHIELD — Manf. by
Millen. Ship. wt. 1 Ib. $3.95

PAMONABOX -21/4x11/8x7/8
Miniature box w/BNC plug & jack —

good for attenuators & other small
projects. Ship. wt. 1/2 Ib. $3.95

BNC JACK TO BNC PLUG

MINIATURE SWITCHES - DPDT
Miniature Push-button switch  $1.50

MINIATURE SWITCHES — SP6T En-
closed Miniature rotary SW. 12" dia.
$1.50

EQUIPMENT COOLING FAN - 115V
AC — 3" diameter — w/mounting
$3.50

bracket — 3 Ibs.
Visit us when in St Louis

S5 Mintmum Order
Please include sufficient postage.

word space in memory if no further dots or
dashes have been entered from the key. This
would prevent the memory from being
needlessly filled with spaces when pausing at
the end of a word.

8. A free running clock would be used
and would have to be at a rate much faster
than an element time unit (an element time
unit defined as the period of a dot or the
space between two dots) so that the keyer
output would appear to start immediately
after a key closure.

9. A repeat capability should be installed
to allow a sequence such as CQ CQ CQ DE
WIGCA WIGCA WIGCA CQ CQ CQ DE
WIGCA WIGCA WIGCA K (stop) to be
shortened to CQ CQ CQ DE WIGCA
WI1GCA WIGCA (repeat) K (stop). The
repeat command would be executed once,
and ignored the second time through the
sequence.

I I

r-'_l BIT TIME —8

|

| | |

OSCILLATOR
CLOCK | BEEA
|
CLOCK |
| | |
| . (R,
cLocK 2 | : I
I |
i :

Fig. 1. The two phase clock used in MOSKEY.

[ built such a keyer using SN7400 series
TTL logic and received many comments on
the *‘gud fist” on 40 CW. The “breadboard”
keyer, setting on a TV tray in the shack, was
used successfully for over a year. Since its
original construction I made several improve-
ments to it and decided to rebuild it using
CMOS logic. This article describes the CMOS
version which is currently in use.

Description

MOSKEY contains approximately 40 in-
tegrated circuits. The number can vary de-
pending on whether you would like to install
a Read Only Memory in addition to the
programmable memory. This first part of the
series describes the basic Iambic keyer with
letter and word space capability, and the
two phase clock generator. MOSKEY logic
levels are in positive logic; a high = logic 1 =
SV, a low = logic zero = 0V.
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The Basic Keyer

Figure | shows the relationship of the
two phase free running clock used in the
keyer. Clock 2 occurs in the middle of a bit
time and i1s used to reset the dot latch and
dash latch as each dot or dash is sent from
the key. It is also used to generate the write
pulse for storing information in memory,
and to advance the memory address counter

after writing into memory or reading from |

memory.

Fig. 2, is a block diagram of the basic
lambic keyer. It is simplified to the extent
that no memory related functions are in-
cluded. The keyer uses a 9 bit binary
counter which is programmable to count
either 256 or 512 clock pulses. A unit time
element (which is a dot or the space between
two dots) is the time required for the
counter to count off 128 clock pulses. When
a dot is sent, the counter is programmed to
count off 256 clock pulses, the first 128 of
which is the dot element with the output
flip-flop turned on, and the second 128
clock pulses, the space element, with the
output flip-flop turned off. When a dash is
sent the counter is programmed to count off
512 clock pulses, the first 384 being the
dash element, 3 time units in length (384
clocks + 1 28 clocks/time unit = 3 time units)
with the output flip-flop turned on and the
last 128 clocks, the space element with the
output flip-flop turned off. During the last
bit time of the space element following a dot
or a dash, the counter outputs an End of
Instruction signal used by various parts of

the kever.

When the dot key is closed it will set the
dot latch. This causes the selector latch to
lock up in the dot mode, outputting a signal
to the counter, starting a dot sequence to
begin. The dash key can be closed, setting the

dash latch, but the selector latch remains |

locked up in the dot mode. When the
counter completes the dot, Clock 2 during
the 2nd and 3rd quarter of the EOI bit time
holds the dot latch reset and releases the

selector latch. If the dash latch was set, the

selector latch will flip states and lock up in
the dash mode. This programs the counter to
count off 512 clock pulses, outputting a
dash and a space. At the end of the dash,
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FREE IC

With Every $10 Order™

® REDUCE YOUR PROJECT COSTS
® MONEY-BACK GUARANTEE
® 24-HOUR SHIPMENT
. ® ALL TESTED AND GUARANTEED
® TRANSISTORS:
NPN:
2N3563 TYPE RF Amp & OSC to 1GHz (pl. 2N918) 6/51.00
ZN3565 TYPE Gen, Purpose High Gain (TO-106) 6/31.00
2N3691 TYPE GP Amp 10 25 mA and 50 MHz 6/S1.00
2N3866 TYPE RF Pwr Amp 1-2 W @ 100-600 MHz $1.50
J 2N3303 TYPE GP Amp & Sw to 100 mA and 30 MH: 6/S1.00
| 2N3904 TYPE GP Amp & Sw to 100mA (T0-92) 5/51.00
2N3919 TYPE RF Pwr Amp 3-5W @ 3-30 MHz $3.00
Assort. NPN GP TYPES, 2N3565, 2N3641, etc. (15) S2.00
PMNP:
2N3638 TYPE Gen. Purpose Amp & Sw 4/51.00
2N4248 TYPE Low-Noise Audio Amp 1 »A to 50mA 4/51.00
® FET's:
N-CHANNEL (LOW-NDISE):
2N4416 TYPE RF Amphfier to 450 MHz (T0O-72) 2/81.00
ZN5486 TYPE RF Amp 10 450 MHz (plastic 2N4416)  3/S1.00
ZN5163 TYPE Gen. Purpose Amp & Sw (T0-106) 3/51.00
2N4091 TYPE RF Amp & Switch (TO-106) 3/51.00
ITE4A4868 TYPE Ultra-Low Noise Audio Amp. 2/51.00
Assort. RF & GP FET's, 2ZN5163, 2N5486, etc. (8) $2.00
P-CHANNEL
2N4360 TYPE Gen. Purpose Amp & Sw (TO-106) 3/81.00
Mi0D4 TYPE MOS FET (Diode protected) 0.3 pF $3.00
® LINEAR IC's:
555X Timer 1 gs-1 he, Dif, pinout from 555 (DIP) S qn
' 709 Popular OP AMP (DIP/TO-5) $ .39
123 Voltage Regulator 3-30 V@ 1-250mA (DIP/T0-5) S .75
739 Dual Low-Noise Audio Preamp/OP AMP (DIP) $1.00
141 Freq. Compensated OP AMP (DIP/TO-5/MINIDIP) S 45
2556 Dual 555 Timer 1 psec to 1 hour (DIP) $1.55
LM305 Positive Voltage Requlator (TO-5) $1.25
MC1458 Dual 741 OP AMP (MINI-DIP) 545
Assorted Linears-741/709/723, etc. (4) $2.00
® DIODES:
IN914 TYPE Gen. Purpose 100V/10mA 10/51.00
IN3600 TYPE Hi Speed SW 75V/200mA 6/51.00
IN4BOB TYPE GP & SW  80V/400mA 6/51.00
IN3833 TYPE RECTIFIER Stud Mount 400V/12 A 2/$1.00
I1N749 ZENER 4.3 Volt 400mW 3/81.00
IN753 ZENER 6.2 Volt 400mW 4/81.00
IN755 ZENER 7.5 Volt 400mW 4/81.00
r IN757 ZENER 9.1 VoIt 400mW 4/51.00
| IN758 ZENER 10 Volt 400mW 4/$1.00
| IN965 ZENER 15 Volt 400mW 4/$1.00
1N968 ZENER 20 VoIt 400mW 4/81.00
D5 VARACTOR 5-50 W Output @ 30250 MHz,7-70 pF  $5.00
F7 VARACTOR 1-3 W Qutput @ 100 500 MHz 530 pF  $1.00
*MAIL NOW! With every order of $10 or more, postmarked

prior tol10/30/74, FREE 739 Low-Noise Dual OP AMP included
$1 VALUE.

ORDER TODAY—-AIl items subject to prior sale and prices
subject to change without notice. DATA SHEETS included with
maost 1tems.

WRITE FOR FREE CATALOG offering hundreds of semi-
conductors not listed here, Send 10¢ stamp.

TERMS: All orders prepaid. We pay postage. $1.00 handling
charge on orders under $10. Calif. residents add 6% sales tax.

A DVA ELECTRONICS

BOX 4181-G, REDWOOD CITY, CA 94062
Tel. (415) 851-0455

21



SIDETONE
XMTR KEYER

INHIBIT

SELECTOR
LATCH
U HA ¥ E

DASH
KEY

NO KEY ENTRY
LS

5
U
¢

DOT
FF

UlGA

KEY

RESET
CIRCUIT
U2A,B

] END OF INSTRUCTION
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DOT IN PROGRESS

LETTER SPACE NEXT

)

WORD SPACE NEXT

S

CLOCK 2 CLOCK

Fig. 2. Basic Iambic keyer. No memory related functions are shown. Schematic references are shown

where appropriate.

EOI will go high and the reset circuitry will
hold the dash latch reset during the 2nd and
3rd quarters of the EOI bit time and release
the selector latch. The dot and dash latches
permit alternating dot and dash outputs for
lambic operation if both the dot and the
dash paddles are squeezed simultaneously. If
2 or more dots are desired the dot key is
kept closed only. At the end of the dot, the
dot latch is reset during the 2nd and 3rd
quarters of the EOI bit time and the selector
latch released. When the reset pulse goes
away the dot latch will be set again during
the 4th quarter of the EOI bit time and the
selector latch locked up again in the dot
mode. The dash circuit operates in the exact
same manner. Also a dot can be inserted into
a string of dashes by just squeezing the dot
key and releasing it, while keeping the dash
key closed. In a similar manner a dash can be
inserted into a string of dots.

When the keyer completes a dot or a dash
and there are no further entries from the key
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then both the dot latch and the dash latch
will be cleared. Either KEY DOT IN
PROGRESS or KEY DASH IN PROGRESS
1S high depending on the last character sent.
This makes LETTER SPACE NEXT high
and LETTER SPACE FF will get clocked
high causing the keyer to begin a letter space
sequence. The counter is programmed to
count off 256 clock pulses, or 2 time units.
Actually the keyer enters the dot mode and
sends a dot, but INHIBIT keeps the output
flip-flop from turning on and the keyer
times out a 2 unit space. This 2 unit space
when added to the space at the end of the
dot or dash just sent gives a 3 unit letter
space. When the letter space is complete and
there are still no entries from the key then
the keyer will begin a word space sequence
and the word space flip-flop will be set. The
counter is programmed to count off 512
clock pulses, or 4 time units. The keyer
actually enters the dash mode,but again,
INHIBIT keeps the output flip-flop from
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Fig. 3,

turning on. This 4 unit space when added to
the previous 3 unit space gives a 7 unit word
space.

[f during the letter space sequence, an
entry was made from the key, then after
completing the letter space the keyer will
not enter the word space mode, but send the
dot or dash just entered. After completing a
word space, if no entries have been made
from the key, then the keyer goes into an
idling mode. The 9 bit counter is shut off in

Top View of Moskey
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the all |’s state and the keyer waits for a dot
or dash entry to start it off again.

The clock used in the keyer is free
running all the time. If the keyer is 1dling
and a dot or dash is entered from the key, as
much as a full clock period could go by
before the keyer begins to execute the dot
or the dash. The output flip-flop is clocked
15 of a clock period after the keyer actually
starts the dot or dash sequence. This means
that the keyer output could be delayed as
much as 1.5/128 time units after a key
closure. This is only 1.15% of a unit time
interval. 1 have not been able to notice any
delay from a key entry to when the output
actually starts, even at the slowest keying
speeds. Nor have I experienced any problems
with sending at high speeds.

The schematic for the basic part of the
keyer is shown in Fig. 3. The circles with
numbers in them are connections to other
parts of the keyer. For example, all connec-
tions labeled number 1 are to be connected
together when the final unit is assembled.
There are several connections to the memory
part of the circuit which have not been
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“CHOICE OF THE DX KINGS”

£

the CUBE X

P

oA
FIBERGLASS

/ QUAD KITS

All models available “WIDE-SPACED"
2 ELEMENT—3 BAND KIT SPECIAL

CONTENTS ONLY
® B Fiberglass Arms—skyblue color
® 2 End Spiders (1 pc. castings) 89.95
® 1 Boom/Mast Coupler—h.d.
aluminum Mailable APO
® 16 Wraplock Spreader Arm Clamps Add $9.50 for PPD
® 1 CUBEX QUAD Instruction Manual Frt. Cont. US.

2-3-4 or more element Quads available, Send 25¢ (cash or
stamps) for complete set of catalog sheets, specs & prices

CUBEX COMPANY

P.O0. Box 131, Altadena, California 91001
Phone: (213) 798-8106

YOU CAN'T SAY "QUAD"™ BETTER THAN “"CUBEX"

explained yet, but they will be covered in
Part Il of this series. C301 through C304 are

MEMORY WORD SPACE

INSTRUCTION
KEY ENTRY WSFF
® UIs8

WORD SPACE FF

KEY MEMORY | _
NEXT CIRCUIT
\ MEMORY
ENABLE
RUN FF
RUN
FF > >
ui7B

Fig. 4. Signal flow for a key interrupt at the end of
any memory word space.
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rf bypass capacitors. I recommend placing
C301 and C303 at the key input jack on the
panel and placing C302 and C304 on the
circuit card near the inputs to Ul. Most of
Fig. 3, is covered in the description of the
block diagram, Fig. 2. U16B EOI DELAYED
BAR is used in the memory circuit to
advance the memory after reading from
memory or writing into memory.

Interrupting Memory Sending

Ul6A KEYMODE FF is associated with
the interrupt portion of the keyer. There are
3 modes the keyer can be in when sending;

1. sending from the key only.

2. sending from the memory only.

3. interrupting the memory sending at the
end of any word space and enabling the
key. When key entries stop, go back to
sending from memory.

KEYMODE FF and RUN FF are used to
define these 3 states of the keyer. Fig. 4, is
a simplified block diagram of the interrupt
logie involved to have inputs from the key
interrupt memory sending at the end of any
word space. During each word space sent
from memory the key circuit is enabled and
any previously stored dot or dash, which can
be entered into the dot latch ot dash latch at
any time, or any entry during the word
space will cause control to shift to the key at
the end of the memory word space. The
memory circuit is disabled and KEYMODE
FF will be set. Control will remain from the
key input until a word space is finally sent
from the key and no new entries are made.
(The key can remain in control for as long as
desired as long as new entries are continued
to be made before a key wbrd space times
out completely.) Then control will shift
back to memory and the remainder of the
sequence stored in memory will be sent. The
memory can be interrupted as often as
desired and no characters stored in memory
will be lost or skipped.

As an example of the usefulness of the
interrupt I have the following sequence
stored in my PROM: “DE WIGCA TNX
FER THE CALL OM BT UR RSTIS HR IN
ENFIELD, CT ENFIELD, CT BT

NAME HR IS ED ED ED BT SO BK TO U
DE WIGCA K (stop).” After having the
keyer call CQ for me, and I get an answer, |
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Fig. 5. Schematic of two phase clock generator and control circuit for starting and stopping memory

sending.

send the station’s call sign and press the
START switch. The keyer picks up with
“DE WIGCA TNX FER THE CALL OM BT
UR RST IS.” Then I insert his signal report
from the key while 1 have had g chance to
get half of the log book filled in. After
sending the signal report, I go back to
completing the log book while the keyer
continues for me. When it sends *“... SO
BK TO U” I enter the station’s call sign and
then the keyer completes the transmission.

The clock circuit is shown in Fig. 5.
Ul8A and B form the oscillator and Ul9isa
divide by 4 Johnson counter which generates
the overlapping two phase clocks. R501,
R502, and C501 are the frequency de-
termining components of the oscillator and
they can be varied to suit individual tastes.
R503 1s recommended for temperature and
voltage stabilization of the oscillator and its
value should be twice the total of the sum of
R501 max and R502.

Again referring to Fig. 5, the RUN flip-
flop is set when the keyer is sending from
memory. When the start switch is pushed the
flip-flop will be clocked high causing the
memory circuits to be enabled. I will discuss
in more detail the stop and repeat instruc-
tions in the next part of this series, but for
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now, when the keyer is sending a word space

and MEMORY LETTER SPACE NEXT is

high this is interpreted as a stop command.
STOP NEXT BAR will be clocked low and
RUN flip-flop will be clocked low termi-
nating sending from memory. When power 1s
turned on the RUN flip-flop could come up

in either state and the kever might start

sending from memory. The power on reset
circuit consisting of R504, C502 and D501
clears the RUN flip-flop on a power turn on.
The stop switch can be used to manually
terminate sending from memory.

The next part of this series will discuss
the memory circuit and memory coding.

TYPE  REF Vee GND
CD4001 U3 14 7
CD4009 W11 1,16 8
CD4011 U1,2,4,5,6 14 7
CD4013 U13,14,15,16 14 7
CD4023 U7 14 7
CD4025 U8 14 7
MC14501 U9,10 16 8
MC14520 U12 16 8

CD40XX are RCA part numbers. MC140X X are
Motorola pin for pin equivalents — for example for
U3, either RCA CD4001 or Motorola MC14001 can
be used. MC145XX are Motorola parts only, no
RCA substitute.

... W3HPX
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(1) MODEL 70A SSTV MONITOR

IDhsplays amateur standard pictures from any SSTV
audio source: station receiver, tape, camera. Six inch
(diagonal) display, all station cabling included.
Front panel controls for easy station operation. Con-
nectors for receiver, transmitter, microphone, tape,
waveform monitor., LED tuning indicator, auxiliary
demodulated video output, phone line connection.

$345
(2) MODEL 80A SSTV CAMERA

(renerates amateur standard SSTV pictures and fast
scan video for viewfinders. High-resolution separate-
mesh vidicon provides ample sensitivity in ordinary
room light, Controls for contrast, brightness, vidicon
beam, SSTV signal level, black/white video reversal

and 1/4, 1/2, full frame selection. _
All solid state except vidicon, All station cabling in-

cluded; requires suitable C-mount lens.

$345

(3) MODEL 61 VIEWFINDER

Displays Model B0A Camera’s fast-scan video on six
inch (diagonal) display to simplify setting camera
focus and field of view before and during transmis-
sion. All solid state except cathode ray tube; cabling
to camera fast-scan output included,

; 2 $265

Slow ScanTV
quipment Line.

(4) LENSES

Focal Min. f

Length stops Min. Focus
Lens mm (All 22 max) (in inches) Price
A 12.5 1.9 10 $ 60
B 25 1.9 24 $ 30
E 25 1.4 6 $ 65
F 50 1.9 42 $ 55
G 150 3.2 96 $ 90
H 20-80 2.5 60 $195

(5) VIEWING HOOD

Two piece detachable hood. Fits monitor bezel to
block outside light.
$35

CALIBRATION TAPES

Three inch reel or cassette tape recording aids setting
monitors and cameras to SSTV standards.

Cassette §5 ¥ | Reel §$4

ROBOT RESEARCH INC.

San Diego, CA 92111 Phone 714 279-9430
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All Robot equipment car-
ries a one-year warranly
Four easy ways to pur-
chase: cash, C.0.D., Mas-
ter Charge, BankAmericard

7591 Convoy Court,



A Ham Rad

Richard W. Fergus WODTW
2N570 Argyle Street
Lombard IL 60148

0

Severe Weather
Warning Net

M y experience with severe weather
started in the late 50’s with weather

watch episodes as part of a Civil Defense
system. Many nights were spent watching
the dark skies and trying to locate torna-
does. Later, a fellow engineer, also a ham,
whose home was damaged during the 1957
Kansas City tornado, suggested we work on
an electronic means to detect tornadoes. |
have been working toward that goal ever
since. As will be explained, | think the key
to this detection system may have been
discovered.

The electrical monitoring of severe
weather conditions is generally called
“sferics’” — an abbreviation for atmospheric
electromagnetic  radiation.  Tremendous
quantities of energy are released during
thunderstorms in the form of electrical
discharges. As with any type of electrical
discharge there is electromagnetic radiation
(radio waves) generated. For sferics, the
radiation spectrum includes frequencies
from 10 kHz up into the UHF bands. We
hear a portion of this radiation on the ham
bands and call it QRN. Although QRN is
unwanted on the ham bands, it appears to be
very useful to detect severe weather.

Many methods have been used to measure
the sferics and attempt to determine a
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warning condition for severe weather. The
simplest method is to measure the discharge
rate. As the storm builds in intensity the
discharge rate also increases. Recently, the
use of a TV set has been described to
monitor the VHF radiation from the
tornado. More sophisticated methods have
been used including: comparing activity at
different frequencies and locating each
discharge event via a multiple station
direction finding system.

| decided to investigate the 10 kHz
radiation because it is easier to work with
and has a long range. My first attempt was a
simple discharge rate measurement with a
homemade strip chart recorder. The recorder
indicated if the storm was getting stronger or
dissipating but gave no indication of
direction. If several storm fronts were within
range, the discharge rate (sum of all fronts)
was confusing. The next attempt was a scope
monitor similar to the one that will be
described later in this article. This provided
some improvement in locating fronts but
still no way of “labeling’ a tornado. It was
also necessary to watch the scope
continuously in order to note activity and

detect changes.
To reduce

tornado, circuitry was

the chance of missing a
designed which
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vhi
uhf

CONVERTERS

START
HEARING the
WEAK ONES ..

Very sensitive crystal controlled converters for receiving the VHF bands with
your present receiver or transceiver. ldeal for DX, FM, Satellite reception or
for just talking to the gang. All have built-in supplies for operation from
either 117 VAC or 12 VDC. 10 Meter output is standard. Beautifully built
and carefully tested with modern equipment.

50 CA, 50 — 52 MHz

144 CA, 144 — 148 MHz
220 CA, 220 — 225 MHz
432 CA,L 432 — 436 MHz

JANEL can also supply a wide variety of receiing equipment for industrial
applications. Write or call for details.

All items are postpaid and guaranteed. Please order direct or write for our
free catalog.

ALSO — We stock a full line of sensitive PREAMPS!

@ Jﬂlm L laboratories

BOX 112, SUCCASUNNA, NJ 07876
Telephone: 201-584-6521

translated the sferic events to a digital form
which represented the direction of the event.
This digital data was accumulated and stored
In a memory. Periodically, this accumulation
was read out and recorded. Now the sferics
could be monitored and recorded
continuously as the equipment operated
unattended 24 hours a day.

With the accumulation of events per
direction, the storm fronts could be
followed from the Rockies to the Atlantic.
Fronts from different directions were easily
separated and each storm front intensity
could be crudely measured. But, still nothing
that could be used to label the front as
capable of producing a tornado.

The Discovery

Last year | added circuitry to
simultaneously display the amplitude and
direction of each event in a rectangular
coordinate form. The results of this
improvement have been amazing. Several
unexpected patterns were observed. With
this display, each event appears as a dot
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representing the specific amplitude and
direction of that event. When the events
were accumulated (time exposure with a
camera) a profile appeared as illustrated in
Fig. 1. As the cloud formation progressed,
four identifiable patterns became apparent
from watching the display. During the initial
stage, there were random events which had a
definite amplitude-direction relationship
(fell within the profile). This stage generally
occurred for many hours. At the leading
edge (A), there were no little signals.

During the second stage, one event
appeared to trigger an adjacent event. This
produced a ‘“domino” effect with multiple
events from one end of the formation to the
other (e.g., A to B to C or D to C to B).
These events appeared in sequence within

the profile and would travel in either
direction.
The third stage included the domino

effect with the appearance of smaller signals
at the leading edge (x's). Where previously
there were no small signals, a variety of
smaller signals would appear at the beginning
or end of a domino sequence. These
additional signals occurred from the leading
edge direction. | think this condition
indicated some probability of an impending
tornado.

The last stage consisted of only signals
from the leading edge location but of all
amplitudes. The domino sequences seemed
to disappear. This stage has rarely been
observed and | think it indicates actual
tornado.

Although the observations are real, the
relationship to actual weather and cloud
formation is only my speculation. | have
many photographs showing the patterns but
no positive correlation with actual tornado
activity. There have been times when
tornado activity was indicated by the
monitor but none reported. Other times
tornadoes have been reported but only high
activity (not tornado) indicated by the
monitor. Most of the time the monitor
indicates high activity where severe weather
and tornadoes have been reported. Of
course, | cannot watch the monitor full time
and do not have the time or facilities to
track down reports or search for tornadoes
which might not have been reported. After
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you monitor severe weather for a while, you
begin to wonder about the validity of many
severe weather reports that are published by
both the media and the weather bureau.

After some experience, | could estimate
the severe weather location by noting the
cold front position along with allowances for
the general direction and speed that most
storms travel. With my limited time and
facilities, | have become frustrated trying to
determine the meaning of these apparently
orderly patterns from the sferics monitoring.

This monitoring system has now arrived
at a point where help is needed. More
stations are needed to pinpoint suspected
cloud formations. Observers are needed to
investigate both conditions indicated by the
monitoring system and the severe weather
reported by the public.

A Weather Net?

| have visualized a Ham Radio Severe
Weather Warning Net. What a “feather” in
our hat if we could develop a reliable
tornado warning system for most of the
country. There is a place in this system for
everyone from the “meteorologist’ to watch
clouds and run down tornado reports to the
“engineer’’ who could build and operate the
monitoring equipment.

Let me describe my first thought about
this system. | can see a club project to build

and operate one of the somewhat
complicated monitoring stations. Other
interested persons could trace weather
reports and observe actual weather

conditions. There is also a need for a central

data collecting and analyzing location. All of
these separate operations would naturally be

connected via the various ham bands (FM
repeaters, SSB phone nets, and even possible
automatic data transmission via RTTY or
SSTV). It sounds like a big bite but | think
the possible results are worth “having a go at
it

If my speculations are correct, | believe
that this warning net could locate and

predict tornado activity. Instead of warning
a large area, the warning could be issued for
only those within 20 to 50 miles of the
indicated locations. Up-to-date predictions
of activity as it moves along would also be

available.
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Monitor Characteristics

Monitoring equipment to detect the
severe weather conditions can vary from a
simple scope or CRT display of each dis-
charge event as it happens, to computer type
circuitry with memory capability to accumu-
late data from all events of a time period.
Three displays and how they present a cloud
formation are illustrated in Fig. 1.

All systems that | have used start with the
same crossed-loop sense-wire antenna
arrangement and three associated amplifiers,
Fig. 1. If the loop amplifier outputs are
applied to the CRT deflection plates and the
sense amplifier output is applied to the CRT
grid or intensification input, the direction of
the incoming event can be displayed (polar
display). Each event is displayed as a
momentary trace from the center of the
CRT outward in the direction of the re-
ceived signal.

The next step in sophistication converts
the signals from the three amplifiers into
two signals. The two signals represent direc-

tion and amplitude. When these signals are
applied to the horizontal and vertical plates,

the horizontal axis becomes direction and
the vertical axis becomes amplitude (rectang-
ular amplitude-direction display). Each event
appears as a dot at a location representing
the specific amplitude and direction of the
event. The domino sequences are very easy
to observe with this display. This sounds like
the end of the line but the eyeball-brain is
still used as the observer-analyzer. When
there are several formations to be observed,
it seems that the eye is always looking in the
wrong direction when something occurs.
Obviously, some events are missed if they
occur simultaneously. Several active fronts
tend to light up the whole CRT and it
becomes difficult to analyze each front. The
human eye and brain are also poor for
remembering and analyzing events that
occur more than a few seconds apart.

When the speed and memory requirement
exceed the human capability, we call in the
“computer.”’ The next step is to accumulate
each event in channels which represent many
specific amplitude and direction combina-
tions. All events for each amplitude-
direction combination are counted and the
total count stored in a memory. Now each
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Fig. 1. Severe weather warning system.

event is “observed.” The accumulation dis-
play, Fig. 1, provides a readout with a three
dimensional effect. This accumulation pre-
sents trends and concentrations that are not
noticeable during realtime observation. Low
activity fronts that produce only a few
events per minute in the early stages are
easily detected. The accumulation also im-
proves the directional accuracy since the
average of many events can be measured.
The best monitoring station appears to be a
combination of the last two descriptions
with the amplitude-direction display to de-
tect the domino sequences and the accumu-
lation circuitry to detect low activity and
provide directional accuracy.

Monitor Description

The remainder of this article will describe
a few highlights of a polar display monitor.
This description is intended more for refer-
ence and information than for construction
detail. Most of this monitor circuitry can
also be used with the converter and memory
units. The converter circuitry consists of
about 6 op amps and several CMOS digital
ICs. The memory unit is a little more
involved with about two dozen digital ICs.
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Loops

All monitors start with a set of loops. |
have used two basic types as shown in Fig. 2.
For several years | used the ferrite rod
version mounted to the basement ceiling.
After | moved these loops to the attic about
the only difference noted was a reduction in
interference from the electrical equipment in
the house. | am now using the balanced
version which gives about a five times
improvement in sensitivity.

There are several important points con-
cerning the construction and location of the
loops that should be mentioned. First, it is
very important to make both loops as
identical as possible. Since there is no way to
provide a direction calibrating source, the
calibration must rely on a simulated input
signal. |f the loop amplifiers have identical
response and the loops are also identical,
then the direction display should be accur-
ate.

Obviously, the loops should be aligned
with the cardinal compass points as accur-
ately as possible. Since it is difficult to
construct crossed loops as illustrated in Fig.
1, the loops can be mounted several
diameters apart. Note that the maximum
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Expilore the world of RTTY...

with sophisticated equipment from HAL.

s Ea ey
L s
%
B A e e,

3 R k! e e LR e
5 ,.:1'3_5552-?’;5**'553%?% el
S R e e
S bR e
bR e
ot

~ o
SR
Tt T
e S etamad o)

The RVD-1002. The silent, reliable

RTTY video display unit from HAL.

The revolutionary HAL RVD-1002 RTTY video display
unit "prints'' an RTTY signal from any TU at the four
standard data rates (60, 66, 75 and 100 WPM), using
a TV receiver with slight modification. Or it will directly
feed a TV monitor. Power consumption is low, thanks
to the RVD-1002's solid-state construction. So turn on
to silent, trouble-free RTTY — with the RVD-1002.

Price: $575 ppd, USA. Air shipment $10.

RTTY—and CW on one keyboard!
The HAL DKB-2010.

All solid-state. Transmit at data rates of 60, 66, 75 or
100 WPM at the flick of a switch. Complete alpha-
numeric keys, 15 punctuation marks, 3 carriage control
keys, 2 shift keys, break key, 2 character function
keys, a “DE-call sign' key, even a "Quick brown
fox..." test key,

The DKB-2010 is equally versatile in the CW mode,
with complete alphanumeric and punctuation keys,
speeds from 8-60 WPM, and a "DE-call sign” key.
The DKB-2010 includes a three-character buffer oper-
ational in either the RTTY or CW mode. Optional
64 or 128 key buffer also available.

Price: $425 Assembled, $325 Kit, ppd USA.
64 key buffer $100, 128 key buffer $150.
Air shipment $10.

HAL Communications Corp. Enclosed is §
Box 365, Urbana, lllinois 61801
Telephone: (217) 359-7373

[ RVD-1002

Please specify [J] Assembled [] Kit [ Options
Please send me more information on the following HAL products
[1 RKB-1
[] Complete HAL catalog

Name Address

The silent RTTY keyboard —

that’s the HAL RKB-1.

The RKB-1 TTY keyboard is loaded with features to
make sending RTTY easy and fun. You get automatic
letter/number shift at all four speeds, typewriter
keyboard layout, and no clatter! The loop keying
transistor is isolated from other keyboard circuits —
wire it into any convenient point in your loop. Plus
TTL logic, glass epoxy PC board, commercial grade
keyswitches and more.

Price: $250 Assembled, ppd USA. Air shipment $5.

Commercial quality on an amateur’s
budget — the HAL ST-6 TU

Every amateur who knows his RTTY respects the ST-6
terminal as being the best. Autostart operation, an
antispace feature and switch selection of 850 and
170 Hz shifts are standard. Circuitry is state-of-the-art,
including DIP IC's on plug-in PC cards. Filters and
discriminators are designed for standard RTTY tones.
A 425 Hz shift discriminator is an option which allows
superior reception when copying commercial press
transmissions. Another option is the AK-1 audio fre-
guency shift keyer for input to an SSB transmitter.

The ST-6 and its options are available in assembled
or kit form. Cabinet not included in Kit.

Price: ST-6 $310 Assembled, $147.50 Kit, ppd USA.
425 Hz Discriminator $40 Assembled, $29 Kit, ppd
USA. AK-1 AFSK $40 Assembled, $29 Kit, ppd USA.
Air shipment: Assembled ST-6 with any or all options
$10, ST-6 Kit $4, 425 Hz Kit $1, AK-1 Kit $1.

for: L] RVD-1002 [1] RKB-1 L[] DKB-2010 L[] ST-6

-

[] DKB-2010 [] ST-6

Call Sign N

___———_—J

lllinois residents add 5% sales tax.

City/State/Zip
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BALANCED 8 SHIELDED LOOP

HAND FORMED FROM 172 in X
I/4in X661t ALUMINUM CHAN-
NEL “SCREEN DOOR BRACING"

WIND WITH 100 TURNS NC 23
ENAMELED THEN WRAP WITH
ALUMINUM FOIL

INSULATING
BLOCK (WOOD)

23in DIA

ot

FEED-THRU
INSULATORS

FERRITE ROD LOOP

I/2in X 6in FERRITE ROD

5in. CLOSE WOUND NO.30 ENAM-
ELED- SAME NUMBER OF TURNS
ON BOTH LOOPS

Fig. 2. Loop construction.

pickup is in line with the loop winding
plane, e.g., the N/Sloop winding will form a
circle as viewed from the east or west. The
loops should be mounted clear of all metal,
especially iron. Mounting height is not im-
portant other than to clear metal objects
(known and unknown).

Theoretically, the distributed capacity
and loading should be balanced and the loop
winding shielded to prevent stray (electro-
static) pickup. From my experience with the
two versions, | can’t find a real need for
balancing and shielding. It appears that the
small ferrite loops are not large enough to
have noticeable stray pickup. The larger loop
performance might suffer without shielding
but | am doubtful if the balancing is
necessary. Improper loop pickup will only
affect the direction accuracy and cause more
elliptical traces but will not affect the
sensitivity. This is an area where more
experimentation might be fruitful.

The loop drawings in Fig. 2, should be
self-explanatory. Remember to keep both
loops identical. The shielding for the
balanced loop must not form a shorted turn,
e.g., both the channel and the aluminum foll
must not be continuous at the top of the
loop. Wire for the balanced loop can be
obtained from Nurmi Electronic Supply,
1727 Donna Road, West Palm Beach FL
33401. Each loop requires about 1% Ibs. of
#23 enameled wire. | used a two wire

shielded microphone cable for transmission
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line between the loops and the monitor.
Cable capacity is not a problem. Other
winding forms can be used as long as the
total inductance is from 10 to 20 mH. In all
cases the loops are tuned to 10 kHz. Other
loop inductance requires changing the ampli-
fier input to maintain a loaded Q around
ten.

The sense wire is a simple antenna. It
should be a vertical and as high as possible
with a shielded lead-in. But, again, this isn’t
absolutely necessary. | use about 6.1 meters
(20’) of wire mounted about 61cm (2’)
above the roof of a one story house. There
may be a disadvantage with a large sense
antenna since it would be more sensitive to
charge pickup from lightning. So far, | have
not had circuit damage from lightning.

Loop Amplifier

The amplifiers are built around a favorite
feedback circuit that uses two silicon tran-
sistors. This circuit has been very useful for
me over the years. A few descriptive words
are in order since the circuit can be used for
other applications.

A typical circuit is shown in Fig. 3. Rb
serves a dual purpose as both feedback and
bias resistor. In most applications, the input
base current is very small and the stage will
reach a bias condition where the output
voltage Is nearly equal to the input base
voltage. Since both transistor base junctions
are In series, this steady state output voltage
will be two diode drops or about 1.2V.

+V

Rb
Amid s —
l ] Ha

|
ti=
RI 2 wRaCa

1.2V et
2mRbCD

Caoa Ra Rb

vV in Hl»—uw—n A— —4

Cb

Al
Z1

<V out

Fig. 3. Basic amplifier.

An input signal will cause a current to
flow thru Ra. Since the amplifier gain is
negative, this input current will cause an
opposite polarity signal at the output. Some
of this output signal will return via Rb to
oppose the input current. This feedback
action will tend to keep the voltage at the
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The Ultimate F.M. Transceiver

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.

And get a load of these other features that make the ultimate rig:

Operates on FM, AM or Modulated CW

Built-in DC and AC power supplies

Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments

Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits,

Svnthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,
frequency split, 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

Image spurious and intermodulation (EIA) 80 db minimum

10 pole, 13 KHz crystal filter

Receiver Superhet, single conversion

Frequency stability of 0.0005%

Built-in tone burst and PL encoders and decoders

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

f —20° to 170° Fahrenheit
T.em.pe:'lature ringe T;. D S Wei ; -r1n0 I d A $150 deposit will insure
Size: 4" H x 8" W x eight: 10 pounds early delivery and guarantee
One million channels (1000 Rec. x 1000 Trans.) price

You owe it to yourself to go first class. Try an EBC 144 —

You deserve it !

®
embeergency

ACON Corp.

15 SS River Street
New Rochelle NY 10801 (914) 235-9400

AMATEUR PRODUCTS DIVISION




Ra-Rb junction from changing. If the ampli-
fier gain is very high, the voltage change at
the junction will be very small. This junction
IS now acting as a current summing point
and is sometimes called a virtual ground — it
appears like a ground since no signal voltage
IS apparent.

Since the Ra-Rb junction appears like a
ground point, the input signal will appear
across Ra-Ca and the output signal will
appear across Rb-Cb. The mid-frequency gain
becomes the ratio of Rb to Ra. The low and
high frequency response is controlled by
Ra-Ca and Rb-Cb, respectively. Both high
and low cutoff frequencies (3dB down)
occur at the frequency where the capacitive
reactance is equal to the resistance
(R=1/2aFC). For all practical purposes, these
calculations are sufficient if the required
stage gain is 30 or less. This circuit has
proven stable with a variety of feedback
arrangements, several of which are used in
this monitor.

The loops are loaded with the amplifier
input resistance (6.04k) and a second (6.04k
to ground which maintains the loop balance,
see Fig. 4. The total resistance across the
loop is used to provide a loaded Q or about
ten. This loaded Q is important since it
determines the signal extracted from the
broadband sferic wave front. High Q will
cause the damped oscillation to continue for
a long time and possibly override other

events. Low Q does not provide a true L-C
oscillation which could cause an error in the
direction display.

The first two stages have the same gain
and frequency response. Low frequency
cutoff has been selected at 1000 kHz with
the high frequency cutoff over 100 kHz.
Total gain of the two stages is about 1000.

A gain switch has been included to
provide some adjustment for larger signals
Variable controls are unsatisfactory since
both channels must have matched gain re-
sponse at all times. More switch positions
could be incorporated but | have found two
positions adequate.

The deflection amplifier stage, shown in
Fig. 4, includes a dual triode to provide the
large voltage swings necessary for the CRT
deflection plates. The triode sections are
driven in a grounded grid configuration with
the plate currents equal to the respective
transistor collector currents. Essentially, the
emitter currents are also equal to the collec-
tor and plate currents. The two emitter
current paths come together and flow thru
the 3.9k to the -8V power supply. Since the
emitter voltage (Q6) can’t change appre-
ciably, the current thru the 3.9k will remain
essentially constant. As a result, any increase
(or decrease) in current thru one side of the
amplifier will result in an equal decrease (or
increase) in the other side or push-pull
operation. The current thru the 2.2k de-
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Fig. 4. Loop and deflection amplifiers.
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Fig. 5. Sense amplifier. T

velops a voltage which causes a feedback

current thru the 90.9k and the 10k. The Q5
base becomes a current summing point
similar to the previous feedback discussion.

Sense Amplifier

The sense amplifier shown in Fig. 5, is a
combination of several circuits. The input
signal is generated by the antenna exciting
the tuned circuit. A 90° phase shift is
necessary to align the sense signal with the
signals in the loops. This phase shift is
accomplished by feeding the tuned circuit
current (instead of voltage) to the input
amplifier stage. The virtual ground or sum-
ming point characteristic of the basic ampli-
fier is useful here. The 4702 series resistance
was necessary to lower the loaded Q to
about ten. A neon bulb and diode have been
added to protect the circuit from large
overload signals (nearby lightning, etc.). The
high frequency cutoff has been made as low
as practicable to reduce local radio station
interference.

The second stage is similar to the loop
amplifier stages with the addition of diodes
which limit or clip the signal. The diode
clipping reduces the signal range to the
comparator which provides easier sensitivity
adjustment. These diodes, along with other
apparently meaningless resistors in other
amplifier stages, have been included to re-

duce overload effects from the very large
signals.
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The 710 IC is used as a conventional
comparator with additional positive feed-
back thru the 47k and 100S2 resistors. The
feedback improves the switching charac-
teristics with the relatively slow (and noisy)
10 kHz signal. The minimum signal level
necessary for intensification is adjusted by
the SENS (sensitivity) control.

A NES555 timer |C has been used to block
the intensification after the first cycle. If the
blocking is not used, each event will be
displayed with several traces as the signal
from the input L-C circuit oscillation dies
out. These additional traces tend to hide
other events of lower amplitude. Without
the blanking, the multiple events (domino)
will appear very similar to the multiple
traces from the damped oscillations. Even
with the blanking, domino sequences are
difficult to observe.

The remaining transistors provide a high
voltage switching function to drive the CRT
grid. Don’t worry about the 500V supply to
these transistors as it is clamped by the zener
diode to a safe value. The two transistors
(Q13 and 14) should have a Vceo of 100V.
Most “nixie’’ driver types should be OK.

Power Supply and CRT

The power supply circuitry, in Fig. 6, is
conventional. A larger-than-necessary scope
transformer happened to be available. Series
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Fig. 6. Power supply and CRT.

resistors were added to both high voltage
supplies to reduce the voltage to the values
shown. Current requirements for the 500V
supply is about 10mA so any transformer
with similar voltages should be satisfactory.
Remember, the filament winding for the
CRT must be insulated for 2kV.

The accelerating voltage (4.2 kV) is neces-
sary to provide the high beam current during
intensification. Some scope circuits, with
lower accelerating voltages, may not provide
sufficient trace brightness. This CRT applica-
tion differs from the average scope because
the trace is only intensified during a single
one-half cycle of the 10 kHz input signal or
for only about 50us. Without sufficient
accelerating voltage, it is difficult to main-
tain high trace brightness with decent focus.
The CRT shown has a P7 phosphor (fast
blue and slow orange) which also requires
more beam current to excite the slow orange
component. The slow orange trace gives the
observer a little longer to judge the event.
There is also some memory effect which
helps compare successive events during high
activity.

Construction

One construction detail which needs
special attention is the separation and layout
of the amplifier channels to eliminate cross
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coupling and pickup from the high voltage
rectifiers. Any coupling between amplifiers
may cause a direction error. This can be
checked by temporarily shorting one ampli-
fier input to ground. The trace should be
aligned exactly with the other amplifier axis,
e.g., short the E/W input and the trace
should be vertical or N/S. Any deviation
from the axis could indicate cross coupling
or a misaligned CRT.

The component values shown iIn the
schematics describe the actual components
used. | happen to have a good precision
resistor stock so several precision resistors
have been used for stability and matching
between channels. Again, it is necessary to
make the two loop amplifiers as identical as
practical. The corresponding feedback resis-
tors (6.04k and 200k) and the coupling
capacitors (.028) should be matched be-
tween the channels. The actual values are
not too important but the matching between
channels should be given some attention.
Otherwise the circuitry is tolerant to some
component substitution.

There is one feature which | do not have
but should be considered. Since the events
are only displayed momentarily, it is diffi-
cult to remember the location of the pre-
vious traces. It would be very useful to have
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Balanced loops sharing attic with TV antenna.

several moveable index lines on the CRT
face which could be used for reference. |
have a hood in front of the CRT to shield
the room light and haven’t thought of a
good way to add these index lines without
defeating the hood purpose.

Adjustment

A 10 kHz sine wave (0-5V peak-to-peak)
connected to the TEST input can be used to
balance the amplifiers, adjust the sense
tuned circuit, and tune the loops. The loop
amplifiers are first balanced in the high gain
switch position with the loops disconnected.
During the balancing, the SENS control is
turned counterclockwise (minimum sensi-
tivity) and the INTENSITY control ad-
vanced for a visible trace. A parallel resis-
tance and/or capacitance is added to the
appropriate 90.9k resistor in the deflection
amplifier circuit. The object of the balancing
is to obtain a single line trace at exactly 45°
(NE-SW). The amplifier gain (adjusted with
resistance) affects the trace angle while the
added capacitance (changes phase shift) cor-
rects the double line or elliptical trace
pattern. Start with about 300k and 10 pF
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variable components could be used but |
prefer selection since there is no chance of

accidental misadjustment.
After the amplifiers have been balanced

in the high gain switch position, the low gain
resistors can be selected following a similar
procedure. Phase correction should not be
necessary.

The loops are tuned by selecting capaci-
tors to provide the same single line pattern.
The low gain switch position should be used
for loop tuning since the signal pickup with
the loops connected will distort the trace in
the high gain position. The loops should be
mounted in position during the tuning.

The same test signal can be used to adjust
the sense tuned circuit but the INTENSITY
is reduced below the continous visible trace
setting and the SENS is used to control the
trace intensification. The sense antenna must
be connected during the adjustment. With a
suitable test signal level and SENS control
setting, adjust the sense tuned circuit to
intensify the trace equally in both directions

from the CRT center. The SENS centrol
setting will affect the distance of intensifica-

tion from the center. Either the coil or the
capacitance can be adjusted.
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The loops must also be oriented for
proper direction display on the CRT. If the
socket pin notations on the schematic have
been followed and the CRT mounted with
pin 2 on the top, the following loop connec-
tions will give the standard direction display
(north to the top, east to the right, etc.).
The N/S loop should be connected so that
the winding goes clockwise from the ampli-
fier input to ground when looking to the
west. Similarily, the E/W loop should go
clockwise when facing north. Otherwise, it is
a matter of connecting the loops and com-
paring the observed traces with the reported
weather. There are only four possible loop
connection combinations but it can be con-
fusing if more than one weather front is
within range.

Observation Notes

An ideal single event will appear as a line
starting some distance from the CRT center
(determined by the SENS setting) and point-
ing toward the signal source. The length of
the trace (from center) is proportional to the
signal amplitude. Some traces will be ellipti-
cal and others will be single lines. The
elliptical patterns appear to be an effect of
different signal paths. | think additional loop
experimentation may be useful to clean up
some of the elliptical patterns.

If the traces appear to intensify past the
CRT center, readjust the sense tuned circuit
until the intensification is as near the peak as
possible. If no single line traces are observed,
you should recheck the loop tuning and
amplifier balance. The sporadic nature of the
signals make much patience necessary to
adjust and determine that the monitor is
working correctly.

After all the adjustments have been com-
pleted, you can start to observe sferics.
There is some activity throughout the year
but the most active season is from early

spring to late summer. Generally, the acti-
vity peaks during the early evening hours.
The low activity may only be a few events
per minute while during a storm the activity
may reach several hundred per second.

Most cold fronts seem to generate sferics
with activity starting from the low pressure
location. As the intensity increases, the
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sferics activity spreads along the frontal line.
This activity seems to concentrate at several
locations along the line as indicated by the
appearance of the domino sequences. The
domino sequences are not easy to observe
with this type of monitor. | would never
have discovered the domino effect from this
monitor only. Now that | know it exists, |
can see sequences much of the time. There
are several pointers that will help to observe
these events. First, you have to imagine what
the various amplitude-direction combina-
tions should look like. This is relatively easy
when the traces are single lines. But most of
the time there is some elliptical effect.
Second, you have to remember that the best
“view’’ of the cloud formation is broadside.
As an example, here in the Chicago area the
fronts move predominantly from the west to
the east. Therefore, the best ‘view'' is when
the formations are either north or south ot
Chicago. The formations approaching from
the west or leaving toward the east generate
sferics from the same general direction and
the profiles are not as noticeable. Many of
the observing problems are cured with the
converter unit.

As | mentioned, | think there is a good
chance that a useful severe weather warning
net can be developed by Ham Radio. If
those interested would drop me a line (SASE
please), indicating how they would like to
get involved, e.g., organize a cflub monitoring
station, observe weather, run down severe
weather reports, coordinate local activities,
build and checkout equipment, be available
to operate monitoring stations, etc., | will
try to put it all together. | won’t promise to
personally answer all letters, but | will try to
keep everybody informed either by articles
in “73” or bulletin mailings. At this time, |
have no idea what response to expect and,
therefore, | can’t commit myself to any
definite plan.

In some of my contacts with meteorol-
ogists and other persons in the scientific
community, | have professed that the
“hams’’ have the facilities and the enthu-
siasm to develop and evaluate this severe
weather detection system. | cannot believe
that | have over estimated our capability.

...WIDTW
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THE 90 DAY SALE

— 6-DIGIT FREQUENCY
. COUNTER

IR il $249.95

AR W ¥ ] WHILE THEY LAST

FLUKE 1941A COUNTER AT A NEVER TO BE REPEATED PRICE. NEW
UNITS WITH 1 YEAR FULL WARRANTY. 6 digit gas discharge display, 5 Hz
to 40 MHz frequency range, with 40mV rms input sensitivity, 4 standard gate
times 1 msec, 10 msec, 100 msec, 1 sec and special 600 msec gate time for
RPM measurements. Switchable low pass filter and attenuator. Measures

Frequency, RPM and Totalizes. All push-button controls. Switchable
115/230V at 60/50 or 400 Hz.

TO ORDER SPECIFY 1941A AT $249.95 PLUS $2.75 SHIPPING & HANDLING (Residents of NJ,
IL, TX & CA Add 5% Sales Tax)

PAYMENT BY [0 CHECK OR MONEY ORDER [ COD (I BANK AMERICARD
[0 MASTERCHARGE [ AMERICAN EXPRESS
0 PURCHASE ORDERS ACCEPTED FROM CREDIT WORTHY COMPANIES

TUCKER

ELECTRONICS COMPANY
P.0. BOX NO. 1050, DEPT. F-1
GARLAND, TX. 75040

CALL TOLL-FREE
800-527-4642
(In Texas call collect 214-348-8800)

ANOTHER GREAT SALE EXCLUSIVE FROM TUCKER

GTX—-200 GTX-10
2—Meter FM 2—Meter FM
® 30 watts output ® /0 watts output
power nom. power nom.
® up to 100 channel ® accommodates 10 channels
combinations

THE GTX AMATEUR LINE-UP!
T E C O a subsidiary of Tucker Electronics Co.

SURPLUS TEST EQUIPMENT FOR BARGAIN HUNTERS
P.O. BOX 1050-A 322 KIRBY ST. GARLAND, TX. 75040

214—348—-1560
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William P. Turner WAQABI
5 Chestnut Court
Saint Peters MO 63376

i =
AGITABLE

One irritating part of printed circuit
board production is the frequent agita-
tion required of the etchant if the foil is to
be removed in a reasonable length of time.
The etchant in contact with the board
becomes saturated with copper and unless
fresh etchant is brought to the area, the
etching process is likely to become long and
drawn out. The 5 by 7 in. photographic
trays | use for this work are equipped with a
three-point suspension which makes them
easy to agitate if one has nothing else to do.
But I for one would rather spend my hobby
time doing something constructive. Hence,
the following mechanical agitator.

The motor used was advertised as a
“display” type and evidently was made for
use in a store window display. Several mail
order houses sell similar types for less than
$2. This particular motor has a 1/4 in.
output shaft turning at 10 rpm. Other
diameters and speeds would require a
slightly different treatment in order to
achieve the desired result, but the principle
remains the same. A shaft coupling was
attached to the shaft with a longer than
necessary roundhead screw.

The motor was mounted on the outside
of a 7 x 9 x 2 in. chassis with the shaft
sticking thru a 1 3/4 in. hole in the 7 in.
side. Immediately above the coupling
setscrew, a 3/8 in. hole was drilled to accept
a standard panel bearing. A piece of 1/4 in.
brass shaft (aluminum will do) was cut to a
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length which brought it flush with the top of
the panel bushing when the bottom of the
shaft was resting on the body of the
coupling.

The bottom of the shaft was drilled and
tapped for a 6-32 roundhead machine screw
and oversize washer. (The washer keeps the
shaft from coming completely out of the
bearing.)

As the motor rotates, the screw on the
shaft coupling contacts the screw on the
shaft, forcing it upward approximately 3/16
in. The amount of stroke is adjusted by
changing the length of the coupling screw.
Do not attempt to lengthen the stroke too
much? this can only lead to the screwheads
locking up and stalling the motor. If the
speed of your motor is such that more
agitation is necessary, it would be far better
to add a second (or third) screw in the
coupling so as to produce several strokes per
revolution.

Near the opposite end of the chassis, two
rubber feet were mounted to coincide with
the feet on the tray. The tray feet fit into
the screw recesses in the rubber feet and
keep the tray from wandering.

In operation, the shaft, which forms the
third suspension point for the tray, raises
the end of the tray. This causes waves of
etchant to wash across the PC board. I have
found this gadget to decrease etching time
by up to 50% and at the same time leave me
free to do other things around the shack.

... WAQABI
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THE NEW ITC AR-2000 RECEIVER.

IT'S SO SELECTIVE IT DOESN'T
KNOW WHAT INTERFERENCE IS.

The AR-2000 1s a completely
solid-state, dual-channel communications
receiver with 0.15 uV sensitivity (10 dB
S+ N,/N) and selectivity that renders it
virtually interference-proof (more selective
than you ever thought a receiver could be).
Blocking, intermodulation, adjacent-
channel and crossmodulation rejection
characteristics are better than any other
receiver on the market and are typically
beyvond the scope of measurement.

This plus: modular construction;
digital frequency readout; all bands (160m-
10m) in 1 MHz ranges; two independent
channels for dual receive, transceive-plus-

receive or split-frequeney operation:
adjustable IF Passband (to within 100 Hz);

*Warranted to be [ree from defects in materials and workmanship.

16-pole filter for over 200 dB skirt selec-
tivity (standard 2.1 kHz BW, shape-factor
1.4:1); adjustable-Q adjustable-frequency
Notch and Peak Filters; adjustable-
threshold noise-blanker; Receiver-Incre-
mental-Tuning; and many other features
found 1n no other receiver. Introductory
price: $1,250 with two-year warranty.*
The AT-2000 matching trans-
mitter 1s completely solid-state, provides
adjustable output power from 1W to
175W, requires no tuning, can be remotely
operated by the AR-2000, has a built-in
RF Speech Processor, VOX, Sidetone and
Heavy-Duty Power Supply. Introductory
price: $945 with two-year warranty.*

Factory or authorized dealer repairs at no cost to owner for two years from date of purchase.

The ITC AR-2000 Receiver and AT-2000 Transmitter-
performance that challenges your imagination.

INTERNATIONAL TELECOMMUNICATIONS CORP.

P.O. Box 4235, Torrance, Calif. 90510 « (213) 375-9879
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E. M. Wagner G3BID
S Ferncroft Avenue
London, N.E. 3
England

L Xpedition

H aving found the Grand Duchy of
lLuxembourg a very pleasant place to
stay and an uncrowded country, | decided to
go again in a little DXpedition.

| had asked my friend Max (F8TH) and
his wife to join me and had chosen Beaufort,
where I had been before, and which I liked
and where the hotel management had been
very cooperative about antennas, etc.

As I had business to do in Luxembourg
City and F8TH did not, we decided to meet
at the Meyer Hotel, Beaufort.

Since it was only about 20 miles north of
Luxembourg City, I did not hurry. I left
fairly late in leisurely fashion and decided to
get to Beaufort for lunch.

[ thought I would have lunch and go on
the air mobile after lunch and talk my friend
in, as I had been there before and knew the
neighborhood as he did not. We both had
reciprocal licenses for Luxembourg, of
course.

In this I was frustrated. As I drove up to
the hotel I saw a car I thought I recognized

and, although there was no antenna mount-
ed on it at the time, I saw the letters F8TH.

So my f{riends had arrived before me.
Inquiry at the reception desk led to the
information they were in the room next to
mine, and so I went straight up. In fact, they
had arrived only a few minutes earlier. So all
was going well. Max and his charming wife
had brought their dog along; a dachshund
called, appropriately enough, “Lobe de
Beam.”

After a pleasant lunch in the comfortable
hotel dining room we settled down to the
anticipation of ten days of pleasant ham-
ming with our two calls, F§TH/LX/M and
G3BID/LX/M.

The hotel had given me the same room as
last year, and so that afternoon we set about
erecting our first antenna for the fixed
station.

We fixed the antenna which had worked
so well last year, and although it was put up
in the same place, it never gave us as
excellent results as it had done the previous
year. We were never able to find out why.

L or R: ON4JF/M, G3BID/M, XYL of F8TH, F8TH/M and LX1RK. All mobile except LX1RK, and
all the mobiles members of Amateur Radio Mobile Society.
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NURMI ELECTRONIC SUPPLY

Department 43
1727 Donna Road « West Palm Beach, Florida 33401
PHONE — (305) 686-8553

PTC 205

EQUIVALENT TO
HEP 170

THE "DO EVERYTHING” 2% AMP. 1000 VOLT DIODE
10/62.50 100/$20.00

REGA w0673

THE MOST POPULAR DUAL GATE PROTECTED MOS FET
around. Good to over 400 MHZ. We got'm and you get'm for
DT~ < b hiee BACK IN STOCK . . .. 5/$6.00

RG -174/U

WE WENT THROUGH 20 MILES OF IT LAST TIME!

We are authorized Belden Distributors and new shipments have
come in from the factory. Split a 500° spool with a friend and
save 35555

BELDEN NO. 8216 100/ $6.10 — 500'/522 45
RF POWER TRANSISTORS

We did it again - All brand new with standard
markings and most were manufactured this year.
A major manufacturer dropped his RF power line
and we bought his inventory.

MALLORY

2MNEGBA JWatts Out  § 350
ZNE590 10 Watts Out 6.00
ZNGEI 25 Watts Out 12.00

2NBO80 4 Wans Out 5,00
ZNB0E2 26 Watts Out 10.00
ZNEDBA 40 Watts Qut 15,00

All are Silicon NPN and power output ratings are good to
175 MHZ. Hurry! Some quantities are imited

MINIATURE TOGGLE SWITCHES:
6 AMP. 125 VAC

SPDT $1.46
DPDT $1.80
DPDT Center Off $2.14

DIPPED SILVER MICA CAPACITORS
MIL SPEC: CMO5, CMO06, * 5%

1pf 18pf 50pf 150pf 390pf
2 20 51 160 430
3 22 56 180 470
4 24 68 200 500
5 27 75 220 510
B 30 B2 240 560
7 3 91 250 620
8 36 100 270 680
10 39 110 300 820
12 43 120 330 910
15 47 130 360 1000
1pf — 100pf $1.50/10
ORDER IN MULTIPLES 110pf — 360pf 1.80/10
OF 10 PER VALUE 390pf — 620pf 2 50/10
680pf — 1000pf 2.80/10

RF RELAY

Designed o handle 200 watts to 450
MHZ 12 VDC coill, DPDT. The nicest
RF relay we have sver had. Only about
1-1/4" cube., Super low VSWR. Satis
faction guaranteed.

Only $4.95 or 4/$17.00
ARCO/EL MENCO TRIMMERS

400 $ 55 | 421 § 55 428 $1.26 R
402 56 | 422 55 429 126 465
403 67 423 - 480 37 466
404 81 s B 461 32 4657
05 1 425 BS 462 52 4c8
46 104 42 1.0 463 B4 489
420 58 427 1.12

WE GUARANTEE WHAT WE SELL!'!I
We ship UPS whenever possible. Give street address. Include enough for

postage. excess refunded in cash. Florida residents include 4% Tax,

We worked SN2AAF, VK2AD, VK4HR and
VK4KS on 20 meters, but somehow always
felt that we were not doing as well as last
year. It was on 15 meters that we really felt

our performance was poor. We worked
Walter (K1YZW). whom [ work frequently
from all sorts of locations, and he com-
mented on the poor signal strength com-
pared to other Europeans. Next day
MP4TDA, whom I also know well, gave me 5
and 1 and also commented on the poor
signal strength.

So, something had to be done about it,
and Max and I put up a KW Trap Dipole in
an 1nverted vee configuration. This was
Max’s idea; it worked splendidly, and reports
were much better.

But it was the mobile operation which
was most fun. We drove about the place in
one car or the other, crossing the frontier
into Germany and back on several occasions.

On one trip we worked WIBTU on both
sides of the frontier, once as G3BID/LX/M
and once as G3BID/DL/M, with only a short
pause at the frontier where the German
customs officer was very interested in opera-
tion and listened with interest.

Soon after entering Germany, we met
Walter (K1YZW) again, and his report of our
mobile signal was much better than from the
fixed station earlier. We went on to Trier
where we visited DLSSF whom both Max
and I had contacted before, when Max was
operating as G5SAOV/M in England.

DLSSF, Bob Lefauconier, is a French
officer serving in the French Army in Trier,
and we had a very cordial reception at his
apartment, and met his wife and children.

L to R: F8TH and XYL, DL4AP and XYL.
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DL4AP at his station near Bitburg

Before leaving, we visited Hermann
(DJ2BW), who was in the process of erecting
a tower and a quad, and I do not think he
could have been very pleased to have his
work interrupted by our casual and unan-
nounced visit, but he gave us a very warm
and hospitaable reception.

On our return to Beaufort in the Grand
Duchy of Luxembourg, we worked DL4AP
on 20 meters and arranged to meet at the
weekend.

Here I made a real fool of myself. I had
worked him the vyear before, and also
DL4EP, and had gone over to Bitburg Air
Base where they were stationed. I had met
Bob, DL4EP, last year, and his wife and
children.

Now I got the two thoroughly mixed, and
when DL4AP and his wife turned up on
Saturday, I was surprised that I did not
recognize him. However, I thought my mem-
ory for faces might be a bit weak. They
arrived with a baby of about 4 months. |
asked how the other two children were. Sid
replied “This is our first one,” pointing at
the baby. Was my face red!

Then Sid solved the mystery. “You're
thinking of Bob” he said, “DL4EP.” In fact,
I had never met DL4AP before! Sid 1s a
grand guy and forgave me the stupid blun-

der.
Sid runs a Volkswagen Camper with a

Swan 350 and Hustler antenna, and has been
doing a lot of very good mobile DX recently.
He has only been mobile a few months.
Later that afternoon ON4JF and his wife
turned up, and then we had four nation-
alities all together — four different pre-
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fixes — DL4AP (American), ON4JF (Bel-
gian), F8TH (French) and G3BID (British).

All four operate mobile, and all four are
members of the Amateur Radio Mobile
Society.

As mentioned earlier, I was in one of my
blundering moods, and the next blunder
was . . . | forgot to take a photograph of the
four cars all equipped with mobile rigs.

Sid invited us over for dinner the follow-
ing week. Then | committed the third
blunder. I caught a cold and went to bed for
a spell! Sid postponed the date, and though I
wasn’t okay to stay out for dinner, unfor-
tunately, we went over for the afternoon
and had a magnificent reception. They do
not live on the base, but about 6 miles out,
in a beautiful house right in the country
with a wondertul view.

As a fixed station Sid runs a KWM?2 and
linear to a quad mounted on a tower, and
what a signal he puts out.

Well, 1 had been frustrated in talking Max
in to Beaufort because he had arrived before

DL4AP’s QTH with his mobile camper Volkswagen
with Swan 350. The quad can be seen on the tower
on the left of the house.
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me. But this time we really needed talking
in. Sid’s house is not easy to find;in fact, it
is darned difficult to find.

Now | remembered that when Bob
(DL4EP) had talked me in last year, he had
mentioned where Sid’s house was, but we
had never seen it. Sid talked us in all right.
Max drove my car while 1 operated.

Sid complained that my frequency was
shifting. Not drifting — it always came back
to the same spot — but didn’t stay there. I
had noticed this myself in reception. Natu-
rally this was very worrying and, in fact, this
worry was the only little disappointment in
an excellent afternoon, where Sid’s XYL
gave us a lovely meal with a homemade
cheese cake, which I will not forget in a
hurry. Their home is fixed up beautifully
with stereo tape recording and playing ap-
paratus and every other modern conven-
ience. Sid, by the way, is a veteran from
Vietnam and so is his XYL. He was shot
down in Vietnam and she nursed him back
to health. That is where they met.

Well, to return to radio, I was sorry I had
not brought the circuit diagram and the rig
along, as Sid would have fixed it.

As a matter of fact, Max (F8TH) fixed it.
We suspected all sorts of horrible problems.
A zener diode regulator failure (that might
have been difficult to cure; I had no spare
zeners) — a vfo tube failure (that would have
been easier, I had a spare), etc. It was so
simple. The vfo tube was loose in the socket.
I had carefully checked all the tubes, as I
thought, but I missed this one! The manu-
facturer had thought of it and actually had
spring clips to hold it in. But we had taken
the rig in and out of the car every day and
bumped it about the place a lot. And that
was the only fault that developed. Naturally
it was cured in a moment; we didn’t even
have to take the rig out of the case. The case
has a lid which opens in just the right place.

We had a fine time mobiling, working a
ot of French stations on 40 meters FOQH/M
(mobile to mobile) on 20 meters both
working on reciprocal licenses as he as
DJ1GX when at home.

We worked WB2FNT, WB4KLM,
WA3IWM, WB4FUT, and also ran into the
Royal Signals net on 15 meters, working
MP4TDE, MP4TDA, both in Sharjah, Trucial
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States, and 9M2DQ in Malaysia. The JAs
were coming in well on 15 meters, and we
worked JA1l, JA3 and JAS from the mobile
on 15 meters, as well as VE6, TI12, and ZL1.

Max and I experimented with mutual
interference by operating the two mobiles
within a few yeards of each other on
different bands, but caused each other no
interference.

The hotel, by the way, had two separate
television sets in different places, both in
color, and a whole battery of antennas
pointing in all directions to receive French
and German television programs, as well as
Luxembourg and Belgian programs. Only
once did we cause any interference, and then
we had mistuned something — otherwise we
operated right through TV hours with no
trouble.

Max is a tower of strength, helping me
erect the antennas, or should I say erecting
the antennas while I watched. Max 1s ex-
French Navy and does everything neatly,
tidily and efficiently, which is a good anti-
dote for anyone as untidy as I.
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Anno 1158 proclaims the notice in Beaufort
Castle. The visitors are FSTH/M holding “Lobe de
Beam,'’ G3GID/M and ON4JF/M. All are members
of Amateur Radio Mobile Society (except the

dog!).
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His XYL put up with an awful lot of
amateur radio, and made it a most enjoyable
party, as we did not concentrate too much
on radio, but did a lot of sightseeing,
including Vianden and Beaufort Castles and
the Monastery at Clairveaux. And the dog
“Lobe de Beam™ kept us thoroughly
amused.

We had another international party when
I spotted a car with DL5SUH on it. This
turned out to be the old DL4UH (W6ECS)
who had been the first arrival at the Verviers
Rally in 1963 when we got our first recipro-
cal licenses. This time five nationalities
gathered:

DL5UH (W6ECS) American: ON4JF Bel-
gian, F8TH French; G3BID British; and
LXTRK Luxembourg jointed the party, too.

All except LX1RK are mobile operators
and, except LX1RK, all are members of the
Amateur Radio Mobile Society.

This time | remembered my camera and
took a photograph of the international
gathering.

The end of the trip was approaching,
unfortunately, and I had to say goodbye to
Max and his XYL and *“Lobe de Beam,” who
set off in their car for Paris, but not before
Max had taken the first antenna down for

me.

I stayed on a few more days and before
returning home went on a shopping expedi-
tion to Bastogne to buy some Pate de
Sanglier or Pate of Wild Boar or Wild Boar

sausage, if I couldn’t get the Pate.

The road rises to high ground at Heider-
scheid, west of Ettelbruck before dropping
into a deep gorge along the Valley of Sure.

At Heiderschied I contacted VE3CLO on
15 meters in a 3-way, and he gave me 5 and
6. I lost him in the deep gorge, but he
carried on with the other station until I got
out of the gorge and we continued the QSO
to the frontier with Belgium. Here, I warned
him to expect a change of call sign as I
crossed from Luxembourg to Belgium, and I
came up again as ON8ID/M on the Belgiam
side, and as I got to Bastogne he gave me 5
and 9. So the rarer call of LX is not always
worth a couple of S units!

Don (VE3CLO) proposes to put a mobile
rig in a fiber-glass bodied car. I am most
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anxious to know how he gets on. It may well
be difficult. But I hope he lets me know.

| repeated this journey next day to pick
up the Pate they had kept in the fridge for
me, on my way home via Brussels to
London, so I thought I would try this for
another nice long QSO while 1 drove from
Heiderscheid (near Ettelbruck) to Bastogne.

15 meters didn’t sound so good, so I
switched to 20 meters and found GM5SNW in
Dundee and worked him right through the
gorge to Bastogne. Again, of course, the
change of call sign as I crossed the frontier,
which always gives the other station some
pleasure. | dropped from 5 and 6 at Heider-
scheid to 5 and 3 at the bottom of the gorge,
but was up to S and 7 at Bastogne.

I only signed with Ernie at Bastogne to
park the car and collect my Pate of Wild
Boar. I soon found him on the frequency as
| called QRZ on leaving Bastogne for Brus-
sels. I was soon joined by G3ASC in Oswes-
try and worked him all the way to Marche-
en-Famenne, when I was called by DL9RC.

By the way, the roads here are really
excellent. The new road from Bastogne
through Marche to Namur 1s almost com-
plete except for about 10 miles, and it is
really good, and no longer goes through
Marche but bypasses the town.

I had an appointment with ON4JF in
Brussels, and here the talk-in again was really
necessary and worked excellently. We had
made a sked on 40 meters — we found each
other at once, and I was guided right to his
house. I spent a delightful couple of hours
with him and then off on the Autoroute to
Ostend. Armand kindly guided me in his car
until I was on the right road.

From Ostend 1 made another few QSOs
before closing down with the ON call and
returning to Britain by the very comfortable,
quick and efficient air ferry which flies you
and your car from Ostend to Southend in
England in 45 minutes. 1 was clear of
Customs eight minutes after touchdown and
driving off towards London.

The last three QSOs on this trip from
Belgium were on 15 meters with WA9PFC,
near Chicago; ZS1CS and G3AS. But G3AS
was really too close and skip was wrong. He

gave me S and 2 only.
.. .G3BID
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DIGITAL INTEGRATED CIRCUITS

ta.
7400 § .19
7401 19
7402 19
7403 1)
7404 .y
7405 22
7406 A9
7407 19
7408 25
7409 25
7410 19
7411 29
7413 79
7415 19
7416 A9
7417 19
7420 19
7422 .29
7423 o
7425 39
7426 29
7427 35
74310 22
7432 29
7437 45
7438 i9
7440 19
7441 1.049
7442 a9
74413 .99
7444 1.10
7445 1.10
7446 1.15

TALDOD 33
74102 33
74103 33
T4LD4 13
T4L06 i3
T4L10 33
74L20 33
74130 33
Fal42 1.69
HIGH SPEED
74HOO 33 |
T4HO i3
T4HD4 33
74HOS8 13
74H10 33
T4HN 13
TAH20 33
8000 SERIES
B091 59
B092 59
8095 1.39
a1 B9
8123 1.59
8130 2.19
8200 2.59
8210 3.49
9000 SERIES
9002 39 |
9301 1.14

74C00 .39
74C02 35
74C04 75
74008 .75
74C10 65
74C20 3

L
74C42 215
74C73 155

CD4001 33
CD4009 .85
CD4a010 .85

CD4011 .55
CD4012 551
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7447 %1.15

7448
7450
7451
7453
Fi54d
74h0
Tdbhd
T465
7472
Ja4rl
JFA4T4

- -
P s |

7476
74813
485
7486
7 484
7490
Ta491
7492
7493
7494
7495
L
74100
J 8105
74107
411
74122
74123
74125
74126

LOW POWER TTL

74L51
74155
74LTY
T4L72
74173
T4L74
74178
74185
74LB6

TTL

T4H21
T4H22
74H1D
74H40
T4H50
T4H52
T4H53

TTL

B214
8220
8230
A520
551
8552
A554
B810
TTL

9309
9312

74C74

74C7%

T4C107
74015
740154
T4C157
FAC160
7A4CT1H1

CD4a013
CD4016
CD4017
CDa019
CD4022

256 hit RAM MOS
1103 1024 bit RAM MOS

3260 1024 bit RAM Low Power
7489 64 bit RAM TTL
Programmable ROM

MEMORIES

Ea. Ea.
74141 $1.23
1.22 74145 1.15
24 74150 1.09
27 74151 89
27 ‘ 74153 1.29
.39 74154  1.59
19 | 74155 1.19
39 | 74156 1.29
49 74157 1.29
i6 74161 1.39
43 74163 1.59
41 74164 1.89
75 74165 189
47 74166 1.65
1.1 74173 1.65
1.39 74176 1.09
44 74177 .99
2.75 . 74180 1.09
76 | 74181 3.65
1.29 | 74182 89
7t 74184 2.89
79 74185 2,17
89 74190 1.59
89 74191 1.59
B9 74192 1.49
1.65 74193 1.39
A9 74194 1.39
.49 74195 .99
57 | 74196 1.09
.53 74197 99
g9 74198 2.19
.69 74199 2.19
79 74200 7.95
33 | 74190 .69
33 74191 1.45
13 74193 1.69
49 74195 1.69
£9 74198 2.79
&0 7AL164 2.79
79 | 741165 279
1.25
69
33 | 74HS55 .39
33 74HH0 .39
33 74HGT .39
33 74HGE2 19
313 TAH7E 49
33 7A4H74 59
19 TAHTH 59
1.69 BB11 69
1.69 BB12 1.10
2.59 BA22  2.59
1.29 BA3ID 2.59
1.65 8131 2.59
2.49 B836 49
2.49 BABD 1.313
79
A9 G601 G9
B9 9602 89
Add

Pleate 1pecily data theeh reguired with ord=r
$.50 per data sheet for itemu priced fem than $1.00 each

1.15 | 74C162
1.70 | 74C163
150  74C164
290  74C173
50 | 74C195
19 | B0C95

25  B0C97
2

1-Eﬂ| CD4023
125! CD4025
2.95| CD4027
1.35|CD4030
2.75| CD4035
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INTERNATIONAL ELECTRONICS UNLIMITED

MCT2

11
562
363

566

LOGIC PROBE KIT — Checks TTL & DTL Logic

Lilly or @slben

BACK TO SCHOOL SPECIALS

Substantial Price Reductions Throughout

Plus an Additional $5.00 Merchandise Credit for
Each $50.00 Order or Invoices Totalling $50.00
Within 6-Month Period.

0T LS (4U-Pin) Add, subtr, mult, & div,, 12-dig. T Pas V Reg (super 723) 105 £ .79 ¢a.
Data supplied with chip 53.95 02 Tl Hi performance AMP MINI-DIP, TO-5 .32 e¢a.
Data only — Relundable with purchas 1.04) ind Voltage Follower -5 Y% ea.
; : = = iiid megative Vollage Regul TO-5 A9 ea
002 LS simdlar 1o, 5007 exc. des. for battery WIS Positive Voltage Regul TO-5 5% ea
operated - Data wpplied with chip T 0% s ok Op AMP (super 747 MLNECNRE, TO-5 i ea
Tit} Glicen Piwes O Amp AT -DHP 1.10 ea
Data only — Eelundable with purchase 1.00 TR 5 V Regulstor 200 ma T0-5 1.10 =a
5005 LSI 28 pin) Full 4 hunct, mem, 12-dig. displ, A iy :‘T“L;;b F.!Lf.']'.:‘i'ﬁ, A_,.,:f: - Hq::
“:...IL y LY i H"'I“.'lll. LH.I-‘.FI Eats |l.l:.h|'.lr L {hln H 4% LaF | -111 =T I:IIE'.'; Violi DA ¥ ‘|1“||'E}|r‘1 Tﬂ-l_rl 105 e
Dats only — Refundable with purchase 1.00 119 Hi-speed Dual Compartr. DIP 1.29 #a
x » 120 MNeg Reg. 5.2, 12, 15 T3 1.35 ea
MM537TI6 18 Pin, b-dig., add, sobtr., mulr, div, 1.95 pa 134 Quad Op Amp il g 1.95 ea.
119 Chiad Comparalor e 1.6% o,
1407 Pos, Voli. Reg.
(OB IV Y- 18V-24Y1 TO-220 1.95 ba.
DIGITAL CLOCK CHIPS 170 AGC 'Saquelch AMPL TC-5% ar DIP 1.15 ea.
i AFF Sirip=-cdeiecior P 79 ga
MM 3311 2B-pin any readout 6-dig. BCD mua 173 AM/FM 558 Strip Dip 1.25 ea
With spec. sheel 9.95 ea. 175 Pos. Volt. Regulator MINL-DIP 59 ea
MM 3312 fi:i_f:.m any readout 4 digit lpps output 1;‘: %1":'.. ::fr::d*,mizn_u E,I:' 1:: :‘:
. th heet - - ) S
T SRt S 1808 LW Awdio amp MINLDIP 1.25 ea
MM 5313 IB-pin any readout & dight lpps LA Low-MNome Dual Pre-Amp DIP 1.79 ea.
BCD mus with apec. chae T 9% =5 1. Low-SNosse Duil Pre-Amp DIP 1.79 eg
- 350 Prec. Vohape Begulator {HP e X
AR S04 ;,'-'--Pl.h LED-Incandescent readoul M ::3-' 1imes sINL-DIP 9% aa
MM 5116 -:E:-pnnz:l{mrm. alarm sel anooze alarm-timer :I.;FT ::;ETI"BIJTII:-.:t-ll?r“{l':.mp&r ;—m;i BEE ;:3:,:
Ei i, aperat, with SPEL, sheet 12.95 aa, 773 Voltage Hi.']-.‘.l.“d-"” o 59 pa.
7149 Dual Hi. Pert. Op AMP nie 1.1% pa.
741 Comp. Op AMP MINEDIP, TO-5 .15 ea
747 Dual 741 Op Amp 105 or DIP T ga
I T4l Frep. A T4 SiMLDIEP
Myon irsaeng Suii b Al O 25 ea 1103 Syerea er*Ir:--ﬂ'u“-n lJlIH!' X HF: e
e K Seadk SWcgmint dome .15 68 . 57100 1304 M Mulpx Stereo Demod DUP 119 ea
MVl Jumbo clear dome vinible red 35 2. 3/1.00 1307 FM Mulgs Stereo ‘Demod D bt
byt . . i T v
s annlloc Rl B l.jﬂm 50 o4 1458 Dhiad Comip. U Amp S DR B8 ey
LHITIY  Deual I 217 Vol Comp. DF 1.95 ea
DISPLAY Hieks s TWV-FM Sowund Svatem (w1} & &0 ea
LAYS 3075 FM Det -LMTR & Audio  [MP 79 aa
MAN1 Red, 7 seg., .270" £2.50 ea. Pre-Amp
MANM2  Red zlpha numeric, 32" 4.95 ra Sone Quad 'ﬁ'm“m”"' ”H:, "9 ea
MANIA Red, 7 seg., 127" in line |eads 79 ea 3905 Precision Timer DI 65 ea.
: v Fi ' - Fal4 Core Mem Sense AMPL  DIP 1.0% wa
MANIM Red, 7 seg., .'11?“ staggered leads 1.15 ea. 7538 Core Mem Sense AMPL  DIP .ﬂﬂ‘b].
m&u"‘ EE“EE, ? !J:"H-. .Ign = !-15 ra ':-'lr]_.: {_'r]r-ﬂ. B m !-.‘-”“- Amp L”P r LT ]
ANS Gr&ll. ! “"“:r -EI?'D 2.95 ea. 7515 Core Mem Sense Amp D 1.75 =a
M-"hh!? Red, 7 1eR., 270 1.50 ea BOA Funcfion Generator DiP 4.9% pa
MANB  Yellow, T seg., .270" 1.95 ea. 75451 Dual Peripheral Driver  MINI-DIP 19 ea.
MANGE 75" high direct viewing LED 4 65 ea 15452 Pual Penpheral Dover AAIMIIHP 1 ca
DL707 Red, 7 seg. 37 2.15 ea. 75453 (351) Dusl Periph. Driver  MINLDIP ¥9 ea
Bt L DQuad. ssg driver los P 1.5% &3
OPTO ISOLATORS L LED readout
a3 Fex dugit dvaver o 1.6% =5

MCD2 Diondes £1.00 ga.
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(SEND INVOICES OR COPIES TO OBTAIN CREDIT)

CALCULATOR CHIPS LINEAR INTEGRATED CIRCUITS

Plegse specity which dala stheets are reguired with order
Add $.50 per data dheet lor ibems priced lsss than $1.00

Transistor .69 ea. .

PHASE LOCKED LOOPS

TRANSISTOR SPECIAL

Phase Locked Loop DIP 2.75 ea.
Phase Locked Loop DIP 2.75 ea.
Phase Locked loop DIP 2.75 ra.
Phase Locked loop DIP 2.65 ea
Function Generatar MINI DIP 2.75 ea.
Tone Generator MINI-DIP

Hi Voltage Power Transistors — Prime Quality
Typically 40 Beta at 50 MHz. 10W, 1A max TO-5
MPN O 400 VOLT $2.45ea. With combined
NPN 300 VOLT 1.20 ea. total of 100

NPN 200 VOLT 7Sea. trans — 15% Off

All items are new, unused surplus parts—tested functional. Satisfaction
is guaranteed. Shipment will be made via first class mail — postage

peid — in U.S., Canada and Mexico within three days from receipt of
order. Minimum order — $5.00. Californic residents add sales tox.

SR . INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CALIF. 93940 USA

Bl b complets slih 4l
tdlly it O LEALTY COmMPpanenis, Case
prabe, complete Inatrisct kans
o sl VDS CIaiE .
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Paul Schuett WA6CPP
14472 Davis Road
Lodi CA 95240

o0

MEGAHERTZ
DX

fter | worked some fine DX on six
this summer, I have come up with
some conclusions to pass along to other
VHF devotees:

It would appear that the band is open
more than most of us suspect. The problem
1s that there is nobody around working the
openings. Of course, there are lots of people
listening — it’s just that they are all sitting in
the shack minding their own business with-
out even knowing about the opening. Since
most openings come to light when you hear
some exotic contact making some noise,
take advantage of the situation and make
some noise yourself — so the other fellow
can hear you.

The easiest way is to engage in a local
QSO, but orient your antennas in various
directions. Now and then I'll talk with a
fellow eight miles away. Aligning the anten-
na on a precise aximuth for such a distance
is not necessary (the signals are so good that
they come in on the noise blanker), so one
of us aligns the antenna northeast; the other
southeast. We cashed in on this with a
breaker from Albuquerque.

There is no need to run out of things to
talk about, unless you are particularly boring
yourself. Talk about anything — the weather
(vesterday, today, tomorrow): articles in the
current issue of 73 (if he doesn’t have it, you
can read the article to him); discuss para-
graphs from the FCC Manual (it is surprising
the number of people who have forgotten
some of the rules, or at least don’t use them
consistently): practice code, or anything
else. We had a 3-way round table that had a
break-in from Colorado iIn this manner.

When the other guy hears you, he will come
in.
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It’s a good idea to use your VOX instead
of PTT, since you can hear the breaker and
not ramble on for another five minutes or so
and miss the DX because of changing condi-
tions.

Nobody to talk to? Then make a lot of
noise every ten minutes or so. A CQ only
takes one line in the log, and you might turn
up something fascinating. A fellow from
Texas heard my CQ one morning — neither
of us had any idea the band was open.

The call CQ DX is silly. If any DX
stations hear, you can be sure they will
answer; they are as anxious to work double-
hop as you are. Most of these calls end up
with a local contact anyway, so we are back
making noise, which will be picked up on an
opening.

Be a gentieman when the band is open. It
1S amazing how many nice guys turn into
fiends with sharpened teeth when the band
opens.

I. Don’t tune your transmitter on the
working frequency. Move up a way;
things won’t change that much, and the
rest of us won’t have to work through the

carrier.

2. Don’t send on top of someone except to

give your call. One fellow was calling CQ
in CW on top of a DX QSO, making it
impossible to hear the stations’ 1Ds.

3. Wait your turn in a pileup. If someone
else is transmitting, bite your fingernails
until he’s through.

4. Don’t ragchew in a pileup. Others are

waiting. Remember the Golden Rule.
Ragchew when it is apparent everybody
around has checked in and you have a

roundtable going.
My first Ohio contact was marred by

somebody hollering INTERFERENCE IN-
TERFERENCE INTERFERENCE ... " all
the way through the 4-minute QSO. If this
guy has a gripe, let him get on the air and
tell me — I'll apologize. Meanwhile, like the
rest of us, such a person should simply wait
his turn, then give the desired station a call.

These suggestions have been successful in
detecting elusive 6-meter openings. Let’s not
sit around listening — let’s make some noise
to let the DX know we’re around.

.. .WAG6CPP

49



X=-SERIES
receiver ks

INEXPENSIVE AND UNIQUE MODULAR CONCEPT
Performance equal to commercial equipment

30-60 ® 144-170 » 220-230 MHz

Ten Channel Auto-Scan Receiver .. .............. $81.85
T ADSCGIVELE Y s e B e e G e T T R $89.90
Povwer Ampithers s & s T esias B ol 2 from $39.95
Repeaters Up s e s /v BL S i e from $250.00

See you at the Chicago Hamfest—

Sign-up at our booth for a FREE HT-144 Walkie Talkie Kit.

== VHF ENGINEERING

— DIV. of BROWNIAN ELECTRONICS CORP. —
320 Water Street Post Office Box 1921 Binghamton NY 13902 607-723-9574
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Herbert S. Brier WOEGQ
c¢/o 73 Magazine
Peterborough NH 03458

Questions
Questions
Questions

use a Globe Scout 680 transmitter in the

40-meter Novice band. All but one of
my seven crystals have bad keying chirps,
therefore I am limited to one frequency. I
would buy more crystals if that would solve
the problem, but one out of seven is not
good odds. What do you suggest? Possibly
one of the crystal manufacturers might be
willing to inspect your non-chirper and
attempt to grind you other crystals with the
same characteristics. But such custom crys-
tals would probably be quite costly. A more
promising approach is to modify the trans-
mitter slightly for improved keying. The
following suggestions apply to any cathode-
keyed CW transmitter:

Temporarily disconnect the oscillator
cathode circuit from the key jack and
ground the lead. You now have straight
amplifier keying. If this does not cure the
chirp, try regulating the oscillator screen
voltage by cutting in half the resistance of
the screen dropping resistor and connecting
a 150V voltage regulator (OA2) between the
resistor and ground. Also regulating the
oscillator plate voltage is desirable.

Once the amplifier can be keyed without
chirp, transfer the chassis end of the oscilla-
tor grid resistor to the cathode terminal of
the oscillator tube socket. Next insert a
50€2, 10W resistor between the ungrounded
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terminal of the key jack and the rest of the
keying circuit. Finally, connect a 10 uF,
450V capacitor from the cathode side of the
resistor and the transmitter chassis.

When the key is first closed, both the
oscillator and the amplifier immediately tumn
on. When the key is opened, the amplifier
immediately turns off, but the oscillator
hangs on until the added capacitor charges
through the tubes sufficiently to turn it off.
At normal keying speeds, the oscillator will
continue to function during the spaces be-
tween dots and dashes in a letter, but it will
drop out during longer pauses. The result is
chirpless amplifier keying combined with
automatic oscillator shutoff during keying
pauses. The length of time that the oscillator
stays on after the key is released depends
upon capacitance of the added capacitor in
the cathode circuit. The 10 uF specified is a
good compromise value for most operators.

The nearest water pipe to my radio room
is far across the house. Another amateur told
me that a 2-ft long, concrete-reinforcing rod
stuck in the ground was all the protection I
needed against lightning. But [ still feel
nervous depending on that 2-ft piece of
metal sticking out of the ground to protect
my equipment and me against lighitning.
Should I be? 1 would be nervous, too! The
National Fire Code specifies that, to be a
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suitable protective ground electrode, a water
pipe should be buried in the earth at least 10
ft deep. It follows logically that a driven
ground rod should penetrate the earth to the
same approximate depth. A %-in. water pipe
or a 5/8-in. solid rod is suitable. Drive it into
the ground where the shortest direct connec-
tion between it and the lightning switch or
arrestor installed at the point where the
antenna enters the house can be installed.
The fire code suggests a No. 4 or larger
ground conductor for transmitting antennas
and a No. 10 or larger conductor for
receiving antennas.

On 80 and 40 meters, there are images
every 16 or 17 kHz across the dial of my
SX-101A receiver. How can I get rid of
them? These spurious signals are easier to
identify than to eliminate. They are un-
doubtedly harmonics of the 15.75 kHz

horizontal sweep signals of nearby ielevision
receivers. Try turning off all the nearby TV
recelvers that their owners will let you touch
to see if the interference disappears. If you
discover the culprits (there may be several of
them in an apartment house), check with the
sellers or manufacturers. The problem is not
unknown to television receiver manufac-
turers, and their service departments can
often supply suggestions and components
for use by television servicemen in reducing
the spurious radiations to FCC standards.
The radiations may come from the TV
receiver antenna, or its power line, or di-
rectly from components on the chassis.
Improved shielding and lead dress, and bet-
ter filtering of power leads are standard
remedies.

At vyour receiver, the spurious signals
could be getting in via the power line or by

1 12 in. (TYP)
[*—— REFLECTOR (TYP) T -I
I I -y DRIVEN ELEMENT (TYP) l |
]
)
= 40 in. -y
typ
A A
40 in. - 8
typ
D
A A
c
| I 1
Ay | f
TO XMTR
AND/OR
| RCVR
i gy e Vo e

Fig. 1. Note: Solder all adjacent coaxial cable shields together, except top of feedline (D) and top of
balun (C). Data on phasing harness — Frequency: 144.5 MHz. Decrease suggested lengths % in. for each 1

MHz increase in frequency. A — 4 pair 75

solid polyethylene insulated coaxial cable 41-5/16 in. long (%

wavelengths). RG-11A preferred. RG-59A usable. B — 4 pair 758 solid polyethylene insulated coaxial
cable 53-13/16 in. long (one wavelength). RG-11A preferred, RG-59A usable. C — 75{) coaxial
transmission line, D — 19-% in. length (Y4 wavelength) of same type of coaxial cable used for main
transmission line. Inner and outer conductors shorted together. Use epoxy of similar low-loss cement to
waterproof connections. Radiator and reflector loops 20 in. per side, 8 in. tuning stubs in bottom sides of

reflectors.
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direct pickup, but the most likely path is the
antenna. The latter possibility is easily tes-
ted. A horizontal receiving antenna fed with

coaxial cable and located as high and far

away as possible from the source of inter-
ference is usually less susceptible to TV

birdies than end-fed wires and most verticals, |
simply because the latter two are usually |

close to the source of the interference.

How can I use coaxial cable in place of
30082 TV ribbon in the phasing harness of
the 144-MHz, 4-bay quad antenna described
in the 1971 ARRL Handbook without un-
balancing the system? I am sure that a
coaxial harness would be more stable in wet
weather than the 300§) ribbon is. The
coaxial phasing harness is sketched in Fig. 1.
Basically, each length of 300f2 line in the
original harness is replaced by two lengths of
7582 coaxial lines beside each other. Their
shields are connected together at each end,
and their center conductors are connected
into the system just like the corresponding

conductors of the 300f2 line. Because stan- |

dard polyethylene-insulated coaxial cable
has a velocity of propagation (VP) of .66,
compared to a VP of .82 for the 300f2

ribbon, the lengths in the new harness are

approximately 20% shorter than in the old
one. Also, a 1:1 balun, instead of a 4:1
balun, is used where the main transmission
line is connected to the center of the phasing
harness. The phasing harness can be con-
structed of either RG-59A or
cable — the former being easier to work with
and the latter giving slightly lower losses. In

either event, RG-11A 1is strongly recom- |

mended over RG-59A for the main feedline,
unless the line is very short. Note that the
element spacings in the individual 2-element
quads in the original ARRL design were
apparently chosen to produce a 75{2 feed-

point impedance. If the individual quads |

were of the 3-element type, the feedpoint
impedance would probably be closer to 50£2
than to 75f2; in which event 52§l coaxial

cable throughout the system is recommended. |

Keep your questions short and address

them to: Questions,
borough NH 03458.

... W9EGQ |
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RG-11A |

73 Magazine, Peter- |

B8038C VCO WAVEFORM GENERATOR
New, factory parts, full specs. 14 pin DIP $5.75, 2/510.50
LMS566CH VCO FUNCTION GENERATOR
New, TO-5, specs. 54.00

MC 1455(555) PRECISION TIMER
New Mini--Dip $1.65

MM5314 CLOCK CHIP
New, full specs S9.50

8220 MEMORY
B bit [(4x2) content addressable memory. TTL and DTL
compatible. For use in DATA-TO— MEMORY camparison, pattern
recagnition, cache memory, auto correlation, virtual memory,

learning memory. New, House numbered, 16 pin DIP, specs.
$6.00, 10/545.00

VOLTAGE REGULATORS
MFC 6034, variable to +20V, 200mA gt
ML 7805, 7806, 7812, 7815, 7824, pos.voltage, 1A ... .. ...
MC 7912, 7915 neg.voltage, 1A . .. F A,
723G variable 2 to 37V, 150mA, house numbered . .. ., ..

DTL SALES

930 Dual 4-input NAND GATE
946 Ouad 2-inpur NAND GATE
8962 Triple 3-input NAND GATE

TTL SALE
New — House numbered SN7400, SN7402, SN7410, SN7430,
SN7450, SN7453, SN7460

$.25 each, 10/S2.00, 100/$17.50
ANY MIX

ALlL ORDERS POSTPAID — PLEASE ADD INSURANCE
MINIMUM ORDER — 85 U.S./$15 FOREIGN
LATEST LISTS — 10¢ stamp

CRI-TEK, INC.

P.O. BOX 14206, DEPT 7
PHOENIX, ARIZONA 85063

NEW FOR 74
ECM 5A FM Modulation Meter

Onlvy $55.0

less batteries
and crystal

® Operates 30-500 Mhz
® Crystal controlled for fast and easy
operation

e Peak reading
® Battery powered with AA pencelis

Phone or write "Skip” WO9HAK
for complete information Dial

812-476-2121
Avariabie by direct mail only. ORDER INFO: Send check or money

order for $85.00 plus $1.25 for handling. Indiania residents add 4%
sales tax. Crystals for 146.94 Mhz: $3.95 ea. All other freqgs: $7.10

ECM Corporation
412 N. Weinbach Ave
Evansville, Indiana 47711

SCELBI COMPUTER CONSULTING, INC.
ANNOUNCES
THE TOTALLY NEW AND THE VERY FIRST

MINI—-COMPUTER

DESIGNED FOR THE ELECTRONIC/COMPUTER HOBBYIST!
Kit prices for the new SCELBI-BH mini-computer
start as low as $440.00!

Write or phone for detailed literature.

SCELBI COMPUTER CONSULTING, INC.

125 Edgefield Avenue
Milford, Connecticut 06460
Phone: (203) 874-1573
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\ TH2 Mk3 . . 2 element, 3-bandbeam . .. ... .. .. 109.95
TH3 Jr.. .. 3element, 3-bandbeam . ......... 119.95
< DB10-15A . 10and 1S meterbeam . . ... ... ... 129.95
« HyQuad .. 2element, 3-band Quad 169.95
© 203BA ... 3element, 20 meterbeam . . . . ... .. 149.95
> TH3 Mk3. . 3 element, 3-bandbeam . ... ...... 169.95
T 204BA . .. 4 element, 20 meter beam ., . ... . .. 169.95
THE DXX . 6element, 3-bandbeam .. ........ 199.95
FE B-24. .... 2element,4bandbeam ... ....... 62.95
: — RK-3 .. ThirdelementforB-24 . . . . ... .... 36.95
= HQ-1 .... Hybrid4bandQuad . ........... 79.95
TA-32 Jr . . 2 element, 3-band, Low power. . . . . . . 73.156
TA-33 Jr . . 3 element, 3-band, Low power. . . . . .. 115.30
> TA-32. ... 2element, 3-bandbeam . ......... 103.00
4 MP-33. ... 3element, 3-band, medium power., . . .. 11195
v TA-33.... 3element, 3-bandbeam . ......... 164,95
e | © CL-33. ... 3element, 3bandbeam . ......... 176.90
P | = TA-36. . . . 6element, 3bandbeam . ..., ..... 213.10
o CL-36. ... 6element, 3-bandbeam . ......... 216.45
b { CL-20. ... 5¢element, 20 meterbeam . . . ... . .. 306.00
' =z IB-2A ... 2element, 3-bandbeam . ......... 119.95
g 1B-3HA .. Heavyduty TB-3A .. ... .: .00 4. 159.95
| E TB-4HA . . Heavy duty, 4 element, 3-band beam . . . 189.95
ona "desin-lt-yourself“ an- | MB-40H .. 2element, 40 meterbeam . .. ... ... 179.95
M510 ... . Selement, 10 meterbeam . .. ... ... 130.00
tenna package from Henry Radio. DB-32. . .. 3E/20M, 2E/15Mbeam . . ........ 157.00
Simply put together the package S ﬂggg. . . . 4element, 20 meterbeam . . ... .... :g;%
g «+ .+ Belement, 15 meterbeam .. ... .. .. :
youwant... consisting of ‘j M-240. . .. 2 element, 40 meterbeam . ... ... .. 297.00
an antenna, a rotator, a tower, =~ DB-65.... 6E/16M,5E/20Mbeam . . ... ..... 257.00
100 feet of rotator control cable = DE-54. ... . GE/20M, 4E/15M beam .. .. ... .. 299.00
2 3 v b ® element, meterbeam ... . . « « « - .
and 100 feet of coax cable. We DB-52. . . . GE/20M_ 2E/A0Mbeam . . . .. ..... 520.00
will quote you a money savingg{
price that’s sure to please. Thou- gg g o ES 3422 RO i LSS e ;;.gg
- . Te] vt Paieral AL T, .
sands have benefited from this BOR o e BN BOALN & o b s o oo o st 149.95
program since it was started T R T e S WO TN o S R 229.95
five years ago. You can also! TOWERS Free Standing Aluminum Towers
< 740 . ... 7 square foot load, 40 foot tower . . . . . 252.00
o 7-60 . - 7 square foot load, 50 foot tower . . . . . 362.00
e | S 960 . ... 9square foot load, 60 foot tower . . . . . 561.00
wih accessorins 2 12-40 . . . . 12 square foot load, 40 foot tower . . . . 332.00
| ~ 1560 .. .. 15 square foot load, 50 foot tower . . . . 532.00
For many years Henry Radio has been providing | m"gfﬁ - 5 g? fSElf :DTFTIHE- Cf:ﬂk-utﬂ tower. . . gg;‘gg
% . & = = ree stanaimng, Crank-up tiower . . . . . i
a beam-antenna tower program for amateurs who fw 1\.540 . _ . 40’ crank-up sky needle tower . . . . . . . 672.00
wanted an efficient but economical package.|x TM-358. . . 58 crank-up sky needle tower . . . . . . 1186.00
Thousands have benefited from this offer in the |™ LM-470D . . 70’ Self supporting, crank-up tower . . . 2297.50
past. Now Henry Radio has restyled and updated | TM-370. . . 70" motorized sky needle tower . . . . . 2848.00
its program to allow the amateur to design his own MM-40 . . . 40’ crank-up tubular tower. . . . . . .. 219.95
chnoa Bt Savinks evén craater than it tha! bast] MB-10. . . . Optional free standingbase. . . . . . .. 55.95
possay g ar Ps MF-50. . . . Optional raising fixture . . . .. ... .. 69.95
o ﬂiigg .- Optionalrotorbase . . . ... ... 4w 129.95
< . « - 49' crank-up tubular tower. . . . . . .. 411.10
WHY BUY FROM HENRY RADIO? Over 40 | = MAF40. . . Optional raﬁ;ing LT IL ] S o e R 134.95
years experience. No finance charges if paid | 2 MARB-40. . Optionalrotorbase . . . ......... 281.80
with-in 90 days. Low interest contracts- |~ M:*Fﬁgg- . - 66" crank-up tubular tower. ... . . . .. 1218.95
8% /yr add on (14% annual rate) - as long as :AHB 2ty g”‘!“’“a' raising fixture . . . .. ... .. 159.95
= -00. . Optional rotorbase . . . . ... .. ... 545,95
24 months 10% down or trade-in down pay- CZ-454-FS . 54’ free standing crank-up tower " 53405
ments. Good used equipment. Nearly all | CZ-471-FS 71 free standing crank-up tower . . . . 1043.95
makes and models of amateur radio equip- | CABLE
ment. 'GLIf used Equipment carries a 15 day 4 conductor rotator cable (AR-22R unly} ...... 10/ft
trial, 90 day warranty and may be traded géngg‘ffﬂrégtatﬂr AR SR SR GRS R 25/t
- : . 3 T SR, B SR |l | Ay oA TR 07/ft
back within 90 days for full credit towards TR P S R A B e gt e T 25 /f1
the purchase of NEW eguipmen_t. Also | ACCESSORIES
GREATER SAVINGS!!! Write for informa- HyGain BNB6 Balun . . . . .. ........... . 15.95
tion. We export all over the world so inquir- Triex TB-2 Thrust Bearing . . .. ........... 24.75
ies are invite_d_ UnadillaW2AUBalun ... ... .......... 1295

Literature on the above items is available on request.
All prices will be quoted FOB Los Angeles, California
All prices are subject to change without notice.

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
714/772-9200
816/679-3127

931 N. Euclid, Anaheim, Calif, 92801
Butler, Missouri 64730
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Calvin McCarthy
Box 135353
Princeton, B. C.
Canada

MPROVE YOUR
HEAl 1-10-103

Add 10 more calibrated sweep speeds to il.

hen Heathkit offered the [0-103
oscilloscope kit with 1its 10 MHz
bandwidth and triggered sweep at a price |
could just argue myself into, | found some
precious pennies and quickly sent them off
before I could change my mind. The re-
sulting instrument with its calibrated vertical
attenuator and triggering which proved to be
positive beyond the useful response of the
vertical amplifier was very satisfactory for
my experimenting. The only disappointment
was in the limited choice of calibrated
horizontal sweep speeds. Seven sweeps In
decade steps covered 100 ms/div to 0.1u/div.
Those of you who are familiar with indus-
trial oscilloscopes will appreciate the restric-
tion this forces on the operator.

Let me illustrate the problem. The hori-
zontal sweep is set at 100 us/div. and % of a
pulse is displayed. In order to see the
complete pulse you must change the sweep
speed and the nearest slower speed is |
ms/div. In addition to the complete pulse
you will also see 6% more pulses of the pulse
train as well. The resolution has been lost.
You could use the variable sweep control
but then the calibration would be useless for
any accurate time measurements. What 1s
needed is a calibrated sweep of 200 us/div. A
similar situation arises when three pulses are
displayed at 100 us/div. and you want to get
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maximum detail of one pulse. You need a
sweep speed of 50 us/div but you only have
a sweep speed of 10 us/div which would
display only 3/10 of the pulse.

Adding ten more calibrated sweep speeds
may sound like a formidable undertaking
but really all you need is one more 10 K2
1% resistor and a two pole three position
switch!

Basic Design

Let us look at the basic sweep circuit in
Fig. 1 (the designations are Heathkit’s). It is
a PNP transistor using a basic characteristic

Q322
| \| R347 +5V
71 W
R330 *

D304

Fig. 1. Basic Sweep Circuit.

of a transistor. The collector current is
nearly equal to and controlled by the
emitter current. The voltage on the base of
the transistor 1s held constant by the bias
resistor R330. This will cause Q322 to
conduct until the voltage across R347 is
equal to the voltage across the bias resistor
from its wiper tap to the cathode of D304
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Fig. 3

(the diode mirrors the base-emitter voltage
for temperature stability). By ohm’s law, if
this voltage is held constant and the resis-
tance of R347 is held constant, then the
emitter current must be constant. It follows
then that the collector currernt will be
constant as well and can be used to create a
linear sweep voltage.

Let us look at the capacitor charging
formula. I/C = change of volts/time. The
change of volts/time is our linear sweep. The
capacitance will stay constant so the
charging current is the only parameter to
change to give us a new sweep speed. Going
back to our discussion of the basic sweep
circuit we see that R347 controls the
charging current. Thus to double the
charging current and thus the sweep speed
we must halve the value of R347. Similarly,
to halve the charging current and thus the
sweep speed we must double R347. With
this knowledge we take our two pole three
position switch and two 10 KS2 resistors and
combine them to make a new R347,

Heathkit has used 10 K£2 for all but two
of the sweep currents, changing decade
ranges by changing the sweep capacitor. For
the desired sweep speeds we will need an
R347 of 5 KSf2 10 KS2 and 20 Kf2. The 5
K{2 can be fabricated by paralleling the 10
K$2 resistors, the 10 K£2 resistor is supplied,
and 20 K2 can be fabricated with two 10
KS2 resistors in series. This sounds like five
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precision resistors but a switch is necessary
regardless so it can be used to make up the
various values. Now only one more precision
resistor must be acquired. The resistors and
switch wired as in Fig. 2 will replace the
original R347 in the sweep circuit.

X1 3
X0.5
X2 ¢ o
IOK IOK
| % 1%
X0.5¢ o X2
X
9

Fig. 2. Modified circuit to replace the R347 in the
sweep circuit in Fig. 1.

In use the original decade selector
chooses the correct capacitor for the desired
decade, then the new switch will choose the
multiplier which will give the sweep X1, X2,
or X0.5.

When buying your switch be certain to
get one small enough to fit in the available
panel space beside the decade switch. As a
small finishing touch, spend the few extra
cents to buy the Heathkit H2 pointer knob
and its insert. The result will be an 10-103
which appears at first glance to be unmodi-
fied but which holds the advantage of ten

more calibrated sweep speeds.
. . .McCarthy

73 MAGAZINE



E. R. Davisson K9V XL
83 Crestview Drive
Greenwood IN 45142

VIONO
EREPRUDUIC

'Want a foolproof circuit? Here’s a
circuit which 1s as close to the
“guaranteed to work the first time” type as
anyone can possibly approach. Considerable
care was exercised in the design of this
circuit to eliminate most of the errors often
committed by builders of circuits from
magazines. What does it do? As the name

suggests, it will reproduce anything at the
output jack J9: be it dc, rf, or any wave-

form, exactly as put into the input jack Jj.

How many times have you decided to
build a circuit from a magazine only to find
you either didn’t have the correct parts, or
the parts were too expensive, or not avail-
able in your area? Or your possible substitu-
tions weren’t close enough in value to be
usable? Or how about the authors who
neglect to tell you that the circuit requires a
special piece of test equipment owned by
only five or six companies in the world?

Really disgusting, isn’t it? I know. |
personally have a rather large box of assort-

2NIOT

or
2N107 2N4248 S
2N4248 \ | 7
Ji -E:E- 7| 4 2
% S | $ 10K
Sasok  2ATK 210K 2 330K §4?H L
K Z=.08 DA S
O] 2 » ?
-+
% r s1 T~ 05
i} o~ o0———
3-28V

Fig. 1. Schematic diagram of the mono-reproducer.
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NESEM

COMMUNICATIONS INTEGRATED CIRCUITS
IC TYPE DESCRIPTION CASE Price,Ea.

NAS55 Versatile Timer 8DIP 099
NAS555-2 Dual Timer 16-DIP 1.55
NA370 AGC/Squelch/VOX 10-TO5 1.20
NA371 Versatile rf/i-f 10-TO5 1.29
NA3018 4-Trans. Array 12-TO5 0.89
NA3026 Dual Diff. Array 12-TO5 0.99
NA3086 5-Trans. Array 14-DIP 045

NA3036  Dual Darlington 10-TO5 0.75
NA1595 Analog Multiplier 14-DIP 1.90
NABO038 VCO/Sine/Sq./Tri. 14-DIP 450
NA1596 Bal. Mixer/Mod. 10-TO5 1.20

NA376 Voltage reg., pos. lowstdby. 8-DIP 1.25

NA723 Voltage reg., pos/neg. 10-TO5 0.99
NA741 Op. amp. 8-DIP 045
NA1303 Stereo preamp 14-DIP 0.99

NA1304 Stereo multiplex decoder 14-DIP 1.20
NA2111 FM i-f strip/quad. detector 14-DIP 2.25
NA3075 FM i-f strip/det/preamp 14-DIP 2.45

NASEM Box AL
Cupertino CA 95014

ed partially completed projects which need
only a part or two to finish. Of course, there
are some | completed, but the results
weren’t as | expected.

But now, back to this exceptional circuit.
Construction details have been left up to the
individual’s own choice. Your case may be
precision built made out of special alloys or
may be just a cardboard box.

Don’t worry about little things like com-
ponent tolerances. Parts may vary by as
much as several hundred percent and the
circuit will still perform adequately.

You've just checked and found out you
only have one good NPN transistor and one
old shorted PNP on hand. Okay, go ahead
and use them both. They'll work all right.
Matter of fact, if you don’t have any
transistors, it's still okay as the circuit will
still accomplish the same result, 1.e., what
goes in will come out unchanged and un-
modified. An added bonus is the extremely
low power drain from the battery (battery
may be expected to last for its normal shelf
life).
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® 24 Hour COD—Phone Answering Service

® Our Data/Application Sheet Enclosed with
Each Type Shipped

® Fuvery Unit 100% Parameter and Function
Tested to our Guaranteed Limits on the same
FAIRCHILD Computer-Type High Speed Test-
ed Used by Major Semi Companies

RADIO TRANSMITTER ON A CHIP !

NA2000 100mW AMon 20 Meters . . .. ..., $9.95
NA2001 250mW AM on 10 Meters

Both tvpes usable at reduced output at 6 Meters
and above. Requires external crystal & 2 tuned
circuits. With data/applications.

SPECIAL — TRANSISTOR BAGS —

2NA2222 NPN Trans., bagof 12 TO18 2.00
2NA2907 PNP Trans., bagof 12 TO18 2.00
2NA3904 NPN Trans. Plastic,bag/20 TO92 3.00
2NA3906 PNP Trans. Plastic, bag/20 TO92 3.00

TERMS

Prepaid U.S. orders over $10.00, we ship.
Prepaid U.S. orders under $10.00, add $1.00.
Prepaid foreign orders over £10.00, add postage.
Prepaid foreign under $§10.00, add $1.00 plus
postage.

COD U.S. orders over $10.00, add $1.50.

COD U.S. orders under $10.00, add $2.50.

No Foreign COD orders.

California residents add 6% sales tax.

COD PHONE (408) 867—5900

Automatic recorded 24 hour COD telephone
order service — supply full information con-
cerning order and shipping instructions. Re-
quested return calls — Collect only . . .

How have we accomplished all this? Well,
that gets down to the secret of the circuit.
Notice the careful placement of capacitor
C1. Make sure this part is not shorted
(however, the other capacitors in the circuit
may be shorted). Its placement insures long
battery life.

Now notice the large (1) next to the
input jack Jj. This is the feedback lead from
output to input and is really the most
important connection for the success of the
circuit. The size of this wire should be as
large as possible. (Notice how no electronic
components have been used in this feedback
path to interfere with performance.)

The next time your homebrew project
doesn’t work as the author claimed it would,
remember this circuit and give it a try.
You’ll be glad you did; you will have
restored your faith in homebrew projects.
Imagine your pride when you show your
friends your mono-reproducer and watch
their amazement as you put a signal in and
actually get the same one out unchanged and
unmodified with no power having been

consumed.
e KONVL
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Charles O ‘Hare WASDEB
Box 161
Carroll OH 43112

| ow Power
0 Meter

AM Transmitter

This article i1s for the low power enthu-
siast and describes a 6-meter AM low
power transmitter running about 90 mW
output.

The OX oscillator produced by the Inter-
national Crystal Co. is used as the oscillator
stage. The output from the oscillator is
applied to a transistor amplifier, increasing
the output to about 90 mW. As can be seen
in Fig. 1, the transistor amplifier is of
straightforward design and there should be
little difficulty in duplicating it. However,
when testing the transmitter, a milli-
ammmeter should be placed in the collector
battery lead of the amplifier, to monitor

collector current. Should the collector cur-
rent exceed about 20 mA or continue to rise
above that value, remove power immediately
to prevent transistor damage and check
base-emitter connections. | mounted my rf
amplifier on a homebrew printed circuit
board having the same dimensions as the OX
oscillator. The modulator employed in my
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transmitter is described in the ARRL VHF
Handbook, page 151 of the First Edition. A
conflict of voltage polarity existed between
the transmitter and the modulator and
individual batteries were used for each.

Tuneup

Tuneup i1s accomplished by attaching a
6-meter antenna to the transmitter. A length
of wire is attached to the antenna jack of a
6-meter receiver. This wire should be long
enough to give an indication on the re-
ceiver’'s S-meter with the transmitter turned
on. L1 is adjusted for maximum S-meter
reading on the receiver. Set the audio gain
control on the modulator for the desired
audio as monitored on the receiver. With the
tuneup complete the rig is ready to go on
the air.

The QRP rig was put on the air upon
completion and replies were received to my
first several (CQs. The greatest distance
worked thus far has been approximately 40
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hour casselles, explaned 50 simply you Can! msunder
stand 1t. You only remember about 20% each time you hear
a tape lor read a text) now you can listen to the tape
over and over, until you know it cold. Study while you
drve, duning lunch, on the tramn ar in bed with an earphone
at might without waking your wife {or frend).

Set of FOUR Cassettes — N4

only $13_95 postpaid

DIGITAL
CLOCK
KIT
$34.95

Full 6 digit

——— LED display

- Complete with anudlzed

alum. case. All parts and P.C. board. With com-
plete assembly drawings. Ship wt. 1145 |bs.

SLA-1 7 SEG READOUT $2.25 EA. 6/%12.50
12 ASST'D LEDS, RED, GREEN, AMBER, MOSTLY
JUMBO 12 FOR $%2.50

Orders over $10.00 ppd. Others add 50¢ handling & mailing.

HAL-TRONIX

P. O. BOX 1101 SOUTHGATE, MICH. 48195
(313) 285-1782

How does the possibility of going to hamfests,
or any gathering of hams and making over $100
sound to you? For more information on becom-
ing a local representative for 73 Magazine, write

Director of Marketing

73 MAGAZINE
Peterborough NH 03458

,‘qﬁf“' Send For ’P{* i
CORNELL'’ S

New Color

Catalog
48 Pgs. New Items

4215 S University Ave. San Diego, Calif. 92105

33 tube ORDER FHEf

IF NOT SHIPPED
IN LOTS OF 100 N 24 HOURS!
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MODULATOR \/

0
+9y
g:] a T2
€1 ] %0y
-
& Ouon. | ouTO
& 1°
=0 OxX OSC RF
i
2 AMPL
XMIT :J7 XMIT

O O0FF gV av O OOFF
-—i — T}j e
SiB | ! | SIA L
Ti
A

+-0-9V Ql

O———————0+9V MOD

OX 0SC
50 MHz RF —e
S < 4~ U Ej_

T2
CT

? c2
Qi-RCA SK 3019 /47 77[;
MODULATOR-LAFAYETTE CAT NO, 99E90375 +9vV

I-22 pF RI-470 TD 820 n.(Select for desired voice level)
C2-50pF OSC-INT. XTAL "OX" SERIES H! FREQ.
LI=10OT NO. 22 AWG ENAMEL ON 1/4 in. DIA. CERAMIC SLUG
TUNED FORM

L2-2T NO. 22 AWG ENAMEL ON BOTTOM (COLD END) OF LI,
TI=MIN, MIKE XFMR-LAFAYETTE NO. 99E60345.
T2-MIN. MOD. XFMR-LAFAYETTE TYPE AR/62,

Fig. 1. Modulator — Latayette Cat. No. 99E90375.
Parts: Ql: RCA SK3019; C1: 22 pF,; C2: 50 pF;
RFC: Z-50; L1: 10T No. 22 enamel on 7 in, iron
core, ceramic slug tuned. L2: 2T No. 22 enamel on

.~ bottom L1; T1: miniature microphone transformer

(Lafayette 99E60345); T2: miniature modulation
transformer (Lafayette type AR162); S1: 2P3T;
OSC: International Crystal OX osc. Series HI freq..

R1: 470-8208L Sefect value for desired voice
level.

miles with an S-9 signal. The QTH is located
in a poor VHF location so the results are
more than satisfactory. The transmitter has
not been on the air during skip conditions,
so we are waiting for an opportunity to give
it a try. This transmitter is on the air nightly
and local contacts are routine. Remember,
when using QRP power the choice of fre-
quency and the band activity is important in
making contacts. We have been very success-
ful in making contacts when the band is
quiet or when very few stations were on. We
have had our greaiest success later in the
evening. If your interest is low power, give
this hittle rig a try. The cost is small, and the
results are exciting. Good luck in vyour
QRPing.

. .WASDEB
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nexpensive

John J. Schultz W2EEY/I
c/o RLC Inc.

30 East 42nd St.

New York NY 10017

RF Speech Clipper

Rf level speech clipping for SSB trans-
mitters, where the SSB signal is clipped

and then refiltered to remove
distortion products, i1s generally conceded to
be the most effective type of speech process-
ing that can be applied to a SSB transmitter.
This system i1s employed in the more expen-
sive amateur equipment designs as well as in
many military and commercial SSB designs
instead of simpler audio compressor or alc
circuits. Material has been written before on
the building of such clippers as accessory
item or modifying existing transmitters for
rf speech clipping. The main drawback to
such designs, particularly those intended as
independent accessory items to a trans-
mitter, has been the expense involved be-
cause of the need to use two sideband filters
of either the crystal or mechanical type.

The cost of the necessary filters alone could
run to $70 or more if new filters were

purchased.

This article presents an rf speech clipping
unit which can function as a completely
separate accessory item for use with any

SSB. AM or FM transmitter, has 99% of the
performance capability of the more expen-
sive designs but yet can be built for a total
cost of $20 — 30 including the necessary
filters. One can also still use an available
speech compressor as part of the unit if such
a unit is available and one now wants to
upgrade the speech processing used to In-
clude rf speech clipping.

Basic Unit

The basic functions of the rf speech
clipping accessory unit are shown in block
diagram form in Fig. 1. It consists of a basic
SSB generator as would be found in any SSB
transmitter. The SSB signal is formed by the
sideband filter following the balanced modu-
lator. The signal is then amplified, clipped,
and again amplified. A second sideband filter
1S then used to pass only the original
sideband signal and remove the spurious
signals generated during the clipping process.
The filtered signal is then demodulated by a
simple ring diode demodulator and is audio
fed into the microphone input of any
transmitter.

AUDIO BAL. SSB 5SB RING AUDIO
et - AMP. CLIPPER i —
INPUT MOD. FILTER FILTER DEMOD. OUTPUT
XTAL
0scC.

Fig. 1. Block circuit diagram of rf clipper unit. Use of various modules and diode array packages con-

siderably simplifies construction.
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1972 WORLD
repeaiter

ATILAS

Now that most repeaters have been relicensed and hun-
dreds of new repeaters are on the air, get this, the most
complete list of repeaters available anywhere, and be sure to
have it in your glove compartment when you travel, or with
you when you fly so you know which repeaters to use.

This new 1974 edition of the Repeater Atlas of all the
repeaters in the world is just off the press. Ths edition, wath

the monthly repeater update in the 73 newspages, will keep
you posted.

1974 Repeater Atlas of the World wmn @ NLY

$1.50

Magazine = Peterborough NH — 03458

WORLD QSL BUREAU

5200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL BUREAU to handle all of
vour QSLs to anvwhere; next door, the next
state, the next county, the whole world.
Just bundle them up (p]ease arrange alpha-
betically) and send them to us with pay-

Isolated - Pad - Drill - Mill

Precision circuit board construction
without etching. Fits hand drill, electric

ment of 6¢ each.
'\lla

drill, Simple, fast, economical, safe.
Sizes. .20, .15, .10 inch dia.
With replaceable SB0 drill,
' 26.95 ea. o2
Calif. residents add 5%. ~.
g g

A FSTAHLER Co
PO BOX 354 CUPERTINO, CALIF 95014

MINIATURE
SUB-AUDIBLE
TONE
ENCODER

® Compatible with all sub-audible tone systems such as
Private Line, Channel Guard, Quiet Channel, etc,

® Glass Epoxy IE'CEI, silicon transistors, and tantalum electro-
Iy tics used throughout

® Any miniature dual coil contactless reed may be used
(Motorola TLNGB824A, TLNG6709B — Bramco RF-20)

® Powered by 12vdc @3ma

® Uise on any tone frequency 67Hz to 250H:

® Miniature in size 2.5x.75x1.5" high

® Wired and tested . . . . . .. $14.95

® Complete less reed (Available in 33 freqs. for $17.50 ea) I

® Output 3v RMS sinewave, low distortien

® Postpaid — Calif, residents add 5% sales tax

COMMUNICATIONS
SPECIALISTS |

P.O. Box 153, Brea CA 92621
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Fig. 2. Response of Amperex 2422 540 50021
crystal filter. Response is not perfectly symmetri-
cal, especially at high attenuations.

The system works effectively because
| ciipping of the SSB signal at an rf level
' produces far less distortion products than if
the audio signal were directly clipped. A
hard clipped audio signal cannot, in fact, be
fed into an SSB transmitter because the
transmitter cannot reproduce the square
wave form of a hard clipped audio signal.
In-band audio distortion products are still
present with the rf speech clipper system but
remain at a reasonable level, at least for
speech transmission.

Various shortcuts have been tried to get
away from the double sideband filter re-
quirement shown in Fig. 1, but without any
great success. A second sideband filter is
absolutely necessary or the demodulated
audio signal will be greatly distorted. The
use of one “‘good” sideband filter and a
broader, less expensive type for the second
sideband filter or just a simple low-pass filter
in place of the second filter also produces
too much distortion.

The secret, obviously, to building such a
clipping unit at a reasonable cost lies in
finding sideband filters which deliver accep-
table performance at a low price. The author
found such filters in the form of Amperex
(35 Hoffman Ave., Hauppauge NY 11787)
455 kHz i-f crystal filters. These filters are
miniature, inexpensive ($5 —6) crystal i-f

filters employing three crystal elements,
input and output transformer coupling, etc.
' The internal circuitry is not so important,
' however, as to look at the selectivity charac-
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teristic of these filters, as shown in Fig. 2.
The filter has practically no ripple in its
passband and reasonably good skirts, al-
though the attenuation characteristic i1s not
symmetrical at very high attenuation values.
The bandwidth, if the carrier oscillator is set
at the usual — 20 dB point on one side of
the filter response, 1s about 6 kHz. Such a
filter used alone as the sideband filter in a
transmitter would not be suitable because of
its bandwidth and lack of steep skirts.
However, for use in an rf speech clipper
accessory where the sideband signal is again
demodulated to audio in a closed system,
the filter’s characteristics are adequate. The
filters are relatively new on the market and
if they are not available locally, one should
inquire directly of the manufacturer for
distributor information. The manufacturer
may even be inclined to assist in obtaining
the filters at reduced cost if one indicates
that they are being used for amateur radio
purposes in circuits which utilize the filters’
unique characteristics. The filters are the
“sharpest’> ones which the manufacturer
currently produces and are rated as nominal
4 kHz bandwidth units designed for narrow
band AM reception.

Practical Circuitry

Besides the use of the filters just de
scribed, the practical circuit of the rf clipper
unit makes use of another inexpensive item
commercially available from any major mail
order house. This item is the Miller 8902-B
i-f amplifier module which also sells for
about $5. With the use of this item, the
relatively complex looking block functions
of Fig. 1 reduce to basically a simple
interconnection of various modules as shown
in Fig. 3. The diode balanced modulator can
either be separate diodes (IN63 or similar) or
a diode array such as the RCA CA-3019.
This array provides sufficient matched
diodes for both the balanced modulator as
well as for the rf clipper diodes at a low total
cost. It has the advantage of providing
somewhat better modulator performance
than separate diodes because each of the
diodes in the CA-3019 are inherently
matched. The carrier oscillator is a simple
conventional circuit where the collector out-
put circuit is broadly resonated by the tank
circuit consisting of the 220 uH choke and
630 pF capacitor. The circuit will work well
with any standard 32 pF crystal and this fact
plus the relatively soft skirts of the sideband

& \
270 /l?
e 56K
-0 4 -65 60
AUDIO | MH RFC 100 BAL. i {5] g 3 MILLER 70
- 2 AMPEREX & e o
50021 O ol 8902-8B 90 :
—= 005
270 —=.0l KJ; il
I3 /77
005 005
I f | {
R I\
50 BALANCE Vv,
4585 KC T /7
I op0—— 680
1 [ 1 T o4 &5 60 ol 5 30
03 70
bl AMPEREX
o2 MILLER 8o
i ? ol 8902-B 90 ssx[ [_OF 90081 &9
5
/77 _nna/,;; /77 K IK
<680 <220 g
——56 < B2K<5.6K B LA 220
15K Tj;m MH 150
150
470 !
2 | MH RFC
| [
ey o 5
4700 4700 -
+9—12 VDC /; /77

Fig. 3. Wiring requires little circuit construction; mostly just interconnection between i-f modules and
filters. Separate diodes such as IN64 or IN914 can be used but use of RCA diode array CA 3019 con-
taining six matched diodes on one chip is recommended for the balanced modulator.
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Fig. 4. Audio preamplifier for HI-2 mike having shaped communications response. Transistors are

2N466 of HEP254.

filter eliminate the need for any frequency
adjustment circuit for exact oscillator out-
put frequency.

The audio input to the balanced modula-
tor can be supplied from the output of an
existing speech compressor. Most compres-
sors will have more than sufficient output
level to drive the balanced modulator. In
case one doesn’t want to use this approach, a
simple separate audio amplifier can be built
as shown in Fig. 4. Also, any one of the
great number of microphone preamplifiers
available on the market in kit or module
form can be used to drive the modulator.
The rest of the circuitry is just the intercon-
nection of the i-f amplifier modules and the
sideband filters. The diode clipper circuit is
placed between the amplifier modules. Sepa-
rate diodes as shown in Fig. 3 can be used
but, again, it i1s advantageous to use the

diodes available on a diode array such as the
RCA CA-3019 because of their matched
qualities. The emitter-base junction of cer-
_tain transistors, such as the 2N3702, also
. make excellent diodes for clipping purposes.
" The product detector for the final SSB signal
after the second sideband filter is a diode
ring demodulator, the injection voltage being
supplied by the carrier oscillator for the
balanced modulator. Again, either separate
diodes or a diode array can be used, al-
though in the case of the demodulator, the
use of matched diodes is rather unnecessary.
The slight distortion produced by un-
matched diodes, considering the overall dis-
tortion products in the rest of the system is
insignificant.
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In Fig. 3, connections are shown being
made to a pin 8 on the i-f amplifier modules.
The modules as purchased do have a pin 8
but it is not connected internally. A very
slight bridging connection must be made
internally in each module as shown in Fig. 5.
If one carefully examines the underside of
the module wiring, which can be easily
exposed by lifting the cover via bending of
the cover tabs, a solder line will be found to
go by pin 8. This solder line connects the
“hot” side of the link output on the last i-f
transformer within the module to the built-
in AM detector diode in the module. The
solder line can be easily found by also seeing
how the diode is wired in on the top of the
module board. A circuit diagram is supplied
with each module and tracing of the circuit-
ry is relatively simple. In any case, a simple
solder bridge is made from pin 8 to the
above described solder line.

Construction and Adjustment

Construction of the unit can be made on
simple perforated board stock. The photo-.
graph shows my construction. In this case,
three small (about 47 x 2) boards were
used. One contained a speech compressor.
That shown contains the balanced modula-
tor, carrier oscillator, first sideband filter
and first i1-f amplifier module. The third
board contained the clipper diodes, second
i-f amplifier, second sideband filter and the
product detector (ring demodulator). All
three boards should be contained in a small
metal enclosure. There 1s no particular lay-

out of parts required, Exr.:'ept to keep the
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COMBINATION

A NEW COMMUNICATION

with Both Base Station and Mobile 220 MHz Capability

THE NEW MODEL 031
POWER SUPPLY WITH

BUILT-IN SPEAKER, ONLY $89.95
AMATEUR NET

ON TOP, THE FM-21 220 MHz TRANSCEIVER

Here's a combination that'll put you in the world
of 220 MHz in style. . . and at a reasonable cost. First,
the Clegg FM-21 Transceiver with its unique crystal
saver frequency control. It uses just one crystal in any

channel. . . one crystal gives you a separate transmit
and receive frequency as well as automatic 1.6 MHz
programming in the repeat mode. It's got a host of
other features too.

ON BOTTOM, A NEWCLEGG POWER SUPPLY

Second. . . an all-new attractive, compact power
supply, the Clegg Model 031, now gives you reliability
in a well-filtered, durable power source with a built-in
speaker, A smartly-styled regulated source of 13.5 volts

—ISC— (leqq

for base station operation, this supply is ideal for use
with the FM-21, but is equally compatible with the pop-
ular FM-27B, Clegg’s 2-meter leader,

COMPARE THE CLEGG PAIR!

For the full story, see your Clegg Dealer or call or write
us today for complete technical information on this
super 220 MHz communication combination.

NOW, NEW CLUB PLAN AVAILABLE!

A new club plan has just been developed by Clegg to
bring vigorous 220 MHz activity to radio amateurs and
their clubs from coast to coast., Find out how your
club can purchase the super Model 016 Repeater at an
unbelievably low price. Call or write to Carl Jacobson
in Cleggland today.

BOTH AVAILABLE FOR IMMEDIATE DELIVERY

FROM YOUR CLEGG DEALER!

3050 Hempland Road
Lancaster, Pennsyivania 17601



various rf leads as short as possible. Be sure
that the filter cases are grounded (center
solder pin) and that the i-f amplifier module
cases are grounded (solder to one of the case
tabs). A somewhat awkward arrangement of
trimmer capacitor is shown in the photo-
graph. Two 25 pF trimmers were connected
in parallel to duplicate the single 50 pF unit
shown in the schematic for the balanced
modulator capacitive balance. Two other
trimmers were used in the crystal oscillator
circuit which proved completely unnecessary
and are not shown in the schematic.

Q6
f/-anl:-En CONNECTION
e e S ——08
I
| | K
e gl et St e L g
o] B Ol ==
& S i 0 9

Fig. 5. Minor modification is necessary to Miller
8902-B i-f module as shown. Pin 8 is normally not
used.

A HC-16/V type crystal is shown but this
type of crystal cut to the carrier frequency
required is expensive. An FT253 holder
crystal will function just as well, of course,
and a particularly good value can be found
in this type of crystal from JAN Crystals.
They will supply such a crystal cut to any
frequency desired in the 350 — 500 kHz
range for just $1.75 plus postage. This larger
crystal holder can be soldered directly on
the perforated board without any need for
the crystal holder.

Adjustment of the unit is quite simple
since only the carrier balance controls
(resistive and capacitive) require adjustment.
The easiest way to accomplish the adjust-
ment 1s to listen to the SSB signal on a
receiver before the clipper diodes. Without
any audio input, the 100 £ carrier balance
potentiometer and 50 pF balance control are
successively adjusted for minimum carrier
level. If available, a sensitive voltmeter with
rf probe can also be used to make the
adjustment. An audio test input is then
applied and the SSB signal before clipping
checked for clarity. The signal then can be
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checked after the product detector by feed-
ing it through any available audio amplifier
system. The clipping circuit should not
normally require any adjustment. If the
clipping, however, sounds too harsh or dis-
torted, a 10K potentiometer can be added
before the clipping diodes to regulate the
signal level feed to the diodes to a value
which provides the best sounding final
audio. The i-f amplifier modules as well as
the sideband filters have screwdriver adjust-
ments on top for the i-f transformer which
are a part of each unit. These transformers
should not require adjustment unless some-
how their factory adjustment was changed.
If one trys to touch up these adjustments,
do so for maximum signal level output from
the product detector while listening that the
final audio output does not become distor-
ted. Rather than using an audio signal
generator, the audio output from a small
radio tuned to a local broadcast station
makes a good audio test signal source.

Summary

The rf speech clipper described can be
constructed relatively inexpensively and will
provide very good results. It is difficult to
assign a definite dB value to the improve-
ment in transmission capability that an rf
clipper provides. Numerous tests have shown
that such a speech processing method is
superior to other forms. The unit described
was tried, using the same equipment setup,
against equivalent types of processors using
more elaborate components and techniques.
Under difficult QRM conditions, it provided
as much an apparent signal intelligibility
increase as any other unit. When signal levels
improved, its distortion became apparent
sooner than that of units employing, for
example, two mechanical filters for sideband
filtering. Distortion in this case means only
distortion within the passband of the trans-
mitter being used and not a broadened
signal. Therefore, used when appropriate
under difficult conditions, the clipper did
prove to be one of the most useful accessory
items that one could devise for use with a
transmitter versus dB’s gain per dollar of
expenditure.

.+« W2EEY
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Ann Lemert
2224 Sandra Court
Lexington KY 40504

PROFESSOR BEAMS SPECIAL
LECTURE: T8 GEASS

hen Durward Olds bought his first
radio kit, he intended to build the
combination shortwave and standard broad-
cast set only as a sort of test run. If the set
worked, he planned to get another for his
| 2-year-old son to build.

The set worked. And just last winter, Doc
Olds WB4GNL conducted what may be the
first classroom lecture delivered by ham
radio. Dr. Olds is professor of animal science
at the University of Kentucky in Lexington.

The lecture was given at the invitation of
Arlo F. Shelley K7KNQ, biology and physics
instructor in the little town of American
Fork, Utah. Dr. Olds accidentally contacted
Shelley one week end, and before their visit
ended, found himself scheduled as ‘“‘guest
lecturer’” the following week for Shelley’s
high school biology class.

“l wasn't sure at first he was serious
about the invitation,” Doc recalls. “Moving
radio equipment and antennas to the school
would be a real chore.”

The lecture, “*Reproduction and Artificial
Insemination of Farm Animals,” was broad-
cast from Dr. Olds’ wood-panelled ham
shack in the basement of his home. Written
especially for this class, the 50-minute talk
included some material Dr. Olds has used
when addressing university freshman classes.

Shelley relayed questions from the class
at ten minute identification intervals, and
again at the conclusion of the lecture.

‘I was quite impressed by the questions
these students asked,” commented Dr. Olds.

Besides the students, the audience In
Utah included the school principal, a news-
paper reporter and a professor from Brigham
Young University,

Five years ago. Dr. Olds asked a colleague
in the dairv science department at the
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university to recommend a Christmas gift,
“ .. .something electronic,” for his son to
build. The friend, Wally King WA4NNZ,
suggested a radio. Dr. Olds chose a $40
combination shortwave and standard broad-
cast kit from a catalog.

“I was delighted when it worked!” he
recalls. “*For about a year, | listened to ham
broadcasts, whetting my enthusiasm.™

“Prodded by his friend, Doc got his
license in 1967. He earned the General
license in 1968 and moved up to Advanced
status in 1970.

Doc WB4GNL of Lexington, Kentucky, in his
shack. (Photo by Ab Lemert.)

That first set led to others, including a
transceiver he built for a former student
(Oliver TI3OD) who moved to Costa Rica
three years ago and teaches animal breeding
there. They have maintained a weekly sched-
ule since.

Dr. Olds’ son may have inspired that
original radio kit purchase, but it was the
father who has been hooked by a hobby he
finds both stimulating and relaxing.

.. .Lemert
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While the cost of almost
everything keeps spiraling
upward, 73 has kept the
price of these beautiful
QSLs at rock-bottom. When
we started selling 7op
Quality QSLs last year for a
PENNY-A-PIECE (postpaid
yet!) it was a fantastic deal;
this year it's the next best
thing to having an oil well
in your own backyard!

- 1 These QSLs are printed on Fine Quality Glossy Card Stock and are

ORDER — AND PAY as good or better than cards sold elsewhere for several times the
0 | price. We can offer this fantastic low price, because we ‘‘gang print”’
250 ... .. $6 (2.5¢ ea orders between other jobs in our own print shop which keeps the
500 ......810 (2d ea) | costs way down and we pass the savings on to you. If you haven't
1000 ... 815 (1.5dea) | been QSLing as much as you'd like to because of the cost of cards,
SO0 1w $20 (1 ea) | do you really have an excuse anymore? Get some cards and help

improve the image of U.S. Amateurs.
D0000000O0000O00 ORDPERBLANK ODDODDODDODOOOOOOOOOO

Name Call Style
(First and last name is most friendly) |
A []
Address e
(as brief as possible and still get through the mail) l B D
City State ZIP County._
(a must) (if desired on the card)

Awards to be listed on card

[]250 []500 (] 1000 [] 2000 cards

Foreign Orders: Add following amounts
for shipping and handling. (Parcel Post) Amount enclosed $

ggg = :;;g ;%g — :ggg Check local Post Office for air rates . .

(if desired)

A product of 73 Magazine, Peterborough NH



H. W. Lufkin WOSII
1219 Racine Street
Aurora CO 80010

MY

FAVORITE BAND

M y friends’ ham shack was located in a
large room adjoining their hardware

store, and what a ham shack it was! The first
thing that caught my eye was the huge
transmitter, which completely filled one end
of the room from floor to ceiling and from
wall to wall. **This,” said my friends, *is a
home built, one kilowatt phone transmitter,
with a pair of 849 tubes in the final
amplifier, modulated by another pair of
849s." After answering some of my ques-
tions about their “*homebrew broadcast sta-
tion,”” my friends proceeded to turn on
several switches on the transmitter, and
then, with a lead pencil attached to a long
insulated rod, struck some of the biggest,
brightest, and noisiest arcs from the final
stage tank condenser that I had ever seen!
Perhaps my face showed my thoughts, or
maybe my friends merely made a guess, but
they gave me the microphone with the
invitation to **Call a CQ or two.” The CQ
call 1 gave that day must have betrayed my
excitement and inexperience, but an answer
came quickly from a station in Illinois,
warmly welcoming me to the 80 meter
phone band.

The friends responsible for my first 80
meter QSO were Ray and Leo W9BXC of
New Prague, Minnesota, and the year was
1934. Since that day in 1934, and even
though | operate on several other bands, 80
remains my ftavorite. It was 1948 before |
put a Kilowatt ot my own on the air, but by
then high power was quite common. and 1t
has never given me the thnll that the first
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QSO with the WI9BXC kilowatt produced so
many years ago.

Very often one hears the remark that 80
meters 1S an “old man’s band, and that it is
good only for round table QSOs or handling
local message traffic. In answer to these
statements, first let me say that 80 meters
doesn’t have any more “‘old men’ on it than
any other band, with the possible exception
of the Novice bands, and furthermore, the
term “‘old man’ is much better expressed by
the words ‘“‘old-timers. ’ It might be well to
remember that whether you've been licensed
for as much as fifty years, or as little as fifty
davs. vou're an ‘“‘old-timer” to the fellow

W@SII operating as DL5UW 1n Bitburg, Germany.
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INTRODUCING. ..
PRESCALER KIT Model PD-301K

Model PD-301 is a 300 MHz prescaler
designed to extend the range of your counter
10 times. This prescaler has a built-in preamp
with a sensitivity of better than 50 mV at 150
MHz, 100 mV at 260 MHz, and 175 mV at 300
MHz. The 95H90 scaler is rated at typical 320
MHz. To insure enough drive for all counters, a
post amp. was built-in.

The prescaler has a selfcontained power
supply regulated at plus-minus .08%. The
PD-301 is supplied without power supply if
desired (input 50 ohms) (output Hi Z). The
PD-301 has been tested on the following
counters: Heath Kit 1B101 — Heath Scientific
105 — Monsanto 105A — Miida — Regency —
Beckman — Hewlett—Packard 524B — and
many home builts. In short to this date we do
not know of any counter that the PD-301 has
failed to work well with. All prescaler kits are
shipped with 4" x 4" x 1'%" light grey cabinet.

llnmsmnnnu

llllll Lo ."::'I' [ 8

master charge |
1

FHL T AR A

For additional information see p. 17/,
February 1973 T3 MAGAZINE.

PD-301K KIT with POWER SUPPLY

$43.50
Shipped day order is recejved . . . .

Include $1.50 for postage/insurance . .

Write for Catalog

K-ENTERPRISES

1401 NORTH TUCKER « SHAWNEE, OKLAHOMA 74801

who got his license after you did. Secondly,
although 80 meters is generally considered

to be a good band for round table QSOs, and
traffic handling, it is also one of our better

DX bands, especially during the hours of
local darkness.

The question is often raised as to just
what the best antenna is for 80 meter DX
work. The answer to this question will
depend largely on what the particular ama-
teur concerned can provide in the way of a
mast, or supporting structure; an area, or
space in which to erect the antenna; and the
muscle power to complete the installation.
These 80 meter antenna systems range in
size and complexity from a simple “‘inverted
V” 10 or 12 meters above ground (such as
the one Gus Browning and I put up for his
operation as W4BPD/LX) to the two ele-
ment 80 meter cubical quad, 80 meters
above ground at the QTH of Bob W5SKFD in
Houston, Texas.

It has been noted long ago that an
effective 80 meter DX antenna is the semi-
vertical type, and the quarter wave length
vertical, or combinations of phased gquarter
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wave length verticals are very good DX
antennas also.

[ have not mentioned any form of hori-
zontal antenna in connection with working
80 meter DX. The antenna must be one
which provides a low vertical angle of
radiation to be effective for DX work. This
fact rules out the horizontal antenna unless
it is erected approximately 4 wave above
ground. Oh yes, youll hear stations that
manage to work some DX with a horizontal
doublet only 10 or 15 meters high, but their
DX signals will never be comparable to those
of the stations with the low angle DX
antennas.

It is always very difficult to put a value
on how much a given station’s antenna
contributes to his signal, but I'd say that a
ratio of 80 per cent antenna to 20 per cent
power seems to be about right. 1 personally
find 1 can work my share of DX on 80 with
a power input of 100 to 200W.

If you don’t operate 80 meters now, give
it a try and find out how much fun you’re
missing. Like I said, it’s my favorite band
and it could be your favorite band too, once
you get your feet wet. .. .WOSII
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Peter Lovelock WAGAJZ
1330 California Ave.
Santa Monica CA 90403

THE
AUDIO BISHOP

he Bishop noise limiter has proved very
effective for CW and SSB reception.
Series-type audio limiters usually function
poorly with these modes. The Bishop circuit
is connected across the primary of the last i-f
transformer (Fig. 1), and with 455 kHz or

-F
g
l TO
DET.

TRANSFORMER
T STAGE
.

t

Fig. 1. The Bishop i-f noise limiter.

lower frequency i-fs, only a slight retuning
of the primary winding is needed to com-
pensate for stray capacitance.

With higher frequency i-f’s in the range of
5 to 9 MHz, detuning of the primary beyond
the range of adjustment and even instability,
may result from attempting to add this
circuit. Some commercial equipment circuits
are not suitable for incorporating the Bishop
limiter. This is usually in transceivers, which
lack noise limiting circuits while needing
them most for mobile operation.

Fortunately, the Bishop limiter will work
almost as well at audio frequencies as it does
in the i-f region. By using the correct
component values and connecting the limiter
across the audio output of the product
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detector or a subsequent af stage, very
satisfactory reduction of impulse noise peaks
can be accomplished (see Fig. 2). If the
limiter can be connected before an audio-
derived agc circuit, it is especially effective
in reducing the take over of receiver gain
caused by noise pulses developing agc.

The audio Bishop functions just like its i-f
cousin. Audio signals rectified by the two
diodes develop a bias across R1 and C1, such
that the diodes are back-biased and can only
conduct when signal peaks exceed the bias
level. Short duration pulses exceeding the
desired signal level are therefore clipped. The
limiter is a full wave type and is self-
adjusting to the signal level.

AF LINE FROM PRODUCT DETECTOCOR
=

- AF LEAD
"""" 8
|
T ad 4 i :'5,..;‘ AF GAIN
270 | CONTROL
i Higfintly s [
& & (IN RX)
> ] " ‘T::F
c| I
62w WO LTEs
05 08 |
& | -""u— l
RL R1 C1 C2.C3 CF
10K 50K 022 22 005
50K 270K 005 05 001
1 MmS2 5ME{2 .001 01 50 pF

Fig. 2. Schemati¢c of the audio Bishop noise limit-
er.
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The component values are dependent
upon the impedance of the audio circuit,
and those shown in Fig. 2 are suitable for

FREQ- the 50K load (af gain potentiometer) in my

STAB"_'TY Galaxy transceiver. The table shows alter-

| Depend on JAN Crystals. nate values for other common load resistors.
5 Our large stock of quartz

Crfs_lal materials and components assures Fast StiJmE Edju_Stn_lE_nt of R]/(?] v_alues may be
Delivery from us. required for individual applications. Increas-
CRYSTAL SPECIALS ing R1 will reduce clipping, and vice versa.
2-METER FM for most Transceivers ea.$3.75 C1 sets the time constant of the bias on the
SEFAE P e N EORL diodes, which must be long enough to
Frequency Standards ; . }
100 KHz (HC 13/U) 4 50 maintain bias between speech peaks. Too
1000 KHz (HC 6/U) 4.50 large a value of Cl will permit noise to

Almost all CB Sets, Tr. or Rec. 2.50 - : Al
(CB Synthesizer Crystal un request) Iincrease the bias and degrade the limiting

Any Amateur Band in FT-243 1.50 action.
(80-meter, $3.00 — 160-meter not avail.) 4/$5.00 The diodes are fast-switching silicon

For 1st class mail. add 20c¢c per crystal. For -
Airmail, add 25¢c. Send check or money order t”fes’ Hﬂd_ th_e IN?lG t?"pﬂs 855 typlfszl' {d‘"y
No dealers. please. residual clipping distortion can be minimized

by connecting the capacitor cf, with a
suitable value to cause a 3 dB roll-off at
Division of Bob Whan

& Son Electronics. Inc about 2.5 kHz.
2400 Crystal Dnive
Ft_ Myers Florida

33901

CRYSTALS All Phones

(813) 936-2397

Send 10c for new calalog with 12 oscillator
circuils and lists of lIrequencies in stock

R-X NOISE BRIDGE

The audio Bishop component board layout.

As shown 1n the photo, this handy little
circuit can be built on a 2.5 x 3 cm piece of

¢ Learn the truth about your antenna. | :
4 - perforated board. The two leads are just

* Find its resonant frequency.

o Einth B on i X ath rasananes: soldered to a convenient audio connection
* Independent R & X dials greatly simplify and ground. If you want to be able to switch

tuning beams, arrays. off the limiter, a suitable switch may be
¢ Compact, lightweight, battery operated. connected between the ground lead and

¢ Simple to use. Self contained.

chassis-ground, as shown in the schematic.
¢ Broadband 1-100 MHz.

The circuit board may be encapsulated in
* Free brochure on request, | . ! : e hs
« Order direct. $39.95 PPD U.S. & Canada epoxy, or simply wrapped with plastic in-
ladd:salos tax in Catif ) sulating tape, and tucked into some con-
venient corner of the rig.

PALOMAR Come trade-in time, the limiter can be

ENGINEERS removed by disconnecting the two leads,

BOX 455 ESCONDIDO. CA 92025 leaving no evidence of modification.

.. .W6AJZ
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he Jet d Eau de la Rade, thrusting
T4UU,UUO gallons of water 427 feet into
the air every hour appears to be much less
than the World s tallest fountain from my
comfortable window seat 5,000 feet above
the lake. Spying Geneva through my port
window on Air France flight No 026 from
somewhere in the Mediterranean is just as
exciting now as the first time | viewed it one
year ago. The model-like city as well as the
horizon disappear from view as we bank
right beginning our final descent to Geneva

International Airport.
Geneva isn’t at all like an American city,

or any other international city for that
matter — unexpectedly small, peacefully
quiet, immaculately clean, outwardly friend-
ly and surrounded by breathtakingly beauti-
ful countryside. Why? This is Switzerland,
land of cuckoo clocks. chocolate, cheese and
amateur radio station 4U1ITU.

Definition: “DXpedition™ is operating
under a special license agreement as the only
amateur station in a call area recognized
individually on the DXCC list. Now there are
two ways to go on a DXpedition; (1) you
can pack up all your gear, rent a tent,
borrow a sleeping bag, generator and ftin
cookware set, buy controlling interest in an
aluminum tubing company, make reserva-
tions with Air India along with the People’s
Government of the Malagasy Replublic (and
by all means don’t forget an extra pair of
finals) or, (2) vou can simply visit 4U1ITU.
Assuming that we’re all inherently lazy and
using the excuse that we're down to our last
pair of finals anyway, we’ll choose the
second alternative to a “*DX’ers Paradise.”

Once you've gotten unpacked and have
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Norman H Drechsel WA3KEY
P O. Box 498
Quakertown PA 18951

GENEVE

secured all-day Lake Geneva steamer excur-
sion tickets for the XYL and number one
son, you're ready to head up to the *'shack.”
Take a taxi, or better yet, stroll along the
lake’s east shore following the signs to Place
de Nations. At the top of the hill look to the
left for a large white building. The one with
the ‘“aluminum forest” on top — that’s the
International Telecommunications Union
building. Go inside and take the elevator to
the fifth floor, bear left and keep an eye out
for the door with the QSL card on it. Within
its walls — DX LAND — United Nations
amateur radio station 4U1ITU.

After lunch | was greeted by Mr. Brossa
who informed me that he was not a ham but
was well acquainted with the International
Amateur Radio Club and its station. He is
employed by the International Telecom-
munications Union, which is a branch of the
United Nations. One hundred and forty
countries organized the 1.T.U. to help regu-
late, plan and standardize international tele-
communications. Mr. Brossa’s assignment is
compiling quarterly time/frequency charts
of the world’s international broadcast sta-
tions. A complicated and tiresome job, even
with the aid of the modern Univac compu-
ter. From his pocket he pulled a key and
opened the door to ““RF Heaven,’ the HF
shack of 4U1ITU. After a friendly briefing
on the station’s operation and equipment,
Mr. Brossa wished me luck, asked that I
phone his office before leaving, and then left
me to my own fancy.

What a shack! From my padded swivel
chair it’s a sight to behold. Three walls are
plastered solid with certificates and awards
from every DX contest ever held. And
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between the certificates, at least a thousand
or two exotic QSL cards. The wall to my left
from ceiling to floor is glass. The view —
fantastic. In the foreground the city of
Geneva. Rising majestically from the still
waters of Lac Leman, the fountain, now
very much fitting its title as the world’'s
tallest. Across the lake on the sloping green
countryside are the estates in the village of
Cologny. All set against a backdrop of Face
du Mont Blanc, capped with early summer
snow. The desk directly in front of me
contains a Collins KWM-2 transceiver, 30L-1
linear and Collins station control. To my
right, another table with a Hallicrafters
SR-2000, external LMO and station control.
The station welcomes visitors during regular
business hours Monday through Saturday,
and of course, any time during contests. All
of the equipment was a gift from the U.S.
government to the U N. — LLT.U. in Geneva.
And the antennas — you name i, they’ve got
it up on the roof!

Let’s see, I'll tune up the *“*S-line” on 20
SSB, point the TH6-DX at about 300 de-
grees and see if the band’s open. “QRZ
Twenty, this is Four Uniform One Italy
Tango Uniform, United Nations — Geneva.”
ZAP!" A GW3, DKS5 and an SM6é6 all called
me at the same time. ‘‘Let s take the GW3
station first, thisis 4U1ITU, bye.”

“Thanks for the fine QSO Norm. You're
my first 4U1, please QSL. 73 and good luck
to you there in Geneva. 4UIlITU this is
GW3UK, clear.” The frequency erupted —
the KWM-2’s ““S” meter flew off scale, so did
[! I was under an unbelievable pile-up. “The
JWS8 station on Bear Island, please call again.
This is WA3 — er, sorry — 4U1ITU, bye.”

There was more DX on that frequency
than K3HTZ and the combined membership
of the Frankfurt Radio Club could shake a
driven element at! Hour after hour, QSL
card after QSL card, log page after log page,
without ever touching the VFO, the pile-up
grew steadily. “OK gentlemen, we’re going to
take a break now. I'll be back in five
minutes. This is 4U1ITU Geneva temporarily
clear.” "Click’ — silence on the frequency,
but a thousand ears waiting for my return.
While gazing out the window | heard a G3
tune up and then call CQ. He was im-
mediately jumped on by two stations simul-
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taneously, who told him to QSY or wait his
furn for the 4U1.

“We're back, gentlemen. Thank you for
waiting. This is 4UlITU United Nations —
Geneva, bye on the frequency.” After work-
ing another page of stations I decided that if
I was to keep my 7:00 P.M. dinner engage-
ment, | had better say 73 and pull the big
switch. “Yes, I'm filling your QSL card out
now. Thank you for the call, and I'll look
for you from the home station. XK2AE this
is 4U1ITU standing by for one more contact
before shutting down. This is 4UIITU —
Geneva, go ahead.”

The whole band broke loose this time. It
was all I could do to single out a call, but
pick one I did. I completed the QSO, bade
everyone 73 and thanked them for their
patience. “This is United Nations radio
station 4U1ITU with WA3KEY at the mike,
at the International Telecommunications
Union Building in Geneva, clear.” As I
turned off the KWM-2 and the receive audio
faded away | could still hear stations
calling — “One more QSO. Thisis9QS5 ..."
“Just a signal report, please...” “QRZ
5 L RN

I entered a note of thanks in the station’s
visitors log and phoned Mr. Brossa, who said
he’d meet me at the door and call a taxi for
my return to the hotel. (Or in your case, a
taxi to Pont du Mont Blanc to pick up the
XYL who has already been waiting two
hours!)

“How do you like it here?* Mr. Brossa
asked. ‘“Can you come back tomorrow?
We’d like to see the station on more often.
We have an extensive library on communi-
cations on the ground floor if you'd like to
stop back in the morning.” What could I
say? What would you say? “I’m sorry, Mr.
Brossa, I'm leaving for London in the morn-
ing. I had a wonderful time operating the
station. I sure wish I could stay longer.
Thank you very much.”

“*Next time,” he replied. “"Yes, next
time,” I smiled. “I’ll be back next time.”

How about it — next time you take a
vacation, tell your wife she doesn’t really
need a new washer and dryer. Or take a
second mortage on your new 2-FM rig. Go
DXing 4U1 style.

.. .WA3KEY
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CHARGE IT
ON

[
)ﬂ' i/
| BANKAMERICARD

iy a"‘:"f'..-'.#n' ;‘fr.-" i

CHARGE IT

master charge

800
325-3636

MO CUSTOMERS CALL
314-993-6060

(9A.M. — 5 P.M. Central, Closed Sunday and Monday)

FOR
A SQUARE DEAL
ON
® DRAKE ® YAESU
® TEMPO/ONE ® SWAN
® TEN/TEC ® COLLINS
® CLEGG ® KENWOOD
® STANDARD ® REGENCY

We carry all major brands and a large
stock of used reconditioned equipment

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132
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MEASURE YOUR

Franklin Swan W9SIA
15933 South Grove
Oak Forest IL 60452

VOLTAGE RATING

H ave you ever wanted to set a needle

gap or a ball gap for a desired arc
potential but didn't have sufficiently high

voltage for checking purposes? Or have you

ever wanted to know the voltage rating of a
surplus air variable capacitor? This pro-
cedure makes use of a common dc power

supply. a means of measuring capacitance
below about 1500 pF, and a bit of basic
theory.

The procedure is as follows:

1. Set the capacitor to full mesh and
measure its capacitance with a capaci
tance bridge, or determine its value by
use of a standard inductance and a grid
dip meter. Call this value Cpyax

2. Charge the capacitor with a dc power
supply having about 500V output.

. Remove the power supply lead from
the capacitor stator terminal and im-
mediately begin to rotate the capacitor
shaft toward minimum capacitance.
When the arc occurs due to voltage
build-up in the capacitor, stop ro-
tating the shaft.

4. Measure the capacitance at the shaft
rotation which produced the arc. Call
this capacitance Cyye.

5. Calculate the arc potential where Egzp¢
= E X Cmax/Carec.

For example, a 15-400 pF capacitor is
charged with a 500V supply and then
rotated to the arc setting which measured
100 pF. The arc potential is calculated as
Earc = 500 x 400/100 = 2000V. Two or
three additional tries with different shaft
rotation directions and/or different supply
voltages may be used to obtain a group of
measurements from which to arrive at a
reliable average value. If Cyyjp is too close to
the minimum capacitance of the capaacitor,
use a higher power supply voltage. If Cmin 1S
loo close to the maximum capacitance set-
ting. use a lower power supply voltage.
Experience shows that a 20% variation in
results is common.

L
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Theory of Operation

Recall from the study of capacitance and
charge that the charge in coulombs is equal
to the product of capacitance in farads times
voltage in volts.

Q=CE
The initial charge received by application of
the supply voltage does not have sufficient
time to leak off as the shaft is rotated
toward minimum capacitance. The reduction
of capacitance then must be accompanied by
a proportionate increase in voltage to main-
tain the product CE equal to Q. Thus it can
be seen that
Q = Cmax E = Carc Earc

Rearranging the above products to solve for
the unknown E ¢ vields

Earc = F X Cinax/Carc

Notice that the capacitance values form a
ratio so that pF may be used as the units of
measure. Also it can be seen that the ratio of
voltages equals the ratios of capacitance. A
4/1 ratio of capacitance in the above ex-
ample yielded an equal ratio of voltages 4/1.

This procedure is used on needle gaps and
ball gaps by connecting the gaps across the
capacitor during the measurement procedure
and adjusting the gamps until the correct
capacitance ratios, and thus voltage ratios
and Earc, are obtained. Obviously, the capa-
citor used must have a higher voltage rating
than that of the gaps.

If ambient noise prevents hearing the
small arc, especially for low value capacitors,
a darkened room may be required for the
sparking to be observed. Use caution with
both the power supply and capacitor. A
series resistor, or resistors, at the power
supply output, can provide a current limita-
tion and thus an electrocution preventative.
Any value of resistance from about one
megohm up to ten or twenty megohms is
acceptable.

Ha zapping!
bl . WOSIA
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FINALLY - OHGAHIZ.E

EMB
ALE

Linear Price Schedule 1400 series Price Schedule =3
300 Pos. V Reg. (Super 723) TO05 .80 00 20 s20 B0 He2 50 |
301 Hi performance Ampl. TOSormini .30 |HOO .30 HZ21 40 sga 80 -9 125 166 1.50
302 Voltage follower T05 80 | Loo 30 H22 40 s@5 50 9% 1.00 170 3.00
304 Negative Regulator T05 1.00 | 500 50 §22 50 70 30 L98 2.00 173 200
305 Voltage Regulator TO5 1.00 | o1 20 23 40 71 35 100 1.50 173 250 1
306 Voltage Comparator/Buffer TO5 400 | o2 20 25 40 H71 g 107 .40 174 2.00
307 Op Amp (Super 741) TOSormini .30 |02 .30 26 40 (71 5o S5112 150 s174 3.00
308 Micro power op Amp. T05 00| 03 20 27 40 72 35 121 S0 175 200
309 5V 1A Regulator T03 150 |Lp3 .30 30 .20 55 g 9601 40 5975 3.00
310 Voltage follower Op. Amp. TO6 or mini 1.00 | g3 50 H30 30 L72 50 122 .75 176 1.00
311 Hi performance Voltage 04 20 32 26 73 40 123 1.00 177 1.00
Comparator TO5 or mini  1.00 | Hp4 30 37 35 H73 g 9602 .60 178 3.00
320 - 5.0V Negative Regulator TO3 .75 | Lo4 30 38 35 173 55 126 .70 179 3.00
- 5.2V Negative Regulator T03 1.75 | sp4 50 29 50 74 45 126 .70 180 1.00
- 12V Negative Regulator TO3 200 | o5 20 40 20 H74 6o 132 300 181 3.00
- 15V MNegative Regulator TO3 1.75 | Hos 30 H40 30 74 60 S140 150 182 1.00
324 Quad Op. Amp. DiP 1.75 | 505 50 S40 50 S74 80 141 150 184 200
339 Quad Comparator DIP 2.00 06 40 41A 100 75 100 146 126 18 2.00
340 +5V Positive V Regulator TO3 1.76 | Los 50 42 90 78 40 150 1.25 189 3.00
+6V Positive V Regulator TO3 1.76 07 40 L42 150 H78 o 151 100 180 2.50
+8V Positive V Regulator T03 1.756 08 20 43 150 H78 8o 152 3.00 191 3. ﬂﬂi
+12V Positive V Regulator T03 1.76 | Ho8 30. 44 150 L78 8o 153 100 182 1. 50|
+15V Positive V Regulator TO3 1.75 i 09 20 45 90 83 100 S153 150 192 ‘f.5l.'li
+18V Positive V Regulator TO3 1.75 10 20 46 150 85 150 154 150 L192 2.00
+24V Positive V Regulator TO3 .75 | H10 30 47 150 L85 250 195 1.00 193 1.50!
370 AGC/Squelch Amp. DIP 1.00 | (10 30 48 150 886 35 166 1.00 L1983 2. m]i
371 |ﬁtEgI‘EtEd RF/IF Amp. TO5 1.75 510 50 50 20 L86 50 157 1.00 194 Lﬁﬂt
372 AF - IF strip - detector DIP 75| 11 20 Hso 30 S8 .80 L1597 125 195 1.00
373 AM/FMI SSB strip DIP 300 | 411 30 &1 20 88 500 S157 150 L195 1.50
376 Pos. Volit Regulator Mini 50 | g11 50 H51 30 89 300 158 2.00 196 2.00!
380 2 Watt Audio Amp. DIP 1.60 12 50 H52 40 90 100 160 150 197 2.00
380-8 6WAudio Amp. Mini 125 | 13 75 &3 20 L90 125 161 150 198 2.00
381 Low Noise Duel Pre Amp DIP .75 | 44 200 H53 30 91 1.00 L161 200 199 200
382 Low Noise Stereu;‘re Amp DIP 1.76 | 515 50 54 20 L91 125 162 1.50 200 y nu"
650 Precision Volta ulator DIP 1.60 :
i e ge Req S i 16 :g Hb54 .30 Qg 1.00 :EE ;EE 8130 2.00|
565 Phase Lock Loop YOE G 2 h0 B o 22y, TH 40 i 64 o5o 8160 150
566 Function Generator Mini 2.50 = e o e Cr D 165 2.00 8288 259
: : H20 30 H60 50 94 1.00 - 8880 1.50
967 Tone Decoder Mini 250 | 120 30 He1 50 95 1.00 L165 250
703 RF — IF Amp. T05 40 50 —_ Lr=
709 Op Amp. TO05 or Dip .30 Meinorios
710 Voltage Comparator TO06 or Dip .30
711 Dual Diff. Comparator TO5 or Dip .30 MM 5260 1024 bit RAM (2nd generation 1103} 5.00
723 V Regulator TO05or Dip .60 p1101 256 hit RAM 2.00
741 Comp Op Amp. T05, Mini, p1103a. 1024 bit RAM 7.00
or Dip 40 7489 64 bit RAM 2.75
747 Dual 741 Op Amp. TOSorDip .80 8223 256 bit bipolar Field PROM 6.00
748 Freqg. Adj. 741 Mini 40 8225 64 bit RAM 3.75
1303 Stereo Pre Amp. Dip 79 74200 Tri-State 256 bit RAM 9.25
1304 FM Multiplex Stereo Demod.  Dip 1.00 DMB8599  Tri-State 64 bit RAM .75
1305 FM Multiplex Stereo Demod. Dip 1.50 p2102 1024 bit static RAM 15.00
1307 FM Multiplex Stereo Demod. Dip .75 Request orders . .
1458 Dual Comp. Op Amp. TO5 or Mini .70 We sell many items not listed, & can obtain many not
3065 TV - FM Sound System Dip .60 kept in stock. If you need any odd or hard to find ICs,
3075 FM Detector - LMTR and odds are we can get them. Please write.
Audio Pre Amp. DIP -’70 DISCOUNTS: On order of over 10¥ $s take 10N% discount; N=0, 1, 2, 3
3900 Quad Amp. DIP 70 TERMS: Payment with order. Credit available for rated firms upon in-
75491 Quad seg driver for LED readout DIP 1.25 quiry. All ICs, unless otherwise noted, are fully tested and guaranteed.
75492 Hex digit driver DIP 1.25
113 Reference Diode TO5 5.00 NOTES:
a. Even the factory can't test the 1103 properly, so if you get a bad
one please bear with us, send it back for immediate replacement.
WEIRNU —spec sheets .25¢ each b. Occasionally, we become backordered in a particular item while
Box 1307 —our complete catalog $2.00, free overstocked in its H,L,or S equivalent. To alleviate this difficulty,

Colton, CA 92324
ph #(714) 882-5387
(ask for FANNIE!)

with order of $100.00
—Calif. residents add 6% sales tax

—add $1 postage on orders under $10

we will follow the policy of free functional substitution when
necessary, unless you indicate that a substitution is unsatisfactory

in your application!
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John R. Watson W4GC
3087 Carnes Avenue
Memphis TN 38111

USE THAT
120 VOLT VARIAC

ON A 220 VOLI CIRCUIT

here are many times when a variable

source of 240V would be very de-
sirable. Unless a Variac or variable voltage
transformer is used, the varying of the ac
voltage is quite difficult.

Many types of these variable voltage
devices are on the surplus market; however,
most of these are for use on a 120V line
usually furnishing voltage up to 135V.

Should one want to vary the 240V

source, the need arises to obtain a Variac for
LINE

L 2q0v—s|lL2
N
s

\ FUSED
DISCONNECT
a SWITCH

LEFT POSITION OF SWITCH =
0-135VOLTS

RIGHT POSITION OF SWITCH-»
I20-255 VOLTS

LOAD ‘

Fig. 1. Variac connections for 0—255V coverage.
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240V. However, should you have one and it
is for 120V only — don’t give up. It can be
used for this voltage. By connecting the
Variac as shown in the diagram, you will
notice that both lines of 240V and the
neutral, are brought to the Variac. By means
of a double-pole, double-throw switch, one
may in one position obtain 0—135V and in
the other position, 0—255V. This connec-
tion will give full coverage from 0 to 255V.

I have told many amateurs about this
connection and they were very pleased that
they could use their 120V component on
the 240V source. There are many uses for
this circuit — varying the input voltage to
transformers, for charging batteries, pn-
maries of silver plating transformers, and
others too numerous to name.

| have used this idea on the primary side
of my 240V plate transformer, and it is very
useful in tuning up the high power amplifier
by voltage reduction on the plate.

So, boys, drag out the old 120V Variac,
blow the dust off, and put it to use.

.. .W4GD
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VWestern Satellite

Picture On

Ralph E. Taggart WBS8DQT
4515 Oakwood Drive
Okemos MI 48864

Your 99 IV MONITORS

M ost radio amateurs are probably arm-
chair astronauts at heart. With this
interest in the space program, the idea of
receiving weather satellite pictures has pro-
bably occurred to many. The problems of
setting up a receiving station and acquiring
and operating suitable facsimile apparatus
has probably discouraged many of those
who have considered the problem. This
article will describe a simple video converter
system that will permit satellite pictures in
the APT (Automatic Picture Transmission)
mode to be displayed on standard SSTV
monitors with only slight monitor modifica-
tions which will have no effect on the
monitors function in the SSTV mode. In

SEPTEMBER 1974

addition, the use of readily available 2m FM

gear in the satellite receiving system will be
described.

The APT Picture Mode

APT pictures are transmitted at the rate
of four lines per second for a total of 200
seconds, producing a high resolution 800
line picture. The video and sync information
are transmitted by varying the amplitude of
a 2400Hz audio tone. The video shift from
black to white Is accomplished by varying
the subcarrier from near zero to 80% of full
amplitude. A sync pulse lasting 12.5ms is
transmitted at the beginning of each line as a
burst of 100% subcarrier amplitude. The
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pictures are transmitted in the FM mode In
the 135 to 138MHz band. The deviation of
these signals is approximately 10kHz.

There are presently three satellites trans-
mitting in the APT mode. ESSA 8
(137.62MHz) is in a near polar orbit at an
altitude of approximately 900 miles. This
satellite makes approximately three useful
daylight passes per day within range of a
normally equipped ground station. Unfor-
tunately, ESSA 8 is nearing the end of its
operational usefulness in that picture quality
is declining rapidly. There are no other
satellites of this type planned for use with
APT. Two other satellites, ATS 1 and ATS
3, are presently relaying excellent APT
pictures on a worldwide basis and systems of
this sort will probably be operating in the
foreseeable future. These two satellites are
located in syncronous orbits over the
equator and thus maintain the same relative
position in the sky at all times. This is very
convenient in that an antenna can be per-
manently aligned on the satellite of interest.
Since there is no relative motion between
the satellite and the ground station there is
no doppler shift. Fixed tuned receivers of
relatively narrow bandwidth can thus be
employed effectively. The ATS satellites
retransmit computer gridded photos from
the NOAA 2 satellite providing cloud cover
photographs with map outlines for most of
the earth’s surface. ATS 3 also provides spin
scan photographs of excellent quality,
examples of which are provided in this
article. The spin scan system on ATS 1 is
unfortunately no longer functioning. The six
spin scan photos available from ATS 3 each
day provide an overlapping photographic
mosaic which covers virtually  all of the
northern half of the western hemisphere.
These pictures are very clear and excellent
terrain details can be observed if the weather
Is clear over the area of interest. The primary
emphasis in this article will be on the
reception of ATS photographs.

The Receiving System

The wide availability of 2m FM gear
makes the construction of the receiving
system an easy task. Most of this sort of gear
can be set up on the satellite band by merely
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substituting the proper crystals and repeak-
ing the front end circuits. The ATS satellites
have low powered transmitters and this in
combination with their extreme altitude
(22,000 miles) require good receiver noise
figure and sensitivity. A good MOSFET
preamplifier would probably be adequate
even If a relatively poor receiver i1s used as
the heart of the receiving system. My own
installation, illustrated in Fig. 1, uses a
Heathkit GR-110 scanning receiver with a
number of satellite crystals, including the
135.6MHz frequency used by ATS 1 and 3.
A Vanguard model 201 preamp tuned to
136.5MHz provides the required system sen-
sitivity and noise figure.

I P 'ﬁ:
- ' <
B SRR -

Heath GR-110 scanning receiver with video
adapter.

My own solution to the antenna problem
consists of the simple expedient of using a
HyGain 8-element yagi for 2m. This antenna
provides excellent results despite the off-
resonance operation. My own experiments
indicate that the ATS signals are horizon-
tally polarized and the antenna should be
oriented with this in mind. | would be happy
to provide data on aiming the antenna to
anyone who is actually constructing a receiv-
Ing station. The process is fairly simple but
would take up more space then is justified in
an article of this type.

ATS picture transmissions are on a daily
scheduled basis. | use a 24-hour timer to
turn on the recorder and receiving system at
the proper time each day. The nature of the
video converter is such that recordings of the
satellite pictures are indistinguishable from
“live"”" transmissions and the use of tape is
very convenient. Recorders with automatic
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Fig. 1. Schematic of video converter.

level control or other forms of agc may not
be desirable in that they may “swamp out”
some of the amplitude variations in the
audio signal, but these types of recorders

should not be ruled out without a trial. My
own recorder is an old two track monaural
machine which provides excellent results at
3 3/4ips. Results are equally good at 1
7/8ips but the faster speed makes for a more
accurate cueing job. Recorder and receiver
audio gain should be kept constant from day
to day to eliminate the need to constantly
make gain adjustments during picture read-
out. | find the most convenient procedure is
to set the receiver and recorder gain for
maximum allowable VU meter reading of
the recorder using the noise output from the
receiver prior to a picture transmission. This
noise output is a convenient reference level
that will not change and has the advantage
that its always available. The constantly
varying subcarrier level in the actual picture
transmission cannot be used for this purpose
unless an oscilloscope is available to assess
peak signal values. Obviously the use of the
near ““white noise’’ output of the receiver is
an easier solution.

The Video Converter

The functioning of the video converter
will be outlined on the basis that it will be
interfaced with the WBSDQT SSTV monitor
(73 Magazine, August 1973). The basic
functioning of the converter is unaffected by
the monitor used, but the precise com-
ponent values used in the modification of
the monitor will vary with other monitors
and some experimentation will probably be
required.

Proper display of the satellite video on
the monitor crt is easily accomplished. APT
output from the recorder is routed to the
video converter input where the varying
2400Hz subcarrier is stepped up in voltage
by T1 and applied to the grid of the monitor
via a.005uF capacitor. The brightness of the
crt trace will increase with an increase in
subcarrier amplitude. Despite this rather
simple scheme for video display, an excellent
gray scale is achieved and there are no dc
restoration problems. The volume control of
the tape recorder is used as the system
contrast control.

The sync system is slightly more complex

and involves most of the circuitry of the

APT VIDEO
FROM CONVERTER

SYNC FROM
IC4 OF * @77
CONVERTER
Q6 ® L Qlo 5 (O &
‘- 47 = +7
I I =
APT % APT
¥ ssTvO = 1000 ¥* ssTvo ,..-..?[_;, A
SZ2A S2H 3 IC a8
/77 SAHPTA

Fig. 2. Required additions to the monitor circuit to incorporate the APT mode.
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unit. The 4Hz line rate in the satellite is
derived by counting down from the 2400Hz
subcarrier (2400/600 = 4). We will derive the
proper timing for the crt video display in
precisely the same way. Although it is
possible to count down directly from the
satellite subcarrier, a slightly more reliable
procedure was chosen. A sample of the
2400Hz satellite subcarrier i1s fed to the

input of an NE565 phase lock loop (PLL).
Only a very small audio voltage is required

for the operation of the device and diodes at
the input limit the applied signal to a safe
value. The PLL contains an internal voltage
controlled oscillator (vco) which, with
proper selection of the external components,
will lock onto the audio frequency present
at the input. The PLL vco tracks any
variations in the frequency of the subcarrier
signal at the input and thus compensates for
any frequency variations introduced by the
recording process. The vco output is essen-
tially noise free even if high noise levels are
present at the input of the PLL. The output
of the vco serves as the frequency standard
for the sync system and is divided by 600 by
three 7490 decade counters to produce a
4Hz square "wave with the proper sync
relationship to the satellite subcarrier signal.
The 4Hz signal is fed to the horizontal
monostable in the monitor where it triggers
the horizontal deflection system 4 times per
second. In order to achieve proper sweep
size and linearity, an additional 1.5uF capac-
itor must be paralleled across the existing
0.47uF horizontal discharge capacitor in the
monitor circuit. The required 200 second
vertical sweep Is initiated manually using the
vertical reset switch on the monitor. An
additional 1000uF capacitor across the nor-
mal 50uF vertical discharge capacitor pro-
vides the proper vertical sweep parameters.
Fig. 1, shows the schematic of the video
converter itself and Fig. 2, indicates the
required additions to the monitor circuit to
incorporate the APT mode. The additional
capacitors in the discharge circuit can be
switched in with a DPDT toggle switch,
providing a convenient way to switch be-
tween the SSTV and APT displays. The
video and sync connections have no effect
on the monitor in the SSTV mode when the
video converter is not in use.
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The only problem that now remains 15
that although the line display on the moni-
tor is properly synced to the line scanning in
the satellite, the display may not be properly
phased. Improper phasing means that the
start of the monitor scanning does not
coincide with the start of scanning in the
satellite and is indicated by the presence of a
vertical white bar, actually the satellite sync
pulse, somewhere in the picture. The free-
running frequency of the PLL vco is set to
2350 Hz. When S1 is thrown to the phasing
position the vco is unlocked from the
satellite subcarrier and runs free, putting the
horizontal display out of sync. When this
occurs the white sync bar will shift over to
the margin of the picture since the satellite
line rate and monitor line rate no longer
coincide. When the bar reaches the picture
margin S1 is returned to the run position,
the vco locks to the subcarrier, and a synced
condition is re-established. This process is
summarized in a diagram in Fig. 3.

Fig. 3.

Converter Construction

The circuitry is essentially non-critical
and any mechanical assembly which permits
proper interconnection of the circuit ele-
ments may be used. My own unit is con-
structed ina Ten-Tec enclosure shown in the
photo. The unit need not be large and could
actually be built into the monitor if desired.
The power, phasing, and vco frequency
control (R1) are located on the front panel.
The power connector, input and sync and
video output are on the rear apron. The sync
and video connectors added to the monitor
can be placed on the rear apron. The DPDT
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toggle switch for changing between the
SSTV and APT display is most conveniently
located on the front panel of the monitor
although this is certainly not required.

Alignment and Use

Place S1 in the “phase’’ position and
adjust the vco frequency control for 2350Hz
at TP1. This frequency is not too critical and
initially setting up for a frequency just
slightly higher than the 2300Hz SSTV white
frequency will do for a start. If the free
running vco frequency is too close to
2400Hz phasing will take longer to accomr
plish while if the frequency is too far from
2400Hz phasing will be too rapid to be
accomplished accurately. In practice, the
final setting of R1 iIs adjusted to provide a
comfortable phasing rate.

The monitor display should be viewed in
a darkened room to visually evaluate the
nature of the pictures. A darkened room is
absolutely essential for photography since a
200 second time exposure is required. With
no APT input adjust the monitor brightness
for a barely visable trace. Advance the APT

recorder output for a good black to white
video swing on the monitor display. If the
vertical sync bar is present, place S1 in
“phase” until the bar moves to the margin of
the picture and then return the switch to
“run.”

Operational Notes

ATS 3 transmits on a frequency of
135.6MHz from 0730-0815Z and
2045-2130Z. The first transmission of the
day consists of APT orbital prediction data
and NOAA 2 gridded pictures. The second
transmission sequence consists of 6 spin scan
photos and updated NOAA 2 photos. There
is a white calibration signal transmitted
between each picture and phasing is easily
set up at the beginning of a picture se-
quence. As long as the recorder is not turned
off, proper phasing will be maintained
throughout an entire sequence of pictures.
The start of each picture is clearly audible
and the vertical reset switch can be pressed
to initiate the vertical scan.

Photographing the display consists of
making a 200 second time exposure as the
display reads out. | have used Plus X and
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Panatomic 35mm film. Polaroid also works
well. The 73 SSTV Handbook contains
iInformation on making photographs from a
monitor display and the same techniques
may be used for the APT pictures.

There are a total of six spin scan photos
transmitted each day by ATS 3. These
photographs are part of a single photo-
graphic mosaic. The photos fit together, in
order of their transmission, as shown in Fig.

=3

Fig. 4. Mosaic plan of 6 spin scan photos.

The best pictures are obtained when the

satellite signals are full quieting in the
receiver, although acceptable pictures are
possible even with relatively high noise
levels. For best results, you should optimize
the system for full quieting operation. This
Is not difficult and is well worth the trouble.
The satellite signals are remarkably consis-
tant from day to day, although observations
by myself and WQOQC indicate that some
drop in signal level often occurs when strong
tropo openings are present. If you have
difficulty in maintaining a consistantly high
signal level you might try mast mounting a
preamp.

There is an endless fascination in watch-
ing the earth from space and | hope some of
you will give it a try. This is an ideal activity
for those already involved in Slow Scan and
provides another excuse for those of you
who haven’t tried it yet. Come on in and

double your fun! . WBSDOT

L =

How does the possibility of going to hamfests,
or any gathering of hams and making over $100
sound to you? For more information on becom-
ing a local representative for 73 Magazine, write

Director of Marketing
73 MAGAZINE
Peterborough NH 03458
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SONY TC-152SD

Features: Automatic shut-off — line in/line out — mike attenuator — spill-proof tape
transport — separate monitor/playback vol and tone controls — tape counter — stereo
peak
limiter — Dolby noise reduction circuit — CrOs/normal tape bias selector — 117 vac/ 12v dc
operation — will work from car battery or optional nicad pack — built in monoural amplifier
and speaker for monitorning — ferrite heads — slide record controls — just about the last
word in tape decks, and portable too! Most cassette deck experts agree that this is the finest

headphone jack — pause control with lock — two VU meters — nicad recharger

unit available today - and itis portable to boot.
Sony TC-152SD complete $299.00 (shipping included).
550 worth of cassettes FREE with 152 if ordered before October 15, 1974.

BATTERY PORTABLE

Features: keyboard control — locking fast forward
and rewind keys so you don't have to stand and
hold them — peak modulation indicator — 120 vac
— self contained batteries - external 6v supply —
220 wvac also mike mput — line input —
earphone/line output — remote start/stop — auto-
matic recording level circuit — very easy unit to use
— versatile — adequate for SSTV — excellent for
code tapes and not too hi-fi music. $32.95

BLANK CASSETTES

CASSETTE RECORDERS

Panasonic RS-261US

Features: stereo deck — pause control — CrO9 bias
or normal — automatic stop at end of tape — two
VU meters — counter — headphone jack mike
input — line in and out. Great medium price
cassette deck quite adequate for top notch SSTV
work — put your records on tape.

FREE with RS-261US - $20 worth of blank
tapes. . .$99.00

ECONOMY PORTABLE

Features: Rotary control for ease of use with one
hand (like in the car) — peak indicator — automatic
level circuit for optimum recording level at all
times — 117 vac — built "in batteries — remote
stopstart  mike input — line input — earphone/
line output — fine unit for voice or Morse code
study — adequate for lofi music — excellent
bargain at the price. $23.95

Low noise tape cassettes — excellent t

quality

C-60 60 minutes. .. 99¢ (reg $1.29)
C-90 90 minutes. . .51 49 (reqg $1.79)
C-90 Extra Hi-fi. . 52.25 (req $2.99)

CAR CASSETTE PLAYER - 12vdc — sterso —
with two stereo speakers — volume and tone
controls, balance control — fast forward for tape
and reject button. Now carry hi-fi with you in the
car — slow scan TV — touchtone tapes — your
favorite records on cassettes.

Car Cassette Player.. Special. ..$49.95 plus UPS
collect charges.

ORDER TODAY rrom

Cassette HQ — Box 431 — Jaffrey NH 03452




John Johnston K3BNS

Someone Should Do
Something About...!

There have been many requests for help from club presidents, club members,
and people who are trying to form clubs. This article, originally printed in April,
1966, gives a dramatic picture of the typical ham club. The author, now assistant
in charge of Amateur and CB affairs of the FCC, also advises that the club
president is not elected as an honor — he is elected because it is believed that he
can perform the work necessary to prevent the club from looking like that in his
article. One of the biggest mistakes the president can make is to push his pet
ideas; he should be able to guide the club in the course of action that they want
to take. The president is a leader and should set an example for each future

president of the organization.

One of the more interesting facets of
amateur radio is the opportunity to
participate in unique organizations loosely
identified as ‘radio ham clubs.” Upon
considering that each member has pro-
gressed through a filtering process designed
to eliminate all but the most dedicated, it
IS interesting to observe the results. First he
has had to culture an interest in a very
demanding hobby, subject himself to an
agonizing period of learning rules, theory,
customs and Morse code. Next under pro-
test, he has indulged in outrageous expendi-
tures for equipment. Then he has been
further motivated to seek out the com-
panionship of similar individuals. Finally,
he not only endures, but delights in,
attendance at regular club meetings.

These meetings follow proceedings that
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have been universally adopted. One familiar
with these rituals can freely move from one
geographical location to another and find
solace. Unfortunately, these rites are not
documented and the uninitiated must learn
them the hard way. The constitution of
any given club is usually of little benefit,
for example, and reference to it can only
result in confusion.

The most important things to bear in
mind are that the members attend these
meetings for entertainment (viz: night out
from the XYL), and the club president is
charged with providing some type of diver-
sion, such as a speaker. In fact, some
observers are of the opinion that this i1s his
only purpose, and his re-election 1s depen-
dent upon his degree of success In this
vain.
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All radio club meetings are called to
order 45 minutes after the announced time.
This allows a period for members to in-
dulge in a quaint pastime known in amateur
radio as the “‘eyeball QSO.” This informal
preliminary event 1is comprised of
impromptu discussion centered on three (3)
general areas of exaggerated claims:

I. Lamentation of the heavy demands
placed upon one’s station by rare DX
operators desiring a QSO.

2. The amount of high power one is utili-
zing, including various precautions to
insure that a minimum of 1 KW output
1s always maintained.

3. The vast superiority of one’s equipment;
the extent of the claims being in propor-
tion to his desire to unload it.

Of particular note are the audience
participation entertainment meetings where
a special game is played. The neophyte
would be advised to suppress his urge to
fully participate in this game until the rules
are fully understood. It begins with the
president announcing. “Tonight will be a
business meeting!”’ meaning he couldn’t
obtain a speaker.

Upon this signal, the members are
alerted to critically observe the proceed-
ings, concentrating upon finding the ‘“de-
bate item.”” As the chairman routinely calls
upon each committee head for a report,
some of the more dedicated members
warm-up for the main debate event with
comments and questions somewhat relevant
to the report. Candidates for team captain
can thus identify themselves.

The main debate item 1s usually selected
between 15 and 20 minutes after the call
to order, when boredom has set in. While
the scope of these items are vast, there are
certain criteria which must be met in order
to enjoy full participation.

1. Under no circumstances must the debate

item result in any additional work for,

anyone except the president.

2. It must not encompass anything of real
consequence. Abstract and theoretical
subjects are ideal.

3. It must not be so complex as to allow
for more than two points of view.
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After several false starts, the debate
begins to unfold. The teams can be identi-
fied as play continues. The chairman must
make an important decision which has a
significant impact upon the organization of
the two teams. If he elects to assume the
neutral role of an umpire, the teams are
divided by an imaginary front-to-back line

down the center of the audience. On the
other hand, when the chairman declares
himself a player, the division is automati-
cally front vs. rear. Because the chairman
holds a strategic position in the room (and
often is a little more informed on the
background of the subject), his unfair
advantage is offset by limiting his team to
those on the rostrum and — depending
upon the size of the audience — from one
to three of the front rows.

The tap-off is initiated by a potential
team captain who arises and demands “that
something be done!” concerning a certain
item. It is imperative that he not be
specific about what should be done or by
whom, thus preventing a premature com-
pletion of the game. Heroically seizing the
initiative, a candidate team captain for the
other side recognizes the challenge and rises
in reply. It is not pertinent that his retort
reveal any great enlightenment — delivery is
the critical aspect of winning these coveted
positions. When the debate item is accep-
table to the audience, they so signify by
responding to the call-to-arms, and the
main event can proceed.

Observing protocol, members from each
team rally to their selected captain and
alternately rise to repeat his argument,
interspersing their commentary with items
usually unrelated to the subject. The indi-
vidual member can find great comfort in
addressing the captive audience and is
willing to endure listening to the others in
return for his opportunity to get a few
things off his chest. (Most covered topics:
CB, deplorable state of amateur radio,
TVI). Besides, 50% of the audience is on
his side before he even starts.

Veteran observers are quick to point
out the upswing of interest in the game
since the wide acceptance of VOX keyed
transmitters. Before this dastardly technical
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[_
advancement, an operator could pour out
his feelings into a microphone for all the
world to hear (in reality, it would only be
one other ham who was partially copying
R3 X S4 with heavy QRM), and he could
rave on until he got good and ready to
manually throw the transfer switch. He
now feels frustrated by automation since
every time he pauses to take a breath
during his discourse, he 1s vulnerable to
being cut-off. An individual with this par-
ticular problem can be rapidly i1dentified in
everyday life by his continual interjection
of the phrase, “AWWWWW,” after every
sentence.

In the unfortunate situation where the
audience seating arrangement 1s such as to
make the imaginary division line indistinct,
an individual not quite sure of which side
he has been assigned may be prompted to
arise and summarize the two positions, and
either offer a compromise or request a
motion. This is an obvious delay of the
game and he is penalized by a loud
admonishment by both sides as he slinks to
his seat. Outcast. he remains silent and
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makes note not to sit in the middle next
time.

The game is completed when an arbit-
rary time limit is reached, usually 10:45
PM. The finale i1s quite rapid with the
chairman dissolving the two teams by re-
questing volunteers to work on the prob-
lem. This i1s the signal that the game is over
and everyone is to remain silent.

Any important items are disposed of
rapidly without comment within the next 5
minutes so the meeting can be adjourned
to a nearby tavern for a victory celebration
by both sides. The team captains shake
hands and agree, It was good to clear the
air!”” Midnight having been established by
XYL s, Inc. as the ‘“‘time-to-be-home-from
-the radio club by,” the “‘eyeball QSO is
resumed with the sky-the-limit for exag-
gerated claims, until the magic hour.

As the members happily return to their
homes with fond memories of a battle well
fought, mentally rephrasing what they said
or wish they had said during their speech,
the true value of the radio club can best be
appreciated. . .K3BNS
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Del C. Wininger WB6JNI
7400 Tiptoe Lane
San Jose CA 95129

NOS TALGIA

will never forget the day in 1922 when

Bud came running breathlessly over to
my house, “Come quick, Howie just built a
radio.”” We lined up to hear KUO, the San
Francisco Examiner on ‘“‘genuine Brandese
earphones.” We gaped at the wonder of such
technology. The radio consisted of wire
wrapped around a Quaker Oats box (round
and about 67 in diameter). On one end of
the box were two binding posts and the cat
whisker — that part that gave magic to the
whole system. To tune the radio there was a
slide contact that shorted the turns to one
end. There was no capacitor as the intrinsic
capacitance of a coil that large was enough
to provide all that was necessary.

Every one of us rushed home to beg our

folks for the wherewithall to build a radio.

Magazines and newspapers had construction
plans and Woolworth’s 5 and 10 had a 50
foot counter loaded with gadgets and gim-
micks necessary to create electronic won-
ders.

These were the days of solid state radio.
We chose galena holders and cat whiskers
with more care than a computer man with
Motorola’s handbook. We swapped galena of
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all kinds, many things worked ; iron sulphide,
lead sulphide, carborundum — we went to an
old iron mine and dug through the tailings
for choice pieces of pyrites. Every time you
got a station coming in real well someone
would jump on the floor and the music was
gone. Looking back, I think the doping in
natural crystals wasn’t uniform and there
were sensitive and dead places all over the
crystal. Solid state manufacturers will say,
“If you think that has changed you should
see my rejects.’”’

It was a proud day when I got my first
“variable condenser’” (capacitor to you
kids). It had round plates, about 40 of them,
and all the stations were jammed down on
one end of the dial, but it enabled smooth
tuning without jumping the cat whisker off
the sensitive spot. Then that damned kid
across the street built a one tube regenera-
tive tuner and solid state was set back for
forty years.

[ graduated to radio tubes and kept
myself broke buying dry batteries. The 45
volt B batteries cost the most and seemed to
die when you wanted to show your receiver
to someone. The A batteries were what we
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called doorbell batteries and when they got
weak you punched holes around the bottom
and put them in a pan of water and vinegar
and they came to life again.

The most popular circuit was the regen-
erative tuner we knew about the super-
heterodyne but why use eight tubes when
you could do the same thing with one tube.
I had a modified colpits circuit receiver and
one time at 3 AM California time. I heard
KDKA in Pittsburgh, PA. We did a lot of
DXing on broadcast band in those days;
records only ran three minutes and station
announced after each record. The big prob-
lem was the QRM. Every time a station
would start to announce some nut down the
block would try to tune in and heterodyne
with your receiver with nothing but cat calls.

I took radio code in high school. You had
to receive six words per minute to get a
ticket. We would go around the school
whistling dirty words to each other. This
would start at a real high pitch and gradually
go down to almost inaudible — in an imita-
tion of what you could hear on the air.
There was no such thing as frequency
stability. When you copied someone you
held your hand close to the tuning knob and
moved it back and forth to adjust the pitch
with body capacity. Radios were built on
Bakelite panels and the wiring was composed
of bus bars about 1/16”° square and all made
parallel with right angle bends — to look
nice, and there was more feedback and
capacitive pick-up than anyone dreamed. We
knew that a finished set hardly ever worked
as well as the bread-board model but we
hadn’t figured out why.

Carl was the first kid in our set to build a
transmitter. We talked about it a lot before
it came to reality, By now it was 1928 and
we wanted to construct a real state-of-the-art
set using a vacuum tube, and direct current,
and we especially wanted to get on 20
meters where you could hear half way
around the world. It was getting real popu-
lar, sometimes there would be five or six
stations on the band at one time. Carl had
scrounged a commercial type vacuum tube
from a local radio station; it was gasey but it
worked fine. When you pushed the key it
would light up the whole room with a
beautiful blue light. It was a beautiful effect
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with the bright red plate (we hadn't dis-
covered neutralization yet). The direct cur-
rent was a dramatic system composed of a 4
kv utility transformer run backwards into a
string of rectifier jars containing borax solu-
tion and aluminum and iron plates. When
you hit the key everything hummed and
bubbled and steam rose up and fogged the
window. There was no code monitor you
could hear your transmitter, and see it and
smell it. In spite of the dc, we got a lot of
rac reports (raw alternating current) filtering
was not yet a science. The best reports came
from far away — Hawaii and Australia al-
ways liked the tone. We had lots of power,
the problem was in getting it to go out that
wire into the antenna. We spent more time
building antennas and counter-poises, and
feeders than we spent on the air.

From 1928 to 1930 things moved rapid-
ly. Rectifiers became well known and trans-
mitters were all push-pull output. Crystals
became popular. One kid in school was a real
nut — he said that pictures could be trans-
mitted by radio and just to prove it he had a
setup in his basement where he scanned a
picture with a disk with spiral holes in it.
About twenty feet away there was another
disk that scanned the light from a neon
bulb — and with the lights out, and your
eyes used to the dark, you could see a sort
of image. But anyone with any sense knew
that nothing like that would ever be practi-
cal. That’s why I now believe in everything;
flying saucers, justice, equality of man, any
crackpot idea you can present.

They say that a man may go far but he
never entirely leaves his first love - that may
be true; I still think that 40 watts of CW on
20 meters is just fine. Most of my gear is
store bought now, but out in the garage is a
junk box and I was looking for something
the other day and [ came across a little 1/2”
diameter cup with a screw in one side and a
hold in the bottom — a galena cup!! A little
more searching turned up a 1082 rheostat, a
carbon pile resistor, two thyratron rectifiers,
a matched pair of 6L6’s, and a Tesla coil
that would do wonderful things, including
jamming all the communications within five
miles. Sic transit gloria mundi.

.. .WB6JNI
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Walter W. Pinner WB4MYL
7304 Lorenzo Lane
Louisville KY 40228

A UNIVERSAL [C
TES IR

he appearance of the 8¢ IC has made
apparent the need for a unit which
would test and identify both marked and
unmarked IC’s. The units referred to are
available from Poly-Paks. They are TTL,
14DIP at the atfractive price of 60/$5.00.
Several groups of these units have been
purchased and of these, more than 80% were
identified. The balance were assumed to be
defective or not properly identified for test.
A block diagram of the box functions is
shown in Fig. 1. I will describe in detail the
pulse generator, which may also be used as a
separate variable frequency square wave
generator with the proper timing capacitor
for frequencies up to several hundred kHz.
Figure 2 shows the LOAD INDICATOR
circuit. I'll leave the power supply to your
imagination since too many words have been
wasted already in articles on how to con-

OUTPUT VOLTS TEST SOCKETS

LIKE PINS ARE
INTERCONNECTED

G
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POWER

SPEED [ ° SUPPLY

O

Fig. 1. Block diagram, IC tester.
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struct power supplies. In the event you
already have a bench supply, you may wish
to eliminate this section anyway.

An IC, let's say, a SN7400, to be tested,
1s inserted in the proper socket. Beinga TTL
unit the power supply is set for 5 volts. A
plus voltage plug is connected to jack 14 and
a ground plug to jack 7. A power supply
current of less than 25 mA indicates the
device is not drawing excessive power. A

PLUS IS VOLT

Qi
Sin. LEAD WITH
BANANA PLUG

iy -

LOAD INDICATOR

Fig. 2. Circuit 2. Load indicator.

load indicator is now connected to one of
the output leads (say #3) and the pulse
generator connected to one of the inputs.
Observing the load indicator and connecting

PLUSS VOLT
IC 1/2SN7400
12 W 9 14 _
i 8 oin LEAD WITH
'_L/ { i BANANA PLUG
IK SPEED
oL

500uF

Al
P

Circuit 1. Pulse generator.

the output meter to the input being tested
will show the action of the device under
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Fig. 3. Construction details.

actual conditions. All IC data books give
TRUTH TABLES which will show you what
to expect.

In addition to the leads in the box, 3™ or
4" leads with plugs on each end are handy
for cross coupling gates as oscillators, or to
jump required pins on some units.

An IC data book is a must for identifica-
tion of unknown units. A check of the
various base diagrams will disclose there to

QUTPUT

: .
L] -
-
..

TEST
SOCKETS

Construction Details: All common
numbered socket pins are interconnecited.
Socket pins | thru 16 are connected (o test
jacks 1 thru 16.

BANANA JACKS. O

5 inch leads with banana plugs attached. ©
All jacks and plugs in the plus row are
interconnected.

All jacks and plugs in the GND row are
interconnected.

The voltage select switch connects the PLUS
row to the indicated power supply valtage.
QUTPUT VOLTS Same as power supply
volimeter

LOAD INDICATORS Circuit =2

SQUARE WAVE GENERATOR

METERS — Surplus VU. Volts — Use muit-
plier for 15voll F. .S

M.A. Meter use shunt for 35 M. A F.S.
VOLTS CONTROL 3.5, 5.0, 15V

Vce voltage. If you find voltage at pin #3
the usual pattern is that pins #1 &2 are
inputs. Connect the pulse generator to these
pins and observe the meter or load indicator
connected to the output for an indication.

In testing OP AMPS and regulators, which
are basically direct coupled high gain ampli-
fiers, follow the same procedure for Vcc and
ground. Find an output and apply the
generator input at a very low level. You may

NEG
VCC

OO0 O®©® 6 6 Om D=
© ©@ @ © O O © Oerws

O0O0OO0O0O0OOO

s |

O0O0O 0000 O

Fig. 4. Full size layout of IC tester.

be a somewhat consistent pattern to the lead
functions. GATES for instance in the
TTL/7400 series usually use pin #14 as Vcc
or plus volts, with pin #7 being ground.
Insert an unknown in the proper socket,
connect Vcc and ground and check the
power supply current for a reasonable read-
ing. Now with the output meter lead search
for any pins that show a voltage near the
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even wish to hold the generator lead in one
hand and touch the input pin with the other
hand. Crude, but it will identify pins and
show the device to be functional.

[ believe at this point, further discussion
would be of little value. Take an evening or
two, build the box, order a batch of 1C’s and
have some fun.

. .WB4MYL
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Carl C. Drumeller W5JJ
Oklahoma City OK 73169

TABUS

e like to consider ourselves an en-
lightened people. Oh, we may kid a
bit about black cats crossing our paths, and
things like that. .. but, superstitious? A
thousand times NO!

Oh? Then how about the tabu on using
liberal heat while soldering or desoldering
transistors? “‘Everybody knows it’ll destroy
a transistor.” Like hell it will! I've taken
hundreds of transistors off circuit boards,
getting them hotter than the proverbial little
red wagon, then popped them into my
transistor tester (an oscillator at 7 MHz), and
found them still to be in good operating
condition.

Another tabu: Never try to bridge a gap
between two wires with solder; it can’t be
done. Again, like hell it can't! It does 1t all
too readily, as anyone who has ever tried to
tap on to an Air Dux coil or has worked
with close lines on a PC board knows full
well!

Another tabu: Don’t use soldering paste;
it’ll result in unreliable joints. Maybe, but
I’'ve used it (only with those stubborn metals
or finishes that laugh off ordinary solder) for
over 45 years and have yet to see a joint that
was adversely affected.

Another tabu: Never dare solder without
having first joined the two items in a strong
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mechanical joint. This tabu undoubtedly was
started by the Devil himself! One does not
have to be a fundamentalist in his religious
beliefs to have a firm conviction that there
must be some special corner of Hell reserved
for those who make mechanical joints before
soldering. The hottest portion is for those
who use stranded wire. Those condemned
souls labor through all eternity vainly at-
tempting to clear lugs from tightly twisted
wires! It’ll soon be 52 years since I built my
first piece of amateur radio gear. In all those
years, | can’t recall an instance of having
seen a joint fail because of not having been
made mechanically strong before soldering!

No doubt you can add many other
examples of the superstitions and tabus that
hem in amateur radio. Our child-like faith in
these beliefs is downright touching! Nobody
dares to question or to check. It was less
than a thousand years ago that every doctor,
every scientest in Europe knew that a
woman menstruated only in the full of the
moon. Don’t laugh! We still blindly accept
many such contentions. And we, just like
our ancestors of a thousand years ago, never

dream of being so bold as to raise a question.
.. .W5JJ

Reprinted from ‘“Collector and Emitter”
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Bill Hoisington K1CLL

Making [t Smal

The first of a series on pockel size rigs, using
ICs throughout, including the front end.

his article concerns subminiature tech-

niques and methods for building home
brew Two Meter FM receivers, transmitters,
and transceivers. A complete, |1.C., double
compound (two cascodes in cascade) rf
amplifier at 147 MHz is detailed in this
article as an example, which is only 2%
long, % wide, and 3/8 high, in inches.

What this will mean to you. This
subminiature work is not easy, so look it
over carefully before starting. You will need
either good eyesight, or magnifying glasses
if you are my age. (69). You will also have to
order almost all new components, such as
1/8 watt resistors, capacitors 1/8" by 1/8”
by 1/16th, an |.C. with six 1gHz transistors
in it, ceramic trimmers 2/10ths of an inch in
diameter, subminiature wire and solder, and
a good “tiny-iron.” Then you can start, if
you can also wind coils 3/32 of an inch in
diameter!

It is my intention to present a series of
articles on this subject, rf stages, front end,
and a single conversion if strip, all sub-
miniature. Examples will be shown on 220
and 450 mHz also.

The I.C.

As usual, through the decades since well
before WW2, when screen-grid tubes
became available, it has been mainly
through the development by the BC industry
with their millions of customers, on into
transistors with hundreds of millions of
“radios” now being made all over the world,
that we now come into the second major
revolution, the integrated circuit, or |.C.
When an 80 transistor HI-FI FM set can be
photographically reproduced and put into a
tiny plastic package and sold for $2.54
(quantity lots) there is no longer any
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possibility of competition, so let’s join ‘em
instead of fighting ‘'em.

The |.C. being used in this article is the
RCA CA3102E, certainly a definite rf mile-
stone in |.C.s, because it has six 1gHz
transistors inside it’s shiny black carapace.
Furthermore, these are arranged in the 14

14T MHz
RF IN e

+ 12 +12 +12

NOTES : |. BE SURE AND NOTE THAT C3 IS
CONNECTED TO L2, NOT SHUNTED,

2. NOTE THE 39 K BIAS RESISTOR TO +12,
INSTEAD OF 2 K.

3. MORE DETAILS ON FOLLOWING FIGURES.

Fig. 1. Schematic, sub-miniature 1.C., double dom-
pound RF amplifier, 2m FM.
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pin package so that either of the two com-
pound amplifiers may be used in the
cascode mode, or the dif amp mode. And
still further, they have gone to considerable
lengths to separate and isolate these two
amplifiers, one from the other, so that they
can be put in cascade (not cascode), with-
out self-oscillation. The result here, along
with subminiature components, is a double-
compound rf amplifier with a lot of gain in a
space 2% long by % wide by 3/8 high, in
inches. With modules like this you begin to
get the feel for the size of a complete set in
a hand-held package.

The complete circuit of this subminiature
rf amplifier using the RCA CA3102E is shown
in Fig. 1, with layout pictorials following, as
half the work involved in placement of the
components. Perhaps | should even say
finding a place for them. The circuit itself is
similar to one previously published (in 73,
of course) which however was not
miniaturized. So the main deal is on how to
“Make It Small.” Note the use of the two
compound amplifiers cascaded, both in the
cascode mode. Note also that the near
similarity of these words does not mean
they are the same. The CA3102E may also be
used in the dif amp mode but that is another
story. The rule is, dif amps for large signals
and cascades for gain.

How to see what you’re doing. | am 69
vears old, in “Radio” for over half a century,
and have “standard old age vision.” This is
the inability to read a newspaper without
glasses, but with which (the old age vision) |
can see a good looking girl 100 yards away!
Does this stop me from making tapped coils
3/32 in diameter? No, because | have two
pairs of magnifying glasses, one for reading
small print, and the other pair, about times
two, for micro-transistor work. And believe
me, they are vastly superior to those big
clusmy 12”7 O.D. magnifiers that you have
to look through and are mounted like a
lamp, between you and the tiny board you
are going to work on. These eyeglasses are
old now, so they have been an excellent
investment in my electronic career. With
the “times two” pair | can see smaller things
and work with them better than the average
lad in his twenties. | told you this project is
not easy!
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Resistors

Several companies have been making
good 1/10th and/or 1/8th watt resistors for
20 years that | know of, because | used to
use them in pocket rigs with tubes in the
early fifties. These little bits of carbon are
still good after 20 years, and are almost as
easy to work with as the ¥4 watters. They are
small though, being only .145 long by .062
in diameter. All that | have obtained, and |
use mostly Allen-Bradley, are from Cramer
Electronics, Inc., 85 Wells Av., Newton,
Mass. 02159, Tel. 617-969-7700. They ship
C.0O.D. also. Cet their catalog first. You can
read the ohmage on these tiny things just
like their big brothers, so they will not be
wasted, even if you don’t get to build the

whole set.

Capacitors

The only reasonably priced source | have
at present for small bypass capacitors is
Radio Lafayette. Their little gems, 1/8th by
1/8th by 1/16th, listed on page 272 of their
1973 catalog, do the job, even up to the 450
MHz, if you use them correctly. Radio
Lafayette’s latest name is “Lafayette Radio
Electronics, 111 Jericho Turnpike, Syosset,
L.1., N.Y. 11791. Tel. 516-921-7500 for their
“Shop-by-Phone” service.

When using these items you have to
proceed carefully with the soldering. They
are good, they last decades that | know
about, and they measure correctly on a
capacitance meter, but you must use a tiny
iron and only for about a second. You will
soon find out just how long you can apply
just so much heat! Order extras the first
time! | use an American Beauty Ilron, Cat.
No. 3118 SCP, 30 watts, with a piece of No.
10 or 12 copper wire as the tip, and file it
down to about a 45 degree slant. And keep
it filed and super-clean and bright-tinned.
Tin it immediately after filing (less than one
second for best tinning) and shake off extra
solder. Do not tin those little baby caps
beforehand! And do not use anything bigger
than a 30 watter. Certainly not one of those
brutal “soldering guns.” Pre-form the leads
as much as possible before soldering, and
don’t be afraid of them. | don’t lose more
than about one in fifty now.



Wire

There isn't much wire in the example
circuit in this project, mainly the plus volt

leads. Do not use anything larger than
sub-miniature #30, stranded. | have some
with Teflon insulation, “left-over” from

some military project of a dozen years ago,
and it is tough to work with. They have to
use it, and they have our dollars to spend on
it, which | don’t begrudge them at all, but
vou will find it very difficult to strip. At least
| do. Ordinary plastic covered #30 stranded
is good enough for this work, because
you're not going to apply prolonged heat
anyway.

I/8 OR 3/16
AS NEEDED

////{/ %

OI5 TO 025 HOLES

INSULATING STRIP
FIBERGLASS OR OTHER,

8.g., STRIP COPPER
FROM COPPER CLAD

TINNED COPPER WIRE ,

NO. 24, 26, efc.
BEND TO SUIT

SOLDER
CEMENT OR HOT WAX

- _BASEBOARD

Fig, 2. The points.

Tie Points

Fig. 2 shows a method that you can use
for almost any size wire you can see and any
size hole you can drill. | have used common
pins of .021 diameter hammered into and
through .020 holes, but the method of Fig. 2
is adequate for the strips shown in that
figure.

Tools

A jeweller’s hack saw is useful and is a
very good tool to have around in any case.
One with a large number of teeth per inch,
like 32, or even more is best and with such a
saw you can cut the strip shown in Fig. 2 out
of the insulating material of a sheet of
copper-clad if you do not have thin
fiberglass or epoxy sheet on hand. The sheet
| used happens to be .030 thick when the
copper is stripped off. | used a knife to start
the copper off for stripping and then strong
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pliers and peeled the rest. Do it slowly, and
watch your fingers!

i

| have a Black and Decker % inch drill
with their drill stand, which is very useful in
this work. You have to get a jeweller’s chuck
to handle those little #60 to #80 drills. As
mentioned, you cannot get very far into
subminiaturization without special tools. |
use various kinds of small tweezers, small
screwdrivers filed into different kinds of
points, jewellers pliers and cutters galore,
very small files, and several box frames 4 to
6 inches high to bring the work up near your
eyves for use with the magnifying glasses.
Also masking tape to hold the small base-
boards down on the box, #22 five core
solder, a separate small iron for the hot wax,
a good micrometer, and a good but small
drill vise (in fact, two sizes of these). Just in
case you haven’t met this handy item, Fig.
2B shows an outline. Very handy also for
soldering plugs, jacks, and all sorts of small
work. “A good workman is known by his
tools.”

Steel measuring rules and miniature T
squares help also. With the items on this list
you can at least make a start.

D\

v
/f’”f":’f’// /77}

Fig. 2b. Outline, drill vise.

Tuning Elements

Not having found any tuneable coils of
3/32 diameter at a reasonable price, | went
to small ceramic trimmers. And found they
were not obtainable at a reasonable price
either! This is mainly due to the difference
between “radio” components and military
ones, and the fact that certain special small
parts such as ceramic trimmers, are not
made in sufficient quantity (millions) to get
the price down to where us amateurs can
buy lots of them. Also, radio parts only have
to last long enough to get out of the re-
tailer’s store, while the military ones have to
last long enough to become obsolete, which
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Is not the same thing. And some suppliers,
as you probably know through experience
by now, do not differentiate between these
two grades unless you insist. The Erie Co.,
644 West 12th St., Erie, Pa., Tel. 814-453-
5611, makes ceramic trimmers which are
small, part #518, 2.5-9. The 2.5-9 refers to
the minimum and maximum pF, which
works well at 147MHz. The price is a
horrible $4.95 (per one ea.) which sounds
like a top military price to me, and is for
those, which are only .218 in diameter. For
a diameter of .375 you only pay $1.97 (by
onesies). You can see from this where sub-
miniaturization will lead you, dollar-wise!
However, don’t think you can inexpensively
avoid tuning. | do know how to do it
(another “breakthrough” article coming up
if lucky) but that one is a /ot more expen-
sive! Believe me, when, and if, | find a way
to do it at a reasonable price, | will certainly
tell you right away.

3/4" WIDE BASE BOARD
|
3|RF N

BLACK RED ERIE
CERAMIC
GROUND +12 TRIMMERS
—-BOARD NO. S5IBO0O0A
s 2~8 pF
ERIE TRIMMERS
NO. SIBOOOA
7=40 pF 7-40 pF

2—8 pF

+I12

!ﬂ_ﬂ "-
3 [\ 2

A a®

A
PLE >

A,
1

500 pF 1K IOK SO00pF & Of
12 +12
3/8" HIGH SHIELD
2 1/q" —
NOTE : |. ALL RESISTORS HAVE SQUARE ENDS

CAPACITORS HAVE ROUNDED ENDS.
2. ALL 3I02E PIN BYPASS CAPS ARE 500 pF.
Fig. 3. Layout, rf amp, top view. Scale approx. 2
to 1.

Coils

Very little to say here because this is one
of the easier things you have to do. | just
took a piece of spaghetti 3/32 in diameter
and wound on some turns of #34 DCC
(double cotton covered. Enamel will do.)
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and that was it. Of course, there might be
some slight widening of the selectivity curve
skirts at rf, but probably not even notice-
able. And the gain was very close to the
larger coils generally used.

Layout

Here we get into some of the real nitty-
gritty work. Fig. 3 shows a top view of the
double-compound amplifier of Fig. 1, for
Two Meter FM. You will have to work hard
at this one. I'm just assuming however, that
if | can do it at 69, so can you at N years old.
Figure 4 shows the pin 8 to pin 14 detail for
that side, and Fig. 5 shows the pin 1to pin 7
side. | put in all the bypass capacitors first,
then the resistors to ground, then the +12
resistors.

COPPER SIDE OF
BASE BOARD

Al e
1-"'1 ~ M2
T!:-!J-t!l 1[
E'III::{D RCA
CuT-=-0UT CA3IOZE |C.
I- 2 174" -1

NOTE: ALL PIN BYPASS CAPACITORS ARE 500 pF.

Fig. 4. Layout, pin 8 to pin 14 side. Side view.

The two sub-boards each contain two
trimmers, one coil, and six tie-points, as
seen in Fig. 3. These can be assembled and
wired before or after cementing in place. If
you use the common pin method be sure
and put insulation, 005 mica or fiberglass,
or good linen base bakelite (phenolic) sheet
between the sub-boards and the copperclad
baseboard, to prevent the pinheads from
shorting to ground. Use high-Q coil cement,
or hot wax if it is an experimental job like all
mine are. If you use the tie-point method of
Fig. 2, you do need the insulating sheet. |
also use hot wax to keep the +12 lead in
place along the shield, or along the base-
board. As | look at it here on the working
model, there is only about 4 inches total of
it. | used #30 plastic covered subminiature
wire.
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Leads and wire dress. The base input lead
from pin 2 to the tap on L1 should be
carefully routed around C1 and kept short.
That is about the only rf lead of any length
in the whole layout. In my working model
here that lead is only 5/8 inch long. Check
also with the next paragraph, which has pin

detail, and dc voltage readings when
SHIELD SHIELD CuT-0uT
RFC
LP 3 1 \TAP 1
c4 7 ]| c2 [ 3| a
-~
SUB - BOARD SUB—BOARD
H"I'.'IA 500 pF
CA3I02E 1C,

NOTE: SOME PARTS NOT SHOWN ON THIS FIGURE FOR
CLARITY. REFER TO FIGURE 3 (TOP VIEW) , AND
FIGURE | {SCHEMATIC).

Fig. 5. Layout, pin 1 to pin 7, side view.

running properly. Make the wire lead and
capacitor from pin 14 to pin 10 short, and
close to the shield and/or baseboard. All
bypass capacitor leads should be no more
than about 1/32 to 1/16th of an inch long,
as can be seen in Figs. 4 and 5.

Pin detail and dc voltage reading. Pin 1,
the base of Q2 is shown separate in Fig. 3 for
clarity. Referring to Fig. 1 for all the follow-
ing, pin 1 has a 5K resistor to +12 and a 10K
to ground as a voltage divider. On a VTVM |
find 7 volts dc. Pin 2 is the base and rf input
to Q1, with a 2.2K to 1K voltage divider, and
3.4 volts. Pin 3 is the emitter of Q1, 1K to
ground, and 2.5 volts dc. Pin 4 is not used
but is bypassed. 0 volts. Pin 5 is grounded to
the baseboard and has a crossover wire to
pin 12, and is also soldered to the shield. Pin
6 is the collector of Q6 and is not used, but
is bypassed. 0 volts. Pin 7 is the collector of
Q5, and is the rf output pin. 12 volts.

Pin 8 is the base of Q5, biased and by-
passed. 10K to ground and 15K to +12. 4.1
volts. Pin 9 is the emitter of Q4. It is by-
passed and has a 470 ohm resistor to ground.
1.6 volts. Pin 10 is a very important one, the
base of Q4, and is the input to the second
cascode amplifier, with 1K to ground and 2K
to the +12. Has 2.3 volts dc on it.

Pin 11 is bypassed and not used. 0 volts.
Pin 12 is an internal shield and is grounded
to baseboard, and to the shield by the cross-
over strap to pin 5. 0 volts.
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Pin 13 is the collector of Q3, not used but
bypassed. 0 volts. Pin 14 is the output col-
lector of Q2, in the first cascode amplifier.
10 volts dc.

Testing

For almost all receiver work, a pair of 6
volt “lantern batteries” do quite well on the
bench. | always have several sets of these
around, with a switch and 100 mil meter in
series. On applying 12 volts the CA3102E,
biased for best operation, will show
between 20 and 25 mils total. Looking at
Fig. 1, one would expect that there would
be a certain balance of current in each of
the compound amplifiers. That is, the total
current depends on the two base bias
voltages plus the emitter self bias of Q4 and
Q1. The values shown are for maximum
gain, plus stable operation with no feedback
showing, or any trace of self oscillation. A
slight variation may be found in the final
emitter resistor of Q1 and in the voltage
divider of Q1, which wound up as 3.9K
instead of 2.2K. With the rig running, |
would advise checking these two com-
ponents. There is nothing critical there, just
a few db more or less of gain. Use lower
current for a better noise figure, in general. |
used my trusty infinite-attenuator-generator
on these tests (look in 73 magazine natur-
ally!) and found that the gain of this small
coil and component rig previously shown in
73. Use a tuned diode detector to be sure of
the frequency, and also that there is only
one frequency in the output! This would be
the case where self-oscillation existed. This
would generally show up as current in the
ouput, but not always. Sometimes the
application of a signal will trigger those
nuisance voltages. It is a good thing to listen
to the output also by means of an af
amplifier plugged in on the diode output.

Conclusion. A subminiature |1.C. double
compound amplifier, that is, two cascodes
in series, for use as an rf amplifier for Two
Meter FM with minute detail on obtaining
and using small components. Further
articles, on subminiature front ends and
single conversion if sections may appear
later in 73. Keep reading, of course.

oK HEEL
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Hal Morris W4VUO/3
354 Krams Avenue
Philadelphia PA 19128
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TOWER

A recent survey of towers disclosed
that prices began at fantastic and then
ranged upwards! Perhaps this is one factor
that keeps large numbers of amateurs from
putting their beams up there where they do
the most good.

One tower material that hasn’t been
adequately explored is that electrical
standby —thinwall steel tubing—otherwise
known as EMT. This material is cheap, light,
strong, galvanized, and easily worked. It's
price makes it an attractive tower
construction medium.

In the “Thinking about a tower” days, all
kinds of questions arose, such as: What
shear and compression forces are involved?
What bending moments are acting on a
section? What icing load will it stand? Not
having access to much tower design
information, | proceeded to weld (braze) up
a ten foot section. See Fig. 1. Placing saw
horses under the ends and sitting 300
pounds of people-weight on the center of
the span hardly caused it to sag!! This
empirical experimentation convinced me
this was strong enough for amateur use.
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Other desirable features on my list
included: (A) light-weight construction, (B)

o

L.

? ISOMETRIC

VIEW

TOF VIEW

Fig. 1. Basic Building Block.
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safe to climb, (C) a built in ladder, (D)
reasonable cost.

The exact cost of building a tower depends
on several variables, many readers know
how to weld (braze), and have access to the
required equipment. Others have a brother-
in-law or friend who can be called upon to
do the job. If not, the services of the local

<

10 172 in CENTER HOLE DIAMETER

> SIZE TO FIT MAST

TYPE "A" PLATE

CUT OFF CORNERS TO FIT
INSIDE TOWER LEGS

% F
TYPE "B"PLATE

Fig. 2. Plate.

garage or metal working shop can be
sought.

Metal Work

Fortunately this type of construction
keeps outside metal work to a minimum.
The builder will have to obtain three plates
as shown in Fig. 2. These plates are of
one-eighth inch iron and of the dimensions
shown. Referring to the Table, determine

| TABLE "A"

number of EMT

sections

spacers lengths plugs |

1 - 10" 18 3 0
2 — 20° 36 3
5
g

3 - 30° 54
4 - 40° a0
B = 50" 144

/8 In

3/4in

Fig. 3. Connector Plug.
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the necessary number of connector plugs
for your desired tower height. These con-
nector plugs are made from ten inch lengths
of % inch water pipe. See Fig. 3. The
outside diameter of this pipe is slightly too
large to slip into the tower leg tubing. Chuck
the connector plug section of pipe in a lathe
and take a cut each way from center as
shown. Leaving the shoulder in the center of
the plug keeps it centered when you join
two legs together. Tower sections are joined
by drilling through the tubing with plug
inserted, and bolting with % inch
galvanized stove bolts. Use two per tower
leg. :

Basic Building Block

Fig. 1, is a drawing of the building block
tower section. It requires three (3) ten foot
lengths of EMT, and 18 spacers each eight
inches long. After cutting the spacers to
length, grip the last % inch of the spacer in a
vise and crush the ends a/most flat. Use care
to position each end of the spacer for
crushing so that the flat ends are parallel.
This permits snug fitting of the spacer
against the tower leg for welding. A couple

of trials and you’ll produce perfectly formed
spacers every time.

Now, with a felt tip pen, mark 2 of the ten
foot lengths of EMT at a point 6 inches up
from the end, and each 12 inches thereafter.
These marks will indicate the center of each
rung for the ladder side of the tower. A
simple jig for holding everything in
alignment is shown in Fig. 4a. It consists of
3 pieces of scrap 2x4 lumber, each piece
about 14 inches long and bored for 1 inch
diameter holes, spaced on 9 inch centers.
(Make 4, as the extra jig will be used later to
hold the third leg.)

Slip the ends of the previously marked
EMY tubes through the end pieces and
“runner,” of the jig. With a carpenter’s
square position the tubes so that the ends
are in square alignment. Weld the first rung.
The “runner” is slid along the tubing just
ahead of the rung being welded. It helps to
ceep everything rigid during the brazing
process. Choose a fairly level place to work.
welded my sections on my concrete

driveway.

73 MAGAZINE



When the ladder section is finished, slip a
jig piece over each leg of the two ends of
the ladder section, (see Fig. 4b) and thread
the third length of EMT through both free
holes at each end. This positions the third
leg for welding the spacers between it and
the ladder section. As can be seen from Fig.
1, the spacers are placed at the first, fourth,
seventh and tenth rungs. This now
completes a section of the basic building
block. As many as are required can be
fabricated. Construction will be speeded up
if all connector plugs were prepared before
welding began. When the first section is
finished, insert the connector plugs and use

"RUNNER™ ._:\\\
N
TR

48 SA

% e L

o

Fig. 4. Ladder.

the finished section as the jig for one end of
the new section being built. This speeds
things up considerably.

Top and Bottom Plates

When the desired length of tower has
been fabricated, the tower is finished by the
addition of a type “A” plate welded to each
end. A type “B,” lateral thrust plate, is
welded three and one half feet down from
the top plate. This positions it atop the
second set of spacers.

Erection

Due to the light weight of this type con-
struction, erection is easy compared with
many other types. For a 40 or 50 foot tower,
a couple of men on the guy wires will allow
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one man to walk it up. Three guy wires
should be attached. With two<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>