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NMEVER SAY DIE

MORE IRS?

Several readers have suggested that
73 is not the best place for informa-
tion about the IRS. | agree — com-
pletely., But, unfortunately, the
publications that should be publishing
this information are afraid to do it
and the sad fact is that outside of 73
the chances are that you won't find
much information available. Even big
multimillion-dollar  Playboy seems
afraid of the |RS.

The complaining readers have been
few and far between compared to
those demanding more on the IRS
scandal, so we'll give a little more.
We're getting the inside dope on the
ways many people are successfully not
paying any taxes at all and you may
be sure we’'ll pass them along when we
know they are good.

Many readers have been sending in
newspaper clippings of IRS harrass:
ments and some are bad enough to
warrant some space here — such as the
recent story about the 71 year old
widow in Fort Worth. Her husband
had been broken by the |RS, who was
sure that he had hidden some money
and persecuted him for over twenty
years. The IRS hauled him into court
with a charge of tax evasion. He didn’t
want to plead quilty since he had done
nothing wrong, but his lawyer con-
vinced him it would be the best thing
to do, just to settle the case. He had
started as a day worker and built up
to owning the Maxwell Steel Com-
pany. The |IRS took everything he
had, some $189,000 in stock, cash,
property and life insurance of
$168,000 plus 50% fraud penalty
claim by the |RS. Maxwell, crushed,
died, leaving his widow with nothing
but the house she was living in and her
Social Security pension — which the
IRS informed her they could confis-
cate. The IRS is in the process of
selling the house and may take her
pension. The widow can never have a
dime of her own and will live under
the tax claim until she dies.

Perhaps it really is time for a tax
reform which would get rid of the
| RS.

ADVISORY COMMITTEE?

The hearing held in January made
such an impression on the Com-
mission that there has been increasing
pressure for some sort of standing
ham committee which could work
with the FCC on the formulation of

de W2NSD/!

EDITORIAL BY WAYNE GREEN

amateur rules and policy. The radio
industry has several of these com-
mittees and the FCC finds them most
helpful.

An advisory committee must meet
certain FCC standards such as its
chairman is normally an FCC official
— the committee must have an organt-
zation structure, regular or periodic
meetings and a fixed membership. The
membership is chosen by the com-
mittee chairman and must be balanced
as to points of view to make sure that
special interests do not have
inproportionate influence, and dis-
crimination is prohibited.

The wusual procedure is for the
committee chairman to ask for mem-
bers to be nominated. The public then
petitions for membership and the
chairman selects the members,

To get an advisory committee start-
ed the request for it must originate
with the FCC staff — this request is
then reviewed and approved by the
Commission and the OM.B. The
establishment is then published in the
Federal Register and a charter is pre-
pared by the FCC which is filed with
Congress and the Library of Congress.
This charter is reviewed annually by
the FCC and the O.M.B., and must be
renewed every two years.

Meetings are called by the chair-
man, who approves the agenda, chairs
the meetings and adjourns the meet-
ings. The notice of meetings is pub-
lished in the Federal Register and the
meetings are normally open to the
public. The Public Informatien Act
applies to committee records.

The Commission appears to now be
serious about setting up an advisory
committee — and the next move
seems to be up to them. In the
meanwhile you might give serious and
careful thought to who you might
petition the Commission to speak for
you on this committee. You'll need
active amateurs — preferably amateurs
who have had extensive expereince in
several aspects of the hobby so they
will have the background needed to

help provide data to the Commission

and give educated opinions. There is
no prohibition against members of the
committee being in the industry,
though obviously not too many
should, lest there be an unconscious
bias toward the business end of ama-
teur radio. Think about it.

W1AW QUIETED BY FCC

Under a recent FCC interpretation
of their rules the operation of W1AW
has been substantially curtailed. The
station can still be used for the trans-
mission of bulletins and code practice,
but no longer may it be used for two
way contacts with other amateur sta-
tions by any ARRL staff members.
Visitors may use the station for such
contacts.

A ruling by the Wages and Hours
people shut down the 73 Magazine
HQ station in 1965 when they ruled
that any operator of the station
MUST be paid at least the minimum
wage. They pointed out that the
operators of WI1AW were being paid.
73 Magazine appealed to the FCC for
advice and was informed that it was
ILLEGAL for operators at the 73
Magazine station to be paid. The
result of this was the shut down of the
station on Mt.Monadnock, one of the
most elaborate amateur VHF installa-
tions in the world, financed by 73
Magazine and set up by 73 employees.
The station had been operated by
employees in their off hours, evenings
and weekends for the fun of operat-
ing.

This same ruling forced the ARRL
to pay their HQ station operators for
all operating, both bulletin broad-
casting and hamming. The FCC kept
quiet about this, condoning it, until
the recent action described above.

POSSIBLE NEW PRODUCTS?

We're still looking around for some
company to come out with a small
and stable osciliator which could plug
into the 2m FM rigs to provide a
general tuning function for the re-
ceivers. For normal repeater operation
crystals are just fine — they're perfect.
But every now and then it is nice to
be able to tune the band and hear
what is going on off your crystal
channels. There might be some secret
repeaters — some new repeaters you
haven't heard about — some simplex

Visitors — Blackie JY9BB is on the left -
active on most bands from Amman, and also
via Oscar. On the right is Hisham Ansari
JYSHA, the Secretary of the Royal Jordanian
Amateur Radio Society. Hisham is the one
who has been teaching the youngsters of
Jordan about amateur radio and issuing
them their licenses. Blackie and Hisham were
recently in the U.S. for some technical
training.

73 MAGAZINE



channels being used you didn't know
about — or you might just be in a new
area for a visit and want to be able to
hear all of the repeaters without hav-
ing to come armed with a cigar box
full of crystals.

It should be pretty simple to come
up with a small oscillator which would
plug into one of the crystal sockets
and provide variable tuning of the
whole band, even including the Mars
and CAP channels on each end of the
ham band.

The inclusion of a tuner in the new
TPL 220 transceiver is something that
other manufacturers might check. It
obviously doesn’t cost all that much
to include that function once you
have the whole receiver there anyway.
TPL also has a VFO for use on
transmit — plus an AM-FM switch.
On 2m this would permit you to go
down the band and work some of
those few remaining AMers — or even
get in there for some C'W when aurora
is active, way down on the very low
end of the band.

$100 REWARD!

Many amateurs — if not most — get
caught up in one aspect of the hobby
and turn a blind eye to all of the other
things that are going on. Well, few of
us have the time to do much of ajob
of pursuing more than one aspect of
amateur radio at a time, but this
means that we are missing out on a lot
of the fun that is there to be had.

The time does come when we find
that the same old grind doesn’t have
the zip it once had for us and we
notice that we are operating a lot less
— sometimes not getting on the air for
days at a time. It is possible that an
interest in more than one phase might
be an answer to that phenomenon.

Since amateurs are actively having a
ball with many different sub-hobbies,
it is probably a lack of knowing about
these things more than anything else
that is holding back many amateurs
from expanding their horizons. In the
hope of bringing light to this grey
area, 73 would like to encourage
material to be written for publication
which would help others to under-
stand the many facets of amateur
radio — and perhaps convince them to
give something new a try.

Accordingly, 73 is offering $100
reward for the best article received in
the categories of an introduction to:

Cw Fast Scan Television
DXing Moonbounce

QRP Certificate Hunting
RTTY DXpeditioning

Slow Scan 160 Meter DXing
Contests Mobiling

Traffic Handling 80 Meter DXing
MARS Service Nets (Ecars) .
Home Building RACES CD — etc.
Facsimile

AUGUST 1974

Here is Dave WAIUFG, one of the new
hams licensed at the Crotched Mountain
Rehabilitation Center, operating Z2m from
his wheelchair — using the special call sign
WCICMC (Wheel Chair One Crotched
Mountain Center) during the weekend of the
wheelchair games which is celebrated every
year at the Center, which is located In
Francistown NH. The radio club there is
active and getting many of the students
licensed.

200 WATT 2m AMPLIFIER

TPL in Hawthorne, California has
been making some experimental 200
watt mobile amplifiers, but there are
problems. It seems that most of the
mobile antennas — the 5/8 wave jobs
that most fellows are using now —
won't take all that power. Watch out
for someone to come out with a Big
Mutha for FM. TPL has a price tag of
about $350 on the amplifiers if you
just can‘t stand not being the biggest
bully on the repeater. For sure they
hear you when you say, ‘‘Break!”’

Many denizens of Flatland can see
no reason why anyone should run
much more than maybe 25 watts

. mobile. They can not see this enough

so they are quite vocal about it. Nasty
sometimes. There are some ways of
rationalizing higher power — these
would be clearer to them if they spent
some time driving around the moun-
tains where a ten watt signal drops out
of the repeater when you get behind a
little hill — and most of the roads are
in the valleys, not on the mountain
tops. With some beef behind the signal
you can hold on to the repeater even
when you're in a gulch for a bit.

W6 — KH6 Team Waiting
FOR 2m FM QSO

The FM DXers in California and
Hawaii are monitoring 146.52 — .55 —
.58 nightly, waiting for that inevitable
band opening between the two areas.
Two amateurs waited it out in the
50's and won the Edison Award for
their diligence — that was a prize
awarded each year by General Electric
to outstanding amateurs — back when
G.E. sold a lot of tubes for ham rigs.

One of these evenings the band will
be open and the contact will be made
— who will go down in the record
books this time?

MICROWAVE OVEN

Visitors to 73 Magazine seldom
miss commenting on the microwave
oven in the lunchroom. This certainly
was one of the better investments
made by the magazine and it is used
every day for so many things thatitis
difficult to see how one could get
along without it now.

Ten seconds softens refrigerator
hard butter to spreading softness. A
week old hard roll in a Baggie (to keep
the moisture from escaping) is like
oven fresh in about 20 seconds. If it is
really hard it can be moistened a bit
before putting in the oven. Fresh
baked apples for lunch take about
three minutes for the large ones — you
core them, put some sugar, cinnamon,
a couple of raisins and some butter or
oleo in the hole, put them in a small
covered dish and into the oven. Any
sandwich that is better hot can be
made like better than new in twenty
seconds or so. Your coffee a little
cool? Zap it for ten seconds. You can
even have a fresh baked potato for
lunch — about five minutes! Hot soup
takes a couple minutes. Even (ugh!)
canned hash is less unappealing after a
couple of minutes of warming up. ..
but not much.

There has been a good deal in the
papers about oven leakage so the unit
at 73 is checked out every few weeks
— not a smidgeon of leakage yet. The
oven came from International Crystal
of Oklahoma City and, after several
years, has given absolutely no trouble
whatever. The leakage checker was
sent along at no charge so the oven

could be checked. When you consider

Cont'd page 111.
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Gam Antenna Installed — Andy Nuttle of
Gam in Manchester NH is installing one of
his new two meter antennas on the 73 Test
Car - the Datsun 240Z. Andy makes just
about every part of these antennas himself in
his highly automated factory. The 55-2 is
designed to have a particularly low angle of
radiation, thus squirting the rf in the desired
direction and not up toward some passing
plane as with some of the 2m antennas in
use today.



Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vil. 50N
Birmingham AL 35210

Would you believe amateur TV was
around in 1928? It's true, although it
differed tremendously from any
system wused today. In 1928 the
General Electric Company in
Schenectady NY was transmitting
experimental TV signals on “wave-
lengths which were located by listen-
ing for unusual signals.” (Available
information indicates this was pro-
bably between the broadcast band and
80m.) Commercial “converter kits"
were available from manufacturers
like Daven Company, and QST ran a
build-it-yourself article in May, 1928,
for the technically minded amateur.

Basically, this TV system used a
neon lamp to replace the receiver's
earphones, (which were usually con-
nected between the last audio stages
plate and B+) and the Nipkow
scanning disc principle. The theory
here was while the incoming signal
“blinked the neon lamp in a picture
manner,” the disc would rotate at
approximately 1700rpm to place this
information at the appropriate points
for reconstruction of sketches in their
simplest black and white form. The
neon lamp’'s flat surface area was
viewed through the disc while varying
the motor rheostat until it acquired
the same speed as the transmitting
disc, at which time a picture was to
appear rather than just a ‘‘meaningless
group of dots.” If the neon lamp was
too dim, either lowering the grid bias
or increasing B supply voltage was
suggested. This was an experimental
setup and | have yet to find informa-
tion on how well (if at all) the system
performed, although there were
opinions manufacturers would soon
build larger neon lamps for larger
pictures. While investigating this
“nostalgic TV,” another item was
uncovered which is worth mentioning

P e GE NOIO AW
& R = qi:.*?m SQUARE NEON LANE
%

e ——

here. In 1932, W2XF was transmitting
TV programs from a QTH in Al
Smith’s Empire State Building to
“local residents.”” Hams and com-
mercial TV? Can any of you old
timers shed some light on this era?

As | mentioned briefly in last
month’s column, this year's Dayton
Convention was Slow Scan TV's
greatest yet, and was suitably dubbed
“The year of the Digital Scan Con-
verter.” There were actually four
different slow to fast scan converters
in operation at the SSTV booth: The
WOLMD unit, the WONTP unit, the
WBO9LVI wunit and the
VE3GZM/VE3DVV unit. Although all
units used the same basic idea — that
of first storing a Slow Scan picture
then outputing this at Fast Scan rates
into a conventional TV, they differed
somewhat in specific circuitry. The
WINTP and WOLMD units varied pri-
marily in “front end design,” how-
ever, both units used memories which
were “loaded on the fly'* with up to
128 horizontal picture elements per
line. Their continuously recirculating
memory provided maximum utiliza-
tion of the approximate 65000 bit
storage. The VE3GZM/VE3DVV Scan
Converter was an interesting unit. It
used a large MOS shift register
memory and the composite Slow Scan
picture was loaded into this sync and
all. The memory was then sped up
1000 times and output directly at a
Fast Scan rate. . .sync included. This
is simple enough provided one can lay
hands on the necessary shift registers.
(These guys have a really interesting
story on their procurement of the
surplus shift registers, If you catch
them on the air, be sure to ask about
it!) | understand the WBOLVI unit
provided very good quality fast scan
pictures with exceptional stability,
but as yet | have no additional infor-
mation other than what appeared in
the May column on Steiber’s unit. |
hope to have more specific informa-

tion soon. | might mention the heart
of these scan converters were surplus
MOS shift register ICs, (2525s) which
are rather difficult to locate at low
prices. All four scan converters were
operating continuously at the SSTV
booth; two being fed from tape re-
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1928 style TV system for amateur test.

Final Results
Worldwide SSTV Contest
Sponsored by CQ Elettronica
and 73 Magazine
8-10 February 1974

1) WONTP  (77+5) x / (5x6) + (2x42) / =9.348
2) WAINXR  (44+0) x / (5x4) + (2x28) / = 3.344
3) WATQBV  (42+0) x / (5x3) + (2x28) / = 2082
4) WBAECE  (43+0) x / (5x4) + (2x21)/ = 2.666
5) IT9ZWS (3440} x / {5x3) = (2x25) / = 2.210
6) HBONL  (31+0) x / [5x6) + (2x19)/ = 2.108
7) WAIKYV  (33+0) x / (5x4) + (2x21) / = 2.046
8) EAADT  (34+0) x / (5x4) + (2x17)/ = 1.098
9) EA4JF (38+0) x / (5x3) + (2x17)/ =1.862
10) DKSEL (30+8) x / {5x3) + (2x16) / = 1.786
11) G3IAD (33+0) x / (5x3) + (2x17) /] =1.617
12) HABVK  (24+0) x / (5x3) + (2x18) / =1.224
13) 19PCB (22+0) x / (5x3) + (2x17) / =1.078
14) IT9ZDA  (26+0) x / (5x2) + (2x14)/ = 088
15) CT1PG 126+0) x / (5x2) + (2x13)/ = 036
16) 11PXC (23+1) x / (5x3) + (2x12) / = B97
17) OZ1AT  (22+0) x / (5x3) + [2x12) / - 858
18) 13HDC (15+0) x / (5x3) + (2x10) / = 525
19) K9BTU (160) x / (5x2) + (2x10)/ = 480
20) JATARA  (14+0) x / (5x3} * (2x7)/ = 406
21) JATFS (1040} x / (5x3) + (2x7)/ = 290
22) VEBSL (1140) x / (5x1) + (5x1)/ = 187
23) ISBPEM  (0+40) x/ (Bx1) + (2xB)/ = 153
24) 0Z2YC  Control Log

25) SMBCQV  Control Log

corders and two from SSTV Digital
Keyboards, which also attracted quite
a bit of attention. In fact, the SSTV
booth boasted a large crowd all the
time.

Incidentally, while on the subject
of Dayton, | wonder if any of you
have found a really good application
for those LED dual diodes which were
so popular. These little gems (which
were fairly inexpensive) will light
green when passing current in one
direction and red when passing
current in the other direction. | tied
one on a switching transistor base in
an FM rig for a T/R light, however,
that’s a far cry from its total capa-
bility. How about a sync tuning indi-
cator that lights green if sync fre-
quency is low, red if sync frequency is
high, and orange if sync is exactly
right on? Any other ideas? If so, send
me your ideas and schematic. . .1l get
them into a future column,

| have just received the final world
results of the SSTV contest from
Franco 11LCF, which are included in
this month's column. Congratulations
to all for a fine contest, and we hope
to “see’” you do it again (only better)
next year.

Finally, word just in from Barry
VK5BS, who's quite active on SSTV
from Australia, tell's of their SSTV
net which gathers at (0100 GMT
Sundays on 14.230kHz. They have a
fine group active which includes
VK3LM, 2KK, 3TE, 4TO and VK5BS.
VKBKK now has a “video synthe-
sizer” keyboard going, and P29MC is
on SSTV from New Guinea. VK9XX
and FOBAA also have joined the
SSTV activity, and it looks like quite
a few others are due on soon. Ah. . .
for the better propagation soon to
come.

K4aTwJ
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RADIO LIFE-INSURANCE

15 STANDARD..

FROM STANDARD

Only Standard offers you an Amateur Radio with a ““no-fault”
Life Insurance Policy that can save your radio and your
pocketbook, should your Standard ever need service
after its regular 180 day Warranty expires.

Your “out-of-warranty” cost

Model SR-146
Model SR-146A } $32.00 total

Model SR-C806
Model SR-C826 M

Model SR-C826 MA
Repeater RPT-1  $59.00 total

}$38.00 total

Our exclusive Astropoint Radio
Life Insurance Policy costs noth-
ing at time of purchase, and will
guaranty you a flat rate for repair
after the regular 180 day free
warranty expires. After an "'out-
of-warranty’’ repair, it will be re-
warranted for an additional 30
days. No hidden costs beyond
the flat rate repair charge listed
above from our factory in Wil-
mington, California.

Flat rate includes:

Repair of all faults in radio

Complete TX and RX alignment & tuneout
Modification updates made

Channels frequency aligned*

FM Certificate issued

Sealed in plastic & returned to you

Suggested retail:
$698 RPT-1 complete

*Note: All Standard Astropoint
crystals are lifetime
guaranteed FREE.

Suggested retail; $398
SR-C826 MA with
all channels included!

Suggested
retail: $298
SR-C146A with
5 channel
capability.

See your Standard dealer for more information on
Standard’s Radio Life Insurance Policy.

@ Standard

Y Communications

213/835-3134 « 639 North Marine Avenue, Wilmington, California 90744
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FCC NEWS.

Adopted: June 5, 1974;

Released: June 7, 1974

By the Commission: Commissioner
Quello not participating.

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

2. The Commission has under con-
sideration a petition (RM-2349) filed
by the American Radio Relay League
(ARRL). Petitioner requests the Com-
mission to issue an Order deleting
P07.89(c) of the rules. This section
now prohibits more than two repeater
stations being operated in tandem,
i.e., one station repeating the trans-
mission of the other, except for emer-
gency operations.

3. The ARRL claims a formal rule
making proceeding is unnecessary in
this matter, citing §553(b) of the
Administrative Procedures Act and
§1.412(c) of the Commission’s Rules,
as authority to support their position,
Pursuant to those subsections general
notice of proposed rule making must
be published except in certain limited
instances. Petitioner does not show
that the proposed rule deletion comes
within those exceptions.

4. In support of the requested
deletion, the ARRL offers the follow-
ing claims and arguments:

A. Some amateur radio organiza-
tions planning to develop networks of
repeater stations for use in times of
disasters are unwilling to implement
their plans unless the networks can
also be used for other amateur opera-
tions.

B. In the more sparsely populated
areas of the country, linked repeater
stations can provide more reliable
communications than can operation in
the high frequency amateur bands.

C. In the more densely populated
areas of the country, linking of re-
peater stations is neither necessary nor
desired by amateurs, and the privilege
of linking would be self-limiting.

5. Our findings, as stated in the
Report and Order in Docket 18803,
37 FCC 2d 225 (1972), upon review
of the comments filed in that Docket,
are that amateur repeater stations are
useful for increasing the range of VHF
and UHF vehicular and handheld

mobile stations in conducting intra-
community amateur radio communi-
cations, and for effecting emergency
radio communications which possibly
could not otherwise be conducted on
the amateur bands. Also, in the
interests of spectrum conservation, we
found the majority of situations could
be accommodated with a maximum of
two linked repeaters. In practice,
these findings have been verified
through information filed with appli-
cations for repeater stations. The vast
majority of repeaters use considerably
less effective radiated power than is
permitted, indicating most amateur
repeater stations are intended for
local, or intra-community, use. No
specific instance of even two linked
repeaters for general amateur radio
communications has come to our
attention. However, this aspect would
not normally come to our attention.

We are inclined to agree with the
ARRL that the prohibition s
unnecessary, since in more densely

populated areas, amateurs apparently
do not desire to link repeater stations
In the less densely populated areas
spectrum conservation is not as criti-
cal as elsewhere.

6. Therefore, we propose to delete
§97.89(c),

7. Authority for these proposed
amendments is contained in Section
4(i) and 303 of the Communications
Act of 1934, as amended.

8. Pursuant to applicable pro-
cedures set forth in §1.415 of the
Commission’s Rules, interested per-
sons may file comments on or before
September 18, 1974, and reply com-
ments on or before October 2, 1974,
In accordance with the provisions of
§1.419(b) of the Commission’s Rules,
an original and fourteen copies of all
statements, briefs and comments filed
shall be furnished the Commission. All
relevant and timely comments and
reply comments will be considered by
the Commission before final action is
taken. The Commission may also take
into account other relevant informa-
tion before it, in addition to specific
comments invited by this Notice.
Responses will be available for public
inspection during regular business
hours in the Commission’s Public
Reference Room at its headquarters in
Washington, D.C.

Adopted: June 12, 1974
Released: June 17, 1974

SUBPART F — RADIO AMATEUR
CIVIL

EMERGENCY SERVICE (RACES)
General

§97.161 Basis and Purpose.

The Radio Amateur Civil Emer-
gency Service provides for amateur

radio operation for civil defense com-
munications purposes only, during
periods of local, regional or national
civil emergencies, including any emer-
gency which may necessitate invoking
of the President’s War Emergency
Powers under the provisions of § 606
of the Communications Act of 1934,
as amended.

§ 97.163 Definitions

For the purposes of this subpart, the
following definitions are applicable:

(a) Radio Amateur Civil Emergency
Service. A radiocommunication ser-
vice conducted by volunteer licensed
amateur radio operators, for providing
emergency radiocommunications to
local, regional, or state civil defense
organizations.

(b) RACES station. An amateur
radio station licensed to a civil defense
organization, at a specific land loca-
tion, for the purpose of providing the
facilities for amateur radio operators
to conduct amateur radiocommunica-
tions in the Radio Amateur Civil
Emergency Service.

R97.165 Applicability of rules.

In all cases not specifically covered by
the provisions contained in this sub-
part, amateur radio stations and
RACES stations shall be governed by
the provisions of the rules governing
amateur radio stations and operators
(Subparts A through E of this part).

Station Authorizations
§97.169 Station license required.

No transmitting station shall be oper-
ated in the Radio Amateur Civil Emer-
gency Service unless:

(a) The station is licensed as a
RACES station by the Federal Com-
munications Commission, or

(b) The station is an amateur radio
station licensed by the Federal Com-
munications Commission, and is certi-
fied by the responsible civil defense
organization as registered with that
organization.

§97.171 Eligibility
station license.
A RACES station will only be licensed

to a local, regional or state civil
defense organization.

§97.173 Application for
station license.

(a) Each application for a RACES
station license shall be made on the
FCC Form 610-B.

(b) The application shall be signed
by the civil defense official respon-
sible for the coordination of all civil
defense activities in the area con-
cerned.

(c) The application shall be coun-
tersigned by the responsible official
for the governmental entity served by
the civil defense organization.

for RACES

RACES
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(d) If the application is for a
RACES station to be in any special
manner covered in §97.41, all of the
showings as specified in §97.41 for
non-RACES stations shall also be
submitted.

§97.175 Amateur radio station regis-
tration in civil defense organization.
No amateur radio station shall be
operated in the Radio Amateur Civil
Emergency Service unless it is certi-
fied as registered in a civil defense
organization, by that organization.

Operating Requirements
§97.177 Operator requirements

No person shall be the control opera-
tor of a RACES station, or shall be
the control operator of an amateur
radio station conducting communica-
tions in the Radio Amateur Civil
Emergency Service unless (a) that
person holds a valid amateur radio
operator license, and (b) that person is
certified as enrolled in a civil defense
organization, by that organization.

§ 97.179 Operator privileges.

Operator privileges in the Radio Ama-
teur Civil Emergency Service are
dependent upon, and identical to,

those for the class of operator license
held in the Amateur Radio Service.

§97.189 Availability of RACES
station license and operator licenses.

(a) The original license of each
RACES station, or a photocopy there-
of, shall be attach‘ed to each trans-
mitter of such station, and at each
control point of such station. When-
ever a photocopy of the RACES
station license is utilized in com-
pliance with this requirement, the
original station license shall be avail-
able for inspection by any authorized
Government official at all times while
the station is being operated and at
other times upon request made by an
authorized representative of the Com-
mission, except when such license has
been filed with application for modifi-
cation or renewal thereof, or has been
mutilated, lost, or destroyed, and
request has been made for a duplicate
license in accordance with § 97.57.

(b) In addition to the operator
license availability requirements of
§97.83, a photocopy of the control
operator's amateur radio operator

license shall be posted at a con-
spicuous place at the control point for
the RACES station.

Technical Requirements _
§97.185 Frequencies available.

(a) All of the authorized fre-
quencies and emissions allocated to
the Amateur Radio Service are also
available to the Radio Amateur Civil
Emergency Service on a shared basis.
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Iin the event of any emergency
which necessitates the invoking of the
President’'s War Emergency Powers
under the provisions of §606 of the
Communications Act of 1934, as
amended, unless modified or other-
wise directed, RACES stations and
amateur radio stations participating in
RACES will be limited in operation to
the following:

Frequency or Frequency Bands
kHz Limitations

1800-1825 1
1975-2000
3515-3550
3984-4000
3997 3
7097-7103 4
7103-7125 2
7245-7255 2
14047-14053 4
2

4

1
2,4

B~ B b

14220-14230
21047-21053

MHz

28.55-28.75
29.45-29.65
90.35-50.75

53.30 3
53.35-53.75
145.17-145.71
146.79-147.33

220-225

(c) Limitations.

(1) Use of frequencies in the band
1800-2000 kHz is subject to the
priority of the Loran system of
radionavigation in this band and to
the geographical, frequency, emission
and power limitations contained in
§97.61 of the rules governing amateur
radio stations and operators (Subparts
A through E of this part).

(2) The availability of the fre-
guency bands 3516-3550 kHz.
7103-7125 kHz, 7245-7247 kHz,
7253-7255 kHz, 14220-14222 kHz
and 14228-14230 kHz for use during
periods of actual civil defense emer-
gency is limited to the initial 30 days
of such emergency, unless otherwise
ordered by the Commission.

(3) For use in emergency areas
when required to make initial contact
with military units; also, for commun-
ications with military stations on
matters requiring coordination.

(4) For use by all authorized sta-
tions only in the continental United
States, except that, the bands
7245-7255 and 14.220-14.230 kHz
are also available in Alaska, Hawaii,
Puerto Rico, and the Virgin Islands.

Use of Stations
£97.189 Points of communications.

{a) RACES stations may only be
used to communicate with:

(1) Other RACES stations.

(2) Amateur radio stations certified
as being registered with a civil defense
organization, by that organization.

{3) Stations in the Disaster Com-
munications Service.

(4) Stations of the United States
Government authorized by the res-
ponsible agency to exchange commun-
ications with RACES stations.

(5) Any other station in any other
service regulated by the Federal Com-
munications Commission, whenever
such station is authorized by the
Commission to exchange communica-
tions with stations in the Radio Ama-
teur Civil Emergency Service.

(b) Amateur Radio Stations regis-
tered with a civil defense organization
may only be used to communicate
with:

(1) RACES stations licensed to the
civil defense organizations with which
the amateur radio station is registered.

(2) Any of the following stations
upon authorization of the responsible
civil defense official for the organiza-
tion in which the amateur radio sta-
tion iIs registered:

(1) Any RACES station licensed to
other civil defense organizations.

(1) Amateur radio stations regis-
tered with the same or another civil
defense organization.

(iii) Stations in the Disaster Com:
munications Service.

{iv) Stations of the United States
Government authorized by the res-
ponsible agency to exchange commun-
ications with RACES stations.

(vl Any other station in any other
service regulated by the Federal Com-
munication Commission, whenever
such station is authorized by the
Commission to exchange communica-
tions with stations in the Radio Ama-
teur Civil Emergency Service.

§97.191 Permissible communications.

All communications in the Radio
Amateur Civil Emergency Service
must be specifically authorized by the
civil defense organization for the area
served. Stations in this service may
transmit only civil defense communi-
cations of the following types:

(a) Communications concerning im-
pending or actual conditions jeopar-
dizing the public safety, or affecting
the national defense or security during
periods of local, regional civil emer-
gencies:

(1) Communications directly con-
cerning the immediate safety of life or
individuals, the immediate protection
of property, maintenance of law and
order, alleviation of human suffering
and need, and the combating of armed
attack or sabotage.

(2) Communications directly con-
cerning the accumulation and dissem-
ination of public information or in-
structions to the civilian population
essential to the activities of the civil
defense organization or that of other
authorized governmental or relief
agencies.



(b) Communications for training
drills and tests necessary to insure the
establishment and maintenance of
orderly and efficient operation of the
Radio Amateur Civil Emergency Ser-
vice as ordered by the responsible civil
defense organization served. Such
tests and drills may not exceed a total
time of one hour per week.

(c) Brief one way transmissiaons for
the testing and adjustment of equip-
ment.

£§97.193 Limitations on the use of
BACES stations.

(a) No station in the Radio Ama-
teur Civil Emergency Service shall be
used to transmit or to receive
messages for hire, nor for communica-
tions for material compensation,
direct or indirect, paid or promised.

(b) AIll messages which are trans-
mitted in connection with drills and
tests shall be clearly identified as such
by use of the words “drill” or “test,”
as appropriate, in the body of the
messages.

%ﬂEONTESI'S |

Tom DiBiase WBEKZD
/08 6th Avenue
Steubenville OH 43952

QRP QSO PARTY RULES

QRP Amateur Radio Club
International, Inc.

Starts: 2000 GMT Sat., Aug. 24, 1974
Ends: 0200 GMT Mon., Aug. 26,
1974

This contest is open to all amateurs
and all amateurs are eligible to com-
pete for awards.
Exchanges: Members: RST/RS, State
/Province/Country, QRP No.; Non-
member: RST/RS, State/Province/
Country, Power.

Scoring: Stations may be worked once
per band for QSO and multiplier
credit. Each member contact counts
as three (3) points, and each non-
member contact counts as two (2)
points. Non- W/VE stations count as
four (4) points.

Multipliers: More than 100 watts (200
PEP) X 1.0; 25 to 100 watts (50-200
PEP) X 1.5; 5 to 25 watts (10-50 PEP)
X 2.0; 1 to b watts (2-10 PEP) X 3.0;
Less than 1 watt (2 PEP) X 4.0.

Score: QSO points X Total No. States,
provinces and countries per band X
appropriate power multiplier.
Frequencies: CW: 3540, 7040, 14065,
21040, 28040; SSB: 3855, 7260,
14260, 21300, 28600, 50350; Novice:
3720, 7120.

Call: CQ QRP.

Awards: Certificates will be awarded
to the highest scoring station in each
state, province and country. Second
and third place awards will be given
where activity warrants, A certificate
will also be awarded to the lowest
power station showing at least three
genuine skip contacts.

Logs: Send logs to Bill Fallon
WA4KFB, 124 Stoll Avenue, Louisville
KY 40206. Send full log date, bands

used, equipment and power level used.

Note: Look for DX stations on 7030
at appropriate hours.

NEW BERN

The city of New Bern NC is cele-
brating its Bicentennial August 16-25.
| have applied to the FCC for a special
call for operations during that period.
The call is KB4ERN. A special QSL
commemorating the event is planned.
The New Bern amateurs will be active
from public events during the week
and will be on the local TV station.
We are especially interested in QSQing
stations in Bern, Switzerland. Opera-
tion is planned for 80 through 10m,
CW and SSB, 20m Slow Scan, and 2m
FM via repeater. For more informa-
tion contact James L. Cason |l
WB4CCU, 5213A Trentwood Drive,
New Bern NC 28560.

WBBKZD

AMSAT
NEWS

Michael Frye WBELBP
640 Deauville Dr.
Dayton OH 45429

“LICENSING ARRANGEMENTS
FOR AMSAT-OSCAR 7"

On March 15, 1974, AMSAT was
issued a special license for the
AMSAT-OSCAR 7 satellite, with the
call letters W3OHI. Unique in that this
is perhaps the first actual license
issued to an amateur satellite service
space station, the new license culmin-
ates six months of discussions and
meetings between AMSAT and the
U.S. Federal Communications Com-
mission concerning the specific pro-
visions governing the operation and
use of OSCAR 7

With the license the following
waivers were granted for OSCAR 7
after launch and for portable or
mobile operation of the spacecraft
during tests before launch:

A. Section 97.43: The requirement
for every amateur radio station to
have one land location was waived.

B. Section 97.61: Any mode of
emission authorized on uplink fre-
quencies may be retransmitted on the
downlink. (For example, teletype
transmissions allowed on two meters
can be retransmitted on the ten-meter
downlink of the two-to-ten meter
repeater, even though teletype is not
ordinarily permitted at the high end
of the ten-meter band.)

C. Sections 97.7 and 97.79: Any
transmissions to the satellite from
amateur radio stations may be retrans-
mitted by the satellite without regard
to operator frequency privileges on
the satellite downlink frequencies.
(This means that, as with OSCAR 6,
Technician Class licenses will be per-
mitted to use the two-to-ten meter
repeater, even though their signals will
be retransmitted on ten meters, a
band not normally allowed to Techni-
cians.)

D. Sections 97.117 and 97.123:
Telecommand stations authorized by
AMSAT may transmit coded tele-
command signals to the satellite, with-
out identifying their transmissions.

E. Section 97.87: The various re-
guirements for identification of the
satellite’s transmissions were waived
to the extent that only the last two
letters, HI, of the call sign W3OHI
need be periodically transmitted by
the satellite.

Orbital Information

Orbit Date  Time Longitude
(Aug) (GMT)  of Eq.
Crossing "W
8194 1 0055.1 62.1
8207 2 0150.0 75.8
8219 3 00499 60.8
8232 4 014458 74.5
8244 5 0044.8 59.5
8257 6 0139.7 73.2
8269 7 0039.6 58.2
8282 8 01346 71.9
8294 9 0034.5 56.9
8307 10 0129.4 70.7
8319 11 00294 55.6
8332 12 01243 69.4
8344 13 0024.2 54.4
8357 14 0119.2 68.1
8369 15 0019.1 53.1
8382 16 0114.0 66.8
8394 17 0014.0 51.8
8407 18 0108.9 65.5
8419 19 0008.8 50.5
8432 20 01038 64.3
8444 21 0003.7 49.2
8457 22 0058.6 63.0
8470 23 01635 76.7
8482 24 0053.5 61.7
8495 25 01484 75.4
8507 26 0048.3 60.4
8520 27 01433 74.1
8532 28 0043.2 59.1
8545 29 0138.1 72.9
8657 30 0038.1 57.8
8570 31 0133.0 71.6
AMSAT Newsletter
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By: Gus M. Browning, W4BPD
Drawer “DX"’
Cordova, SC 29039

| was reading an article a few weeks
ago that said the new 11 year sunspot
cycle had already started. We all hope
this 1s true | am sure because it will
mean DXing will be a little easier. |
guess it will start off gradually and
slowly build up, maybe taking a few
years before conditions really get
“hopping” again. Band conditions will
be watched very carefully to see if
they are really going to get any better.
We will all see about this. Can you
picture the QRM when the sunspots
really open up the bands’The follow-
ing DX has been worked in conditions
not considered good: VK2Z0/C21,
3D2CC, P29PK, A3HFX, H35FX,
KABAX, TB7AAU, JT1KAA, 3B8DA,
HG8U, FO8DY, TA2SC, APZ2ED,
71Q7DW, 7P8AY, 4W1AF, JTI1AT,
9X5AB, A51PN, VEG6CB/SU, CR8AB,
AP2KS, CR4BS, RHG6IEG, JY3ZH,
RAOIWH, 9V1RV, 4W1GM and many
more. | want to hear 20m when those
sunspots get ‘“right,” it should be
very interesting’ to hear rare DX
QRMing rare DX! '

Any of you who happen to have a
good (black and white preferred)
photo of rare DX stations please send
it to me for use in this column. My
supply of really good photos is just
about non-existent. Photos of DX
operating positions and antennas, etc.,
are what most fellows would like to
see.

| have been trying my best to geta
complete list of every “DX spot”
(islands, provinces, oblisks, enclives,
states, neutral zones, etc.) in the
world and have found it to be quite a
task. Even when it looks complete |
know many places will be overlooked.
When the “Super WTW"’ list is printed
| will leave plenty of blank places for
additions as they turn up. The WTW
standard list will be included in the
sheets, being marked with an *, the
sheets can be used for either regular
WTW or the new Super WTW Award. |
will let you know in this column when
the all new sheets are printed and
ready to be mailed out.

I mentioned some months ago how
to make a “line-voltage’” booster to
overcome the brownouts that may
occur here and there, (low line voltage
Is called a “"brownout, in case you
didn't know!). | received far too many
inquiries to personally answer via mail
{my time is used up here). The pro-
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blem is so simple that an article on
how to do the job is not necessary.
Just measure your line voltage, sub-
tract that from, let's say, 117 (the
voltage you want) then select a fila-
ment transformer that will deliver that
many volts plus a little because this
transformer will have on its primary
the brownout voltage, use one that
will deliver enough amperage for your
needs. Plug this filament transformer
iInto your brownout voltage ac line,
then connect the secondary (the fila-
ment winding) in SERIES with your
rig, if this reduces the voltage to your
rig, just turn over the ac plug on your
“boosting” transformer and the vol-
tage will then increase
decreasing. You can connect any num-
ber of these filament transformers up
to get more voltage. Connect the
primaries all in parallel and the secon-
daries in series. (Polarized to boost
voltage, of course.) Now is this simple
enough for everyone? Let me know if
it is not, please.

Any of you thinking of going on a
D Xpedition, give it a lot of thought
and keep in mind that propagation is
not at its best, expenses are quite high
overseas (a lot more than they used to
be), allow at least 20% extra for
“unknowns’ to pop up, because they
most certainly will, and then if it still
looks good to you, go ahead with
your plans and good luck to you. As
for myself. | am now laying low to see
what the future holds for me. | want
one more crack at being rare DX fora
few months or maybe even longer, but
| do want propagation and the neces-
sary finances.

| wonder if anyone would like to
drop me a line telling me of anything
they would like me to discuss or write
about in this column? | am always
wide open for your suggestions.

Any DX station that has no USA
QSL manager is overlooking the easy
way to QSL (cheapest way too).
Plenty of USA stations will take up
your QSL chores and | will be very
glad to assist you in finding a QSL
manager. This is not a problem.

DX stations, DXpeditions, please
remember that many USA stations
cannot call you below 14275 kHz,
and they would like the chance to
have a crack at working you. Try
tuning 14275 up every now and then.
If you want to select them even
better, try tuning “up and down”
from 14275. You will hear fellows
you have never heard before, and they
will thank you for being so con-
siderate of them, and THEY WILL BE
HAPPY!

I am still QRX for a few very
“simple articles’” on these little ICs! |
would like to see an article showing a
number of diagrams on how to con-
nect various types to + by 2 right on

instead of .

up to + by 16, all numbers from
2--16, especially such numbers as 7, 9,
11, 13, 14 and 15. | am sure if | got
every article ever written on the 7400
series | probably would find most of
what | want to know. | spent two
nights rounding up every article on
those ICs and yet still nothing on the
odd numbers | really wanted to know.
| have an 18 position four deck switch
that | want to use, with each position
dividing by whatever it is set on e.g.,
position 9, + by 9, position 13, = by
13, etc. | don’t care how many 7400
series ICs it takes, they are cheap
enough. The articles should be written
so that a fellow doesn’t have to be a
computer expert to understand it.

If you want to hear a lot of very
good and at times rare DX, park your
dial on 14331 kHz while you are
fooling around your shack (with the
“system' on the speaker). Of course,
you will hear a lot of very common
stuff most of the time, but, be very
patient and sooner or later the “‘good
stuff" will show up. It seems as if a lot
of the DX stations like to “mix it up”
with the gals now and then (who
doesn’t — hi).

The best way to work DX is to do a
lot of listening and very little yak.
And listen to the DX stations instruc-
tions. When they say W2 they mean
just exactly that and not W4 or W7
etc. It doesn’t take a big fancy an-
tenna and a "big gallon.”” It just takes
a little common sense and a little
know how. You can do it too.

Liberia has a new prefix — AS8;
Burma — AP2KS has in the works a
trip there, and has requested a license
and hopes to put this spot on the air.
Good luck Ole Buddy on this one,
they wouldn’t let me even get off the
plane in Rangoon.

South Yemen (Old Aden — VS9).
AP2KS has also applied for a license
to operate from this, now rare spot. |
suggest you watch the 73 Hotline for
full info if it comes too fast for this
column.

Tibet and Zanzibar have been re-
moved from the DXCC list as of June
1, 1974. QSOs with Tibet will count
towards China and Zanzibar will
count for Tanzania. When someone
operates from Kingman Reef it will be
added to the DXCC. You take two
backward and one forward. WTW will
still keep Tibet and Zanzibar as separ-
ate countries plus we will add
Kingman Reef — 3 steps forward.

| hope all of you answered the
questioneer sent out by DXAC a few

months ago. It was a good chance to
“have your say’’ about countries, etc.

| guess this wraps it up for this
month, see you next month fellows.

73 es DX,

de, BPD
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REPEATER CALL

(WR only)

FORMER CALL

LOCATION (City) STATE

INPUTS OQUTPUTS

USEFUL RANGE (RADIUS)

EQUIPMENT

Hz
[ SPLIT SITE
REPEATER GROUP/SPONSOR TRUSTEE l|[J—1"‘|"F"E OR MFR. 4
DL ceriiffy that | have recewed

no ocutsicde assistance while com
plating this form

DATE

SOURCE (NAME/CALL) |SPECIAL OR EMERGENCY FUNCTIONS"

¢REPEATER UPDATE

ISTENIN

%4 ?E BE 33 7ﬂﬁﬁ4 32

UPDATES
NEEDED

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.

AL WRAAEJ Birmingham G200 4n, ([ HMREN PR 634694 Don't be bashful — remember, it's
AL WAMWF Montgomery DELETE H‘;’;‘;;"" Palin 5256 g5 always easier when you have someone
AL WR4AGA Mt. Cheaha EJM-;E VA Borven Springs 607667 10 give you that added bit of con-
RE ";";fr:ﬁ:_ o 6.166.78 A WR4ADV Charlottesvile 6.286.88 fidence.
AK WRIACT Eagle River 616676 f.,“;;“.;;‘;: "‘u““_'::“ oetere 73 would appreciate amateurs and
DE WR3ACV Wilmington 175715 A s43703 Cclubs looking this list over and helping
e m:::g gi‘::ﬂ:imm ‘“ﬁ'ﬁﬂ“ﬁﬁ (Briarpatch Mt.) whoever they can. Do you remember
M WRBACF Detroit 6.046564 VA WBAHCX Lynchburg DELETE

Formerly: KBVLN VA WR4ADY Lynchburg 6.34-6.94
MI  WRBABI Oshtemo 5.19-6.79 (Forrest) Aaron Jackson Jr.

Formerly: K8TIW VA WB4QEOD Richmond T1.336 6.34-6.94 P.0. Box 123
MT WR7JADN Bozeman 6.78-6.88 VA WR4ACL Staunton 6.37-6.97 Cﬁntl]n Nl: 23323

Formerly: W7YB VA WB4QFF Tyson's Corner 6.31-6.91
NY WR2ADW Utics-Rome 534694 VA WRAAGT Winchester 5.22.6.82 James D. Guy K7UAN

Formerly: K2G V! WV KBSXO  Huntington DELETE 5818 S. 21st Dr.
OH WRBADO McConnelsville §.22.6.82 WV WRBABY New Martinsville 6.34-6.94 Phoenmix AZ 85040
SC Anderson 6.22-6.82 Formery: WASART Robert Brvan
SC WRAAFX Charlestown Ti1.477 634694 Wl WRY9ACA Fon Du Lac 1.69-7.09 P.O Eﬂl?l

Formerly: WBAQGK WI  WASAYR Green Bay PL TI1.B  6.28-6.88 oy ;
SC WA4MPC Columbia DELETE 7.727.12 Cockeysville MD 21030
SC WR4AGM Florence 6.376.97 WI WRIACR Plymouth 7.84-7.24 Telephone: 301-666-8453
SC WBAPUP Greenville DELETE Formerly: WBOFXS ; .
SC WRAADP Pickens 540.7.00 WY WR7ADK Laramie 6.34-6.54 E'SS"'E..-.L,; Eilil;su“
TN WA4BS  Memphis §.22.6.82 6.76-6.94 « Uy

444.00-449.00 Formery: WA7EGK West Branch |A 52358

TN WR4ABS Memphis §.18.751 BERMUDA

Formerly: WA4HBY VPSBA 6.34-6.94
10
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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.
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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-910-830-68425
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£2 per 25 words for non-commercial

Price -
ads; $10 per 25 words for business ventures. No
display ads or agency discount. Include your
check with order

Deadline for ads s the 15t of the month two
months pnor 0 publication. For example
January 1st 15 the deadline for the March issue
which will be mailed on the 10th of February.

Type copy. Phrase and punctuate exactly as
you wish 1t to appear. No all-capital ads.

We will be the judge of suitability ol ads. Our
responsibility for errors extends only 1o print-
ing a correct ad in a later ssue

For $1 extra we can maintain a reply box for
YOou.

We cannot check into each advertiser, so Caveat
Emptor .

TOROIDS 88mH, 44mH, unpotted,
for RTTY SSTV, filter and oscillator
applications. $5 per dozen, postpaid.
Telecom Services, Box 4117,
Alexandria VA 22303.

FREE CRYSTALS with the purchase
of any 2m FM radio. Write for our
deal on the rig of your choice. Fac-
tory authorized dealers for Collins,
Regency, Drake, ICOM, Alpha,
Kenwood, Tempo, Genave, Swan,
Clegg, Ten-Tec, Standard, Midland,
Telex, Hallicrafters, Venus, Hy-Gain,
CushCraft, Mosley and Hustler. For
the best deal around on HF or VHF
gear, see us first or see us last, but see
us before you buy. Write or call us
today for our low quote and become
one of the many happy and satisfied
customers of Hoosier Electronics,
R.R. 25, Box 403, Terre Haute IN
47802. (812) 894-2397.

SELL: Drake TR22 3 months old
mint condition. Cables, nicads, case
652/52, 94/94, 13/73, 16/76, 34/94,
72/12. Joseph Reed WB9JXU, Route
1, Mountain Wi 54149,

HALLICRAFTERS SX-111 receiver,
80-10 meters, product detector, notch
filter, .5—5kHz selectivity. $100 or
nearest offer. David Lindey, Box 708,
USNSGA, FPO NY NY 09518.

WANTED: Complete Collins S-line;
Ken WABJJB, P.O. Box 355, Neder-
land TX 77627. Phone (713)
722-4196.

TECH MANUALS for government
surplus gear — $6.50 each:
R-390/URR, R-220/URR, URM-25D,
CV591A/URR, CV-278/GR, TRM-1,
TS-382D/U, TS-497B/URR,
TT-63A/FGC, URM-32. W3IHD, 7218
Roanne Drive, Washington DC 20021.
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EQUIPMENT FROM 73

The following list of gear, unless
otherwise noted, consists of brand
new equipment purchased for testing
purposes only. Some have been tested,
some remain unopened Iin original
cartons. We are offering this gear at a
considerable discount on a first-come-
first-served basis. Please send Money
Orders or Certified Checks only to 73
Magazine, Peterborough NH 03458.

MITS S0BM Calculator wips/case (ST ) pewe .. ... ... ... ... 5 00
Vanpiard Scaler - by 10 - 1o 2008H; (51280 ... . -
Regency V6ch scanmer TME-H-LMU (SI00] new . . S 285
SBE Scanvision, complete, likenew (S800) . ... . . ........ S 500
Fickering CW keyboard KB-1 (S255) wsted . ... .... .. e LT S 175
ulsdding Hi-Scan  Beh seanner—tested (S180) . ... .. .. .... 5 89
Matorola KW 2m amplifier—used . “r $ 350
Heath IC-2009 calculator bvand nn.rllﬂﬂﬂ . S 11
Signal Dne CX7-A—tested - perfect hike new lﬂuﬂ: ..... $1990
Kenvwood Twens—tetied ke new (S90O00 . ... . . ... ...... 5§ 750
Concord vides momtor VM 12 tested (5400) 5 250
Concord all channel TV tuner Dem 911 (5600 ... . ... ... ..... $ 250

Regency 450 MHz scanner - (S200) -Whemew ... . . .. S 140
Vantroncs PA-50 2m amp ($110) -brand new— 10w in 50vout .. . .§
AP tone burst gen—5 hreg-TB-5—exc ($32.50) ................5
Hitachi steren cassette recorder- exe~{S1200 ..................8
Hitachi AM-FM cassette recorder—exe—(800) .. ... ............ L1
Antenna Spec rubber ducky anteonas HMA 2m ... ... ... . 8
Radio Shack Code cossette-new (S6) .. ... ... ........ R
Regency HR-B (5240) tix meter 10w xewr T2ch ... . .
Regency ACT-REH/L Scr (S160) VHF/UHF Bch xc1 receiver ... S
$
5
s
s

BEaaS3B8R

Eﬂlﬂmlmwnﬂ1h|hhnm :

g8

Regency HR-2MS (S319) 2m 15w xowr wath Bchscanner .. ... ..
SBE SBAS0TRC (S180) 450 MH: transverter
SBE SB-1PA (S190) 10w in 80w out power amplifier 2m . ... ... ..
Regency Pocket scanner & channel ACT-PAH (S120) ... ... .. ..
Cobra 220 MHz Transcoiver 10w 12ch (83000 . ... ... .. ........ § 256
Amphenol RG-8/U Polyfeam 100° w/PL-259 connector (524) . . .
Standard 14U 2m 22ch superfantastic g, VOX (S510) dema

Paiicom 2m HT —brand new—{$2500 . .. ...

-
[Zu ) ]
[ T- - |

All Prces fol: UPS collect
73 Magazine — Peterborough NH (3458

FOUNDATION for Amateur Radio
Annual Hamfest Sunday, October 20,
1974 at Gaithersburg Maryland Fair-
grounds.

SELL: Drake TR4, AC4, MS4
Speaker, Heath HD-10 Keyer, HM-102
Wattmeter, HD-15 Phone Patch, Eico
Model 460 DC Wide Band Oscillo-
scope 2KW Linear Homebrew. All
Mint, Best Offer. Knud E.M. Keller
c/o 73 Magazine, Peterborough NH
03458.

HERE IT IS — Heathkit 10-105 — still
in the box unassembled. List $400 —

our sensational price $379.00. 73
Magazine, Peterborough NH 03458.

TELETYPE EQUIPMENT For Sale:
Models 14, 15, 19, 28, 32, 33. TD’s,
Reperfs, KSR's, ASR's. Parts or com-
plete machines. Write needs and send
SASE for complete listing and prices
Larry Pfleger, 10615 W. Ridge Rd.,
Apt. 54, Hales Corners WI 53130.

MIX PLEASURE with pleasure at the
Hamburg International Hamfest on
September 21. For information con-
tact Lin Brownell WB2HCL, 210
Buffalo, Hamburg NY 14075.

AUTOMATIC TELEPHONE Answer-
ing Computer. The best available. List
$239.95. | have two new and still in
boxes for $150.00 each. Warranty is
still good. First check takes one or
both, WB8BCTA, 1000 Moore Road,
Conway MI 49722

THE ORIGINAL FM Hamfest Sunday
August 4, 1974, near Angola IN. Free
flea market, entertainment for ladies
and kids. Picnic grounds, campsites,
boating, food, soft drinks, available
rain or shine. For information con-
tact: Fort Wayne Repeater Assoc. Box
6022, Fort Wayne IN 46806.

DANVILLE HAMFEST at Douglas
Park in Danville IL on September 1,
1974. Take Bowman Avenue Exit off
1-74 and follow the signs. Prizes will
include a low-band rig and VHF gear,
antennas, electronic keyer, watt-
meters, SWR bridges, and many
others. Camping and motel accomoda-
tions nearby. Food and plenty of
parking available. Huge flea market
and commercial displays. Tickets are
$2 or three for $5. Advance tickets
available from Dave WAS9PDS, Dolan
Rd., Catlin IL 61817. Send check or
M.O. and SASE. Talk-in on 22/82 and
94 simplex.

WYOMING RANCH LAND. No
QRM-QRN. Wild horses, antalope,
deer, 10 acres — $25 down, $25

month. Owner — Michael Gauthier
K6ICS, 9418 Florence, Downey CA
90240.

MOTOROLA PORTABLES — Expert
repairs, reasonable prices, fast turn-
around time. More details and flat rate
catalog FREE. ldeal Services, 6663
Industrial Loop, Greendale WI 53129.

BUY-SELL-TRADE write for
monthly mailer, give name, address,
call letters. Complete stock of major
brands new and reconditioned equip-
ment. Call us for best deals. We buy
Collins, Drake, Swan, etc. SSB & FM.
Associated Radio, 8012 Conser, Over-
land Park KS 66204. 913-381-5901.

MOBILE IGNITION shielding gives
more range, no noise. Everything from
economical suppression kits to custom
shielding. Literature Estes Engineer-

ing, 543-A West 184 Street, Gardena
CA 90248.

PERSONAL ATTENTION plus the
best cash deal anywhere is what you
receive at QUEEN CITY ELEC-
TRONICS in the heart of the Mid-
west. Queen City carries all major
brands including; Drake, Tempo,
Kenwood, Yaesu, Swan, Regency,
Clegg, Standard ICOM, Genave. Write
or phone us for your equipment
needs. Queen City Electronics, Inc.,

7404 Hamilton Avenue, Cincinnati
OH 45231 (513) 931-1577.

SARA HAMFEST Sunday August 11,
1974. Riverside Park Murphysboro | L.
Tickets $1, 3 for $2. Write Wm.
Johnson, 502 W. Kenicott, Carbon-
dale | L 62901,
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FREE BARGAIN Catalog. Tran-
sistors, relays, ICs, puts, LEDs read-
outs, resistors, capacitors, thermo-
couples, transducers, circuit boards,

unique components. Chaney'’s, Dept.
A, Box 15431, l.akewood CO 80215.

HANDIE-TALKIE 2m, 5 channels,
2.2W, with external speaker/
microphone, case and spares, Repco
8TN1H55KM. $250.00. WBEUMJ —
call (714) 870-6829.

TRADE COMPLETE collection 73
Magazines in 73 binders for either
SB-610, SB-620, SB-630 in good con-
dition. K4PNJ/5, 2321 Shadywood
Drive, Forrest City AR 72335.

NOW PAYING $1750.00 and up for
618T/ARC-102 $1200.00 and up
for ARC-51 — %1500.00 and up for
GRC-106, also parts for these sets.
D&R Electronics, R D. #1 Box 586,
‘Milton PA 17847 after 6:00 (717)
742-4604.

WARREN HAMFEST, largest family
style hamfest at the East. Sunday,
August 18th, at Famous Yankee Lake
Park. Giant fleamarket, swimming,
picnicking: all free. Details, QSL
W8BVTD.

WANTED: RCA CMCT 30. Also, G.E.
2m progress line base and manuals for
them. Patrick Butler, 5110 Willard
Rd., Peoria Heights IL 61614.

a0 MHz BAND

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

From WA7ZECY. . .worked KL7IBG
in Ketchikan twice, Hank was in from
0251 to 0648 C.U.T. with signals at
times peaking 10 over. Most contacts
during this period were into California
and Arizona. Scott says the band was
in excellent shape in other directions
too with contacts made during the
same period into lowa and South
Dakota. “Most of the months (May)
DX was concentrated to the southern
half of the U.S. Nothing much to the
Midwest or East coast and New
England. Most of us in Oregon need
W1 contacts for WAS. So far things
have been slow and not too exciting.”
| am sure many of you would disagree
with Scott's evaluation in view of the
above.

Joe WB40OSN, says Florida has had
some good openings to the West coast
with WEANN, WAGBMHZ, K60DV,
K7PX| and K7TLO worked with nice
signals. “On the morning of the 25th,

AUGUST 1974

F.R.R.L. HAMFEST— September 22,
at beautiful Phillips Park, Aurora I L.
Picnicing, Zoo and Gardens for the
whole family. Talk in on .94 and .52.
Mail $1 advance donation with SASE
to WBOHYH, President, 1888D Carna-
tion Ct.,, Aurora IL 60506. Drawing
#1: HR-2b, #2: ACT-R10H/L/U and
many others. Will ship U.P.S.

CALL LETTER LICENSE PLATES —
still being collected by 73 Magazine
for possible cover use. Please send in
an old call letter plate -- most treasur-
ed are out-of-district plates such as
W2NSD/NH, etc. Got any real oldies?
73 Magazine, Peterborough NH
03458.

VERY INTERESTING! Next 5 issues
$1. “The Ham Trader,” Sycamore IL
60178. (Ask about our * HAM EQUIP-
MENT BUYERS GUIDE” covering
receivers, transmitters, transceivers,
amplifiers 1945—74. |Indispensable!)

NG SAW PUZZLES wanted. If you
have any old wooden jig saw puzzles
in your attic or run across them at
an auction (the go for 25¢ usually),
please keep in mind that Wayne Green
collects them and might even pay a
buck apiece for them. C/O 73 Maga-
zine, Peterborough NH 03458. Wood,
not cardboard - and complete.

REGENCY Scanner ACT10H/L/U,
new In sealed carton (extra Father's
Day present) — $135. TRC-8 and
AN-TRC-19 220MHz gear also.
Carpenter K1TGE, Parmenter Rd.,
Hudson MA 01749.

HAMFESTERS 40th annual Hamfest
and picnic, Sunday August 11, 1974,
at Santa Fe Park, 91st and Wolf Road,
Willow Springs IL (southwest of
Chicago). Exhibits for OM’s, XYL's.
Famous Swappers Row. Information
— contact, Vince Pronites WASEOM,
7206 So. Damen Avenue, Chicago IL
60636. Tickets write — Jos, Paradyla,
WA9IWU, 5701 So. California Ave.,
Chicago IL 60629,

NOVICES 75W monoband trans-
ceivers 80-40 or 15m only $59.50
75W tribanders 80-40 and 15m only
$89.50. Unconditionally guaranteed.
Fully expandable into general when
you get general class license. Get on
the air immediately. Send for free
literature Hermes International, Box
989, Floral City FL 32636.

WANTED: General Class (or higher)
hams to join 4,500 member Morse
Telegraph Club. Hundreds of hams
already belong. Send modest $3 an-
nual dues (includes subscription to
great slick paper newspaper, “Dots
and Dashes”), to GST A.J. Long, 520
West Schwartz St., Salem IL 62881
for membership card and assignment
to nearest chapter.

TRADE Collins R-390A/URR ex-
cellent, cabinet and complete set
cables and tubes. Want synthesized
2Zm FM xceiver or complete
SRC-146A and amplifier. Will ship. T.
Fleming, 5019 W. 29th, Little Rock
AR 72204 (501) 664-3498.

while sitting and drinking coffee with
Bob W4GDS, we listened to a fantas-
tic opening to the West coast and
Puerto Rico. The California stations
were 40 to 50dB over as were the
KP4’s. We worked W100P/KP4 who
lhad a 59 signal while running on
TWO Watts.” Joe says he has heard
several stations say they did not have
an address for KZ500 and passes
along the information. Send your QSL
(with 1 or 2 IRC’s) to Don KZ500,
P.O. Box 2097, Balboa, Canal Zone.

Art WATEXN, has his Laporte
Rhombic up and estimates 27dB gain.
The 249.93m (820°) of wire is
mounted on seven push-up TV masts
and fed by 68.58m (225°) of Belden
#8290 twin lead to a balun at the
transceiver., The whole thing s
pointed at Boise ID with a slight
overlap on Montana and Utah, the
other states Art needs to complete the
48. Es have not been too great at this
time of writing but expectations are
high for June and July.

Another group formed to promote
6m is the SIX-SIX Club, Inc., with
headquarters in Indiana. Contact the
Secretary/Treasurer, Ted Winkel
WB9AHJ, 607 East Street, Madison

IN 47250 for an application form and
further information. The club has over
100 members in seven call areas and
publishes a newsletter which is avail-
able for an SASE.

Ray K5ZMS, reports SMIRK is over
the 300 mark with members in 37
states and 10 countries. | am sure
anyone even slightly active on the
band is aware of the interest and
activity the SMIRK organization has
created. Ray requests that check and
money orders sent with membership
applications be made out to SMIRK
rather than to him and mentions also
that it is not necessary to send a QSL.
Ray will be more than happy to QSL
from Texas for those who need it but
the QSL work load in addition to the
membership certificate work is getting
the best of him.

Ted WASFEF, of SPESM says the
three organizations mentioned above
are forming a council to coordinate
the programs of all three in order to
better accomplish their common aims
and invites similar organizations to
join in their efforts to increase band
occupancy, eliminate TVI and in
general make 6m a better band.

WADABI
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SOLID STATE NEWS

In a recent editorial Wayne asked if there
was anyone out there in Hamdon who would
like to write a solid state column for us. The
result;: We were inundated with sample
columns. Our minds were bogagled and we
couldn’t reach a decision on which column
to run. So we've decided to let you make the
decision for us. Here are two columns. Next
month we’ll run more. Write and tell us
which column you liked the best. We'll tally
up the results and use the column that gets
the best reader response.

William J. Vette K6TXR

Besides the well known advantages
of life in California — anyplace in
California — life in the San Francisco
Bay area (southern peninsula) has
many special advantages for anyone
interested in the fantastic develop-
ment of solid-state electronics. The
Santa Clara Valley is now known the
world over as ‘'Silicon Valley.” In the
cities of San Jose, Santa Clara,
Sunnyvale and Cupertino you will
find the plants of most of the solid
state manufacturers of the world, and
fascinating new developments are
practically everyday occurances.

Each month | will brief you on
what new products the various manu-
facturers have announced.

Quad Op Amps And A
Synthetic Transistor

To lead off, | called Art Fury
WAGJLJ, the Linear Products market-
iIng manager at National Semicon-
ductor, to see what was new with
them. | expected to hear some more
about their new series of quad op
amps (the LM139/LM239/LM339
quad comparators and the
LM124/LM224/1LLM324 and LM3900
op amps). The last time | talked with
Art he was quite excited about the
advantages of these new ICs. The
chips in this series each consist of four
independent operational amplifiers or
comparators, with numerous advan-
tages over most previous op amps.
These quad devices are made to
operate over a wide range of supply
voltages (2-36Vdc) from a single vol-
tage source, or from separate positive
and negative supplies such as are
required by most other types of op
amps. These chips feature very low
current drain, extremely low bias
current, and the output is fully com-
patible with TTL, DTL, ECL, MOS
and CMOS logic systems. All in all, an
extremely interesting lot of chips,
with numerous applications to ham
uses such as active filters, oscillators,
pulse generators, time delay gener-
ators and a host of other interesting
circuits. A great bargain, even if you
don’t use all four of the amps on the
chip. The price of the LM3900 is only
75 cents in lots of 100!
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That wasn’t the device Art wanted
to talk about this ume. He was all
excited about National's new tran-
sistor which is not a transistor. The
LM195/LM295/LM395 is an IC which
pretends to be a PNP power transistor
— and an FET, at that! The mas-
querade 1S so complete as to include
packaging in a standard TO-3 tran-
sistor case, with a pair of pins for base
and collector connections. The
emitter is connected to the case and
will be grounded in most applications.
The LM195 refuses to act like a
transistor, however, in one important
characteristic — it is practically inde-
structable Excessive voltage will
destroy it, but it incorporates com-
plete overioad protection; current
limiting, power limiting and thermal
overload protection are all included
on the chip. Those of you who are
accustomed to thinking of transistors
as "“3-legged fuses” will have to find
another description for this one.

The device will deliver load currents
in excess of 1A, and can switch 40V
in 500ns. Its high input resistance
makes It a very handy transistor for
use as a high power op amp, and it has
numerous other applications to cir-
cuits of interest to us hams. It can be
handily applied to variable from about
4—-35V at an amp of current, or to a
high current solid state relay, or any
other circuit where you need an inde-
structable 1A transistor. Since the
high impedance input allows long time
delay circuits with reasonable values
of capacitance and resistance, | am
going to put the LM395 to use in a
photo timer circuit. The LM395 goes
for about $7.50 in single unit quan-
tities, and about $4.95 each in lots of
100.

Temperature Transducer

Another fairly new National IC |
was able to get some data for is the
temperature transducer |C, the
LX5600AH/LX5600H or
LX5700AH/LX5700H. This chip,ina
TO-5 package, includes a linear tem-
perature sensor, an amplifier and a
stable voltage reference. The output
of the chip is a temperature reading,
in degrees Kelvin, over a range of
-65°C — 125°C +4°C. The current
price of this chip (around $40.00) will
have a limiting (or should we say
cooling) effect on ham interest in it,
but it is predicted that within a year
the price will be down to a figure
which will have us all designing
indoor-outdoor thermometers,
pyrometers and all sorts of other
interesting temperature measuring
devices.

For additional information, prices
or applications of any National semi-
conductor products just drop a line to

the advertising department, National
Semiconductor Corp., 2900 Semi-
conductor Drive, Santa Clara, CA
95051.

Improved Function Generator

Among the new products at Exar
Integrated Systems in Sunnyvale CA is
an irhproved function generator IC,
the XR2206/XR2306. This is an evo-
lutionary development based on the
XR205 function generator which Exar
introduced some time back. The
XR2206/XR2306 does a much better
job than the XR205, and the XR2306
will probably sell for less money. Sine
wave output of the XR2306 (the
“industrial” and lowest priced ver-
sion) exhibits less than 3% distortion
without adjustment and can be
adjusted to give less than 1.5%; the
XR2206 is an order of magnitude
better (2% and 1% vice 3% and 1.5%)
but sells for about 2% times as much.
Square, triangular and sine waves are
available from these generators, at
frequencies up to slightly more than
1MHz.

A function generator kit, consisting
of a PC board and two XR2306 ICs
(one for the function generator and
the other for a modulator) will be
available soon from Exar for about
$12.00.

For additional information about
these or other Exar Products, write to
Leonard A. Greene, Product
Marketing Engineer, Exar Integrated
Systems, Inc., 750 Palomar,
Sunnyvale CA 94086,

K6TXR

Jim Trulove WB5EMI

In this fascinating world of elec-
tronics, new solid-state devices are
being introduced almost as fast as
they can be conceived. Keeping up
with new developments can indeed be
a very time consuming job. IC com-
plexity is increasing, as are gain, fre-
quency response, and power handling
capabilities of discrete transistors.
Whole technologies are being born
virtually overnight, accompanied by a
myriad of “alphabet soup” anach-
ronyms — CMOS, MNQOS, ECL, I*L,
VLSI, PMOS, EFL — the list goes on
and on. While not all of these tech-
nologies impinge directly on the ama-
teur radio community, a fair majority
will eventually find their way into our
circuits.

What we modestly hope to do in
this space each month, is give you
some introduction to new solid-state
developments that appear to be of
ultimate use to hams. For those of
you that avidly experiment with your
own circuit designs, this column
should give you a head start on the
latest new devices. Others will have
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the opportunity to become conversant
with new technology as soon as it
arrives on the electronic scene,
General principles and characteristics
of solid-state developments will com-
prise the bulk of material. Detailed
designs and specific circuit applica-
tions for the new devices will be
covered in the format of complete
articles.

We’ll start by covering a few
specific developments in integrated
circuits. As you may have noticed, the
traditional dividing line between digi-
tal and linear (or analog) is waning
thin. Not the least of the new pro-
genies of the digital world is a new

dual voltagecontrolled oscillator
(VCO) in Texas Instruments’
Schottky TTL line. Dubbed the

SN745124, the VCO can be varied
from -35 to +75% of the nominal
center frequency set by a fixed capaci-
tor. The center frequency can be
anywhere between 0.12Hz and
85MHz. The foremost feature of the
VCO is a frequency range input which
allows the oscillator frequency range
to be varied from +1% to over £100%
of the center frequency. Further, a
synchronous enable input allows you
to turn the output pulses on or off in
as little as 70ns. The circuit can be
crystal-controlled and is available in a
54S military version for precision
work. This is one circuit that should
find immediate application in phase-
locked-loop frequency synthesizers,
FSK generators and manual VCOs. It
has a high enough frequency ran#ﬂ to
be used to generate direct FM nn*ﬁLm,
or through a x2 multiplier, on 2m.
Another handy application might
supply a variable 45MHz local oscilla-
tor injection for your 2m receiver.
Best of all is the price — under $4.50
in singles. Check with your local TI
supplier.

Another new type of linear/digital
device that is making waves is the
CMOS analog switch. In the analog
switch, the series resistance, drain to
source, of a MOS transistor is varied
by a control voltage input from an
“on”’ low of about 30022 to an “off”
high of several megohms. The switch-
ing can take place quite rapidly, thus
making an ideal analog multiplexer.
An example of this type of IC is
RCA’'s CD4016 QUAD Bilateral
Switch, which can handle a 15V
peak-to-peak signal at switching rates
to 10MHz. Siliconix makes a pair of
similar devices, the DG 200 Dual SPST
Switch and the DG201 QUAD SPST
Switch. Any of the control inputs
may be ganged to yield up to a 4-pole
switch. Gain control is possible by
varying the control voltage.

Analog switches and multiplexers
can be used to advantage to mix or
alternately inject different signals into
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a common output path. One typical
application might be a logic controlled
audio mixer for a repeater, bringing
together code or voice ID, time
announcements, and receiver audio,
perhaps from several receivers in a
voting-scheme.

A new solid-state technology,
charge-coupled devices (or CCD’s), is
beginning to challenge conventional
vidicons and orthicons in miniature
TV cameras. The CCD image-sensing
arrays being developed by Fairchild
Semiconductor utilize a multiphase
clock signal to transfer charge packets
off the chip. Individual charge packets
are proportional to the amount of
light falling on each sensing element.
The technology was originally intro-
duced with a linear 500 element
sensor, and has recently been joined
by a 100 x 100 area sensor array, the
CCD-201. The 10,000 silicon photo-
sensor elements are in a 4:3 aspect
ratio and require only 50mW from a
20V supply. Fairchild has constructed
a television camera with the CCD-201
that is about half the size of a pack of
cigarettes! Since the device is already
digital in nature, it lends itself rather
well to slow speed scan conversion.
This should be great news for slow
scan enthusiasts who could scan the
array at a slow rate for direct slow
scan transmission.

At present the CCD-201 is price! at
around a kilobuck, but this should
change quite rapidly with volume pio-
duction. After all, the first calculator
chip was initially priced way up there,
but chips can now be bought for well
under $10.

If you want more Information
about any of the above new devices,
write directly to the manufacturers at

the following addresses: [exas
Instruments, Inc., Inquiry Answering

Service M/S 308, P.O. Box 5012,
Dallas TX 75222: RCA Solid State
Division, Box 3200, Somerville NJ
08876, Fairchild Semiconductors, 313
Fairchild Dr., Mountain View CA
94040; Siliconix Inc., 2201
Laurelwood Rd., Santa Clara CA
95054.

WBS5EMI

DX IS AMATEUR RADIO
...EVERYWHERE

There are countries which belong to
the ITU and in which the only ama-
teur operation is DXing. And when
the one or two or the handful of
amateurs in that country turns on his
rig, he’s DXing.

Take Nepal. . .9N1MM operated by
Father Moran has been the only ama-
teur activity there for some years. Or
Sudan. . .where ST2SA operated by
Dr. Sid Ahmed |brahim is the only
Sudanese station on the air. Pitcairn

Island maintains its weekly contact
with the outside world through
VR6TC operated by Tom Christain.
In Cambodia there is XU1AA and
XU1IDX, in Viet Nam it is XVBAA
and XV5AB. These stations are oper-
ated by DXers and they are the only
amateur activity in those countries.
You can check Macao, or Sarawak or
Brunei. You can check St. Helena
Island and the Falklands and Tristan
de Cunha and you will find that
DXing is the amateur activity. And in
Sikkim, AC3PT the only station on
the air there is operated by the prince
who rules the country. In Jordan King
Hussein signs JY 1 and a check of any
call-book will show many calls in the
Arabian Peninsula countries where the
holders name is preceded by ‘Prince’
or ‘King." In many countries DXing is
the only amateur activity and there is
nothing else.

There is an International Frequency
Conference set for 1979. There will be
representatives from member
countries of the ITU and among the
things that will be discussed will be
the amateur frequencies. When a DXer
from the U.S. encounters a D Xer from
another country there, they will speak
a common language. But what about
the others?

There are those among us in ama-
teur radio who say that DXing has
been overblown. That there has been
too much emphasis and that it should
be de-emphasized. To believe this
would be to believe that the one
activity that is common to amateur
radio in every country that is sig-
natory to the ITU treaties is not an
especially important activity and
should be down graded.

Perhaps it is felt that the emphasis
properly should be on traffic
handling. Perhaps at an ITU meeting it
would be well to talk of traffic nets
and phone patches and those many
other activities peculiar to the U.S. It
might be well to speak about such
things as the National Traffic System
and the Transcontinental Net. . .or the
myriad of other traffic nets. It might
be well to talk about these but the
question must be asked as to whether
one would find a responsive ear.

If one talks with someone from
without Region |l of the IARU, you
would be speaking about something
that is not legal in most countries of
Region | and lll. Third party traffic
on amateur frequencies is absolutely
illegal in many countries which are
signatories to the ITU treaties.

So it is DXing which may be the
only amateur radio activity which is
common to any member country of
the ITU which allows such amateur
activity. There are those who say that
OSCAR or AMSAT is the future of
amateur radio. If this be true it may
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be a distant future for presently ama-
teur radio lacks and probably will
always lack the awesome capability
needed to put a transponder in earth-
orbit. And until amateurs are able on
ther own to launch their own
packages into orbit and to be totally
independent of any other agency or
activity, there must be some reason to
feel that these are parasitic efforts
which depend on someone else for an
essential part of the effort.

But at the same time DX can be
achieved with a simple rig and a
simple dipole. It can and it has and it
will.

There are some amateurs who get
up tight over Citizen Band operators
and some of the things they hear on
the CB channel. Often they are strong
in their condemnations of matters
they consider to be extra-legal and
improper. One would wonder what
might be the reaction of a delegate to
an I TU conference from a country in
Region | or || when they consider the
traffic handling systems that are active
on amateur bands within the U.S.

Perhaps the emphasis has been
wrong. Take a look at the multitude
of amateur station appointments avail-
able for traffic work. There is the
Official Phone Station and the Official
Relay Station. The Phone Activities
Manager is a ‘leadership” post or
organize phone traffic nets and the
Route Manager organizes the CW
traffic nets. There is the National
Traffic System and the various re-
gional traffic systems with official
status, and there are the multitude of
area traffic nets.

All of these exist...and all are
devoted to an activity which is illegal
on amateur frequencies in most coun-
tries of the world. But that activity
that is legal everywhere. . .and which
is the only amateur activity in many
countries that belong to the ITU, that
activity is considered in some sectors
as ‘overemphasized.’

Many are beginning to worry about
1979 and the way amateurs may fare
at the allocation of frequencies by the
ITU treaties. Many have their own
panaceas. . .many of which have been
tried before.

Perhaps it is time to consider how
amateur activities within the U.S. look
to other countries. Each month QST
lists over many pages those activities
which are illegal over two thirds of the
earth. DX plods it way along. . .short
on attention and encouragement. But
It survives.

DX is Amateur Radio. ..
Everywhere!! Can you name other
activities which can say that?

There are none.

Hugh Cassidy WAGAUD
Reprint WCDXB
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NUDE COVER

| can’t say that | was shocked when
the June issue of 73 appeared in my
mailbox naked, but | was displeased at
the battered and folded condition of
the cover not protected by the usual
brown wrapper. In these many years |
have never received an issue of 73 that
had been damaged in the mails, and
now | find myself buying a newsstand
copy so | can have a decent one for
the collection. No doubt taken as an
economy move, your deletion of this
protective cover seems to be a
mistake. |I'm sure that your staff
doesn’t like to put together a nice
photographic or artistic cover and
then have an address label stuck on
the middle of it, or have you seen a
magazine that has gone through the
mails the way we all get it? Please
reconsider the brown wrapper as being
a small but worthwhile expense.

J.R. Johnson WASRON
Austin TX 78751

Sorry about that. Nothing to do with
economy at all. The only way we
could get the issue into the mail
during the strike at the printer was
without wrapper — and even so |t
came out two weeks late! This issue
should be wrapped again. . .wayne.

HE DOESN'T LIKE US

| did not like the cover of the May
issue of 73. | have not liked some of
the other issues that tried to be a sex
cover magazine. If | want a sex maga-

zine | will buy one. Please get back to
HAM RADIO.

Dick Wright

The May cover was not a sex
cover. . .ed.

READER DEMANDS

Please be informed that | intend to
cancel my husband’s subscription
unless you show the front of the
streaker of your May issue on a
forthcoming magazine.

Mrs J. B. Smith
XYL/WGREI
SCOUTS WANTED

An attempt is being made to locate
as many Boy, Girl and Adult Scouters
that hold amateur radio licenses for
the promotion of Internation Radio
Scouting. Would anyone interested
please contact me. Thank you.

Don Wibel KOECE/WI9BSA
2115 Delaware Ave.,
Fort Wayne IN 46805

that
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WHY NOT MORE
FIELD OFFICES

| was reading the aritlce in June's
73 by WEHEC concerning paying $9
for re-application of a ham license.
Well at the present time | am a novice,
and | don’t think | would mind paying
the fee if it was put to better use. Why
doesn‘t the FCC establish more field
offices throughout the country?

When | was living in Altoona PA, |
would have to drive to Pittsburgh — 2
hours each way — so that | could take
an exam once every three months. To
take it during any week | would have
to drive to Philadelphia — 12 hours
round trip.

| have just moved to Cleveland OH.
| don’t have the long drive now, but |
can still only take it once every three
months, or drive to Detroit MI —
about 5 hours each way.

| am sure there are many novices
and other hams trying to obtain a
higher class license throughout the
country who have worse problems
than this.

+-

Greg Haines ex/WN3TJU/8
Cleveland OH 44133

The FCC is not unaware of your
problem and they are indeed working
on a solution. Instead of a handful of
FCC offices giving the amateur exams,
they are now experimenting with
having the Civil Service administer the
exams — and this could result in about
1000 examinating offices. A test is
now being run with Civil Service
offices in five areas to see what bugs
develop.

WELL DONE

As a charter member of the "Hate
Wayne' fraternity, it hurts me to say,
“Well Done!”’

First, | don’t like to write fawning
letters just to get your approval, so |
won't sign it (and also protect myself
from the | RS Gestapo).

My resistance began to crack, when
| realized that, “By golly, he does tum
out a good magazine with some good
technical articles and not all that crap

about contests and clubs, etc."”

Then came the diatribes about the
IRS and FCC/Walker. | thought that
the IRS articles especially had no
place in a radio publication. Then |
realized that if we let the IRS go
unchecked, we won't have any free-

Cont'd on page 106.
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P. G. Martin G3PDM
Oak Cottage

Witton Gilbert
Durham, England

SOME . DIRECTIONAL
WAI TMETERS  AND

A NOVEL
ME TER

ost conventional reflectometers can-
M not be used for accurate power
measurement because their sensitivities are
frequency dependent. This is due to the use
of combinations of reactance and resistance

in the sampling circuits which detect the
transmission line current and voltage.

This basic problem can be solved by the
use of conventional lumped components
instead of the distributed parameters of a
transmission line. The line voltage can be
sampled by two resistors or two capacitors
used as a voltage divider, rather than one
resistor and some distributed capacitance.

The line current can be monitored by a
properly designed current transformer in-
stead of an inductance and resistance. High
frequency current transformers consist of
primary and secondary windings on a ferrite
or iron dust toroidal core, with a low value
of load resistance across the secondary
winding.

All SWR bridges and directional watt-
meters need to generate two dc voltages
proportional to the forward and reflected
voltages or currents of the transmission line.
To achieve this one has either the current
detector or the voltage detector providing
two antiphase signals so that addition and
subtraction can be performed.
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SOW R

A Frequency-Independent Directional Watt-
meter

M. B. Allenson G3TGD, has designed a
wattmeter using the above principles, where
the low resistance in the current transformer
secondary circuit is split ‘into two equal
parts. The center connection is taken to the
voltage sampling point so that sum and
difference voltages are available at the ends
of the transformer secondary winding, see
Fig. 1.

With two meters, this circuit can be used
as a versatile calibrated directional watt-
meter over the freqnecy range 100 kHz to
70 MHz, with an accuracy of about 10 per

12 TURNS 24 AWG
§ ON FERRITE RING

SHORT LENGTH OF
COAXIAL CABLE

TRANSMITTER %

20 uA F3D

¥
SIA @-F )
I IOOO'W W | W
IOW I0OOWL . .01 O Emw IDGWE
/ %
68K j" SOK
4TK

/ / 1! .
') ! f
/ ;; 6 B¥ J 50K |

o, i

a7hK

av

Fig. 1. Circuit of the basic frequency-dependent
directional wattmeter due to G3TGD. The twe
meters indicate forward and reflected powers.

cent. Precise calculations of SWR and trans-
mitter efficiency can be made.

Maximum sensitivity with a 50 uA meter
1s less than five milliwatts, but with the
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402BA
PX-DEMON!

2 element 40 meter
beam
antennas

B

Shed unwanted QRM and Foreign Broadcast signals with a 25 db
front-to-back. Work stations you never knew existed. Let the Hy-Gain
402BA help you make 5 Band DXCC and 5 Band WAS. Designed with
only one objective...optimum performance in a small package, the
402BA offers mechanical and electrical superiority at an affordable
price. A unique linear loading stub delivers maximum performance
without the loss of center loading coils. Can be easily stacked with tri-
band or 20 meter beams and requires only 10’ separation. The
exclusive Hy-Gain Beta Match gives positive DC ground to drain away

precipitation static. For best results, use with Hy-Gain BN-86 Balun.
« 49 db forward gain.

 12-25 db Front/Back ratio.
« SWR 1.5:1 or less at resonance.
« Takes maximum power,
1 KW AM, 2 KW PEP.
« Boom length 16°, longest element 43".
* Only 6.5 sq. ft. surface area.
* Weighs just 47 Ibs.
 Turns in only 24’ radius.
* DC grounded, driven element. hia Pkt it
 Wind survival—80 mph.
Order No. 397
For prices and information, contact your local
Hy-Gain distributor or write Hy-Gain.

Hy-Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoln, NE 68507 ; 402/464-9151; Telex 48-6424.
Branch Office and Warehouse; 6100 Sepulveda Blvd., #322; Van Nuys, CA 91401, 213/785-4532; Telex 65-1359.
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West; Peterborough, Ontario.
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Fig. 2. Calibration curves for the instrument
described in Fig. 1.

multiplier resistors specified in Fig. 1, full
scale deflection corresponds to power of 1,
10, 100 and 1000 watts. Calibration 1s
non-linear, because the instrument samples
voltage, and power i1s proportional to voltage
squared.

Unfortunately, two transmission line im-
pedances are in common use In coaxial
systems: 5082 and 75§2. As it is not possible

LOGARITHMIC SCALE

LINEAR SCALE

Fig. 3. Linear and logarithmic scales. The inherent
advantages of the logarithmic form are immedi-
ately obvious.

to design instruments whose sensitivities are
independent of line impedance, some com-
ponent values must depend on the 1m-
pedance in use. For simplicity, only one of
the voltage driver resistors need be changed,
but instrument calibration will be different.
By changing the current transformer resis-
tors as well as one of the voltage divider
resistors, the calibration is the same for both
line impedances. This technique has been
adopted here, and the calibration curves in
Fig. 2, are correct for 50 or 7582 lines
provided the resistor values in Table I are
used.
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Fair ruunds

routes 45&120
Grayslake, IL

HALFWAY BETWEEN CHICAGO AND

MILWAUKEE — Convention HQ: Holiday Inn,
Mundelein, IL - Tickets: $1.50 in advance, kids

under 12 free: EXPO TIX, Box 1014, Arlington Hts
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Fig. 4. Smoothed experimental plot of the current
/voltage characteristic of a IN4002 silicon junction
diode, showing its logarithmic properties.

The Logarithmic Wattmeter

The basic instrument can be simplified by
including a logarithmic network so that the
power range switch is redundant and a single
meter scale can be used for powers from,
say, one watt to 1000 watts. A logarithmic
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GATEWAY
ELECTRONICS

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

THUMBWHEEL SWITCHES

STANDARD SIZE - 0.5 x 2.125 x 1.78
10 position decimal $3.00
10 position BCD & compl. $4.00
End Plates (per pair) $1.45

MINIATURE SIZE - 0.312 x 1.3 x 1.3

10 position decimal $2.50 /1
10 pos. BCD & comp. $4.00

10 pos. BCD only $2.75 ﬁ
End Plates (per pair) $1.00

Divider Plates $1.25 il
Blank Body $ .30

12 Volt 1.5 A. Regulated Supply

5 A handy little regulated
@

supply. Voltage adjusts
from about 9 to 13 volts.
Its short proof and will
make an ideal bread-board

or general pur-
po snlz 0 v{ﬁr
supply for e
bench. At this

price buy two for dual
voltage needs. A diagram is
inclu Ecl that will make
output ad]ustable from 0O
to maximum supply volt-

with a pot and a

2N3055
$6.00

MAN 1- Type 7 Segment
LED Readout NEW $2.75

DL707- Later Style 7 Seg.
LED Readout- Improved
Visability- Same specs, e
socket, size, etc. as MAN 1
NEW $2.75

DL62- Larger 7 Segment yay

LED Readout - 0.6 in. - ———7

same specs as MAN 1 | 7 |
[}

NEW $3.95 I i

DL33B-3- Triple 7 =
Segment LED Readout
used in calculators

W/Built-in magnifier for
better clarity. NVEW $2.95

DL33B-2- Double 7

Segment LED Readout " i 5

(same as above W/Minus TTT IT T

sign) NEW $2.95 ;
PACKAGE DEAL — 2 DL33B-3 & 1 DL33B-2 will
give you an 8 digit readout w/minus sign all 3 — $8

S5 Minimum Order. Visit us when in St. Louis.
Please include sufficient postage.
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scale has the 1, 10, 100 and 1000 watt
points equally spaced (see Fig. 3).

The advantage of a logarithmic instru-
ment is that one can measure very low

- reflected powers and very high forward

powers simultaneously with the same per-
centage accuracy, without having to switch
meter ranges.

It is simple to add a reasonably accurate
wrde-range logarithmic network to the meter
in Fig. 1 (see Fig. 5). The basis of its
operation is that the voltage dropped across
a forward-biased p-n junction diode is pro-
portional to the logarithm of the current
passing through it (see Fig. 4). To reduce the
potential dynamic range of the circuit, a
relatively insensitive meter is used, and a
small resistance is added in series with the
logarithmic diode to restore a logarithmic
form to the scale (see Fig. 6).

HIGH IMPEDANCE
VOLTMETER

Zﬁ'num JUNCTION
DIODE (IN4002)

Fig. 5. Basic wide-range logarithmic converter.

An experimental logarithmic wattmeter is
shown in Fig. 7. Figure 8 gives the calibra-
tion scale for 50 or 75§ lines, provided the
correct resistors are used (Table I).

A Direct-Reading SWR Meter

A particularly useful device would be an
instrument giving a direct measurement of
the standing wave ratio on a transmission
line, independent of the absolute power
levels or the frequency in use. Such an
instrument, with its single meter, would be
ideal for incorporation into transmitters and
transceivers (especially with the physically
small sampling circuits associated with it).

The swr can be expressed in terms of the

forward and reflected voltages according to:

Ef + Er
Ef — Er

SWL—

(1)

We wish to generate this function elec-

tronically, so that outputs of the two detec-
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Table |
$2 )
Line impedance 50 75
R3 and R4 27 33
R2 220 180

Values for R2, R3 and R4 to be used in 50 and
7582 transmission lines.

tors can be used to generate a meter current
proportional to SWR.This would be rather
tedious, though not impossible.

Conveniently, manipulation of equation
(1) shows that:

Ef = SWR + | (2)

Er SWR =1

which although not proportional to SWR, is a
mathematical function of it only. Electronic
division of Ef by E; is easily done by taking
logarithms and subtracting. That is:

log Ef =log Ef — log E;
Er

In Fig. 9, the two silicon diode voltages
are proportional to the logarithms of their
currents, which in turn are proportional to
the forward and reflected voltages. The two
diode voltages can be subtracted directly by
connecting a meter between them, rather
than from each one to chassis.

12 TURNS 24 AWG

SHORT LENGTH OF
/ ON FERRITE RING

COAXIAL CABLE
TRANSMITTER Y

— e — — — —

Fig. 6. Circuit of the logarithmic directional
wattmeter. D3 and D4 are matched (see text).

The meter cannot be calibrated linearly in
SWR, because of equation (2), and because
the circuit does not take anti-logarithms after
subtracting the logarithms. The outcome of

this is beneficial: the SWR meter i1s iIn-
creasingly sensitive as the standing wave
ratio approaches 1:1. This is where one
wants most sensitivity: to make the final
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Rock-solid

performance

ata rock-bottom price...

Thats the HAL ST-5 TU.

Featuring a circuit design inspired by the famous HAL ST-6
RTTY terminal unit, the HAL ST-5 TU gives you consistently
excellent parfnrmanca in an easy-to-build kit. Two epoxy-
glass PC cards hold all of the circuitry in the ST-5, with the
TU circuitry on one board and the power supply on the other.
The optional autostart circuitgf is on a third PC board. An
instruction manual with layout drawings and schematics
makes wiring the boards a simple task. Weight and space is
saved, thanks to a single, custom-designed power trans-
former for both low voltage and loop supply. The entire ST-5
mounts in a 3%2"”x 6" x 8" Bud Minibox (not included).

If you've wanted to get into RTTY, don't let expense scare
you off any longer. The HAL ST-5 givas ynugreat perform-
ance at a remarkably low price of on J $55. Optional ST-5AS
autostart only $17.50. Prices postpaid USA. For air shipment
add $3 for ST-B_ $1 for ST-EAS Order yours today!

R T T s e LN (T I N i Tl TG SRR b ST S

HAL Communications Corp. |
Box 365, Urbana, lllinois 61801 |

m[' Telephone: (217) 359-7373

Enclosed is $ [J HAL ST-5 TU Kit: O ST-5AS Kit |
[] Please send me the HAL catalog

Name
Address

City/State/Zip
Hllnms residents add 5% sales tax.

NEW
FOR 74

e Reads 0-15 kH;
e Operates 30-500 MHz
® Crystal controlled for fast
and easy operation
e Peak reading
® Accurate within 1 kHz at 15 kHz

Phone or write "Skip” WIHAK Ol'lh\' $85.00
for complete miormation Dial B12-476-2121 IESS bﬂ”e:‘ies!cwsmls

Order Info: Send check or money order for $85.00 plus $1.50 for
shvpming. Indiana residents add 4% sales tax. Crysials for 146.94 MHz at
$3.95 each. Al other fregs: $7.10 each.

GIVE YOUR P/C BOARDS THE PROFESSIONAL TOUCH !

Professional plating solution —Plate your p/c boards with a shiny coating
of tin and lead. Used by major manufacturers. Easy to use. Enough 1o
plate 438sq. in. ... .. . .only $350.%

Professional cleaning solution — Solder flux left on your completed p/c
boards i1s unsightly. Wash away excess flux, grease, wax, etc. Completely

sale, 16 oz, bottle, at least a one year supply .. only $3.50%
XSAVE S 5 8 8 — Order more than one and deduct 50¢ from each. NO LIMIT,

TRY THESE ONE EVENING PROJECTS FOR FUN !

¢ ECM-100 Module Kit
100 kHz crystal oscillator with super harmonic intensifier produces useful
harmonics to 500 MHz, Makes excellent frequency standard or clock for
digital projects. TTL compatible, Complete kit with crystal

v . .514 .95, wired and tested $19.95

¢ ECM-105 Power Supply Module Kit
5 volt, 1 amp regulated power supply module with automatic current

limiting and thermal shutdown protection. Complete kit
$12.95, wired and tested $15.95

ORDER INFO FOR CHEMICALS AND KITS: ADD 51 for shipping
SATISFACTION GUARANTEED

ECM

ECM Corporation
412 N. Weinbach Ave.
Evansville, Indiana 47711
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top quality...

top valuye...

fm by
tempo

Tempo’s Commercial Line VHF transceivers offer
commercial performance at amateur prices.
Compare these transceivers with any other
available. Compare their performance, their
quality of construction, their ease of
maintenance, and then compare prices. Your
choice will have to be Tempo.

TEMPO/CL 146

The CL-146 offers operation on the 146 MHz amateur band. The
price includes a microphone power cord, mounting bracket and
one pair of crystals. A full line of accessories is also available.
e 12 channel capability = 13 watts or a power savings 3 watts
« All solid state, 12 VDC + 144 to 148 MHz (any two MHz with-
out retuning) = Supplied with one pair of crystals * RF output
meter,  S-meter, receiver detector meter * Provisions for exter-
nal oscillator * Monitor feature ¢ Audio output at front panel
einternal speaker ¢ The Price: $299.00

TEMPO/CL 220

As new as tomorrow! The superb CL-220 embodies the same
general specifications as the CL-146, but operates in the fre-
quency range of 220-225 MHz (any two MHz without retuning).
At $329.00 it is undoubtedly the best value available today.

HENrY hadly

RTEmMPO imi Rl
P

"
TEMPO/fmh

So much for so little! 2 watt VHF/FM
hand held. 6 Channel capability, solid
state, 12 VDC, 144-148 MHz (any two
MHz), includes 1 pair of crystals,
built-in charging terminals for ni-cad
cells, S-meter, battery level meter,
telescoping whip antenna, internal
speaker & microphone. $199.00

TEMPO'
6N2

The Tempo B6N2 meets the demand for a
high power six meter and two meter power
amplifier. Using a pair of Eimac 8874 tubes
it provides 2000 watts PEP input on SSB
and 1000 watts input on CW and FM.
Completely self-contained in one small
desk mount cabinet with internal solid
state power supply, built in blower and RF
relative power indicator. $695.00

TEMPQO VHF/UHF AMPLIFIERS

Tempo offers a broad line of FM power
amplifiers. Rugged, dependable and all
solid state. Qutputs from 30 to 120 Watts.

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-670!
931 N. Euchid, Anaheim. Calif. 92801
Butler, Missouri 64730

714/772-9200

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S.

816/679-312/

Prices subject to change without nolice,



Fig. 7. An experimental logarithmic wattmeter.

adjustments to aerial arrays, to measure the
variations in SWR over a band. and so on. Fig.
| 0, shows a calibration curve for SWR meters.
Naturally the meter sensitivity cannot be
completely independent of the power level
in use. Accuracy falls when the reflected
power is less thdn about half a watt (this
corresponds to dn SWR of 1.05:1 when the
forward power is | kW).

A differential amplifier could be added to
the circuit of Fig. 9, to enable a less sensitive
meter to be used.

Construction of the Instruments

Layout of the sampling circuits is fairly
critical, see Fig. 11. The input and output
sockets should be set a few inches apart, and

00 -
Tgﬂ /
Lo : [
¥ 70
i 60 /

05 I 2 3 o 20 °0 00 200 =00 1000

Wy —

Fig. 8. Calibration curve for logarithmic watt-
meters.

connected together with a short length of
coaxial cable. The coax braid must be
grounded at one end only, so that it acts as an
electrostatic screen between the primary and
secondary windings of the toroidal trans-
former. Twelve turns of 24 AWG enamelled
wire, equally spaced around the circum-
ference of the ring, form the secondary
winding. The primary is formed by simply
threading the ring onto the coax.
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A suitable ferrite ring is the Mullard
FX1596, made in England, although other
types are suifable. The FX1596 has an
outside diameter of half an inch, and is
designed for wideband rf applications be-
tween 5 and 20 MHz. The main requirement
1S that the ferrite material should maintain a
high permeability over the frequency range
In use.

Other components in the sampling cir-
cuits should have the shortest possible leads.
R1, R2 and R must be non-inductive solid
carbon types: for high power levels (about
100 watts) R1 should consist of two or three
2 watt carbon resistors in parallel. VRI
should be a miniature skeleton potentio-
meter to keep stray reactance to a minimum,
although it may be dispensed with by trying
various fixed resistors for R2 until the
reflected indication under matched condi-
flons 1s zero.

SHORT LENGTH OF IZ TURNS 24 AWG
COAXIAL CABLE ,{::w FERRITE RING

TRANSMITTER '\ AERIAL

(o iy 2

—— —— —

Fig. 9. Complete circuit for a power-independent,
frequency-independent direct-reading SWR meter.

The detector diodes need to be matched
for similar voltage drop, using the circuit in
Fig. 12. Point contact germanium types with
a PIV rating of 80 volts or so are recom-
mended.

Logarithmic diodes should be modern
medium-current silicon junction types, such
as conventional rectifier diodes. The 1N4002
Is specially recommended for its good loga-
rithmic properties. Log diodes should also be
matched with the circuit in Fig. 12.

The 0.01 uF decoupling capacitors should
be a disc ceramic type.

In designing a toroidal transformer differ-
ent to that specified, several factors should
be borne in mind. As the number of secon-
dary turns iIncreases, the self-capacitance
rises and causes the response to fall at high
frequencies. Failure of this nature causes the
reflected power indication to rise; in other
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words the directivity of the instrument falls.
If the 27£) resistors are raised appreciably in
value, the instruments will eventually be-
come frequency sensitive.

The ratio of the voltage sampling resistors
(R1 and R2) in the HF designs is determined
by the sensitivity of the current sensing
circuit, and the two sampling voltages must
be equal in magnitude under matched con-
ditions. VR provides fine adjustment of the
ratio. Absolute values of the resistors can be

gl
/
]
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;
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Fig. 10. Calibration curve for SWR meters of the

type described in Fig. 9.

varied considerably, bearing in mind that as
their values increase the stray capacitance
across them may need to be compensated
for.

Useful Equations
Let the line current be I amps, the line

voltage be V volts, and the characteristic
impedance of the transmission line be Z,.
Then V = IZQ.

If the current transformer has a ratio of
l:n, and each of the resistors in its secon-
dary circuit has a value of R{l, then the rf
voltage across each of them is given by:

IR
¥ (3)
The voltage detector output is obviously
VR> R>
Ri +R» X R; +R»

Which is, to a good approximation,

1Z6 (4)

The main design equation for all the HF
instruments is therefore:

R.R|

n.Zg,

Ry =

24

Fig. 11. Photograph showing layout of sampling
circuits used in an experimental swr meter.

where the value for R2 includes the effect of
VR, if fitted.

The dissipation of some of the com-
ponents specified is quite high. For those
planning different circuits, the following
equations express the dissipation of R1 and
the current transformer resistors R:

Zo W
W(RI) = F watts,

where W is the transmitter output power.

W.r
W)= n2.Zq watts.

In the instruments described, W(R 1) is about

5 watts, and W(R) 2 watts for a transmitter
power of 500 watts.

Calibration

[f any of the instruments are built exactly
as described, and used in systems of the
correct impedance, the calibration given in
Figs. 2, 8 and 10 will be sufficiently accurate
for most purposes. For those designing their
own circuits, the following procedure is
recommended.

Test equipment needed includes a high
power rf source (a transmitter) and an rf
voltmeter. The instruments can be calibrated
with less accuracy without the rf voltmeter.
The wattmeters are calibrated by feeding
power through the meter into an appropriate
dummy load (50 or 75f£2). VRI1 is set for
minimum reflected power indication, and
the power scale is marked according to the rf
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* Self-Supporting With A Tri-Bander (xx)
* 32' — 40’ — 48’ — 56’

* 3 Mounting Bases

* Heavily Galvanized

(xX) Limited to JR TriBander,

\ unless guyed, on 56 fowers.
/-'SPIRE CONSTRUCTION

l" Heavy steel ''beaded’’ channel design for ex-
l“ ceptional strength -much stronger than tubular
of same weight. "'X'' bracing & bridge type
“ construction for exceptional torsional stability,
Positive riveted construction & heavy galvaniz-
ing makes it exceptionally durable for minimunm
maintainance. Tapering design provides
"'nesting’’ shipment at lower cost to you, as
well as lighter sections as you go higher,
making it easier to erect,

THREE BASES: Rigid concrete (recommended
base is 3x3x3’ in firm soil, 32/40" models,

(A)

32 FOOT
TOWER

"THE BEST

.|i1| and 4' deep on 48/56" models. Hinged con-

creté base provides option of lay-over, pro-
.I" viding you have suitable ‘‘gin-pole’’ and
% tackle facilities. And the EARTH ANCHOR

.l' base requires no concrete and holds well in

VALUE!"|

tirm (clay, etc.) soil and may be relocated
later.

A custom drilled rotor plate is provided that
accepts all CDE rotors (AR22R, TRA44,
HAM-M) and also the HY-GAIN with slight
enlargement of bolt holes. A friction thrust
(lateral) bearing is includede

SPIRE TOWERS “The Best Ham Tower

TOWERS WITH RIGID CONCRETE BASE

..... < L S ]33!bh........§1ﬂ?.95
..... 1 AP PR 1. | T PSP USRR  T o K
..... T o ¢ il | - e P L i TR 7
..... 58" i v uees30B 1his oo v 0 3849.,95

..... GO Lo e IR s e 1Y R0 S
..... A0 s v 00 189 1BB » 5 v 500 $154. 95
..... 48'. . .. .. .248 |lbs $204. 95
..... BB oo vie v 31T BB s« v w v H2ET. DS
TOWERS WITH EARTH ANCHOR BASE

RGBT 191 Ibs o0 v v n s $149.95
..... 20" iiviiie o daT B v e vaia s e 5179098
..... AB' v e vn s 390:0BB: v s ssin o 5329995
..... BB Vs i vl ABS DB e vis sie 4 e 38V 95
“T'" wrench to drive anchors (B lbs.) . ... .. ¥.95

Includes anchor base and anchors (anchor bases require no
concrete). Earth anchors screw into the ground and hold
well in firm soil, May be removed ond relocated later.

it
"HI-SPIRE'" towers shipped
truck collect from Indiana.

NOTE! ADD 10% TO PRICES
SHOWN FOR WEST COAST -
Ari z. —Colo. -Wyo. -Mont. and
all states West of these.

Industry

Box 864-Council Bluffs, Ta. 51501

CALL: Tues.to Sat.-Noon to S5PM.
(712)323-0142
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ANTENNAS

Beams — Doublets — Quads —
Verticals — Cable & Towers —

HyGain —- Newtronics — Mosley —
Cushcraft — Mini Products — An-
tenna Specialists — and more -

FRECK RADIO & SUPPLY CO. Inc.
P.0. Box 7287 WaWwL
Asheville NC 28801

B 704-154-9551 N
flLIIE_ Est. 1921 “'

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

MINI—COMPUTER

DESIGNED FOR THE ELECTRONIC/COMPUTER HOBBYIST!
Kit, prices for tne new SCELBI-8H 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

Fig. 12. Hookup circuit for matching detector
diodes for equal forward voltage drop, and silicon
junction diodes for similar logarithmic properties.
The meter should be as sensitive as possible (say 50
MA fsd), and should not deflect appreciably as the
voltage is varied between zero and nine volts.

voltage appearing across the load. If an rf
voltmeter is not available, a peak-reading
type can be made with a diode, capacitor
and dc voltmeter. As the detector output is
equal to the peak rf voltage applied to it,
equation (4) leads to:

R2 R?2

It would be difficult for most amateurs to
obtain sufficient high power carbon resistors
to calibrate an SWR meter by means of
deliberate mismatching. An indirect method
1S therefore recommended.

26
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> *
VR2 —
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Fig. 13. Circuit used to calibrate SWR meters{see
text).

Disconnect RS and R6, Fig. 9, from the
detectors, and connect them instead as
shown in Fig. 13. One voltage is fixed at
about 20 volts, and the other is varied
between zero and 20 volts. The ratio of
these voltages corresponds to adefinite SWR
which can be determined from equation (1).
Before carrying out this procedure, however,
VR?2 should be set for full scale deflection of
the meter under matched conditions at the
highest power level to be used.

Conclusions

All of the instruments described in this
article have been tested under actual
operating conditions, on all amateur bands
between 1.8 MHz and 30 MHz. Power levels
used varied from 100 to 1200 watts. With
the components specified, the instruments
will sustain power levels well above the
kilowatt level for periods of tens of
seconds.

It is hoped that by introducing frequency
independent directional wattmeters, one will
be able to make useful comparisons of
absolute power levels and accurate assess-
ments of standing wave situations. The
loganthmic scales are an added convenience,
and the direct-reading SWR meter offers a
saving in meters.

The photographs were originally pub-
lished in Radio Communication and are
reproduced here by courtesy of the Radio
Society of Great Britain.

Supplies of Ferrite Rings

So that constructors of the instruments
described above can be sure of best resulis, |
have made arrangements to export Mullard
FEX1596 ferrite rings from England. The cost
of two rings, postage, import duty, etc., is
one dollar (dollar bill or check), from P. G.

Martin, G3PDM, Oak Cottage, Witton
Gilbert, Durham, England.

... G3PDM
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his article describes a basic rf amplifier

using FETS in the 420 to 450 range.
Emphasis is placed on the complete isolation
between the input and output circuits,
achieved without neutralization. This is a
vital requirement for a modern 450 MHz
amplifier. Well over 20 dB gain is achieved in
this amplifier, with all details of construc-
tion and testing methods included here.
When RCA says that *‘these devices are
useful to 500 MHz,” they certainly tell the

truth!

General

We will confine ourselves in this article to
two FET devices which are readily obtain-
able, one is the 3N200 at approximately
$4.30 each, and the 40841, at 68¢ each.

The 3N200 units are “‘militarily tested’
so you can depend on them for operation.
The 40841 are ‘batch-tested’” and you
should test them all in a suitable circuit,
rate, and number them yourself. So far I
have failed to find one that didn’t work well.
At 68¢ for a 20 dB plus, non-neutralized
amplifier at 450 that’s a good value.

AUGUST 1974

Bill Hoisington K1CLL
Farover Farm
Peterborough NH 03458

ON 450

\Vimb

Fig. 1, shows the internal wiring detail
of both the 3N200 and the 40841. They
are alike so you can make up one test jig for

EXTERNAL CASE,SUBSTRATE. 8 SOURCE
SHIELD (LIKE A CATHODE OR AN EMITTER)
IJ; I

|
\
\
\ PIN VIEW
{(UPSIDE DOWN)

RF IN RF OUT
GATE | DCRAIN (LIKE A
(LIKE A GRID, PLATE OR

OR A BASE, COLLECTOR)

BUT HIGH

IMPEDANCE) ~ EXTERNAL SHIELD

(2) GATE 2 (LIKE A SCREEN GRID -
NO COUNTERPART IN
;J; BI-POLAR TRANSISTORS)

Fig. 1. Basic pictorial of 3N200 and 40841 FETs.

both, at 60 MHz or 147 MHz, as shown in a
good 73 article entitled “Taming Those Hot
500 MHz FETS.” | have turned the usual
basing diagram around and added a few
external indications so you can see at a

217
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PECIAL SummeR Gare 11!

WILSON 14025SM 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 All 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 Qutput.
* 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

Wilson Electronics
P.O. Box 794

Henderson, Nevada 89015
(702) 451-5791

Ship me 1402 SM Special Summer Package
Pius LJ sSM1 L[] 1410a L[] BC1

Enclosed is $ L] Check L[] Money Order
] Master Charge [IBank Americard

= _M/C  Imterbank #F
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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Fig. 2. Schematic, FET amplifier, 420—450 MHz (pin view).

glance what 1s going on and how to think
about it. You will have plenty to do without
translating figures. I think the figures in this
article, 1 through 6, are clear and have all
the details and notes you need for the
project.

These devices are ““N-channel silicon de-
pletion types, dual-insulated-protected-gate
metallic-oxide semiconductor field-effect
transistors,” if you can say all that in one
breath. They have excellent power gain, over
20 dB in this example, at 450 MHz, linear
circuit operation, and a wide dynamic o pera-
tion range. Their square-law characteristics
result in low cross-modulation performance
over the AGC range, if used. The very low
feedback capacitance eliminates the need for
neutralization, and reduces local oscillator
feed-through to the antenna. Back-to-back
diodes protect the two gates from electro-
static charges and act as “‘transient trappers’
for inputs that exceed £10V. Be careful and
don’t put 12V straight from the car battery
on a gate. | did!

Circuit

Fig. 2, shows the circuit in schematic
form, and Fig. 3, shows details of the source
bypass capacitor plate labeled ““Cx.”” This
special capacitor is very important and is
necessary to properly bypass the source and
tie it to the groundplane (baseboard)
rf-wise. Bear in mind that at 450 MHz, shape
is beginning to assume major importance,
and as you get closer and into microwaves it
is almost the whole deal. The oft-repeated
“*keep the leads short™ is of great importance
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also. In particular the input (gate 1) and the
output (drain) should be connected with
careful attention to soldering very close in to
the case of the device. Going around the pins
on the device as in Fig. 2, pin 1 is the drain
(whoever decided to use that word?) which
is connected to the output circuit L2. Pin 2

HOLE IN BRASS (ABOUT 3/8in DIA )

Y
[ : i//fﬁf’/f/ff/’f’f
i % v
r/ #él—-—BHASS-_D?E THICK
(l// /1 cOPPER
? /,7/ 010 TO OISin
THICK
| 5/8in [/ [
e 5 |/}~ FIBERGLASS
| 3/4.in I 1/2in / / 003 TO.O0D5
/ / THICK
] hﬁ% DEVICE - SOLDER
? & TO COPPER
# P
y ¥ / /
v & B O AT AT AT A
lin
Sl e - G B e
- | 3/8 in ———————

Fig. 3. Dimensions of device mount and capacitor
“Cx r

is gate No. 2, serving here somewhat in the
same fashion as the screen grid of tubes. Pin
3 1s gate No. 1, connected to the input
circuit L1. Pin 4 is the source, substrate (like
a baseboard inside that little tin can), and
the case. It is very important that the source
is internally connected to the case, as you
will see later. The type of connectors used
for input and output matching, the kind of
cables, and the equipment used at the other
end of both cables all play a part in
matching. Granted, the ideal is a pure 5082
resistance, but you should be that lucky!
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NURMI ELECTRONIC SUPPLY

Department 47
1727 Donna Road « West Palm Beach, Florida 33401

PHONE — (305) 686-8553

PTC 205
EQUIVALENT TO
HEP 170

MALLORY

THE DO EVERYTHING™ 2% AMP., 1000 VOLT DIODE

10/82.50

“l:" 40673's

THE MOST POPULAR DUAL GATE PROTECTED MOS FET
around. Good to over 400 MHZ. We got'm and you get'm for
oy e 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 $5555

BELDEN NO. B216 100°/$5.25 — 500'/$19.30
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.

100/520.00

A

2N5589 3 Watts Out % 3.50 ZMB080 4 Watts OQut 5.00
ZN5530 10 Watts Qut 6.00 ZNBD82 25 Watts Out 10.00
2N5591 25 Watts Out 12.00 JNBOB4 40 Watts Out 15.00

All are Silicon NPN and power output ratings are good to
1756 MHZ. Hurry!l Some quantities are limited.

KEYSTONE PERF 2%
BOARD

G-10 Glass Epoxy
Perf Board 3/864'" Thick.

~UNCLAD--- I
No. Size (in.) Price | No. Size (in.) Price
4279 2 x4% g .85 4238 2x 4% £1.36
4230 2xb 1.08 4239 2x 6 1.86
4231 4% x 6 1.65 4240 4% x 6 3.20
4232 17x6 h.75 4241 17x6 6.70
PUSH-IN TERMINALS For .042 DIA. HOLES
e The terminal is easily press-fit into a

042 dia. hole without staking or the
base may be flared for permanent in-
stallations. ldeally designed for use
N micro-gircuitry to support compo-
nents when space is at a premium.

N T‘DI' J_‘ _f
: DA, | _II

[ |
e I--g-u. —- L—.CI!I

Cat. No. 14595 51.50/C

MATERIAL: 008 thick
Baryllium Copper.
FINISH: Fused Tin Plate 5

RF RELAY

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

Insertion Tocl Cat. No, 1322 S

lllllll

" o
------

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

400 § 65 421 % 55 428 $1.26 464
402 b5 | 422 55 429 1.26 465
403 67 423 B4 460 37 466
404 a1 424 80 461 32 467
4056 1.01 425 B85 | 462 52 468
406 1.04 4260 1.1 453 B4 468
420 .58 427 112

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

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

I b

/
I SHIELD

OUTPUT
CABLE

/ LI=17/Bin, LONG X |/4in WIDE

/7L L2=1(1/4in LONG X 3/Bin WIDE

BOTH ARE SPACED ABOUT 174 in
FROM THE BASEBOARD

Fig. 4. Short connections to gate, drain, caps and
jacks (450 MHz amp.) (pin view ).

Referring to Fig. 4, for clarity, the input
may be connected to almost any position
along L1, to help with the matching. Bear in
mind that some mismatch gives the lowest
noise figure, with a sacrifice of only a dB or
so out of over 20 dB of gain. C1 may also be
varied for a maximum of over 100 pF, down
to the small values, such as a 1 to 12 pF
trimmer. | have shown the output connec-
tfion as a series tuned circuit, and it works
well that way into my tuned diode receiver
for testing, but you may also use the same
method as shown for the input. You should
always make up a breadboard first, even
though that has already been done for you

here. 450 MHz needs some familiarization
work, to say the least. At any rate, make a

place on the baseboard and get ready to vary
Cl along L1, and C4 along L2. If you move
C4 up on L2, put in the grounding capaci-
tors as shown for L1.

Bypassing

At 450 MHz you will have to use some
construction methods not ordinarily needed
for VHF work. We start off with making
sure that the source is grounded for rf.
Fig. 5, + A, B, C and D, show the method I
used, along with a whole collection of those
tiny bypass capacitors, the *“Lafayette
Specials.”” The thin copper plate (see Figs. 3
and 5) is first soldered to the case of the
FET. Hold the copper in a vise, as in Fig. 6,
tin both sides lightly. Then tin the case also
very lightly, applying heat for less than a
second. Solder the case to the copper, as in
Fig. 6, for no more than one second. A good
idea is to practice on a 40841 that is either
“gone’ or a low gain one — or any other
FET in the same size case. Do not use too
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SOLDER WIiTH CARE (SEE TEXT)

BRASS 075 OC CONNECTION

CAPACITOR X

THICK o
COPPER OR BRASS il DEVICE >
010 TO OIS THICK N/ / f,f
\\ > FIBERGLASS
;_/'f OR MICA .005

BASEBOARD
COPPER

FIBERGLASS

lin. X | I/2in. X .075in. THICK BRASS PLATE

CAPACITOR X
oc

=  CONNECTION
SOURCE

SHIELD, BRASS

+— BRASS
CAPACITOR X

— A&LL THESE LEADS
NO MORE THAN
1716 in. LONG

CONNECTION
GATE 2

——BRASS
SHIELD

N
T——SOLDER
BASEBOARD

SN200
OR 40841

COPPER PLATE QIO THICK

Fig. 5. A, B, and C (450 MHz amp).

low a wattage iron that will cause you to
apply barely enough heat, since this means
long application. I use a 50 watter for about
one-half a second. Drill holes for the nylon
bolts in the copper sheet and the brass ““Cx’’
plate at the same time, holding them to-
gether in a drill vise or with C clamp. Be sure
and insert fiberglass sheet, no more than
.005 thick, or mica, under the copper when
mounting. Check afterward with an ohm-
meter for insulation. Use soldering lugs as in
Fig. 5C, adjusting them so that there is
about .13 cm spacing between the tips of the
lugs and the gate 2 lead. Solder L1 and L2 as
close as possible to the FET case. | managed
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about .06cm as in Fig. 5SB. Solder a .001
from the shield to the source lead with no
more than .16cm (1/167) leads, as in Fig.
5C. Solder two .001 capacitors from the gate
2 lead over to the capacitor **Cx” soldering
lugs, as in Fig. 5C. Solder in Cl, C2, C3 and

IRON

FE¥

VISE

Fig. 6. Soldering FET case to copper sheet of
capacitor X (450 MHz amp).

C4 as in Fig. 4. Small vertical pieces of
copperclad are very handy for mounting J1
and J2 and for making good ground connec-
tions to them. Wire in resistors and other
capacitors. Bypass the +12 lead wherever
possible. I used red subminiature plastic
covered No. 30 stranded for this. Dc voltage
readings: When set up ready for testing, gate
1 showed 1V; gate 2 was at 5V, and the
emitter was at .4 to .8V, depending on the
resistor to ground. This should be adjusted
for a total drain current of about 10 mils.

Use more current for more gain and less
current for a better noise figure.

Rf Testing

A separate section in 73 describes a good
420 to 450 signal source for this work. I
used a tuned diode receiver, as shown in that
section, for a receiver, with a good 0 to 50
microamp meter movement. A 10K pot in
series with it allows voltage measurements of
less than .05V, up to 10V. This is dc, at the
diode output. First set up the signal source
without the amplifier so that some con-
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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 i1t
virtually interference-proof (more selective
than you ever thought a receiver could be).
Blocking, intermodulation, adjacent-
channel and crossmodulation rejection

charactenistics are better than any other

recelver on the market and are typically
beyond 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-frequency operation;
adjustable IF Passband (to within 100 Hz);

*Warranted to be free 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
Notech and Peak Filters; adjustable-
threshold noise-blanker: Receiver-Incre-
mental-Tuning; and many other features
found 1 no other receiver. Introductory
price: $1,250 with two-year warranty.*
The AT-2000 matching trans-
mitter is 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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venient low reading may be logged. such as
.02 to .05V, or near. Then when the
amplifier i1s connected in the line some very
much larger figure can be read. such as |
found. For example, to be 20 times larger.
Squaring the voltage to (at least approxi-
mate) get the power figure, and assuming
that the diode i1s on a fairly straight-line
portion of its curve, which may not be
exactly the case, one could say that the
power gain was 400 times, or well over the
20 dB mark. If you have a milliwattmeter. or
a buddy who has one, or someone who
works in a “‘radio” job, you can check it out
that way. And also calibrate your signal
source and attenuator.

Alignment, or tuning L1 and L2 at 450
MHz is easier than matching the input and
output cables, jacks and equipment at the
other end of those cables. This you will find
out as you get into the testing of these types
of units. Remember that if you make it as
shown, very excellent isolation of the input
and output circuits will result. This shows up
nicely as you tune up the output, for
example, and find that the input tuning does
not change. A very desirable result, of
course. Note again, if you are the real
experimenter type and wish to learn about
450, make a breadboard first, play around
with it, and then make up a finished good
looking unit using the same parts and place-
ment. Small coils of three or four turns,
about .13 ¢cm O.D., can be substituted for
L1 and L2, but you will then have to work
in real close and use expensive, very small
ceramic trimmers.

Conclusion

A good high gain, 20 dB plus, rf amplifier
for 420 to 450 MHz has been built, is
working, and has been described in detail

here. You will have to pay a lot of attention
to those tiny capacitors and to the short
leads, though. Suppliers are as follows: FETs

and mica compression trimmers from
Cramer Electronics, Inc., 85 Wells Ave.,
Newton MA 02159, telephone

617-969-7700. Small capacitors from La-
fayette Radio Electronics, 111 Jericho Turn-
pike. Syosset L.I. NY 11791, telephone
516-921-7500.

ke L L
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FINGERNAIL CLIPPERS

Kent A. Mitchell W3WTO
1004 Mulberry Avenue
Hagerstown, MD

Fingernail clippers, usually costing only
about 25¢, make a handy tool for trimming
back coaxial cable braid, such as during the
preparation for the installation of a connec-
tor. Remove the outer protective covering,
being careful not to cut or nick the braid
beneath. Work the exposed braid inward
from the end of the cable until the braid is
bulged at the location of the desired trim
length. Cut braid with fingernail clippers, as
shown, and remove. Smooth out remaining

strands.
...W3WTO

33



Only STANDARD
sells more STANDARDS

U8 ot Chunisor i ERIGKSONT. ey T
and here’s
ANOTHER
ERICKSON
SPECIAL
SRC—-826 MA
A better BEST BUY thanever. ... ...
YOU GET Standard’s 826 MA, the best 12-channel
| O-watt solid state rig on the market, factory set up
OUR DEAL: on four channels plus crystal coupons for eight more
: channels (16 of Standard’s lifetime Astropoint crys-
826 MA list $398.00 tals!) of your choice; with helical-resonator front end
+ 16 extra xtals 80.00 |receiver, built in provision for tone—coded squelch,
: . - rear panel test point/monitor/control sockets — all in
Package list price $478.00 |one compact, reliable package — at a GIANT $119
ERICKSON saving ! !
You pay only $359.00 ik
Shipping prepaid for cashier'’s check or MO.
YOU'VE SAVED  $119.00

SRC—146A with:

® Deluxe basecharger List Price $369.00

® ““Stubby’’ antenna _

o it e Our Price $319.00

® Ni-cads YOU SAVE $50.00 ! !

® 94/94, 34/94 and one

other channel of your choice Another Best Buy from Erickson

Make ERICKSON your headquarters for all your FM needs
SEND QSL FOR COMPLETE SPECIFICATIONS

RICKSON COMMUNICATIONS

3501 W. Jarvis, Skokie, IL 60076 (312) 677-2161
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F. G. Rayer G30GR
Longdon Heath
Upton on Severn
Worcester, England

GDO
1o ‘Hng £

An Accessory For Your Grid Dip Oscillator.

Mﬂst amateurs have a grid dip
oscillator lying around, and an easy
accessory can allow it to be used to read
the values of unknown capacitances up to
about 1000 pF. This is wuseful for
unmarked surplus, those with obliterated
markings, or to find the swing of small
variables. Or we may check the best value
found in some circuit position with a
preset or variable, then measure this and
substitute a near value fixed capacitor.

Figure 1 1s the circuit. C1 and C2 are on
the lid of an insulated box, carrying also
spring terminals for CX. The capacitors
have good knobs with pointers. Coil L can
be half a dozen turns of stout wire,
self-supporting, or anything which comes
within a convenient range of the GDO (say
2.5—-10 MHz) with both variables fully
closed.

To calibrate, close Cl1 and C2 fully.
Tune the GDO for the usual dip. Note the
frequency on the box for future use. Take
a few 1% capacitors, such as 100 pF, 200
pF. and so on, up to a total of about 1000
pF. Clip one to CX. Open C2 to restore the
dip on the GDO. Mark the capacitor value
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on C2 dial. Series and parallel capacitors
give more values. For example, 100 pF plus
200 pF in parallel gives 300 pF, while 500
plus 200 gives 700 pF, and so on.

Restore C2 to its fully closed mark.
Repeat to calibrate C1, this time using

Fig. 1. GDO to find C.

capacitors such as 5 pF, etc., up to about
50 pF. When you see how the scales mark,
estimate intermediate markings, to fill in.

Once calibration is finished, it is easy to
find a capacitance value from about 2.5 to
1000 pF. Close C1 and C2. Put the GDO
near L and tune the GDO for dip. Clip the
unknown capacitor across CX. Open C1 or
(2, as appropriate, to restore the dip. Read
off the value from the scale. That’s all

there is to it!
...G30GR
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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.
Synthesizer 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
Independent selectable priority channel
Built-in Auto CQ

Temperature range from —20° to 170° Fahrenheit RO | &7
Size: 4" Hx8" Wx 10" D Weight: 10 pounds S eposit will insure

early delivery and guarantee
One million channels (1000 Rec. x 1000 Trans.) orice

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

You deserve it !

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

AMATEUR PRODUCTS DIVISION




Dave Ingram K4TWJ
Rt. 11 Box 499
Eastwood Village 50N
Birmingham AL 35210

Super

frimline For 2

he popular Trimline telephones have

recently started appearing on the sur-
plus market at fairly reasonable prices and
are being grabbed up quickly by the 2 meter
FMers.

The phone can be converted in about an
hour and they provide a mike, Touchtone
pad and earphone in a convenient case ready
Lo use.

Assuming you have acquired a Irimline
through a local electric supply or surplus
company, your first move i1s to check out
the unit to ascertain that it is working. First,
open the telephone by removing the 1/27 x
| plastic strap between the top of the pad
and the earpiece (easily popped out with a
knife edge slid in the hole on the right side
of this strap, and turned). Unscrew the two
screws under this cover, then squeeze the
front sides of the phone slightly to free the
back cover.
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Now connect the jumpers as in Fig. 1, and
apply 6 to 8 volts to the pad. Pushing the
numbers now should produce the tones on
the earpiece. Audio can also be fed from the
mic side of the .005 to an audio amplifier to

EARPHONE
@

AUDIO

TP
Gu‘ ut TRANSFORMER

a o
_1._.005
~T~ DISC o 9

E

2 @
2?0

TOUCHTONE
PAD

MICROPHONE

Fig. 1. Interconnections for checkout and opera-
tion of Trimline and pad; (*) jumpers added to
unit.
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check this — either way is OK. I might also
point out that I've seen a dozen different
ways to jump and connect these pads and
they all seem to work fine. My particular
method doesn’t require a cut-off switch on

the battery. If the pad works you can now
start the conversion.

The flexible pc overlay must be removed.
Unscrew it from the earphone, pad, and
mike and unsolder the 4 or 6 connections
(depending on your unit) above and below
the pad. Discard the pc overlay as it will not
be used. Next, remove and discard the
transformer which is screwed into the ear-
phone. A battery (either a Burgess H175 or
H165R, both about 7 volts) will be installed
here, with tape to hold it in place (these
batteries fit snug and won’t move when the
back is replaced).

The pad now has to be removed to gain
access to the mike. Unscrew the 4 large
screws on the pad’s brackets not the 4 small
screws on the pad proper, the latter will
separate the pad’s circuitry from the push
buttons and it will drive you insane trying to
get that disaster working properly again.
Now carefully lift out the pad and you can
gain access to the screws holding the mike
bracket. With these loose, the carbon mike
flops out and you can replace it with a mike
to match your rig. For convenience connect
the mike wires to the holders spring clips
making sure the connection is on the left
(viewed from rear). Then reassemble the
holder and retaining bracket and replace the
pad. The screw terminals on the mike holder
are now ready for connection (vou did mark
the + end didn’t you?). Now, using small
insulated hook-up wire (to prevent ac-
cidental contact with other leads) connect
the jumpers as in Fig. 2 (again, remember
you removed them to discard the pc over-
lay). You can use the pc lead on the left side
of the pad, which runs to its bottom, and
solder the .005 from this connection to the
resistor, R1. The other side of this resistor

connects to the mike +, so the pad and mike
are in parallel.

Now remove the earphone and carefully
drill a small hole right beside and slightly

below it to accommodate the P.T.T. switch
(switchcraft #953 or similar) mount the
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IOl 174w
RESISTOR (OPTIONAL)
1 ]
| |
| i
' FAR '
=y PHONE
JUMPERS ADDED fVOLT
TO UNIT . M,' s

L/F'TT

TOUCHTONE PAD- —{ |

Ao o
@
EXISTING PC LEAD——] |
-

005 DISC—1-~ 1

RI-20004 TO 500K |/2W{—

TO EARPHONE PLUG GROUND /77

v
TO MICROPHONE INPUT TO PUSH-TO-TALK

Fig. 2. Wiring diagram for ““Super Trimline." The
optional 102 resistor across the earphone gives an
8{l load to the rig. (Existing earphone is 60052).

switch and replace the earphone. Wire in the
battery.

Next, using more insulated hook-up wire,
connect all the grounds together: the mike;
the pad ground; the P.T.T. ground and the
earphone ground.

All that remains is the curl cord and plugs
(mike and earphone) to match your rig. A
Belden #8497 cord was used, which has 3
conductors, and one shielded. Remove the
rubber jacket so about 8 inches of each wire
is available. Strip each wire end 1/4” and
connect the P.T.T. lead, earphone +, mike +,
and ground leads. I found a small piece of
metal and force fit this between the curl
cord end and the grooves on the mike
holder’s slots to retain the cord under heavy
stress. Resistor R1 is found experimentally
by temporarily substituting a 1 or 2 meg
variable and adjusting this so the pad’s
output level is the same as your voice. When
this level is found, measure the value of the
pot and replace it with a fixed resistor of the
same value. This isn’t critical — my particu-

lar unit used a 68002 resistor.
Replace the back of the Trimline, the

screws and little plastic cover above the pad
and you have a dandy “Super Trimline.”

... K4TWJ
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~-390A

M. J. Schaffer W60ONL
4424 Baron Avenue
Sacramento CA 95821

Moditications Tor
improved Performance

Nut for sale: One R-390A receiver,
original cost $3,900. Depending upon
condition surplus costs vary from $550 to as
much as $1,500 each. The receiver features
four mechanical filters, 2 kHz, 4 kHz, 8 kHz
and 16 kHz, with additional bandwidth
switching to 1 kHz and .1 kHz. The receiver
has two individually controlled audio chan-
nels. One for conventional local reception,
and a second 6002 output for phone patch
connection. The phone patch output has a
vu meter that can be adjusted by a front
panel line gain control, and a line meter level
switch to read audio levels at -10 vu, 0-vu
and +10 vu, A front panel carrier level meter
is calibrated not in S-units but from zero to
100 dB. It features a 850 cycle audio filter,
frequency digital readout accurate to 200 Hz
or better, 100 kHz calibrator, a BFO
that swings 3 kHz each side of center
frequency with extreme accuracy. The re-
ceiver covers .5 MHz to 32 MHz in 1000 kHz
segments. Muting, AGC output, space
diversity connections, etc., are available at
rear-end terminals. An on-off switch is pro-
vided to turn on temperature controlled
ovens within the various oscillators. Except
for the 455 kHz i-f stages, all other stages
from the rf to the second and third conver-
sion stages are permability tuned. This and
many other features make this one of the
best radio receivers available today. After
having obtained one a number of years ago |
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decided that it had some unsatisfactory
shortcomings that I needed for sniffing a
gas-bubble out from under a hurricane of big
pile-ups. In my opinion, it lacked sensitivity,
had insufficient and poor audio quality and
the limiter contributed nothing to DXing,
SSB, or anything else for my modes of
operation.

After studying the manual and its various
diagrams for several weeks [ decided
that many improvements could be achieved
by adding or subtracting co ponents, and
revising certain circuits, All 'modifications
that would be made were with fﬁe intent for
guick and easy restoration in the event that

a sale or swap might be forthcoming at some
later date.

After having made the modifications I’ve
reached the conclusion that nothing I have
tried in the way of other receivers even
closely approaches a comparison of per-
formance,

Modifications

For my applications the R-390A has
unsufficient earphone volume. Inspection of
the manual diagram shows that the earphone
audio has been padded down purposely by a
resistive network. Fig. 1, shows the simple
modification for increasing earphone volume
from 2 mW to 500 mW. As seen in Fig. 1,
this modification is a jumper placed across
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How to win the fist fight...
with CW equipment from HAL.

..........
. b ¥

The economical HAL 1550 keyer.

The easy-to-use 1550 keyer is your answer if
you're looking for an electronic keyer that lets
you send accurate CW efforilessly. Send

from 8 to 60 WPM with conventional, iambic,
and dot memory operation. Operates with dual
or single lever keys, The optional 1550/1D
automatically sends ""DE" followed by your
station call. For fast, accurate CW, order the
HAL 1550/1D or 1550 today.

Price: 1550/1D, $95; 1550, $75; ppd USA.
Air shipment, add $3.

Send perfect CW every time |
with the MKB-1.

A complete Morse keyboard. Code speed
variable from 10-60 WPM with variable dot-to-
space ratio (weight). All solid-state, featuring
computer-grade components. Complete alpha-
numeric and punctuation keys, plus an optional
"DE-call sign" key factory programmed for you.
Includes built-in speaker/oscillator monitor.

Price: $290 Assembled, $199 Kit, ppd USA.
Without ID, $250 Assembled, $170 Kit.
Air shipment, $5.

ID-1A repeater identifier.
Commercial quality, low price.

The HAL ID-1A brings the radio amateur a
commercial-quality repeater identifier that
complies with FCC ID requirements, |t has a
unique read-only-memory that you can easily
reprogram yourself. Capacity of the ROM is

39 dots, dashes and spaces. TTL IC's assure
immunity from noise and temperature. 1D inter-
vals available: 3, 6, 12 or 24 min. Specify call.

Price: $115, ppd USA. Air shipment, $3.

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

All solid-state. Type out CW at 8-60 WPM. Ad-
justable dot-to-space ratio (weight). Complete
alphanumeric keys, plus 11 punctuation marks.
Five standard two-character keys, 2 shift keys,
break-for-tuning key, 2 three-character function
keys, and a “"DE-call sign'' key. We'll program
your call right into the DKB-2010. Plus com-
plete RTTY capabilities. Built-in three-character
buffer. 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 § for: [1 DKB-2010 - [] MKB-1 1550 1D-1A
Box 365, Urbana, Illinois 61801 Please specify [] Assembled [ Kit [ Options _ e L
Telephone: (217) 359-7373 Please send me more information on the following HAL products . . .
[ 1 DKB-2010 [1] MKB-1 [11550/1550 ID (1 1D-1A
1 Complete HAL catalog
Name Address Call Sign_
City/State/Zip

I Ithnois residents add 5% sales t2x
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terminals 6 and 8 on TB-102,
the rear main chassis.

For DXing and normal ham use the 8 kHz
and 16 kHz bandwidths are useless unless
one desires to listen to hi-fi broadcast, or
other applications that require these exces
sive bandwidths, To meet these bandwidths |
the 455 kHz transformers have hi-Q coils
which haves been swamped with 15K resis-
tors to broaden their bandwidths. This
lowers their gain capabilities and contributes |
to additional noise, The second modification |
is for the removal of the 15K resistors and |
bridge the 455 kHz primary and secondary |
windings in each of the i-f transformers. |

Locate the 455 kHz if cans labeled
T-501, T-502 and T-503. To get at the 15K
resistors loosen the nuts atop each i-f can
and lift off the shield can. At this point it 1s |
a good 1dea to drill small holes in the center
of each +f can so that i-f alignment can be

located behind ‘

TB=—=102 |

DOTTED LINE SHOWS JUMPER TO
INCREASE EARPHONE VOLUME FROM
I mW TO 500 mw.

Fig. 1. Dotted line shows jumper to increase
earphone volume from 1mW to 500mW.

performed later on. With the shield cans
removed, the windings are visible and easy to
get at. With the exception of T-503 secon-
dary winding all other windings are bridged
with a 15K resistor.

To prevent a shock and shorting of B+
voltages in the primary windings which
could lead to a winding burn-out, be sure the
receiver function switch is in the OFF
position before attempting resistor removals,
With small dikes, clip one end of each
resistor from the most convenient terminal,
and bend the resistor back out of the way.
Before going too far it 1s suggested that only
resistors in T-503 and T-502 be removed
first, and that the set then be turned ON to
the AGC position and checked for i-f ringing
This can be accomplished by listening, or by
the use of an osciioscope connected across
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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. 2ZN918) 6/S1.00
2N3565 TYPE Gen. Purpose High Gamn (TO-106) 6/51.00
2N3691 TYPE GP Amp to 25 mA and 50 MHz 6/51.00
ZN3866 TYPE RF Pwr Amp 1-2 W @ 100-600 MH2 $1.50
2N3902 TYPE GP Amp & Sw to 100 mA and 30 MHz 6/$1.00
2N3904 TYPE GP Amp & Sw to 100mA (T0-92) 5/51.00
2N3919 TYPE RF Pwr Amp 3-5 W @ 3-30 MHz $3.00
Assort. NPN GP TYPES, 2ZN3565, ZN3641, etc. (15) $2.00
_PNP:
2N3638 TYPE Gen. Purpose Amp & Sw 4/81.00
2NA249 TYPE Low-Noise Audio Amp 1 uA to b0mA 4/$1.00
® FET's:
N-CHANNEL (LOW-NOISE):
ZNA4416 TYPE RF Amphtier to 450 MHz (TOD-72) 2/51.00
2ZN5486 TYPE RF Amp tn 450 MHz (plastic 2N4416)  3/81.00
ZN5163 TYPE Gen. Purpose Amp & Sw (TO-106) 3/81.00
2NA091 TYPE RF Amp & Switch (TO-106) 3/$1.00
ITE4868 TYPE Ultra-Low Noise Audio Amp. 2/81.00
Assort. RF & GP FET's, 2N5163, 2N5486_ etc. (B) S2.00
P-CHANNEL
ZN4360 TYPE Gen. Purpose Amp & Sw (TO-106) /$1.00
Mi04 TYPE MOS FET (Diwode protected) 0.3 pF $3.00
® LINEAR IC's:
555X Timer 1 us-1 hr, Dil. pinout from 555 (DIP) S 90
109 Papular OP AMP (DIP/TD-5) $ 39
123 Voltage Requlator 3-30 V @ 1-250mA (DIP/T0-5) S 1%
739 Dual Low-Noise Audio Preamp/0OP AMP (DIP) $1.00
141 Freq. Compensated OP AMP (DiP/TO-5/MINIDIP) $ 45
2556 Dual 555 Timer 1 wsec to 1 hour (DIP) S1.55
LM305 Positive Voltage Requlator (TO-5) $1.25
MC1458 Dual 741 OP AMP (MINI-DIP) $ 95
Assorted Linears-741/709/723, etc. (4) $2.00
® DIODES:
IN314 TYPE Gen. Purpose 100V/10mA 10/$1.00
IN3600 TYPE Hi Speed SW 75V/200mA 6/81.00
INABO8 TYPE GP&SW  80V/400mA 6/51.00
1N3893 TYPE RECTIFIER Stud Mount 400V/12 A 2/$1.00
IN749 ZENER 4.3 Volt 400mW 3/51.00
IN753 ZENER 6.2 VoIt 400mW 4/$1.00
IN755 ZENER 7.5 Volt 400mW 4/$1.00
IN757 ZENER 9.1 Volt 400mW 4/$1.00
IN758 ZENER 10 VoIt 400mW 4/51.00
IN965 ZENER 15 VoIt 400mW 4/51.00
IN968 ZENER 20 Volt 400mW 4/$1.00
D5 VARACTOR 5-50 W Output @ 30-250 MHz,7-70 pF  $5.00
F7VARACTOR 1-3 W Output @ 100-500 MHz, 530 pF  $1.00

*MAIL NOW! With every order of $10 or more, postmarked
prior to 9/30/74, FREE 739 Low-Noise Dual OP AMP included -
$1 VALUE.

ORDER TODAY -AIll items subject to prior sale and prices
subject to change without notice. DATA SHEETS included with

maost items,

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.

ADVA.......

BOX 4181-E, REDWOOD CITY, CA 94062
Tel. (415) 851-0455
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the audio output terminals. In my set, with
the rf gain control completely open, ringing
did not occur until R-115 across the primary
of T-501 had been disconnected. Enough
pigtail wire had been left on this particular
resistor so that reinstallation was an easy
matter.

The increased gain and audio récovery as
individual resistors are removed can be
measured by use of the vu meter. Using the
|00 kHz calibrator as a fixed signal source,
turn the BFO pitch control for a maximum
vu meter reading. The vu line meter control
should be set at 0 dB, and the line gain
control adjusted to show a vu meter reading
of -5 vu. Approximately 2 vu units of gain
was obtained as each resistor was removed.
The overall audio recover increased approxi-
mately 7 vu units at the stopping point of
resistor removal. The carrier level meter will

alsa show an increase as T-501 and T-502 are
modified.

A better means of measuring an increase

or decrease of gain other than using the
carrier level meter (AGC) which curtails

soee
v
FROM
[—'- V505

CEES

jumper, ground terminal 4 to the main
chassis. This grounds the whole AGC bus
line to zero potential, just as the FUNC-
TION switch does in the MHz position.
Connect a VTVM to terminal 3 to read the
generated AGC voltage produced by the
AGC system. The FUNCTION switch must
be in the AGC position in order to get AGC
voltage readings. After assurance that no
ringing is present, and that the i-f shield cans
have dead center holes for alignment, replace
the shield cans and their associated hold
down nuts. Now, realign the 455 kHz
system for peak AGC voltage as read on the
VTVM. Maxli'num AGC voltage will be
approximately 35V when using the 100 kHz
calibrator as a signal source, when the
BANDWIDTH switch 1s in the .1 kHz posi-
tion. This AGC voltage will reduce to nor-
malcy when the AGC system i1s loaded down
by the removal of ground from terminal 4
and restoration of the Jjumper between
terminals 3 and 4. During alignment do not
overlook peaking of Z-503 located between

?g c525
5=7

the AGC i-f amplifier and the AGC
rectifier.
LIMITER
V807
5814A
J!'JIE-? PlHZ2—-T
p—e10
55;5 CIRCUITS
. IST A F.
21 I AMP
VEOIA
C537 180

L502 RI120 |
12 mH "z'.éﬁﬂﬂﬁ
NEUTRALIZING I %
CAPACITOR l.
\
| \
TO GRID OF /77 :: 2-5 | | mz~3$/_7‘7 NZ T AT -2
3 L3 Yeue-s | || pi-3Y Yeiz-o Yiiz-o Y pire-2
V504
|
S S e e
" RIS Fi
| ? Sex [OFH
; AAA o] |
j ciol Si08 +8
TBIO3 ] 14 | Tﬁ 1 22
\
) JUMPER
\ \
| |
ey et e e A

Fig. 2a. Detector V50613 and Limiter V507, original schematic diagram before modification

accuracy because of AGC action is to re-
move the AGC jumper bridging terminals 3
and 4 on terminal strip TB-102. With a short

42

Product Detector

See Fig. 2a (before modification) and 2b

(after modification) for the following in
structions.
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tempo

a proven name
... aproven value

Now, when your dollar buys less and less . . . value received for your money
becomes more and more important. In only three years Tempo has established
a solid reputation for first rate performance at a reasonable price.

e
s

™HE ®

=RON
___ SSB TRANSCEIVER

Look at the specifications . . . look at the price tag . . .
ask any of the thousands of Tempo ONE owners
about its reliability . . . and the reason for its unparal-
leled popularity will be obvious. The Tempo ONE
1Is now the proven ONE.

FREQUENCY RANGE: All amateur bands 80 through 10
meters, in five 500 khz, ranges: 3.5-4 mhz., 7-7.5 mhz., 14-14.5
mhz., 21-21.5 mhz., 28.5-29 mhz. (Crystals optionally available
for ranges 28-28.5, 29-29.5, 29.5-30 mhz.)

SOLID STATE VFO: Very stable Colpitts circuit with transistor
buffer provides linear tuning over the range 5-5.5 mhz. A
passband filter at output is tuned to pass the 5-5.5 mhz.
range.

RECEIVER OFFSET TUNING (CLARIFIER): Provides =5 khz.
variation of receiver tuning when switched ON.

DIAL CALIBRATION: Vernier scale marked with one kilohertz
divisions. Main tuning dial calibrated 0-500 with 50 khz. points.

FREQUENCY STABILITY: Less than 100 cycles after warm-up,
and less than 100 cycles for plus or minus 10% line voltage
change.

MODES OF OPERATION: SSB upper and lower sideband, CW
and AM.

INPUT POWER: 300 watts PEP, 240 watts CW

ANTENNA IMPEDANCE: 50-75 ohms

CARRIER SUPPRESSION: —40 dB or better

SIDEBAND SUPPRESSION: —50 dB at 1000 CPS

THIRD ORDER INTERMODULATION PRODUCTS: -30 dB8 (PEP)
AF BANDWIDTH: 300-2700 cps

RECEIVER SENSITIVITY: Vauv input S/N 10 dB

AGC: Fast attack slow decay for SSB and CW
SELECTIVITY: 2.3 khz. (—6 dB), 4 khz. (—60 dB)

IMAGE REJECTION: More than 50 dB.

AUDIO QUTPUT: 1 watt at 10% distortion.

AUDIO QUTPUT IMPEDANCE: 8 ohms and 600 ohms

POWER SUPPLY: Separate AC or DC required. See AC
“ONE" and DC1-A

TUBES AND SEMICCNDUCTORS: 16 tubes, 15 diodes, 7
iransistors
TEMPO ""ONE™ TRANSCEIVER $369.00

AC/ONE POWER SUPPLY 117/230 volt 50/60 cycle $ 99.00
DC/1-A POWER SUPPLY 12 volts DC $120.00
VF-ONE EXTERNAL VFO $109.00

Henry haily

2 O Q] — LINEAR AMPLIFIER

Small but powerful, reliable but inexpensive, this
amplifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 offers a full 2 KW PEP input for
SSB operation in an unbelievably compact pack-
age (total volume is .8 cu. ft.). The 2001 has a
built-in solid state power supply, a built-in antenna
relay, and built-in quality to match much more ex-
pensive amplifiers. This equipment is totally com-
patible with the Tempo One as well as most other
amateur transceivers. Completely wired and ready
for operation, the 2001 includes an internal blower,
a relative RF power indicator, and full amateur
band coverage from 80-10 meters. $595.00

YAESU

... a name proven through world-wide use.
... NOW available at Henry Radio. Come in,
phone or write for complete specifications.
We ship ailmost every where.

FI=101 B .. i 6o A | R TR P e v A VO B TP Dyu FARGARPAIARE -~ 12 &
FTdx-401 . Transceiver .. 7o) . 999.00
FL-2100 ... - Linear Amp with tubes 339.00
YC-355D Digital Counter 3 289.00
Fv-101 .. BRI INAN WL S il e s e e 99 .00
SP-101P .. apeaker/patch : ] 59.00
BPRSOT s U T A ) T e U A P SRR N A BB AR P 18.00
FV-401 .. .. . External VFO .. 99.00
SP-401P . Speaker/patch 59.00
SP-401 Speaker 19.00
YD-844 ... Dynamic microphone 29.00
XF-3C/30C C.W._filter i3 oy ) : ' 40.00

Fan .... = e R A1 19.00

Mobile bracket LT 2 W N TN 9.00

Prices subject to change without notice.

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

931 N. Euclid, Anaheim. Calif. 92801
Butler, Missouri 64/30

714/772-9200
816/679-3127




MOVE ONE END

AND FOLD BACK DETECTOR
V-5068
5814A
e R
} 3
| @
| -
o T-503
i R—
, 522
!
) B0
N RN e TR
| J
BFO
NOTES:

|. REMOVE LIMITER TUBE V-507
FROM SOCKET.

2. REMOVE JUMPER BETWEEN TERMINALS
I4 AND IS ON TB-103.

3 X___DENOTES ADDED COMPONENTS.

LIMITER
: 58144
|—0—-| \—f @
X
| _¢c-530 _|.ool
~1~150 pF T~
4512-{/ :
A4
PI2=5 <D
TO JSI2-7
18 AF OUTPUT
JUMPER ( REMOVE)
18-103 [ 14§ 5 |
TO LIMITER
INPUT

Fig. 2b. Diode detector modifications for product detection.

The last detector (V-506B) has pins 6 and
7 of the 5814 tube connected together to
form: a diode detector. Both the i-f signals
and the BFO are injected at this point. This
serves quite well for the reception of all
emission modes and matches the voltage
levels needed at the limiter input circuit.
However, since little A3 or MCW 1s ever
copied, and the limiter is seldom used and
had a certain amount of attenuation, I felt
that a product detector would best serve my
needs. The diode detector was converted to
a product detector by lifting the cathode at
pin 8 from ground and using the cathode for
BFO injection. The BFO coupling capacitor
(C-535, 12pF) was replaced with a 330pF
capacitor tied to pin 8. The BFO voltage

measured 9V at pin 8. Readjustment of the
BFO to zero beat the 455 kHz may be
required because of this additional loading.

To break the diode feature remove the
jumper between pins 6 and 7 of the detec-
tor. To pin 6 add a 100K resistor and a
O1uF capacitor. Connect the 100K resistor
to a source of B+ which can be found nearby
on a standoff binding post. From the
secondary of T-503, terminal 1, remove
C-530 (150pF) and L-502 (12mH). To
L-502 connect the 0.0luF capacitor that
was attached to pin 6. Leave C-530 (150pF)
attached at this point. The other end of rfc
L-502 runs through connecting leads to
terminal 14 (diode load) on TB-103,
jumpered to terminal 15, and back to the
limiter on the same chassis. To this end of
the rfc install a .001uF, 600V dc capacitor
to ground. The center post of the tube
socket is grounded and makes a convenient
grounding point. Also, to this end of the rfc
run a shielded wire to C-549. which is con-

“ EXCLUSIVE 66 FOOT GBDREF”ND

75 THRU 10 METER DIPOLE

NO TRAPS — NO COILS — NO STUBS — NO CAPACITORS

,‘0
/ r S — e e ST Ly

Fully Ajr Tested — Thousands Already in Use
-F }; T T Y = s
o o = 5l I e

‘S
04 4

p— - -

#16 409, Copper Weld wire annealed so it handles hike soft E.F;!lper wire—-Rated for better than full legal power AM/CW
or SSB.Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to 1 at most heights—Stainless Steel hardware—
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp-
letely Assembled ready to put up--Guaranteed 1 year—ONE DESIGN DOES IT ALL; 75-10HD—ONLY $12.00 A PAND!

Model 75-10HD $60.00 66 Ft 75 Thru 10 Meters Model 75-40HD $40.00 66 Ft 75 Thru 40 Meters
Model 75-20HD $50 00 66 Ft 75 Thru 20 Meters Mode! 40-20HD $33.00 35 Ft 40 Thru 20 Meters
Model 80-40HD $42 00 69 Ft B80-40-15 Meter (CW)

300S. Sh OR THRU YOUR FAVORITE
QMDPBHINJ‘_) . Shawnee

DISTRIBUTOR
Leavenworth, Kansas 66048

ORDER DIRECT OR WRITE FOR
FULL INFORMATION
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nected to pins 1 and 2 of the limiter tube.
Connection to C-549 should be on the side
opposite to the (C-549 connection to the
Iimiter tube. Remove the jumper between
terminals 14 and 15 (diode load) on TB-103
behind the receiver.

Now for the product detector grid circuit.
With a short jumper ground terminal 1 of
T-503. Remove the lead from terminal 2 of
T-503 that goes to pin 6 of the original
(V506B) a small .47MS2 resistor to ground,
and a 5pF capacitor to terminal 2 of T-503.
That completes the product detector modifi-
cation, except for repeaking of transformer
T-503 and removing the limiter tube from its

socket.
As before, with the 100 kHz calibrator as

a signal source, the measured f voltage at
the grid of the product detector was 3V,
This is only a 3 to 1 ratio, which is a far cry
from the 10to 1 or better ratios normally
expected for best linearity., Many different
ratios were experimented with and the end
result is a detector that produces both AM
and SSB with only moderate distortion on
AM. The amount of audio recovery also
proved best with this ratio. The added
conversion gain also added a few more dBs

to the output,

Power Supply

The original power supply incorporated a
pair of 26Z5W rectifiers tubes. Some con-
servation of power and a great reduction of
heat was gained by replacing the tubes with
solid state rectifiers. 1000 PIV units at 2.5A
only cost 35¢ each, which is a wise invest-
ment. The voltage increase through the
conversion to solid state was slight, and no
effort was made to change it.

Antenna Input Alignment

The nominal antenna input impedance is
| 2582, This can be maintained and matched
to a 50{2 antenna system using any of the
various forms of antenna tuners. Lacking a
tuner, better performance can be accomp-
lished by realigning the antenna input cir-
cuits to match your antenna system. |1
happened to have a small battery operated
100 kHz oscillator that I've used for antenna
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work that is set on the far side of my
antenna. Its output is sufficient for signal
pickup on all the ham bands up to 30 MHz.
This steady fixed signal source is invaluable
for antenna adjustments, and for matching
my receivers to the antennas for best sensi-
tivity. by this means of starting at the
antenna and working through to the receiver
a matched system is achieved.

Using this system with the R-390A re-
ceiver i1s simple, With the antenna trimmer
set at zero, adjust the slugs and trimmer
capacitors in the rf antenna input stages for
all of the ham bands for maximum AGC
voltage, as outlined previously, or for maxi-
mum carrier level meter readings. The an-
tenna trimmer does tune out the reactances
encountered at this QTH using trap vertical
antennas., The improved signal to noise ratios

are well worth the work involved.

Performance

First, let me stress the importance of any
receiver that has a fixed frequency calibrator
and an “S” meter indicator, as a means for
judging receiver performance over prolonged
periods. As time progresses a receiver’s per-
formance can be expected to fall off as tubes
and components age. When I first received
my R-390A I recorded the carrier level
readings of the 100 kHz calibrator every 100
kHz from 500 kHz through 30 MHz. When
atmospheric conditions prevail to a point
that you begin to doubt whether or not your
receiver has lost its sensitivity, it’s then only
a matter of referring to the original list of
level readings to make this determination,
With the R-390A these readings will average
approximately 50 dB throughout its spec-
trum range, Lacking suitable test equipment,
such as a calibrated signal generator and a
distortion analyzer, performance could only
be judged against before and after modifica-
tions, and against a comparative per-
formance of other receivers that have been
in the shack from time to time. Splitting and
swapping antennas between the two re-
ceivers, and peaking each set to the same
signal has shown that the R-390A has better
sensitivity, better selectivity and is more
versatile than anything compared with so

far,
... W60ONL
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The New Hy-Gain 270
brings state-of-the-art design
to 2 meter mobile.

The Hy-Gain 270 is specifically designed to solve the problems of
gain 2 meter mobile antennas...hard tuning, high VSWR, poor
pattern due to irregular ground plane, and fade from whip flex.

The all white fiberglass and chrome design develops 6 db gain
through the use of 2 stacked 5/8 wave radiators with a self-
contained 1/4 wave decoupling system. Because the Hy-Gain 270
operates independent of the car body ground, you get minimum
pattern distortion for maximum range in all directions. Independence
from the car body also means the end to tune-up problems. The
fiberglass design solves the fading problem due to upper whip flex.
Since the antenna and feedpoint are sealed in fiberglass, the
Hy-Gain 270 will deliver top performance year after year without
loss due to corrosion. The Hy-Gain 270 can be mounted anywhere
...bumper, cowl, deck or mast...for fixed, land mobile or marine
service using Hy-Gain mounts listed below.

6.0 db gain.

« 250 watt rated.

» 144-148 MHz.

« VSWR less than 1.5:1 at resonance, 6 MHz Bandwidth.
« 96" whip height.

 No pruning required, completely factory tuned!

« 50 ohm input.

» 3/8 x 24 standard mobile thread.

« Comes with 18 coax and PL-259 connector.

Order No. 270

Mounts — Universal No. 271
Flush Body No. 499
Bumper No. 415

Get maximum range...get a Hy-Gain 270!

For prices and information,

contact your local Hy-Gain b ﬂ'n

distributor or write Hy-Gain.

."..-.M-_ L - = &
D

Hy-Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoln, NE 68507 ; 402/464-9151; Telex 48-6424.
Branch Office and Warehouse; 6100 Sepulveda Blvd., #322; Van Nuys, CA 91401, 213/785-4532; Telex 65-1359.
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West, Peterborough, Ontario
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R-392 ON

e AIR

recently purchased an R-392 and have

been using it as a second receiver for
several months.

The R-392 is a triple conversion receiver
with a tuning range from 500 kHz to 32
MHz. This range is covered in one megahertz
steps except for the first band which covers
500 kHz to 1 MHz. The calibration accuracy
is 300 Hz.

Power Supply

The R-392 requires 28V dc approxi-
mately for both the filaments and plate
supply. The total current required is 3 amps.

FILE THESE AREAS DOWN 1/8 IN. TO FIT.

2L

NS>
s

| ]

to power plug marked

Fig. 1. Modification
FRANK UWI1320FA1l3.
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Jack Spillane W7UGV
2010 N.W. 60th
Seattle WA 98107

The power supply uses a 27V transformer
with a rating of at least 3 amps.

The regulator is a Darlington pair con-
sisting of QI and Q2. The base of QI is
controlled by a 27V zener diode. This sets
the output voltage at the emitter of Q2 at
somewhat less than 27V. Q2 i1s heat sunk to
the chassis using a mica washer. Q2 1s
mounted with a mica washer on its own heat
sink (a Motorola HEP 500 unit). This heat
sink should be mounted in a vertical position
with the fins at right angles to the top of the
chassis. Mount Q1 and Q2 using silicone
grease.

Power Plug

The power plug I purchased would not fit
the receiver. I modified the plug by filing
away part of the lower part of the case as
seen in Fig. 1. The plug is labeled FRANK
UW13020Fal3.

Audio

The audio output impedance is 60082. I
use a speaker system with a 500§ to 4£2
transformer installed in the speaker cabinet.
Fair Radio Sales Co., P.O. Box 1105, 1016
E. Eureka St., Lima, Ohio 45802, sells the
LS-166/U speaker recommended by the
R-392/URR manual.

Controls

Most of the controls are standard on any
communications receiver. The controls
covered here are peculiar in the R-392.
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FUNCTION SWITCH

Off — Power off.

Normal — Power on.

Limiter — Noise limiter on.

Net - Defeats transmit/receive relay.

SQ - Squelch. Received carrier trips relay to
turn on receiver audio. The squelch level 1s
controlled by the rf gain squelch thresh.

AGC SWITCH

Off — Removes AGC voltage from receiver
grids.

On — Places automatic gain voltage on the
receiver grids.

Cal — In the CAL position the 100 kHz
calibration signal is turned on and the

CALIBRATION

Example:
Calibrate to the nearest 100 kHz the fre-
quency of 7.200 MHz.

1. Turn AGC switch to CAL.
2. Turn on BFO and set BFO to 0.

3. Set MegaHertz dial to 7.

4. Set kiloHertz dial to 200.

5. Zero beat the 100 kHz signal with the
kiloHertz dial.

6. Lock the kiloHertz dial.

7. Push in and adjust the dial zero to the
nearest 100 kiloHertz.

8. Unlock dial zero.

9. Turn AGC switch to AGC.

51 Fli g Ti o
> o LAY
Pl
3 ; E? QI g2 A
HOVAC + @ F2 >
2 &
i E =] R2 R3 -
D
N I 5 ~ Cli * E
2 4 2 ’ 6000 o'\ F
A 20 AUDIO =
s « J
I T/R SWITCH X
-"”n

Fig. 2. R-392/URR power supply.

receiver input is removed from the antenna
input connectors by a relay.

DIAL LOCK
Locks the kHz dial.

DIAL ZERO

When pushed in and turned this allows the
kiloHertz dial to be moved a small amount
when the dial lock is on.

I-F OUT

455 kHz out for if type FSK RTTY
converter (possibly the CV 278 frequency
converter) this output could feed an external

I-f amplifier with a 455 kHz filter and a
product detector.

TUNING

Example:

Let us say we want to receive on the 40m
band on 7.250 MHz.

. Set the MegaHertz dial to 7.
2. Set the kiloHertz dial to 250.

48

I would recommend the purchase of an
instruction book for the R-392/URR re-
ceiver. This manual will give you complete
information on repair, alignment and opera-
tion.

Parts List
Si — toggle switch.
F1 — 1.5A slow blow fuse.
F2 — 5A fast blow fuse.
T1 — Fair Radio Sales Co.,
5950-645-3854. 26.4V @ 3.04A.
D1-D4 — 6A 100 Piv. HEP R0O101
C1 — 4000 uF 50V.
C2 — 100 uF 50V.
R1 — 47082 2W.
R3 — 100082 2wW.
ZD1 — 27V zener diode HEP 608.
Q1, Q2 — RCA SK 3027 or HEP 704.
J1 — Phone jack.

P1 — R392/URR power plug. Fair Radio Sales Co.
Quantity

Part No.

2 — HEP 450 transistor mounting kit (mica
washer, socket and screws).
1 — HEP 500 heat sink.
1 — Tube of silicone grease.
... W7UGV
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Walter S. Schopfer W2FSO
108 Ellsworth Avenue
Harrison NY 10528

A SUFER SEEEC ST

NV
TRACKING

FILTER

Cut down drifl. enhance your signal-to-noise ratio and reduce

(ORM — all in one package.

or years, the most widely used method
Fﬂf obtaining selectivity for the recep-
tion of - CW has been the reliable and
effective single crystal filter. Versions of
these filters are found on most quality CW
receivers. A CW crystal filter can provide a 3
dB bandwidth of between 20 and 400 Hz at
455 kHz. The usefulness of this narrow band
characteristics of a crystal has been well
proven during the course of modern ham
radio. By limiting the bandwidth to the
amount necessary for optimum signal reada-
bility, the signal-to-noise ratio can be greatly
enhanced and QRM drastically reduced. In
order to keep the CW station tuned in at
maximum strength, the receiver must be
stable and the operator must retune to
compensate for the slight drifting present in

AUGUST 1974

most ham receivers. Older receivers using
vacuum tubes must be warmed up for 15
minutes or so to obtain low drift. The
diagram in Figures la and 1b, show the
effect of slight mistuning or receiver drift on
the strength of a CW station.

p—=20Hz

S —— - — I —— —24 DB

DET

|
I
E I |
o G0DH: s A0H2 -
i | ]

AT |
455KHz

Fig. la.The effect of slight mistuning or receiver
drift on the strength of a CW station.
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MORE RANGE . . .
with NO NOISE

CUSTOM SYSTEMS
KITS ® ACCESSORIES

/

ELECTRO-
SHIELD

N

ELIMINATE IGNITION NOISE

ELECTRO - SHIELD®
YOUR ENGINE

_FROM _$44.95
ESTES ENGINEERING CO.

543 W. 184th St., Gardena, Calif. 90241

For
FREQ.
STABILITY

Depend on JAN Crystals.

Our large stock of quartz
crystal matlerials and components assures Fast
Delivery from us.

CRYSTAL SPECIALS

2-METER FM for most Transceivers ea. $3.75
144-148 MHz — .0025 Tol.

Frequency Standards
100 KHz (HC 13/U)
1000 KHz (HC 6/U)

Almost all CB Sets. Tr. or Rec.
(CB Synthesizer Crystal un request)
Any Amateur Band in FT-243 1.50

(80-meter, $3.00 — 160-meter not avail.) 4/$5.00

For 1st class mail, add 20c¢ per crystal. For
Airmail. add 25¢c. Send check or money order.
No dealers. please.

S | -
= il ) - I § -

4.50
4.50

2.50

Division of Bob Whan
& Son Electronics. Inc
2400 Crystal Drive
Ft. Myers Florida
33901

All Phones
(813) 936-2397

CRYSTALS

Send 10c for new calalog with 12 oscillator
circuits and hists of frequencies in stock

20

..-"‘_‘h -
JRELATIVE STRENGTH WHEN
‘ N ' SIGNAL IS EXACTLY IN CEMN:
@ TER CRYSTAL PASSBAND

(2) SIGNAL STRENGTH WITH
40MH: MIS-TUNING

#E'HIT

Fig. 1b. Results of mistuning or receiver drift
causing 24 dB signal strength reduction.

Fig. la, shows a representation of a
typical single crystal filter bandpass charac-
teristic. Note that on either side of the peak,
the response falls rather rapidly (12 dB per
octave). At plus or minus 40 Hz, the
response is down 24 dB. Consequently, a
slight mistuning or receiver drift causes a 24
dB signal strength reduction as shown in Fig.
Ib. The operator must then adjust the
receiver tuning in order to move the 40 Hz
up into the maximum response of the
crystal.

One can now ask the question: How can
the signal be automatically positioned at the
maximum response point of the filter regard-
less of receiver drift?

One rather infrequently used technique
for obtaining high selectivity which has been
known for some time, is the capacitor

SIGNAL (
INPUT "9

OUTPUT
&) (s I

Fig. 2. Network.

sampling technique . Fig. 2, shows a net-
work consisting of a resistor, 4 capacitors,
and rotary switch. (Any number of capaci-
tors greater than 2 can be used.)

The rotary switch is only a convenient
representation of electronic switching.

Assume that the switch is rotating at a
frequency of say 1000 Hz. Let us look at the
output of the network when the input
frequency matches the frequency of switch
rotation.

If the R and C’s are large enough, a
capacitor will charge up to the average value
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CHARGE IT
ON

CHARGE IT

UYpur

master charge BANKAMERICARD

welbome heie

NUMBER

(Continental 48 States) CALL
800 FREE
325-3636
MO CUSTOMERS CALL
314-993-6060
COLLECT
TRADE
ON
CALL USED

Bill Du Bord, WOKF |
(9 AM. — 5 P.M. Central, Closed Sunday and Monday)

FOR
A SQUARE DEAL
ON
® DRAKE ® YAESU
® TEMPO/ONE ® SWAN
® HALLICRAFTERS ® COLLINS
® CLEGG ® KENWOOD
® STANDARD ® REGENCY

We carry all major brands and a large
stock of used reconditioned equipment

SEND STAMP FOR USED LIST

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132
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Model CWF-2—%12 85 Kit
uide £14.95 Wwed tested guaranieeg
Please incluyde 55¢ postage

New Mode! CWF.2BX —%519 95
Heady 1 i SE ncl

Brzaae

e Gel Raror Sharp selectivity from any receiver ar transceiver
« Extremely high skirl rejection

s Drastically reduces all background noise

# Mo audible ringing.

« No impedance malching

= Ulira modern active liller design uses IC's lor super high performance

We have what we think 18 the hinest CW §
iy with s steep Seded Saofts will eilonw you 1o
oifver ORM ang ORN Simply plug i1 inta the phane jack or cannect f 10 the speaker
ierminals 01 any reCeiver oF (ranscened and use headphones, small speaker, of
speaket amplifies Batter yet. connec! it betwéen any auvdio stages lo take advantage
ol the byt o orecewver audio amplifier

Build the 2°'x3 CWF-2 PC card inlg your recoivér or gel the sel! contained and ready
o use CWF-28X and plug in!

The BD Hz salectivi
i.-;"‘;' ang Stmmimale all

it avalatye anywhens
picE ouwl One

SPECIFICATIONS

BANDWIOTH: B0 Hz. 110 Hz, 80 Hz (Swilch seiectable)

SKIRT REJECTION. A! lsast 80 db down 1 octave from center trequency fof
B0 Hz bandwidth

CENTER FREQUENCY : 750 Mz

INSERTION LOSS: None Typical gain 1.2 at 180 Hz BW, 1.5 at 110 Hz BW, 2 4
s BD Hz BW

INDIVIDUAL STAGE Q: 4 (minimizes ringing)

IMPEDANCE LEVELS. No impedance maiching required

POWER REQUIRED: CWF-2 6 volts (2 ma.) to 30 volls (B8 ma.); CWF-2BX

standard 9 voit fransistor radio battery
DIMENSIONS: CWF-2 2"x3Y" PC board, CWF-2BX 4733 114722 3118
Iblack winkie sieel top, white alummum bottom. rubber featl)

TRY this tantastic CW fNilter Il you don™t think it iz the best you have ever used
ask lor your money back Wa will chearfully retund 1. These {illers carry 3 Tull
one year warranty

Wriie tor FREE brochures and maegarine 188 reports. Other IC sctive 1lters available: CW minl TiHar (1575387,
iow pass, high pass, and wide bandpasa fillers, Audie ampliifiess: '3, 1. 2 wails. Cryaisl calibraior

MFJ ENTERPRISES

F. O. Box 494, Mississippi Stale, MS 39762

FM Schematic Digest

A COLLECTION OF

MOTOROLA SCHEMATICS

Alignment, Crystal, and Technical Notes
covering 1947-1960

136 pages 11" x 17" ppd $6.50

S. Wolf
Box 535
Lexington, MA 02173

WORLD QSL BUREAU

5200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL. BUREAU to handle all of
your QSLs to anywhere; next door, the next
state, the next county, the whole world. Just
bundle them up (pleasa arrange alphabaetically)

Isolated - Pad - Drill - Mill

and send them to us with payment of 6¢ each.
Precision circuit board construction
without etching. Fits hand drill, electnc

drill. Simple, fast, economical, safe. kl!

Sizet. .20, .15, .10 inch dia. E

With replaceable 350 drill.
$6.95 ea.
Calif. residents add 5%. il e
A F STAHLER Co B g
PO BOX 354 CUPERTINO, CALIF 95074

—
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Fig. 3.Complete cycle of switching.

of signal voltage it sees when it is connected.
This C1 charges to zero volts because it
always sees an equal amount of positive and
negative voltage when it is connected. C2
charges to nearly the peak value of the sine
wave. The resultant of complete cycle of
switching i1s shown in Fig. 3. When the
switch rotation frequency or the input signal
frequency is changed, the response falls off
at a rate of 6dB per octave. The bandwidth
of this type of filter is determined by the RC
time constant. The greater the R and/or C,
the narrower the bandwidth. Extremely
narrow bandwidth can be obtained as low as
1 Hz at 1 kHz. The center frequency of the
pass band is equal to the frequency of
rotation of the switch.

It now becomes clear as to how the
tracking capability is obtained. One merely
has to use a voltage controlled oscillator
(VCO) to drive the capacitor switch and
phase lock the VCO to the input signal as
shown by the block diagram of Fig. 4.

The dual flip flop and the 7402 decoder
turn transistors QIl through Q4 on in
sequence and thereby connect the capacitors
in the circuit in sequence. The action as
explained earlier forms a narrow band
network between the receiver af output
and the headsets. A small amount of signal is
picked off at the filter output by resistor
network R1 and R2 and is compared to the
flip flop divider output by the phase
|detectnr FET. The resultant difference dc

73 MAGAZINE



voltage 1s amplified and slaves the VCO
frequency to be exactly 4 times the input
signal frequency. Capacitor Cl is used to
hold the VCO on frequency between dots
and dashes. Thus, any slight drifting of the
input signal frequency will pull the VCO
(and the pass band) along with it.
Refinements can be added. Resistor
R can be varied to adjust the filter
bandwidth for optimum readability. The
filter peak can be swept up and down by
feeding a positive or negative current into
point A. This feature i1s handy for
SIGNAL INPUT

FROM RECEIVER QUTPUT TO
AF QUTPUT HEADSET

1 |
Qi é El Q3

|
NE-S5&6 | :
. [ —
o 4 Q Q Q Q

il

7402

L S S

CLOCK CLOCK
1I/2 TATS /2 TAT3 vl
(B-K F/F) EI (8-K F/F)
| i Fi|
& <
PHASE
uA7al N & T DETECTOR n2
A

Fig. 4. Phase locked VCO to the input signal.

roundtable QSO’s where the other stations
may be on slightly different frequencies.

The filter network has a tendency to
respond to harmonics of the desired
frequency. To minimize .this effect, low pass
filters can be used ahead of and after the
switched capacitors network. The output
low pass filter can also be used to smooth
the output shown in Fig. 3, into a sine wave.

An experimental unit was constructed
and the results were excellent. This i1s the
first CW filter I've seen where the pass band
can be made as narrow as desired without
oscillation. It can be made narrow to a point
where the dots and dashes actually run
together even at slow speeds. Perfect tuning
1Is always maintained by the phase locked
loop.

v st 2B S0
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TOUCH—TONE DECODER

e Dual tone
decoder decodes
one Touch-Tone
digit.

e Available for 1,
2. '3 & By
8, 9 0, # " and
other dual tones
700-3000 Hz.

e |Latch and reset
capability
built-in.

COR control built-in.

Relay output SPST z-amp.

Octal plug-in case.

Compact 1-%'' square, 3" high.

Free descriptive brochure on request.

T-2 Touch-Tone Decoder ... $39.95 PPD.
Specify digit or tone frequencies,
(Include sales tax in Calif.)

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

OUR OWN ‘FET”

D.C.VOLTAGE: 7 RANGES
UP TO 1000 VOLTS

A.C.VOLTAGE: 4 RANGES
UP TO 1000 VOLTS

MT-3F $49.95

QUEMENT ELECTRONICS
1000 SO. BASCOM AVE.
SAN JOSE, CA. 95128
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74C00
74C02
74C04
74C08
74010
74C20
74C42
74C73

CD4001
CD4002
CD4009
CD4010
CD4011
CD4012

1103
5260
7489
B223

.85
B85
95
95
85
.85
2.15
1.70

1.00

J400 25 7447
7401 25 7448
7402 .25 7450
7403 .25 7451
7404 29 7452
7405 .27 7453
7406 55 7454
7407 .53 7460
7408 .29 7464
7409 .29 7465
7410 .25 7472
7411 .35 7473
7413 95 7474
7415 .50 7475
7416 .50 7476
7417 .50 7483
7420 .25 7486
7422 32 7489
7423 .37 7490
7425 .39 7491
T426 35 7492
7427 .39 7493
7430 .25 7494
7432 30 7495
7437 50 7496
7438 55 74100
7440 .25 74105
7441 1.25 74107
7442 1.15 74121
7443 1.25 74122
7444 1.30 74123
7445 125 74125
7446 1.45 74126
LOW POWER TTL
74100 40 | 74L51
74L02 .40 | 74155
74L03 .40 | 74L71
74L04 .40 | 74172
74L06 .40 | P4L73
74010 A0 f4L74
74120 .40 | 74L78
74130 .40 | 74185
74142 1.75 | 74186
HIGH SPEED TTL
74H00 37 | 74H21
74H01 37 | 74H22
74HD4 .37 | 74H30
74HOB .37 | 74H40
74H10 37 | 74H50
74H11 37 | 74H52
74H20 .37 | 74H53
8000 SERJES TTL
B091 .69 | 8214
B092 .69 | 8220
8093 .69 | 8230
8094 69 | B3IM
8095 1.55 | 8309
8121 1.05 | 8312
8123 1.75 | 8520
8130 250 a551
8200 295 | 8552
8210 395 | B554

74C74
74C76

1.45
1.50
29
32
32
A5
30
A5
45
A5
55
55
95
.55
1.25
55
3.25
1.25
1.40
1.05
1.05
1.10
1.05
1.05
1.65
33
35
65
55
1.15
69
95

60
60
B0
B0
.80
1.25
95

P b mb b ed md oh ) o=b -
WD D s OO AL DD
iR T RN L

1.50
1.70

74C107 1.50

74C151

2.90

74C154 350
74C157 2.25
74CT60 3.30

74C161

UM SERIES RE

CD4013
CD4016
CD4017
CD4019
CD4022
CD4023

S AT

256 bit RAM MOS

3.25

1.50
1.50
2.95
1.3
2.75

&5

R~

1024 bit RAM MOS

1024 bit RAM Low Power

64 bit RAM TTL
Programmable ROM

74141
74145
74150
| 74151

74153

74154
| 74155
74156
74157
74161
74163
74164
74165
74166
74173
74175
74176 95
74177 .95
| 74180 1.15
| 74181 4.25
74182 1.10
74185 2.50
74190 1.65
747191 1.65
74192 1.65
74193 1.65
74194 1.65
74195 1.15
74196 1.35
74197 1.15
74198 2.50
74199 2.50

CooomoLnLuaDMN
W LA L Wt DA O S W U A Y Y A

L]

R I S N N R ey S P I T |

74190 1.75
74191 1.50
74193 1.75
74L95 1.7
74L164 2.95
74L165 2.95
74198 2.95

74H535 45
74HBD .45
74H61 45
J4H62 .45
74H72 60
74H74 70
74H76 .70

8810 95
8811 g5
8812 1.25
BB22 295
8830 295
8831 2.95
Bai6 59
8830 150

74C162 3.25
74C163 3.25
74C164 31.50
74C173 2.90
74C192 3.25
74C195 3.00
80C97 1.50

A-TOQUIVALEN]

CD4025 .65
CD4027 1.15
CD4030 .65
CD4035 2.85

High Voltage Power Transistors
Prime quality, 10 watt, 1 amp max, TO-5 300 v
Typically 40 beta at 50 mHz, PNP

INTERNATIONAL ELECTRONICS UNLIMITED

CDIGIHLAL INHEGRATED CIRCUITS

AUGUST

TTL
7400 Quad 2 input NAND gate $22ea
7404 Hex inverier 25 ea
7410 Triple 3 input NAND gate .22 ea.
7420 Dual 4 input NAND gate 22 ea.
7438 Quad 2 input NAND buffer O.C. .35 ea.
7440 Dual 4 input buffer 22 ea.

7445 BCD-to-decm! decoder/driv. O.C. .89 ea
7453 Expandable AND-OR INVERT gate .25 ea
7460 Dual 4 input expander 20 ea
74123 Retrig. monostable multivib w/clr B9 ea.
LED DISPLAYS
MAN 2 wpe 32" Red Alpha Numeric 5.95 ea.
MAN 7 type 27" Red 7 Segment 1.95 ea

CALCULATOR CHIPY

3001 LS| 140-Pini Add, subtr, mult & div., 12-dig.
Data wupplied with chip $6.95 e

Data only — Reiundable with purchase 1.00

3002 LS! similar to 5007 exc. des. for battery
operated - Data supplied with chip ESS% ea
Data only — Refundable with purthase 1.00

005 L51128 pind Full 4 funct. mem. 12-dig. displ. &
calc. 7 seg. mitplx. outp. Data suppl. w/chip 10.95 ea

Data only — Refundable with purchase 1.00

MMS5736 18 Pin, 6-dig., add, subtr., mult, div. 4.95 ea

IMCAIT AL CLOYC K € HHPS

MM 5311 2B-pin any readout &-dig. BCD

with spec. sheetl 11.55 ea
MM 5312 lé-pin any readout 4 digit lpps output

BCD with spec. theet 895 ea
MM 5313 I8-pin any readout & digit lpps

BCD with spec. sheet 10.95 ea.
MM 5314 Zd-pin LED-incandescent readout

b-digit with spec. sheet 10.95 #a.

MM 5316 40-pin norm. alarm set snooze alarm-timer
"12 or 24-hr. operat. with spec. sheet 1595 ea

MYIDOH Visible red TD 18 15 ea
MY50 Axial leads micromini dome 25¢a 5/1.00
MVSO20 jumbo clear dome visible red 1% es 3/1.00
Infra red (invisiblel dif. dome &0 ea

INSPLAYS

MAN1T Type red, 7 segment 270 3.95 ea
MANIM Typered 7seg 127" 1.75ea 4/4.85
MANS Type red, 7 seg . 190" 2.35ea 4/ 7.95
MANS Type grn. 7 seg. 270" 4.75ea 4/15.75
MAN 7 Type (5LA1), red 7 seg 2.50ea 4/ 7.95
MANB Type yel, 7 seg. .270" 550 ea 4/18.95
DL707 Type (MAN 1Repl) 3.50ea 4/13.00

OPTO ISOLATORS

MCA'2-30  Darlington 95 ea
MCD 2 Diodes 1.95 ea.
MCT 2 Transistor 1.45 ea.

PEIAST 10X KEDY T 0PN

560 Phase locked Loop DIP 295 ea
561 Phase Locked Loop DIP 2.95 ea
562 Phase Locked Loop DIP 2.95 ea
565 Phase Locked Loop DIP 2.95 ea
566 Function Generator MINI-DIP 2.95 ea
567 Tone Generator MINI-DIP 2.95 ea

— in U.5., Canaodo and
Miniml.lm Dl‘d-r A—— ﬂ*m‘.

— TRANSISTOR SPECIAL —
400 v

200 v

5001 LS! Calculator Chip (40 pin) add, subtract, multiply & divide
With data — %3.95 ea.

ON ORDERS OVER $25.00 DEDUCT 10%

All items are new, unused surplus parts—tested functional. Satisfoction is
guaranteed. Shipment will be mode via first closs mail — postage poid

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

SPECIALS

LINEAR

324 Quad op amp (4-T41's) DIP $1.89 ea.
3517 Dual penpheral driver mDIP 39 ea.
380 2 watt audio amp DIP 1.49 ea.
565 Phase locked loop DIP 2.49 ea.
3900 Quad amp DIP .65 ea.
8223 Programmable ROM TTL DIP 5.95 ea

B038 Voltage controlled oscillator -
sine-square-triangle output DIP 5.95 ea

MCD2 Opto isolator - diode 1.19 ea.
MCT2 Opto isolator - transistor B9 ea.

LINEAR INTEGRATED CIRCUITS

300 Pos V Reg ituper 723} T0D-5 § 55 ea
101 Hi peflormance AMAP BAINL-DEP. TD-5 i ra
o2 Voltage Follower TD-5 35 a2
104 Negative Voltage Regul. TO-5 1.25 ea
Yi5 Positive Voltage Regul. 7T0-5 1.25 %2
3ar On AMP isuper 747) MINI-DIP, TO-5 45 e3
08 Micro Power Op Amp AL P 1.25 ea
9 5V Regulator TO-5 1.25 va
MEK 5V 1A Regulator 101 195 ea
3110 Voltage follwer Op Amp TD-5 145 ea
I He perl. Voil. Compartr. MINI-DIP, TO-5 1.25¢a
119 Hi-5peed Dual Compartr, DIP 1.65 ea
320 =52 ¥ MNeg, Regulator TD-3 1.95 2
120 =15 V Meg. Regulator TO-3 1.95 ea
124 Quad Op Amp DI 2:.25 ea

119 Quad Comparator Dip 2.50 ea
140T  Pos. VolL Reg.

(BV-BV-12V-15V-18V-24V) TO-2120 1.15 #a
iro AGC/Squelch AMPL T0-5 or DIP 1.65 ea
371 AF-IF Strip-deteciorn DiP B5 va
¥ AM/FM /558 Strip Dir 160 ea
376 Pos. Volt Regulator MINI-DIP &5 ea

e 2W Stereo amp DiF 1.T5 ea
380 2 Wan Audio amp DiP 175 e
B0 -5 SW Audio amp MAIME-THP 1.75 e
381 Low-Moe Dual Pre-Amp DIP 2.25 ea
182 Low-MNoinse Dual Pre-Amp DIP 22% ea
550 Prec. Voltage Regulator DIP 9% ca
555 Timer MINI-DIP 1.25 #a
703 RF-IF Amp MINI-DIP 59 ea
o9 Operational AMPL T0-5 or DIP A5 va
711 Dual Different. Compar. DIPF 19 ea
723 Voltage Regulator o 75 ea
7319 Dual Hi Perl. Op AMP Dip 1.25 ea
741 Comp. Op AMP MiNI-DIP, TO-5 45 ea
TAT Dual 741 Op Amp TO-5 or DIP 95 e
748 Freq. Adj. 741 MINI-DIP 45 ea
1103 Steren Pre-Amp (5]] 3 95 ea
1304 FM Mulpa Steren Demod DIP 1.50 ea
1307 FaA Mulpy Stereo Demod DIP 95 ea
1458 Dual Com. Op. Amp. MINI-DIP 7S5 ea
LHITTT Dual LM 251 Volt. Comp. DIP 295 ea
3065 TV-FM Sound Systemn DiP 7% ea
075 W Det -LMTR & Audio

Pre-Amp Die A% ea
900 Quad Amplifier DiF 75 ra
3905 Precision Timer Die 75 ea
7524 Core Mem Sense AMPL  DIP 1.9% va
fad5 Core Mem Sense AMPL  DIP 95 ea
7534 'I:.'Err Mem Sense Amp Dip 2.74 ea
7515 Clhire Mem Sense Amp e 1.75 ea
LITET) Function Generalor Die B95 ea
9601 Retriggerable One-Shot  DIP 9 ea
75457 Dual Peripheral Driver  MINI-DIP 49 ea
75452 Dual Peripheral Driver MINLDIP 49 g3
75451 (351) Dual Periph. Driver MINI-DIP H9 ra
75491 Quad. seg driver for

LED readout (81 1.60 ea
75492 Hex digil driver P 1.75% e

Please specify which data sheets are required with order

ﬁddh! 50 per data vheet for tems priced lewss than $1.00
eac

MASTER CHARGE AMD
0 BANKAMERICARD ACCEPTED
BY MAIL OR FHONE

Swpiily 81 card sumiers dnd besk sase
e g g grier VI00E  Phass scdats Sanday
s Teidmy — 1680 mm Pl g DN A¥RATTD

Mexico within three days from receipt of order.
California residents odd scles fox.

$2.45 ea $200/100
1.20 ea 100/100
75 ea 65/100
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AN AUDIBLEC
VOLIMETER

Introduction

hat trouble shooting ham, while
looking at his voltmeter, hasn’t had
the test probe slip and occasionally short to
the chassis or a nearby terminal? Not only
are wayfaring test probes a nuisance but to
unforgiving semiconductor devices they can
be a terminal affliction. Through the use of a
voltage-controlled audio oscillator voltages
can be approximately measured by listening
to the oscillator frequency. This allows one
to keep his eyes on the circuit being tested
and the test probe, minimizing the tendency
for the probe to wander.

Operation
The audible voltmeter of Fig. 1, can

AUGUST 1974

Stan Johnson WAQAQC/9
215 N. River
North Aurora IL 60542

measure voltages up to 10V dc with an
accuracy limited almost exclusively to the
resolution of the ear. The voltmeter circuit
has an input impedance of 100,000f{) per
volt and has three ranges through the use of
three separate input jacks: 0 to 0.1V, O to
1V and O to 10V. In each case, a “full-scale”
voltage applied to the appropriate input jack
will produce a 1000 Hz tone from the
voltmeter speaker. Voltages less than the
“full-scale” voltage will produce a corres-
pondingly lower frequency which is directly
proportional to the voltage applied.

A test jack is provided to conveniently
supply +1V for using the voltmeter as a
continuity checker. The test jack also can be
used to calibrate the ear to 1000 Hz by

55



WIE%

Linear Price Schedule

L

T05
TO5 or mim
T05
T05
TO5
TOS
T0S or ming
T05
TO3
TOS or mini

TO05 or mini
TO3
TO3
TO3
T03
DIP
DIP
T03
T03
T03
T03
TO3
T0O3
T03
DIP
T05
DiIpP
DIP
Mimi
DiP
Min
DIP
DIP
DIP
Mir
TO5 or Dip
Mir
Min
105
TO5 or Dip
TOS or Dip
TO5 or Dip
TO5 or Dip

T05, Mini,
or Dip

TO050r Dip
Min

Dip

Dip

Dip

Dip

TOS5 or Mini
Dip

DIP
DIP
DiIP
DIP
TO5

gl\
E

B0
30
80
1.00
1.00
4.00

30
1.00
1.50
1.00

1.00
1.75
Tl
2.00
1.76
1.75
2.00
1.75
1.75
1.75
1.75
1.7%
1.76
1.7%
1.00
1.75

75
3.00

1.50

1.25

1.75

1./58

1.50

1.00

2.50
2.50
2.50
AD

30

.30
.60

A0
80
40
75
1.00
1.50
.15
40
.60

70
70
1.25
1.25
5.00

300 Pos. V Req. (Super 7231
301 Hi performance Ampl
302 Voltage follower
304 Megativie Regulator
305 Voltage Regulator
306 Voltage Comparator/Buffer
307 Op Amp (Super 741)
308 Micro power op Amp.,
309 5V 1A Regulator
310 Vaoitage follower Op. Amp
311 Hi performance Voltage
Comparator

320 - 5.0V  Negative Reqgulator

- 5.2V Megative Requlator

- 12V Negative Regulator

- 16V Negative Requlator
324 Ouad Op. Amp.
339 Quad Comparator
340 +5V Positive V Regulator

6V Positive V Regulator

+8V Positive V Regulator

+12V Positive V Requlator

+16V Positive V Regulator

18V Positive V Regulator

+24V Positive V Regulator
370 AGC/Squelch Amp.
371 Integrated RF/IF Amp.
372 AF - IF stnp - detector
373 AM/FMI SSB strip
376 Pos. Volt Regulator
380 2 Watt Audio Amp.
380-8 BV Audio Amp.
381 Low Noise Duel Pre Amp
382 Low Noise Stereo Pre Amp
550 Precision Voltage Requlator
555 Timer
565 Phase Lock Loop
566 Function Generator
567 Tone Decoder
703 RF — IF Amp.
709 Op Amp.
710 Voltage Comparator
711 Dual Ditt, Comparator
723 V Regulator
741 Comp Op Amp.
747 Dual 741 Op Amp.
748 Freq. Adj. 741
1303 Stereo Pre Amp.
1304 FM Multiplex Stereo Demod.
1305 FM Muluplex Stereo Demod.
1307 FM Muluplex Stereo Demod.
1458 Dual Comp. Op Amp.
3065 TV - FM Sound System
3075 FM Detector - LMTR and

Audio Pre Amp.
3900 Quad Amp
75491 Quad seg driver for LED readout
715492 Hex digit driver
113 Reference Diode
WEIRNU —spec sheets .25¢ each
Box 1307

Colton, CA 92324
ph ={714) 882-5387
{ask for FANNIE!)

—our complete catalog $2.00, free
with order of $100.00

~Calif. residents add 6% sales tax

—add S1 postage on orders under S10

D'[]I 20
01 20
02 .20
03 .20
04 .20
05 .20
06 .40
07 .40
08 .20
08 .20
10 20
11 .20
12 .50
13 .80
14 2.00
15 .40
16 .40
17 40
20 20
23 30
25 30
26 .30
27 .40
30 20
32 .30
37 .3b
38 40
40 20
41 1.00
42 90
43 1.50
44 1.50
45 1.00
46 1.50
47 1.50
48 1.50
50 .20
bl .20
B3 2%
o8 ' 2D
B0 .25
64 .40
65 .40
/0 .40
72 .40
73 45
74 50
75 90
76 .45
83 1.00
B5 1.00
B6 .40
B8 4.00
B9 2.75
90 1.00
91 1.20
92 90
83 .90
94 .90
95 .90
96 .90
100 2.00
107 .40
121 .50
122 56
123 1.00
125 .50
126 .50

GU
Ul

400 series Price Schedule

|
SALE

?ﬂHDU series
132 2325 30 L72 50
141 1.50 H{]l 30 L73 60
145 1.50 HO4 30 L74 65
150 1.00 HOS 40 L78 70
151 490 HO8 .30 LEb'  12b
162 4.25 H10 .30 LB6 A5
153 1.00 H11 .30 L90 1.25
154 1.25 H20 .30 L9y 1.50
155 1.00 HZ21 40 L93 1.25
156 1.25 H22 .40 195 1.25
157 1.25 H30 .30 L98 200
158 2.50 Ha40 .30 L154 2.00
160 1.50 H50 .40 L1657 2.00
161  1.50 H51 .40 L164 3.00
162 1.50 H63 .40 L165 3.00
163 1.50 H54 .40 L173 3.00
164 2,50 H55 40 L192 250
165 2.50 HE0 .40 L193 2.50
166 1.75 HB1 .40 L1895 200
170 425 HE2 40 =\ S
173 175 H72 50 ri?k-i
174 225 H73 .55 &
176 2.25 H74 .55 74500 series
176 80 H76 B0 S00 .50
B T H78 .60 S03 .50
180 1.00 =04 o0
181  4.00 4 E= S05 .50
182  1.00 Ry S10 50
184 3.00 i & 511 .50
185 3.00 S16 50
189 500 74L00 series S20 50
190 1.50 LOO 30 S22 50
191 2.00 LOZ .30 =40 50
192 1.60 LO3 .30 S64 50
193 1.50 LO4 30 S65 50
194 1.50 LUG6 .50 574 1.00
195 1.00 L10 .30 586 1.00
196 2.00 L20 30 5112 2.00
197 2.00 L30 30 S114 200
198 250 L42 1.25 S153 250
199 250 L51 30 S174 3.25
200 925 L71 50 2176 3.26

Clock Chips—(no guarantee - no returns!)

MMB3I11 10.00 These units are too easy 1o blow
MM5312 B.00 wup for us to accept returns and
MM5313 9.00 expect to make any money, so
MM5314 9.00 through we do test them, we offer
MM5316 1200 no guarantee & accept no returns,
Memories
MM 5260 1024 bit RAM (2nd generation 1103) 5,00
p1101 256 bit RAM 2.00
pl11039. 1024 bit RAM 7.00
7489 64 bit RAM 2.75
8223 256 hit hipolar Field PROM 6.00
8225 64 bit RAM 3.7%
74200  Tri-State 256 bit RAM 9.25
DMB599 Tri-State 64 bit RAM 3.75
p2102 1024 bt static RAM 15.00

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,

b. 7400 series parts available at 25% of list untested, No
guarantee! 10pcs/type min. order.

Request orders . . .

We sell many items not listed, & can obtain many not
kept in stock. |f you need any odd or hard to find I1Cs,
odds are we can get them, Please write,

Satisfaction guaranteed. All items except as noted have been precision tested by the latest equipment. We're so certain

you'll keep coming back once you've tried our quality that we make this amazing first order offer: BUY $100.00 worth
of merchandise, choose $100.00 worth free.
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connecting it to the 1V jack and to calibrate
the ear to 100 Hz by connecting it to the
10V jack.

Circuit

The schematic diagram of Fig. 1 can be
divided into four sections: the dc¢ amplifier,
the oscillator, the audio amplifier and the
power supply.

The dc voltage being measured is scaled
by op amp Al and its associated circuitry.
The voltages indicated on the input jacks
produce a dc amplifier output voltage of
-2.25V. To prevent the op amp offset
voltage from causing a continuous audio
tone or nonlinearity at low voltages, offset
null pot R6 is adjusted for OV on IC
terminal 12 with no input voltage applied.

A simple, linear, voltage-controlled audio
oscillator circuit is composed of op amp A2
and the adjoining components. The circuit is
basically an op amp integrator with a pro-
grammable unijunction transistor to dis-
charge the capacitor. To calibrate the
audible voltmeter, variable resistor R7 is
adjusted for an oscillator frequency of 1000
Hz with +1.0V applied to the +1.0 voltmeter
input jack. The audio oscillator output is a
sawtooth wave and has an output frequency
versus dc input voltage relationship which is
extremely linear. Because the voltage con-
trolled oscillator has possible applications
where different input voltage versus output
frequency relationships or different output
amplitudes are required, a detailed de-
scription of the oscillator circuit and its
characteristics follows.

Oscillator

The voltage controlled oscillator or
voltage-to-frequency converter used in the
audible voltmeter provides a linear output
with a minimum of parts. Because the circuit
may be easily adapted to a variety of ham
projects from an audible SWR bridge for
mobile operation to instruments for the
visually handicapped, a detailed description
of circuit operation is given.

Circuit Description

The voltage controlled oscillator shown in
Fig. 3,is basically an op amp integrator and a
discharge circuit. Some component values
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have been changed from the oscillator in Fig.
1, to simplify plotting the graph of Fig. 3. A
negative voltage at Ej, causes the op amp
output to go positive, charging Cl with a
current equal to the current caused by E;ip.
When the output voltage on capacitor Cl
reaches the threshold voltage of QIl, the
programmable unijunction transistor (Ql)

turns on and remains on until Cl is dis-
charged. (Resistor, R, limits the peak
current through Q1l.) The op amp output
then returns to 0OV and the cycle repeats,
thus generating a sawtooth output wave-

form. e
Rd
3.3K

Qi
Rec 2Ne027
Loy K G Re
AV 10K
S
M
Ay
L 2 vl .

+|2V

Ha
E IN P—AAN & -
= 0K
4
i /
Hb 210K -2V

Fig. 2. Voltage controlled oscillator circuit.

& OUTPUT

Output Amplitude

The peak amplitude of the output wave-
shape is determined by the programmable
unijunction transistor threshold voltage and
is equal to the gate voltage plus 0.6V. Since
the gate voltage is entirely determined by
R4, Re, and the +12V supply of Fig. 2, the
output sawtooth amplitude may be varied
over a wide range by changing the resistor
values or the supply voltage.

Output Frequency

The voltage-to-frequency converter out-
put frequency is a function of the input
current and the value of Cl, once the peak
output voltage has been chosen. Since the op
amp inputs are at ground potential and draw
negligible current,

R
Ilﬂ:"iia—-

Therefore, the current charging C1 will
equal Ejn/R4. Given that the voltage on a
capacitor is equal to the charge in coulombs
divided by the capacitance in farads,

Q

C
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Fig. 1. Construction of voltmeter.

: the programmable unijunction transistor dis-
and that current 1s coulombs per second, PLogt J

Q charges the capacitor and the cycle repeats.
I= S The time for one pulse can be found from
the threshold voltage and the charging rate.
the voltage on C1 will increase at a rate T=V threshold
expressed by, aVel volts
Ein  volts second

Vel = Ra C1 second
Hetot i The time for one cycle is the capacitor
When C1 has charged to the QI threshold, charging time found above plus the Cl

“vhf
vhf CONVERTERS

—a e e —

LOOKING FOR A NEW CHALLENGE?
'_g‘ ’ then build a TV camera!

ONLY SOLID-STATE CAMERA AVAILABLE INKIT
FORM OR FACTORY ASSEMBLED COMPLETE KI1

I WITH VIDICON TUBE ONLY $157.70. POSTPAID
DELIVERY ANYWHERE IN USA, CANADA and
MEXICO. OPTIONAL AUDIO SUBCARRIER 41595 |

WRITE or PHONE NOW FOR COMPLETE CATALOK, |

e = e ey 1 ‘: H h.l T"‘\_ FJ'L. H I"-,I _"-:“_I I'I_ ‘J.N"'-. [_'” '1||. _”:: r”-: .I:. 17 .rI I

T T e e e . |

DEAY B G A |L”'" n sroapway ATV Research paxora ity Neer s8]

HEARING the
WEAK ONES ....

Very sensitive crystal controlled converters for receiving the VHF bands with
your present receiver or transceiver, |deal 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

for hams... SEE PAGE 33

BO0CA.50-52MHz ........ ... iiiiicia..... 58500
144CA_ 144 — 14BMHz .. .........ocvees-2--- SB500
ZCA 220 - ZBMHE .......c000c300606iassisns $B85.00
BIZ2CA R32 —A3BMHE .........00¢cccecasssseess $85.00
JANEL can also supply a wide variety of receiving equipment for industrial B A R G A l N s !
applications. Write or call for details KLEINSCHMIDT TELETYPE EQUIPMENT
All jrerms are pﬂSfpﬂfﬂr and P_.raraﬂ,reeﬂ_ FIEHSE order direct or write for our 1 1100 Page Pomier, s 6L or IR wpm £549 g5
freecarafng_ A 1T 117 Page Pronter o (B) TH 179 Repert & TD. as s 45995
Alswr choeched o, wiled & adoslod, camn $119.95%
ALSO — We stock a full line of sensitive PREAMPS! (2} Labi $19.95 (L) Tahle $34 95 D) Copyhulder $395
{ ) Paperwindcr 5 14 .95 I T-107 Repert Inot shown), only $59.95

D L ' ™ TH-S Comverter Tram Rec T ¢y cles adjust 1o 170 shals £49 .95
aboratories 4
J @ ‘m @ L Andy Electronics Co., Inc.

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

68310 Long Devww / Howusion, TEssl ITON T Pane 1713) 641 OS5TH
ALL PRICES FOB HOUSTON, TEXAS
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Fig. 3. Graph of input voltage versus output frequency for the circuit of Fig. 3.

discharge time. Since CI discharges in 15 us
for the values given, the discharge time can
be considered insignificant in most cases and
the following approximation for frequency
be made.

volts
Avel
s,

V threshold

F

Combining the preceding into one formula
for frequency,
E= Ein
(Ra) (C1) (V threshold)

when Ein and Vipreshold are in volts, Cl is
in farads, and R, is in ohms.
Linearity

The circuit of Fig. 2, was constructed
using the component values shown and was
calibrated (by adjusting Ry) for 10V Ejp
equals 1000 Hz out. With the input voltage
monitored by a FLUKE 8100 digital volt-
meter and the output frequency measured
with a Hewlet Packard 5223L {requency
counter, an input voltage versus output
frequency comparison was made. The data
from that comparison is plotted in the graph
of Fig. 3.

Between the input voltages of -0.1V and
-10V, the largest frequency error was +0.3%
of the calibration frequency (1000 Hz).

Audio Amplifier

The audio amplifier consists of a dif-
ferential amplifier (Q2 and Q3) to shape the
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sawtooth waveform into a square wave and a
Darlington pair (Q4 and QS5) current ampli-
fier to drive the speaker. Variable resistor
R19 is located on the front of the voltmeter
and controls the voltmeter volume. Induced
voltages from the speaker which could
damage Q4 and QS are discharge; by D2. To
minimize a drop in volume at low frequen-
cies, direct coupling is used throughout the
audio amplifier.

Power Supply

The power supply is made up of one
+12V and one -12V zener regulated source
and one +18V source. The plus and minus
12V power, the op amps, the test circuit,
and the differential audio amplifier. The
+18V supplies the audic power amplifier. In
the +18V supply, Q6 acts as an electronic
filter to eliminate 60 Hz hum from the audio
output stage. If a 3-wire power cord is not
used, the voltmeter case should be grounded
by other means to insure hum free opera-
tion.

Conclusion

Frequently in troubleshooting, the pre-
sence or absence of a dc voltage provides
sufficient test information to diagnose the
circuit. The audible voltmeter aids the
trouble shooter by eliminating the need to
keep looking at the test instrument to
determine if the desired voltage is present.

...WAQPAQC/9
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Juge Electronics has spent 10 years now building a reputation for customer service.
In the past two years, this reputation has spread far and wide, and we've had a few
growing pains, but we feel we've cured them, and can still deliver what we advertise
. . . better than ever.

Amateur Radio is our profession, not a sideline. We maintain a large inventory,
which is now computerized to minimize backorder problems (we do have them
when our suppliers just can’t deliver), and keep our shop well stocked to maintain
yvour radio after the sale. Our computer will also furnish you a used gear list which
Is current as of the previous day’s business . .. not a “padded” list of ““what 1t will
cost if we happen to have it when you order.”

We maintain telex links with almost all major factories to speed orders, service, and
answers to your questions. Your letters are answered normally the day they arrive
(we admit to and apologize for some delays recently while our computer was being
put into operation), whether you are buying or just asking for some advice or help.
We don’t publish a catalog . . . just haven’t had time to do that and give our kind of
personalized service. Your gquestions about equipment will be answered candidly —
if we think an item “isn’'t up to snuff”, we’ll say so, because we want you
completely satisfied, or we’d rather not sell you.

We will check your gear prior to shipment if you request . . . just a little added
insurance that you won't know the frustration of getting a brand-new radio which
doesn’t work. We can finance through General Electric Credit or Swan’s Credit
plan, with 10% down. And we’ll tell you the truth about any backorders. If it’s
going to be 6 months, we’ll say so, not string you along. You'll find our service

after the sale is excellent too.

Now obviously this type of operation 1S expensive to run, and this is the only way
we're geared to operate. If you're looking for the last dollar of trade-in or the
lowest rock-bottom price, writing us is probably a waste of your time and ours. We
frankly can’t compete with the non-servicing of small inventory dealers. But if you
feel that spending several hundred dollars with a company entitles you to the
consideration of being dealt with honestly and quickly, and being helped with
questions or problems, and treated like a valued friend . . . and you don't mind
spending a few extra dollars to get these things, then write us today . . . yvou should
be a Juge customer ! !'!

ED JUGE ELECTRONICS, INC.

3850 S. FREEWAY 11181 HARRY HINES BLVD.
FT. WORTH TX 76110 DALLAS TX 75229

Closed Sun. & Mon.
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MIDLAND
BDASE OR

Walter W. Pinner WB4MYL
7304 Lorenzo Ln.
Louisville KY 40228

2 METER
PORTABLE

The Midland 13-500 144 MHz trans-
ceiver is an excellent low priced rig.
The transmitter features 1W and 15W power
selections as well as automatic SWR shut-
down to protect the final. Transmit crystals
for 16, 34 and 94 are supplied. On the air
audio reports are excellent. Deviation 1is
adjustable and was factory preset to 5 kHz
on the unit tested. The front panel incor-
porates a small transmit 1ndicator lamp,
illuminated channel indicator (there are 12
available) and lighted S/rf output meter
which is large enough to be read easily. A
rear mounted accessory jack is provided for
connection to a discriminator meter, tone
input, keyed +12V for linear control and
ground. A rear mounted external speaker
jack 1s provided which when used disables
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the internal speaker. Power connections are
via a pigtail which incorporates an in-line

2N3055(2) OUTPUT
( g’ 14V
usv < ~ pF a7
y I5V
100 SaT
3A I000pF ’
IS5V
172w
DIODES
3A SOPLV

Fig. 1. Base station supply for the Midland 13-500.

fuse holder. Also supplied is a mobile
mounting bracket and hardware, plus mic
hanger clip, speaker plug, accessory plug and
two extra fuses. The owner’s manual sup-
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1972 WORLD
repeater

Mow that most repeaters have been relicensed and hun-
dreds of new repcaters 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. This edition, with

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

1974 Repeater Atlas of theWorld san @ NLY

*1.50

Magazine = Peterborough NH — 03458

—

CFP ENTERPRISES
866 Ridge Road

Lansing, NY 14882
Central Upstate New York's
Mail-Order Headquarters
Specializing in Two-Meter FM
and Quality Used Gear

Officeand Salesroom Hours by Appointment Only
24-Hour Phone: 607-533-4297
Send SASE for Monthly Listing of:
Used Equipment and Bargain Goodies

Trade-ins accepted on both new and used
equipment. Cash deals get prepaid shipping in
the Continental USA plus a 15% discount on

Sub-Audible tone I
Decoder $9.95

Encoder $8.95

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

® Glass epoxy PCB’s & silicon xstrs throughout,

® Any reeds, except special dual coil types may be used:
Motorola, GE gCA, S.D.L., Bramco, etc.

® All are powered by 12 vdc,

® Use on any tone frequency 67 Hz to 250 Hz

®Small size 1.5x 4 x .75"

® All parts included except reed ¢nd reed socket

® Postpaid — Calif. residents add 5% sales tax

COMMUNICATIONS SPECIALISTS
P.O. Box 153 Brea CA 92621

| plied

contains a complete schematic and
voltage check chart as well as a complete
section by section circuit description.

The most exciting part of this little rig is
the receiver which boasts a two stage FET rf
amplifier, a five section helical resonator
filter and a FET mixer. Trimmers are pro-
vided on all crystals (transmit and receive)
and all oscillators are zener regulated for
stability. Receive crystals are provided for
76 and 94.

As unpacked the sensitivity of the re-
ceiver was found to be .2uV usable and 3uV
for complete quieting. Although the unit is
small, the dual back to back circuit board

# |0 WIRE
JE t:‘ =
BRASS

SLEEVE

Fig. 2. Antenna for the Midland 13-500.

layout 1s uncluttered and mechanically
sound. The small side mounted speaker has
acceptable audio quality and is not hidden
when the unit is dash mounted or flat on a
table.

An Inexpensive base station supply is
shown in Fig. 1.

A transformer delivering 18V at 3
amperes 1S not a common item. Therefore a
12V 3 ampere unit was modified as follows.
Select a transformer that has small spaces at
the corners of the frame window around the
original winding. Add approximately 26
turns of No.20 teflon coated wire by thread-
ing it through these spaces. My transformer
accepted 13 turns on the top and bottom
with no difficulty and when this additional
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winding was properly phased the output
voltage was I8V ac. My power supply was
housed in a small cabinet which also con-

tained a 4 inch speaker and a 50-0-50 uA |

-

+—I|i4 cm STEEL ROD
SOLDER TO PL259

/FILL WITH EPOXY

{TH‘LMH LID

3T I3 mm O.D.—25 mm LONG
TAP | I/2 T.

g RGS58
ADJUST CAPACITOR FOR MIN. SW.R,

Fig. 3. A 5/8 A mobile antenna.

discriminator meter. The dial light shown
not only illuminates the meter but provides
some low load regulation for the supply.
Power supply output on receive is 13.2V and
13.0V on low power transmit. High power
transmit voltage was 12.7 (measurements
made at 117V ac input).

Fold Up Suitcase Groundplane Antenna

Portable operation from motels, etc., may
be a little more convenient with the antenna
shown in Fig. 2. The elements are No. 10
solid copper wire. These are looped around a
3/8 long piece of 3/16 in. brass tubing. The
tubing may be found at most hobby stores.
Solder the radials to the tubing. An S0239
connector is fitted to a 2 in. square plate and
fitted with four banana plugs as shown. The
radials are merely pushed on to the plugs to
assemble. The driven element is a piece of
No. 10 wire soldered to a banana plug which
1Is then inserted in the center of the con-
nector. A loop in the top of the driven
element and a piece of nylon cord will serve
to hang the antenna from any convenient
location.

Fig. 3. shows details of a 5/8A mobile
antenna constructed from common
materials.

.. . WB4MYL

AUGUST 1974

Study the basics ol radio and electronic theory so you'\ *
can pass your Novice exam. The whole works is on four one
hour cassettes, explained so simply you can’t misunder-
stand it. You only remember about 20% each time you hear
a tape (or read a text) — now you can listen to the tape
over and over, until you know it cold. Study while you
drive, during lunch, on the train or in bed with an earphone
at might without waking your wife (or friend).

PLAYS ON ANY CASSETTE PLAYER OR RECORDER

Set of FOUR Cassettes — N4
= only $13.95 rostpaid

73 Magazine — Peterborough NH — 03458

Coming Out Of Service

10 General Electric
Transistorized Progress Line
(TPLS) 150-170 MHZ Transcivers
30-50-80 Watts w/Channel
Guard
$125 Ea.—All Accs. Included

Prospect Communications
Route 2, Lawrenceburg, Tenn. 38464

Send Check—No C.O.D.

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

PARTS!
A .
‘3?5“ Send For 4’43.
CORNELL'S

New Color

Catalog
48 Pgs. New ltems

ORDER FREE
IF NOT SHIPPED

IN 24 HOURS'

4215 S University Ave. San Diego, Calif. 92105

tube
IN LOTS OF 100




A.E. McGee, Jr. KSLLI
2815 Materhorn Drive
Dallas TX 75228

CHEAP AND EASY
230 VOLI AC

POVWER

ccasionally you may find that some
otherwise desirable piece of surplus

electronic equipment is designed for use on
230 volts ac. Unless your ham shack has
been especially wired for 230 volts, it will
probably not be available at a wall socket.
You will have to either replace the 230 volt
power transformer with the similar 115 volt
unit, or use a step-up transformer to raise
the line voltage to 230 volts.

The use of a step-up transformer is by far
the simpler method, but unfortunately these
transformers are’geldﬂm found in junk boxes
or at surplus sales However, 'a good substi-
tute can be made from readqy available junk
box type parts by wiring' two filament
transformers as shown in Fig. 1. In this
circuit the isolated 115 volts induced in T2
iIs added in series with a 115 volt line to get
an output of 230 volts (less a slight voltage
drop).

The trdnsfurmer semndary voltage ratings
may be any value, but they must be equal.
The current ratings probably need not be the
same, although the only transformers that I
have tried have hdd identical ratings. The
230 volt ﬂutput power rating will be some-
what less than twice the power (E x 1) rating
of the lowest rated filament transformer.
For example, if 6.3V, 10A transformers are
used, the power rating would be equal to 2 x
6.3 x 10, or 126 watts (or about 100 watts
to allow for transformer losses).

64

SUPPLY

The transformers must be phased prop-
erly. This is easy to check because if it is
wrong the output voltage will be zero. If this
happens, reverse the connections to either
the primary or the secondary of T2. Since
the high-voltage winding of T2 may operate
at twice its intended voltage above ground
(depending on how the line cord plug is
inserted) it would be a good idea to isolate
the core of T2 from ground by mounting it
on insulated washers or standoffs.

;" LR T2

G4V 63V

INPUT 11 115 V
135 VAC 2t % '3 2

O O

OUTPUT
230 VAC

O

Fig. 1. Circuit diagram of the 115V to 230V
step-up transformer.

A switch could be included in the 115
volt ac line, because some current will be
drawn from T1 by T2 even with no external
load. In my own case, using two 6.3V, 10A
transformers, the no-load secondary current
of T1 1s 3.5A. The transformers supply 210
volts to a 65 watt load, and run only warm
to the touch.

A LT
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F or a long time the line operated power
supply has been part of the basic
equipment of the experimenter’s bench. And
up until now a single variable supply has
been adequate for most purposes.

But now even the most novice experi-
menter uses integrated circuits, both digital
and linear. And most ICs will operate pro-
perly off only certain closely defined vol-
tages. TITL requires +5, op amps 15, com-
parators +12, -6. Even for simple circuits
using a single op amp a single voltage power
supply is inadequate. For more complex

Noel Calvin
2683 Buena Vista Way
Berkeley CA 94708

UNIVERSAL
POWER
L e

circuits combining several types of IC and
discrete components, the situation can be-
come impossible if you have only a single
voltage power supply to work with.

So what do you do? You can spend a
fortune on batteries — you can find another
hobby — or you can build the Universal
Power Supply for under $50.

The Universal Power Supply is really five
power supplies in one: 3 fixed voltage, 2
variable, each one regulated, and each one
current limited at 1.5A. The voltages avail-
able are +15, +5, -15, variable O to -18, and

MRTSI (4)
252V,C.Y.
2.8 A
ESSEX
PR »
SPRAGUE 8400 pF |
36D-842G040BB2A 40 V /;;

0 TO

L5 +18

2 ouT

*
68
82

10 K
70 RIGH
LOG
13K | 15K

Fig. 1. Universal Power Supply
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The Universal Power Supply. It has 3 fixed voltages
and 2 requlated. See text for details.

variable +2 to +18. The circuitry uses state-
of-the-art integrated regulators so the Uni-
versal Power Supply is probably simpler to
build than that old single voltage regulated
power supply was.

Construction

There are only two rules that need be
observed when building the power supply:
1) Provide approximately 60—100 cm of
externally mounted heat sink for each fixed
voltage regulator and output transistors. 2)
Mount the output transistors as close to the
IC regulators as possible.

All parts for the variable voltage regula-
tors except the output transistors are

mounted on a vectorboard with T-28 termi-
nals, and the interconnections made on the
bottom side with wire.

| made the case for the prototype out of
aluminum L-brackets,

sheet metal and

The TO-3 case is the 309 regulator. Other requla-
tors were K package and are mounted on the
reverse side of heat sink.
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INPUT O

THZ

AMP

VOL TAGE
REFERENCE

OUTPUT

LSO
="

N
GND

BOTTOM VIEW , TO-3 (K) TO-220 (T)
LM320——K,LM309K ,LM340——K LM320—-T,LM309T
LM340—-K

Fig. 2. Block diagram of integrated regulator.

plywood, but any commercial case will do.
You may even want to build the power
supply into your bench.

Theory

All the regulators used in the power
supply work in basically the same way. The
block diagram in Fig. 2, is applicable to all
of them.

Operation is simple. The error detector
compares a fraction of the output voltage to
the reference, and by controlling the drive to
Q1 keeps theoutput voltage very close to the
voltage set by Rj, irrespective of load. The
current amp senses the voltage across R

which is proportional to the load current
and overrides the error detector, cutting the
drive to Q| when the load current gets too
high.

In the fixed voltage regulators Qp, Rj
and R) are all internal, while in the variable
voltage regulators they are external.

Specifications

Outputs: +15V 5% @ less than 1% load
regulation, 1.5A; +5V #% @ .1% load
regulation, 1.5A; -15V *5% @ less than 1%
load regulation, 1.5A; +2 to +18V @ .1%
load regulation, 1.5A;0 to -18V @ .01% load
regulation, 1.5A. Input: 115V ac @ 75W
maximum.

...Calvin
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Robert Baird W7CSD

3740 Summers Lane
Klamath Fall, OR 97601

GROUNDED CATHODE
LINEARS

Fnr the past several years grounded grid
linear amplifiers have been all the rage.
A grounded grid linear assumes that you
have 50 or 100 watts of rf drive available.
Lots of hams do have such an exciter. On
the other hand, some of the less fortunate
ones may have an old 10A or 20A or
perhaps they have picked up a bargain SB 10
on the used market. And even others may
have picked up a used rig for next to nothing
and modified it to DSB. Then there is the
QRP ham who has invested in an Argonaut
or a single band Justin which doesn’t pack
quite enough wallop for long haul consis-
tently from home base. All of these point to
the need for a linear requiring minimum
drive.

With the above in mind, I decided to
make a general investigation of grounded
cathode amplifiers. 1 decided to build a
skeleton amplifier from an aluminum chassis
and two ancient National all-band tuners
resurrected from the junk box. The center of
the chassis was a hole which would accept a
rectangular piece of aluminum on which
were mounted different sockets. The
National all-band tuners are not at all a
must. A simplified circuit with changeable
coils will work just as well. Two tubes in
parallel could be used instead of two tubes
in push-pull and a pi network output circuit
might be better than the all-band tuner. If
you are going to change bands you either
have to have switching or plug-in coils. I hate
both and already had the all-band tuners. If
triodes are to be used with a pi netowrk
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output, a split grid circuit would be highly
desirable from the standpoint of neutrali-
zation.

The Push Pull Triode Linear

Triode tubes in the grounded cathode
configuration do not require very much
drive even in class B. Class AB requires even
less and if you want to go all the way to
Class A you don’t need any power at all, just
voltage. Since I had an SB10 I went the
class AB route. Fig. 1, is the circuit
diagram used for three different sets of
triodes. 1 used a pair of 25Ts (at least 20
years old), a pair of 100THs and a pair of
811As. If you are old enough to have some
35Ts or Taylor T20s or T40s in the junk box
they would work equally well.

The subject of neutralization seems to be
a no no with the younger generation. Actual-
ly, neutralization shouldn’t be this frighten-
ing. It's a simple process and once performed
on the highest frequency you expect to use
will suffice on all lower frequencies. A well
neutralized amplifier is very very stable.
Look in any handbook for the simple
neutralization procedure.

I used a couple of tubular glass trimmers
of the screw-in piston variety for neutrali-
zing capacitors. I was a bit doubtful, but at
less than 2000 volts they didn't blow up. A
couple of metal plates movable with respect
to each other will work equally well. Using
the SB10 for a driver, | was able to run the
25Ts up to about 200 watts dc (400 watts
PEP) with no flattening on the wave shape
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Fig. 1. Triode linear amplifier for SSB.

pattern on the scope. They did get pretty
red. Both the 811s and the 100THs could be
driven very well to 300 watt dc without
flattening. No doubt the 100THs could have
gone much higher with a higher voltage. For
reasons of economy, as will be seen later, |
was limited to 1500 volts.

[ never got around to a two tone test with
the triodes but the linear waveshape pattern
(horizontal Christmas trees) looked great
and reports from other amateurs were excel-
lent. Since I was merely repeating that which
had been done many times before I had no
reason to be in doubt about the linearity of
such an amplifier.

I was actually using batteries for bias and
certainly a good stable bias supply is re-

quired for this kind of operation, not shown
in schematic. The parasitic chokes were
about five turns of wire 1/2” diameter
around a 47f) 1 watt resistor and were
necessary only in the case of the 811As.
There was no sign of a VHF parasitic using
the 25Ts or 100THs. Of course some other

physical arrangement might yield something
different.

Tetrode or Pentode Linears

If you jerk out the plate with the triode
sockets and replace them with sockets for a
couple of tetrodes or pentodes using fixed
bias for class AB or class B and with much
reduced neutralizing capacity (maybe none
at all with certain tubes), the same kind of
linear results are to be expected. A pair of
4-65A's, WE 212A’S, RK 20, or some
other similar might be in order. But I do not

want to bore you to tears. And I did want to
inject something new and different.

68

The Class X' Linear

Here's one | ran into down in ZL land. A
chap down there told me, *‘This is really
great.” "It can’t be,” I said, “‘if ever there
was a rule its the one that says you must
have a rock solid fixed bias supply for a
linear amplifier. Whoever heard of grid-leak
bias for a linear amplifier?” Well the fact of
the matter was that it sounded pretty good.
When I got back stateside I discovered the
same circuit in Shrader’s Electronic Com-
munication textbook, Shrader states: It is
interesting to note that the clamp tube
circuit can also be used as a linear amplifier
for SSB. With no signal there is no drive on
the tetrode or pentode amplifier and no
grid-leak bias, and the clamp tube clamps the
screen voltage to nearly zero. With weak SSB
signals applied to the amplifier grid, a little
grid-leak bias is produced. This begins to
unclamp the clamp tube and the amplifier
begins to amplify the input. With strong
input signals the clamp tube is completely
unclamped and the amplifier is free 1o
amplify normally using grid-leak bias. The
clamp tube follows the SSB signal, acting as
a gating circuit for the amplifier. This linear
amplifier does not require well regulated
screen and bias supplies, as do all other rf
linear amplifiers.

I began thinking about this strange com-
bination of grid-leak bias and the clamp tube
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Fig. 2. Class “X"' 813 linear amplifier.

and finally decided to give it a try. With a
few minor modifications to Shrader’s circuit,
the results were very encouraging. You
cannot call this a class B linear or a class A
linear or even a class AB linear since the bias
is different for every level of signal. So I
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decided to call it the class X linear. The
secret to its success is that as the rf input
voltage changes the dc grid bias and the dc
screen voltages change in a nearly linear
manner with it. The result is a reasonably
linear power amplifier When I say linear, |
refer to the E-out vs E-in curve of Fig. 2, and
the fact that the two tone test pattern is
pretty good and on the air voice quality is
quite acceptable. It is not as linear as a class
AB triode. On the other hand it sounds a lot
better than a class AB triode with 20 dB of
compression as used by many hams on the
air today. First of all you get along without
a special bias supply. Second you can get
along with pretty poor voltage regulation of
the HVpower supply. Last, but not least, 1t 1s
a grounded cathode pentode or tetrode
amplifier which requires very little drive.

The 813 Class X Amplifier

Since I had an 813 in the junk box and
the 813 has had a pretty good reputation
since World War 1I, I decided to make my
class X amplifier using this tube. I pulled out
the plate with the four pin sockets and put

Neutralizing was accomplished by bending
the pieces of wire with respect to each other.
If you just want to work 75 and 40 meters
(possibly 20 meters) you could probably get
along without neutralizing at all. The value
of R2 and R3 were found by trial and error.
These make things a little more linear by
providing higher resting current. If you use
some other tube you will have to do
likewise. Maybe you have 803s in your junk
box, or even a 4-250A or something else.

Results

Driving the class X amplifier with an SB
10 (which I scrounged for $20) and an old
HT18 - exciter which I borrowed (also
available for less than $20) I can run the dc
milliameter up to cover 200 mA without any
flattening on the wave shape pettern. On
voice inflections this means about 1500 volts
with my power supply. So we have about
300 W dc input which you can translate to
600 W PEP if you like. Even if you discount
ham politeness in reporting a little, it is still
a pretty respectable signal from the junk
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in another with an 813 socket and an ostal
socket for the clamp tube, Fig. 3.

Again, the all-band tuners are not neces-
sary and could be replaced with simple
tuned circuits that are switchable or plug-in-
able. I removed the former neutralizing
capacitors and replaced one of them with a
couple of pieces of bus bar (#10 wire).
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VZ2-6Y6
NC-NEUTRALIZING CAPACITOR (SEE TEXT)

Fig. 3. Class X linear amplifier for SSB.

Power Supply

I have left the power supply (Fig. 4) for
last because any 1500 volt supply you
might have on hand will work very well. It
would be necessary to use a larger screen
dropping resistor for the Class X amplifier if
you drop all the way from 1500 V. In my
case I cobbled up a high voltage supply from
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a power transformer liberated from a de-
funct TV set. A full wave voltage doubler is
used with a screen grid take-off from the
first half. I am well aware of the practice of
building a “‘stack’ rectifier composed of
diodes and voltage dividing resistors and
capacitors, but in this day and age when you
can buy a 1000 PIV diode rated at an amp
for 18¢, it is cheaper to put in twice as many
diodes as you need and forget about the
resistors and capacitors. With a 700 volt
secondary the peak voltage is 1000V ;so you
have 2000V PIV. I just stuck in four 1000V
PIV diodes on each side of the doubler and
called it good. Filter capacitors and chokes
came from the junk box. The 25 uF 2500V
job is frosting on the cake and came from
surplus some years back. Probably 10 uF
would be enough. The spin-off at half
voltage for the screen grid seemed like a
good idea but is not entirely necessary. I had
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Fig. 4. Power transformer from large TV set.

the additional choke and capacitor on hand
so | put them in. You could drop all of the
way from the high voltage to the screen with
a single dropping resistor but it seems like a
lot of unnecessary heat loss.

Just to be on the safe side the first time
you turn on a new amplifier, it’s nice to have
a lower than normal voltage avialable. So |
put in the SPDT swiich to select either half
or all of the secondary of the power trans-
former. It’s a nice way to reduce power if
you are talking to someone across town.

The supply actually puts out 1750V at a
resting current of about 74 mA (plate
current plus clamp tube current). It ran a
little higher yet with the triode amplifiers,
drawing less than 50 mA resting current.
With a 250 mA load, voltage drops to
something like 1400V. But with the duty
cycle of speech, voltage will be 1500V or
more.

If you have a low power exciter, try a
class X linear.
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Be able to smile and look like you
believe it when he tells you what

a bargain it was !
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If you like 2 METERS ...

YOU'LL LOVE OUR

\
15 OR 1 WATT POWER OUT/SWITCH SELECTABLE/
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of this compact, 2 meter unit and so will those listening. The
12 transmit channels are provided with individual trimmer capaci-
tors for the optimum in point-to-point and repeater applications.
A HI/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen-
sitivity. Solid state, American made quality at a low price.

: 2 229 AMATEUR NET

includes plug-in ceramic mike,

Feﬁ-e/v\ mounting bracket and transmit and
the first name § in solid state C&_ receive crystals for 146.94 MHz.

THE FM LEADER IN 2 METER AND 6 METER...AND NOW 220 MHz
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Don Van Sickle KEGOU
20295 Westpointe Ct.
Southfield MI 48075
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mateurs can and do find uses for the
slide rule. Others shun the slide rule,
because they find # difficult to deal with
decimal points. The following table and rules
will simplify this handicap.

Each number is assigned a characteristic
as follows:

10000 to 99999 4
1000 to 9999 3
100 to 999 2
10 to 99 1

| to 9 0

9 to d =1
09to .01 —2
009 to .001 —3
0009 to .0001 -4

and so on.

To Place Decimal Point in Multiplication:

If the slide extends to the right of the
rule add characteristics and place decimal

712

L T

point according to table.

Example 24 x 1.2 = 28.8
Characteristics S =

If slide extends to left of rule add
characteristics plus 1, thus:
Example 2.3% %9 = )
Characteristics Daeck {0 =0+1=1

For Division:
If slide extends to right of rule subtract

characteristics and place decimal according
to table, thus:

178
2

Example 320 divided by 1.8
Characteristics 2 — 0

[f slide extends to left of rule subtract
characteristics and subtract 1, place decimal
according to table, thus
Example 288 divided by 8 =35
Characteristics 2 —-0=2-1 = 1]

Don Van Sickle KS8GOU
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Robert Suding WOLMD
370 South Queen Street
Lakewood CO 80226
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SCAN CONVERTER
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FAST SCAN

W@LMD Scan Converter as built by K7YZZ.

he ultimate slow scan enjoyment comes

from not just watching Ham TV pic-
tures arriving at your house from across the
nation or world, but actually being able to
transmit your pictures back. This article
describes a technique which allows a person
to utilize almost any standard TV camera,
from a $50 used surveillance camera to a
several thousand dollar commercial camera
and special effects generator, with no modi-
fication whatsoever to the camera, for trans-
mitting SSTV.

Past Camera Designs

Several techniques have been used in the
past to generate a SSTV signal from a
camera. [he initial effort utilized a special
camera with a vidicon designed specifically
for SSTV (MacDonald, QST June, July,
August 1965). Other amateurs utilized
plumbicon tubes in cameras designed to
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operate at SSTV speeds, with varying
degrees of success (Briles, SSTV Handbook,
1972. Suding, Unpublished circuit). The
plumbicons were generally used color TV
camera tubes. Some even tried using stan-
dard vidicons operating at slow scan rates,
but with rather disappointing results
(Taggart, QST Dec. 1968. Hutton, 73 Feb.
1969).

The most popular method, however, has
been the sampling camera. This has taken on
several amateur designs (Miller, CQ August,
1969. Stone, Ham Radio July, 1971. Miller
SSTV Handbook, 1972). and commercial
designs (Robot Research. Venus Scientific).
In a unit of this design, a conventional
vidicon is operated near standard TV scan
rates, and then the picture is progressively
sampled for an 8 second period to build an
almost identical picture at the SSTV rate

(Miller, CQ July 1969).
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Unfortunately, while each of these tech-
nigues has worked, each also presented
problems in operation. Units which operate
directly at a slow scan rate are quite difficult
to focus and get the shading right. Those
camera designs which sample can be viewed
at a fast rate, making focusing and aiming
simpler, if one is not annoyed by flicker or
the need to continually switch scan rates.
The ‘“homebrew’” sampler designs are
particularly vulnerable to interface design
problems when trying to connect them to
cheaper cameras, and few wished to butcher
their high quality industrial cameras for
SSTV usage. The need to rotate the camera
or TV monitor 90° is a nuisance.

Scan Conversion Concepts

A little discussion of the difference be-
tween standard “fast scan’’ and slow scan
may help to clarify the principles of scan
conversion. Fig. 1, shows the relationship of
fast scan to slow scan.

FAST SCAN SLOW S5CAN
r B 1 - -
262.5
I\ /60 4.3 LINES (M 120
SEC/ ASPECT RATIO ASPECT RATIO LINES
FRAME B
SEC/
FRAME
S v l . A ]
=1 /15750 SEC/LINE — L—lﬂﬁ SEC/LINE—

Fig. 1. Comparison of standard TV to SSTV.

SSTV is just TV in slow motion. Speed
and resolution are traded off for the capa-
bility to transmit pictures on the HF bands
due to the decreased bandwidth require-
ments. 480 complete fast scan frames (con-
sidering the interlacing frames as just
another frame) will occur in the period of
one slow scan picture. Fast scan has over
twice as many lines as slow scan, and each of
these fast scan lines shoots across the screen
a thousand times faster than its SSTV
cousin. To make the difference complete,
the fast scan picture is wider than high,
while the slow scan picture is square. What
an incompatible mess for simple conversion!

A few years ago, several amateurs thought
that perhaps things were not quite as incom-
patible as they might appear, and perhaps a
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special converter might be built which would
take the output of the fast scan camera,
exactly as it was designed, and, by use of
this ‘“‘scan converter’’ wind up with SSTV. A
few designs were developed during 1972-73,
and the resultant designs were explained at
some SSTV “state of the art’”’ hamventions
in 1973 (Tallent, Dayton Hamvention, 1973.
Suding, Cape Cod Hamvention, 1973).

The design of these scan converters (or
“line converters’’ as some prefer to call
them) involved taking one complete fast
scan line every four fast scan frames. Over an
8 second period, this resulted in the required
120 lines. Since the fast scan line was
moving over 1000 times too fast, the video
data was slowed down electronically by
moving the line of video data rapidly into a
small 1C “computer memory” chip, and then
slowly taking the line of video data out of

the memory IC over the four frame interval
(1/15 second) which would intervene before
the next line sample. An aspect ratio
difference was easily handled by electroni-
cally throwing away sufficient fast scan
video data to have a square block of video
data. The apparent incompatibility problems
went away, since the conversion circuits
simplified to a series of electronic video data
disposal units.

Why You Will Now Want to Use Scan
Conversion (Even though you used to think
you didn’t need it).

The major reason for scan conversion is
that almost any TV camera can now be used
for SSTV transmission with no modification
whatsoever. The significance of this state-
ment can only ‘be appreciated by those who
have tried to modify camera scan rates,
eliminate hum, and read untranslated
Japanese camera circuits. The video output
of the TV camera is simply connected to the
scan converter, and SSTV comes out of the
scan converter.

Since the camera’s scanning circuits have
not been touched, the direct video output or
the rf video output may be attached to some
small TV set to show what the TV camera is
pointed at, and allow the operator to make
the usual focusing, centering, lighting, etc.,
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Scan Converter K70LO — front view.

adjustments. Since there is a horizontal line
to horizontal line relationship, the operator
is now prevented from getting 90° rotation
SSTV neck disease.

Several of us have been beating the
bushes for TV cameras, and it appears that
used but usable CCTV cameras can be
obtained in most major cities for $50-$100.
Those wishing to really go “1st Class’’ can
even buy interlaced cameras with zoom
lenses and use the same camera for both fast
scan TV applications and SSTV. The cost of
a complete fast and slow TV camera
system, consisting of a used but good
camera, the scan converter, and a small
transistor TV set monitor can be built for
less than the cost of a commercial SSTV
camera alone. Besides, you get the pride,
honor and glory of saying you did it
yourself.

WOLMD Scan Converter

The essential elements of the scan conver-

ter are shown in Fig. 2.
The central design element of the scan

converter is the one line memory. All of the
other functional modules either supply input
parameters, or utilize the memory’s output,
suitably converted. The memory is a single
IC, a quad 256 bit shift register.

The video data are quickly loaded sequen-
tially into one end of this IC memory chain
and then slowly drawn out of the other end.
Obviously the video data movement must be
very carefully controlled, so a set of clocks,
one running around 5MHz and the other at
around 3.5kHz are selected to precisely
control this video data movement.
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Scan Converter boards K70L0O — board 2 on
left, board 1 on right.

This memory chain is not able to directly
respond to analog signals, so special con-
verters change the analog output of the TV
camera to a digitized equivalent. The digi-
tized equivalent is then passed down the
memory chain like pushing over a string of
dominoes, and following speed conversion,
finally converted back to an analog signal.
This resultant slowed down analog signal
drives a voltage controlled oscillator produc-
ing the FM tones of SSTV.

A sync stripper separates the fast scan
horizontal and vertical sync pulses from the

‘composite video signal coming from the TV

camera. These horizontal and vertical sync
pulses could be directly brought out from
the camera — that’s a No-No. No fair taking
the covers off the TV camera, remember.
These recovered horizontal and vertical sync
pulses then control the video data clocking
and the conversion processes, and also pro-
duce the SSTV timings after suitable fre-
quency division.

As a special bonus, earlier designs of this
scan converter have been modified so that
the scan converter will operate on either 50
or 60Hz power line TV standards. To select
either, a simple jumper plug is utilized,
though the jumpers can be hardwired if only
50Hz or only 60Hz operation is needed.

General Construction

Since the scan converter uses rather conr
plex logic switching and |Cs not usually seen
in amateur designs, PC boards are highly
recommended. Since | am definitely not a
PC board giant, WBOZA and K70LO volun-
terred to do the PC board layout and
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production effort. Two different directions
were taken on the PC board layouts. K/OLO
made a 2 PC board design which he intended
to mount horizontally in a small cabinet.
W8BOZA wished to mount his boards verti-
cally, so he made a slightly smaller set of 3
PC boards. My own prototype is handwired,
but | would recommend handwiring only to
those possessing considerable |C design and
construction experience. There is absolutely
no operational difference between the three
construction versions.

| would recommend that following a
selected layout, the power supply be wired
up first so that subsections can be indi-
vidually tested if the builder so desires.

Most of the wiring is not particularly
critical except for the sections running at
rather high frequency, such as the clocking
section and the A/D converter’s output
section’s run over to the memory. These
sections should have rather short lead
lengths.

Many parts are not particularly critical
such as bypassing 3.3uF and .OluF con-

FAST

SCAN ANALOG/ ONE LINE
DIGITAL R MEMORY
CONVERTER
CLOCKING
SYNC
L AND
—-l STRIPPER CONTROL

protection given by the 3 terminal |1C voltage
regulators more than justifies the slight
additional cost. Be aware that there is a
slight pin difference between the
LM340/LM309K and the LM320 as shown.
The small 3.3uF tantalums prevent potential
regulator oscillations.

Sync Stripper

The sync stripper removes the video
component from the composite fast scan
video, leaving the fast scan horizontal and
vertical sync pulses. The MC1741SC, a high
speed version of the standard 741 op amp,
inverts the composite video and raises the
sync level to a slightly positive level. The
diode D101 charges the .047uF condenser to
the peak value of the incoming sync pulse.
The voltage divider following permits a level
to be set which will allow the sync pulse to
be cleanly separated from the video. The
circuit has an automatic threshold setting
ability, and no adjustment is required, even
when changing cameras, unless the camera
has an extremely poor sync pedestal.

_.‘

SLOWw
SCAN

5

DIGITAL /
ANALOG
CONVERTER

VOLTAGE
CONTROLLED
OSCILLATOR

|

Fig. 2. WOLMD Scan Converter — block diagram.

densers, but others have been carefully
selected. | have placed an asterisk next to
those parts whose value should be closely
adhered to unless the builder is very sure of
what he is doing.

Supply lead bypassing has not been
drawn into the circuitt but handwired
versions of this unit should heavily bypass
the supply lines to ground planes using .01
disk and 3.3uF tantalum condensers in
parallel.

Power Supply

The suggested power supply is a simple,
low cost unit which provides all of the
regulated and short circuit protected vol-
tages for the scan converter. A constructor
could use zener diode regulators, etc.,in an
attempt to reduce cost, but | feel the extra
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A pair of 74121’s function as pulse
regenerators and sync separator. The fast
scan sync pulses come out clean regardless of
the quality of the sync pulses coming from
the fast scan camera.

Slow Scan Vertical, Horizontal and Sampling
Logic

This digital section is designed so that a
maximum of function is accomplished with
a minimum of parts and complexity, along
with no adjustments. After some critical
reviews of previous circuit designs, the
included circuitry evolved in such a way that
the scan converter operates on 50Hz or
60Hz lines without major changes.

60Hz operation requires that one fast
scan horizontal line be sampled every 4 fast
scan frames. S0Hz operation will require one
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Scan converter and Monitor (W9LUO Mark
IT) by WBOZA — front view.

fast scan line every 3 fast scan frames. Either
way, each line sampled will be progressively
lower then the previous line sampled by 2
lines, until slow scan vertical pulse time
occurs, at which time the sampling process
returns to the top of the fast scan screen.
The slow scan horizontal sync pulse is fired
at each sample time. The vertical sync pulse
is switch selectable to occur after 32, 64,
120 or 128 samples.

The 7492 and the two 7493’s function as
up counters to detect when vertical sync
pulse time occurs. In addition, they function
as a “line to be sampled” loader. The pair of
74193’s are wired as presettable down
counters. Each fast scan vertical sync pulse
loads the “line to be sampled’”™ binary
number into the down counters. Each fast
scan horizontal sync pulse then reduces the
count by 1, and when the count goes past
the value of “@”, the line to be sampled is
present at the video input to the A/D
section. Every fourth time the count goes to
@ for 60Hz or every third time for S0Hz, the
sample gate will open for =1/15750 of a

second to clock the “line to be sampled”
Into memory.

The horizontal and vertical sync pulses
are set to about 7ms and 40ms respectively.
These slightly lengthened pulses make a
tremendous difference in marginal condi-
tions.

A digital readout may be included to
show that the unit is, in fact, scan convert-

ing, and tell the operator what portion of

the SSTV frame is being outputed, useful for
starting tape recorders and movement
between frames.
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Scan Converter and Monitor by WB0OZA —
side rear view.

Clocking

The clocking section controls the speed at
which digitized video is moved in and out of
the memory IC. Fast scan video is moved
iInto memory at about a 5SMHz rate, and
moving this same video out at about a
3.5kHz rate accomplishes the scan conver-
sion and the aspect ratio conversion. The
~MHz rate actually moves around 300 digi-
tal samples into an IC capable of holding
only 256. The first 50 or so actually go right
out the other end and are lost. About 200 of
the 256 digitized video samples which
remain inside the memory are then pumped
out in the =1/15 second that the 3.5kHz
clock runs. Obviously, by selecting the appro-
priate fast to slow clock ratio, the rightmost
and leftmost video bytes are lost to produce
the 1:1 SSTV aspect ratio from the 4:3 fast
scan picture. The faster the fast clock, the
larger the leftmost portion of the fast scan
frame 1s omitted. The slower the slow clock,
the larger the rightmost portion omitted.
Camera non-linearities, spots, blemishes,
etc., can be avoided by judicious clock speed
settings.

|C217 develops alternating 100ns pulses
needed for proper 2 phase clocking of
memory. The memory IC utilized requires
two elements or “‘phases’” for each clock
cycle, one to move data into the memory
cells and another to move the data out of
the memory cells. The time between

successive clock pulses is controlled by
either the SMHz clock or the 3.5kHz clock.
The aspect ratio is set by carefully adjusting
R224, the 100§f2 potentiometer which con-
trols the speed of the slow clock. Set the
control so that a round test pattern seen by
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the TV camera comes out round on your
SSTV monitor, assuming that the monitor is
adjusted correctly, of course.

The 1Cs and circuits used in this section
are a bit unusual. The 7413 is a dual 4 input
Schmidt trigger IC which functions very well
as an oscillator if a few hundred ohm resistor
is tied from its output to one or more of its
inputs. A condenser connected between
these inputs and ground establishes the
oscillation range. Logic circuits hooked to
one or more of the input legs can syn-
cronously control oscillation, by going high
(>+2V) to allow oscillation.

The MHO026CN (1C216) is a special two
phase clock driver by National which con-
verts and inverts the TTL levels of the digital
ICs to the MOS clock levels of +5, -12
negative going pulses.

A/D Converter

The analog to digital converter takes the
fast scan video signal and converts it to four
weighted digital bits, § sum value meaninga
black signal, and 15 sum value a white signal.
The conversion process must operate at a
speed of ®5MHz or better (200ns).

The greater the number of weighted bits,
the higher the video quality after conversion.
Experimentations by hams and commercial
companies have concluded that at least 5
weighted bits (32 shades of grey) are needed
for “high quality"” video conversion. How-
ever, as each digital bit is added, the magni-
tude of the conversion process at least
doubles. For SSTV transmission the quality
potential of 5 weighted bits exceeds the
potential of the transmission link, so 4
weighted bits (16 shades of grey) were used
in this design. | feel the resultant savings in
circuit complexity and cost more than justi-
fies the very slight reduction in ideal picture
quality.

The A/D converter encodes the video into
the Gray code rather than a strict binary
powers of 2 code. The Gray code is designed
so that one and only one bit changes in any
step in shading, thus making glitches caused
by sampling at bit change time unnoticeable.
The result is a simpler A/D circuit and a
vastly improved picture. The 711’s are so
wired that one section will set the /11
output “‘on"” when a certain input potential
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Is reached, and the other section will turn
the output “off” as the value continues to
increase beyond a preset point. This 711
characteristic enables an encoding circuit to

be built using only 1% gates for encoding.
The Gray code is explained in most books
about digital coding schemes.

The incoming video is fed to a
MC1741SC high slew rate op amp (1C201)
video driver which drives the 15 comparator
stages in parallel. A voltage divider string of
1082 resistors is tied at either end to a
variable voltage source, + at the top end of
the string, and - at the bottom. The front
“WHITE” and “"BLACK" controls are set so
that the whitest component of the video will
trip shade 15 and the blackest level just fails
to trip shade 1. This will give the truest grey
scale, but the “WHITE” and “BLACK"
controls can be set so that video com-
pression takes place, and an overly contrasty
picture may be sent which comes through
better under QRM conditions. The simplest
way to precisely set the controls is to use the
SSTV spectrum analyzer (Suding, 73 Dec.
1972, and SSTV Handbook). TP13 hooked
to a dc oscilloscope will work fine too.

Memory, D/A and VCO

The memory section of the scan con-
verter receives the high speed Gray code
digitized video output of the A/D converter,
and delivers a slowed down version. The
output of the memory is converted back
into a binary code by Exclusive OR 1C213,
and then goes through 1C214 which allows
positive or negative pictures to be sent.
Inversion is appropriate to “menu board”
operations, since black characters on a white
background fare better under multipath con-
ditions.

The D/A converter changes the binary
video into an analog voltage. This simple
circuit uses an “open collector IC (IC104), a
7405, which shorts a set of 4 resistors to
ground, thereby controlling the gain and
subsequent analog voltage output at pin 1 of
1C105.

The VCO is an IC function generator
which produces both a triangular wave and a
square wave output. By utilizing the triangu-
lar wave output plus the low pass active
filter following, anextremely clean sine
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that). Contains sections on repeat-
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a “‘mini’’ repeater control system.
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wave Is generated, even at [200Hz. The
result is extremely “‘crisp” pictures with few
transients, particularly in the zone between
the sync and black frequencies.

| would advise using the exact R and C
values specified with 1C104, 1C105, and
IC106. Notice that R111 through R108 are
In a binary value doubling sequence. The
ideal sequence would be 5.5K, 11K, 22K
and 44K, so a bit of value selection with an
accurate ohmeter will produce a better D/A
conversion.

Auto Grey Scale Pattern Generator

The biggest trouble with most SSTV
stations is that they never use the full SO00Hz
video bandwidth that they should be using.
A special circuit has been included in this
scan converter which multiplexes in a grey
scale over the 8 lines at the bottom of a 128
line frame. This grey scale facilitates not
only monitor contrast/brightness adjust-
ments, but also helps the scan converter user
to adjust the BLACK and WHITE com-
pression controls by comparing the blacks
and whites in the picture displayed on his
monitor with the grey scale displayed at the
bottom of the screen. The grey scale also
provides handy marker pulses on the spec-
trum analyzer or the dc oscilloscope hooked
to TP14.

60Hz operation will have 4 shades of grey
with the whitest shade appearing at the left
side of the screen and the black shade on the
right. 50Hz operation will have 3 shades of
grey with the whitest shade on the left again,
and the black shade on the right.

The circuit is wired so that it detects the
last 2 second of each 128 line frame,
establishes clock gating pulses, and multi-
plexes the grey scale with the converted
video into the D/A converter. A 7420
(1C309) is used in the up counter section to
detect the last > second of each 128 line
frame, and drive the horizontal sync single
shot during this period. The output of 1C309
serves as a grey scale gate to the 74157.

The converted video feeds one set of 4
inputs to the /4157. Selected up counter
clock pulses are fed to the other set of 4
inputs, designed so that their binary combin-
ation will produce the grey scale during the
last %> second period.
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PARTS LIST

Capacitors

G A Sl e & A e - MRS
D, BB EB . e e e o
Ko7 . i b i o A I e S s MG

C9,C10,C11,C12,C110,C111,
C114,C210,C211,C212, C216,
C217, C218, C222, C223, C224,
C228, C229, C306, C307, C308,
(3000 A3 Y 1 R e A e

C13,C14, €15, C16 ... ... v vnnn
o= o e [ AT o4 {1 R R

C104°*, C106°, C303* . ... .........
1A e T S M PRI R T
R T ol ralm e (a o ararate | & e (o 193 b how T L
5 ot R PO ST o B N e TR [
C112, C113,C115,C213, C214,
C215, C219, C220, C221, C225,

C226, C227,.C230, C231,
C311, C312.°C313,C314,C315 .....
44 e P e e e e RS S S
CZE0 0202 G203 e b L e s
G208, G0 2l s idnaan saa by e
D s e L P N e s h S e
I s e i a alssin i g
L 1 L MM i A T B T e W
CO02 Lisioway P A T Ay S M AR
i 2 O AT WA TS SINC A et ol el
I Tl Ty S Y e R e e S S
Diodes
D3 D D3 DASDh G i e s
LAV LT O IR 4 e ih e et ot e i
Integrated Circuits
e R T o s o LM309K
| e P g PR L e Pt S LM340/12
WA S e e e S e LM320/12
Lot S do AN o el YR o T e LM320/5
Eefp o i [ [ o e TR 1458 or 5558
1C102, 1IC201 (Motorola) .. ..... MC17415C-P1
e A e o S gy R R o I e 4 T 710
ey T SR Ly N T PRI e el 7405
PR =S L L e R . . .. NES66
IC202, I1C203, 1C204, 1C205, I1C206, I1C207,
Ltrera g 23T D SRR T e SIS I L WA 711
L g B s R P o e TS O 7420
C20 S, BT v s il v nn st ovasi 7400
Y .. 1402 or 2502
(o (o5, Lomg [, Tn ) S W o -0 onis W) .. .7486
B L, e, e T 714157
ICIGINational)’ ... .= o el MHOO26CN
PR R, S laave st s ala 5 oy NI A = ST 74123
B L b e L e e 7473
P R s i atn i e i 47 o M o b e ok 7413
1301, 130216311, 1IC312 ... ... ..... 4121
|27 SRR T . § S RN T R R 7492
s e - U L o 7493
e e e e e e S 74193
B S STt W ety Il B e iy 7447
JORDE.. Y, sy tere g ot b 7 segment LED Readout

MAN-1, etc.

Xfmr, Led Readout and ICs available from Solid
State in MO. IC 14 available from Godbout CA.
IC102, IC201, 1C212 and IC216 available from
Hamilton/Avnet Electronics 340 E. Middlefield
Rd., Mountain View CA 94041,

Transistors

CHOE DADY G s e KA o et h Ve 2N5134erc,
N i Dt el 2N5138ertc.
Miscellaneous

F1 — 1A Fuse

S1 — SPDT Switch

S§2 — SP 4 Position Rotary Switch

S3 — SPST Switch

T1 — 24V Center Tapped, 1A transformer

IC socket — as desired

* — Value considered somewhat critical tor proper
operation,

& - See text for further explanation of precise
value.
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--------- 4 B8 B F Ry TSRy P W

... Mallory TAS475K010POA or Equivalent.
.......................... 01 uF, Mylar

.......... . .. - 1000 uF, 35V Electrolytic
............... 1000 uF, 15V Electrolytic
................ 3.3 UF, 35V Tantalum —

Mallory TAS335K035P0OC or equivalent,

............... . 3.3 UF, 15V Tantalum —

Mallory TAS3I35K0O15P0OA or equivalent,
.................. 001 uF Disc Ceramic
33 yF, 10V Tantalum —

....... 01 pF Disc Ceramic

---------

......................... 003 uF Mylar
................... 22 MF, 15V wantalum

Mallory TAS226K015P0OC or equivalent.

#
.......................... 50 pF Mica
...........................

................ 1.8 yF, 15V Tantalum —

Mallory TAS185K015P0A or equivalent.

...................... .. .800 pF Mica

............... JAUF Mylar or Equivalent.

.................. 1 uF, 10V Tantalum —
Mallory TAS105K010POA or equivalent,

................ 6.8 UF, 6V Tantalum —

Maliory TASEBSKD06POA or equivalent.

.................. 1N4002 or equivalent,
.............................. 1N914

Resistors (3, watt, 5%) _

37 B e o O T b el B e T 2m
e T e e i 1M Pot
B e b e T s e g TP ey e
R101 ...

R102, R110°, R120*, R301* ...... o Sura 2k
BIO3 BT it T e i it 2k
T X Ve g o ) dm gy NS B 3.3k
RYOE R0 REa L B e ki 470
SR, LT e 3 e R s O 3.9k
RIOT RN T s s o e e e b s 4.7k
FEVEEET N - s i S el [ani sl AR 43k
b L R T T el WA I T i 22k
RITIARIIZ RTZ2E 2iiie s it e ans iais shaaan 5.6k
by e b NS PRee G I TGN LT TR L MR 1k
At L N e e . R L VS T 5k PC Pot
3500 O e P e TS At 10k PC Pot
RYVISERFEORE | N il ol L e TN 8.2k
- R R g B G 5k PC Pot
BRI s e e e R o v s = 1.2k
A R 23RS L Dl b 10k
B e s it i L e e o BT 4.3k

R201, R202, R203, R204,
R205, R206, R207, R208,
R209, R210, R211, R212,

2 785D Pl L A o L (e A TN, fa D 10
ST ek P TN el A, S 1A Bt 100
R217, R218, R219, R220,

R226, RZ27, R228, R229,

R230, R231. R232. R2Z33 ... ... cvvveenn 3.6k
5 Sl L N R e S B 100 PC Pot
L L P e 1 T e - e 160
B I N ) e e s e oF e v ate e e iy R g et 1.8k
RN e s BT P et LS T T L 27k
R R e R TG W L A e e g 220
R401, R402, R403, R404,

R405,R406, R407, R408 ................ 200
PC boards:

3 board version — drilled - $30 ppd. WBDZA -
Russ Sievert, 1411 Lonsdale Rd, Columbus OH
43227.

2 board version drilled — $30 ppd. Undrilled —
$20 ppd. K70LO — Jim Oldaker, 2930 Sorrel Way,
Eugene OR 97401.
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50/60Hz Connections

A single schematic, Fig. 3, is included
which uses special notation to show how
jumpers are connected to run on either 50 or
60Hz lines. Obviously, connect only the
labeled set which Is appropriate to your

situation. Be sure to putin all of the needed
50Hz or 60Hz jumpers associated with
IC304, 1C305, 1C309 and 1C215. The PC
boards available through either K70LO or
WBOZA have the necessary jumper spots
brought to a common socket, and a 16 pin
plug is used for the needed jumpers.

Testing

The scan converter may be tested sequen-
tially by inputting video from a TV camera
and looking for the included oscilloscope
patterns at the test points indicated. The
sequence to follow is the functional se-
quence followed by the section titles of this
article.

Only four adjustments are found in the
scan converter. Three of these set the key
VCO frequencies of 1200, 2300 and
1500Hz. The easiest way to get this section
initially on frequency with no camera input
s to:

1. Attach a frequency counter to the
SSTV output.

2. Disconnect the 1N914 (D103) lead
going to pin 1 of IC105.

3. Adjust the sync pot (R118) for
1200Hz output. Reconnect the 1N914.

4. Place the video inversion switch in the
“invert’’ position.

5. Adjust the “white” control (R114) for
2300 Hz.

6. Place the video inversion switch in the
“‘normal’ position.

7. Adjust the “black” control (R115) for
1500Hz.

Later adjustments are even simpler once
the above "‘ball park’ adjustments have been
made. With no video input, ground TP29.
Adjust "sync to 1200Hz. Remove ground,
switch to “invert” and adjust “white,” then
switch to “‘normal” and adjust “black.” The
sequence 1200, 2300 and then 1500 is
necessary to avoid control interaction. The
VCO circuit is designed so that once these
vidco limits have been calibrated, no video
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the

excursion will exceed allowed

1500-2300Hz video band.

.The remaining adjustment is the aspect
ratio control which is adjusted for a resul-
tant square SSTV picture with video input
to the scan converter, as previously stated.

Operation

Once the scan converter is operating
satisfactorily, the only adjustments ever
touched are the *“black” compression and
“white” compression controls on the front,
Adjust the beam, target and focus controls
on your TV camera for as sharp and con-
trasty picture as possible. At this point you
should see some kind of a scan converted
picture on your SSTV monitor. Adjust your
monitor controls so that the black section of
the grey scale pattern iIs just barely black on
your monitor, and the white section is not
overly white. The correct setting of your
monitor brightness and contrast controls will
then allow you to very clearly see the 4
shades of grey at the bottom of the screen
(assuming you have the scan converter frame
timing selector switch to ‘8 seconds + grey
scale’’ position.

Now adjust the ‘“‘white” compression
control so that a white area in the SSTV
picture just matches the intensity of the
white pattern, and adjust the “black” com-
pression control so that blacks in the picture
area just match the black pattern. For the
truest grey scale rendition, you should avoid
the evident pure black or pure white in your
picture. However, for greater ‘‘punch’ in
QRM or weak conditions, advance the
“black™ and “white”’ compression controls
for considerable black and white clipping.
Color pictures can come out very well by
proper black and white compression. | can’t

stress the value of the spectrum analyzer too
much.

Credits

| would like to thank the large number of
SSTVers who have helped with the design,
evolution and testing of this scan converter.
| would like to particularly thank George
Kinder, WSOZA, K70LO, WoMXV, WINTP,
K7YZZ and WATMOV.
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Emil E. Hrivnak W3HPX
19 Windmill Road
Enfield CT 06082

HOUSE CLEANING
The Logical Way

Here are some basic techniques to help you with whal seems at times to

be absolutely mindboggling circuitry.

Every profession has its tricks of the
trade which makes things easier, such
as the fisherman knowing what bait to use
and the right depth to fish at for a particular
catch, or a farmer knowing the best planting
time and the right fertilizer to use, or an rf
design engineer knowing the best LC ratio
for a pi-tuning network. Most amateurs are
not well versed in all fields of electronics but
by some magic combination we get our
circuits to work. Knowing a little more
about the tricks of the trade could have
made things much easier though. I'd like to
present some digital guidelines practiced by
most digital designeers in hope of making
vour next digital piece of gear easier to
design and quicker to check out and put on
the air.

Since most articles appearing in ham
magazines are using TTL logic, because of its
wide availability and low price, I'll direct my
comments accordingly. However, no matter
what logic family you use the same basic
techniques apply.
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The most common abuse in TTL circuits
is to leave unused inputs to gates, flip flops
and counters floating. Unfortunately, many
TTL devices will operate with a floating
input, but they are very noise susceptible
and you're asking for unreliable and inter-
mittent operation with the high intensity rf
fields present in the average shack. A 1K pull
up resistor to VCC on those input lines and a
001 uF capacitor to ground on Inputs
coming from the outside world, such as a
key input to a keyer, will cure most pro-
blems encountered in home brew digital
equipment. No TTL manufacturer recom-
mends leaving unused inputs to gates or flip
flops floating. Depending on the logic state
desired, they should be grounded or pulled
up to VCC through a 1K resistor. A single
resistor can handle from 15 to 30 unused
inputs. It's not necessary to use a separate
resistor for each. They could be tied directly
to VCC if you can guarantee that VCC will
never transient above 5.5V. Manufacturers
claim that inputs above 5.5V may damage
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RESET TO
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A 1

T

c

RESET 1

Fig. 1. A typical ~ by 7 circuit.

the junction. Why risk 1t? It's safer to use a
10¢ resistor that provides current limiting
than to trust your regulator not to over-
voltage on a load transient.

Racey Resets

Another area where trouble can develop
Is in resetting counters. A 54/7490 is a
decade counter. If we have a need for a
divide by 7 counter we might use the circuit
in Fig. 1. This circuit is usually satisfactory
but now consider Fig. 2, a divide by 77
counter using two 7490’s. The reset pulse is
high at count 77 only until the first of the 6
inputs to the 7430 gate goes low. If the units
and the tens counters are not matched as to
the minimum required reset pulse width, the
units counter, for example, could get reset
causing the reset pulse to go away before it
was up long enough to reset the tens
counter. Don’t always believe the typical
times for reset widths, propagation delays,
etc., in the spec sheets. TTL manufacturers

1 =

RESEY TO RESET TO
ZERO ZERO

CLOCK—T ¢ 7490 UNITS —¢ 7490 TENS
ADUT BIN e C D ADUT BIN B C D

I

1K

vCC —vW» T—I

REGET

7430

I/& 7404

Fig. 2. A typical = by 77 circuit.

sell most all devices they make and some are
much faster than the typical values, and
some just squeak by the slowest times listed
on the sheets. And, by the way, look at the
guaranteed numbers again on the spec
sheets. They are valid only for 5.000V and
25° C. Over temperature and voltage limits
lab measurements have shown thata 2.7 to 1
multiplication factor can be applied to the
typical values. Because of these factors |
have seen the reset circuit in Fig. 2, fail
occasionally on strings of 2 counters and
very frequently on strings of 3 or more
counters. By adding a latch consisting of two
nand gates to the reset circuit you can
guarantee a good reset everytime. Fig. 3,
shows the additions necessary. The reset
pulse will always be %2 of a clock period
wide, and at the highest clock rate you can
use the counter, the reset will always be
wide enough to do the job.

T , P ANRY

RESET RESET
CLOCK9-(J ¢ 7490 UNITS

—{l¢ 7490 TENS

AOUT BIN B C D

VCC —ﬂﬂh————T—]

AOQUTBIN B C D

it

RESET

COUNT 77

E

2/4 7400
I/6 7404

>

CLOCK
COUNT 74 75 76 | 77=0 1 2
o ¥y S el = | ol === L0 gan A ] e
<20l N [ S TH T e ) e R
COUNT 77 I
RESET |

Fig. 3. A~ by 77 circuit with a clean reset.

| hate to even mention the following
because it leaves a sour taste, but...some
designeers(?) would have been tempted to
use a RC filter on the reset line to lengthen
the reset pulse, see Fig. 4. A TTL gate hasa
lower impedance when pulling to ground
than when pulling to VCC. Gate A pulling to
ground will discharge capacitor C relatively
fast making reset go high. When the first of
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RESET RESET
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RESET
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£y

Fig. 4. The way not to lengthen the reset pulse for
a = by 77 circuit. RC networks are a no-no In
digital circuits.

the counters responds to the reset and gate
A goes HIGH, it does not charge up the
capacitor as fast. The reset pulse IS
lengthened some. This is a bad design prac-
tice especially in critical circuits, because the
time constant is not reliably predictable.
Digital gates were not designed to be oper-
ated this way, and | have seen the outputs of
gates blown because the C was too large and
the R too small and the junction couldn’t
take the transient surge when trying to
discharge the capacitor. You should never
have to resort to a RC network; there is
always a way to do it RIGHT! | don’t know
of a professional digital designeer that would
even consider a RC network in a circuit.
Resistors are used only for pull ups, and
capacitors are for bypassing VCC to
ground!!!

Power and Grounds

There are several ways of supplying
power and ground to the chips which are
satisfactory. | don’t think anyone is capable
of saying which is the 100% best way, but
good practice i1s to establish a single point
ground and a single point VCC location in
the supply section of the equipment. Each
card or group of ICs should have separate
VCC and ground leads back to the supply
terminals as shown in Fig. 5. This single
point ground is probably the best place to
establish chassis ground. If you have displays
or lamps, don’t ground them to the chassis,
but use a ground wire back to the single
point ground. The more bypass capacitors
across VCC to ground the less noise there
will be in the circuit. A .001 uF capacitor
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NO

CLASS STUDY

GUIDE

Much more than a Q&A Manual. With
this new book you LEARN the
THEORY. So simply explained that any-
one can understand it the first time
through. Never has there been such a
simple theory course. Be ready for that
1974 FCC Exam with this 1974 book.

Other study manuals ask you 1o
memonze questions and answers — this
one lets you learn the theory s0o s e @

you'll know the ANSWERS
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EDITION ... $4.95
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SINGLE

POINT vcc/

POWER SUPPLY ,.-u-..."f CITOR 10 TO 500uF DEPEND-

CONNECTIONS ING ON NUMBER OF IC'S,
LAMP LOADS, ROOM . POCKET-
BOOK ETC
SINGLE POINT—, SINGLE POINT

GROUND CHASSIS GROUND

Fig. 5. A preferred method of powering ICs

for each 3 chips or a .01 to .1 uF capacitor
for each 5 to 6 chips will help reduce noise
on the VCC line due to the large current
spikes drawn when TTL outputs switch logic
states. And keep those leads on the capaci-
tors short, not 3.81cm (1)2") as they come
from the factory. That 3.81cm (1%2”) lead
looks very inductive at the frequency of the
noise you're trying to filter out, and the
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C \C IC

!

iC # ¥

EJaT
B

&
vCC GROUND

Fig. 6. How not to power ICs. A digital clock
powered this way failed to operate properly.

effect of the capacitor is lost if the leads
aren't short. A few electrolytics or tanta-
lums, 2 to 50 uF, are always helpful, too.
Don’t power your chips as shown in Fig.
6. | purposely wired a digital clock this way
to see what would happen and it counted
erratically everytime the furnace went on,
the electric igniter in the gas clothes dryer
went on, the dehumidifier went on, and
worst of all anytime the transmitter was
turned on. Cleaning up the power and

grounds as indicated in Fig. 5, cured all the
problems.

Synchronous Circuits

The best advice given to me and that |
can pass along to anyone tinkering or start-
ing in digital design is to avoid the use of
presets and clears on flip flops except when
absolutely necessary. These cases may be
when a manual reset is needed to initialize a
system after power turn on, or to force a
system shutdown, or in synchronizers (an
example later) where the preset or clear
pulse is synchronous with the system clock.
Use other than this can sometimes lead to
difficult to find race problems. Bringing in
inputs directly to presets and clears of flip
flops is the most noise susceptible thing you
can do. A noise pulse can easily trigger a part
of the circuit. The best design is a synch-
ronous design where all flip flops are clocked
together from a common system clock. All
next states for the flip flops are defined by
the logic circuitry. A typical 7474D type flip
flop has a setup time of 15ns. This means
that next state information must be present
and stable at the D input 15ns before the
clock rises. If noise is strong enough to get
into the logic circuit it can only affect

88

operation if it occurs within the 15ns win-
dow prior to the clock edge. Actually all
gate delays from the point of the noise
injection up to the D input must be added
up, but even in a typical system if the noise
is gone 50-70ns before clock it won't cause
problems. The probability of noise hitting
this narrow window is much smaller than the
100% probability of a noise pulse presetting
or clearing a flip flop if these inputs go
directly to the outside world.

Race or Initial Conditions

If your digital circuit looks like it should
work on paper, but doesn’t when you build
it, (and all wiring mistakes are out) it could
be a race condition. You could have a timing
or decoding spike which is triggering another
part of the circuit at the wrong time. That’s
why it's best to clock all flip flops from a
common system clock, rather than through
levels of logic decoding where propagation
delays of gates can generate spikes on an
output. Fig. 7, shows a divide by 100 circuit
using two SN74160 synchronous decade
counters. The carry out of the units counter
Is high only when it has reached a full count
of 9. It enables the tens counter to advance
on the next clock pulse, and at the same
time the units counter will go to the zero
state. Count 19 is decoded and gate X goes

CLOCK —Y-Do—l
74160 UNITS L

CARRY
t ouT

Al 8l cl ] A2 D2

B2 c2
DIVIDE BY
100
7404'S

7402

L

X SHIFT

7430 ¢ REGISTER

74160 TENS
ENABLE

COUNT

2] 9 10 1 12 I I8 |19 |20 ]| 21

CLOCK
-..—I'f.—
A Y o
o {4
A2 <
- J 44 i‘
e

SPIKE DUE TO RACE CONDITION

Fig. 7. Illustration of race in a digital circuit. Spike
on gate X at counter transistion from state 9 to
state 10 causes incorrect clocking of shift register.
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LOW when the counters are at state 19.
When they are clocked again to count 20,
gate X will go HIGH clocking the shift
register. The shift register is supposed to be
clocked only once for each 100 input clock
pulses to the divide by 100 counter, and for
purposes of this example, it is to be clocked
when the counters go from state 19 to state
20. If the two counters are not matched as
to propagation delays, the outputs of the
tens counter could change first, and at the
transition from count 9 to count 10, A2
could go HIGH looking like a 19 decode
before A1 and D1 go LOW really making a
10 decode. A short spike could occur on the
output of gate X, long enough to clock the
shift register, but short enough that you
won't see it without a good high frequency
scope. The possibility of this spike occuring
increases if the tens counter is very fast, and
the units counter just passed the slowest
delay times allowed by the manufacturer for
the device. Changing the circuit to that of
Fig. 8, will cure the race problem. When
system clock goes LOW gate X is disabled.
The counter is clocked 1 gate delay later and
then there is 2 of a bit time to allow the
inputs to gate X to setup and decode state
19. Then clock goes HIGH making gate X go
LOW. When clock goes LOW at the end of
the bit time both the counter and the shift

CLOCK —Do—l

74160 UNITS 74160 TENS
DECADE CARRY DECADE
COUNTER

€ counTER  OUT ENABLE
al Bl cl Dl |nz T A R
DIVIDE BY
100
7404'S
L
* SHIFT
7430 ¢ REGISTER

COUNT

8 9 0 | 1] |2 7118|1898 |20 | 2I
CLGQH . 1l
: e o §
Di 0 -

i

A2
X 13|

Fig. 8. How to clean up the race condition of Fig.
5
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register are clocked together, and gate X is
disabled again for %2 a bit time to allow the
other 7 inputs to gate X to settle again. The
shift register will be clocked once and only
once on the transition of the counters from
state 19 to state 20 and the race Is over.

If your circuit usually works but every
time you turn it on it malfunctions for a
short period of time, you probably have
failed to check that all initial conditions that
you thought were there are satisfied. Take a
good look at the circuit and try to see what
would happen if some flip flop didn’t start
in the right condition you assumed it would.

VCC

jn{

PUSH OUTPUT A
BUTTON
SWITCH NC.
o N.O.
QUTPUT B
%IH 2/4 7400
VCC

Fig. 9. Switch debouncer circuit. Output A goes
LOW when switch is pushed, Output B goes HIGH
when switch is pushed.
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Fig. 11. A circuit that produces four clock pulses each time the push-button switch is pressed.

Draw a timing diagram if necessary and you
should find out why your circuit starts oft
wrong.

Useful Circuits

Some helpful circuits that you might be
able to use when testing your digital circuits
are shown in Fig. 9, 10and 11. As you know
mechanical switches bounce for several milli-
seconds when closed. If you try to generate
a single clock pulse from a switch closure
you will really get many because of the

vCC IK
1K
274 7400 4 FF T I!'t ] FF
o , '

PUSH
BUTTON
SWITCH

VCC
cLOCK Dc

I/&6 7404

Hpiz

A |
FF B j "

FF C | =

CLOCK r"

Fig. 10. A synchronizer that produces one output
pulse one clock period wide, synchronized with the
clock for each switch closure.
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contact bounce. Fig. 9, is a switch de-
bouncer used frequently to generate a single
pulse on a switch closure. The only require-
ment for it to work is that the wiper of the
switch just bounces between a contact and
an open. If it bounces against the opposite
contact (which most don’t) then the latch
will alternate states and not produce the
single output desired.

Fig. 10, i1s a circuit for a synchronizer. It
produces a single pulse one clock period
wide, synchronized to the clock on each
switch closure. When the switch is closed the
de-bouncing latch goes HIGH and clocks flip
flob B HIGH. The next clcok pulse clocks
flip flop C HIGH and resets flip flop B. The
next clock takes flip flop C LOW and the
circuit is ready to go again.

If you need a circuit that generates a
burst of clock pulses each time you press a
switch, for instance 4 clock pulses, then use
the circuit in Fig. 11. Modifications can
produce any number of clocks that you
desire. If you haven’t mastered the art of
writing the next state equations for a digital
circuit, or don’t even know what they are,
then draw out a timing diagram. That’s the
next best way to get going.

So let’s get those pencils out, erase the
race in those designs and go digital.

.. .W3HPX
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NOVICE CLASS
STUDY GUIDE
$4

The world’s easiest to understand
book on the theory required for the
Novice amateur radio license exam.
Frustrated by fundamentals? Read
this book. One simple reading should
carry vou through the exam.

GENERAL CLASS
STUDY GUIDE
$6

This book will help vou to really
understand the theory and enable
vou to easily pass the FCC exam.
This is not a Q&A manual for
memorization. Study this book and
go into the exam with confidence.

ADVANCED CLASS
STUDY GUIDE

$4

Thousands have used this book to

help them Dbreeze through the

Advanced exam with no strain. This

iIs the ONLY study guide published

which covers ALL the material vou
will have to know.

EXTRA CLASS

STUDY GUIDE
87

Does the theory required for the

Extra Class exam panic you? No
need, for this book reduces it to easy
comprehension. Many amateurs find
that a quick reading through this
book is enough to get them through
the tough Extra Class exam. Face
that exam with confidence.

1974
FM REPEATER ATLAS
$1.50

Listings by states (or countries) and
cities of all repeaters, both open and
closed, in the world. Periodically
updated. Handy size for mobile use.

FM REPEATER
CIRCUITS MANUAL
hardbound $7
softbound $5

Contains almost every conceivable
circuit that might be needed for use
with a repeater. All circuits explained
in detail. All aspects covered, from
the operator to the antenna. Also
contains chapters on setting up a
mo bile station, plus much more.

HOW TO USE FM
$1.50

This book presents the basics of
two meter FM operation and re-
peaters in short form with the end in
mind of getting vou on FM quickly
and easily.

It i1s easy to make some blunders
when you are getting started with
anything new. It is also embarrasing.
A fast reading of this book should
help vyou avoid the pitfalls.

VHF PROJECTS FOR
AMATEUR AND EXPERIMENTER
$5

A must for the VHF op. Opening
chapters on operating practices and
getting started in VHF, both AM and
FM, followed by 58 chapters on

building wuseful test egquipment,
modifying existing and surplus gear,
building complete stations, both

fixed and portable, linears, conver-
ters, control units, preamps, band
scanners, antennas, noise suppression,
plus many more.

FASCINATING WORLD OF
RADIO COMMUNICATIONS

$4

All about broadcast band DXing,
tuning the tropical DX bands, DXing
radio amateurs, antennas for short-
wave, radio licenses, pioneers in elec-
tricity and radio, commercial broad-
cast stations, WWV, etc.

TVI
$1.50

Discusses all types of interference
problems in great detail with recom-
mended steps to cure these problems.
Good for both the amateur and
citizens band operator. Try this cure
and suffer no longer.

IC PROJECTS
$4

This book tells how to understand
and use ICs, with numberous con-
struction projects.

COAX HANDBOOK

$3

All about coaxial cables, connectors
and applications. It's all here — pic-
tures, part numbers and specifica-
tions for all types.

SOLID STATE
PROJECTS
$4

More than 60 projects of interest to
anvone in electronics, The devices
range from a simple transistor tester
to a ham TV receiver. This collection
will help vou become more
intimately acguainted with zeners,

ICs and varactors, etc.

TRANSISTOR PROJECTS
$3

Crammed full of home construction
projects, from receivers to trans-
mitters and all in between. Chapters
include such articles as zener diodes,
how they work, how to use, test and
buy them: integrated circuits: how to
design transistor amplifiers; and
many maore.

DX HANDBOOK
with MAP
$3

How to work DX, how to get
QSL’S, country lists, award lists, @SL
bureaus, maps of the world, great
circle maps centered on major U.S.
cities, DX bearing charts for major
U.S. cities, how to go on your own
DXpedition, and much more. Wall
size DX map of the world included.
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DIODE CIRCUITS
HANDBOOK
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INTRODUCTION TO ’
RTTY
$2

In this book the world of radio-
teletype is explained in an easily
understood manner for the beginner.
There’s also a chapter on RTTY Art
which will teach vou everything you
need to know in order to bea RTTY
Artist. The last part of this book
contains a bibliography of everything
published about RTTY since 19352.

RTTY HANDBOOK

$6

A comprehensive book covering all
areas of radio teletype, from getting
started with the basic principles,
what equipment to procure and how
to make it work. The only up-to-date
book available on the subject. Well
written, easy to read and understand.

73 USEFUL
TRANSISTOR CIRCUITS

$1
Useful transistor circuits for audio,
receivers, transmitters and test equip-
ment. 47 chapters with circuit dia-
grams for each, complete with com-
ponent values, etc. A must for the
solid state home brewer. Easy to read
and to understand.

SLOW SCAN
TELEVISION HANDBOOK
hardbound $7
softbound $5

This excellent book tells all about
it, from its history and basics to the
present state-of-the-art techniques.
Contains chapters on circuits,
monitors, cameras, color SSTV, test
equipment and much more.

115 diode circuits including power
supply application, regulators, ac
meter applications, receiver detectors
for AM-FM-SSB, noise limiters,
squelch, AGC, varicap tuning, audio
clippers, compressors FM modula-
tors, RTTY keying, varactor multi-
pliers, noise generators,

VHF ANTENNA
HANDBOOK

$3

Would vou believe that the secret
to success in VHF/UHF is in the
antenna system? This is no earth
shaking discovery, but it’s true. A
complete, detailed book with descrip-
tions, dimensions, tuning data, dia-
grams and photos. Antennas from the
instant coathanger to the giant
collinear beam can be found here.

DIGITAL CONTROL
OF REPEATERS
hardbound $7
softbound $5

Here’'s a book for the FMer who
wants to design and build a digital
repeater control system. Contains
sections on repeaters, basic logic
funections, logic circuit design, con-
trol systems, support circuits, mobile
installations, touch-tone, plus a
special section on a “mini’’ repeater
control system.

CONVERTING COMMERCIAL
FM GEAR
$2

General information on commercial
FM gear with specific conversions for
Motorola equipment.

DIODE CIRCUITS
$1

Full of simple handy goodies built
with diodes.
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73 CERTIFICATES

WAAS $1

Worked Almost All States — Proof
of vour having worked 49 of the 50
states. It is for those who are just

unable to get that last state
confirmed.
RRCC $1

This Real Rag Chewers certificate is
awarded only for the feat of a non-
stop QSO for a period exceeding six
hours with no time out for anything.
Order must be accompanied with
date/time (GMT) of start/end of con-
tact, station contacted, and your call
sign.

DXDC $1

Available for those who present
proof of contact (copy of log) with
10 different countries. Awarding this
certificate makes yvou a member of
the DX Decade Club.

RTTY-DXDC $1

Frame and hang this one above
vour machine. All operating award
for those who have submitted proof
of 2-way teletvpe communications
with 10 countries. Endorsement
provisions for different bands.

SSTV-DXCC $1

Dress up the shack with this award
for 2-way Slow Scan Television com-
munications with 10 countries.

Endorsement provisions for separate
bands.

ALL MODE DXDC $1

How many can qualify for this one?
An award for 2-way communications

with 10 countries using
CW-SSB-RTTY-SSTV modes.

UNDERSTANDING XYL/OM $1

An unusual certificate — get one
and keep your mate happy. An award
to those who have the good fortune
of having an understanding partner
who appreciates all good things about
amateur radio (staying up all night,
spending money for rigs, etc.).

CHC $1

Presented to those who submit a
sworn statement that they have never
received a certificate for radio operat-
ing and if they ever receive one, they
will hate it. This certificate should be
your first before vou acecidentally do
something and receive a certificate
for it. This attests to vyour

membership in the Certificate Haters
Club.

Be certain to enclose sufficient
postage for the return of your
QSLs.

73 BACK ISSUES
VOL.1 $4

This is an assortment of twelve
different back issues of 73 from the
vears 1960 through 1964. Normally
these back issues would cost you $1
or more each, but since this assort-
ment is our choice instead of yours
yvou benefit with a big bargain. Here
is a good way to build up your
technical library with hundreds of
interesting and valuable technical
articles and construction projects.

VOL. 2 $4

Twelve different back issues of 73
from the years 1965 through 1967.
These are the real vintage vears of 73
for home builders of transistorized
gear. Lots of VHF projects and
gadgets galore. See for yourself what
73 was doing back when QST was
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still bringing vou only tubes. At this
price you get our choice of back

issues. This is an excellent way to fill'

in missing back issues, if you like to
gamble,

VOL. 3 $4

Twelve different back issues of 73
from the vears 1968 to 1972, These
bundles are already made up so you
have to accept our choice at this
price. Individual issues for most
months are still available for $1 each
for these years.

MAGNETIC CALL SIGNS
$4

Let the world know that vou are
proud of your ham call., These
magnetic call signs will adhere to the
side of yvour car, and they won’t fall
off at high speeds.

U.S. MAPS
$1
These wall sized maps show the
states and call area. They are

specially designed for coloring to
show your progress toward the Work-
ed All States award of ARRL or the
Worked Almost All States award put
out by 73 (for proof of contact with
49 states). Since yvou will probably be
wanting to work for the award on
several bands vou will want several
maps. They come in groups of four.

WORLD DX MAP
$2

This is the same wall-sized DX map
that is included with the DX Hand-
book except it comes to you rolled
up instead of folded. This is so you
can put it on the wall or have it
framed. The map is designed with all
country prefixes indicated and space
for vou to color in the countries as

vou work them. Visitors can see
immediately how much of the world
vou have contacted! The zones are
on the map as well as prefixes. Mavbe
you need several maps.

CUSTOMIZED DX
BEARING CHART
$4

An amateur who works for a big
computer company has a program
which permits him to plug in your
location and have it print out the
bearings of all the countries of the
world from vour shack., Once you
have this list vou will use it for every
DX contact, The chart gives the
bearing and distance to all major
cities and countries. Be patient when
you order for these have to be run
through in groups so that we can
offer them to you at such a low cost.

73 BINDERS
$5

These binders are a gorgeous red
and come with the nicest set of year
stickers vou've ever seen. The perfect
thing for storing vour issues of 73 so
that they won't get lost or spilt on,
or into the hands of the Jr. Op. Dress
up vour shack with these binders.

LAPEL BADGES
51

Name and call identifies vou at club
meetings, hamfests, busted pot
parties. Hand engraved by skilled
New Hampshire craftsman with lov-
ing care, Only one lousy dollar. Send
first name and call.

CALL LETTER

DESK PLATE
$2
How about dressing up vour operat-
ing table with a desk plate showing
vour first name and call? These em-
bossed desk plates are nice — and
inexpensive, No zero available, sorry.
There is room for twenty letters and

spaces total,

By e e
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Walt Pinner WB4MYL
7304 Lorenzo Lane
Louisville, KY 40228

D TIMER

Operaling convenience — plus — impressive Lo visilors.

or about eight dollars this project can
Fbe many things to many people. This
ten minute station timer utilizes a digital
readout display indicating elapsed time In
minutes. When nine minutes have passed, the
9 numeral blinks for 60 seconds, which i1s a
real eye catcher, before resetting to zero,
starting another count cycle. A manual zero
reset is provided to start the timer at the
beginning of your QSO.
If you have not, as yet, got your feet wet
with relaxation oscillators, ICs or numeric
display tubes, this is a simple starter project.

Circuit

The timer is line operated, and all cir-
cuitry should be isolated from the exterior
cabinet. Line voltage is divided to supply 10
volts to the bridge rectifier. This voltage is
dropped and regulated to 5 volts for the
unijunction pulse generator and ICs. Adjust-
ment of the 1 meg pulse generator pot
determines the time necessary to charge the
100 uF timing capacitor, which should be
good quality. When this capacitor charges
sufficiently to turn on the unijjunction, the
transistor fires, discharging the capacitor and
generating a voltage pulse across its 4782
resistor. These pulses are counted by the
7490 decade IC. The output of the counter
is fed to tas: 7441 decoder driver which
turns on the proper numeral in the readout
tube.

The 9 numeral is connected as a relaxa-
tion oscillator and- flashes. The flash rate
may be varied by changing the value of the
100K resistor. The 3 uF capacitor must be
paper, not electrolytic. Approximately 140
vdc for the readout is obtained from the line
via a single diode and filter.

AUGUST 1974

*|f leakage is TOUA
or greater, reduce
value of 1 meg re-
sistor.

Fig. 1. Schematic. Diodes are 1N4001 or similar.

Parts List
ITEM QUAN.

7490 1C 1
7441 I1C 1
NIXIE B5750, NL 1220 or similar
GE X10 or 2N2646

1N4001 diode

2K 10w

4K 10w

150822 w

12K 1/2w

100K 1/2w

16082 1/2w

4782 1/2 w

10082 1/2w

Tmeg 1/2w

1 meg pot

001 uF

500 uF 10V

100 uF 10V

3 uUF 200V

15 uF 200V

SPDT push button SW

5V ZENER 1/2 w 1

paper

If you choose not to use the printed
circuit board, assembly may be on .2" vector
board. Straighten every other IC pin and
hand wire the connections using the circuit
board as a guide.
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10W

120 VAC

Re-set

Depressing the manual reset button, lifts
the 7490 terminal 2 and 3 from ground,
re-setting the count to 0. At the same time,
the 100 uF capacitor is shunted to ground
through four diodes, which discharges it to
about the same level as does the transistor.
This eliminates an extra long first count
after a manual reset.

96

If you have not done so before, the
action of all functions of this circuit may be
observed with a scope or VI'VM.

This circuit, of course, may be used for
other timing functions by changing the value
of the unijunction timing components.

Accuracy on several units built was with-
in |1 5 seconds over any ten minute period.

.. .WB4MYL
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AL SAFE

John T. Hunt
251 W. Bruceton Road
Pittsburgh PA 15236

o

SOWITCHING

IMPROVED

he article, Fail Safe Switching, 73

October, 1971 was useful and quite
correct. There are some simplifications and
improvements possible, however. The circuit
of Fig. 2 in that article does exactly what it
18 purported to do and the logic switching
scheme for it could be drawn as in Fig. 1.

A LOAD |
Al —a—¢& A B
- c A - LOAD 2 PM——NEUTRAL
B c
A B = LOAD 3

Fig. 1. Logic switching scheme.,

In Fig. 1 each letter represents one pole
of a given swiitch. Such a representation
makes it easier to see what the circuit does
than a conventional wiring diagram. In this

—B—» I LOAD |
—C—
AC A B
g——C—¢ LOAD 2 —9— NEUTRAL
C iy
A B C LOAD 3

Fig. 2. Logic circuit.
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case all three loads have to be carried by the
first A, B and C contacts. The contact load
can be reduced if the logic circuit (Fig. 2) is
used.

o

+ LOAD |

o
o—

|

Q

il
R
o ©
&>

AC

LOAD 2 H— NEUTRAL

|
i

I
ny

LOAD 3

)

Fig. 3. Conventional wiring diagram.

The conventional wiring diagram could
then look like Fig. 3. In reference to Fig. 3,
if the momentary open can be tolerated, a
simpler setup can be provided by using
double throw switches. The open time is the

feign
.WEI

LOAD 3

1—- LOAD 2 —4—NEUTRAL
C l LOAD |

Fig. 4. Logic switching arrangement when C is first
operated.

o C
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time it takes the switch between the nor-
mally open and normally closed positions. If
make-before-break contacts are used no

S EEL T
| —— {
p— ! O — @ |
Lot S )
e - o o]
: =
|t i} —f O— !
| —4 |
| i
AC * O —p 8
N TN T il
——————
| o =1 LOAD 3 |
Lo
| LOAD 2 F9— NEUTRAL
|

LOAD I =

o—— NORMALLY OPEN
CENTER CONTACT—0 —» O0——NORMALLY CLOSED

Fig. 5. Conventional wiring diagram with a double
throw switch.

open time exists, but many applications can
readily tolerate the short duration open.
(Caution with the transfer contact types is
needed, however. For example, if C is first
operated all three loads are momentarily on
during the switch motion.) The logic switch-
ing arrangement to achieve this is suggested

by Fig. 4.
A—g- ! LOAD | l—
LE{E—. A B
fr—B— s ——TLoAD2 |4 NEUTRAL

—— A —— A—F— (— LOAD 3-|—

Fig. 6 Logic scheme for most foolproof scheme
wiring diagram.

In Fig. 4, the plain letter C is a normally
open contact and C is a normally closed
contact, etc. One C and one C with a
common connection form one pole of a
multiple pole — double throw switch. The
conventional wiring diagram would appear as
Fig. 5. Notice that the switch requirements

are only 1 SPST, 1 DPDT, and 1 3PDT, and

98

that the contact loading is divided. All

contact ratings should be equal to the
heaviest load.
Hope these simplifications prove useful.
0 O——f—7-7-- LOAD I
—0 o
O Dbl
—a O—
—0 O + LOAD 2 —r—NEUTFIAL
AL—» D' Oy
—0  O—
—C O—t—@
Lo o
L 6 O—t—
O o
ST, D, w—
LOAD 3

Fig. 7. Series arrangement of contacts and guards
against contact failure.

If one wants the most foolproof scheme
use the logic system of Fig. 6. Notice that
load 2 cannot receive power unless load 1 is
supplied power, and load 3 cannot receive
power unless load 2 is supplied power. This
is achieved by the series arrangement of
contacts and guards against contact failure.
The wiring diagram for this could be (since
several are possible) as it is shown in Fig. 7

LOAD |

Q
Q
*—4

I
]

} |
s
1

ac 4

4

LOADZ2 |—8— NEUTRAL

il

0 ©

:

ﬁﬂﬂI

L

LOoAD 3

Fig. 8. Modification of wiring diagram in article.

Or the diagram in the article could be
modified as shown in Fig. 8 (dotted area).
The output of the fourth contact down is
moved from the line feeding No. | load to
the line feeding the No. 2 load.

. . .Hunt
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GIRGUITS, GIRGUITS, GIRGUITS. . .

The following circuits have appeared in the referenced books, magazines, application notes, elc.
While we try to reproduce all of the information that should be needed bv an experienced construclor,
readers may want to avail themselves of the original sources for peace of mind.

Readers are requested (o pass along any interesting circuits that they discover in sources other than
U.S. ham magazines. Circuits should be oriented toward amateur radio and experimentation rather
than industrial or computer technology. Submit circuit with all parts values on it, a very brief
explanation of the circuit and any additional parts information required, give the source and a note of
permission to reprint from the copyright holder, if any, and the reward for a published circuit will be a
choice of a 73 book, Send vour circuits to 73 Circuits Page, 73 Magazine, Peterborough NH 03458.

All of the circuits used this month were sent in by Douglas R. Schmieskors, |r. The 4A
Voltage Regulator circuit is taken from the Fairchild Semiconductor Voltage Regulator

Applications Handbook.

All of the other circuits used this month are taken from the

Fairchild Semiconductor 77L Applications Handbook.
If you have any circuits that you think might be of interest to others send them to 73.

SIMPLE RC CLOCK GENERATOR

100 £2 C
AAN @
3300
CLOCK
172 9016 e CLOCK
G f
200 pF 5 MHz
1600 pF 1 MHz
0.018 pF 100 KHz
0.18 |.|F 10 KHz

The simple TTL clock generator circuit shown
provides a clock satisfactory for most simple TTL
systems and it always starts oscillating without
coaxing. This circuit requires only ) of a hex
inverter package and three passive components —
two resistors and a capacitor.

RESYNCHRONIZER

ASYNCHRONOUS INPUTS
g e,

PE P Py P37 P35

CEP

9310 UP
CET DECADE + TC

RESYNCHRONIZATION cp COUNTER
SIGNAL MR Qg Q1 0 03

SYNCHRONOUS OUTPUTS

*OR 9316

A resynchronizer using a 9310 (or 9316) as
four D-input flip flops is shown. In this circuit the
PE input 1s grounded, and the resynchronizing
input is applied to the CP input. In most cases, the
9300 universal shift register is preferable for this
function.

AUGUST 1974

DUAL EDGE DETECTOR

Y

& lp
0 10 ns
200 pF 30 ns
1000 pF 70 ns

Half of a 9014 quad Exclusive-OR gate with
one capacitor provides a circuit generating an
output pulse for both a LOW-to-HIGH and a
HIGH-to-LOW transition of the input signal. This
function is useful for regenrating the clock in a
self-clocking PDM transmission system. When fed
with a square wave input, this circuit acts as a
frequency doubler.
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BATTERY OPERATED,CRYSTAL CONTROLLED STOPWATCH WITH MULTIPLEXED DISPLAY
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*All 9300. 9310 9312 and 9328 devices
in this circuit are Low Power version.

This circuit stores 9-digits bit-serially in a 36-bit shift register comprised of two 9328 dual 8-bit
shift registers and a 9300 4-bit universal shift register incrementing or decrementing with an exclusive
OR. This counter offers very economical display multiplexing and is shown driving 7-segment LED
displays.

This circuit operates as a crystal-controlled stopwatch, displaying milliseconds to hours. The time
counter 1s a 36-bit (9-digit) bit/serial incrementer (two 93L28s, one 93L00) controlled by a 3.6 MHz
crystal oscillator and time base (9305, 93L00, 93L10 and 9301 ) so that the 10-second and 10-minute
digits are counted modulo 6. A second set of shift registers stores display data independently of the
state of the counter whenever the Stop contact is activated. The contents of the storage register are
stro bed every four clock pulses into a 93L00 feeding a 9307 7-segment decoder. This decoder, through
current-limited buffers, drives the anodes of the 8-digit LED display matrix. The cathodes are
sequenced by the 93L)1 and eight PNP transistors. Since this counter requires 36 clock pulses to
increment the least significant digit (1/10ms, not displayed), the shift frequency is 360 kHz, derived
from a 3.6 MHz oscillator through a 9305 decade counter. In this case, the low count rate inherent to
serial incrementers is advantageous, resulting in a shorter divide chain for the time base. The use of low
power MS1 keeps total power consumption under 2.5W and also simplifies clock distribution.
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transition of the Iinput.

EDGE DETECTOR

This edge detector circuit generates a negative-going pulse on output A for each LOW-to-HIGH
transition of the input, and generates a negative-going pulse on output B for each HIGH-to-LOW

The pulse width is adjustable by varying the Miller capacitance. A

non-adjustable short pulse (=20ns) on the LOW-to-HIGH transition of the input can be generated by
replacing the transistor inverter stage with the unused fourth NAND gate.

COUNTER

INPUT n
1,1-
E A Ay Az A3

L
9311 1/16 DECODER

Op Oy Oz O3 04 Og Og 07 0g0g901p011012013014015

PE Pgp Py P2 Pa
CEP
9316 UP

CET BINARY TC

COUNTER
MR Qp Q1 Q7 Q3

CP

T w

L
PE Pg Py P3 P3

9316 UP
BINARY TC
COUNTER
MR Qg @y Q2 Q3
o

PE Pp P71 P32 P53
B CEP
Gk 9316 UP

CEY BINARY TC CET

cp COUNTER cp

MR Qg Q1 Q3

CLOCK
INPUT

PE Pg Py P2 P3

P
CEP  a315 UP

CET BINARY TC

cp COUNTER
MR Qp Q¢ Q2 Q3

A programmable counter can be designed using a 9311 decoder that counts in modulo 28, where n
is the programmable input. Shown above is a 9311 decoder and four 9316 binary counters capable of
counting up to 215, The input n drives the selected output LOW so that when a parllel load occurs, all
HIGHS are written into the register except at the stage represented by the address n. The counter
counts pulses and reaches the condition 0000111111111, at which point, the terminal count of the
last stage goes HIGH. Ater 14 additional pulses bring the total 281, the three remaining inputs to the
9004 gate are HIGH, and the next clock pulse reloads the counter to its original condition. The circuit
therefore performs as a 21 programmable divider.
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Cassette Code Courses

With these Code Courses from 73, the average person can learn the International Morse Code fast enough
to pass FCC code exams from Novice thru Extra Class in a few painless hours! One of the beauties of
cassette tapes is that you can take them with you anywhere — at work for lunch break (code on rye is
great) — even in the car while you are driving (or what’s more likely, moldering away in line at a service
station trying to get gas). With the help of these tapes passing the code portion of the various exams is a

gas...er...snap!

|:>.-'Irfr class was su enthused over your I:}I'rf been teaching code for over

code casselte tapes that after hear-
ing the |3 word per minute cassette
¢very student in the class decided
to get one for home practice, En-
closed is an order for 23 of the 13
word per minule lapes.

KeMLC

D:I_."h'r about a week of plaving vour
1 3 word per minute cassette (which
[ timed out at 14 words per minufe,
incidentally'!), I went down and
passed the General exam with no
strain. The plain language of the
FCC exam seemed so slow that |
lost all fear after the first few
letters and made perfect copy from
then on. It's fear that gets vou, and
your tape gave me confidence.
Thanks!

WNIJGQ

Iwenty vyvears now and [I've tried
every record and tape and other
gadget that has come out. Let me
say that the 73 MAGAZINE code
course is by far the finest that [
have ever heard. | never thought I
would learn new tricks, but you've
taught me a lot about teaching
code. Suffice it 1o say, [ am recom-
mending that every student of mine
gel your fapes.

KI1IF

DM_‘:' wife, who has been almost

totally resistant to the code, breez-
ed through vour 5 word per minute
beginners cassette and was ready
for the Novice exam in one day.
WBSJON

1| Basic 5 WPM Code — this

cassette code course will teach the
IMC at five words per minute, all
letters, numbers and punctuation.
The tape not only gives all these
characters, but gives them in a very
simple order so wyou can start
copying code within one minute of
hearing it. This has got to be the
easiest way to learn code ever
invented. The cassette actually has
the code being sent at 6 WPM,
allowing a margin for operator
panic when the chips are down and
the real exam is at hand.

Basic Code 5 WPM — 60 min. $3.95

2| 6 WPM Practice Tape — (also
known as The Back Breaker) this is
a toughie — five character code
groups sent in no particular order,
so there is no way to memaorize the
tape. It 15 sent at six words per
minute to give you that margin for
error you'll need when faced with a
stern examiner at THE EXAM.
Practice in your head or on paper
wherever you are, whenever you
have a minute or two.

BB-6 WPM — 60 min. $3.95

Eﬂ WPM Practice Tape — This

tape will take anyone over the
hump which exists when you have

to stop transiating the dits and
dahs, and go to an automatic re-
cognition system where vou
“know" what the character is with-
out thinking, thus enabling you to
pass the general or advanced code
test. This very nasty tape is really at
14 wpm, to give you that added
edge when taking the exam.

BB-13 WPM — 60 min. $3.95

E 20 WPM Practice Tape — This
cassette has been fiendishly design-
ed to get you through the FCC
Extra Class code test with flying
colours. The code on this actually
runs about 21 words per minute,
though it starts out at a lazy 18 per
for the first few minutes. The inter-
mix of letters, numbers and punctu-
ation instead of plain language will
give you such an edge when you sit
down to take the exam that you
should be able to breeze through.
Though much of your practice with
this cassette can be just copying in
your head — after all, the important
object of practice is to train your
brain to convert code into letters —
be sure that you exercise your
pencil too. The cassette will make
your code practice portable, avail-
able to you whenever you have a
few minutes to spare — even while
driving.

BB-20 WPM — 60 min. $3.95

Cassette
Recorder

Here is a cassette recorder that is
ideal for use with the code courses
since it can be operated anywhere.

Comes complete with four “D"
batteries, AC power cord, earphone
and mike and is useful for dozens
of ham applications. Cassette tape
recorder 1is available for only
$23.95 (plus $1.00 for shipping and
handling).

Deluxe
Recorder

Key operated — and the keys lock
for easier rewind and fast forward
operations, which you will appre-
ciate iIf you have a recorder that
doesn't do this — as most don't.
Records with mike or from line
input (telephone, receiver, etc.).
Has monitor output. AC or built-in
batteries comes with batteries
supplied. Has automatic gain for
recording so you don't have to
watch the recording level all the
time.

Deluxe Recorder

$32.95 postpaid in U.S.A.

Order Today from 73 Magazine

PETERBOROUGH, NH 03458
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microsystems
international
MHBA;

g913J $180C Soroaoe——
features

# Dual Freguency Capability

s Standard Telephone Tone-Dial Frequencies:
Low Group — 697, 770, B52, 941 Hr; High Group —
1209, 1336, 1477, 1633 Hz

s Specification Ratings Exceed CCITT
Recommendations

The Hybrid Anal
TONE GENERATOR

microsystems
international

N H

DATA and APPLICATION SHEETS FURNISHED WITH ORDER

general specifications

Freguency Driftl1). < 1.5% Typical Rise Time to Specified Output and Freguency

1) Frequency selected, power supply switched < Sms
2} Power applied, frequency selector switched < 2ms
Total Distortion (Harmonic + Intermodulation) 3] Power applied, frequency within same group

< 5% (relative to level of fundamental frequencies) changed < 2us

Group Amphtude Stability: = 25%
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Schematic Of
The Month

MIDLAND

Midland has come out with an excellent low priced transceiver with

their Model 13-500. It has a 12-channel frequency range of 144-148 MHz.
It comes with 3-channels supplied. It has a HI /LOW rf output of 15W/1W.
For a more comprehensive review of this rig see the article on page 61 of
this issue.
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Letters. Cont'd from page 16.

doms left and from our place in the
concentration camp we will wish we
had listened to Wayne and cut the
monster down to size before it (the
IRS | mean) cuts us.

It really is a monster. It is the only
governmental organization that
openly calls the taxpayers (who
support it), “THE ENEMY." It works
on the principle that the taxpayer is
guilty until proven innocent. It has so
many conflicting regulations that it
doesn’t know itself what is right and
what is wrong.

| could go on and on with a catalog
of horrors, but you have pretty well
covered them. What | am trying to say
is that the very principle is wrong. We
must put a handle on this monster,
and | am glad that you have the guts
to stand up to them. The Internal
Revehue Act was shoved through
afiginally by the international money

ys, so that they would be sure to
have enough money to finance World
War |. Soon as it was passed, they
cooked up the war so as to enrigh
themselves. Then it took on a life of
its own and is now gorging itself on
the taxpayer who has reached the
breaking point. But the worst thing
about the whole rotten set up is that
the IRS is used as a punishment arm
of the government. When they can't
“get” someone through legal means,
they sic the IRS on them. That is
what | take it they are doing to you,
and therein lies the injustice.

Name Withheld
Hong Kong

Some readers say they think |IRS
articles do not belong in a ham maga-
zine, that if they want to read about
that they can do it elsewhere. Since
virtually all publishers are so scared of
IRS they can’t even think about it,
one wonders what magazine readers
will read to get this information. 73 is
not afraid, so if you want more inside
info on the |IRS, realize that there is
no other source. . .ed. Reprints of the

IRS editorials are available for an
SASE.

TELETYPE EQUIPMENT
AVAILABLE

| have just had a large number of
Teletype machines released to me by
Western Union. These are mostly page
printers: Model 19’s, Model 15 KSR's
and Model 15 KSR's in floor consoles.
The machines have been in storage,
ind some of them are still in their
griginal factory crates never having

: put into service. Most of the
emdinder were given standard over-

auls: just prior to being placed in
storage.

The Model 19°s are complete with
printer and keyboard, transmitter-
distributor, perforator and character
counter, and a heavy-duty steel desk.
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The heavy-duty power supplies are
built into the desk.,

The Model 15's are all KSR's (key-
board), and are in two styles. The first
style is the standard cabinet, which is
normally placed on a desk or table for
operation. The second type IS In a
sound-proofed floor console, whose
shape is somewhat similar in appear-
ance to a Model 28 KSR.

All of these machines are equipped
with WRU (who are you), and answer
back (here is) mechanisms which can
be coded with up to 18 characters for
automatic station identification at the
touch of a single key.

All machines have synchronous
motors, low paper indicators, etc., and
the cabinets, consoles, and desks are a
pleasant light green color. All are in
excellent condition.

In addition to the above, there are
perforators and reperforators (both
typing and non-typing; both with and

without keyboards), plus strip printers
{(with keyboards) and transmitter-
distributors, but no statement can be
made as to the condition of these.
(For example, the end-of-line indica-
tors need repair on most of the
perforators.) These all have synch-
ronous motors, incidentally, which are
interchangeable with Model 14, 15,
19, etc., gear.

Finally, there is a wide variety of
miscellaneous test equipment, test
tables, power supplies, polar relays,
end-of-message readers, duplex
repeaters, Siemens dial Telex gear,
etc., plus a few parts for Models 14,
15, 19 and 32.

The equipment is to be released to
any interested amateurs at cost,
according to the following price

schedule:
Quantity Availlable

33 Model 15 KSR
18 Mode! 15 KSR in fioor console

Itemn

$39.00 each
46.00 each

17 Mode! 19 (ASR, completel 79.00 each
18 Model 2-B strip printer with

keyboard 5.00 each
16 Misc. perforators & reperforators,

with and without keyboard 5.00 each
9 Transmitter-Distributors 4.00 each

$1.00 to $4.00 each

Of course, as with most equipment
distributions of this type, there is no
guarantée, and you can't get your
money back. But, with the exceptions
noted previously, the condition of the
equipment is very good to excellent,
and is a genuine bargain.

Distribution will be on a firstcome,
first-serve basis. | cannot ship (with
the exception of the few pieces that
are already crated), so purchasers
must make their own arrangements
for pick-up.

For additional information, | can
be contacted at the following address:
Bill Johnston WB5CBC, 1808 Pomona
Drive, Las Cruces NM 88001. All

inquiries must be accompanied by a
SASE.

Misc. test equipment, etc.

COUNSEL FOR THE TAXPAYER

Last year, Internal Revenue Service
officials assured Congress that they
were making conscientious efforts to
comply with the 1967 Freedom of
Information Act. Have they kept
these promises?

No — according to testimony re-
ceived in April by the Senate Appro-
priations subcommittee on the
Treasury, chaired by Joseph M.
Montoya (D-NM), Philip and Susan
Long, of Bellevue WA said |IRS
officials have left "a string of broken
promises,”’

| RS disclosure staffers still flout the
Freedom of Information Act. Their
arrogance is almost unbelievable.
When the Longs asked Freedom of
Information Chief Mark Farbenblum
why IRS personnel don’t even follow
their own regulations, he merely
shrugged and said: “Oh, we don’t pay
any attention to that directive.”

Members of Ralph Nader's Tax
Reform Research Group have been
similarly frustrated in their attempts
to examine data compiled by IRS at
public expense.

From an unrevealed source, Nader’s
group obtained a copy of IRS Docu-
ment 5667 for fiscal 1972. It's a
bunch of statistical tables, charts and
graphs called “The Audit Story.” IRS
officials had tried desperately to keep
this information under wraps.

The fat was in the fire. Nader got
the telltale document published in the
record of hearings held last year by
the Montoya committee. When he
introduced it, Nader said, "“"This is a
collection of information which
should be available to anybody who
can buy a newspaper."”’

Despite the importance of this in-
formation to citizens who pick up the
tab for compiling it, the Longs and
the Tax Reform Research Group got
the run-around when they tried to get
a squint at 5667 for years other than
1972. Here are a few highlights:

April 19, 1973: IRS gave the Longs
written authorization to inspect such
pre-1972 issues of 5667 as ““may’ be
on hand in the Seattle District Office.
You guessed it, Pre-1972 issues in
Seattle were as scarce as hen's teeth.

August 31, 1973: The Longs wrote
to IRS requesting access to 5667 for
fiscal "73, which had ended June 30,
1973. Would you believe it? | RS said
Document 5667 for 1973 and subse-
quent fiscal years would not be pub-
lished!

November 21, 1973: Robert M.
Brandon, Tax Reform Research
Group director, wrote to |RS request-
ing 5667 for fiscal 1973, or in lieu
thereof, the source documents. |RS
Assistant Commissioner John Hanlon,
replying, merely said | RS did not plan
to publish 5667 for 1973. He ignored
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Brandon's request for the source
documents, which IRS still is com-
piling.

December 21, 1973: Brandon

wrote to Farbenblum, making crystal
clear the specific source documents he
wanted. To this day, he has received
no reply.

February 28, 1974: The Longs
visited the IRS “Freedom of Informa-
tion” reading room in Washington.
Surprise! No statistics there. The
shelves were as bare as a college
streaker.

Mrs. Lotus Savoy, the attendant,
said she "“recently” had been ordered
to take all the statistics out. Where
were they? She would say only
“you’ll have to talk to the disclosure
staff about that.”” The Longs did.
They got loads of double talk, but not

one peek at Document 5667,

April 1974: These and other dis-
turbing facts were made known to the
Montoya committee, which hasn't yet
approved IRS’s appropriations for
fiscal 1975, to begin July 1.

May 8, 1974: Commissioner of
Internal Revenue Donald C.
Alexander wrote to the Longs: “The
Audit Story (5667) is available to the
public, and issues for the years 1962
through 1972 are in the Freedom of
Information Reading Room.” By that
time, the Longs were back home in
Bellevue, some 3000 miles away from
the reading room.

May 1974: Still no word on when,
if ever, this vital information is to be
made available to anyone for 1973
and subsequent fiscal years. But as
they say, hope springs eternal in the
human heart. Who knows?! Some

sunny day Brandon may get an answer
to his letter of December 21, 1973.

Internal Revenue Service officials
say taxpayers are satisfied with our
federal tax system. Are they?

They certainly are not, according to
a stream of worried citizens who
testified in April before the Senate
Appropriations subcommittee on the
Treasury. These courageous
Americans came to Washington from
great distances, at their own expense,
to tell chairman Joseph M.Montoya
(D-NM) and his colleagues what's
wrong with the tax collecting system.

One of the most impressive wit-
nesses was H. M. “Hank’ Greenspun,
outspoken publisher of the crusading
Las Vegas Sun, Nevada's largest morn-
ing newspaper. He warned, “Some
future administration may be success-
ful in focusing the awesome power of
the |IRS against its political enemies.
And that will spell the end of
democracy in this country.”

Greenspun said that if he wanted to
become dictator of the United States,
he'd seek first to gain control of IRS.
“Within months” after taking over
this agency, he could become the
absolute ruler of the U.S.A., he de-
clared.

Fantastic? Not at all. Here are some
of the techniques a would-be dictator
could use, if he controlled IRS, to
destroy his enemies and reward his
friends:

* He could stymie his enemies by
having revenue agents conduct time-
consuming, infuriating audits of their
records, searching out every error, no
matter how picayune it might be.

* |n addition, he could sic special
agents on his enemies. These are gum-
shoeing detectives of the IRS Intelli-
gence Division who try to get the
goods on taxpayers suspected of crim-
inal tax fraud. They're often called
““the American gestapo.”

* He could use the IRS jeopardy
assessment power to tie up virtually
all the assets of his enemies without a
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BERT SIMON

single court order, before they had
been given a chance to test the
validity of the assessments in court.
This maneuver has reduced thousands
of defiant taxpayers to putty, leaving
them without a dime to spend for
such essentials as living expenses, legal
fees and business operating costs.

* If his “jeopardized” enemies
couldn't post bond to secure the
payment of enormous | RS-determined
deficiencies, he could sell them out at
sacrifice prices. Years later, the Tax
Court might find that nothing was
owed to Uncle Sam in the first place.
But what the heck! The victims would
be mortally wounded by that time
anyway. They'd get back, not their
property or its value, but only the
money |IRS had taken in from the
forced sales, after deducting storage
and other selling expenses. Not a
nickel for lost time, lost profits or
litigation expenses.

* In his bid for dictatorship, a
person in control of IRS wouldn’t be
timited to destroying his enemies.
With equal facility, he could turn
about and win the support of in-
fluential people by rewarding them in
various ways. For example, he could
insure them against audits and investi-
gations, so they could wheel and deal
as they pleased. And he could assure
them of favorable advance rulings
from IRS, so they could carry out
their plans without fear of adverse tax
consequences in future years,

Smooth Treasury lobbyists have
talked congress into building this
juggernaut. Over the years, our elected
legislators have bestowed more and
more power on |IRS to strengthen its
whip hand and keep tax money pour-
ing into Washington.

Taxpayers have just about had it.
The winds of tax revolt blow stronger
day by day.

E. Edward Stephens
815 King Street
Alexandria VA 22314

Our hulking QSL contest winner
this month is Bert Simon K2FZ, of
Oak Ridge NJ. The picture of Bert on
the card was done after he had suc-
cessfully worked DXCC in one week-
end only to find that in his
enthusiasm he hadn’t written anything
down.

You too can make it really big in
life and win a 1-year subscription to
73. (There are some that say it's the
next best thing to receiving the Con-
gressional Medal of Honor). Send all
winning entries to 73 Magazine, Peter-
borough NH 03458. SEnd all loosing
entries to QST, Newington CT 06111.
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UPPER PENINSULA HAMFEST

August 3 & 4, 1974, Negaunee
Township Hall, Negaunee MI.
Hiawatha Amateur Radio Association
host. Registration $2. Swap n’ Shop,
Program for XYL's, Door prizes.
Mobiles talk in on 3.920 and 146.94.
Reservations and info: Frank
K4CGQ/8, 322 Fortress, Sawyer AFB
MI 49843. 906-346-5501.

ARK ARC

The Arkansas amateurs proudly
announce the annual Queen Wilhel-
mina Hamfest at Queen Wilhelmina
State Park on Rich Mountain, Mena
AR, Saturday and Sunday, September
7-8, 1974,

WARREN 17TH

The 17th Annual Warren Amateur
Radio Association Hamfest will be
held at the Yankee Lake Amusement
Park in Yankee Lake OH, on Sunday,
August 18, from 9:00AM-6:00PM
EDST. For more information contact:
R. Drew Kelley WBGFG, 822 Moore
Street, Hubbard OH 44425. Phone:
216:-534-3376. Bus. Ph.
216-448-6801, Ext. 393.

HAMILTON — HAMILTON

Q.T.H. — Holiday Inn, Hamilton,
Ontario, Canada. Dates — October 25,
26, 27, 1974. There will be eight
forums, extensive ladies program, flea-
market, banquet. Everything under
one roof. For registration forms write:
P.O. Box 836, Burlington, Ontario,
Canada.

STRICTLY CINCY

This vyear the 37th Annual
Cincinnati Hamfest will again be spon-
sored by the Greater Cincinnati Ama-
teur Radio Association and will be
held on Sunday, September 15, 1974,
at the new Stricker’s Grove located on
State Route 128, two miles west of
Ross (Venice), Ohio, north of
Cincinnati. For more information con-
tact: Greater Cincinnati Radio Asso-
ciation, 3965 Harmar Ct., Cincinnati
OH.

MONTREAL ‘74

The 1974 Montreal Hamfest will be
held August 4, at the MacDonald
College Farm, Ste Anne de Bellevue.
Prizes, Giant fleamarket, technical
sessions, family fun, $2.50/adult. For
more information contact: VE2RM,
Box 201, Pointe Claire-Dorval,
Quebec HIR 4N9.
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OH! ADRIAN

The Adrian Amateur Radio Club
will hold a Hamfest on October 13,
8:00AM — 3:00PM at the Lenawee
County Fairgrounds in Adrian MI.
Tickets $1 in advance, $1.50 at gate.
Flea market, trunk sales, large display
area — table $3 — half $1.50. Ample
parking. prize drawing every hour.
Grand prize drawing 3:00PM. Talk-in
146.46-.52-.94MHz For more infor-
mation contact: Adrian Amateur
Radio Club, Box 26, Adrian MI
49221.

ANGOLA FEST

The original FM hamfest Sunday
August 4, 1974, near Angola, Indiana.
Free flea market, entertainment for
ladies and kids. Picnic grounds, camp-
sites, boating, food, soft drinks, avail-
able, rain or shine. For information
contact: Fort Wayne Repeater Assoc.,
Box 6022, Fort Wayne IN 46806.

20TH VHF

The 20th Annual VHF Conference
will be held at Western Michigan
University, Kalamazoo MI, on
October 19, 1974. There will be Swap
‘n Shop, Technical Forums, Evening
Dinner, etc. For details please write:
VHF Conference, S.M.A.R.S., P.O.
Box 934, Battle Creek M| 49016.

GRAND EVENT

The Grand Rapids Swap and Shop
will be held Saturday, September 21,
1974 at the Hudsonville Fairgrounds,
M-21 at 40th Street, three blocks west
of the Hudsonville traffic light. Ad-
mission is $1.75 at the gate, no charge
for tables or trunk sales. Talk-in on
.16/76 and 146.94. For more infor-
mation contact: Grand Rapids
Amateur Radio Association, Inc., P.O.
Box 1333, Grand Rapids M| 49501.

LOUISVILLE BASH!

The 4th Annual Greater Louisville
Hamfest will be held at the Oldham
County Fairgrounds, LaGrange KY,
on Sunday, August 25, 1974, from
8:00 AM until 6:00 PM. For more
information contact: Denny Schnurr
K4GOU, 1022 Sylvia St., Louisville
KY 40217 or telephone 502-634-0619
(home); or 502-774-7549 (work) leave
message.

THE L’ANSE CREUSE ARC

The L'anse Creuse Arc will open
the fall season for swap ‘n shopsin the
Detroit area on September 22, 1974,
EDT 9:00 — 3:00 at L"Anse Creuse
Central Jr. High School, main drawing
3:00, 3800 Reimold Rd., Mt. Clemens
MI. Free parking, good food, prizes,
tables $1.00. Admission $1.00. Talk-
in on .94; For more information
contact: L'anse Creuse Arc, 38024 N.
Bonkay Dr., Mt. Clemens M| 48043.

BAY AREA FUN

The 11th annual greater Bay Area
Hamfest will be held at the Royal
Coach Inn in San Mateo CA on
October 26 and 27, 1974. This year's
event will be a joint effort with the
ARRL Pacific Division Convention
and is expected to break all northern
California attendance records. Addi-
tionally, this hamfest is expected to
provide an outstanding selection of
technical seminars and amateur radio
attractions. Attendance during the
activities is expected to be in the
thousands, with a good probability of
1000 people at the Sunday banquet,
when a nationally known member of
the amateur fraternity will be the
principal speaker. For more informa-
tion contact: Dick Altman WABGAXYV,
1053 Shrader Street, San Francisco
CA 94117.

FT. WAYNE ORIGINAL

The original FM Hamfest sponsored
by the Ft. Wayne Repeater Associa-
tion WA9EAU, will be held Sunday,
August 4, 1974 at the Steuben
County 4H Fairgrounds off the Lake
James Crooked Lake interchange of
1-69 3 miles of Ind. Tool Rd. 80-90.
Gate and flea market, open
0600-1600, free coffee & donuts
0600-0800. Admission $2.00 includes
main prize drawing. Children under 12
— free. Talk in — 16/76—94/94.

NINTH SWAPFEST

The ninth annual Northwest Texas
Emergency Net Picnic & Swapfest will
be held at the City Park in Levelland,
Texas on Sunday, August 11, 1974.
Bring your own picnic basket. Free
registration begins at 0900. Lunch at
1300. Swapping all day. This event is
for the entire family. Mobile talk in
frequency is the net frequency
3950kHz and 28/88, 34/94 on 2m.

MELBOURNE
HERE | COME

The 9th annual Melbourne Hamfest
is September 7-8. All air conditioned,
$1.50 at door. Tables $2/day. PCARS,
P.O. Box 1004, Melbourne FL 32901.

OKLAHOMA HAM HOLIDAY

The Oklahoma Ham Holiday will be
held Saturday and Sunday, August 3
and 4 in Oklahoma City. In addition
to the largest fleamarket in the South-
west the program will include special
speakers, technical seminars, equip-
ment displays, MARS meetings and
unigue activities for the XYL. Over-
night parking for recreational vehicles
is available. For more information and
advance registration write Central
Oklahoma Radio Amateurs, Inc., P.O.
Box 15013, Oklahoma City OK
73115.
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CENTRAL OHIO AUC

The Central Ohio Radio Club, Inc.,
will hold their Annual Hamfest Sun-
day, August 11, from BAM-6PM, at
the Franklin County Fairgrounds,
Hillard OH (just west of Columbus).
Exit from 270 west at the Hillard Exit
(N.W. of Columbus), follow the signs
to the Fairgrounds. Come rain or
shine — indoor display area. PRIZES
— PRIZES — PRIZES. Flea market $3
— you furnish your table, only $2 —
outdoor and you furnish your table,
$1. Free auction too. Tickets $1 per
person. Refreshments available. For
more information contact CORClinc,
P.O. Box 23, Delaware OH 43015.

RADIO EXPO

Radic Expo 74 will be held
September 14 and 15, at the Lake
County IL Fairgrounds, Rt. 120 and
45. Expo will feature manufacturers
and club exhibits, seminars, door
prizes and a giant indoor flea market.
The gates open at 6AM, and the
exhibit hall at 9AM. Free camping
available. Reserved rooms are available
at the Mundelein IL Holiday Inn, but
should be reserved two weeks before
Expo. Refreshments and meals are
available at Expo Fairgrounds, and an
Expo Cocktail Party will be held
Saturday evening at the Holiday Inn.
Talk in 16/76, 34/94, 52.525 and
443.75. Tickets $2, $1.50 advance
sales. Sponsored by the Chicago FM
club, WA90ORC/WR9ABY, PO Box
1014, Arlington Heights | L 60006.

FINDLAY EVENT

The Findlay Ohio Amateur Radio
Club’s annual hamfest will be held
September 8, at Findlay Riverside
Park. Talkin .94 and .52. Clubs
wishing tickets write Clark Foltz
W8BUN, 122 W. Hobart, Findlay OH
45840. Please include number of
tickets desired.

PEORIA — YAY!

The Peoria Area Amateur Radio
Club’s 17th Annual Hamfest will be
held Sunday, September 15, at the
Exposition Gardens, same place as last
year. The site is located on North-
moor Road just west of University
Ave., at the Northwest edge of Peoria.
Lunch will be available and there are
activities for the entire family. Free
swap session, parking, contests, car-
toons for the children and many
prizes. Advance registration $1.50, $2
at the door. Banquet on Saturday,
September 14 .at V. Junction, $6 per
person. For banguet reservations write
Larry Pearsall WOFDY, 2224 W.
Herold Ave., Peoria IL 61604. For
hamfest information and advance tic-
kets write Earl R. Kimzey WAS9SCA,
RFD 1, Hanna City IL 61536.
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S0O. JERSEY

The 26th Annual South Jersey
Radio Association Hamfest will take
place on Sunday, September 8, start-
ing at 10AM, rain or shine, at Molia
Farms Picnic Grounds, Malaga NJ
(intersection of Routes 42 and 47).
The day’s activities will include swap
shops (tail gate and tabletop), elec-
tronic equipment displays prizes,
ladies” games, and grab bags for the
children. Family picnic tables are
available for Ilunch baskets and
barbeques. In addition, hamburgers,
hot dogs, corn and soft drinks may be
purchased at the picnic site. Free
parking. Talkin on 145.20 and 3.930
MHz. Advance registration $2, $3 at
the gate. For information and advance
registration write to Bill Brandberg
W2BBN, 322 Lakeview Ave.,
Haddonfield NJ 08033.

HAMARAMA

The Mount Airy VHF Radio Club’s
annual Pack Rat HAMARAMA is Sun-
day, October 6, at the Bucks County
Drive-In Theatre located on Rt. 611 in
Warrington PA. This is near exit 27 of
the Pennsylvania Turnpike and north
of Willow Grove PA. Huge flea mar-
ket, auction, homebrew van, ATV
demonstration, free playground for
children, parking for 400 cars. Festivi-
ties begin at 9:30AM and auction
starts at 2PM — RAIN or SHINE.
Food concession on the premises with
nearby motels and restaurants.
Registration $1, tail gate selling only
$2. Talkin .52, 52.525 and the club
repeater (WR3ACD) 222.98/224 58.
For further information and flier with
map send SASE to Lee A. Cohen

K3IMXM 8242 Brookside Road,
Elkins Park PA 19117.
OH SHENANDOAH. . .
The Shenandoah Amateur Radio

Club will present its 24th Annual
Hamfest in Winchester VA on Satur-
day and Sunday, August 34, in the
Winchester Armory. It attracts one of
the largest crowds of any hamfest in
the eastern seaboard area. For further
information write to the Shenandoah
Valley Amateur Radio Club, Inc.,
P.O. Box 139, Winchester VA 22601.

LOUISVILLE KRC

The Fourth Annual Greater Louis-
ville Hamfest will be held on Sunday,
August 25, 1974, at the Oldham
County Fairgrounds in LaGrange KY
(4 miles north on |-71 on state route
146, signs posted). Admission is
$1.50. Large flea market and ladies
program, food available, children’s
prizes. Talkin 34/94 and 28/88. For
more information contact Dennis W.
Schnurr K4GOU, 1022 Sylvia St.,
Louisville KY 40217,

HAMBURG INTERNATIONAL

The Hamburg International Ham-
fest will be held in Hamburg NY (only
45-minutes from Niagra Falls),
September 21, 1974, at the Erie
County Fairgrounds. Fleamarket —
Forums - - Code Contest — Displays —
Prizes (over $3000 in awards present-
ed at the 1973 Hamfest) — plenty to
eat and drink. Admission $2 in ad-
vance, $2.50 at the gate, $1 for
fleamarket parking. Recreational
vehicle parking, $2.50 for the entire
weekend. Children under 12 admitted
free. Talkin 31/91 (WR2ABU), .94,
7.255 (ECARS) and 3.925. Other area
repeaters: 6.40/7.00 (WR2ACA) and
13/73 (WR2ADR). For further infor-
mation contact Lin Brownell, 210
Bufalo St., Hamburg NY 14075.
Phone: 716-649-3106.

VT FUN

Burlington Amateur Radio

The

Club, Inc., Burlington VT, will spon- 3 .~

sor the 1974 International Field Day

at the Old Lantern, Charlotte VT,
Sunday, August 11. New events thi

year will include flea markets for both
XYL's and OM’s. Contests,demonstra-
tions, and other activities for all mem-
bers of the family. Portable color
television raffle, and many prizes in-
cluding main door prize of Heath
30MHz frequency counter. Refresh-
ments available and camping on the
grounds for trailers, campers, tents,
etc. Come a few days early, no reser-
vations necessary — talk in on 2m
(34/94, 22/82, 16/76, 28/88). Special
happy hour Saturday evening to cele-
brate 10th year of W1KOO repeater,
and you're invited. Registration is
$3.60 at the gate, $3.00 for early
birds. Write to Slim Borkman K1RMI,
48-21, Richmond VT 05477.

FOXY LEAGUE

The Fox River Radio League will
hold its Annual Hamfest September
22, at the beautiful Phillips Park in
Aurora IL. Picnicking Zoo and Gar-
dens for the entire family. Talkin on
.94 and .52. Mail $1 advance donation
with SASE to WB9HYH, President,
1888D Carnation Ct., Aurora |IL
60506. Drawing #1, HR-2B, #2,
ACT-R10H/L/U, and many others.
Will ship U.P.S.

CENTRAL MINNESOTA

The Central Minnesota Hamfest will
be held on the third Sunday of August
(August 18), in Sauk Rapids Munici-
pal Park (near St. Cloud MN). There
will be refreshments, games, prizes,
transmitter hunt and a swap market.
This is the largest hamfest in Minne-
sota. The entry fee is $1 and the park
is free for campers. For further infor-
mation contact Lolly Loomis
WNOGSD, Rt. 2, Rice MN 56367.
Phone: 612-253-6408.
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TACOMA FAIR

The Radio Club of Tacoma, Inc.,
presents their ““Hamfair — '74"” (much
more than just a HAMFEST), Satur-
day and Sunday, August 17-18, at the
Pierce County Fairgrounds (11 miles
south of Puyallup, on Meridian Ave.,
Highway 161), Graham WA. Many
door prizes — Grand Prize 1C-230.
FORUMS — CONTESTS — HIDDEN
TRANSMITTER HUNTS — DIS-
PLAYS — FLEA MARKET — FREE
CAMPING — MORE. Registration for
Saturday evening dinner and all activi-
ties $7. Children under 10 -- dinner
only $2. Registration without dinner
$4. For more information contact Bill
Morgan W7GPR, 3421 E. 138th St.,
Tacoma WA 98446. Phone 531-3821.

S.W. MO

The Southwest Missouri Amateur
Radio Club will hold its Annual Ham-
fest, swap meet and family picnic on
August 25, 1974, at Lake Springfield

Park MO. For further information
contact Gary L. Polodna WB0IJZ,

Secretary, Southwest MO Amateur
Radio Club, 3121 South Parkview
Drive, Springfield MO 65804.

HI SIERRA

The Sierra Nevada Hamfest will be
held at Idlewilde Park, Rena NV,
Saturday, August 10, 1974. Pre-
registration $10, after August 1, $11.
Western style barbeque dinner, and a
lot of prizes to be given away. Free
beer and soft drinks. For information,
contact Nevada Amateur Radio:
Association, P.O. Box 2534, Reno NV
89502.

ZERO-BEATERS A.R.C.
HAMFEST

August 4, 1974, Washington MO
City Park. It starts at 10AM CDST,
Auction at 11AM. Attendance prizes
and other goodies. Auction, free bingo
for XYL, cake walk, candy scramble
— gigantic traders row. For Hamfest
information and tickets write or con-
tact Zero-Beaters ARC, Box 24,
Dutzow MO 63342.

GRANT COUNTY ARC

Indiana’s fastest growing fall ham-
fest. Grant County ARC’s annual
hamfest will be held September 29,
1974, at the 4-H Fairgrounds. Admis-
sion still $1 for advance tickets, $1.50
at the gate. Large flea market, tech-
nical sessions, bingo for XY Ls. Large
inside pavillion, plenty of parking.
Talkin on 19/79 and .94. For more
information on advance tickets write
to WOEBN, P.O. Box 815, Marion IN
46952,

75m PICNIC

The lowa 75m Net will hold its
annual picnic on Sunday, August 25,
at Riverview Park in Marshalltown |A.
All radio amateurs and net members
are cordially invited to attend. You
may check in at any time. A pot luck
dinner will be served at noon. Every-
one is asked to bring a covered dish.
Drink and pop will be furnished free.
Prizes will be awarded. For further
information contact Jerry Smith
WODUN, P.O. Box 14, Akron I|A
51001.

(aoh}y
West

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

If you live in California or any
other mountain area, then you
probably know about remotes, what
they are and what they can do. If
there is one facet of amateur FM that
started and matured out here it is the
remotely controlled amateur radio sta-
tion, better known as the remote base.
In order to answer a stead\ly growing
number of letters from readers un-
familiar with remotes and the reason
people build them, “LW'’ spent a day
with the members of the Grand Funk
Radio Network, owners of the
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WABZYY remote here in Los Angeles.
While this is their story, | suspectit is
indicative of many other systems.
Here is Part 1 of “The Remote Base,
Another Alternative.”’

Skip Hansen WBBYMH, Marc
Abrams WAGDPB, and Gary Belda
WABENS, were busy in Marc’'s work-
room putting the finishing touches on
the new ZYY machine prior to its
installation in Hollywood Hills. They
are three of ten hams that comprise
the Grand Funk Radio Network. They
are amateurs like the rest of us;
looking for a better, more efficient
way to communicate. The pride they
took in what they had created was
evident especially in Marc’s voice as he
demonstrated what the machine could
do. "It can even turn on an electric
heater at the site if we have to service
it during bad weather,” was Marc's
comment as he hit a couple of
numbers on his HT220's touchtone
pad. The desk lamp lit up to simulate
the aformentioned heater.

“Fine,”” | said. “One HT on 450
and you have access to 6, 2 and the
phone line to boot. But why a remote
instead of a repeater?”’

“If yvou own a repeater,” said Skip,
“yvou are not really free to experiment
with it in a way you might like. This is
due to your obligation to your users
to see that the repeater is there when
they want or need it. But a remote is
your own private toy. If you do
something wrong and the system be-
comes inoperative, you have only
vourself to blame or better yet, hold
responsible. |f you feel that you have
spent enough time up on the hill, and
you don’t mind if the system is down
for a few weeks, it's your decision.
You aren’t obligated to perahps hun-
dreds of users. After all, what is our
remote? It's like having our base
station, mobile or HT always sitting at
an excellent location.”

According to the information |
have been able to gather, there are
well over 200 private systems in Cali-
fornia — all operating between 439
and 450MHz. This figure includes
small private repeaters, autopatch
systems and probably 50 or so sys-
tems similar to ZYY. In the Los
Angeles area we account for approxi-
mately 75 of the total state number.
As Marc says, “"You need only carry a
small handheld unit equiped with a
touchtone pad. With it you can
operate our system as a straight 450
repeater, tune in any preselected 2m
or 6m channel or access the phone
line. It is the type of versatility that is
impossible to offer on a repeater in an
area with as dense an amateur popula-
tion as you find here in L.A."”

“Remotes, they're an outgrowth of
the terrain we live with in this part of
the country,” Marc continues. “Go
east to the midwest or south where the
land is basically flat and in most cases
you will find a tall building acting as a
repeater site. The coverage of most
machines in that type of installation
averages 75 or so miles. Let’s put this
machine on 22/82 in our example.
Well, if there is another machine on
the same channel pair a hundred miles
away, there will be little if any inter-
ference between the two systems.
Now we put the same system on a

5000° mountain like Johnstone Peak.
Even with the reduced power output -
required by the regulations, this sys-
tem will cover over 200 miles. That
makes this channel pair useful to only
a few hams at a time. Fine, if you are
willing to wait up to two hours to use
a crowded repeater to get a few words
in that may be of no real importance.
But there are those of us that don’'t
want to wait. A system like ZYY at
the same type of location is there,
ready and waiting to do its job at our
command. | want to call someone on
2, | dial up 2m on the remote, select a
channel and call him. Same for 6m,
450 or the autopatch. Most of the
time it just listens on our 450 input,
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but it also offers the versatility you
can't get on a repeater. The potential
Is endless. Put up a beam and you can
direct it from your HT. Name itand it
can be done.”

Well then, why are all remotes
closed systems with confidential input
and control channels? Skip answers,
“l equate our remote with anyone
else’s personal amateur station. If you
had spend S5000 on setting up the
best lowband DX station you might
not take too kindly to a total stranger
walking into your shack, plopping
down in your chair and firingup your
station. All this without ever asking
permission. We look at £ZYY the same
way. We put out the money, time and
labor to build it. Over a $1000 and we
have lost count of the manhours. We
have the ability to converse with
amateurs on 2m or 6m thru its ability
to operate those bands, but it is our
amateur station built for our personal
use.”

Skip continued, “The reason for
not publicizing control channels is
obvious and the way 450 is set up out
here there is little likelihood of ever
finding simplex operation on an input
or output. If this should happen, that
person would still need the proper

W2ZNSD cont'd from page 3.

how many people use the 73 oven, it
is remarkable that it has been so
trouble-free.

Frozen loaves of bread thaw In
about two minutes (30 seconds a
side). lce cream can be made servable
in a few seconds. Just about all
leftovers come alive in the oven,
except maybe salads. Leftover salad?

WILSON LOWERS HT PRICE

Can one of the better selling HT's
become the best selling? Time will
tell. Jim Wilson announced that his
company is pulling out all stops to be
first in HT's with their six channel
two watt hand unit. The new price Is
£199 down from their $239, and still
available through authorized dealers.
This is about the only HT on the
market with all crystals changable
(most have one or two pairs soldered
in) — the only one with the mike
separated from the speaker for better
fidelity (and so you can talk without
having to move the HT from ear to
mouth) — uses inexpensive AA
batteries — has remote speaker/mike
for belt operation.

ZAPPED FROM SPACE

A note from W5LVA enclosed a
clipping about NASA getting ready to
test a satellite solar power station
(SSPS) in 1978. This will collect
energy from the sun and beam it
down via microwaves — about 5 kW
worth.
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tone to access the system. This infor
mation is also unpublished. Remem-
ber, while we have a set of 450
channels assigned to us, in reality the
band is open for any licensed amateur
to use. All bands are. The main
difference is that we can hold a QSO
for as long a time as we desire without
a dozen breakers asking for signal
reports or all of a sudden finding
another QSO taking our place before
we have reliquished use of the
machine. On a private system these
things just don‘t happen. The same
holds true when we function up
another band. Our location gives us
the ears to hear a great distance and
the voice to hold a simplex QSO that
might otherwise be impossible. The
remote lets us run simplex to areas
that we might otherwise have to tie up
a repeater to access. Ihat seems like
an efficient way to use the amateur
spectrum.”’

Have not remotes been the cause of
friction between amateurs on certain
occasions? The answer is a qualified
yes with a rather valid reason for this
happening. | will go into this and
other aspects of remotes next manth.

WA2HVK/6

The idea is that collecting solar
energy here on earth is too lossy —
much of it is dissipated in the atmos-
phere before it reaches the ground —
and clouds turn off the power en-
tirely, as does nightfall. This means a
tremendous storage facility of some

kind is needed. A satellite would get

solar energy 24 hours a day and
energies on the order of 10,000 mega-
watts are being considered.

That sounds like a great idea, but
there are some glitches. Consider for a
moment the household microwave
oven which produces only a couple
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hundred watts of rf — and remember
the frantic ado over the leakage from
these units. The Environmental Pro-
tection Agency has worried about the
leakage of a few milliwatts. So what
happens if the multimegawatt beam
from the satellite touches any of us?
We'd get fried, wouldn’t we? |f we do
build one — would we want the
Russians to have one too? Or the
Chinese? Or the Syrians? Ten giga-
watts on a tight microwave beam
should be able to do quite a job —
how'd you like to try dodging that? [t
sounds like the death ray of Buck
Rodgers.

MAKING HAMFESTS SUCCESSFUL

The key to the success of any
hamfest lies primarily with the chair-
man. |f you have a good chairman --
one with some know-how — with guts
— and the ability to manage — you’ll
have a good hamfest.

Some clubs look around for a chair-
man for their hamfest and select
someone with no business experience
— someone who has been working for
a large company and thus has never
run into the problems that a fellow
who has started his own business has
encountered. Success eludes them.

The good hamfest chairman is an
entrepreneur. He has his own business
which he probably started himself. He
has a few employees. He has had
enough experience so he can delegate
responsibility and then follow up on it
to make sure it is exercised. He selects
the exhibits chairman, tells him how
to go about his job, and follows up on
him every few days. He picks a pro-
gram chairman, a ticket chairman, a
promotion chairman, a program book
chairman, a prize chairman, etc.

The entrepreneur is used to think-

ing in terms on the order of a hamfest
Cont'd on page 114.

A recent Sunday afternoon dinner at 73 Magazine with (left to right) Lin Green -
Sage Green — Yvette Grimes WASULU/1 — Chuck Martin WA1HPS — Tony WAIMWN -
and Sandy W1PVF. Chuck has done much of the 450 repeater work in the Boston area,
including the WR1AAB machine near Peterborough on 449.1. He and Sandy spend most
weekends, summer and winter, climbing the mountains of New Hampshire, often with 2m
gear packed along. Tony is one of the driving forces down at A&W Electronics, one of the

biggest ham dealers in New England.
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PRODUCTS

100-150W POWER AMPLIFIER

This amplifier, designated Model
6100, employs six silicon transistors
and six silicon diodes for years of
trouble free service. Each amplifier
comes complete with dc and rf cables,
instruction manual and the final test
data sheet. |t is broadband so that no
alignment is necessary, has balanced
emitter transistors for reliability and is
entirely solid state, including the
antenna relay. It is rated for con-
tinuous operation and has reverse
polarity protection as well as auto-
matic switching. It has provisions for
remote on/off control and a built in
power sensor. |t operates from a
15-35W input in the 40-54MHz range.
There is an adapter kit available that
can be installed in existing units for
modification to linear operation. The
amplifier also comes with a complete
1-year warranty. One of these ampli-
fiers has been in use at 73 Magazine
with excellent results.

For further information contact JM
Communications, 101)% Washington
St.,, Venice CA 90291].

NEW OSCILLOSCOPE
TRI-PROBE

This NEW lightweight probe lets
you perform three functions with one,
rugged, easy to use oscilloscope probe.

The probe is designed to give you
fingertip selection of DEMODULA-
TION, DIRECT or LOW CAPACITY
mode of operation for simplified use
of your oscilloscope.

Insulation piercing prod for quick,
positive contact through wire insula-
tion, solder flux of MIL conformal
coatings. Works with any oscilloscope,
shielded signal cable is available with
PL-259, BNC, banana plugs, or forked
lugs to fit any oscilloscope.

For complete information, specifi-
cations and price, write Valor Enter-
prise Inc., Dept, 203, P.O. Box 1162,
Piqua OH 45356.
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VHF ENGINEERING REPEATER
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With the cost of repeaters coming down, no wonder the number is
growing at the rate of several a day! One of the newest entries is the VHF
Engineering package, where a complete repeater can be put together for
about $250 - and that even includes the identifier. Several of these repeaters
are being used, with one of the newest being WR2ABS in Binghampton NY.

5200 ELECTRONIC INSTRUMENTS

The free 208 page 1974-75 Leasa-
metric Instrument Databook gives
spec-by-spec comparisons of over
5200 electronic test instruments.
More comparative technical informa-
tion has been assembled than In any
previous publication.

Over 64-pages have been devoted to
Rental and Lease information wherein
one, two and three month rental rates
are presented. Used prices are also
given which constitute the “blue
book' of the used equipment market.

Additionally, the book provides in-
formation on new low cost instru-
ments for sale thru the nationwide
“METRIC MART.”

For additional information contact
Delight Howell, Leasametric, 822 Air-
port Boulevard, Burlingame CA
94010. Telephone: 415-347-3067.

FULL WAVE BRIDGE
RECTIFIERS

The MDA100 series of full wave
bridge rectifiers are encapsulated in
miniature plastic cases of unique de-
sign, affording high dielectric strength,
vibration and shock resistance, and
low cost.

These rectifiers utilize the same
dice as the popular and time tested
IN4DOOO rectifier series. Rated realis-
tically at 55" C ambient for full output
of 1.5 Amperes, they are available off
the shelf, in voltages up to 1kV.

For further information contact the
Technical Information Center,
Motorola Semiconductor Products,
Inc., Box 20924, Phoenix AZ 85036.

SIMPLE CRYSTAL SET

Radio signals from all over the
world can be picked up on a simple
crystal set designed for shortwave
reception. It costs only $10 including
postage from Britain. Using neither
main nore battery electrical supply,
the DX Crystal Set is powered solely
by the incoming signal without ampli-
fication.

The manufacturer reports that
Peking, Moscow, BBC World Service,
Prague, Monte Carlo, Cairo and South
Africa are among the broadcasting
stations that can be received with
varying degrees of fading according to
aerial location and propagation condi-
tions.

The set consists basically of a
germanium diode and a variable
capacitor, with two connections and
an earth lead to an indoor antenna
which also forms the tuned circuit.
The antenna, a 15' long double loop
of heavy gauge aluminum wire, covers
the 49m wave band and part of the
41m band. A progressively narrowing
semi-circular scale allows simple tun-
ing over other shortwave bands to be
carried out. To improve reception a
self-supporting semi-directional anten-
na can be easily constructed from the
same type of aluminum wire. The DX
set i1s housed within a polystyrene case
with a matching glossy black and
silver front and weighs less than 12 oz.

For further information contact:
Partridge Electronics Ltd. (Mr. G. A.
Partridge Managing Director), Broad-
stairs, Kent CT10 1LD, England. Tele-
phone: Thanet 62535.
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ANTENNA NOISE BRIDGE

The new R-X Noise Bridge by
Palomar Engineers measures both re-
sistance and reactive components of
antenna impedance. The resonant fre-
quency 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

TONE GENERATOR

Looking for a SUBAUDIBLE
TONE GENERATOR for your small
hand held or portable FM radio?
“THE CUBE"” is only 1.27cm x
1.52cm x 1.78cm (.5” x .6 x.7") in
physical size, but it has a whopping

sine wave signal out. Designed to be

used with any of the subaudible
guarded systems, it works on 9-16V
and has no moving parts. It can be set
on any frequency between 98 and
240Hz with a trim resistor. THE
CUBE is available from RGS
Electronics at the low price of $19.95.
For an extra $5.00, it can be set on
frequency by the factory. Contact
RGS Electronics, 3650 Charles Street,
Suite K, Santa Clara CA 95050.

TURNER CATALOG

An 8-page communication line
catalog describing Turner’s entire line
of communication microphones is
now available. It includes several
recently developed models.

New products include a special ver-
sion of the standard Turner M+3
mobile microphone supplied with a
6-conductor cable and wired for
Johnson and other transceivers requir-
ing 6-wire cable. Other microphones
include the 450 series featuring com-
pletely new styling. Several medium
impedance microphones have also
been added.

Copies of the catalog, No. 2721-C,
may be obtained by writing Turner
Division of Conrac Corporation, 909
17th Street, N.E., Cedar Rapids IA
52402
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measured and it is easy to tell whether
the resonant frequency is lower or
higher than expected. This greatly
simplifies tuning and matching.

The R-X Noise Bridge operates in
the 1-100MHz range and measures
resistance from 0-2502.  Price is
$39.95 postpaid from Palomar
Engineers, P.O. Box 455. Escondido
CA 92025.

UHF TRANSISTOR

A new 12V, 25W ruggedized UHF
transistor is now available from TRW

Semiconductors, Lawndale CA.
The device, designated TRW

PT8825, is a direct replacement for
2N6136 or C25-12 but also features
infinite VSWR capability at rated in-
put power and 15.5V. The emitter-
ballasted silicon NPN transistor em-
ploys a grid structure design to
achieve a high figure of merit.

The transistor is intended for land
mobile UHF applications up to
512MHz and i1s especially suitable for
radio applications where ruggedized
construction is important to protect
from antenna mismatches and other
current transients.

Units feature low current density
for long term reliability and are
offered in standard 380 SOE
packages. The new transistor can be
specified as either TRW PT8825 or

2N6136. Price is $22.50.
For further information, contact

Sales Manager, TRW Semiconductors,
14520 Aviation Blvd., Lawndale CA
90260; phone 213-679-4561.

THUMBNAIL SIZE SENSOR

This miniature optical sensor by
General Electric Company is
announced for a host of uses in
government, home, business and in-
dustry. The tiny solid-state sensor
makes possible tubeless TV cameras
no larger than a pack of cigarettes and
is being produced by GE’s Optoelec-
tronic Systems Operation, Syracuse,
NY.

1.5W, 7.5V POWER MODULE

A new line of rf power modules
designed specifically for UHF hand-
held transceivers has been announced
by TRW Semiconductors.

The modules, designated MX1.5,
are designed to operate from a 7.5V
battery supply. They provide 1.5W
output, 20dB gain, 50% efficiency and
feature full protection against over-
drive and load VSWR. Harmonic out-
puts are more than 30dB down and
the MX1.5 is stable under all operat-
ing conditions. The modules are
designed for operation in the
400-512MHz range and have 50¢2
input and output impedances.

The MX1.5 units occupy less than 4

cubic centimeters of space.

For further information contact
Sales Manager, Mobile Products
Plant, TRW Semiconductors, 14520
Aviation Blvd., Lawndale CA 90260.
Phone: 213-879-4561.

CHEAP TOOLS

F

Perhaps inexpensive would be a
better title since there is nothing
cheap about the tools. Compared to
many (if not most) of the imports,
these are exceptional. Greene’s Elec-
tronics down in St. George SC 29477
(Box 626) has somehow managed to
get their hands on some seconds from
one of the top makers of small tools
and they are passing along their good
fortune — an assortment of 10 needle
nose, cutters and stuff like that for
only $16. The assortment has been
checked out at 73 and found to be
first rate.

MINIATURE BC TRANSMITTER

Telonix Industries has a little 1500
kHz transmitter on the market
($9.95) which is designed particularly
to plug into cassette recorders and
play them through your broadcast
radio. This is not a bad idea for
playing Morse code cassettes for a
large group, as many radios have a lot
bigger speaker and more power than
cassette players. -

The ““Soundcaster’” module is about
1.5 high, by 2.5" square, and has a
place for a 9v battery in the bottom.
It has a plug to fit most cassette
players, and a little antenna wire.
Dealers might get in touch at 3272

SW. Temple, Salt Lake City UT
84115.
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C/MOS LOGIC ICs

Amperex Electronic Corporation
has announced the availability of a
series of C/MOS logic ICs in micro-
miniature LID packages. The new
series, available from stock in produc-
tion quantities, consists of 14 logic
circuits that have the electrical charac-
teristics of the equivalent 4000 series
C/MOS ICs, already widely available
in in-line packages, and are func-
tionally interchangeable with those
devices.

The new Amperex devices have all
the recognized packaging advantages
of LIDS (Leadless Inverted Devices).
The primary advantages, to manufac-
turers of hybrid circuits are the great
reduction in size compared to in-line
packaging for the same electrical func-
tions, ease and economy of assembly
on the substrate, and extremely high
circuit yields.

LID packaging, first introduced by
Amperex in 1966, eliminates the need
for expensive wire-bonding machinery
in the assembly of the hybrid circuit.

The 14 C/MOS ICs initially avail-
able in Amperex LID packages include
NOR and NAND gates, an exclusive-
OR gate, shift registers, counters, flip
flops, switches and buffers.

Detailed specifications on all of the

available 4000 series C/MOS LIDS and
on the numerous other ICs and dis-
crete transistors and diodes available
in the Amperex microminiature LID
package may be obtained by writing:
Amperex Electronic Corporation,
Solid State and Active Devices Divi-
sion, Slatersville RI 02876.
Telephone: 401-762-9000.

FUNCTION GENERATOR

Most of the circuitry needed to
build precision function generators or
signal generators in communications
and instrumentation systems is pro-
vided by the XR-2206 monolithic
function generator. The XR-2206 con-
tains a voltagecontrolled oscillator, an
analog multiplier and sine shaper, a
unity-gain buffer amplifier and a pair
of current switches.

The XR-2206 generates high-
quality sine, square, triangle ramp and
pulse waveforms with the aid of a
simple passive network that biases the
circuit and sets operating frequencies.
The output waveforms may be ampli-
tude and frequency modulated by
varying an external control voltage.
Also, logic levels applied to the cur-
rent switches through an FSK input
cause the circuit to operate at two
discrete frequencies, such as the mark
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and space frequencies of an FSK
system determined by two timing
resistors and a capcitor.

As a precision function generator or
sweep generator, the performance of
the XR-2206 i1s comparable to that of
a bench instrument. Total harmonic
distortion i1s typically 1% without
adjustment and approximately 0.5%
with potentiomenter adjustments.

Because of the optional operating
modes, the XR-2206 is also ideal as a
signal generator in sinusoidal-tone,
AM, FM, FSK and PSK (phase-shift
keying) systems, as a
voltage-to-frequency converter, and as
the major component of phase locked
loop systems. The XR-2206 is avail-
able in 16-pin, dual-in-line packages.

For further information contact
R-OHM Corporation, EXAR Inte-
grated Systems, 16931 Milliken Ave.,
Irvine CA 92705.

ISOLATED-PAD DRILL-MILL

The first isolated-pad drill-mills
with builtin center drills have been
introduced by A. F. Stahler Co.

Another exclusive feature of the
Stahler isolated-pad drill-mills is heat
treatment of the chrome alloy body
of the drill-mills after the teeth are
cut. This makes the mills exception-
ally long wearing, even when milling
isolated pads in glass-epoxy circuit
boards.

The tools are used to fabricate
circuit boards from full-size templates
without etching, to add components
to an existing board and breadboard
circuits in a form that approximates
final design. They are primarily in-
tended for small quantity and experi-
mental circuit board construction by
researchers and hobbyists. The
isolated-pad technique allows the
builder to duplicate circuit templates
with identical parts location and wir-
ing layout. The component mounting
is as rugged as with etched pc board
construction.

After machining the teeth in the
mill, Stahler heat treats the tools to a
hardness of Rockwell C 44-47, mini-
mizing wear on the mill teeth, The
drill is held in place in the bore of the
tube with two set screws, preventing
accidental breakage of the drill which
could be caused by excessive torque if
only one set screw were used.

Stahler isolated-pad drill-mills are
priced at $7.95 each. Additional infor-
mation on the tools is available by
writing to A. F. Stahler Co., P. O. Box
354, Cupertino CA 95014.

WZNSD cont'd from page 111.

and a few thousand dollars worth of
prizes doesn't faze him. He knows
that the parking chairman is going to
have to be ready for hundreds of cars
and plans for getting them parked.
The flea market chairman is going to
have to rope off his area, have help in
assigning spaces, take care of com-
plaints, watch out for deadbeats, etc.

All too many hamfests are doomed
to mediocrity right from the begin-
ning by being turned over to incom-
petent management.

STANDARD REPEATERS
SELLING WELL

Standard reports that they are up
to here in repeater orders, both ham
and commercial. Apparently a fair
percentage of the new repeater groups
are using the Standard repeater. A
report from Jordan tells us that the
repeater in Amman, JY-73, is still
working well and in frequent use by
B

HALLICRAFTERS QUITTING?

It does appear that Hallicrafters will
follow WNational and Hammarlund,
after all these years, leaving the ham
business. Old timers will reminisce
over the many fabulous receivers and
rigs turned out by Hallicrafters down
through the years.

220 ANTENNA

Antenna Specialists has a new 1/4
wave car roof mount antenna for only
$7.29 to help you get on the 220 MHz
band. It comes complete with 17 foot
of RG-58/U coax and UHF connector.
The whip is only 13" high for this
band, so you won't hit those garage
ceilings. It’ll handle a hundred watts.
Let’s get cracking on 220.

NEWHT

More and more of the VHF
Engineering hundred buck 2m hand
transceiver Kkits have been getting on
the air over the New England
repeaters and everyone seems
delighted with the project.

The next time someone whines that
they would like to get on two meters,
but it is just too expensive, tell ‘em
what's what.

READING HOTLINE?

A recent issue of HOTLINE had
two nice $15,000 a year job offers —
plus some other interesting jobs. Not
to mention some inside FCC scoop
that really can’t be published in some-
thing as widely read as 73 — an honest
evaluation of an ARRL move, also not
for general publication — inside
industry news.

73 MAGAZINE



JUST what THE worLD Nees 1

LM 309K 15V 1A regulator $1.20

LM 311M high performance comparitor $1.00

LM 339 dip quad comparitor $1.50

LM 555 timer $.85

LM 723D adjustable precision voltage regulator $.65
LM 741 Mini compensated op amp $.35

LM 747 dip dual 741 $.70

LM 3900 dip quad op amp $.45

LM 4250 TOb5 programable op amp $2.00

LM 1558 mini dip dual 741 $.75

ABOVE MATERIAL IS GUARANTEED FUNCTIONAL,
RETESTED MATERIAL. USER SATISFACTION
GUARANTEED FOR HOBBY AND EXPERIMENTAL

APPLICATIONS.

SOLID STATE SURPLUS

BOX 255
MONTE RIO CA 95462
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$1.00 Telescoping Antennas $1.00 2 ¢ O¢ $_l
2 sections f=>]
0 fip s femdni
L2 a o = g B
a | & fige il <5l T |o|T
i 1 | | |
A 11 ah-112 Fr b
B K% 32.1/8 6 5116 X
A T 61 /2 Tl Lt S -
bl U A1 b 3.3/ IR
: Kk 26-3/4 5.1/4 SETGA Lt K SPEAKERS
B0 A s 9/32 .
G ;i u: 5 i 4 X 802 80mW 2" Round
H 8 30314 6 5/16 112 200mW  2%" Round
| ¥ usk 2 5 Iir32 -y
ol o 7 1 R 5/16 50¢ each
- . 1) ’ 118 . 3
A s A L IR L | 80  3W 5x7 Oval
$2-1,2 h-1/4 516 X X
M £t ~19 4112 1/4 80 3w 4x6 Qval
N 7 2314 4112 1/4 802 2W 4x4 Square
S L SRR o B Aol SHUSE 82 2W  2%x7 Oval
SR ol A e bl 802 800mW 3% Round
wBollom sechwon used inside case for mount $1 00 Each

*Ef.n-- base and top ha

_

Standard Size 15/16" body 5/16" thread 1/4” shaft 20K, 100K 25¢. 10K, 500K Tmeg—w/swb0¢. 5K/10K
concentric w/sw 75¢. Miniature size 3/4"" body 1/4" thread 1/4’ shaft 50K 25¢. 5K s/sw 50¢. Miniature
size 5/8"" body 7/32" thread 3/16" shaft 2.5K 25¢. 5K, 10K w/sw 50¢. Ultra Miniature Transistor Radio
Volume Controls s/switch 2K, 2.5K, 5K, 7.5K, 15K. Your choice 25¢ ea. — 5/$1.00.

ANOTHER TON OF GOODIES
Over 50 types of audio driver &
output transformers for transistor
circuits. Micros, minis, ““CB’* radio
size, etc. $.25 each, 5/91.00

PLASTIC BATTERY HOLDERS
Your choice 4'C’ or4 ‘AA’ or 4'A’
w/leads. $.25 each, 5/$1.00

WE GOT A TON OF ‘EM Transis-
tor radio tuning caps for AM,
AM—FM. Micros, minis, sealed,

open. Over 40 types. $.25 each,
5/$1.00

TRANSISTOR RADIO EAR-
PHONES — vyour choice mini or
micro plug, long cord — $.25 each,

5/81.00.

4 PDT RELAY Miniature pcb en-
closed in clear plastic. Gold con-
tacts $2.00

VIDEO TAPE BONANZA New
American made %" cobalt energiz-
ed video tape 2400" on 7" reel in
nice box. $21 each, 5 & up — $15
each.

RUBBER TAPE RECORDER Drive
Belt assortment $1.00

Over % million parts on hand! The boss says get rid of ‘em. 50%

Top that $1 a pack people.

6 FEET LONG! cord, not shielded
with female connector on one
end only $.25

CAR LIGHTER PLUG w/5 foot
cord! $.50

RADIO & INSTRUMENT KNOBS
over 100 types.$.05 each.

TRANSISTOR TAPE RECORDER
Y2 track mono head assembly for
%" tape. Consists of erase, R/P
heads, pressure pads mounted on
base plate as used in MAYFAIR
1802. A steal at $1.00 each.

RECORD/PLAY tape heads for 8
track stereo cart & 2 track mono
cassette. Your choice $1.00 each

LV BRIDGE & 2 BRIDGE RECT.
Fine for meters other LV 500 mA.
Your choice $.25

MINI & MICRO JAX for mic or
earphone your choice. 2 circuits
w/nc sw.$.25, 5/$1.00

4P 3 POS ROTARY SW 5/16"
thread %" diameter shaft. $.25

JUNK BOX SURPRISE All good
parts. Quantities too small to ad-
vertise. $2.50

ASSORTED TRANSISTOR
RADIO 455 kc & 10.7 i-f trans
formers & osc. coils. Over 100
types. Micros, minis, etc. 4/$1.00.
Specify 1st, 2nd, 3rd i-f or osc. &
size, 455 0or 10.7.

GET A GRIP ! Handles — use for
mobile mounts. Chrome, 4" x 11",
large hole inend $.25

SUPER SMALL TRIMMER CAPS
- rotational, singles — $.20, duals
— $.25, quads — $.50. Terrific for

xtal netting. Multis have common
!.FGNDI‘I‘

ASSORTMENT of 110V AC
phono, tape, fan motors. Also some
DC phono and tape motors $1.00

ASSORTED FERRITE ANTEN-
NAS & RODS. Over 50 types.
4/$1.00, 1 of each $10.00

ELECTROLYTICS

40/20/20 50WVDC Upright Tab MT
40/20/5 150/150/25 1-7/8BL x 7/8Dia.
1200/1200 15V Can  50¢ ea.
1000/1000 20V Can 50¢ ea.
3300 16V Tubular 25¢ ea.
500 15V Tubular 25¢ ea.
500 50V Tubular 25¢ ea.
500 10V Tubular 25¢ ea.
470 10V Tubular 25¢ ea.

Assortment other values 4/$1.00

off if you'll buy all we have of an item!

All sales cash with order, include estimated UPS charge for shipping. $2.00 minimum order. No COD under $10.

COMMUNICATIONS UNLIMITED

9519 MAIN STREET P.O. BOX 463

WHITMORE LAKE, MICHIGAN 48189

STGB E HOURS
NOON—6pm

116

TUES.—

sar  (313) 4494367
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IT ONLY HAPPENS
ONCE IN A LIFETIME I

VI
CORDE R-PLA y%i%KTAPE RE.

*WEIGHS ONLY 26 POUNDS
*LONG LIFE FERITE HEADS
*EXTREMELY QUIET
T e RS ES T INEXPENSIVE /2
apa SHOWS. . . . TAFE
*HORIZ RESPONSE 2% MHz
*OPERATES FROM 110 VOLT
AC.
. ety f *SOME MODIFIED WITH
I“"Ill AN INEXPENSIVE LIGHT TO INDICATE UNIT

LIBRARY OF THE TV IN USE.
SHOWS YOU LIKE BEST. ..  *STANDARD AUDIO-VISUAL
SIGNALS

BRAND NEW, AS IS. . .$399.00

ALSO, SHIBADEN FP-707 VIDICON CAMERA, WITH CRT
VIEWFINDER AND LENSES 12 VOLT D.C. REQUIRED AND
EXTERNAL SYNC. . .NEW COST $750.00, NOW $325 ““

AC POWER SUPPLY AND SYNC GENERATOH FOR THE

ABOVE. . .NEW: sﬁﬁ “"

HUNDREDS OF ADDITIONAL VIDEO ITEMS, WRITE FOR
LIST, SASE

COMMUNICATIONS UNLIMITED

9519 MAIN STREET P.O. BOX 463

WHITMORE LAKE, MICHIGAN 48189
Store hours, noon to 6PM, Tuesday thru Saturday. (313-449.4367)
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ABW FM VHF UHF ARW

4 KAUFMAN BALUN

new and improved

hallicrafters

KAUFMAN molded plastic with or 2a
water tight without
BALUN ! BALUN FPM 300 E-
1:1 impedance =5

match

WHILE THEY LAST!

D219106 beams, inverted “‘V'", and quads

KAUFMAN Cenler Insulator with BALUN $12.50 postpaid USA
KAUFMAN Center Insulator without BALUN 7.50 postpaid USA
Dragon Fly antenna construction sheel and drawing $2.50 postpaid USA

LJPEIEHI No. For dipoles,
|

-
L _: I
- '-i-r Ay

"H:

BRIGHTMNESS
Autamalic
CFIT Burl"l

Pratecison

CONTRAST
Indépenden
Conirasi
Gorimgl

CAMERA
ADAPTER
Mounting
Barel

PERSONALIZED
o- cnn IDENTIFICATION
PLATE

Your call sign

SOURCE
SELECT
Hec., Tape
Camers OH

A Instant On

= s

CABINET

Zinc Da

TV monitor
with Extruded

Alum Sides

10%: " Wx 13D

L |

accu sYnc®
Diagnostic and
Tuning Aid

OPTIMUM
PICTURE
Ju"x3W’

for POLAROID
LAMD reproduclion

VIDEO/VOICE
SELECT

TILT
STAND RE-SCAN
Collapsible Holrgce
Bail Vartical

=T }.n.‘
w5t

E.L” 2% m".f“,

Model HRT-2

5 Channel, Narrow Band
2.2 watt FM Transceiver

826MA

A Standard 12 ch 10 watts

Communications $39800

Pwr supply

: ...479.00 F
: SEND FOR OUR CATALOG WITH SPECIAL PRICES

aw [l[ﬁ]’“""lcs 491 Riverside, Medford, Mass. 02155
(617-396-5550) |

118 713 MAGAZINE




AUGUS’
SPECIALS
MAN 1 7/ Seg readouts —

$3.25. Discrete LED grab bag
— 10 for $1.35/

0BE0

BILL GODBOUT ELECTRONICS t

BOX 2673, OAKLAND AIRPORT, CA 94614

SO0 PROCESSOR. 8 BIEON 9 G « 21015 5 w5 s S s gl b o 5 ps 3 $50.00
¥ TLESPECIALS7ST TS Quadilateh: o s aes o s eld s 4 ns $1.10
MOS DYNAMIC MEMORY 1 x 1024 bit MM5260 ........... $5.00
LINEAR SPECIAL 741 Mini Dipopamp ............... 10/$3.50

DTL SPECIAL 946 quad NAND TTL compatible plug in replacement

for- 7400 o manny ADDHCATIOTIS 14,5 0 o sal o v s lar o v ie b v I e 5/$1.00
12V 8A Regulated Power Supply Parts Kit. Ideal for powering FM rigs.
Everythingexceptthechassis . .. ........covviienunnn.. .. $17.95
B O LA R EG .l s v s it o s s s e 2 e s ata s $1.75
LM 320K NEG Regavailable in5V 12V & 15V ... ........... $2.25
LM 340K POS Reg available in 6V, 8V, 12V, 15V, 24V .... ... $2.25
4194 TK adjustable dual trackingregTO66 ................. $3.90
4195 TK dual trackingreg 15V TOBB ... .....ccoicmensnons $3.40
ICs, most TTL & LINEAR in stock — Send stamp for FREE catalog

CMOS DIGITAL
74C00 .60 CD4011 .60 CD4042 2.95 555 1.00
74C02 .60 CcD4012 .60 CD4044 2.95 556 1.60
74C04 .85 CD4013 1.25 CD4049 1.25 723T 95
74C10 .60 CD4014 4.00 CD4050 1.25 2930 b
74C20 .60 CD4015 400 CD4116 1.50 BT o
74C73 1.65 CD4016 1.25 LINEAR 241T *50
714C74 1.25 CcD4017 3.20 247D '85
74C76 1.75 CD4018 325 LM301M 45 iy -
74C107 1.75 CD4019 1.25 LM311M  1.20 i 1-23
74C151 3.30 CD4020 5.50 | M318 1.75 | EOp : '?5
74C160 3.25 CD4021 4.00 LM339 2.00 3028 =
74C161 325 CD4023 .60  LM370 g8 0 e o
74C162 3.25  CD4024 3.00  LM371 1.25 '
74C163 3.25 CD4025 .60 | M372 .25 CA3086 45
746195 316 - /CD4027. 1 1:75: . LM374 2.00 3900 75
CD4001 .60 CD4029 6.00 LM380 1.65 4136 2.00
CD4002 .60 CD4030 .60  LM381 75 42501~ 2.25
CD4008 4.00 CD4035 2.50 | M382 1.75 5556M 1.50
CD4009 .95 CD4037 295  LM399 1.75 5558 S0
CD4010 .95 CD4040 b5.00

ALL ITEMS IN STOCK and will be shipped within 24 working hours of receipt of order!
Include 50 postage and handling on orders under $10.00

Sorry, NO C.0.D.’s. CALIFORNIA RESIDENTS ADD sales tax.
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1-SEGMENT READOUT

12~-PIN DIP

m Threedigits with right-hand decimal
m Plugs into DIP sockets

m Similar to (LITRONIX) DL337

n Magnified digit approximately .1"

n Cathode for each digit

o Segments are parallel for multiple

operation (__l"n 2
m 5 - 10 MA per segment

EACH $3.00 4 (12 Digits) $11.00
RCA NUMITRON

EACH. c s o5 00 uian e $ 2.00

SPECIAL: 5 FOR $20,00

DR2010

CONTACTS

24 YDC (650
coil)....$1.50

120 VAC (10.5 MA
0% o 1) Ty B &

Power Supply SPECIAL!

723 DIP variable regulator
chip 1-4OV, + or - output @ 150
MA |10A with external pass trans-
istor--With diagrams for many
applications.

EACH....51.00 10 FOR....58.95

CT5005 CALCULATOR

This calculator chip has a full four-
function memory, which 4is controlled
keys, +M (adds entrv into
-M (subtracts entry from
memory), CM (clear memory, without
clearing rest of registers), RM (read
memory or use as entry).
12-Digit display and calcu-
late
Fixed decimal at 0, 1, 2,
3, 4, or 5§
Leading zero suppression
/=Segment multiplexed output
True credit sign display
Single 28-pin chip
CHIP AND DATA

5001 CALCULATOR

40-Pin calculator chip will add, sub-
tract, multiply, and divide. 12-Digit
display and calculate. Chain calcula-
tions, True credit balance sign out-
put. Automatic over-flow indication.
Fixed decimal point at 1, 2, 3, or &.
Leading zero suppression. Complete
data supplied with chip.

CHIP AND DATA....... +ONLY $9.95
DATA ONLY (Refundable).... 1.00
5002 LOW POWER CHIP AND DATA..12.95
All ICs are new and fully-tested;
leads are plated with gold or solder.
Orders for §5 or more will be shipped
prepaid, Add 35¢ for handling and
postage for smaller orders; residents
of California add sales tax. IC or-
ders are shipped within 2 workdays—-
kits are shipped within 10 days of
receipt of order. 210.00 minimum on
C.0.D.s (phone in).

MAIL ORDERS:
P. 0. Box ] 4811 Myrtle Ave.
Carmichael, CA Sacramento, CA

95608 (916) 334-2161

SEND FOR FREE FLYER LISTING 100's OF
MONEY-SAVING BARGAINS:

BRABYLON
ELECTRONICS|

CTuL SPECIAL:

Complementary Transistor Logic

package.

well as
low stat

MIX OR MATCH 5 FOR $1.00

This logic amfif is unique in
that both NPN and PNP transis-
tors are combined in the same

Unlike TTL and DTL,

the outputs are current sour-
ces [ in the high state ) as

sinking current in the
e. Those are brand new

units, some of which are mis-
marked with DTL numbers.

CTL 9956 dual 2-in-
put AND buffer

CTL 9953 2-2-3input
AND/OR gate

CTL 9952 dual 2-in-
put NOR gate

Data supplied; all parts are
dual=in-

1 ine,

B

LED’s

57 ma @

CD4002

PRV

74H00
7401

MV50 red emitting
10-4 ma @ 2V

K

MV5024 red TO-18 S .35
high dome 10 FOR 2.95
et
& _ ssii
MV1OE visible red S .30

FA'Y

CMOS

CD4001 § .75 74C20 .15
.75 74C160 3.25

3-Amp Power Silicon Rectifiers
Marked Epoxy Axial Package

PRICE PRV PRICE

3OO va3 A0

pa gt el
18 sans 20

ﬁﬂnlilti‘ i23 lsﬂﬂ%..‘ IEE

§ .20
10 FOR 1.25

10 FOR 2.50

RECTIFIERS

VAR) FULL-WAVE BRIDGES
V5447 24 &00V 5 .90
V5647 24 600V 1.10

MRBE10 Rect. S0V 1A .10

Special 811: Hex Inverter

TTL DIP Hex Inverter; pin interchangeable
with SN 7404. Parts are brand new and are
branded Signetics and marked "811."

EACH...... &0 apiy il

' e

Eﬁﬁit 10 FOR....- 2,50 811 fﬁ#
100 FOR.... 23.00 UWGUTT0

g

upplied 400 voR... 220.00 19

0-9 plus

tecters. MAN 3 '{‘:f} 4
Right-hand decimal point. B -\

Flat-pack type case. Long Y o

operating life. IC vol- FEACH $1.25
tage requirements. Ideal 10 OR MORE 1.00
for pocket calculators!

MAN4 Seven-segment, (-9 plus let-

ters. Right-hand decimal point. Snaps in

14-pin DIP socket or Molex. 1IC wvoltage re-

quirements. Ideal for desk or pocket calcu-

lators! AN £ AN
BAGH: -+ o5 voie $2.75 ] f11

TEN OR MORE 2.50 EAEH

CD-2 Counter Kit

This kit provides a highly sophisticated
display section module for clocks, counters,
or other numerical display needs. The unit
is .8" wide and 4 3/8" long. A single S5-volt
power source powers both the ICs and the
display tube. It can attain typical count
rates of up to 30 MHz and also has a lamp
test, causing all 7 segments to light. Kit
includes a 2-sided (with plated thru holes)
fiberglass printed circuit board, a 7490, a
7475, a 7447, a DR 2010 RCA Numitron display
tube, complete instructions, and enough
Molex pins for the ICs . . NOTE: boards can
be supplied in & single panel of up to 10
digits (with all interconnects); therefore,

; 7-Seagment, 0-9 plus
. letters. Snaps in 14-
“pin DIP socket or Mo-
. lex, Operates with IC

voltage reguirements.
Long operating 1ife.
ONLY $£3.25

$ .25 74L51 $ .30
.39 74H51 .39
.20 7453 .20

74H01
7402
7403

39 74L54 5
.30 74L55 . 3D

7804
74H04
7405

.28 7460 .20
.35 74L71 .30
.28 7472 .40

/406
7408
74H08

J0  T3L72 .50
e 30 7473 .60
.35 74L73 .75

7410
74H11
7413

25 7473 .65

.35 74H74 .80
1.25 7475 1.40

7417
7420
74L.20
74H
714H22
7430

40 7476 .60
25  74L78 .80
.35 7480 .65
: 7483 1.00
.35 7489 4.00
.25 7490 1.20

74H30
74L30
7440
4H
7441
7442

7447
7448

.35 7497 .80
.40 7493 1.15
.25 7495 1.15
. 74L95  2.00
1.25 74107 .70
1.20 74121 1.25

1. 74154 2.30
1.50 74193 1.50

1.50 74195 1.00

7450
74H50
7451

7400

5.}
.35
.25

Series DIP

.35 7454 .25

when ordering, please specify whether you
want them in single panels or in one multi-
ple digit bhoard. Not specifying will resulc
in shipping delay. -
COMPLETE KIT, ONLY $11.95 )
FULLY~-ASSEMBLED [Fi-HL
UNIT $515.00

Boards supplied ﬁeparately@ 52 50 per digit.

NE540 70-Watt power driver amp .

NE555 Precision timer........ 5.1 3s) % e s 1.50

NES60 Phase lock loop DIP......cccuvue. 3.25

NES61 Phase Tock loop DIP

NE565 Phase lock Toop TO-5.....00cvns.

NES66 Function generator TO-5

NES&7 Tone decoder MINI DIP

NE567 Tone decoder TO-5......c0vvveees

NE5558 Dual 741 op amp MINI DIP

709 Popular Op Amp DIP

710 Voltage comparator DIP..........

711 Dual comparator DIP.......cceu.s

723 Precision voltage regulator DIP, 1. .00

739 Low noise op amp DIP unmarked... 1.00

741 Op amp TO-5/MINI DIP.......eves. .B5

747 Dual 741 op amp DIP...vviesussss 1.00

748 Op Amp TO-5......... sl TSl g T

CA3018 2 Isolated transistors and a Darling-
ton-connected transistor pair... 1.00

CA3026 Dual differential amp 1.00

CA3045 5 NPN transistor array.......... 1.00

LM100 Positive DC regulator TO-5

LM105 Voltage regulator

LM302 Op amp voltage follower TO-5....

LM30B - Op Amp T0-5. . ccccicesnanioncins

LM309H 5V 200 MA power supply TO-5.....

LM309K 5V 1A power supply module TO-3..

LM311 Comparator TO-5.......... S aS

LM370 AGC amplifier

LM380 2-MWatt Audio Amp

LM1595 4-Quadrant multiplier

MC1536T Op Amp
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3—8 Kamikuratsukuri-cho, Higashi Sumiyoshi-ku,
Osaka, Japan.

Proudly Distributed Warranted and Serviced

ICOM WEST INC. fo ICOM EAST Div ACS Inc.
Suite 232— Bldg.ll Suite 501

300-120th Avenue N.E. 13777 N.Central Expwy.
Bellevue, Washington, 98005 Dallas, Texas, 75231
(206)454-2470 (214)235-0479
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NOW AVAILABLE FROM SOLID STATE SYSTEMS, INC.
LOW-COST FIELD EFFECT TRANSMISSIVE AND/OR

REFLECTIVE LIQUID CRYSTAL AC DISPLAY

DESCRIPTION

Only one higuid crystal display provides excellent contrast and readability in
diffused light: FELIX. Field Effect Liquid Crystal from llixco.

FELIX liquid crystal displays produce superior optical properties than other
liquid crystal systems because of their bi-level characteristic, The Felix
display system has two distinct optical states, so that display segments are
fully off at 3 volts and completely on at ¥ volts.

Bi-level refers 1o the two levels ol optical activity present in specially
organized liquid crystals. In the guiescent state, the level is referred w as a
80° rotation of the plane of polarized light. That is, when a liquid crystal
organized in this manner is inserted between a polarizer and an analyzer
which are parallel, the light transmission will be at a minimum. The other
level of the bi-level system is zero degrees rotation of the plane of polarized
light, which occurs upon the application of a well defined voltage, giving
maximum transmission.

Extremely low voitage lhrtirmld provides full compatibility with TTL and

MOS devices. ' The power consumption of the ON segment is less than %
microwatt.

DIMENSIONS

FEATURES

% Excellent contrast in ambient light

* Field effect
* Wide temperature range

* Low voltage operation (7 volts)
* Extremely low power consumption
* Transmitted or reflected light displays

* Operates 60—-10 KHz
% Plugable

TYPICAL INTERFACING CIRCUITRY

— 2000 ————
VIEWING AREA

ONE EXCLUSIVE OR
— l GATE FPEA SEGMENT

COUNTER
7 BEGMENT
DECODER

DISPLAY
DIGIT

SR B g 2
R ] Lé-t S5 (5
= r] Tf"“ <7 § DUPLICATE CIRCUIT
0 | a = | S FOR EACH DIGIT
l cLOCK TO EACH BACK PLANE
A 21 [ 1 R (e PIN CONNECTIONS
: i lI'l!::| | | l:|lilll; : E g
o | v R Ty T 1 PIN SEGMENT PIN [ SEGMENT
031 = = 050 103 I
= = '] 1. ! 21, b
- 1,680 a - 2 1ot 22 -
3. b 23, c
4. g 24, d
. c 25. B.P.
ASSEMBLED COUNTING BOARDS 6. d 26. e
7. B.P. 217. f
Completely assembled and tested counting board, consisting of above display and 8. 4 28. !
connector, three decade to 7-segment. decoder (7448), seven AC pulse drive 9. f 20, DEC
generators (7486), and tin plated glass-epoxy PC board with edge connector pattern 10. = 30. . ]
i‘ ""i“ahh a5 pll't ﬂum m&‘. 11' DEE. 31 DEC.
12. b 32. -
13. g 9. +
FRICES 14. c 34, BP.
gl 15. " 35. _
Catalog Description 16. B.P. 36, =
Number 17. e 7.
Complete Assembly 18, f 38, -
8406051 | Display & Connector Only 18. a 39. -
Q QE-;* 4“- i o

SOLID STATE SYSTEMS, INC.

SEND YOUR ORDER TO:

SOLID STATE SYSTEMS, INC.

P. O. BOX 617

COLUMBIA, MISSOUR| 65201

OR PHONE (TOLL FREE):

800—325—2595 & 800—325—2981




Rather than sacrifice quality and because of several large increases in our raw
material costs we are obliged to raise the prices of our PS-12 and PS-24 power
supplies — effective immediately. THEY'RE STILL A BARGAIN!

PS—-12 PS—-24

12 Amp regulated 2% 24 Amp regulated 2%
50 mV Ripple Max. 50 mV Ripple Max.
Adjustable 11—-15 VDC "e w Adjustable 11—15 VDC
WIRED $85.95 3 WIRED $99.95 *

KIT  $69.95 prices «ir  $85.95
Shipping Weight 12 Ibs. Shipping Weight 21 /bs.

T * PS—24 SHIPPED with BASE PLATE — LESS CASE, AS SHOWN

2 METER FM
PORTABLE

4 CHANNELS 2 WATTS
DUAL CONVERSION

HT- 144 kit
still only $99.99

== VHF ENGINEERING

320 WATER ST. POB 1921 BINGHAMTON, NY 13902 607-723-9574
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RIGS ELECTRON|ICS]

AUGUST ONLY

LM3900 Quad amps, 2/1.00

Untested LM709D, 1'% oz.
for $1.00 (approx. 45 pcs.)

TTL :

7400 § .25 7476 § .65
7401 LD 7483 1.25
7402 29 7485  1.40
7403 LD 7486 .50
7404 .30 7489 3.25
7405 .30 7490 1.00
7406 .50 7492 1.00
7407 50 7493 1.00
7408 .30 7495 1.00
7409 .30 7496 1.00
7410 .25 74107 .60
7411 .30 74121 .60
7413 90 74122 .60

7416 .50 74123 1.10
7417 .50 74125 65
7420 25 74126 .65
7430 25 74141
7432 .30 741561

1

1.
7437 .50 74153 1.40
7438 .50 74154 1.70
7440 .29 74157 1.40
7442 10 74164 2.00
7446 45 74165 2.00

1

1

7447  1.45 74166 2.00
7448 1.45 74176 1.60
7450 .25 74177 1.60
7451 e 74181 4.50
7453 2D 74192 1.75
7454 D 74193 1.50
7473 .50 74195 1.15
7474 .50 74200 9.00
7475  1.00

WIRE WRAP SOCKETS

14 pin $ 55
16 pin .bb
24 pin 1.30
28 pin 1.40
40 pin 1.85

wire-wrap socket pins
$ .05 $4/100

% WATT RESISTORS § .05

$4/100
We have most 10% values.

SOMETHING NEW UNDER THE SUN: “THE CUBE"”

Fully assembled subaudible tone generator for your small hand-held or
portable FM radio. Works on 9-16 volts; no moving parts; set on any fre-
quency between 98 and 240 Hz with a trim resistor.

0.5 06" x0.7" $19.95

Set on frequency by the factory, $5.00 extra.

PS 25-1 Zero to 25 volt 1 amp lab type power supply with adjustable
current limiting; has remote sensing and remote programming for voltage
and current. Instructions included. All parts supplied except chassis and
meter(s).

Kit of parts with schematic $14.95

LT-1 Digital logic tester, uses 5 volts, will test TTL, DTL and CMOS.

Has internal slow clock. All parts supplied except power supply, chassis,
panel and board.

Kit of parts with schematic $19.95

8008 COMPUTER KIT with manual, wire-wrap board and power
supply parts. $300.00 after discount. Manual only — $25.00.

OP AMPS TRANSISTORS 1-9 10+

301T $ .50 NPN TO-18 gen. purpose silicon $ .15 $ .10

301Mm 45 PNP TO-18 gen. purpose silicon .15 10

307T .70 2N2222 (NPN) TO-18 .25 .20

307M .65 2N2907 (PNP) TO-18 .25 .20

318T 1.50

709D .20 JUNCTION FETs, TO-18 case

709T .30 N-CHANNEL: SIMILAR TO:

709M .2b NJF10 2N4416, MPF102 3/$1.00

739D 1.00 NJF11 2N4091-93 4/$1.00

741D 3D NJF12 2N4338-41 4/$1.00

7417 50 NJF13 2N 3089 3/$1.00

741V 45 NJF14 2N4221-22 4/$1.00

748M .40 P-CHANNEL:

7477/ PJF11 2N3382-86 4/$1.00
5558T 1.05 PJF14 2N2608 4/$1.00

i?g?m :% - All FETs come with data sheets.

4132M 1.25

M= miniDIP — D=DIP — T=T0O-5

LED PACKS
LED 10R — Ten discrete red lens LED 10C — Ten discrete clear lens
LEDs, various MV5020 types LEDs, various MV5020 types

$1.50 $1.50
Application note included,

TN914 EQUIVALENT DIODES
$ .10 $8/100

RGS ELECTRONICS

3650 Charles St., Suite K ® Santa Clara, CA 95050 » (408) 247-0158

We sell many ICs and components not listed in this ad. Send a stamp for our free flyer.
TERMS OF SALE: All orders prepaid, we pay postage. $1.00 handling charge on orders under $10.00. 10% off on
orders over $25.00. California residents please include sales tax. Please include name, address and zip code on all

orders and flyer requests.
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CALCULATOR KIT

' Kit contains NORTEC calculator chip 4024,21
driver transistors, 8 LED's, 7 segment readout
by EXITON, 3 LED for overflow, low btry, over-
range, a keyboard by FLEX KEY. All this $%$45
value for only : $16.50 2 for $27

BASIC CLOCK KIT

We furnish clock chip CT7001 and 4 first line
LED readouts .3 inch hgt. You furnish the misc.
minor parts. A $35 value for ... $19.95

LIQUID CRYSTAL WATCH

Build a wrist watch or desk clock with this liquid
crystal display. Recently written up in several
magazines. Display with speclal socket reads
hours and minutes ... %15 2 for $25

UNDERWATER LISTENING

Brand new by OLIN. Use it for a swim pool mon-
itor-alarm, use it on lake or ocean listening to
underwater noises, fish, etc. Complete with hy-
drophone, 50 ft. mike cable, speaker-amplifier
console. Operates from 115 volts AC or 15 volt
T AT TR L | e N P TS PR SR, v L

o 10“
dfel i "hk“o

2o ol
JEEE A%

;J o\

T | ... CT5085
l.ooreeed) CALCULATOR CHIP

Single MOS chip wnth all In%u: required for 12
digit 4 function desk top calculator with extra
storage register for memory or constant. Mul-
tiplexed 7 segment outputs for LED, Incan-
descent, Fluorescent, or Gas Discharge displays.
Brand new, bargain priced, with specs.

$8.00 each, 2 for $15.00

AM-FM RADIO $5.30

Due to the West Coast ship strike they came in
too late for the customer. Now it's your
bargain. Use it as is or build it into your own
cabinet, desk, wall, etc. All built, ready to use,
with AC supply. To make it portable all you do
is power it with a couple of “D" cells. Fully
assembled solid state chassis with AC power
supply, less speakers. Covers full AM as well as
FM broadcast. The price . . . an astounding
meager $5.50

313,344 CORE MEMORY  $125.00

From SPECTRA computer, visually OK. 64 x
68 x 4 x 18 core stack. Figures out to 35K Byte.

CLOCK/CALENDAR ALARM CHIP

These large scale integrated (LSI)
chips eliminate literally thousands
of components or hundreds of chips
in the construction of a clock, For
most applications only a single
supply and a minimum of com.
ponents are required.

(1 7001 Chip - Features 28/30/31

day calendar, 12/24 hour clock,
24 hour clock, 24 hour alarm, snooze alarm, & digit dis-
play, direct drive to luminescent anode tubes or LED seg-
ments, single transistor interface with Sperry displays. Seg-
ment and digital outputs can be “‘wire’ or ‘D' to share
calculator displays ..................$9.95 each, 2/$18.00

IC SALE YOUR CHOICE 3 for $1.00

ul 900 BUFFER TO-5

il 914 DUAL 2 INPUT GATE TO-5

p#l 923 JK FLIP FLOP TO-5

il 926 Hi speed JK FLIP FLOP TO-5
#l 931 JK/RS FLIP FLOP (DIP)

10 pin socket for TO-5 IC

~ GIANT NIXIE B79T1

Used $1.00 Brand New $2.00
With schematic for GIANT clock.

CALCULATOR CHIPS

5001 LSI (40 pin) Add, subtract, multiply
divide 12 digit. With data ... ... ... $6.95
D8 AlONE i gt S e e L L A Catits

CMOS 4814 HEX INVERTER

CMOS HEX INVERTER, dual inline package. 3-18
volt range, dual diode protection against static
charge. Dielectrically isolated complimentary
MOS. $1.00 each 12 for $10.00

DUAL 16 BIT MEMORY

Dual 16 bit memory, serial MOS by Philco TO-5

case, brand new with 2 page specs.
#PLR 532 $1.00 each $10/12

8 TRACK STEREO TAPE DECK

With built-in stereo pre-amp, 115 volt drive
motor, channel indicator lamps. Unused,
original boxed, less cabinet. Customize your
stereo music center with one of these tape
decks.

i ISR SR 1

RCA INJECTION LASER DIODES

Another SUPER SCOOP by Meshna. Brand new
RCA packaged, considered obsolete by RCA but
what an exotic opto-electronic device for the
sophisticated experimenter. Only several hundred
on hand. Values shown are approx. as each
diode characteristic varies. Each is marked
with correct value.

FOWWART TS S0 iyl e e e L 91500

Postage Extra on all items

JOHN MESHNA JR. ELECTRONICS P.0.Box62 E.Lynn, Mass. 01904
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[] S67 Tone decoder (A) ......... 2.95
NATIONAL sur any 3 —TakE 10% | LINEAR o s_ racves 702C Mi-grain. DC amp (T0-5). .. a9
LINEAR OP AMPS o Jacrom ﬂ.. .P ® [ 711C Dual dift. comp (A) 01101 V33
oltage regulator (A) . .. .. .69
[] LM-300 POS V.R. (super 723) TO-5 .. $ .91 |[] 531 Hi slew rate op-amp (T0-5)....%2.50 = 241CV Freq. comp 709 (Mini DIP) 44
[] LM-301 Hi-performance op amp (A) ... .41 |0 532 Micro power 741 (T0-5).......2.50 5 748¢ Freq. adj. 741C (A) ...... .44
[] LM-302 Voltage follower TO-5 . .. ... . .91 |[] 533 Micro power 709 (T0.5). .. -;-gg [0 753 Gain Block . .. 1l7s
[] LM-305 Pos. voltage Reg. 1v-a3 . .. ~1.19 |0 536 FET Input op amp (TO-5) . ..... ’ [] 739-739 Dual stereo prump ..... 1.98
LM-307 Suber 741 op amo (AY) . . . .. .. 41 |0 550 Precision 723 voltage reg. (DIP) .1.17
L] pe p p (A) 741-741 Dual 741C (TO0-5)..... .BA9
[ LM-208 RI-Q fet type op amp TO-5 . .. . 1.18 E oos Emer 2 Y Seonds tosic. ) '270 Ll PA265 5.Watt voltage regulator . . 1.00
o i o e o L e R 0 1 Do S S iR
E LM-310 Voltage-Follower TO-5 .....1,2s |L] 560 Phase lock loops (DIP) . ...... 2.95 T RC4195 Dual 15V Tracking V.R. . 2.
C] LM-311 Mi-perf. Voit. Comp. (A) ..... 1.19 |L] 561 Phase lock loops (DIP) ........2.95 a = LY R L o Wise s et
] LM-319 Mi-speed Dual Comp. DIP . .. .. 1.50 |L] 562 Phase lock loops (DIF) ........2.95 a '::3! Mn:::l s (DIP) ....... 1.95
0 LM-320 MINUS 5, 12 or 24V V.R. T0-3 1.50 |L! S65 Phase lock loops (A) ... .......2.95 RE NN 0 et o
E LM-339 Quad C rater. DIP . ... = 153 ] 566 Function generator (TO- -!l . 2.95% (A) TO-5 or DIP Buy any 3 — Take 10%
LM-324 Quad (4-741's inDIP) ...... 2 S~
LM 350 Duai paripherai driver . 1. % WRIST WATCH LIQUID CRYSTAL DISPLAY /
B LM-370 AGC Saueich op amp, TO-5 . ... 1.19 :
P ® " .
LM-373 AM-FM SSB 1.A.D, T0-5 . .. ... 3.50| *3-1/2 digit. 7 segment *Only 1-1/16 x 11/16 x 1/4 > = 3
L] LM-374 AM-FM SS IVAD TO-5 ....... 3.50 | see POPULAR ELECTRONICS (Jan., 1974) for building
0 LM-377 Dual 2-watt audlo amp ...... . 3.00 vour own electronic digital unc.l“.tl.th using the Liquid o“'y ]
(] LM-380 2-watt audio amplifier TO-S ... 1.69| .. ....1 Display (LCD) as its basic. Easy to see, 3Y»
] LM-381 Low noise dual pre amp DIP . .. 1.95 digit display, requires less than 1/1000 of power as
Ll LM-3B82 Low noise dual pre amp DIP . .. 1.95| 1 E1'S. Visibility increases with ambient light. Difficult
L] LM-703 RF-IF amp, TO-5 ........... 55) reading of LED'S in light. Pulsates SECONDS in center
E t:-;gg lnl?;r-tiz?-ll -mnllll'ﬂi:r E:; +++++ 3: of displuy. NO NEED OF TRANSISTOR-RESISTOR inter-
. iMerential amp F LA) ..., face, ns LED'S, thus smaller package. Chip contains
(] LM-711 Dual Differential Amp (A) .... .36| holder, tiny connecting terminals, and ‘'slide-in-place
0 LM-725 Instrument Op Amo - .10 98| $T71% TTT/ 56 S Ve Gperating Tred 52 herts
- . R . - I x %4”. Operating freq. : erte,
0 Ii:-;i? EH’I'"!EHI..I v:\::;ﬁiﬁj. TSR IO e :f 45-microwaltts of power. Operates from 1.5V hearing &
Ll - req. Comp. cwsan ® aid cell. Uses the new and latest C MOS micro-circuitry.
E t: ;’:;C:‘“ﬂ'l;ilﬂlrl?}llﬂ _ 19 Ko h :: We include copy of write up from PF magazine.
(] LM-748 Freq. adjustable 741C (A) .... .44 = = i
[] LM-1303 Stereo pre amp DIP ... .. ... .95|MIGH POWER SHE PROY == HI5Q DYNANC
C LM-1304 FM Storso Multiolexer . 125 | TRANSISTOR PENCIL MIKE .., $G-95
ult tereo -
(] LM-3028 Diferential -FIIF BMP . ..00 0 1.50 1 sl.‘gl for 53 H'_*"'l elsewhere for over 210, All metal construction,
(] LM-3900 Quad "“"current mirror'" amp 95 with stand, 6-ft. cord, and standard mike plug. B
[] LM-4250C Programable op amp . .. .. .. 2.50 Rﬂ“ﬂ:'ﬂl from new equip- General Electric. NO IMPORT! Highly polished with
(] LM-75451 Dual peripheral driver . .. ... .44 m.;;m. Includes popular chrome trim, Omni-directial, 20,000 ohm imp., 60 10
H LM-75453 Dual peripheral driver . ....., .44]| % IT;(} 'f'i”r"ﬂ'm“h LrRnais- LOOKhz freq resp. Crisp, ultra-sensitive, high quality,
LM-75492 Hex digit driver, 250ma, DIP 1.85 | 0" B L N hi-fidelity, ldeal for PA, CB, and all HAM equipment,
PNP. 1B0 watis., VCBO Mav be hand-held to “ ke §* | 17 di -
(A) TO-5. Dip S0V, 15 amps, 40 hfe. For ‘ ‘ g0 Mikeib long 17 dia,, with taper.
o i iy Mieh | . Heavy-duty grey metal stand, 215 x 235 x 1'%, Ideal
or mini Dip rﬁ::lt;?: rl'lf‘ i;‘::l:'mu'"'::“ for our B0w stereo Amp. wt. 1-1h

heat mink 5 x 21

1,000,000-PC IHFEHTEHT

x 145

S Fiahting hting ED Read
EcoN d a = ‘ONLY" E"r lﬂiﬂ — Tlh- Eﬂ'ﬁr
L, k Order by type number! Spec sheets on request 95
IrMmﬂr!i:::ll:'r T:I 5;1::: .55 | (] sN7471 .55, L[] ﬁﬂ’:ﬁ: 3: - ::::::2 i-"'-’*
] sN7400$0.30 | O SN7437 .55 | [ SN7472 .30 |14 SN74113 .95 E SN74163 1.¥8 r|
O snrao1 30| O Sh7aso 30| Shrava ss | sNzaiis 9810 SN721SS 330 (All “LED"” TYPES)
. A SEN747 : 1 2.08
O sh7ac3 30| 0 SN7AAE 13| H S\7aze les|O swraizz 9810 SN7R1SS 88| mpe [ Char [ Each T spec
W " 1 o - - .
sN7408 .35 | (] SN7443 150 | [] S ; SN74125 .71 | ] SN74175 3.20 z : 1.49 3
D 2B bi\Raede 80 Honm digssannil) B | b8 |IER
0 5“?4“; .55 E g:;u!- e | H Snrasz .99 H SN74140 1.25% 5u7417; f;:
[] SN740 .35 488 3+ _ SN74141 1.95| [] SN7T4180 1.
] SN7410 .30 E ﬂ;ﬂ: i';: ::;::: 1:; E SN74145 1.55| [ SN74181 i*;: REFLEGTI'VE BAH i 'PES
0 SN7a1l 32 | 5 Sn7aso .30 | [} sN7as® 3.s0 | O SN74148 4.50) L] SN74182 -, | 3070 33 | 2.50 | 3 forse.
sN7416 .55 | O 7453 .30 H SN7491 1.35 ﬁsﬂrum 1.28| (] sN74192 1.98| L1702° _ | -33 - (B oy
ERTASS s B SN74SS .55 SN7492 1.35 SN74153 1.60 | (] SN73193 198 | Hg"3ee | 70 | 295 | 3 for $13
] SN7421 .55 SN : L) SN7493 1.35 SN74154 2.10 B SN74194 1.98 Sstnaieel 331] 380 | 3%t
] SN7422 .35 | [0 SN7462 33 = SN7494 1.35 B SN74155 1.55 SN74195 1.28 e atesl. - .
[] SN7428 .50 | [ SN7464 30| L 3L 00 ;'35 | (] SN74156 1.45 | [] SN74196 2.50| LiStA- AR o P e B
] SN7426 585 | [] SNT465 - N7496 1.35 | [ SN74157 1.55 | [0 SN74197 2.50 *By Litronix. By Opcoa, equal to
[] sN7430 .30 S 1.65 | [ SN74158 1.55 SN74198 2.68 MAN-1 or MAN-4 specs, Color - RED.
g:;ﬁigg ‘70 H SN74200 9.95 | 1Green. tt vellow
| « YpDIP Packagus 2

~

LED MITY DIGIT “DCM’S”’ METAL-
Buy 3 — Scientific Devices ‘‘Digital Counting Modules'' outper- NCASED POLY PANKS
Take 10 "% form any other DCM on the market today. More fea- BLUE R
tures than ever before! Not gaseous, not incandescents, IBBUN
Only not nixie but the modern LED, Choose from such famous

a
$3.50

3 for $9

manufacturers as Monsanto's MAN-1, MAN-4, Litronics
707 and 704, Opcon’s SLA-1 (the last 4 having charac-

ter heighis of 0.33 at no extra charge). Each kit in-
cludes 3x2"

Potlc,

READOUT 'Lhu.r. Maker

INCLUDES
p.c board with fingers for a FREE edge 6.3 VOLT 3 AMP ’
[1 MAN-1 .27 h. Monsanto connector, side-mounting dip socket, LED readout of H .duty. 110VAC to “
[ MAN-4 .19 h. Monsanto your choice, resistors, 34 1C's, and Molex connectors eAVy-auly,
©1 707* .33 h. Litronics (this ELIMINATES SOLDERING YOUR IC's). and | at 3 amp4 filament trans- 20-Years of Business
F1704%* .33 h. Litronics booklet. INCLUDES P.C. EDGE CONNECTOR — FREE! |former. 3 x 2|1, 21/ s
[1SLA-1* .33 h. Opcoa * Pin-for-pin MAN-1, " * Pin-for-pin MAN-4, elec. char, same|| With color-coded wirea, EGRITY
= HIGH YOLT TAMP. || Quaey Mcney-Back
SANKEN HYBRID Migr's Type Watts Sale GUARANTEES
AUDIO POWER [] si-1010Y 10 $ 8.8B8 SILICON PIV  SALE 20-Years of Econ
ubDio [l S1-1025E 25 18.88 [] 2000* 1.00 LOW omy!
‘gmps [J] SI-1050E 50 29.95 TUBES l[j 3000 1.35 EST PRICES!
Used extensively in hi-fi systems, tape decks, FM tLun- (] 4000 1.65
ers, rEE'U“.! ptd}rr-‘l steren compone nts, mu‘lll;_“qi inmsirun- D m 2.25 HGW! ‘H'HR. SEHvICE
ments, P.A., etc. All amplifiers, flat within 152 db from | (] SU4 . $1.49 [] 6000 2.96
hz to 100.000. Each unit properly heat-sinked, with | [] SR4 3.95 7 8000 3.50
heavy-duty connecting tie lug connections, Single- ] B68 7.95 = 10000 3'95
ended pushpull output. Power supply required Z4VIC. -

Output to 8 ohms. Order by Stock No.

= S

RV Sale Terms: add l‘l-ﬂ:l.‘l.l:l.i-t' H.lﬁd: net ﬁiﬂ] S 2E Sanb
Phone Orders: Wakefield, Mass., (617) 245!
PIV 2 Amp & Amp scnsl Tnllcs' ﬂ 5" B ;: Retail: 16-18 Del Carmine St., Wakefield, Mass.
FULL 50 [18.69 []$.88 cS! O1 . (off Water Street) C.0.D.’S MAY BE PHONED
WAVE 100 [] .79 [] .99 UAI'I* ]2 1.25
SILICOK 300 (1,19 [j1.80 SAME PRICE % 1.50 | O 15¢ CATALOG on Fiber Optics, ‘ICs’, Semi's, Parts
BRIDGE 600 []1.35 []11.75 SALE! %00 228
RECTIFIERS | 800 [j1.89 [ 1.95 Amp Power |:| 600 2.50
Code: 2 an 000 []1. . 10-Amp
. TO-5 rm:n 6Amp 'y x ' x 1/16 8q "I'lll p[..tlc Units Exclusive Sale P.0.BOX 942A LYNNFIELD MASS. 01940
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When you want

an authorrtative,

up to date directory
of licensed radio
amateurs

It's the
CALLBOOK

Over 210,000 QTH’s
in the DX edition
DX CALLBOOK for 1974

Over 285,000 QTH's
in the U.S. edition
U.S. CALLBOOK for 1974

$9.95

See your favorite dealer or Send today to

(Mail orders add 50¢ per CALLBOOK
for postage and handling)

R RADID AMATEUHIII: I(
ca OO K nc

Dept. B 925 Sherwood Drive
Lake Bluff, I1l. 60044

AUGUST 1974

73 MAGAZINE

AMATEUR RADIO

In this issue, do you think there is a need for
more
Yes No

Simple construction projects
Complex construction projects
General interest articles
Humor articles

Specialized columns
Operating news

Please use the following space for comments on the
articles and newspages in this issue. If you have a
specific idea of what you feel would improve 73,
please send it to us. |f you have two ideas, the
space below will probably not be sufficient. In-
stead of attaching a separate sheet (which would be
bulky and awkward), you can vastly simplify the
process by buying another copy. This second copy
should be kept in a safety deposit box as insurance
against fires, floods and thefts by nonsubscribers.

Do you receive 73 from subscription
newsstand =

Fill out this form immediately and mail it

with the Reader Service coupon on the re-
veree cide (nr viee verea)
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READER SERVICE PROPAGATION CHART

Please either tear out this list of advertisers and
send it in to 73 with as many boxes checked off as JH Nelson
you would like to see brochures, data sheets or Cﬂﬂd (ﬂpe“) Fair ( ) P(}Or (0)

catalogs. . .or else make a copy and send that in.
Include your zip code, please. Send money directly
to advertisers.

ADVERTISER INDEX August - 1974

Sun Mon Tue Hod Thu Fri Sar

 A&W 118 MFJ 52
/| Babylon 120 Morgain 44 l @ @
| CFP Enterprises 62 ' Newtronics CIlI =
| Comm Spec 62 ' Nurmi 30 @ ® ‘ 7 I8
"1 Comm Unlimited 116 11 Palomar 53 @
1 Cornell 63 117 11 Poly Paks 126
[ 2 3 P
1 ECM Corp 21 i1 Prospect Comm 63 = I ) I 4‘ ! ) 16 I /
1 Emergency Beacon 36 || Quement 53 .
(| Erickson 34 "1 Radio Amateur Callbook . @ @ 23 2"]'
.1 Estes 50 i Radio Expo 19 127 :
Freck 26 (1 Regency 71 ) 26 2 18. 2() 30 3 |
' Gateway 20 1 RGS 124
"1 Godbout 119 1 Savoy ClliI
1 Hal 21, 40 "1 Scelbi 26
'l Ham Radio Center 51 11 Sentry 11
T A s B EASTERN UNITED STATES TO:
! Hobby Industry 25 1 Solid State Surplus 115 GMT: O0 02 04 06 ©O8 10 12 14 16 18 20 22
| ] HvGam 18’ 46 - SFJHEE Elec 33 ALASKA 1| 7] 7 ; 7 ? 7 2 | 2 ] 7A
T1COM 121 | Stahler 52 ARGENTINA 14 |14 L 7 7 |14 | 14 | ¢ | 14 | 14a] 144
[ Int. EIE{:I Uﬂlil"ﬂitEf.‘l 54 Standard 5 AUSTRALIA 14 14 iB] 8 I 7 7 7 7 7 14 14
‘1Int. Telecomm 32 ') Sumner Elec 89 oo, S ) B . O 00 G A VS A L5 i L TR
: L EMGLA_ND 7 ] ] 7 7 14 14 14 14 14 14
Il Jan 50 Ll VHF Eng 123 HAWAL 14 | 14 |l 7 7 7 7 ) | va |14 |14 | 14
11 Janel 58 LI WETRNU 56 INDIA I RN B N [ 7 D T N 7 T (P
1 Juge 60 L1 Wilson 28 | JAPAN T W 7Y S e Gl T [ 7 [ e e 2 LT AT P 2| 14
1K A 103 (1 Wolf 52 MEXICO 14 Al 2 7 ? 7 7 | 14 14 1'd 14 14
I Meshna 125 I World QSL 52 Ty RN LT B P N 0 B o
. 4 O RICO 14 ! 7 ! ] 7 ? Al TA L 14 14 14
‘I Yaesu CIV SOUTH AFRICA | 1| 3a| 7 mlva |14 (14 |14 [1a |14 T4
“_u. .5 R { 7 7 ? ! 7B | 14 14 14 14 {4 ]
WEST COAST 14 14 ! 7 4 14 14 14
73 Stuff
Hotline 33 | ALASKA 14 ; r | 1Al 14
| ARGENTINA 4 |14 | 14 7 7 7 7a | 14 | 14 14 14 | 144
Repeater Atlas 62 AUSTRALIA T T Y [T U I S V00 O e s R
Novice TE[JEE 63 CANAL ZONE 144 | 14 ? 1 ; 7 7 l1a |ra [ra lia | 14a
Digital Control 80 i SRR BB LCe JoF el Qe JUYC L PAl TN At Lk
- ! HAWAIL 14 14 14 I i 7 T ! id 14 id id
Nuwce_ St_ulclv Guide 87 = R D R ERERE
SUbSCflptlﬂnﬁ 91 JAPAN T ET THEE 7 7 ] ) y 1 I F |14
Bﬂﬂks 92 MEXICO 14 7 ; ! A | 3a | 7 7 7 ? 14 |14
PHILIPPINES 4t | 7al mie| m|w]| |2 |2 |7 [
PUERTO RICOD 4 14 ) ! 7 7 7 14 14 14 |14 |14
SOUTH AFRICA | 7 y IA ? 18 | 78 |14 14 14 14 ]:1: | 2
U.5.5. R { T | 7 7 ! 7 F ) 7 | [ .
UNEWSSTAND OSUBSCRIPTION
ALASKA ?.-.i TA TA 7 7 7 I| 7 7 7 | 7 ! 3. 1.7}
*Reader service inquiries not solicited. Correspond ARGENTINA  |1s |16 |1a | 7 | 7 | 7 |7 |1a |ss ].4 @ |ver
directly to company. SERTHALIA 4 Jvealaaltse zals 17 17 17 17 ba lig |
AUGUST 1974 oo B8 U0 D90 B IR O O 2 70 O T T8
7 ¥ ? 7 7 Té ra l1a id
Reader's Service HAWAII 16 |1aafraafia [ 7 |2 |7 |1a 1_1 |1a el
73 ll'll."-f.,.r Patﬂrburuugh NH 03458 INDIA I ;lt 14 ! @ | m | w | . |7 7 ) | > 1
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9.7

Postpaid in USA

BASSETT TYPE 900 A TYPE 901

| efficiency mobile
portable antennas
il amateur bands,

, MARS, CB, HIGH ACCURACY CRYSTALS

URITY, FOR OVER 30 YEARS

LIGC SERVICE,
lINE, AND Either type for amateur VHF in Regency, Swan, Standard, Drake, Vari-
'ERNMENT USE. tronics, Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave.

Quotes on request for amateur or commercial crystals for use in all
other equipments.

Specify crystal type, frequency, make of equipment and whether transmit
dentical size, cost, or receive when ordering.

mq appearance

LY ADJUSTABLE BASSETT VAGUUM BALUN

(0 FREQUENCY
IN FIELD

-6-10-15-20-40-75

Low weight, low drag,
high strength
fiberglass

Polished
chrome brass
standard 35-24 thread

High gain collinear
on 2 meters

MODEL DGA-2M
$29.50 postpaid BASSETT VACUUM TRAP ANTENNA SYSTEM

in U.S.A.

Complete packaged muiti-band antenna sys-
tems employing the famous Bassett Sealed
Resonators and Balun from which air has
heen removed and replaced with pure
helium at one atmosphere. Operating bands
are indicated by model designation.

MODEL DGA-4075 $59.50
MODEL DGA-204075 $79.50
MODEL DGA-2040 . ... %59.50

MODEL DGA-152040 $79.50

The famous sealed helium filled Balun . . .
employed with the DGA Series Antenna
Systems. Solderless center insulator and
easily handles more than full legal power
while reducing unwanted coax radiation.
Equipped with a special S0-239 type coax
connector and available either 1:1 or 4:1.

MODEL DGA-2000-B $12.95
Postpaid in U.S.A.

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

P.O. Box 5727- Fort Lauderdale, Florida -

Tel: 305-563-1333 or 305-947-9925

Savoy Electronics.inc.

S3310




Incomparable
FT-101B

Proven Performance
SOLID-STATE 160 10 METER TRANSCEIVER

ASK THE AMATEUR WHO OWNS ONE
AND LEARN WHY ACTIVE AMATEURS
WORLD-WIDE CHOOSE YAESU

“THE TOTAL PERFORMANCE LINE™

VISIT YOUR DEALER FOR DETAILS AND OUR NEW CATALOGUE

All Yaesu products warranted by the selling dealer
Complete after warranty factory service available

@ YAESU MUSEN USA INC.
7625 E. Rosecrans Ave., Unit #29, Paramount, CA. 90723

""" (213) 633-4007
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