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A product in the amateur market gets a reputation very quickly. It

design and construction

r measures up to what you expect in engineering, performance and quality
—or else. That's why A/S amateur antennas are built to the identical

standards as their commercial counterparts.

Standards that have made them specified for more police and public

| safety vehicle installations than all other brands combined.

| HM-4
NEW! HM-223 | 2 Meters
114 Meters Tuugh, virtually
HM-177 (220 MHI) HM-175 indestructible
2 Met antenna for hand-
eters High performance Ya Meters helds. Completely
Featureg new high | %s wavelength design Collinear design insulated. Base fitting
‘ conductivity copper . for the new 220 MHz with truly hot matches Motorola
| and nickel c_:nated | aqtivity! Direc;tly_ft_ad performance! Base HT. E. F. Johnson,
17-7 PH +sta|n!e5:-‘. with low loss coil in | fittings have silver and Standard
steel whip. Shunt . new low-profile . plated contacts. Can portables.
fed coil encased in design. Spring and handle 100 watts.
yat&rprunf‘PVC whip easily Whip and phasing HM-5
jacket. All fittings removable leaving coil assembly is aone Same as above but
chrome plated brass. only 1%s" high base piece molded design for Drake and other
Easy snap-in _ for car wash to resist vibration and packset portables
mounting. 3 dB gain.* clearance. 3dB gain.* moisture. 5 dB gain.* with SO-239 fittings.

NEW ASCOM® TOWERS

High strength, low maintenance
aluminum towers for HF and VHF
antenna installations. There is a
complete line of ASCOM self-
supporting towers —in heights from
30 to 90 feet —at attractive prices!

*Measured over a Ya wavelength whip

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALOGS

E the antenna
b | specialists co.

Division of ORION INDUSTRIES, INC., 12435 Euclid Ave., Cleveland, Ohio 44106
Export: 2200 Shames Dr,, Westbury, L.I., New York 11590 Canada: A. C. Simmonds & Sons, Ltd.
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Simple Generator for 222 MHz . ...... ... . ¢ccecemnsessnrosanasasns KI1CLL
This three transistor oscillator and attenuator will enable you to tune up a 222
receiver or antenna and measure the sensitivity. There are still new worlds to
explore — try 222.

Miniature 80 and 40 Meter ANteNNa . .. .. ... ccuveranssssssannsos W2ZEEY
Brand new idea for the experimenter — don’t say there isn’'t anything new that
amateurs are working on. Get cracking.

DHEDUDUUINBIEY - . - o6 cvisle i e pisies5sielersoapia S IS K2EE
Accurately measuring rf power at 444 MHz is a problem.

FCC-Approved Repeater Application Info .. . ... ... ... v eananss FCC
Makes nice reading on a sunny afternoon.

B ol SIOW SEA0  TOMETEENON .« Bk il e e o moniyuta i be e m am ol St el o Tp K4aTWJ
A system for direct viewing of color slow scan. What next?

RETY - ADTORMREN = o i s i ot oisce ave in | oTe ek ned AT o E g B 7o K2YAH
Great for two meter RTTY.

A Nt EY TR I ol ot i o i S A T 6 S bt v TR e 2 7B WO T4, BT i i WBGBIH
Hybrid rig for inexpensive fun on 40 CW. Good Novice rig.

Polar Mount for MoonboUnee . ........cvseeesnssocasssssssesas WA4KAE
Don't all rush to make this up, okay?

The UrBary DUBt. o a e Sl ket s o u e ava s Ve ek Hoove e iilessld phite K3MNJ
Tribander you can make — good performer,

Understanding Reflected Power . . .. ... ... . cciieiiannasnnrannrnns W5JJ
Oddly enough, very few engineers understand it. Read and confound the
experts.

The KZOAWCounterImproved .. .......cccci0cceasmanssnssnsss wacaGl
Improved accuracy, timebase check, burnout protection, elc.

ThePerfectSummer Job . ... ....icitcevrinnsacrcissnssssssss WABMLG
A 73 work-ethic special. Combine hamming with a vacation and get pad for
it.

Double Coaxial ANGenna .. .. ...coasetasesbassssssassnnsnssass W2EEY
Get increased bandwidth with this all coaxial folded dipole.

Non-Falsing Tone Decoder ...........ccco000eenrnosin o s e A WI1ELU
A circuit that keeps illegal transients from tripping your CO

Calibrated Signal Strength Meter. . .. ... .. ... oot VE3CES
Do you calibrate your antenna to the meter or vice versa’

Portable FM Battery Pack ...........ccovesinscancsnssnsnsnnaa KAY KB
An easy way to fake it if you can’t afford a hand unit.

An In-Circtiit ORMMEtEY . .. cccetsavssnpsssacnsnnsisssésessess W6eHDM
Tackle squeamish circuits with this low current device.

Amateur Rules and Regulations, Part | . ............cciccccannnnnes FCC

Who will bet that they'll change while we're in midstream?

73 Magazine is published monthly by 73, Inc., Peterborough, New Hampshire 03458.
Subscription rates are $6 for one year: in North America and LS. Zip Code areas overseas,
$7 per vear elsewhere. Three vears, $14, and $16 overseas. Second class postage paid al
Peterborough NH 03458 and al additional mailing offices. Printed at Menasha, Wisconsin
54942 U.S.A. Entire contents copyright 1973 by 73 Inc., Peterborough NH 03458. Phone:
603-924-3873. Microfilm edition of 73 available from University Microfilms, Ann Arbor, M1
48106. Magnetic tapes available from Science for lhe Blind, 332 Rock Hill Rd., Bala

Cvnwvd PA 19904.
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ATLANTA
EMERGENCY

WBA4CPL

In the late afternoon of March 31st
a tornado struck just east of Atlanta,
Georgia, and on into South Carolina.
Hardest hit was Conyers, Georgia.
Within an hour of learning the extent
of the damage, the Alford Memorial
Radio Club declared their Stone
Mountain Repeater W4BOC (16—76)
closed to all but emergency traffic,

A walkie-talkie was used in the
Conyers City Hall to provide com-
munications from the police, fire and
city officials. Many emergency genera-
tors were available due to a recent ice
storm, but the need was for someone
to keep the large fixed units opera-
ting. The Rockdale County Hospital

lost its power plant 10 minutes after it
was started. A ham in north Georgia
heard K4YGI’s report from the hos
pital and drove down, as his business
iIs motor-generators. Wire to operate
remote functions (water, etc.) at the
hospital was found by other hams; as
was gas when they ran out about 2:00
a.m.

A new control was rotated among
base units near Stone Mountain to
keep order in the repeater operations.
The Atlanta Radio Club used its auto-
patch machine, W4D0OX, in down-
town Atlanta to relieve the load on
the Conyers phone system. They also
manned their W4DOC base station in

the Red Cross building on the 3975
emergency net relaying messages from
the Stone Mountain repeater. A pair
of 30 kW, 400V, 3 phase generators
was obtained via the relay to W4DOX
80 meter station from the Army near
Atlanta. It arrived about 14 hours
after the tornado struck, to power the
city water system.

By the next afternoon most power
was restored and the hams pulled out
after a very successful operation. That
night a thunderstorm blew the Stone
Mountain machine off the air for a
much deserved rest.

One of the surprising occurrences
was the arrival of a group from two
local Citizens Band clubs with an
emergency van stocked with first aid
supplies-and an emergency power gen-
erator but without radios. The non-
enforcement of regulations by the
FCC has turned their radios into
useless junk. It was impossible to use
11 meters on a local basis. They were
first-aid trained, however, and many a
ham learned that all CB'ers are not
brainless dolts.

FLOOD EFFORTS HONORED

Sixteen amateur radio operators were honored for providing emergency communications during tropical storm

—

--";__-—.F1"¥'-" ;1l-_h

Left to right: Allen Mcquate K3HQC, George Gadbois W3FEY (president of SERCOM),
Don House WA3OWD, John Helenthal W3DWS, Lt. Allen B. Caplan, Commanding
Officer, Lancaster Naval Reserve Center, K4AVQ; Robert J. Witmer K3VAX and Barry

M. Bauman WA3PTE.

Agnes between mobile Navy units and
Civil Defense Headquarters.

The amateurs are members of
SERCOM of Lancaster County, Pa.,
which operates the Lancaster
146.01—61 2 meter FM repeater 24
hours a day. A letter of congratulation
was presented to each of the sixteen
by Lt. Alan B. Caplan, Commanding
Officer of the Lancaster Naval Reserve

Center. Alan is also a member of
SERCOM and his call is K4AVQ.
Those honored were: Roy Smoker

K3HLB, Robert J. Witmer K3VAX,
Barry M. Bauman WAS3PTE, Donald
L. House WA3OWD, Robert Landis
WA3JMJ, Earl E. Eshleman
WA3DMH, John Helenthal W3DWS,
Theodore Schriber W3KKX, Clyde
Jones WA3HMJ, Ray Enders W3RLT,
James P. Murray K3QAW, Allen
Mcquate K3HQC, James R. Shank
WS5CNS, Russel E. Martin W3IMFW,
George S. Gadbois W3FEY and James
W. Burton.
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10M BEACONS

Three 10 meter beacons have been
established in Region 1 to assist in
propagation studies and to establish
reliable path/conditions information.
They are bound to be invaluable aids
to amateurs in the rest of the world
for spotting band openings now that
activity has lessened due to the de-
clining sunspot cycle.

Besides the three stations presently
in operation below, others are planned
in the near future for Cyprus, Antar-
tica and North America.

DLOIGI, Mt. Predigtstuhl near Salz-
burg (Austria) 28.195 MHz and
28.200 MHz, between 15—-20 and
45—50 min. past each hour.

GB3SX, Crowborough, Sussex (UK),
28.185 MHz.

3B8MS Signal Mount (Mauritius),
28.200 MHz, will QSY to 28.190 MHz
shortly.

COLLINS
RETURNS

Electronic News. 3/5/73

Collins Radio owns 57 per cent of a
manufacturing and marketing subsidi-
ary formed in Japan.

Collins Radio Co. of Japan Ltd.,
was formed with Kyokuto Boeki
Kaisha Ltd. (Far Eastern Mercantile
Co.) of Japan.

Initial plans call for production of
communication products for maritime
and amateur use.

W.C. Hubbard, named vice
president and general manager of
Collins Far East international opera-
tions, will be based in Tokyo. Mr.
Hubbard was vice-president and con-
troller of Collins.

In Tokyo, a Kyokuto spokesman
said products of the new Collins sub-
sidiary will be sold on the domestic
market and exported to the U.S.

JUNE 1973
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Holding an oversized copy of their new
repeater license WR3AAA are FM Associa-
tion officers Robert McClain W3VRZ, club
president, Beaver Falls; Richard Hanna
K3VYY, treasurer, Beaver Falls; Chester
Calvin WAZ3LJS, secretary, Patterson
Heights; and Kenneth Riggle W3FCQ, chief
engineer, Patterson Township. The repeater
is located in Freedom PA on 146.25-85.
(Photo by K3KGX)

LAWMEN
AIDED

An Associated Press technician, the
pilot for a radio station traffic report,
two deputy sheriffs, and lots of rein-
forcements combined forces March 14
to keep three prisoners in custody.
Two Milwaukee county sheriffs depu-
ties were transporting three prisoners
from Waupun to Milwaukee for tnal
when the prisoners allegedly tried an
escape. Sheriff Michael Wolke says the
three — one from Central State Hospi-
tal and two from the prison at
Waupun, somehow got out of their
handcuffs and chains and tried to
overpower the two depuyties when
their car was near Menomonee Falls
on U.S. 41. But Associated Press
techniciah Jim Taylor K9ZYS was
nearby in his car, and he reported the
incident on two meters (146.67) to
WIPAS who notified the Washington
County authorities, who in turn alert-
ed the Milwaukee County authorities.
The pilot pinpointed the location of
the trouble for reinforcements. Both
deputies were slightly injured, but the
three prisoners were quickly rounded

up.

DENVER
LAWSUIT

Chuck WABGDNH in Denver is in the
midst of something even worse than a
tower suit. While the wusual legal
hassles involve large towers equipped
with multi-arrays, a lawsuit is being
brought against Chuck because he
recently erected a Hy-Gain 4 band
vertical in his back yard.

Chuck’s lawyer i1s building a defense
but i1s unfamiliar with cases of this
sort. He is in need of a vast amount of
information so he can effectively pro-
tect Chuck and, in the long run, any
other amateur in the area who may run
into a similar problem.

ANYONE who has had legal action
taken against them and survived to
transmit again can help. Chuck is
desperate. You can contact him by
writing: Chuck Kaufman, 3734 So.
Poplar St., Denver CO 88237.

We'd like to keep track of this case
and be ready when another appears.
Possibly keeping an open file of legal
facts that will be kept accessible is the
answer. To be effective we’ll need
facts however, so start digging.

GUATEMALA
ON 3RD PARTY
LIST

On April 5, 1973, Decree No. 19-73
was passed by the Guatemalian Con-
gress and was signed by President
Osorio, making 3rd party traffic legal
between Guatemala and the USA.,

The notice was published in the
Diario de Centro America,, the Of-
ficial Gazette of Guatemala on April
16, and the handling of traffic became
legal 30 days after that date.

FUJR BUJR ZKEZK EFULQ
EFWQQ RQKW LTC WKEQL US
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EDITORIAL BY WAYNE GREEN

GAO REVIEW OF THE FCC

The General Accounting Office has
made an extensive investigation of the
FCC’s ability to enforce their regula-
tions and found them seriously want-
ing. This finding will come as no
surprise to any amateur who has ever
listened to the citizens band or to the
marine channels.

The GAO is most critical of the
FCC for not taking forceful action
against willful violators, particularly
the citizens banders. They point out
that the FCC has made it a practice of
reducing or cancelling fines, with the
result that enforcement of the rules is
virtually impossible. During 1971
there were 502 citizens band opera-
tors fined for violations. Of this num-
ber ten handed in their licenses and
paid no fines, 87 had their fines
cancelled entirely, and the remainder
had their fines reduced substantially.
Only 30% of the fines were collected!

When you consider that there are
an estimated 800,000 CBers, of which
approximately 799,999 are operating
in violation of the requlations — plas
who knows how many right in there
with them without the benefit of a
license — the 502 cited seems insignifi-
cant.

The GAO suggests that the FCC
might be more efficient if it got out of
the business of giving license exams,
inspecting shipboard radio installa-
tions, and cut way down on inspec-
tions of broadcast stations. They sug
gest turning over license exams to the
Civil Service Commission, which is
already in that business for other
branches of the government. This
might be better than having them
given by the FCC, though | personally
favor an investigation of means by
which authorized amateur radio clubs
might administer the exams — thereby
saving the government the cost of
giving the exams. Surely some means
can be devised which will result in an
honest system.

The GAO makes a point that the
lack of enforcement of the citizens
band has set up a bad psychological
situation which is resulting in a spread
of the contempt for regulations which
characterizes CB. Certainly we see
signs of this in the ham bands. The

threat of many repeater groups to
react to the new repeater reguiations
which they consider ridiculous by just
ignoring them certainly would never
be made if the example of chaos on
CB were not there.

Amateurs feel that they have a right
to reasonable requlations —and to
their being enforced. Right now we
have neither.

TVIBILL

The next time you find a piece of
paper in hand you could do a lot
worse with it than drop a note to your
congressman asking him to support
HR3516, a bill entered by Representa-
tive Teague of California which would
make it illegal for manufacturers to
put out radios and television sets
which would get interference from
amateur or CB rigs. How about that!
You should know who your congress-
man is by now.

SALES AGENTS FOR 73

Just recently we've signed on some
sales agents for 73 subscriptions and
books. This has worked out very well
for them — with incomes of $50 to
$100 a weekend being reported. One
agent made $80 just selling subscrip-
tions at two auctions on one weekend.

This is a golden opportunity to let
your hobby start paying for itself and
bring you some extra income. There
are some good territories left, so if
you have the time and means to get to
every ham activity within reasonable
driving distance and you have a good
outgoing personality — you don't sell
subscriptions by sitting at a table and
waiting for people to find you, you
have to make sure that everyone
knows you are there and what you are
there for — and you have to let them
know what you've got and why they
should subscribe right away. This
means getting some time every now
and then on the public address sys-
tem — going around and keeping after
everyone.

U.3. AMATEUR
FREQUENCY
ALLOCATIONS

CW Only Phone & CW
Extra 3.500- 3.775 3.775-— 4.000
Class 7.000- 7.150 7.150- 7.300
14.000-14.200 14.200-14.350
21.000-21.250 21.250-21.450
28.000—-28.600 38.500-29.700
650.000-50.100. 50.100-54.000
Advanced 3.525- 3.776 3.800— 4.000
Class 7.025—- 7.150 7.150- 7.300
14.025-14.200 14.200—-14.350
21.025-21.250 21.270-21.450
28.000-28.500 28.500-29.700
50.000—-50.100 50.100-54.000
General 3525— 3.775 3.890- 4.000
Class 7.025— 7.160 7.225— 7.300
14.025—14.200 14.275—-14.350
21.025—-21.2560 21.350-21.450
28.000-28.500 28.500-29.700
50.100-54.000
Novice 3.700— 3.750
Class 7.100— 7.150
21.100-21.200
28.100-28.200
SSTV Frequencies
Suggested
3.775— 3.890 3.845
7.150- 7.225 1.220
14.200-14.275 14.230
21.250-21.350 21.340
28.500—-29.700 28.680
50.100—-54.000

LICENSE FEES

(Al Lieonse il s s nr ety $9
ROMONVAL o o 5 ate ot arh wa s s ie $9
T e T L N $9
Modification . . . «ccocvevroesns $ 4
Special Call Sign . ..covveniines $25

Use FCC Form 610 and mail with
appropriate fee to:

Federal Communications Commission
Gettysburg PA 17325

LYNCH YOUR SECRETARY

If your club secretary does not
send for the special secret club 73
subscription offer and let you know
about this incredible trial offer deal,
then serious consideration should be
given at the next club meeting to
forming a lynch mob and getting
someone a little more diligent for the
job. Passing up this amazing opportu-
nity might be considered by some as
an offense to themselves, to the club,
to the community, to the country and
perhaps to all mankind.

Why take a chance?

Drop a letter to Ace Goodwin
W1GRO and demand that he send you
the special confidential secret club

(continued on page 104)
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MAXIMIZE
YOUR AMATEUR RADIO

MONEY.

What new 2M FM gives
me most for my money,
performance vs. price? The
answer'’s as clear as the superb
reception you'll get on the new
Standard 826MA, 10 watt, 2
meter FM transceiver. You'll
find such outstanding features
as 12 channels — with the four
most popular ones included —
and a RF output meter with
selection of 10 watts or 0.8 watt
for battery conservation. And of
course, our “‘Astropoint’’ system

that assures: top selec-
tivity, great sensitivity,
and rejection of unwanted sig-
nals on today's active 2M band.
Helical Resonators & FET front
end provide the performance
needed for tomorrows crowded
channels. Provision for tone
coded squelch to activate mod-
ern repeaters. A radio that won't
become obsolete. Occupiesless
than 200 cu. in. Weighs less than
5 Ibs. It has all the same "'Astro-
points” as entire Amateur line.

gy

NEW 22 CHANNEL BASE STATION
SRC-14U

Ultimate in a 2M FM Transceiver features:

[] 22 channels

0 AC & DC supplies Built In

(] 10W (1, 3 & 10 selectable)

(] Receiver offset tuning

1] VOX

] Three Front Panel Meters

[0 Plus many more exciting features.

For detailed information on these,; the complete Standard line and the name of your nearest dealer write:

Standard

Communications Corp.

213/ 775-6284 - 639 North Marine Avenue, Wilmington, California 90744
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Dave Ingram K4TWJ
Rre. 11, Box 499, Eastwood Vil. 50N
Birmingham AL 35210

Some confusion over identification
and information exchange was noted
during the Slow Scan contest this
year. Initially the plan was to ex-
change all information on SSTV; how
ever, Franco did make an exception
for those countries requiring SSB
identification of SSTV transmissions.
In fact, the actual Slow Scan exchange
was narrowed down to merely ex-
changing an ID frame with the QSO
number for each contact. You could
identify on SSB before, during, or
after Slow Scan transmissions if de-
sired (this will probably be the situa-
tion next year also). Some problems
still arose by stations using only SSB
and no Slow Scan. It is my under-
standing these QSOs were rejected.
Remember, this is not a hair, teeth
and eyeball DX massacre, but rather a
worldwide promotion of the SSTV
mode. Yet, like any contact, it must
have rules which must be followed. |
hope to have the complete contest
results next month, either in this
column, or the preceding newspages.

We have a guest column this month
written by Professor Franco Fanti,
I11LCF, on Slow Scan activity in
Europe. | have translated his info,
thus it may not reflect an Italian
accent. Franco was one of the original
Slow Scan pioneers in Europe. While
SMOBUO made the first European/
American QSO, Franco made the first
European/New Zealand QSO.

“There is a relatively large amount of home-
brew Slow Scan gear in Europe, mostly of
the classic MacDonald and K7YZZ design.
However, the second and third Slow Scan
contest results confirmed the large amount
of new commercially built gear now appear-
ing in Europe. Indeed, Slow Scan appears 1o
be catching on heavily in Italy. A large
market for SSTV gear is developing on
ltaly’s 27 MHz “business band.” In Italy,
this band comes under the Postal Depart-
ment and was first established for their
many fishing ships to use, etc. Also (as in the
U.S.) many illegal CB-type operators use this
band. Now both the legal (businesses) and
illegal (hobbyists) are starting to set up Slow
Scan gear on this band of frequencies. The
utilization of SSTV by large businesses is a
trend that may expand into other European
countries.”

| guess you have heard that JA's
can now legally operate SSTV. Judg
ing from the number that had been
watching pix on 20 meters, there
should be quite a group on very soon.
The VK boys say the first ones on had

very good pix. No info yet on their

gear, but | suspect their manufacturers
will be quick to recognize the tremen-
dous market,

Incidentally, | wunderstand some
overseas Slow Scanners (and others)
are having a real problem securing
parts. They send money and orders to
stateside companies and that is the
last of it. No reply, no parts, etc. |'ve
helped a couple of the fellows by
acting as an intermediary — they sent
me their money, | bought the parts
and sent them to the fellows. If other
SSTVers help a DX friend like this, we
will soon get even more countries on
Slow Scan. Why not ask them about
this durinag your next QSO. Further, |
would like to hear what companies the
DX ops are having problems with.
Then we can pressure them ... or the
involved mail services.
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Fig. 1. Modification for the popular 'MXV
monitor which enables a stair-step analysis
of the received video signal to be displayed
on the screen.

Here's another modification for
'MXV type monitors which should
prove interesting. Our thanks to Ed
Walker VE4CG, for the initial circuit.
(You didn’t miss the other modifica-
tion which was in the February issue,
did you?) Here the addition of two
pots and a DPDT switch converts the
screen display to astair-step spectrum
analysis of the ‘received video signal
(so called because of the various amp-
litude displayed for each frequency,
or gray shade). The connections
originally made to pin 4 and 5 of
IC110, the vertical deflection op-amp,
are broken and run through each side

of a DPDT switch, leaving tne ““down’’
position free. The “down"” positions
now connect to the wipers on the two
pots (see Fig.1). The 1 Meg pot
adjusts the size of the video discrimi-
nator pattern, and the 10K pot is for
proper centering of this display on the
screen (this may drift slightly, so place
it in a convenient location). The moni-
tor now gives either a Slow Scan
picture or video anaylsis, depending
on the position of SW1. This same
principle may be applied to practically
any monitor. All that is necessary is to
sample the video voltage just before
it's applied to the crt (1 Meg pot) and
run this small voltage to the vertical
amplifier/sweep stage. The second pot
(10K pot) is used rather than re-
centering with existing controls.

K4TWJ

AMSAT
NEWS

Michael Frye WBSLBP
640 Deauville Dr.
Dayton OH 45429

Good news for OSCAR 6 users —
the satellite will now be on for an
additional two days per week. The
satellite operating schedule is as fol-
lows:

Satellite 2/10M translator ON
0000Z Thurs.—2400Z Mon.
Satellite 2/10M translatar OFF

0000Z Tues.—2400Z Wed.

It should be noted at this point that
it is very important that you do not
try to use the satellite during the off
times. If you do hear the satellite it
will be the command stations either
running experiments or recording the
telemetry. Telemetry is very im-
portant in the operation of the satel-
lite and it is impossible for ground
command stations to receive it if the
translator is jammed with calls. If you
hear someone using the satellite please
do not try to contact them. They may
be part of an experiment or a test
Instead, log their calls and the time
and send it to AMSAT. Also, if the
satellite is not allowed to recharge, the
batteries will become weak and even-
tually one will reverse, destroying the
satellite for everyone. This problem of
weak batteries is caused by the small
dimensions of the satellite and limited
area of solar cells. To make matters
worse, one of the cells is malfunction-
ing and gives only intermittent power.
Please observe these times.

From information received from
AMSAT | find that only 42 of the 50
United States have amateurs comr
municating through OSCAR 6. Sta-
tions are badly needed in the follow
ing states:

Kentucky
Louisiana
Nebraska
New Mexico
South Dakota
Vermont
Wyoming

Why not try to gear up these states’
Possibly a group could form “DXpedi-
tions”' during weekends. Field Day
(June 23—24) would be more than an
ideal time to try. | have heard some
speculation on the possibility that
Vermont does not exist! Well, | dont
know about that, but if it does | feel
that whoever turns that state on had
better be ready for one heck of a
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time. | know quite a few amateurs
whc need Vermont to complete a
WAS.

AMSAT has asked us to continue
sending signal reports as they really
help in determining what OSCAR is
doing. In addition, for those amateurs
who copy telemetry, anyone observ-
ing an extra dot or dash on the end of
transmissions from the satellite will
you please send this information to
AMSAT (time, date, etc., included0?
This could indicate some form of
degradation in one of the channels of
the translator. This could be caused
by the abnormally high temperature
that has been observed recently and
further studies would like to be made
on this possibility.

| will continue to publish a list of
one reference orbit per day for the
month. To find orbital info for other
than orbits shown, simply keep adding
115 minutes and 28.75 degrees for

each succeeding orbit.
Orbit Date Time Longitude of Eq.
(June) (GMT) Crossing "W

2860 1 0154.0 75.9
2872 2 0053.9 60.9
2885 3 0148.8 74.6
2897 4 0048.8 59.6
2910 b 0143.7 73.4
2922 6 0043.6 68.3
2935 7 0138.6 72.1
2947 8 0038.5 57.1
2060 9 01334 70.8
1972 10 0033.4 55.8
2985 11 0128.3 69.5
2997 12 0028.2 54.5
3010 13 0123.1 68.2
3022 14 0023.1 63.2
3035 15 0118.0 66.9
3047 16 0017.9 51.9
3060 17 0112.9 65.6
3072 18 0012.8 50.6
3085 19 0107.7 64,4
3097 20 0007.7 49.3
3110 21 0102.6 63.1
3122 22 0002.5 48.1
3135 23 0057.,4 61.8
3148 24 0152.4 19,
3160 25 0052.3 60.5
3173 26 0147.2 74.2
3185 27 0047.2 59.2
3108 28 0142.1 73.0
3210 29 0042.0 57.9
3223 30 0137.0 71.7

It is with deep regret that | must
announce the death of Clinton A.
Petry W3AWN, who died of a heart
attack at the age of 67, while on tour
in Hong Kong, March 25, 1973.
“Cap’’ has been very active in AMSAT
and OSCAR promotion. He was
scheduled to be moderator of the
SpaceComm forum at the Dayton
Hamvention. | am sure his loss will be

felt by all.
WBELBP
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FCC NEWS

If you should need to report sus-
picious or improper radio activity,
anomalous signals, or interference,
contact the monitoring station nearest
you, rather than the FCC in Washing
ton. Address your report or complaint
to “Engineer in Charge, Federal Com-
munications Commission, (name of
city) Monitoring Station,”’at the vari-
ous addresses given below, listed
alphabetically by city or town. The
telephone number for each monitor-
ing station is also listed.

P.O. Box 89
Allegan M1 40901
(616-673-2063)

P.O. Box 1126

Denison TX 75020

(Ambrose Monitoring Station)
(214-965-7729)

P.O. Box 6303 Annex
Anchorage AK 99502
(344-1011)

P.O. Box 470

Belfast ME 04915
(207-338-4088)

P.O. Box 374
Canandaigua NY 14424
(315-394-4240)

P.O. Box 251
Chillicothe OH 45601
(614-775-6523)

P.O. Box 6

Douglas AZ 85607
(602-364-2133)

9900 West State Road 84
P.O. Box 22836

Fort Lauderdale FL 33315
(305-583-2511)

P.O. Box 1588
Grand Island NE 68801
(308-382-4296)

P.O. Box 1087

Imperial Beach CA 92032
(714-435-0048)

P.O. Box 632

Kingsville TX 78363
(512-592-2531)

P.O. Box 40

Laurel MD 20810
(301-725-3474)

P.O. Box 311
Livermore CA 94550
(415447-3614)

3222 Mcleod Road

P.O. Box 339

Bellingham WA 98225
(Marietta Monitoring Station)
(206-734-4196)

3600 Hiram- Lithia Spring Road, S.W.
P.O. Box 85

Powder Springs GA 30073
(404-943-5420)

P.O. Box 181
Sabana Seca Puerto Rico 00749
(809-784-3772)

P.O. Box 5126
Santa Ana CA 92704
(714-545-1333)

P.O. Box 191
Spokane WA 99210
(509-244-2141)

P.O. Box 1035
Waipahu HI 96797
(808-677-3954)

FCC ACTION IN RACES
DOCKET CASE

In Report No. 8495, dated April
20, 1973, the Commission has ordered
an inquiry into the feasibility of ex-
panded operation of the Radio Ama-
teur Civil Emergency Service
(RACES), which provides for amateur
radio operation during civil emergen-
cies.

A request by the New York State
Civil Defense Commission (NYCD), to
expand emission privileges for ama-
teur stations in the RACES program
was denied.

RACES is a radiocommunication
service conducted by licensed amateur
radio stations for civil defense pur-
poses only. The amateurs operate on
specifically designated segments of the
regularly allocated amateur frequency
bands, under the direction of author-
ized local, regional or Federal civil
defense officials, according to an ap-
proved civil defense communications
plan. Amateur licensees and certain
grades of commercial radio operator
licensees are eligible to operate
RACES stations, providing they are
enrolled as radio operators in the civil
defense organization.

RACES stations share the allocated
frequencies with other amateur sta-
tions. Since the privileges of amateur
radio operators classes (Section 97.7)
do not generally apply to the opera-
tion of RACES stations, and non-
amateurs may operate RACES sta
tions, the Commission stated, safe-
guards are necessary to insure that
non-essential RACES radiocom-
munication is not conducted at the
expense of regular amateur radiocom-
munications.

The Commission explained that it
was ordering the inquiry because it
had received no positive response to a
rulemaking proposal, adopted March
22, 1967 (Docket 17315), in response
to a NYCD petition, and it lacked
“any other substantive information™
on the need to expand RACES.

Four additional petitions for expan-
sion of RACES were filed later with
the FCC.

S ——————



The Commission invited comments
on specific questions as to whether
RACES is an effective means of pro-
viding needed communications during
local, regional or national emergen-
cies; if the present licensing system for
RACES stations is appropriate; if
RACES stations should be assigned
distinctive call signs that could be
used only for RACES activities. It also
asked for discussion on rule abuses by
RACES stations to determine whether
they are “commonplace,” and what
possible solutions exist to end them); if
additional frequencies, emissions, or
operators should be authorized for
RACES stations; the most needed
additional privileges; the consequences
to both RACES and the Amateur
Radio Service generally, if RACES
privileges are expended; the conse-
quences if the privileges are not ex-
panded; and additional safeguards, if
any, which might be required to in-
sure that non-essential RACES radio-
communication is not conducted to
the detriment of non-RACES amateur
radiocommu nication.

Comments are requested on or be
fore July 1, 1973.

The New York State Civil Defense
Commission petition, denied by the
FCC, asked for expansion of RACES
to permit the use of facsimile, F4
emission, in the 1800—-2000 kHz and
3500—4000 kHz amateur frequency
bands. The plan called for a RACES
radio link to serve as a back-up capa
bility to the primary wireline link in a
system for facilitating the collection,
interpolation and dissemination of
radiological fallout data from moni-
toring stations throughout the state.

The Commission noted that no one
filed comments supporting the New
York request. The American Radio
Relay League (ARRL) and the New
York State Phone Traffic and Emer-
gency Net opposed it. The New York
Telephone Company disputed the
New York State Civil Defense Com-
mission’s contention that New York
State’s “post-attack wireline survival
capability is an unknown,” and a
radio back-up link was necessary.

The four petitions for expansion of
RACES still before the Commission
include a request by San Diego
County, Calif.,, to operate RACES
stations by radio remote control
through a control link using non-
amateur frequencies; a request by the
California Disaster Office for exten-
sive rule changes, including expansion
and revision of frequency allocation
for RACES; a request by the Area
“D" Civil Defense and Disaster Board,
Pomona, Calif,, for authorization of
40F2 emission for radioteleprinter
operation in the frequency bands
145.17—145.71 MHz, 146.79—147.33
MHz and 220-225 MHz; and a re-

quest by a licensee to permit Tech-
nician Class licensees to operate in the
503.5—-53.75 MHz, 145.17—145.71
MHz and 220-225 MHz frequency
bands in RACES, and to authorize the
frequencies 146—147 MHz for
RACES with emissions of 0.1A1,
1.1F1, 6A2, 6A4 and 40F3.

Action by the Commission April
18, 1973, by Notice of Inquiry and
Report and Order. Commissioners
Burch (Chairman), Johnson, Reid,
Wiley and Hooks.

The Hamburglar

STRIKES AGAIN!

List from Past lssues:

Mfr., Model, Ser. No. Owner Issue
Coll. 6251 No. 10728 MSU ARC 6/72
E.Lansing MI

WRL Duo-Bndr 6010AT302 WAGFCY B6/72

HR-2A, 11 chan., 04071562 WAINVC 9/72

Collins Mic, Mod MMs, K4ACJ 9/72
No. 4294

Heath HW-100 & AC PS WAZIGP 10/72

Swan 2708, No. M-395430 WBHST 11/72

AF68 Ne, 10888 K5LKL 1/73

PMR8 No. 10918

M1070 pwr supply

Trio TR2200 No. 24)969 WA2ZBV 1/73

Clegg 22er No. 1900-578 WIDHP 2/73

Standard B26M No. 112007 WASBPCG 373

FM278B No. 27013-1141 W2LNI 4/73

FM-144-10L No. F459 WABWOA 4/73

NPC 107m pwr supply
2, 5AJ-IPL Onan Gen.,
No. 327885

The Muskegon Area Amateur Radio
Council reports the theft of the fol-
lowing pieces of equipment from their
club station sometime during the
week of March 12th: Electro-Voice
641 mic on Astatic GN series stand,
R.L. Drake R4B receiver SN 11578G,
R.L. Drake T4XB transmitter SN
17801G, R.L. Drake W4 wattmeter
SN 8390, Swan 250 six meter trans-
ceiver SN F154806, and a Swan ac
power supply SN 0653556. Any infor-
mation regarding this equipment may
be sent to the MAARC, P.O. Box 691,
Muskegon M| 49443 or WABGVK.
Area code 616 — 722-3910 or
744-1400.

Stolen from W6EGSR's auto on
March 10, 1973 in Berkeley CA:
Regency HR-2 Ser. No. 04-C2879 and
SB-34 Ser. No. 211828. Please notify
Frank Inami WEGSR, 1168 Hillcrest

Court, Livermore CA 94550 or the
Berkeley Police Department.

Also stolen was a Standard 826,
Ser. No. 011268 with an 806 front
panel and a Dycomm 500D amplifier
from the locked car (it was parked in
the driveway!) of Martin Siegel
WA2FSD, 22 Burbury Lane, Great-
neck NY 11023.

A Motorola HT220, Ser. No.
GJ7327 was bethefted from the
SUNYA Campus, Albany, N.Y. Re-
plies should be made to the State
University of N.Y. at Albany,
Washington Ave., Albany NY, c/o Mr.
Williams, SUNYA P.D.

o0 Mz BAND

Bill Turner WA@ABI
Five Chestnut Court
St. Peters MO 63376

WAQFEF writes from Chicagoland
that March was rather quiet until the
19th when he worked WATEXN on E.
Later the same day a very good aurora
set in, providing contacts with
WA2DPJ, WAITRFA, W3BWU,
WBBNGD and others. The aurora last-
ed six to seven hours. The following
day the band again prodcued aurora,
this time for only a short time, but
long enough to work Jim WB4YAB of
NE Kentucky. Also mentioned was an
E opening the 22nd during which
WA2DPJ was again heard. Dave men-
tions too that KDAGJ (also Dave) puts
a strong CW signal into the Chicago
area and is interested in startinga CW
net on 6 meters. Anyone interested
may contact him at 3322 W. 17th St.,
Davenport, lowa. | might add that
Dave is often heard in the St. Louis
area calling CQ on CW but seldom is
there evidence of anyone answering.

Elmer KOOCN writes that he has
returned to 6 meters after several
yvears of Inactivity only to find an
almost complete lack of contacts on
AM. The conversion to SSB is nearly
as complete as it i1s on the lower
frequencies. For some years now, and
with very few exceptions, all new
equipment has been basically SSB
with provision in some cases to insert
carrier for pseudo AM operation.
While there is still some AM operation
around, the amount is rather small
compared to what it was even five
years ago. | have been calling CQ on
AM for over two weeks trying to get a
signal report...not one signal has
been heard.

WA7FLB, ""Doc,” of Mayer, Ari-
zona, has recently experienced a little
trouble with his five-year-old linear,
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but the problem turned out to be just
a bad power switch contact... the
linear is back on the air and working
as well as ever. Doc says he has heard
lots of “burbles” of late but not well
enough to identify them.

Bob WAB5RBI, says Enid, Oklahoma
had openings February
3-4-5-8-9-10-12- and 22 covering
Maryland to California and Louisiana
to Utah. Of the April Ist aurora, Bob
says, ‘'l called CQ's both sideband and
CW but the only one | got a rise out
of was a South Dakota station...
sure wish | knew who he was...|
don’t think the many signals | heard
even realized that the band was
open...| heard many 0's yakking
back and forth but not doing any
listening . . . .”" Bob also mentions hav-
ing worked Arizona (WA7BXK) three
nights in a row with 5/9 signals.

Mike WA2DWZ would like to cornr
vert a Lafayette HA-460 to FM but
can’t find a commercial unit with
enough deviation at 50 MHz. | have
sent along some suggestions, but | am
sure Mike would appreciate hearing
from someone who has successfully
completed such a modification. You
may write Mike at 1381 Linden Bivd.,
Apt. 7F, Brooklyn, N.Y. 11212

Preliminary reports from the ltchy-
coo Park VHF ARC “Worldwide VHF

Activity” show a 50 to 100% increase
in activity over last year. Band condi-

tions in the East provided very good
ground wave and a number of stations
were able to take advantage of the
situation. WAT1RFA (Mass.) worked
several Pennsylvania stations, includ-
ing K3YWY and WA3EBX; K1ZKR
worked 123 stations in 8 states;
WA3NLH worked 9 states with a total
of 145 contacts. Congratulations are
again due this group for their effort to
increase VHF band occupancy.

The April 1st aurora previously
mentioned was one of the best | have
ever heard. | can recall only one
previous opening which could be comr
pared to this one. The first indication
here was around 2000Z, the initial
period lasted somewhat over 3%
hours, followed by an hour or so lull,
then opened again until after the plug
was pulled at 0400Z. Signals from
unusually far south were heard, with
Atlanta marking the southern edge as
received here.

April 8th brought a strong but
localized opening to Charleston, S.C. |
worked the entire 6 meter SSB popu-
lation of the area consisting of
WA3BSZ/4, W4USW, WB4TTY and
WB4AMJY. No other stations were
heard from this end. Several of the
above worked WOCCD, Omaha. This
was apparently the only other station
active on the western end of this
particular opening.

WAQABI
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13's WORLDWIDE
SALES REPRESENTATIVES

U.S. AREA REPRESENTATIVES
New Mexico/West Texas

Ambrose G. Barry, WAGHV/b
1010 Juniper Avenue

Alamogordo, New Mexico 88310

Midwestern States

Gloria M. Ligon, KBWKE
47160 Condor Street
Utica, Michigan 48087

DX REPRESENTATIVES

BCN Agencies Pty. Ltd.
178 Collins Street
Melbourne 3000, Victoria
Australia

The Wireless Institute of Australia
478 Victoria Parade

P.O. Box 36

East Melbourne, Victoria
Australia

Carlos Rohden
Caixa Posal 5004
Sao Paulo, S.P.
Brasil

Jim Coote

56, Dinsdale Avenue
Kings Estate

Wallsend
Northumberland, England

Radio Society of Great Britain
35 Doughty Street
London WC1N 2AE, England

Short Wave Magazine
55 Victoria Street
London, SW1, England

Bryan Fogerty

Irish Radio Transmitters Society
9 Wellington Street,

Dun Laioghaire, Eire

Wireless Services, P.U.Sukhadia,
1/16, Shantinath Bhuvan,

427, Sion Road

Matunga, C. Rly.,

Bombay 19, India

Orion Books

13-19 Akasaka 2-chome
Minato-ku

Tokyo 107, Japan

Tama Electronics Co., Ltd.
Towa Building 502

5156 Higashi Oizumi, Nerima-Ku,
Tokyo 177, Japan

Sun Electron Corporation
15—20 Takaban-1-chome
Meguro-ku, Tokyo 152, Japan

Kushal Harvant Singh

83, Aulong Road off Stephens Road
Kampong Boyan

Taiping, Perak, Malaysia

Gordon and Gotch Ltd.
P.O. Box 584
Auckland, New Zealand

G. H. Gillman

Smarts Road

Waikuku RMD

Rangiora, North Canterbury
New Zealand

New Zealand Assn. of Radio
Transmitters

P.O. Box 1459

104 Hereford Street

Christchurch, New Zealand

Harold C. Leon

P.O. Box 61141
Marshalltown, Transvaal
South Africa

South African Radio Publications
P.O. Box 2232
Johannesburg, South Africa

South African Radio Relay League
P.O. Box 3911
Cape Town, South Africa

Julio Antonio Prieto Alonso, EA4CJ
Donoso Cortes No. 58

Piso 50, Letra B

Madrid 15, Espana (Spain)

All Europe,
except Great Britain & Ireland:

Eskil Persson, SM5CJP
Frotunagrand 1

194 00 Upplands Vasby
Sweden

HAM HELP

If you need help getting your license, send 73 your name, address and
phone number. Don‘t be bashful — remember, it’s always easier when you
have someone to give you that added bit of confidence.

73 would appreciate amateurs and clubs looking this list over and helping

whoever they can.

Gary L. Weseman Mike Noar
4170 52nd St, Apt #12 9940 Belfair St.
San Diego CA 92105

Richard Groot
Rt #1

Donald A. Cook
R.R. 1

Bellflower CA 90706 Centerville IN 47330 Washington WV 26187



73 REPEATER ATLAS REGISTRATION

REPEATER CALL (WR only)

INPUTS OUTPUTS

FORMER CALL

LOCATION (City)

USEFUL RANGE (RADIUS)

STATE

REPEATER GROUP/SPONSOR

1 certify that | have received
no outside assistance while com-
pleting this form.

DATE

EQUIPMENT

TRUSTEE

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

ANTENNAS & HEIGHT

ID—-TYPE OR MFR.

[] SPLITSITE

] DIPLEXER

R,

fREPEATER UPDATE,

’ hfwemma
76 88

(;73706432

AZ

W7DAY

Phoenix 52.576-52.525

CA WRBGAAA Catalina Island 147.69-147.09
ex-WAGZZE
CT WIEOR Glastonbury 147 .69-147.09
GA Athens 13-73
IN WRBAAC Ft Wayne 34-94
ex-W3JBD
IN WASEAU 16-T76
MA KIUZR  Bellingham 146.46—-147.06
MA WAIHDS Agawam 146.40-147.00
MA WAIUIZ Boston 01-61
Mi WBBCSQ Jackson 28-88
Ml WSIIE Grand Rapids 16-76
T2250 or PL100D
NH KIVWJ Londonderry 147.66—147.06
OH WBEBNON Cincinnati 115-70
OH KBSCH Cincinnati 07-67
DK K&GCFM  Oklahoma City 22-82
Delete K5CEM
PA WR3AAA Freedom 25-85
RI WAIDOMS Providence 28-88
SD WABVWH Rapid City 34-94
TN KA4LSP Kingsport 16-76
TX WS5AW Big Spring 22-82

REPEATER DXing

oeveral repeater groups have asked
that some sort of confidential record
of telephone call up numbers be kept.
Every now and then someone is able
to get hold of a Wats line — or has a

10

friend on a test board — or something
which makes long distance lines avail-
able for a reasonable or less cost —
and the thought comes to mind —
how about connecting our repeater to
another one somewhere?

One local group has been working
toward making such contacts in all
states. The limiting factor is getting
the telephone numbers of different
repeaters so they can call in over the
autopatch systems.

If your repeater has a call up
feature and your group would be
interested in getting calls from other
repeater groups please send the call up
number to 73 Magazine. We'll keep it
reasonably confidential — that is we
won't publish it in 73 —and who
knows, you might have some extra fun.

UPDATES
NEEDED

|f you know of a new repeater or of
an established machine that has re-
ceived its WR call, mail in the above
form completed with as much infor-
mation as possible. We would prefer
having duplicate — triplicate — even
megaplicate information rather than
none at all.

TOUGHTONE
FOLLIES

HERE COMES THE BRIDE

1 3 3 3
Here comes the bride

1 4 6 6
All dressed in white

TWINKLE, TWINKLE,

LITTLE STAR
-9 9

Twin-kle, Twin-kle,
0 0 9

Lit-tle Star

OLD MACDONALD HAD A FARM

Bl ey g8 -3
Old Mac-Donald had a farm
9 9 00 &
EE-I|-EE-1|-OHH!

4 6 6 6 78
Agd on this farm he had

7
some chicks
9 900 4
EE-I-EE-I-OHH!

4 4 4 4 4
With a chick chick here
4 4 § 4 4
And a chick chick there
4 4 4§ 4 4 4§
Here a chick there a chick

e Tl TR Y 4
Ev-ry-where a chick chick
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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.

RE

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

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-6425
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BY, Gus Browning, W4BPD

Setting here each month, thinking
of various items to write about DX
and looking over a heck of a lot of
notes etc. you come to the conclu-
sion that it is impossible to tell you
all about everything, this means |
am sure to leave out something that
quite a few of you would have
iiked to know or read about, but |
have just a certain amount of space
for these “footnotes”. | try to do
what | can in the space available.
It would be interesting to do a
real “tracking-down" job on just how
certain “‘rumors’ or at times just
plain “lies” get started, its easy to see
how they get circulated after the first
blabber-mouth gets the story. What |
would like to track down to the
originator, is the rumor that Jack—
W2CTN was dead ! | got the info my-
self from a short letter from K4AEB,
Tava who lives over in Huntsville,
Alabama. Then | went ahead and
published it in my little magazine.
When the magazine was delivered a
few days later the telephone began to
ring, each caller telling me that this
was not true. W2GHK, Stu Meyer
even phoned Jacks home and was
told that this was not true. Of course
| retracted the story, mentioning that
| got the info from K4EAB. Tava then
phoned me telling me that he got the
info in the form of a “bulletin’ thats
published and delivered from the West
Coast — Now it would be interesting
to find out WHO TOLD THEM !
Just what was accomplished by any-
one circulating such a rumor is be-
yond me to grasp. | know there are
“sick people" in the world and it sure
would be fine if they stayed out of
ham radio, wouldn't it ?
| have found out from a number of
letters that NO ONE likes to be
referred to as a ‘'‘garden variety”

DX'er ! | mentioned. something in a
previous article about a *‘garden
variety'” DX'er. | suppose my choice

of words was wrong or something.
| suppose they should be referred to
as, "'casual DX’ers"” or something like
that. | wonder what “word " is best
to describe a “non-serious” DX'er ?

| see that now the VEG6 group of
fellows who have plans to put on a lot
of the “most needed" countries of the
world have delayed their trip some-
what because they are now building a
boat of their own to use for some of
their island hopping, | suppose. | can
tell you this is definitely the cheapest
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way to "‘go", but | warn them, look
out for that one (or maybe more)
land-lubber that may be in the crew,
they can cause you a lot of trouble
when those seas get a little rough and
they begin to get “pink around the
gills* ! And, another item of import-
ance is those fellows sure had better
be “‘compatable’ since its rough going
when 5 or 6 fellows are together 24
hours each day, crammed up in a small
boat. | know all about this because
| have been in the same situation a
number of times and each time | will
say to myself, “never again” ! So
| am just warning you fellows, be very
careful of the “crew’’ you take along !
If you are a little suspicious now, it
will get worse as the trip progresses.
Remember fellows, its wintertime
on the other side of the equator, the
summertime QRM is nil down there.
Since some fellows don’t like to do
battle from “down under" this may
be the only time of the year that you
can work certain of them. Of course
it may be a little hard on your ears !
(especially if you are on 80 or 160
meters), but it will be worth it if you
can snag a good one from down there.
All you fellows who have sent in
your WTW applications please be a
little patient with me because the
printer (NOT ME) was slow in deliver-
ing the stickers to me. We issue the
basic certificate for the first 100
countries and then when you qualify
for more countries later on and send
us the info we will issue you a sticker
to put on your WTW certificate. When
we first started the WTW we had
a different certificate printed for
each band and mode, this involved a
lot of printing and printers bills, so
to sort of streamline and cut costs we
now use the same basic certificate.
We have had a delay in delivery of
the 73-73-73 certificates also and |
hope by the time you are reading this
you will have yours in your hand.
In case you haven't heard about the
73-73-73 Certificate let me explain.
If you have worked 73 countries in
the first 73 days of 1973, you have
qualified for the certificate and all
you have to do is either send usyour
cards or just get three licensed ham
friends to certify the copy of the
list of the stations you contacted in
the first 73 days of 1973 and we will
send you your certificate. This is 73's
year, and NO OTHER MAGAZINE
can say that ! And, this certificate
is being issued for this momentous
occasion and this will never happen
again until the year of 2073 and
YOU wont be around then to help
73 magazine celebrate.
Plenty of places around the Mid
East that are gradually becoming rare
DX again. Such an ex-common place

as VS9A-Aden is one of them and
then there is Kamaran Island that
was always more or less rare, now

very rare. There is a group of islands
right near Aden, but in the Red Sea

called the Hanish group, the larger
one of them Great Hanish is claimed
by Yemen leaving about 10 smaller
islands, un-officially unclaimed. Here
is a good possible ““new country” for

some ‘‘daring,”” adventuresome DX'er

to go to and operate from. | feel that

| should warn you though that you
may have to dodge bullets from two
directions - The Yemenis and | have
heard that Israel just might have some-
one on some or one of them and they
may not like, uninvited visitors com-
ing there, looking around, and maybe
“talking" after they depart. |If they
are anything like Kamaran Island they
can have the place as far as | am con-
cerned (Kamaran Island is near-by so
| would assume they are all alike

more or less.) Very hot, humid, sandy
with very little breeze, and when that
blows its very hot - sort of like a blow
torch. From a DX viewpoint, its very
FB, from ANY OTHER viewpoint its
“unhealthy’. | wonder when that
part of the world will really open-up
again - if ever ?

Looks like good old ten is gone for
some years, and if things go like they
did some years back fifteen will be
the next one to be almost gone ex-
cept a very short time each day and
some days it never did open up for
any worthwhile DX to speak of.
Better get your ‘‘needed” countries
on fifteen right now fellows, because
you might not have that DX in there
too much longer. Get 'em NOW !

| wonder what ever happened to
the plans of Martin, OH2BH going to
that “‘new one' somewhere up around
the Baltic Sea area ? |t was supposed
to be a Brand New One, or so | under-
stood. How about it Martin Ole
Buddy 7. Lets get “hopping"” and put
it on the DX map, and just exactly
where is it anyhow ?

Then there is a little small piece of
land (actually mountain) at the Kyber
Pass thats a Neutral Zone, looked like a
good possibility for a new one when |
went through Kyber Pass some years
ago |F you could TRUST those guards
with those Long Barreled guns who
act as border guards there - They look-
ed MAD and MEAN to me ! | didn't
even SLOW DOWN after being check-
ed by their Passport control.

We are still looking for a good Ham
Club in some USA call areas to be
our WTW check points, no “pay”
but we will publish the name of the
various clubs a few times each year
thus they will get a little “‘free”
publicity, which is not bad for them.

de"ﬂw B PD
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Bill Pasternak WAZ2HVK/6
14732 Blythe Street #17
Panorama City CA

By the time you read this, the first
WR6E repeater will be in operation.
The prize WRG6AAA call has been
issued to the Catalina Island Repeater
which will be going on the air shortly.
This will also to my knowledge be the
first amateur repeater to operate from
an island, and coverage up and down
the Pacific coastline should be very
good. | know everyone congratulates
Catalina on their two firsts.

As | mentioned last month, my pet
project has been to try and set up a
transcontinental repeater link between
one of the local L.A. repeaters and a
machine on the east coast via tele-
phone. | already have this end set, but
need some help from the other side. If
your group is interested, please get in
touch with me. This will not be a
cheap project (unless your club or
repeater has access to a wats line; we
don’t). Aside from the fun aspect of
the project, it will enable FMers here
and back east to exchange ideas on a
one-to-one basis.

For a long time we have wondered

when repeaters would settle the ques-
tion of what type of break meant
what. Get on one machine and say,
“Break;”” you are welcome. Get on
another, do the same, and 25 fellow
hams jump to tell you that you are
committing a cardinal sin. About a
week ago | received in the mail what |
think may be one good way to go and
present it here for your consideration.
It comes from George K1TKJ, who
owns and operatess WR2AAA (ex
WA2SUR) and WATKGK.
“Use the word BREAK if your traffic is
URGENT (NOT emergency). Use Break-
Break Emergency only when life is at stake.
Traffic reports are not emergencies and
should not be broadcast to the world at
large. Call a station on frequency and tell
him — everyone else will hear at the same
time."”

Basically, what George says, is to
use your call (i.e., WA2HVK/6 or
WA2HVK/6 on frequency) to enter a
QSO already in process, and reserve
the Break, and Break-Break Emer-
gency for times only when they are
necessary. Having operated WA2SUR
almost from the time it went on the
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air, | know the validity of this system
first hand, and it works. It's a good
step in the right direction, and well
worth consideration as a national
standard.

All repeaters have jammers. They
come in all styles from the ones who
like to wipe out a QSO in progress
with an unidentified carrier, to the
music players, to the type who have
to prove their lack of manhood by
uttering obscene language atop
another QSO. To put it bluntly, there
are sick people found in every facet of
life, and we here in ham radio are
unfortunate enough to have our share.
It is beyond my comprehension why
someone would spend the time and
money necessary to join this “un-elite
club” that gets its kicks by making life
miserable for everyone else on the
channel, when the real enjoyment is in
belonging.

The best method | know of to date
in handling one of these problems is
to simply ignore it. It's not easy,
especially if the jammer is aiming his
attacks at you personally. Give a
jammer an audience and you will have
him with you for a long, long time.
Ignore him, and he will eventually
crawl back into the woodwork. To
again quote the WR2AAA group,

“To acknowledge a nut is to encourage a
nut.”

If he insists on staying around long
enough, he will eventually get caught,
his toys taken away and he may even
get sent to bed without his supper.

Heathkit has come through as we
all hoped they would. By the time the
March issue hit the stands, their VHF
Scanner was already on the market,
and now they have announced their
HW202 Two Meter Transceiver, de-
signed for those of us who like to roll
our own. It's sure a neat little package
with that built-in tone burst encoder.
Now who will be first with a 220 MHz
transceiver kit?

That of course gets us to the
subject of 220 and some good news.
The WBBALV and WEFNO two meter
groups are in the process of assem-
bling 220 machines, and two others
are in the works. One belongs to the
four guys who record meetings for me
when | can’t make it. The other,
tentatively dubbed ‘“The lcom Ama-
teur Radio Club” is the brainchild of
Bill WABNTW, Max K6GLG and
Warren WAG6JMM. It will be com-
pletely solid state and located on a hill
1300 feet above the L.A. basin. It
seems that a number of years ago Bill
had a 220 AM repeater on the air out
here (probably the first anywhere) but
took it off the air due to lack of users.
We hope his present effort meets with
greater success.

Going down by about 150 MHz or
so, a quick note on 6 meters. While

activity there is in no way overwhelm-
ing, there are quite a few stations that
seem to be dedicated to keeping the

band alive. Such a group worth noting

is the Los Angeles Metropolitan Traf-
fic Net. They meet every evening
except Sunday at 50.40 MHz AM. |
happened across the net one evening
last week, checked in, and originated
some traffic to Lou K2VMR in New
York. Lou received the message in less
than 24 hours and confirmed receipt!
Now that’s what | consider traffic
handling.

WA2HVK/6
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Joe Kasser

1701 East-West Highway, Apt. 205
Silver Spring MD 20910

At this time of the year most of us
are about to take a well-deserved
vacation. Those of you coming to
Washington D.C. might be interested
in reading about amateur radio in the
Washington area.

Two meter FM is very active. There
are repeaters on 01-61, 07-67,
28—88, 31-91, and 37-97 (whistle-
on) in the area. Both the 01—61 and
31—-91 repeaters have autopatch facili-
ties. There is no repeater on 34—94,
but 94 is a well-used simplex channel.
By the time this article gets into print
there should also be repeaters on
22—-82 and 25—85. The 25-85 re-
peater is being assembled by AMSAT,
so if you wish to talk to the active
AMSAT personnel, carry 25—85. 85
simplex is being used at present as an
AMSAT intercom channel, and the
25—85 repeater is planned to improve
the coverage. If you are driving into
Washington, there are also repeaters
located near Washington. 04—64 is in
Damascus, Maryland (north of
Washington on [-70s), 16—76 is in
Baltimore, 13—73 is in Frederick,
Maryland and 146.46—147.06 is in
Annapolis. Although these repeaters
are some distance from Washington,
anyone with a handy-talkie in a tall
hotel will have no trouble in com-
mu nicating through them.

Talking of handy-talkies, do you
own a TR-22? Well, this month’s
column was written with you in mind.

TR-22 Modifications

Have you ever waited for a call (on
the TR-22) in vain, only to find that
the rig was switched off, or have you
ever put the rig away for the night and
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Another American Favorite!

A discriminating ham and Yaesu prod-
ucts go together like that old Amer-
ican favorite, ham and eggs. That's
why there’'s an ever-increasing de-
mand for the complete line of amateur
radio products now available from
Yaesu Musen USA Inc.

Yaesu products are a natural for
American hams because of their strict
standard of high quality. And because
Yaesu now has its own factory in the
U.S. to provide direct service and to |.
back up its dealers throughout the
country. _

Another American favorite. Hamand | a

Yaesu.
YAESU MUSEN USA INC.
7625 East Rosecrans Ave., Unit #29,

Paramount, California 90723

YAESU
\/ Phone: (213) 633-4007
YAESU DEALERS:
HENRY RADIO STORES ED JUGE ELECTRONICS
Los Angeles, Anaheim, Calif.; Butler, Mo. Fort Worth, Dallas, Texas.
HAM RADIO OUTLET AMATEUR ELECTRONICS SUPPLY
Burlingame, Calif. Milwaukee, Wis.; Cleveland, Ohio.
RACOM ELECTRONICS FRECK RADIO & SUPPLY
Renton, Wash. Asheville, No. Carolina.
WILSON ELECTRONICS HARRISON RADIO
Pittman, Nev. Farmingdale, New York, Valley Stream, N.Y.



come back the next morning to find
that your batteries are discharged be-
cause you left the rig on overnight?
For about $1 and a little effort you
can insure that such things will never
happen again. The magic cure is
known as an LED (a light emitting
diode). This is a solid state lamp that
will put out a good visible light for
about 10 mA of current. It is even
detectable in bright sunlight.

The modification is simple: just
connect the LED in series with a 1
K resistor and put it across the 12V
supply line. There 1s plenty of space
to put the resistor inside the rig. The
LED can be a Fairchild FLV-110 or
other manufacturer’s equivalent. |
used a HP device because it came with
a handy mounting bushing. The LED
(and/or bushing) is pushed into the
hole already drilled in the panel and a
dab of epoxy cement put on it to hold
it in place.

This modification gives the rig a
power-on indicator, improves the
appearance of the TR-22 and should
be equally applicable to other FM rigs.

Have you ever wondered what is
under that "'stuck on’" label on the
front panel of the TR-22 (in older
models), but have been unwilling to
find out for fear of defacing the rig?
Well, wonder no more — for under the
label is the original panel logo that
says Trio TR-2200. The panel comes
off easily and does not leave any
marks on the panel. Tell someone you
are running a TR-2200 and they will
say, "‘What kind of a rig is that?”

Have you ever had any difficulty in
remembering what crystals are in
which switch position? You have?
Well, W3ATE has come up with an
instant modification that will end that
problem forever. The TR-22 switch
knob has a see-through section that
indicates the selected channel.

The modification works like this:
First, determine the crystal positions.
Set the knob to position #1, then
loosen the two screws in the knob and
remove it. You will then see the
channel numbers. Prepare some stick-
on labels as follows: Type on the
sticky labels the numbers to corres-
pond to the crystals — for example,
91 would be 146.91 MHz and 94,

146.94 MHz — then stick these labels
over the switch position numbers.
You might even make simplex channel
labels of a different color than the
repeater ones. Then replace the knobs
and tighten the screws. Make sure the
knob goes into its original position
(position #1) when you tighten it up.
The channel number modification
is the most painless and should be
tackled first. When you have done
that you might develop the courage to
drill a hole in the panel, but take care.
G3ZCZ/W3
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MASS, AMATEUR RADIO WEEK!

The Amateur Radio Operators of
Massachusetts invite all amateur radio
operators to participate in the Fifth
Annual Massachusetts Amateur Radio
Week. Certificates of Recognition will
be issued to all amateurs who take
part in the Operations program for the
week. Operating times are from 0001
GMT June 10th to 2400 GMT on
June 16th. Massachusetts amateurs
must work 16 other Mass. amateurs.
The rest of New England, work 8
Mass. amateurs. All other U.S. ama-
teurs must work 5 Mass. amateurs.
DX, including KL and KH, must work
2 Mass. amateurs. Any band and mode
may be used.

Applicants must include a No. 10
size stamped, self-addressed envelope
(DX enclose 1 IRC} with their appli-
cation, which must be received no
later than July 31, 1973. Submit
applications to William C. Holliday
WAITEZA, 22 Trudy Terrace, Canton
MA 02021,

ORLANDO HAMFEST

The Orlando Hamfest/Southeastern
FM Convention will be held in
Orlando, Florida June 2nd and 3rd,
1973. Location: Fairgrounds Exposi-
tion Hall in downtown Orlando. Fur-
ther info may be obtained from Clair
E. “Buzz” Showalter, WAUFL, 1810
Lorena Lane, Orlando FL 32806.
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DES MOINES HAWKEYE HAMFEST

The Des Moines Radio Amateur
Association will hold a Hamfest
Sunday, June 17, 1973, from 8 a.m.
to 6 p.m. in the Teen Town Arena of
the lowa State Fairgrounds. Give Pop
a present for Father's Day and bring
him to the Hawkeye Hamfest. Lots of
free parking — refreshments — lots of
room for Flea Market. Limited num-
ber of covered booths and extra tables
available at small charge. Open area
inside the arena at no extra charge.
Dealer displays, valuable prizes and
XYL activities. Auto races and camp-
ing on Saturday night, extra. Registra-
tion $1.50 advance, $2.00 at gate.

Write Des Moines Radio Amateur
Association, Box 88, Des Moines,
lowa 50301,

AKRON GOODYEAR PICNIC

The Goodyear Amateur Radio Club
(Akron) will hold its 6th Annual
Hamfest Picnic on June 17 at Good-
year Wingfoot Lake Park east of
Akron, 1 mile west of Suffield, Ohio
on County Rd. 87 near Ohio Rte 43.
Join us for an enjoyable day of
entertainment, swap-and-shop, prize
awards, and good fellowship. Refresh-
ments, displays, huge flea market.
Hours: 10 a.m. to 6:00 p.m. Family
admission $2 prepaid, $2.50 at gate.
For details, tickets, and map, write to
Floyd Gilbert, 1976 Newdale Avenue,
Akron, Ohio 44320.

CENTRAL KANSAS ARC

The annual hamfest is scheduled for
Sunday, June 3, 1973, at the 4-H
Complex, Kenwood Park, Salina. For
early arrivals there will be a dinner
Saturday evening. Registration starts
Sunday morning at 9:00 a.m., with a
program of interest to OM, YL, XYL,
and harmonic. Covered-dish lunch
with beverages supplied by the club.
Talk-in on 146.34—94, and 3920 kHz.
For more information write
WNODEQ, William Peck, 1028 W.
Ash, Salina, Kansas 67401.

PENN-CENTRAL HAMFEST

The tenth annual Penn-Central
hamfest will be held by the Williams-
port and Milton clubs on Sunday,
June 3, 1973, at the Union Township
Volunteer Fire Co. grounds on Route
15 in Winfield PA. This informal
hamfest with indoor and outdoor
facilities for contests, auction, and
flea market, will start at 12 noon.
Gate registration $3.00, XYL and
children free, free parking. Talk-in on
3940 and 146.52/146.94 MHz. More
info from Clair Yeagle WA3QXI, 714
N. Main, Watsontown PA or call
717-53809292.
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ARMED FORCES CONVENTION

On-the-air amateur radio facilities
will be providea by K4NAA during
the Armed Forces Communications
and Electronics Association conven-
tion in June. K4NAA is the official
AFCEA amateur radio station, provid-
ing attendees with amateur facilities
to contact friends during the conven-
tion on June 5, 6 and 7, 1973. The
K4NAA portable station will be
operational from 1000 to 1800 EDST
with two available positions for CW
and SSB on the 10, 15, 20, 40 and 80
meter bands. A specially designed
QSL card has been prepared. Please
bring your original FCC license if you
plan to operate. The convention will
be held at the Sheraton-Park Hotel in
Washington, D.C.

WORKED ALL MASS.
CITIES & TOWNS CONTEST

In celebration of Massachusetts’
Radio Week, a contest will be held
from 0001 GMT June 10th to 0004
June 14th. One point is scored for
pach station worked, regardless of
band or mode utilized. There are a
total of 3561 Mass. cities and towns
and the final score is the no. of
different Mass. stations worked times
the no. of different cities and towns
worked. Entries must be recieved no
later than July 31, 1973, and submit-
ted to Nina Robbins, 30 Prospect St.,
Bridgewater, Mass., 02324. For com-
plete contest rules write to Steven
Rich WA1DFL, Publicity Chairman,
Massachusetts Chapter National
Awards Hunters Club, 31 Arlington
Ave., Revere MA 02141.
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The Egyptian Radio Club Inc. will
hold its annual Ham-Picnic Sunday
June 24, 1973 at the Club grounds,
700 Chouteau Slough Rd., Granite
City, Illinois. Something for every-
one — prizes, games for the children,
food at the club house, parking for
swaps — etc. For further info write
Andy Anderson K9KXP, 1712 No.
Keebler St., Collinsville, lllinois
62234.

ROMAN HOLIDAY

The Rome Radio Club sponsors its
21st consecutive Ham Family Day on
Sunday, June 3, 1973, at Beck's
Grove, 10 miles west of Rome. Tech-
nical talks, contests, equipment dis-
plays, ladies’ and children’s fun pro-
grams. Meetings: The Post Office Traf-
fic Net, Air Force MARS, and Repeat-
er Council. Flea market with plenty of
display space. Registration starts at
11:00 a.m. and ends with that famous
(all you can eat) steak and chicken
dinner served at 5:00 p.m. Advance
reservations: Adults $5.75, children

JUNE 1973

under 12, $2.00 — under 6, FREE.
Tickets at the gate: add 50¢. Tickets
w/o dinner at gate: Adults $2.00,
children, FREE. Send your reserva-
tion ASAP to Rome RC, P.O. Box
721, Rome, N.Y. 13440.

3/8 "-24 threaded base to fit standard
mobile ball mounts. It has the same
outstanding electrical characteristics
as the Model CGT-144.

For complete specifications contact
New-Tronics Corporation, 15800
Commerce Park Drive, Brook Park OH

ATLANTA 45th ANNUAL HAMFEST 44742

This event will be held June 9 and
10, 1973, at Lenox Square, Atlanta,
Georgia. Approximately 2,500 ama-
teurs attended last year’s hamfest, and
with the expected continued growth it
Is sure to become one of the biggest in
the U.S. For information write Phiip
R. Cass W4BTW, VP Atlanta Radio
Club and Hamfest Committee Chair-
man, 175 West Wieuca Road, N.E.,
Atlanta GA 30342.
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Extremely low radiation angle, 5.2
dB gain over a 1/4 wave ground plane,
low SWR and wide bandwidth are
features of Husuer CG-Series Super
Gain two meter collinear mobile an-
tennas from NewTronics Corpora-
tion.

Model CGT-144 is a complete sys-
tem including collinear antenna with
stainless steel radiating sections, 180’
swivel ball, heavy duty trunk lip, and
17 Mil Spec RG-58-U coax with
factory attached connectors. Power
rated at 200W FM, the completely
operational CGT-144 has a SWR of
1.1:1 (typical) at resonance and a
SWR within 1.5:1 over its 6 MHz
bandwidth of 143—149 MHz. Overall
length is 86 inches.

The Hustler Model CG-144 consists
of the 84" collinear antenna with

DIP SOCKETS
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A new line of 14- and 16-pin
dual-in-line sockets incorporates a
tapered entry way for easy automatic
or manual insertion. The wide, cham-
fered entry accommodates slightly
bent or misaligned component pins
and guides them to strong gold plated
beryllium-copper contacts. The com-
pact R714-2 and 716-2 sockets reduce
the height of DIP components by
nearly 50 percent over conventional
sockets. The individual contacts are
precision spaced for insertion in per-
forated circuit boards and they may
be placed immediately end-to-end or
side-by-side for maximum packaging
density.

The sockets are available in 1000
unit packages and also in five unit
packages for smaller users. Contact
Vector Electronic Company, 12460
Gladstone Avenue, Sylmar CA 91342

POSITIVE PC PROCESS

Vector has introduced a pc board
that is factory coated with + positive
photo resist that does away with the
usual artwork reversing step required
with negative resist. After using their
pre-printed pads, contact tabs and
tape interconnections to lay out the
full size pc pattern on a piece of clear
mylar film, the completed master is
placed on the photo sensitized board
and a contact print is made under
photo-floods or in strong sunlight.
The board is then dipped in developer
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trom the Wopld's

Number One Manufacturer
of Amplifiers

The biggest, broadest, finest line of amateur
power amplifiers

2K-4 ... THE "WORKHORSE"

The 2K-4 linear amplifier offers engineering, construction
and features second to none, and at a price that makes it
the best amplifier value ever offered to the amateur.
Constructed with a ruggedness guaranteed to provide a
long life of reliable service, its heavy duty components
allow it to loaf along even at full legal power, If you want
to put that strong clear signal on the air that you've pro-
bably heard from other 2K users, now is the time. Move
up to the 2K-4. Floor console or desk model . . . $845.00

ZK-ULTRA ... THE “ULTIMATE"

There has never been an amateur linear amplifier like
the new 2K-ULTRA. Small and lightweight, yet rugged
and reliable ... all that the name implies. The ULTRA
loafs along at full legal power without even the sound of
a blower. Its anode heat is silently and efficiently con-
ducted to a heat sink through the use of a pair of Eimac
8873 tubes. In fact, all of its components are the very
best obtainable. The price ... $845.00
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TEMPO /2001

Small but powerful, reliable but inexpensive, this ampli-
fier is another top value from Henry Radio, Using two
8874 grounded grid triodes from Eimac, the Tempo 2001
offers a full kilowatt of power for SSB operation in an
unbelievably compact package (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
expensive amplifiers. This equipment is totally compatible
with the Tempo One as well as most other amateur trans-
ceivers. Completely wired and ready for operation, the
2001 includes an internal blower, 2 relative RF power in-
dicator, and full amateur band coverage from B80-10

meters. $545.00

TEMPO /6N2

The Tempo 6N2 combines most of the fine features of
the 2001 for 6 and 2 meter amateur operation. The am-
plifier uses the same small cabinet, the same modern
tubes, the same inherent quality for 2000 watts PEP
input on SSB or 1000 watts input on FM or CW. The rig
is completely wired in one small package with an internal
solid-state power supply, built-in blower, and RF relative
power indicator. $505.00

3K-A COMMERCIAL/MILITARY AMPLIFIER

A high quality linear amplifier designed for commercial
and military uses. The 3K-A employs two rugged Eimac
3-500Z grounded grid triodes for superior linearity and
provides a conservative three kilowatts PEP input on
SSB with efficiencies in the range of 60%. This results
in PEP output in excess of 2000 watts. In addition, the
3K-A provides a heavy duty power supply capable of
furnishing 2000 watts of continuous duty input for either
RTTY or CW with 1200 watts output. Price ... $1080.00

2K-ULTRA

Prices subject to change without notice.

&
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim. Calif. 92801 714/772-9200
Butler. Missouri 64730 816/679-3127

“World's Largest Distributor of Amateur Radio Equipment”
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they’'re hoth
Tempo... SO
you can't

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. PRICE: $545.00

THE
TEMPO

ON

The Tempo 6N2 combines most of the fine features of
the 2001 for 6 and 2 meter amateur operation. The am-
plifier uses the same small cabinet, the same modern
tubes, the same inherent quality for 2000 watts PEP
input on SSB or 1000 watts input on FM or CW. The rig
is completely wired in one small package with an internal
solid-state power supply, built-in blower, and RF relative

power indicator. $595.00

Prices subject to change without notice

Henry il

11240 W. Olympic Blvd., Los Angeles, Calif. 90064

213/477-6701
714/1772-9200
816/679-3127

“World's Largest Distributor of Amateur Radio Equipment”

931 N. Euclid. Anaheim, Calif. 92801
Butler. Missouri 64730
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-every situation.
|
|E THE MODEL 4-BTV

FIXED STATION

TRAP VERTICAL
40 through 10 meters

ONE SETTING FOR TOTAL
BAND COVERAGE

e Lowest SWR—PLUS! » Bandwidth at its
broadest! SWR 16 to 1 or better at band
edges. ® Hustler exclusive trap covers
“Spritz"” extruded to otherwise unattainable
close tolerances assuring accurate and
permanent trap resonance. ® Solid one
inch fiberglass trap forms for optimum elec-
trical and mechanical stability. ® Extra
heavy duty aluminum mounting bracket
with low Jloss—high strength
insulators. ® All sections 1%" heavy wall,
high strength aluminum. Length 21
5'". ® Stainless steel clamps permitting
adjustment without damage to the
aluminum tubing. ®* Guaranteed to be
easiest assembly of any multi-band
vertical. ® Antenna has 3%"-24 stud at top
to accept RM-75 or RM-75S Hustler
resonator for 75 meter operation when
desired. ®* Top loading on 75 meters for
broader bandwidth and higher radiation
efficiency! ® Feed with any length 50 ohm
coax. ® Power capability—full legal limit
on SSB and CW. ® Weight: 15
pounds ® Price: $47.95 Amateur Net

o L
s . o
| Pﬂfdvﬁffb mﬁ Couuft LETLCS
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Henry nadly

11240 W. Olympic Bivd., Los Angeles, Calif. 90064
213/477-6701
714/772-9200
816/679-3127
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for about three minutes and the board
pattern will appear, ready for inspec-
tion and possible retouching. At this
point the board is complete except for
etching, drilling and trimming, which
are normal operations anyway.

The big advantage with the Vector
method is that no special equipment,
other than a nimble set of fingers, are
required to produce {(and reproduce)
high quality pc boards. Everything
vou need is supplied with one of their
kits, the + positive photo sensitized
board, layout tape and film, develop-
er, the etchant and even a plastic bag
for use as an etching container. One
happy volunteer working in the XYL's
kitchen can turn out enough boards in
an evening to keep his buddies happy
for a long time. Contact Vector Elec-
tronic Corp., 12460 Gladstone Ave.,
Sylmar CA 91342. (212) 365-966 1.

ALPHA ENCODER

The new Alpha ST-85J-107 multi-
frequency encoder makes it possible
to encode up to five frequencies of
sub-audible continuous tone or high
frequency burst tone (20 Hz to 3000
Hz) and is ideal where multiple base
station or multiple repeater tone ac-
cess is required.

For rigs not equipped with the
necessary pin sockets, a kit is provided
that can be field installed and a five
position tone selector switch is in-
cluded along with complete instruc-
tions. The ST-85J-107 is comprised of
miniature plug-in thick film hybrid
modules, which makes changing fre-
quencies or adding frequencies excep-
tionally simple. The thick film hybrid
technique and the all electronic non-
reed design, eliminates many of the
problems generally associated with the
use of reed relays. There is no falsing
from vibration and a far greater degree
of shock resistance from dropping.

Frequency stability is plus or minus
5% over a temperature range of -40°
to +100°C. Current requirement 3.5
mA at 12.6V dc.

For more information contact
Alpha Electronic Services, Inc., 8431
Monroe Avenue, Stanton CA 90680
(714) 821-4400.
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HEP INDEX

The new 1973 Motorola HEP cross
reference guide contains over 43,000
isting of transistors, diodes and SCR's
with HEP replacements for each. Be-
sides the 66 pages of listings, there is a
complete catalog giving ratings,
characteristics and base diagrams for
each HEP device. Handy guide lines
are given that will assist a beginner to
select and get the most performance
from HEP substitutions.

The Cross Reference sells for 50¢ at
most electronics distributors or from
Motorola Semiconductor Products,
Box 2953, Phoenix AZ 85036.

TOUCH TONE PAD

Just about everyone agrees that the
ultimate in FM operation is a hand
unit that can be carried everywhere, |f
you work through a repeater with
autopatch or Touch Tone controlled
functions you could be missing out on
half of the available enjoyment if you
can’'t use them. An accessory Touch
Tone pad is the answer.

/3 recently had a pad installed on a
KP 202 hand unit (similar to the
Tempo/fmh) by Waller Electronics in
Chevy Chase MD. The job they did
was superb. Almost looking like origi-

nal equipment, the pad fits neatly
under the speaker and projects from
the front panel about the same dis-
tance. Practically no weight is added
as the tone generator is @ miniature |C
(negative weight!) and the small
mounting case is of a strong alloy.

The unit works great. A squeeze of
the transmit bar puts 16 tones at your
fingertips so you can place calls

through the autopatch from the
weirdest locations imaginable.
Contact Waller Electronics, P.O.

Box 9913, Chevy Chase MD 20015,
301-652-0996.

MICRO SSTV PICTURES

An

adjustable carriage kit is
available that enables owners of
Robot cameras to focus on objects
smaller than a postage stamp! A vari-
ation of the lens extension principle,
the modification lets you move the
vidicon back from its original position
at the rear of the lens to the proper
distance required for close-up focus-
ing.

The kit is uncomplicated and in-
stalls in a couple of hours. The car-
riage mounts between the lens mount
bolts .and the two existing chassis
holes at the rear of the case. The long
adjusting screw requires that only one
hole be drilled for its rear mount
because its front bearing plate is again
secured by the lens mount bolts.
Focusing is achieved by turning the
adjusting screw which moves the vidi-
con toward or away from the lens.
Normal operation of the camera is not
impaired as the vidicion can be re
turned to its original position against
the camera’s hex spacers.

After the kit was installed in 73's
Robot camera, everything was hur-
riedly connected up. The camera was
mounted pointing down at the opera-
ting desk approximately 7 cm away
from the surface. A quick look around
for an object on which to focus
naturally resulted in a copy of the
latest issue of 73. Positioning a small
schematic under the lens and turning
the focus screw resuited in a large
image of two bias resistors and their

Continued on page 100...........
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INSURANCE COVERAGE ADVICE

| am an insurance broker — in New
York State you are covered for ham
gear if your car is broken into. You
can endorse your auto policy and pay
a small premium, as | have done on
my business accounts where the in-
surance carrier has charged $10 and
added protection of theft of the entire
gear. It can be obtained — ask your
local broker.

Under Homeowner's policies, we
have paid claims for windstorm da-
mage, subject to the Homeowner's
deductible of $50 or $100, to anten-
na, TV or ham. If the amateur has
only a Dwelling policy, then have
your local broker under the Extended
Coverage endorsement, eliminate
under Windstorm & Hail the exclusion
to Radio or Television antennas, in-
cluding their lead-in wiring, masts or
towers, and coverage will be afforded
at the rate of $2.81 per $100 of value.
A $1,000 antenna or tower would
cost $28.10 per year.

| hope this helps.

Larry Schulman WAZFVP
Flushing NY
_ WBKID
PG ™ gy

The whole chain of events started
slowly back in September 1972 when
Carl KBPAX happened to mention
that in his business acquaintances he
had come across another ham with the
call sign WBKID, but couldn’t recall
any name or address. | assured him
that my call sign had not lapsed and |
would appreciate his letting me know
if he came across the fellow again. |
dismissed the whole thing as a mix-up
in calls.

My worst fears were suddenly con-
firmed just before noon December 21,
1972. W8BKID/Mobile 8 gave a call on
the Muskegon, Michigan Civil Defense
Two Meter FM Repeater (KBWNJ
22/82). Monitoring at the time were
WABGVK, WB8S8HDD, WB8BNHX,
WAB80JI, WBQAO, WS8TBP and
WABS8SCS, all of whom recognized the
call sign but not the voice. Some
comments about “bootlegging” and
illegal call signs were bantered about,
and then my wife, who had been
listening to the strange goings on,
frantically called me in from my job
of shoveling snow. ““Somebody else is
using your call on the repeater,”
Jackie said.

| broke in on the frequency only to
hear WABGVK return, “W8KID meet
WSBKID!” Paul Hollinger, the other
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W8KID, was probably just as surprised
as | at the happening of that day. A
fellow ham riding with Paul attested
to the fact, over the air, that he did
indeed have the call sign W8KID
assigned to him by the FCC.

About a month after writing
Gettysburg on the subject, Richard C.
Zeigler, Chief, Gettysburg Processing
Section, sent me a cordial letter
verifying the call sign was mine and an
explanation of what had occurred.

When Paul moved from Area 9
(formerly K9GAI) to Area 8 in Janu-
ary 1971 the computer mistakenly
assigned my call sign to him and
removed my data from the machine.
When | renewed my license in June
1972, Paul’s data was in turn removed
from the computer with the resultant
error of both of us having been issued
the same call sign.

By now Paul has probably been
issued another call sign and hopefully
there ends the tale of two calls. There
must be a moral to this whole thing,
but I'm not about to probe that area.

Dick Haﬂimy W8KID
Whitehall MI

FCC NO JOKE

When the FCC dropped the bomb
last fall (Docket 18803), commonly
called the new repeater regulations, |
was aghast. | wrung my hands In
anguish, thinking of all the money and
energy we had expended in our re-
peaters. | had visions of 75% of the
repeaters going off the air on June
30th.

Then the idea struck me — it was so
obvious, | had to laugh. It was the
most ingenious April Fool's joke ever
devised.

| listened as the weeks went by to
the cries of outrage on 94 and 76,
snickering to myself and feeling some-
what guilty for not letting them in on
the big secret. With tongue in cheek, |
agreed with the cries and moans |
heard in the QSQO’s. In times of doubt
| reassured myself with the fact that
these were grown men at the FCC, full
of respect and admiration for the
amateur service. | had to be right or
else the only other plausible explana-
tion was a collective loss of sanity.
Nonsense!

As April 1st neared, | could hardly
contain my mirth and excitement.
The big day arrived — | watched the
early TV news, and there wasn't a
word, The noon news and hourly
radio broadcasts came and went and

still there was nothing. The Sunday
newspaper arrived; | searched it page
for page, and not a line. It was
perhaps too inconsequential for the
news wires.

That evening | went downstairs and
copied the MARS RTTY broadcast
and there wasn’'t a word. W1AW was
completely silent on the subject. Well,
it was Sunday; maybe it was inap-
propriate to pull such a monumental
joke on the Lord’s Day.

All day Monday the ritual was
repeated and still no word. But there
was still hope — it was probably being
held up for a first line article in QST.
Finally, QST arrived, and with frantic
fingers | leafed through the pages. Not
one word about it. Still there was
hope — if it was in print at all, it
would be in /3.

The new issue of /3 arrived and
again | scanned page by page only to
find that | had searched in vain. |
hung my head, my shoulders sagged.
It was true! The FCC had lost its
collective mind! God help us all!

Bob Hileman WA8SSM
Weirton WV

HELPING HAM NEEDED

| have recently acquired a piece of
Navy surplus gear which was made by
Hammarlund. This particular piece of
gear is a receiver, type CHC 46140,
model 4BG 2, with a frequency cover-
age of 54 MHz to 31 MHz. The
physical layout of the receiver sug-
gests that perhaps it might be a
predecessor of the present HQ series.

First, would you perhaps happen to
have a schematic of this receiver in
some of your back files? If not, could
you tell me where | might find one?
As a subscriber to 73, | have seen

many ads for surplus; perhaps some of

these places could help me.
Li. Scott Shannon WASCVI1/7

4216E Mountain Villa
Mountain Home AFB ID 83

CB’er SPEAKS

Being a CBer myself, | can agree
with the letters you receive about the
unauthorized use of the 11 meter
band by about 90% of licensed opera-
tors.

The only way | can see the practice
of using CB as a hobby is completely
close the band, or require a special
license for “bootleggers.” Say $50 +
$10 a watt.

Keep up the good work. Who
knows, | may learn enough to pass the
Novice test some day.

S Paul R. Harrison
acoma WA

How to understand the Govern-
ment — remember, they don’t have
anybody selling the same thing

cheaper on the next corner.
w1iaQLD
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2 Meter FM
THE BIG THREE
FOR 73!

GTX-10

10 watts output power nom.; ac-
comodates 10 channels; rotatable
frequency selector; adaptable for
portable operation (with HamPak,

below). s 19 9-95

(Includes 146.94 MHz)

GTX-2

30 watts output power nom.; ac-
comodates 10 channels; push-
button frequency selection; back-
lighted for night operation.

$249.95

(Includes 146.94 MHz)

GTX-200

30 watts output power nom.; ac-
comodates 100 channel combina-
tions; features independent selec-
tion of transmit and receive fre-
quencies, and switch for pre-

selected pairing. 3259.95

(Includes 146,94 MHz)

HamPak

Battery pack for GTX-10
portable operation. Uses
10 D celis (not included).

$39.95

(Includes portable antenna,
carrying handle & mike clip)

$6.50
tal
Made in U.S.A. gg:lig?:al per crysta
In Facilities In- for Xmit or receive
spected by U. S.
Gov't.

VISIT YOUR LOCAL AMATEUR DEALER
Genave AND MEET THE “BIG THREE” IN PERSON!

General Aviation Electronics, lnc., 4141 Kingman Drive, Indianapolis, Indiana 46226 — Area 317 - 546-1111



Bill Hoisington K1CLL
Farover Farm
Peterborough NH 03458

LOW-COST 220 MHz
SIGNAL GENERATOR

his article describes the design and
construction of an easy to build, inex-
pensive, crystal controlled signal generator
for the 220 MHz band, including a very low
cost attenuator that goes from a quarter volt
down through 1/20th of a microvolt and on
to a real zero (of rf power). It is very useful
for receiver front-end tuneup, low noise
tests, and as a portable field generator for
overall antenna tests through the receiver.
For signal identification purposes, af and FM
modulation are included.

[f you really want to fight for a low-noise
front end, this piece of equipment will be of
great assistance to you, because the attenu-
ation really is infinite and without any
difficult bypassing or shielding.

Design of the attenuator.

Infinite attenuation is achieved here by
the use of a 50¢ piece of aluminum tubing,

n

STANDARD ALUMINUM MAST, | 1/4 INCH O.D., 46 cm LONG

l‘,l"_'..l.I'.f'.l'_.'.".f.l'f"'..l-'..'.-f"...'."-I.'.L-"-'."T.T."-:-l-'_-'_-'_-...'-'_..-"..-'-'.”l

as shown in Fig. 1. You cannot drive 220
MHz signals more than a few inches down
inside of a piece of aluminum tubing. By
putting everyvthing — battery, on-off switch,
circuit and all — on the movable generator
strip and sliding it in and out of the tubing,
you avoid all touchy, difficult and expensive
bypassing, costly attentuator pots, shielding,
etc., and provide a simplified means of
varying the attenuation with stable, smooth,
easy repeatability. Calibration is of the slide
rule variety and also simple as far as writing
down the microvolts on the scale i1s con-
cerned.

This principle is older than radio tubes; in
fact Sir Oliver Lodge used it in his 1890
microwave work.

Attenuator Construction Details

Figure 1 tells most of the story, with
details in Figs. 2 through 9. An adequate rf

#

o

END PLATE

COPPER

-=— COPPER
{.- PHONO JACK

bk kX Xy ¥y & rrrr

=
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XXX LR .:?._:"T'F??Z?g
WOOD DOWEL COPPER CLAD, 23 cm WIDE, 215 cm LONG

2 cm
ROUND INSULATE

Fig. 1. Sideview, 220 signal generator and infinite attentuator.
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BLACK FIBER

OR SIMILAR
FASTEN UNDER
PUSH ROD
wOOD DOWEL
PUSH ROD
B9 cm £

TI'_
§| | ®
w0
PSS NN TNENL,
‘\wunu \\ALUHIHUH MAST
2 cm THICK

Fig. 2. Top view of the 220 signal generator and
details of the calibration pointer,

seal can be made at the pickup end of the
aluminum tubing, standard TV masting, 1%
O.D., by 2 or 4 tabs in one end as in Fig. 3
and bending them back as shown, then
cutting off the excess tubing. Install the
pickup, plate, output jack, and end plate as
shown in Fig. 1. I used time-saving external
mounts for fastening it down to the wood
baseboard as shown in Figs. 2 through 5.
Drill a % in. hole for a screwdriver as in Fig.
2, and use angles for the pickup end. Figure
2 also shows the scale in use for attenuation
settings, and Fig. 3 shows pointer details.
Figures 6 and 7 show pictorials of the
layout, top view and side view.

The Generator

Nothing too fussy here, but attention to
details will assure reliable af and rf oscilla-
tion at low power and low battery drain and
good frequency multiplication. Figure 8
shows the schematic with the details of the
two oscillators, the crystal in the 44 MHz
range, and the quintupler. The af uses a
standard circuit which, however, has one
item to watch. Contrary to a transformer
coupled circuit, which is seldom mentioned,
this twin-T job has a nasty trick of not
starting every time. However a small cap
from collector to ground cures this and
makes it 100% reliable in that respect. The
emitter being grounded, | suppose this estab-

24

Fig. 3. Cable end view tubing.

lishes the correct in-phase relation with the
collector, in which both of these elements
should be in phase. You can put a small trim
pot af gain control between the modulator
and the oscillator if you wish, watching out
for dc voltages of course. As shown here,
there is plenty of modulation for signal
identification, both AM and FM.

Referring to Fig. 8, at the left is the af
oscillator. It is not down symmetrically, but
you can note the two 22K resistors and the
two .02 frequency settling caps, along with
the .05 and the 2.2K terminating the lines.
All of these set the frequency, and to change
the frequency you should vary all of them in

WwOOoD

Fig. 4. Open end view.

at least their approximate present ratios. 'It
is around 500 cycles as shown. Do
not forget the “‘starting cap™ from collector
to ground.

This audio is fed to the base of the
multiplier where 1t provides some AM and
some FM modulation for signal identi-
fication purposes. When working with receiv-

BN

Fig. 5. Side view.
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t‘ 9V BATTERY

L
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403 LE "4(]0
ARCO ARCO
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SOLDER ARCO
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Fig. 6A. Layout, top view.

/cmmu PIN
DRILL HOLE AND
I HAMMER IN
/ FIBER

f

COPPER CLAD EASEM—/'

Fig. 6B. Tie-point construction.

er oscillators, and in particular with high-
ratio multipliers, this is very important. It
may also be locked into any old scope sync
for noise figure and sensitivity comparisons.
The scope sync gives a reference point where
the signal to noise ratio will always be the
same, without resorting to guess work. The
crystal oscillator is my old tried and true
crystal phase-reversing job, which uses nega-
tive feedback from the collector coil, which,
after going through the crystal, reverses
phase and becomes positive, thus assuring
oscillation but only on the crystal frequen-
cy. A HEP 75 (similar to the famous 3866)
is used for the quintupler. A lot more output
is noted with this powerful but smooth
operating old faithful. still good to 450

MHz.

SUBMINIATURE SWITCH
COPPER SIDE

9 V BATTERY

The output goes to the antenna plate on
the forward end of the baseboard plank.
When this plate is moved all the way in so
that it is only % in. from the cable pickup
plate in the end of the aluminum tube, a full
scale reading may be obtained on a 50
microamp meter on the output of a tuned
diode detector (see Fig. 9). My first model
here has marks on the scale (see Fig. 2) for 1
rf stage; 2 rf stages; mixer (feeding into a
good i-f strip): mixer plus 1 rf, etc. At the ]
rf plus mixer, you begin to hear all the
repeaters within 100 miles or so. With 2 rf
plus mixer (followed by a sensitive i-f of
course) you are really getting sensitivity.
This is where you put a scope in line in order
to have an electronic comparison point for
signal coming out of the noise purposes, and
then can really get into the low-noise bit, if
you have a hermit location. Just happens 1
have one here. When | hear the noise of a
car, it’s a visitor!

Output

You will see for yourself as soon as you
start testing that the attenuator is smooth-
working and stepless, and that true infinite
attenuation is at hand. An rf input state
(pre-amp) with a noise figure a fraction
better than another shows right away on the

COPPER

POINTS

2 TIE POINTS 4 TIE
(FDH AF CI‘W
L2
- LI =
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HEP 55 HEP 55 ARCO 404
AF OSC. WITH 3 8-60 TRIMMER
TIE POINTS
RF OSC.

Fig. 7. Side view of the signal generator, 220 MHz.
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Regency 2 Meter FM—American made at import prices

Instant access to 144 frequency pairings with
20 watts out on the new HR-212 twelve channel
2 Meter FM Transceiver by Regency

L

NEW

Specifications

Power Output: 20 watts
(nom.) at 13.8 V DC

Frequency Range:
144-148 MHz

Channels: 12;
crystal controlled

Sensitivity: 0.4 uyv,
20 DB quieting
Spurious Rejection: 60 DB

for all your 2 Meter FM needs

Model HR-212 $259 Amateur Net
Includes microphone, mounting bracket and factory
installed transmit and receive crystals for 146.94 MHz.

I .
| -
: I =
ij-u.-..uu:l’-_- _: =
'

Model AR-2 Amplifier boosts
2 Meter FM output power
300% .

$119.00 Amateur Net

Model HR-2A 6 channel
transmit, 12 receive 2 Meter FM
Trarsceiver with 15 watts minimum
output. $229.00 Amateur Net

Model HR-2MS 8 channel
Transcan™ with signal search
reception and 15 watts minimum
output. $319.00 Amateur Net

e—? )
ecimcq_ Electronics, Inc.

7900 Pendleton Pike * Indianapolis, Indiana 46226

Regency 2 Meter FM—American made at import prices

scale. For example, adjustment of the fixed
bias voltages on the two gates of a 3N200 or
3N201 shows right away on the scale as the
push-rod is moved in and out and the signal
is locked onto the scope. This work you can
do right on the bench and at low cost.

There is quite a bit of mechanical work in
the unit, depending on just how much
“finish” you want it to have. You can also
bring a dowel rod for “‘on and off” use.
Do not, under any circumstances, bring out
a conductor. You can do this, but only with

1.5 K
AAA/
ANTENNA
PLATE
LI RFC QUINTUPLER
4-40 s
ol
12T { *o—® L2
et ¢ —oO0+
3-30 [s] ol
200 ey | K % 150 P -
3
Lo]
{ IEd G e

Fig. 8. Schematic. L1 = 16 turns No. 26 output tap at 2 turns, crystal feedback tap at 4 turns, from
cold end. Wound on phenloic form .6 cm O.D. L2 = 6 turns No. 18 bare, air wound, .6 cm O.D., 2.5
cm long between tie points. RFC = about 40 turns No. 40, on phenolic form .3 cm O.D., 1 cm long

(not critical).
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Fig. 9. Tuned diode detector, 160—460 MHz.

an extreme amount of filtering, which is not
part of this article. Be sure to set up the
baseboard, antenna plate and battery first,
and get them working mechanically. With a
drawn-out shape like this I generally start
with a longer piece of copper-clad than
needed, build from one end, and then cut
off what 1s left over. Understandably, once
you have made the first one you can always
see, after it is done, many ways of improving
it. However, someone has to make the first
one, and that’s generally my job.

Antenna and Field Tests

Out of the tubing, and with a small
antenna connected via a one turn link
around the quadrupler coil and then to
ground, returning L2 for maximum output,
this little rig puts out a lot of signal on 220.
Especially if you reduce the oscillator emit-
ter resistor! Up to several volts of rf can be
obtained in a tuned diode receiver if you push
things along, which is around S to 10 mW. If
you place this generator out in a field several
hundred yards or more away, you can then
line up your antenna on the car or house,
check antenna cables, antenna input align-
ment, and match or mismatch for lowest
noise figure, etc.

Front end alignment should first be done
with a relatively broadband i-f strip on 10.7

JUNE 1973

MHz. Be sure nothing metallic on the genera-
tor strip protrudes enough to touch the
inner wall of the tubing, or “scratch’™ will
occur in the high gain receiver. A piece of
thin fiberglass or other insulating sheet
wrapped around the whole generator
movable plank i1s a good precaution.

Once again I include a 220 MHz tuned
diode detector, which is an absolute must
for frequency multiplication, especially
quintupling and such, where the other un-
wanted harmonics are as little as 20% away
from the desired frequency. Figure 9 shows
this piece of test equipment in pictorial
schematic form. Remember, shape is of
considerable importance as you go from
VHF into UHEF. It is quite easy to make the
square trough line out of an old piece of
copper clad. Or even a new piece! And this
particular one described and shown in Fig. 9
goes very well to over 450 MHz and thus is
very nice for the next band also. If you
make it just as I've shown it, it will do a
good job for you.

Calibration will present some difficulties,
so line up some other lads around who are
already on these bands and get your calibra-
tion that way.

So good luck, friends, more coming —

lot’s more! Keep reading.
Wk S {ui RO
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$ ORDER RUSH RUSH

> (check one)

>

y Name

> Call = =

2 Address g — e
; City State ZIP

> TRANSMIT PAIR RECEIVE
> I enclosed

4 146.01—61
4 146.04--64
: 146.07—67
>

o TRANSCEIVER i
O Drake TR-22 Standard 826 1981513
® O Drake TR-72 Swan FM2X 146,16—76
D Drake ML-2 Tempo FMH 146.19-79
> Ken KP 202 Tempo FMP 146.22—82
% Regency HR Tempo FMV 146.25—-85
2 Ross & White Tempo FMA 146.28—88
Y Simpson Tempo FMC 146.31-91
Y SB-144 Trio 2200 146.34—-94
2| O Sonar 3601 Trio TR 7200 Bl =97
®| O Standard 146(A) 146.40—-147.00
> 146.52—-52
3 146.94—94
>

6 TOTAL _

ARRRNNVALPEY FISHER CORP. 75 SOUTH STREET, HOPKINTON, MA 01748 3R

Crystals are available for the following two meter
FM transceivers at this special price offer: Drake,
Regency, Simpson, SBE, Sonar, Standard, and
Tempo. Please specify the make and model trans-
ceiver when you place your order so we can be sure
to send you the correct compensated Crystals.

A series of crystals will soon be available for the

just*3 * each

147 MHz segment of the band, so watch our ads . . .plus 50¢ per complete order for postage

for this announcement. The only way we can make
crystals available at the $3.75 price is by making

and handling.

them in large quantities — so we ask that you order This low price for Drake — Regency —
from the above list —and ONLY from the above Simpson — SBE — Sonar — Standard —

list. Special orders can be handled, but we don't

encourage them since they take much longer to fill and Tempo_ ONLY

and cost considerably more. |f your order can be
checked off on the above order blank it can be

filled quickly.

Eastern customers may appreciate our fast mail service. .. it can save you days to we_eks on your
order. Western customers may appreciate getting crystals that work on channel the very first time and

don’t have to be returned for further compensation to match your set.

Valpey Fisher — 40 long hard years of experience.

VALPEY HQHER

CORP. Dealers — Have we got a deal for you!!!

A VALTEC CORPORATION
75 SOUTH STREET, HOPKINTON, MA 01748

617-435-6831
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John J. Schultz W2EEY
1829 Cornelia Street
Brooklyn NY 11227

AN EXPERIMENTAL
MINIATURE ANTENNA

for 40 to 30m

Active. subminiature antennas have been publicized in many technical
journals recently. Here is discussed the nature of such antennas and
their applicability to amateur radio usage. An experimental antenna
developed by the author is also described.

he term ‘‘active antenna’ has come

into usage recently to describe anten-
na forms which use semiconductor ele-
ments as an integral part of the antenna
structure. Probably every reader has seen
photographs of some form of this type of
antenna where an antenna a few inches
long is claimed to have the same perfor-
mance (for receiving purposes) as a regular
antenna of 10 to 20 times the size.

Whether the performance which 1is
claimed is really true or not is still a
question debated by many scientists and
engineers. It would appear to be simple
enough to take such an antenna and switch
a receiver back and forth between it and a
regular antenna for comparison purposes.
However, such tests still leave many ques-
tions unanswered because the active ele-
ments in the antenna alter the noise figure
of the entire receiving system. Therefore,
the question remains of whether the active
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elements in the antenna really act to
produce a new type of antenna form or
simply act as a sort of very low noise level
preamplifier for the receiver.

The purpose here is not to make any
definite judgment about active receiving
antennas. I do not advance any claim to
having solved any of the scientific ques-
tions regarding the true value of active
antennas. However, such forms of antennas
do present a tremendously interesting op-
portunity for amateurs to experiment with
antenna forms since only simple materials
and components are necessary. Once one
has constructed an active antenna that
performs as well, or nearly as well, as a
full-size antenna, one can really appreciate
the scientific confusion that such antenna
forms can generate.

Why Build an Active Antenna?

A logical question to ask is what value
an active antenna would be. Even if one
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could wire together a few transistors and a
few pieces of wire a few inches long that
duplicated the reception results achieved
with a 30—-40 ft wire antenna, of what
value would the antenna really be since the
full-sized antenna is necessary for transmit-
ting purposes anyway? If one were engaged
only in receiving operations, the value of
such an antenna is clear, but there is also a
good reason for using such an antenna even
when a full-size transmitting antenna is
available. That reason is directivity. Often,
particularly on the lower frequency ama-
teur bands, almost any good receiver has all
the sensitivity available that is useful.
Contacts are lost or DX stations not heard
because of QRM. Selectivity devices within
the receiver can be used to eliminate QRM
to a degree, but relatively few amateurs
also have available rotary antenna arrays,
so antenna directivity can also be used to
null out QRM sources. A small active
antenna gives rise to the possibility of
having available a small, easily rotatable
antenna for receiving purposes that can be
used to improve reception by means of its
directivity. Such an antenna might be used
indoors or outdoors, to replace or supple-
ment the full-size transmitting antenna for
reception purposes.

Definition of an Active Antenna

When an antenna design is that of an
active antenna instead of just a short
antenna with a preamplifier is sort of a
moot question and perhaps the question at
the base of the overall discussion on the
value of active antennas. As shown in Fig.
1, one can visualize the question starting
with the placement of an auxiliary pre-
amplifer stage immediately at the input to
a receiver at the terminals of the antenna,
or within the antenna structure.

The role and performance of the pre-
amplifier when placed immediately at the
receiver, or at the terminals of a conven-
tional antenna form are clear — as long as
the input and output impedance levels of
the preamplifier are known and are con-
stant. Generally speaking, one converts
from the conventional role of a pream-
plifier to an amplifier used as part of an
active antenna when the amplifier also
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RCVR

(B)

RCVR

(C)

Fig. 1. The term “active’’ antenna does not have
a rigorous definition. However, it can be visu-
alized as a progression of the idea of using a
preamp before a receiver (A) and (B). In the
active antenna (C), the active device is part of the
antenna structure and may act as a matchiny
device as well as an amplifying device.
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performs a matching or coupling function
either at the base or internally to an
antenna form. If the active device can
perform this function over the impedance
range necessary and in a very efficient
manner, one can develop a physically small
antenna that will perform the same as a
full-size antenna. If one goes back and
reads over basic antenna theory, it will be
found that theoretically the signal pickup
possible with a very short antenna, say
0.1A, is essentially the same as that possible
with a 0.5\ antenna. The reason the 0.1A
antenna does not perform as well in reality
as the 0.5\ antenna is that power cannot
be as efficiently extracted from it because
of the loss in matching circuits. The active
elements in the active antenna are sup-
posed to perform this function in an
efficient manner, not just act as a preampli-
fier.

Active antennas can take a variety of
forms — there are few ground rules to go
by. Most of the forms which have been
developed have been developed on a strict-
ly experimental basis and it often seems
that the more detailed, scientific explana-
tion of why an antenna works is developed
after an experimentally derived form
proves interesting. So, an amateur inter-
ested in experimenting with such antennas
need not feel inhibited because of any lack
of detailed knowledge of antenna theory.
The antenna described next, which I devel-
oped for experimental purposes, is one
example of an active antenna form.

An Experimental Active Antenna

Figure 2 shows the circuit of an exper-
imental active antenna that I developed as
a single-band antenna for use on the lower
frequency amateur bands. The main fea-
tures of the antenna are its relatively small
size, directivity, and the use of two low-
noise MOSFET stages. The basic scheme of
the antenna was to use a tuned loop of
relatively low Q for broadband operation
over one amateur band phase coupled via a
FET to a “‘sense” antenna for a unidirec-
tional reception pattern.

As can be seen from Fig. 2, one 3N142
FET is used at the apex of the loop to
couple the loop to a short vertical antenna.
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\—mm LG WIRE OR ROD

LOOP OF NO. 12 AWG WIRE
ABOUT 10 TO I2 in. IN DIA.

S0-TO.n LINE
TO RECEIVER

*—0+8-18 VDC

¥ ADDITIONAL FIXED MICA

CAPACITOR AS NECESSARY
TO TUNE LOOP ON DESIRED
BAND.

BOTTOM VIEW
3Ni42

Fig. 2. Diagram of active antenna which author
experimented with for use on 80 or 40 meters.
The design is strictly experimental but seemed to
yield very useful results.

The loop is tuned to 80 or 40 meters by
the trimmer capacitor at the base of the
loop. The tuning is quite broad because the
drain—source resistance of the FET at the
apex of the loop is in series with the loop.
The trimmer capacitor also serves the
function of dc voltage isolation, since the
drain potential is routed to the FET over
one side of the loop. The other side of the
loop is brought to ground via the source
resistance for the FET. The signal output
from the loop is therefore achieved with
the FET at the apex of the loop acting as
both a coupling stage and an amplifier with
a source-follower output. The output of
the loop is coupled to another 3N142 FET
used as a source-follower stage. This stage
is used to isolate the output of the loop
from the heavy loading effect of the 50£2
transmission line to a receiver. The current
drain of both FET stages is very low (a few
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Now...the most enjoyable,
do-it-yourself project

of your life-a SGhoher
Electronic tlrgan!

You'll never reap

greater reward, more

fun and proud
accomplishment,

more benefit for the

whole family than by
assembling your own
Schober Electronic Organ.
You need no knowledge of electronics,
woodwork or music. Schober’'s complete kits
and crystal-clear instructions show you —
whoever you are, whatever your skill (or
lack of it) — how to turn the hundreds of
quality parts into one of the world's most
beautiful, most musical organs, worth up to
twice the cost of the kit.

Five superb models, with kit prices from
$500 to around $2,000, each an authentic
musical instrument actually superior to most
you see In stores.

Join the thousands of Schober Organ
builder-owners who live in every state of the
Union. Often starting without technical or
music skills, they have the time of their lives
—first assembling, then learning to play the
modern King of Instruments through our
superlative instructions and playing courses.

Get the full story FREE by mailing the
coupon TODAY for the big Schober color
catalog, with all the fascinating details!

The Fefeober 0rgan Corp., Dept. D-14

43 West 61st Street, New York, N. Y. 10023
[ Please send me Schober Organ Catalog.

[ 1 Enclosed please find $1.00 for 12-inch L.P.
record of Schober Organ music.

NAME
ADDRESS
CITY

STATE _ZIP

THE MILLIWATT-

ﬂ'RPP Ail about under-five watt amateur radio

If your've been wanting to try QRP, then The Milliwatt s a
MUST for you!!!

® Construction Projects ® Technical Articles
® Operating News ® WAS & QRPP DXCC Standings

RATES: $3.40 yearly. Reprints: Vol. |1—$4.00: 11 & 111—%31.50
each (all three—%10.00).

SUBSCRIPTIONS, (SASE for info.) to:
213 Forest,

4 EASILY CHANGED FROM RIG TO RIG
% FASTEST LOCK-UP
% CHOICE OF 10 or 5 KHZ STEPS
w5 PPM STABILITY
: g:;\fg:ggiigi;l;%“lﬂﬁ : WRITE FOR BROCHURE
[ BILE ENVIRONMENT -
W 420-450 MHZ VERSION AVAILABLE Availsble By Direct Mail Only

GLB ELECTRONICS

404 CAYUGA CREEK ROAD-SOUTH CHEEKTOWAGA, N.Y. 14227

144-147.99 MHZ Mode! 4008
129.95 Kit
189.95 Wired & Tested

milliamps) and can be supplied from any
battery source of 9—-18V.

My original antenna for low frequency
bands was of experimental construction.
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ADE WEISS KSEEG/S
Vermillion, 5D 57069

Synthesize Any FM Rig...With A GLB Channelizer!

ﬁRPp1

ILater on, perforated board was used to

mount the components and to act as a

vertical support for the antenna. There is

no need to shield the stage at the base of
the loop. The only tuning adjustment for
the loop, the trimmeér capacitor at the base,
can be peaked under actual reception
conditions.

The actual reception results with the
antenna were a mixture of interesting
observations. Compared to a full-size quar-
ter-wave vertical on 40 meters, the antenna
delivered signals only about an S-unit
lower! However, the “‘active’ antenna was
used directly on top of the receiver indoors
while the vertical was mounted outdoors in
a clear field. On 80 m, the active antenna

performed about the same as compared to
the 40m quarter-wave vertical base-loaded
for use on 80m. The active antenna ex-
hibited fair to good directivity. The back
null, as one might expect from an antenna
with a cardioid pattern, was not as sharp
nor as deep as usual. The front-to-back
ratio was in the order of 10—15 dB. Such a
ratio certainly is useful for QRM reduction,
but is usually better with a full-size anten-
na. By varying the length of the 10" rod at
the apex of the loop it appeared possible
to also optimize the directivity on any
given band.

Summary

This was my first experience with the

J | actual construction of an active antenna,

although much study had been done on
such antenna forms. As is perhaps usual
with any instance of actual experience
versus studied time, some surprises were
experienced. The active antenna performed
surprisingly well, even though it was crude-
ly constructed. To see a relatively small
antenna deliver almost as good reception as
a full-size antenna is quite surprising. The
directivity of the active antenna could
certainly be better and this direction in
experimentation may prove to be the most
fruitful since the basic signal pickup of a
small active antenna on the lower frc-
quency bands seems to be more than

adequate,
. .W2EEY
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SQUELCH

— SIMPLEX
\3 OFF . .= . REPEAT

VOLUME

( = MODE

(’/(:’tf? FM 21 220 MHz TRANSCEIVER

m—

— _— —_ e A ——— - e

escape from the 2 meter crowd

The all new

220 MHz Clegg FM-21 Transceiver
puts you in tomorrow’s channels today!

220 MHz FM is the ear[y solution to S
overcrowded 2 meter channels. Here's ; CHECK THESE FEATURES

your chance to get in on the ground g

floor of the FM future. The new FM-21 ® 8-10 watts output (minimum).

all solid-state transceiver is an oppor- ® Speech clipping.

tunity to “do it right” this time and ® Sensitive receiver—.25 uv (max.)
start with the leader. The FM-21 uses for 12 db Sinad.

only 1 crystal in any channel . . . one ® Selectivity—Adjacent channel (40
crystal gives you a separate transmit KHz) down 50 db

and receive frequency as well as auto-
matic 1.6 MHz programming in the re-
peat mode. We call this unique triple-
dutycrystal feature Clegg Crystal Saver
Frequency Control. For the complete
story, see your Clegg Dealer or call or
write us today for detailed data sheet ® Compact, 7" x 2%"” x 9"
and avoid the crowd.

® Each crystal does triple-duty, pro-
viding a transmit and receive fre-
quency (Crystal Saver Frequency
Control).

® Monolithic crystal filter.

Amateur Net $299.95

LTSN (E@Z DIVISION
i i LI LR T IOW
NS L

3050 Hempland Road, Lancaster, Pennsylvania 17601

CoOmpgantiOW

Tel: (717) 299-3671 Telex: B4-8438
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“HAMTRONICS” IS

A DIVISION OF TREVOSE ELECTRONICS

QLELER DEALLL

He’ll beat any deal anywhere!

Telephone us at NO CHARGE anywhere in the U.S.A.

If you make an order, send us a copy of your telephone bill and we’ll send you a check.

PLUS, we ship FREE anywhere by U.P.S.

4033 BROWNSVILLE RD., TREVOSE, PA. 19047
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FM HEADQUARTERS!

HAMTRONICS CRYSTAL BANK!

$30,000 worth of crystals are in the crystal bank. Buy a crystal now. If you need to
change frequencies later we'll swap.

Now there is no chance of you ever having outdated crystals. Make a deposit in the
Hamtronics Crystal Bank today.

*100.% Reward

WANTED DEAD OR ALIVE!

-~
@7
lals

gl

$100.00 will be paid to anyone in the U.S.A.

showing that he can get a BETTER DEAL

than he can at Hamtronics.
See Press for the LOWEST PRICES anywhere

in the U.S.A.

PHONES

(215) 357-1400 (215) 7575300
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SIX shooter

SBE scores again, encourages occupancy of the
higher frequency amateur bands with moderately
priced, full-feature equipment.

Now—hit those challenging 6 meter targets—be
there—be ready instantly for those thrilling DX
breakthroughs and skip happenings. In the interim,
join a select group who have discovered that
mobile SSB on the low end of 6 approaches the
ideal for solid, uncluttered local contacts. Here
now—from SBE, SB-50, a very tidy package
that provides all the ammo you need for 6 meter
bullseyes! Synthesized frequency selection is an
example in point: No crystals to buy, no concern
about VFO stability. The band between 50.050 and
50.280 MHz is divided into 23 channels, spaced
at 10kHz intervals. A clarifier control allows the
master crystal frequency to be moved anywhere
between two 10kHz points. SBE, SB-50, is a
transceiver but switching to RIT enables a drifting
signal to be zeroed without affecting transmitter
frequency. A fine receiver with high sensitivity
insures that the weak ones will be heard during
band openings. Exclusive SBE "Super Shape” BP
filters provide excellent SSB/AM response, both
transmit and receive. A lighted panel meter monitors
what's coming in—and going out. Squelch, noise
limiter contribute to performance. Power input is
20 watts p.e.p. on SSB, 8 watts on AM. Equipment
iIs all solid state, easy on car battery. Dynamic
microphone is provided.

SEE IT AT YOUR SBE DEALER

. \)
PP TR R AR

SB-50

50.050-50.280 MHz

UPER (SEED |

o BREDPRLE |

SSB and AM . .,
push button
selection.

SYNTHE-
SIZED!

No crystals
to buy.

Tunable *86kHz,
any 10kHz
point.

Receiver
frequency
separately
adjustabls
with RIT

Lighted meter

shows "'S" units
receive —power
output SSB/AM

SBE exclusive
“Super Shape"
Bandpass

SSB filter

All solid state.
Low drain on 12V
car battery.

LINEAR
SYSTEMS, INC.
220 Airport Blvd,
Watsonville, CA
95076.



J. A. Houser K2EE
23 Washington Street
Rensselaer NY

AN IMPROVED
U POWER

OQUTPUIT MEITER

n page 207 of the Handbook, 1972
Oeditiﬂn, in regard to a description of a
simple varactor ftripler for 432MHz, is a
statement out of context: **Most construc-
tors will find they have to spend more time
making test gear to check the varactor than
in building the multiplier itself. . .most of
the dummy loads available to amateurs are
too reactive at 432 MHz to be any good . ..
A power indicator is the hardest item of all
to come by.”

This article will describe a UHF power
output meter which is relatively non-reactive
(vswr less than 1.5:1.0 at any point in
range), will take the average ham less than
two hours to construct once all parts are
available, is not difficult at all to come by,
and is relatively inexpensive compared to
any commercial product offered on the
market today.

Back in 1948, when the cheapest rf
power output meter on the market sold for
$185.00, I developed a reliable, accurate rf
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power output meter which could be home
brewed by any amateur for less than $20.00.
(Radio & Television News, April, 1950. J. A.
Houser, “RF Power Output Meter for VHF
and UHF.”) This original meter was good
from 3 to over 300 MHz, with a standing
wave ratio of less than 1.5:1.0 over the
entire range — quite exceptional for the state
of the art at that time.

Since then the state of the art in measur-
ing rf accurately and effectively has ad-
vanced slightly. Therefore improvements
were made to the original meter and some
changes incorporated to extend the frequen-
cy range to past 500 MHz; which meant that
almost complete redesign and some caution-
ary factors had to be observed in the use of
such a meter. One purpose of this article is
to describe these changes and improvements.

The first factor or redesign in order to
extend the UHF frequency range was the

length of the resistance unit, which in the
original meter consisted of two stacks of
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25W single range meter, good to over 500 MHz.

silver-plated composition discs, the total
length of which was 7 in. Simple computa-
tion shows that the stack length must be
reduced to much less than this to obwviate
resonant conditions which appear when the
resistive element approaches ‘4 wavelength;
the 7 in. original stack would resonate at
approximately 375 MHz more or less, and
this resonant factor 18 of predominant im-
portance in the design of any rf load.

For one thing, when the rf path ap-
proaches Y4 wavelength, research work done
in our laboratory showed that very strange
things occurred, and the meter became
erratic to say the least. As there was no
literature available which described such
things, they had to be learned by experi-
mentation. It was also determined that an
erratic area appeared with certain lengths of
the RG-8/U connecting cable used to con-
nect the meter to the transmitter. As long as
the cable was kept under ‘4 wavelength, no
erratic conditions occurred, but when it
approached 2 wavelength, unreliable opera-
tion resulted. Therefore the length of the
connecting cable (with regard to the fre-
quencies to be measured) is critical to some
degree.

[t therefore becomes mandatory that
above 300 MHz the cable length should not
be greater than about 4 in.

The meter described here is capable of
dissipating 25W for up to 30 seconds with-
out undue heating or change of resistance
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values of the discs. and up to 50W for not
more than 5 seconds of intermittent use.
This is entirely adequate for tuneup pro-
cedures of a transmitter in the 300 to 600
MHz range, as most of these transmitters in
the present state of the art have power
limitations of 25W or less.

The picture shows the simple, straight-
forward, short lead construction employed.
Note how close the resistance stack 1s
mounted to the input connector (actually,
right on it). The ground lead is less than 1/8
in. long, and the high rf lead is actually but
3/8 in. long. A IN38 diode was found to
have a more linear, higher frequency range
than the 1N34 diodes originally used, but
the I1N34 can be used if that is all that is
available, and it will work (however the
forward to back ratio of the 1N38 is quite
superior to that of the 1N34),

50 OHM

5 OR
10 pF Ry

4 {*"
RO m:-mn lamur lmpr
l IN38 DIODE 600 v b 000 V

L
i

Fig. 1. Circuit schematic.

The parts list which follows is specifically made
flexible to adjust to the type (sensitivity) of the
meter which the constructor chooses to use, within
the ranges specified in the charts:
5—10£{2 composition resistor discs
1—2£) composition resistor disc
2 takeoff tap washer/connectors (see diagram)

1 1N34 or 1N 38 diode (or similar)

1 MF mylar capacitor

1.025 UF mylar capacitor

1 R sub s (series) resistor (see table)

1 R sub m (meter parallel) resistor (see table)

1 100 yF capacitor (mica preferred) (meter shunt)
1 meter (constructor'’s preference)

1 meter and instrument enclosure (Bud or similar)
1 SO-239 chassis connector

4 76 x 1/4" flat or filister head brass NP machine
screws, 32 TPI

Solder and #12 copper connecting wire as re-
quired; (about 4"’ will do)
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Create a vast improvement in your two meter
performance! Get the advantage of 6 db gain
transmitting—6 db gain receiving.

Both are yours in the Hustler Model G6-144,
the antenna designed to establish
who is who on two meters.

be “Who's who
0N WO melers

Wik he @
gain colinear

ER

* 50 ohm feed impedance
~ + Field adjustable :
« SWR at resonance — typically

MODEL G6-144 ... $42.95

ELECTRICAL: MECHANICAL: .

« 6 db gain over 1/4 wave ground + Radiator: 133"x1" —7"-3%" OD
plane high strengtn aluminum tubing

+ Omnidirectional radiation pat- + Radials: Four—21" x %" dia. alu-
tern minum rod

S0-239 coax connector
Wind load—23 |bs. at 100 mph
Wind survival—100 mph

1.1:1 Mounting — cast aluminum
« 6 MHz bandwidth for 1.5:1 or flange accepts 1" American
‘ | better SWR standard pipe thread

» Power rating—250 watts FM

Shipping Weight: 4.54 |bs.

& 300 40°  50° BO° TOP BOP 90° BO® 70! 60° 50°  40° 30
n \ F e =
IE ‘ ."‘-,h‘ 'I". / J / :II__.-' ;‘__.- !,.-" -
L LUNERTIGAL: Ll LPRUNATRT Tl s 8=
RADIATION ~ O\ 147X
PATTERN i =<t AN ' i
o : ' a®

NEW-TRONICS CORP.

16800 COMMERCE PARK DRIVE
BROOK PARK. OHIO 44142

The G6-144, plus Super Gain two meter

mobiles and the ““Buck Buster,”” are

available from all distributors
who recognize the best!
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/4" +
WASHER/CONNECTORS -BRASS 0.020" SHIM STOCK

Fig. 2. Split view drawing of the resistor stack as-
sembly.

Several bugs were encountered in the
design of this new meter. It was found that
there appeared a time-constant effect when
an attempt was made to design a dual-range
meter (high and low power). This appeared
only when R sub m and R sub s were made
approximately equal in value. As mentioned
previously, there i1s no literature available to
act as a guideline in design such as this.
However, it was found that the reaction
mentioned was taking place in the dual-range
switch which was being used, so the dual-
range feature was discarded, and a single-
range meter was the only solution.

Because the constructor may have various
usable old meters of different types around
the shack which may be used, Table I is
presented showing the values of resistors
which can be used with various types of
meters. The values are not strictly arbitrary.
Nearby values, and a little cut-and-try will
result in a meter with a range of power
output suitable to the constructor, with a
minimum of cost.

It should perhaps be mentioned — and
mdy be of interest to some — that this meter
can be used in pulsed transmissions and it
will read; but caution: The reading will be
false, and will have to be interpolated against
the time on/time off shape of the pulse:
and it will not be completely linear, at that.

Over 1,000 sets of elements described in
the original meter were dispensed to con-
structors from the southern tip of Africa, to
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Alaska, England, Spain, China, Siam, and

just about a/l states and possessions; probab-

ly because they could be mailed first-class
postage; and only two builders had any
difficulties, which eventually were straight-
ened out.

In the redesign of the meter, new type
discs were secured which are actually larger
than the | in. disc diameter of those shown
in the photograph. Five 10{) discs, and one
202 disc are used in the “stack™ to make up
exactly 5282 rf resistive impedance.

The metering/rectifier circuit is taken off
at a tap between the 2{2 disc and ground.
This results in just about the lowest practical
impedance which can be used to feed the
rectifier/meter circuit. The meter shown in
the photograph was designed to read 20W
full scale; it has been used by me for a
number of years to test the output of 2-way
transmitters (mobile) used in taxi and police
cars which have maximum power output of
20W. The original meter is good for up to
|OOW up to 300 MHz and has been used by
me to check fixed-station transmitters used
in 2-way work for the past 20 years — and it
is still in use.

A caution about parts: Use only the best
quality components —such as a 1,000V
mica capacitor across the meter, and if
possible, a Mylar type capacitor as the
rectifier shunt (0.25 uF/60-V type). The
coupling capacitor, which should be a 5
pF/1000 for frequency range up to 600
MHz must of necessity be of the deposited
silver-on-ceramic type, as that is about the
only type available in this range.

The only other caution is with regard to
the construction of the stack itself. The discs
have a % in. hole through the center of each.

TYPICAL VOLTAGE GRADIENT VALUES
ACROSS STACK OF DISCSWITH
FIXED RF INPUT**

Top of stack (input rf terminal) 6 Voltsrf
Between 1st and 2nd discs 5.2
Between 2nd and 3rd discs 4.1
Between 3rd and 4th discs 3.0
Between 4th and 5th discs 2.5

Between 5th and 6th diss (Tap Point) 2.1

**From this table, note the slightly capacitive
effect of the discs, which accounts for the non-
linearity of the rf voltages across the same values of

resistances — 10{) in each case except the last,
which is 2§2
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TOTAL

Get total 146-148 MHz coverage
without buying a crystal!

The modified Clegg FM 27B transceiver . ST s T T
now covers the entire range of 146-148 | CHECK THESE SPEClFlCATWNS

o . GENERAL
MHz . .. and needs NO additional crys- & poweR REQUIREMENTS: 12 to 14 VDC
s ter ri vailable , Current Consumption at 13.5 VDC:
tals. It's the only 2 mete “Ribbatiz ﬁ Receive: 4 amps squelched, 1.2 amps unsqueiched.

now with built-in total coverage that
also offers greater than 25 watts output weight i Tt

power, uses 10 IC devices, and has TUNING RANGE: 146.00 to 148.00 MHz. continu-

Teflon* wiring throughout. Not a single [ ously tuneable with reset capability of approx.
: . o ‘ 1 KHz to any frequency in range.
bi-polar device is in the RF path in 8 SENSITIVITY: .35 uv max. for 20 db quieting; .1 uv

for reliable squelch action.

I Transmit: 6 amps max.
= DIMENSIONS: 7%" x 3%," x 9% " deep; 4 Ibs. net

transmitter or receiver . . . ensuring B  gg| ECTIVITY: 11 KHz atadb:LessthanIED KHz at
reater reliabilitv. Accesso ower = 70 db. Adjacent (30 KHz spaced) channel rejection
grea y Y P more than 70 db.

supply and sub-audible tone on transmit AUDIO OUTPUT: 2.0 watts (min.) at less than 10%
are available too. At home or in your THD into internal or external ohm speaker.
TRANSMITTER

car, the FM 27B gives you the ultimate 8 tyNING RANGE AND CONTROLS: Same as

: .' RECEIVER.

in total 2 meter performance. See your POWER OUTPUT: 25 watts Min. into 50 ohm load.

Clegg Dealer NOW or write or phone § P/A transistor protected for infinite VSWR. »
: .~ MODULATION: Internally adjustable up to 10 KHz =

us today for detailed data sheet on our dewatmn and up m 12 db peak ﬂ[,ppmg

2meterleader,. =SS SR e M T g

gL AND ':"'r; *ﬂuFuni‘ irad‘:mnr
Amateur Net $479.95 _&@i Ay,
— it f”ffﬂ”‘”ﬂ#ﬂ
N} 3050 Hempland Road, Lancaster, Pennsylvania 17601

1 TTTTEHL L
Tel. (717) 298-3671 Telex: 84-B438
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1 Only STANDARD
- . sells more STANDARDS
than ..oeeeveeeeesseenenen. ERICKSON!

HAND HELD

3uV receiver - 2+W transmitter - PL available -

STANDARD SRC- 146-A
5 Channels -- .94/.94 and .34/.94 supplied
G R ot et Hohaes v il MLEyBOE
: - < STANDARD §26MA
eaker-mike - desktop charger - “stubb .
2“,“ : :::d more! by g 12 channels (94/94, 34/94’, 16/76,

Available NOW! -  Only $289.00 o mps:lzjtfaz supplied).

PL availahle
Hot MOSFET receiver,
helical resonators 0"'? $36900

TEMPO :
CL 146 NEW! TEM
6 Channels
e gy (146.94 supplied)
annels 2W. out
13 Watt xmtr - .5u revr Only $279.00 SuV revr
Xtals for 146.94 MHz supplied Sig. Level/Bat. Mtr.
Meter for Power Qut, Signal Size: 8.5 x2.9" x 2"
Strength, and Discriminator Weight: 1.71bs
Size: 2.36" x 7.66" Only $189.00

Solid MODEL  POWER (in/out) Ready-to-go,
State 252 1W/25W Cables supplied
: 502 10W/50W
Micro- 5028 1W/50W all U.S. made
i BO2 10W/85+W
Strip 8028 1W/B5+W
Circuit 1002-3 10W/120+W In stock. Shipped same
1002-38 1W/120+W day UPS ppd. for Cash-

ier's Check or M.O.

And many more from SBE/Clegg/Gladding/Kenwood/Tempo/Antenna Specialists/Larsen

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

RICKSON COMMUNICATIONS

4653 N. Ravenswood Ave., Chicago, Il 60640 (312) 334-3200
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A 1/8 in. or No. 10/32 threaded brass rod is
suitable for the center (ground) conductor.
This is insulated from the stack by a length
of 1/8 in. inside diameter polystyrene sleeve,
which is just less than ' in. outside di-
ameter, and fits nicely inside the inside bore
of the discs. At the ground end (far end of
the stack from the rf input) next to the
tapped disc, no insulating washer is used. A
brass or copper washer can be used, and then
the ground nut, which should be brass or
brass nickel-plated of the Castle type.

The high rf end of the stack consists of
the takeoff copper washer/strap, which is to
be connected to the hot terminal of the
chassis connector, and then an insulating
polystyrene washer at least 1/8” thick, then
the ground washer/strap connector, a brass
washer, and then a brass nut. Dimensions are
given for the washer/connectors in the event
the constructor wishes to make his own, if
nothing suitable is available; also a split-view
drawing of the stack is given herewith so the
constructor will make no error in assembly.
The ground rod (brass) actually extends
through the center of the stack.

Any suitable meter case (such as bud) can
be used. With all materials available, this
meter can be constructed in much less than
1 hour. There are but 5 holes to drill.
Position the input chassis connector at the
side of the case (left side seems more
convenient); drill the center hole; position
the connector, and mark and drill the 4

brass nickel-plated screws and nuts were
used). One nut retains the ground connector
which is soldered to the stack ground strap.

There are only 11 soldered connections.
As a matter of information, the curious

constructor might like to know what the
voltage gradient would be between the 6
discs used in this meter. A General Radio rf
VITVM was used to determine the voltages
shown in the table herewith. Note from
these readings that the very slight capacitive
effect of the discs is apparent; which ac-
counts for the non-linearity of voltages
appearing across like 10£2 resistor discs.

Testing the Meter

Now that you have constructed the
meter, how about testing it just to convince
yourself it is a good one? The best test of
any such output meter 1S to make up a test
line with a RG-8/U ““T”’ fitting in the center
of the line. Practically, two short lengths of
cable may be made up, each 1/8 wavelength
or less in length, and a screw type RG-8/U
“T” fitting inserted. Then, cut yourself a
piece of RG-8/U cable exactly 1/4 wave-
length long at the frequency of the
transmitter you are using. Insert this open-
ended piece of cable into the ““T’ fitting,
and connect the meter and the transmitter.
Turn on the transmitter. The meter will read
zero — that is, if everything has been cut
exactly, or near zero if there has been a
slight error. Now, with the transmitter off,
short out the end of the stub of cable

small retainingscrew holes (#6/32-1/4”
inserted into the ‘T fitting. Turn on the
transmitter and the meter should read exact-
METER USED WATTS ly as it does with the stub completely
FULL SCALE FULL SCALE removed from the “T’° fitting (meter con-
READING R subs Rsubm READING nected directly to transmitter).
1mA 4,000 180 400* To obviate too much computation on the
ZERO 180 10 part of the reader, it might be stated that the
7.5 mA 1,000 1,000 30 : 2
12.0 mA 2,000 1000 -30- approximate lengths of 1/4 wavelength line
(at 3/4 scale) I1n various frequency ranges are as follows:
200 mA 5,000 180 -30- 150 MHz range — approx. 17%”
(with shunt o {;:}1 /2 scale) 300 MHz range — approx. 8%
;E:oi:egélom g (at 1/4 scale) 600 MHz range — approx. 4-3/8

These figures are given as guidelines only.
[f your actual measurements with exact
transmitter frequencies compute out too far
away from these figures, you will know you
have an error in computation.

.- -K2EE

*  The value for 400 watts full scale reading is
given; however, 400 watts cannot be applied to the
meter described herein.

** Resistors near the values given may be
used — cut and try — as the internal resistances of
various meters do vary from published figures. The
values given herewith are guidelines.
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e All solid-state design » Can be com-
pletely aligned without instruments « 36-
channel capability — independent push-
button selection of 6 transmit and 6 re-
ceive crystals » 10-Watts Minimum Out-
put — designed to operate into even an
infinite VSWR without failure « Optional
Tone Burst Encoder — mounts inside,

gives front-panel selection of four pre-
settable tones

The Heathkit HW-202 compares with the best wired
amateur 2M/FM rigs. Plus it has: 36-channel
capability via independent selection of 6 transmit
and 6 receive crystals. Solid-state circuitry with
complete built-in alignment procedures using only
the manual and the front-panel meter allow opera-
tion over a 1 MHz segment from 143.9 to 148.3
MHz. Removable front-panel bezel permits instal-
lation of the new Heathkit HWA-202-2 Tone Burst
Encoder.

10-15 watts transmission into an infinite VSWR —
indefinitely, with no failure! The HW-202 needs no
automatic shut-down — it continues to generate a
signal regardless of antenna condition. Transmit-
ter deviation is fully adjustable from 0 to 7.5 kHz,
with instantaneous deviation limiting. Harmonic
output is greater than —45 dB from carrier. The
push-to-talk ceramic microphone supplied has an
audio response tailored to the HW-202.

Excellent reception — 0.5 uV or less produces 12
dB Sinad, or 15 dB quieting. Output at the built-in
speaker is typically 2 watts at less than 3% total
harmonic distortion. The receiver circuitry utilizes
diode-protected dual-gate MOSFETS in the front
end; an IC IF that completely limits with less than
a 10 uV signal; dual conversion, 10.7 MHz and 455
kHz via a 4-pole monolithic 10.7 MHz crystal filter.
Image response is —55 dB or better. Spurious re-
sponse is — 75 dB or better.

5

oS

The Heathkit HW-202 comes with two crystals used
in initial set-up and alignment, give you simplex
operation on 146.94. Kit includes microphone,
quick-connecting cable for 12-volt hook-up, heavy
duty alligator clips for use with a temporary bat-
tery, antenna coax jack, gimbal bracket, and mo-
bile mount that lets you remove the radio from the
car by unscrewing two thumbscrews. The HWA-
202-2 Tone Burst Encoder provides four preset-
table pushbuttons for instant repeater access.
Fixed station operation is as easy as adding the
HWA-202-1 AC Power Supply. The HA-202 2-Meter
Amplifier puts out 40 watts for 10 watts in, and
externally it's a perfect mate for your HW-202.

Kit HW-202, 11 |bs., mailable .......... 179.95*
Kit HWA-202-2, Tone Burst Encoder, 1 |b. . .24.95*
Kit HWA-202-1, AC Power Supply, 7 Ibs. ..29.95*
Kit HWA-202-3, Mobile 2-Meter

XY gt ke o A T LR T e e SR g W 17.95*
Kit HWA-202-4, Fixed Station 2-Meter
o1 LE T P S | o7 e R e P S 15.95*

HW-202 SPECIFICATIONS — RECEIVER — Sensitivity: 12 dB SINAD*
(or 15 dB of quieting) at .5uv or less. Squelch threshold: 3 uv or
less, Audio output: 2 W at less than 10% total harmonic distor-
tion (THD). Operating frequency stability: Better than =.0015%,
Image rejection: Greater than 55 dB. Spurious rejection: Greater
than 60 dB. IF rejection: Greater than 75 dB. First IF frequency:
10.7 MHz =2 kHz. Second IF frequency: 455 kHz (adjustable).
Receiver bandwidth: 22 kHz nominal. De-emphasis: —6 dB per
octave from 300 to 3000 Hz nominal. Modulation acceptance: 7.5
kHz minimum, TRANSMITTER — Power output: 10 watts minimum.
Spurious output: Below —45 dB from carrier. Stability: Better
than #.0015%. Oscillator frequency: 6 MHz, approximately. Mul-
tiplier factor: X 24. Modulation: Phase, adjustable 0-7.5 kHz,
with instantaneous limiting, Duty cycle: 100% with oo VSWR,
High VSWR shutdown: None., GENERAL — Speaker impedance: 4
ochms. Operating frequency range: 143.9 to 148.3 MHz. Current
consumption: Receiver (squelched): Less than 200 mA. Transmit-
ter: Less than 2.2 amperes. Operating temperature range: —10°
to 122° F (—30° to + 50° C). Operating voltage range: 12.6 to
16.0 VDC (13.8 VDC nominal). Dimensions: 234" H x 814" W x
97" D.

*SINAD=Signal + noise + distortion

Noise + distortion
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NEW Heathkit
2-Meter Amplifier for cleaner

FM copy on the fringe... 6995*

40 watts nominal out for 10 watts in —
requires only 12 VDC supply.

Fully automatic operation — with any

Solid-state design — all components
mount on single board for fast,
easy assembly.

If you're regularly working from a fringe area, the
new Heathkit HA-202 can boost your mobile output
to 40 watts (nominal), while pulling a meager 7
amps from your car's 12-volt battery.

Install it anywhere...in the trunk, under the hood
or dashboard. Use it with any 2-meter exciter de-
livering 5-15 watts drive. Features fully automatic
operation. An internal relay automatically switches
the antenna from transmit to receiver mode when
you release the mike button.

All solid-state design features rugged, emitter-
ballasted transistors, combined with a highly effi-
cient heat sink, permitting high VSWR loads. Tuned
input-output circuits offer low spurious output
to cover the 1.5 MHz segment of the 2-meter band
without periodic readjustment. All components
mount on a single printed circuit board for easy,

4-hour assembly. Manual shows exact alignment
procedures using either a VOM or VTVM. And in-
stallation is just as simple.

Kit includes transceiver connecting cable, antenna
connector. Operates from any 12 VDC system —
additional power supplies are not required. Add
HA-202 power to your mobile 2-meter rig, and
boom out of the fringe. Kit HA-202, 4 |bs.

HA-202 SPECIFICATIONS — Frequency range: 143-149 MHz. Power
output: 20N @ S Win, 30W @ 7.5W in, 40W @ 10 W in, 50W
@ 15 W in. Power input (rf drive): 5 to 15W. Input/output im-
pedance: 50 ohms, nominal. Input VSWR: 1.5:1 max. Load VSWR:
3:1 max. Power supply requirements: 12 to 16 VDC, 7 amps max.
Operating temperature range: —30° F. to 4-140° F, Dimensions:
3" H x 434" W x 515" D,

a"u nGPEI New Heathkit
e ® VHF Wattmeter/SWR Bridge...29.95*

Perfect tune-up tool for your 2-meter gear. Tests transmitter output in
power ranges of 1 to 25 watts and 10 to 250 watts =10% of full scale.
50 ohm nominal impedance permits placement in transmission line
permanently with little or no loss. Built-in SWR bridge for tuning 2-
meter antenna for proper match, has less than 10-watt sensitivity.

Kit HM-2102, 4 |bs.

HM-2102 SPECIFICATIONS — Frequency range: 50 MHz to 160 MHz. Wattmeter accuracy:
+10% of full-scale reading.* Power capability: To 250 W. SWR sensitivity: less than 10
W. Impedance: 50 ohms nominal. SWR bridge: Continuous to 250 W. Connectors: UHF
type S0-239. Dimensions: 5%4" W, 54,” H and 632" D, assembled as one unit.

*Using a 50 © noninductive load.

See them at your Heathkit Electronic Center —
or fill out coupon for FREE Heathkit catalog

‘ HEATH |
———————————— -
HEATH COMPANY, Dept. 11-5

Benton HMarbor, Michigan 45022

"] Please send FREE Heathhit Catalog.

Enclosed i1s §_ ., plus shipping
(] Please send model (s) =Tl « B ER

HEATHKIT ELECTRONIC CENTERS

ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: Anaheim, 330 E. Ball Rd.; EI Cerrito, 6000
Potrero Ave.: Los Angeles, 2309 S. Flower St.; Pomona, 1555 Orange Grove Ave. N.; Redwood
City, 2001 Middlefield Rd.; San Diego (La Mesa), 8363 Center Dr; Woodland Mills, 22504 Ven-
tura Bivd.; COLO.: Denver, 5940 W. 38th Ave.; CONN.: Hartford [Avon), 395 W. Main St. (Rte.
44); FLA.: Miami (Hialeah), 4705 W. 16th Ave.; GA.: Atlanta, 5285 Roswell Rd.; ILL.: Chicago,
3462-66 W. Devon Ave.; Downers Grove, 224 Ogden Ave ; IHﬂ.:Llndilﬂlpﬂlll. 2112 E. 62nd Ave_;
KANSAS: Kansas City (Mission), 5960 Lamar Ave.; MD.: Baltimore, 1713 E. Joppa Rd.; Rock-
ville, 5542 Nicholson Lane; MASS.: Boston (Wellesley), 165 Worcester St.; MICH.: Detroit,
18645 W_ Eight Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Minneapolis (Hopkins), 101 Shady
Oak Rd.; MD.: St. Louis, 9296 Gravois Ave.; N.J.: Fair Lawn, 35-07 Broadway (Rte. 4); N.Y.:
Buffalo (Amherst), 3476 Sheridan Dr.; New York City, 35 W. 45th St.; Jericho, L.L, 15 Jericho
Turnpike: Rochester, Long Ridge Plaza; OHIO: Cincinnati [Wnndhwn:. 10133 Springfield
Pike; Cleveland, 5444 Pearl Rd.; PA.: Philadelphia, 6318 Roosevelt Blvd,; Pittsburgh, 3482 Wm.
Penn Hwy.: TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 Westheimer; WASH.: Seattle, 221

Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac,
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*Mail order prices; F.0.B. factory
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As a guide to any amateur about to
license a repeater, here is the latest
poop from the FCC, with sample
diagrams, etc. Appended is a section
on antennas for repeaters, with a
current list of commercially available
FCC-approved antennas.

The opening section is a sample
“Technical Explanation of the Opera-
tion of The Control Link.” Be sure
your name, address and phone numr-
ber are on each statement or diagram
you submit.

MONITOR

TECHNICAL EXPLANATION
OF THE OPERATION OF
THE CONTROL LINK
(refer to

the functional block diagram)
1. Description — A wire control link is
used between the control point and
the remotely controlled station. It is
used for control and communication
purposes. The wire line consists of a
dedicated twisted pair, 1 mile long,
strung on poles. Command tone sig-
nals are transmitted over the wire line

from the control point by the control
operator to the remotely controlled
station where they activate the desired
control function.

2. Protection against unauthorized
operation through physical access to
the remotely controlled station — The
remotely controlled station transmit-
ter and control egquipment will be
housed in a locked building. Only
other licensed amateur radio operators
authorized by the station licensee will
have keys to the building. Based upon

4

RECEIVER

)

FUNCTIONAL BLOCK DIAGRAM

Applicant’'s Name
Address
Telephone Number

(Control Link)

* Eg.:.:;mnn =ty DEDICATED LINES FeRMIAL tT:gmlmn
| EncoDER | = ' DECODER
i 1 M| LE ——
CONTROL + B |
OPERATOR
MALF
~c> ety - mmmor e cowmoum
CONTROL POINT l l 1
* CONTROL LINES
*CONTROL FUNCTIONS o
1. Remotely controlled station in service ST P e T
2. Remotely controlled station out of service STATION SITE
3. Etc.
4. Etc.
5. Etc.
6. Etc.
Fig. 1. Sample Functional Block Diagram, referred to in the sample explanation above.
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my experience and knowledge of local
conditions, | believe these precautions
are adequate to prevent operation of
the remotely controlled station by
unauthorized persons through physi-
cal access to the equipment. In the
event unauthorized emissions do oc-
cur, station operation will be suspen-
ded until such time as adequate pro-
tection is incorporated.

3. Protection against unauthorized
operation through activation of the
remotely controlled station through
the control link — The command tone
encoder and command tone decoder
use a system of five sequential audio
tones for each command. The tone
frequencies and sequences are treated
as privileged information and are not
divulged to other than control opera-
tors authorized by the station licen-
see. The tones and sequence codes are
changed periodically. Based upon my
experience and knowledge of local
conditions, | believe these precautions
are adequate to prevent operation of
the remotely controlled station by
unauthorized persons through the
control link. In the event unauthor-
ized emissions do occur, station opera-
tion will be suspended until such time
as adequate protection is incor-
porated.

4. Malfunction shut down — A mal-
function detector monitors for the
presence of a continuity current on
the wire line at the control point and
at the remotely controlled station.
When an abnormal continuity current
is detected, the malfunction indicator
warns the control operator. |f the
abnormal continuity current persists
for a minimum of 3 minutes, the
remotely controlled station is auto-
matically taken from service by the
controller. The remotely controlled
station can only be returned to service
by the control operator through the
control link.

5. Monitoring provisions — A monitor
receiver tuned to the transmitting
frequency of the remotely controlled
station is located at the control point.
Due to the proximity of the control
point to the remotely controlled sta-
tion, the control operator can monitor
the transmitted signal of the remotely
controlled station for proper opera-
tion, and can monitor for the presence
of other signals the transmitted signal
could interfere with.

MONITORING OF A
REPEATER STATION

Section 97.111(b) requires that the
transmitting and receiving frequencies
utilized by a repeater station be con-
tinuously monitored by a control
operator (c/o) immediately prior to,
and during, periods of operation. For
a station having the control point
located at the station, the c/o can

JUNE 1973

monitor the repeater input receiver
prior to activating the repeater trans-
mitter in order to check for the
presence of signals not intended for
retransmission. He could, either con-
currently or sequentially, also monitor
the transmitting frequency for the
presence of other signals from stations
the repeater station could cause inter-
ference to.

In the case of remotely controlled
repeater stations, additional provisions
will have to be incorporated when the
control point is sufficiently far re-
moved from the repeater station site,
in order to facilitate proper monitor-
ing. Either a wireline or a point-to-
point radio link using an auxiliary link
station at the repeater site to the
control point may be required.
Another method uses a receiver at the
repeater station, tuned to the trans-
mitting frequency for activating a
lock-out circuit in the presence of
another signal on the same frequency.
In areas where there is normally no
other signal on the repeater input
frequency, the control operator can
momentarily activate the repeater sta-
tion and monitor the output for the
presence, or absence, of signals not
intended for retransmission by that
repeater station. In areas where the
presence of such signals is a common
occurrence, such as where there is
more than one repeater station using
the same input frequency, it is neces-
sary to employ a system of access
signals to insure that such signals are
not retransmitted.

SYSTEM NETWORK DIAGRAM
Definition — A System Network Dia-
gram shows each station and its re-
lationship to other stations in a net-
work of stations, and to their control
point(s).

Y

WEFEATER STATION
AADID AEMOTELY
CONTROLLED

8 e DM IDIRECTIONAL
ANTENNA, 100 WATTS ERP,
188 - 140 M

12l DIMECTIOMNAL ANTENMNA

CRIENTED TOWARD CONTROL

POINT, 10 WATTS ERP
0—ah0 e

AUMILIARY LINK STATHIN
AADID REMOTELY
CONTROLLED

LOCATION, BOTH STATIONS:

LOCATION:
CONTROL POINT FOR:

Requirements — When application is
made for a station having one or more
associated stations, i.e. control station
and/or auxiliary link station, a System
Network Diagram must also be sub-
mitted. Control stations and auxiliary
link stations may not be used to
communicate with any other station
than those shown on the System
Network Diagram. A copy of the
System Network Diagram on file with
the Federal Communications Commis-
sion, Washington, DC, must be re-
tained at each control point for a
remotely controlled station.

The diagram must be in the form of
an outline map, and does not have to
be drawn to scale (see typical ex-
ample). The relative location of every
station and control point in the sys-
temm network must be indicated by
showing the approximate distance be-
tween stations.

Stations — Every station in the system
network must be shown by a separate
block, even if there is more than one
station at a single location. Label each
station as appropriate, i.e. repeater
station, control station, etc. Also,
there must be an indication for each
station whether directly controlled,
wire remotely controlled, or radio
remotely controlled. Every control
point for each station must be indi-
cated.

Antennas — The frequency band, ef-
fective radiated power, and char-
acteristics of the transmitting antenna,
i.e. omnidirectional or directional,
general orientation if directional, and
relative gain over a half-wave dipole
must be indicated for each repeater
station, control station, and auxiliary
link station.

Format — The System Network Dia-
gram should be prepared and submit-
ted on standard 8% x 11 inch size

—

SYSTEM NETWORK DIAGRAM

Applicant’s Name

Address
Telephone Number

V.
s

12 88 DIRECTIONAL ANTENNA
OMIENTED TOWARD REMOTELY
CONTROLLED STATIONE

l.\“_'l-:linm £ AP 70 85D Wi

coNTRDL $TATON
DISECTLY
ey T AL LD

CONTROL STATION
AUXILIARY LINK
REPEATER STATION

Fig. 2. Sample System Network Diagram (see text above).
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paper. It should bear a heading identi-
fying it as the System Network Dia-
gram, and contain the applicant’s
name, address, and telephone number
where the applicant can be reached in
case clarification is required.

ANTENNAS USED BY
REPEATER STATIONS

1. Rule reference — Section
97.41(f)(6) states that the application
shall include

“The horizontal and vertical radiation pat-
terns of the ftransmitting antenna as in-
stalled, with reference to True North (for
horizontal pattern only). expressed as re-
lative field strength (voltage) or in decibels,
drawn upon polar coordinate graph paper,
and method of determination of the pat-
terns.””

2. The term “‘as installed”” in (1) above
does not mean that measurements (if
required — see below) must be made
on the antenna in its normal operating
position. It means that the measure-
ments should be made with the anten-
na mounted in approximately the
same position with reference to a
supporting structure reasonably simi-
lar to that used in the intended
location. If that is impossible (such as
when an antenna would be mounted
on a broadcast tower with a 12 foot
cross section) a statement should be
made to explain why it could not be
done. The intent is to obtain pattern
results which are reasonably approxi-
mate to those that will obtain when
the antenna is mounted in its final
position.

3. When proposing use of a half-wave
dipole, it will be satisfactory to indi-
cate that the gain is zero dBd (dB with
reference to a dipole), and the hori-
zontal and vertical patterns to be
supplied, commonly contained in re-
cognized amateur handbooks, will be
accepted without computations or
measurements.

4. When proposing other than a half-
wave dipole, and the antenna is not
commercially manufactured, hori-
zontal and vertical pattern measure-
ments should be made. In determining
the patterns a total of 24 measure-
ment points per pattern, (6 per quad-
rant) will be satisfactory to determine
the pattern shape. The test description
should include a block diagram of the
test set-up, brief explanation of the
techniques used, together with in-
formation concerning the test equip-
ment. Gain in the main lobe of the
horizontal pattern may be determined
either by computation, measurement,
or a combination of both, expressed
in dBd.

5. When proposing use of a conr
mercially manufactured antenna;

(a)lf the antenna manufacturer has
submitted the antenna data to the
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Amateur and Citizens Division, FCC,
and it has been approved, all the
applicant needs to do is specify the
manufacturer, type or model number
of the antenna and the manufacturer’s
specified gain figure(s) in dBd. If you
do not know whether the antenna has
been approved, consult your manufac-
turer. Do not submit patterns from
the manufacturer’s catalog for ap-
proval.

(b) If a commercially manufactured
antenna has not been submitted or
approved by the Amateur and Citizens
Division, FCC, and you wish to use it,
proceed as in item 4, or refer it to the
manufacturer for resolution of the
data.

6. Antenna showing for use in con-

trol and auxiliary circuits:

Reference is made to the memoran-
dum associated with the Report and
Order, Docket 18803, numbered para-

graph 15, last sentence which reads:
“ ... The operation of a control station or
an auxiliary hink station which does not use
directional antennas in conjunction with low
transmitter power to minimize the possi
bility of harmful interference is not con-
sidered good amateur practice, and will be
carefully evaluated by the Commission if
proposed.”’

It is not sufficient to merely state
the applicant will conform to Section
97.67(b) regarding use of minimum
power to accomplish the purpose of
the control of auxiliary link., The
showing should indicate the link or
control transmitter input power, line
loss in dB, type of directional antenna
to be used (dish, yagi, etc.), the
approximate gain in dBd in the main
lobe of the antenna, and a brief
statement explaining the reasoning be-
hind the power value proposed to
comply with Section 97.67(b).

7. General information of interest

concerning antennas.

(a) All references to antenna gain
should be referred to a half-wave
dipole and expressed in “dBd."”” Some

manufacturers advertise antenna gain
referred to an isotropic antenna "‘dBi”’
which is roughly 2.2 dB greater than
when referred to a half-wave dipole.
Sometimes this is not made clear.

(b) In rough, mountainous terrain
where reflections and shielding may
be a problem, it may be advantageous
to utilize low antenna gain and higher
transmitter power. Another technique
which may be used to improve ‘‘fill-
in"" is circular polarization, where the
radiated field may be considered com-
posed of both horizontal and vertical
components, produced by particular
antenna configurations.

(c) For vertically polarized omni-
directional operation, typical antennas
with substantial power gains may con-
sist of phased elements (usually di-
poles of some kind), spaced one wave-
length apart in the vertical plane,
Typical power gains in dBd of such
arrays using vertical polarization, are
as follows:

Number of Power Gain
stacked Elements dBd
2 2.9
3 4.9
4 6.2
5 7.3
6 8.0
7 8.8
8 9.3
10 10.4
12 11.2

(d) For the information of amateurs
who wish to become informed about
the techniques of antenna measure-
ment in the commercial field, refer-
ence is made to a publication of the
Electronic Industries Association,
2001 | (Eye) Street, NW, Washington,
D.C20006, telephone: 202/659-2200,
entitled, “EIA Standard RS-329, Part
|, Base or Fixed Station Antennas.”
This publication may be ordered from
the EIA at $2.00 per copy.

(e) The following antennas have been

approved for use by amateur repeaters
as of 13 April 1973.

Manufacturer Type or Model Gain
Phelps Dodge/ 220-509 with various
Communications mounting configurations 5.25 dBd
Products 144 MHz “"Super Station
Master”’
Cush-Craft Corp. AR-2 "Ringo” 2.0dBd in
horizontal plane
All with same AFM-4D 6.0 dBd'
patterns & AFM-44D 9.0 dBd*
gains. See 1.2.3 AFM-24D 3.9 dBd’
Hy-Gain Electronics 362/SJ254 5.9 dBd
Corp. 268/725 5.9 dBd
Andrew Corp. 161-3 2.8 dBd
150 B-11 5.25 dBd

1. Elements spaced around mast.

2. Forward gain, elements mounted all on one side of tubular mast.
3. Back side gain with elements mounted as in 2.
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Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vil. 50N
Birmingham AL 35210

A SYSIEM FOR
DIRECT VIEW
IR hat Y

During the past year, I have been work-
ing on a method of viewing Color

SSTV pictures directly from a monitor (no
photography necessary). Although I am still
developing this system, I feel the informa-
tion I've obtained thus far should be shared
with others throughout the world. Specific
circuit details have been omitted since they
would be similar to existing circuits (dc
amplifiers, voltage controlled audio oscilla-
tors, bandpass filters, etc.). Only the actual
“food for thought™ is presented.

QOQur present Color Slow Scan system
consists of converting a color picture into
red, green and blue analyzed frames and
transmitting each sequentially. At the receiv-
ing end, a multi-exposure photograph is
taken of the monitor screen (as each color
analyzed frame is presented) through the
appropriate filters, thus reconstructing an
equivalent color picture.

For direct view Color Slow Scan, the
three color separation pictures, one red, one
blue and one green picture (previously ob-
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tained from the color picture to be transmit-
ted) are placed side by side in front of the
camera, so all three pictures are scanned
during each frame. This is transmitted, and
Fig. 1 shows how they would be displayed
on your monitor. Next, red, blue and green
filters are placed over the appropriate pic-
tures to reproduce the three basic color
images. All we need to do now is to converge
the three images onto a common viewing
point. This may be accomplished by several

Fig. 1. The three ‘‘side by side"’ pictures as they are
displayed on the screen of a monitor.

49




TO VIDEDO AMP

VIEWER

Fig. 2. Color SSTV photos may be viewed directly
by using a crt for each color and joining the three
images on a viewing screen via dichroic mirrors.

methods varying from a simple lens/mirror
arrangement where you “stack™ the two
outer pictures onto the center picture, to the
arrangement shown in Fig. 2. In Fig. 2, three
electrostatically deflected tubes are slaved to
one monitor. (Taggart, WB8DQT, described
this procedure in the July, 1972 73 Maga-
zine, page 93.) Electromagnetically deflected
tubes could also be used; however, three
yokes (with either heavy duty or separate
sweep circuits for each yoke) would be
required.

Looking at Fig. 2, a red filter is placed
over the equivalent pictures on the right
hand tube, while cardboard covers the other
two pictures on the screen. A weak blue
filter is placed over the center image on the
center cathode ray tube, while cardboard
covers the two outer pictures. No filter is
used on the ‘“‘green” tube, just cover the
“red” and “blue” pictures. The red and
green pictures now reflect off their associ-
ated color dichroic mirrors, while the blue
picture passes through both mirrors and
blends with the other colors to produce (or
in this case, reproduce) a full color image at
the viewer.

Color dichroic mirrors are unique in the
fact they reflect only one color (like a red
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frame) while acting like a plain clear glass
and passing the other colors (like a blue
frame). Incidentally, I understand Dr. Edwin
Land's new Polaroid camera uses dichroic
mirrors in an arrangement somewhat similar
to the previous description; however, I have
not personally examined one.

Naturally, proper positioning of all three
tubes (plus the viewer) with respect to the
dichroic mirrors is necessary. The brightness
control on each crt is for balancing the
individual colors. This briefly describes the
basic “‘system.”’

One drawback of this system is the low
brightness of the blue picture after placing a
blue filter in front of the P7s (primarily)
green persistence. This can be corrected
somewhat by ““dimming” the red and green
crt brightness pots. Four second frames also
heip overcome the dim blue picture by
sweeping twice as often, thus giving a bright-
er picture to drive through the blue filter.
The other drawback is small picture size;
however this can be overcome by either a
magnifier lens, larger screen crt (12DP7s are
becoming popular on the surplus market and
are a direct substitute for a SFP7) or high
gain separate sweep circuits for each crt.
With a separate sweep circuit you could
enlarge all three pictures, then re-center just
one of the desired pictures to fill each crt
screen.

Some time back, Jim Wilson W4RKS and
I rigged a P31 phosphor crt to a Slow Scan
monitor. Although the pictures were held on
the persistence for only half a frame, the
blue content was high. This phosphor, plus 4
second frames, would be ideal for the blue
picture. I am still awaiting a P26 phosphor
crt, so I can’t definitely say what effect a
blue filter would have on its persistence.

There are other possibilities, including
“breaking down” our grey scale frequency
range into three color ranges (plus guard
bands). However that’s a long discussion |
will cover in the future.

I would be quite interested in hearing
from others on either this or any related
Slow Scan experimentation and/or develop-
ment. You may write me direct, or via 73
Magazine. Any significant accomplishments
can be described in my SSTV Scene column.

.. .K4TWJ
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Joseph M. Hood K2Y AH
67 Mountain Ash Drive
Rochester NY 14615

RITY AUTOSWITCH

Reception of a 2125 Hz tone through the local FM repeater will
automatically put your receiver on a specified RTTY channel.

he advent of two meter FM has seen
Tthe opening of new areas of endeavor
for the amateur. Repeaters, autopatch, and
many other innovations are made possible
by the channelized FM system. This chan-
nelized system offers some advantages in
local and regional radio Teletype communi-
cations. What could be better than a 2 meter
FM channel for autostart work, local nets,
traffic, or just plain amateur communica-
tions? The problem with this is that it
requires constant monitoring of the Teletype
channel at the expense of monitoring the
local repeater or the construction or pur-
chase of an additional receiver to allow

simultaneous monitoring of both chan-
nels — or does it? In pondering this question,
I wondered if there were some way to have
my cake and eat it, too. That is to say, to be
able to monitor the local repeater but with
the capability to switch automatically to the
local RTTY channel, should a station wish
to send me a printed message. (Teletype 1s
not permitted on the Rochester Repeater,
WA2UWQ, for obvious reasons of courtesy
to those stations monitoring or wishing to
use the repeater.)

The result of this pondering is the auto-
switch system. It meets the requirement for
minimum annoyance to stations using the

RX OSC VOLTAGE

T T T 9 FROM T/R RELAY
CHANNEL | CHANNEL 2 CHANNEL 3 CHANNEL 4
RECEIVE 0SC RECEIVE 0SC RECEIVE 0SC RECEIVE 0sc |~~~ ETC
L 2  J &
CHANNEL | CHANNEL 2 CHANNEL 3 CHANNEL 4
———ETC
TRANS 0SC TRANS 0OSC TRANS OSC TRANS 0SC
l 1_ o TX OSC VOLTAGE
OSCILLATOR FROM T/R RELAY
CONTROL LINES
= 9P RITYTERMINALUNIT_
RTTY CHANNEL - :
A
I 4|
(R { \ | i
—0 o | O 1|
REPEATER AUTO SWITCH CHANNEL | I
CHANNEL (UNUSED POSITION - NOT T |
CONNECTED TO ANY ,
G ENARE NG CHANNEL © OSCILLATOR) I} L l il
SELECTOR : CONTROL © :

DRIVE GATING

TO GROUND
FOR EMITTER OR
CATHODE GATING

VOLTAGE FOR BASE }
-

LINES ADDED FOR
AUTO SWITCH |

> AUTOSTART
» RELAY (DPDT)

Fig. 1. Connections for autoswitch.
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NEW!!

440 MHz PREAMPS

$29.95
postpaid
Model 432PA

Two stage KMC Bipolar and MOSFET Predmp for DX, FM, ATV &
Space Work. Typically 3.5 dB NF for excellent weak signal
reception. 20 dB Gain, 20 MHz Bandwidth, 12V dc, with metal case,
postpaid and guaranteed, Model 432PA Only $29.95.
Super sensitive Model 432PC — as above but very low noise K6007
input stage, 1.5 10 2.0dB NF $69.95,

$54.95
postpaid
Model 432PA-1

Preamps with all the above teatures plus ac Power Supply and Die
Cast Cabinet
Madel 432PA-1 (3.5 dB NF) $54.95
Model 432PC-1 (1.5 to 2.0 dB NF) $94.95

Write for our new catalog of

A VHFE/UHF Canverters and Preamps.
JANEL e
M Succasunna NJ 07876

laboratories 201-584-6521

» New! Eleven
tones in one
encoder.

e LC oscillator.
Stable: no RC
circuits to
drift.

e No batteries
needed.

e Full one vyear
warranty.

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

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

» lb-second tone burst time also adjustable.
Continuous tone if needed.

» Free descriptive brochure on request.

e Order direct. Price $37.50 PPD USA (5%
tax Calif.)

PALOMAR

ENGINEERS

BOX 455, ESCONDIDO, CA 92025
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repeater, is extremely simple, costs next to
nothing if your TU has autostart, and 1t
works. |

The technicality of autoswitch will not

| amaze you and it won't take a BSEE degree

to understand the circuitry. Autoswitch
makes use of the autostart feature in the
terminal unit to automatically switch the 2
meter FM receiver to the local repeater
output (in this case 146.88 MHz) when the
printer is off or switch the receiver to the
local RTTY channel (in this case 146.70
MHz) when the printer is on.

A station with a Teletype message for a
station equipped with autoswitch merely
checks in and out of the repeater, calls the
station and follows his call with a three or
four second mark (2125 Hz) tone burst. The
tone burst causes all autoswitch equipped
stations to turn on their printers, switch to
146.70 and wait for 20 to 30 seconds for the
Teletype signal to appear on 146.70. If the
signal appears on 146.70 before the 20—-30
second delay time has elapsed the system
will print the message received. If no Tele-
type signal appears after 20 to 30 seconds of
listening on 146.70, the system automati-
cally turns the printer off and switches the
receiver back to 146.88 to monitor the
repeater,

The only other requirement for auto-
switch is that your FM receiver uses a dc
oscillator gating technigue (either a switch
to a positive dc voltage or a switch to ground
to enable the oscillator. Some receivers, like
the Regency HR-2 series, switch the rf
excitation to the crystal via a rotary switch.

RTTY +12VvDC

CHANNEL
RCV
XTAL

e T 32"

l NC

22K

Q—ﬂ—I—ww o 1
o NO

AUTOSTART
RELAY

REPEATER
RCV
ATAL |

F_

2 222K
K

UNUSED

POSITION — fs
LAUTO-

SWITCH

CHANNEL J/)

REGENCY
CHANNEL i;
SELECTOR

o *BVDC
IN REGENCY

KEEP ALL CONNECTIONS TO
CRYSTAL LEADS SHORT

Fig. 2. Autoswitch modification for Regency HR-2
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Fig. 3. Diode crystal selection.

This type of switching cannot be used for
autoswitch, but the addition of a few diodes
and resistors eliminates that problem, as will
be discussed later.

[ use an RF Communications, Ensign 1,
VHF Marine radio which has been converted
for use in the 2 meter band. The Ensign has
separate transmit and receive oscillators for
each channel. The oscillators are gated on by
applying a 5V dc signal to the base circuit of
the oscillator. Autoswitch merely requires
that an unused position on the channel
selector switch be brought out along with
connections to the repeater channel and
RTTY channel positions. The autostart relay
in the TU then merely selects the repeater if
the printer is off or the RTTY channel .if
the printer is on. All the delays necessary are
already part of the autostart circuitry in the
TU. So in this case autoswitch costs three
wires! A block diagram/schematic of the
lash-up is shown in Fig. 1.

If your rig enables its oscillators by
switching an emitter, a source, or a cathode,
the connections are equally simple and are
essentially the same as in Fig. 1 except that
the wiper of the channel switch is connected
to ground.

If you own a Regency or some other rig
which switches the leads to the crystal
directly don’t attempt to run the leads out
through the autoswitch network and back.
You will be adding intolerable lead length to
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the crystals. Instead, a system for switching
the crystals with diode gates must be used.
These have been described in other articles
describing connection of automatic scanning
circuitry to receivers with crystal lead
switching.

A method developed by Bob Reifsteck
K2LZG for his Regency is shown in Fig. 2.
Other methods for other circuits are shown
in Fig. 3.

One caution: in any system, always place
the channel selector switch in the normal
channel (not autoswitch) position when
transmitting. If you leave it on autoswitch
you're liable to find yourself back on the
repeater when you want to be on the RTTY
channel if your autoswitch switches off.

Obviously the system i1s simple. It works
extremely well here in Rochester where the
number of VHF RTTY stations is reasonable
and where the number of messages are low
enough to allow all stations to print all
traffic. In larger metropolitan areas this
simple system might have to be made more
sophisticated by using a Touch-tone selective
call for the autoswitch to keep the multi-
tudinous printers (which eat gobs of paper)
from printing messages not meant for them.
When the situation gets that bad here in
Rochester we’ll go to Touch-Tone auto-
switch. Meanwhile, we're happy and every-

one is enjoying reading each other’s mail.
...K2YAH
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STEP UP TOTELREX

Professionally Engineered Antenna Systems

Single transmission line “TRI-BAND® ARRAY”’

By the only test that means anything ...
on the air comparison . .. this array con-
tinues to outperform all competition...
and has for two decades. Here's why
. . . lelrex uses a unique trap design
employing 20 HiQ 7500V ceramic con-
densers per antenna. Telrex uses 3 opti-
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true F/B
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES...

e Power rating 4 KW PEP. ..
rain or shine
e Wind rating survival 110 MPH
 Patented broad-band coaxial Balun
e Heavy-duty steel gusset mounting
plate
e Aluminum boom 2 in., 2¥2 in. O.D.
X 18 ft.
e Large diameter, .058 wall taper-
swaged dural elements for minimum

,r'-.

TB5EM 8395 \ =™

Other
Multi-Band
Arrays Available

“
"'\-..,I_":..

hhhhhhh

Elements shortened
to show details.

weight and exceptional strength
to weight ratio
e Stainless steel electrical hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele-
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 |bs. Shipping container 13 in.
Xx5in. x 13 ft.

Note: If not available from your dealer,
order direct. You'l get fast, personal
service.

Telrex Labs are design engineers, inno-
vators and manufacturers of the world's
finest 34 to 160 meter communication
systems and accessories priced from
$25 to $25,000.

For technical data and prices on com-
plete Telrex line, write for Catalog PL 71.

BALUN

TYPICAL TELREX “MONO-BAND"* ANTENNAS

16M317 - ““Monarch”, 10 DBD, 3 El., 4 KWP, 2-1/2" 0.D, 17’ boom $175.00
20M326 - “Monarch”, 10 DBD, 3 El., 8 KWP, 3-1/2" 0.D, 26 boom $355.00
2M609 - “Monarch”, 14 DBD, 6 El., 6 KWP, 1” 0.D, 9’ boom $ 39.95
2M814 - “Monarch”, 16 DBD, 8 El., .8 KWP, 1.375" 0.D, 14’ boom $ 59.00
6M516 - “Monarch”, 13 DBD, 5 El., .8 KWP, 1.5 0.D, 16’ boom $ 63.95

and —-— many, many more! send for PL-71 Dept. C

—Telre

LABORATORIES

TV And Communications Antennas Since 1921

Asbury Park, New Jersey 07712 201-775-7252
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Clifford Klinert WB6BIH
520 Division Street
National City CA 92050

FURTY METER
TRANSMIT TER

A hybrid design that uses transistors in the
low level stages for stability, and easily

obtained tubes in the driver and final

sections for low cost.

ransistor transmitters are becoming
Tvery popular with amateur builders
today. The low cost, very high frequency
transmitting transistors that are now avail-
able make them very popular for portable
and mobile rigs. However, the cost and
complications of building transmitters of the
one hundred watt level with transistors still
may be prohibitive for some. Since size, low
weight, and low power consumption are not
as important in transmitters built for home
use, there has been a trend in the past few
years to the hybrid concept. In hybnd
circuits transistors and tubes are combined
te bring out the most desirable character-
istics of each.

In this transmitter, transistors are used in
the VFO and low level amplifier stages. This
makes them ideal for this application be-
cause of their low cost (at low power),
simplicity (no filaments or screen grids to
wire), and low heat dissipation (for stable
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VFQ’s). By using tubes in the driver and
final amplifier stages, the signal is brought
up to the 100W level at junk box cost.

CW was used for simplicity because it is
the desired mode at this QTH. AM modula-

Since the transmitter was built from surplus parts,
a strange marriage of components results. The old
reactive load box chassis makes for a solid and
good looking installation, however.
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Fig. 1. Schematic of the oscillator and amplifier.

tion was not attempted because of the
current unpopularity of this mode on the
high frequency bands.

The Oscillator

The Seiler circuit was chosen because of
its reliability and excellent stability. The
only critical component is the capacitor
between the gate of the MPF-102 and the
oscillator tank circuit. This capacitor should
be just large enough to maintain stable
oscillation. The coil used was about forty
turns of number 30 wire on an Amidon
T-50-2 toroid core. In a different experiment
a slug tuned ceramic coil form was used. In
this case a gate capacitor on the MPF-102
had to be about 300 pF for stable operation.
Either coil resulted in stable operation, but
the toroid coil has higher Q, and supposedly
better stability. The capacitor values given in
the schematic of Fig. 1 give a range of 3.5 to
3.6 MHz. Since this oscillator is so reliable
and simple, it is easy to experiment with coil
and capacitor values to give different fre-
quency ranges.

The amplifier uses a class A buffer and a
class C output amplifier. Some people like to
use FET’s for buffers, but this was found to
be unnecessary. The simple amplifier shown
in Fig. 1 was found to be entirely adequate.
Almost any high frequency NPN silicon
transistor could be used in the amplifier, but
the output transistor must be capable of
handling a half watt of power or more. A
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resistor is used across the collector coil of
the output fransistor to prevent parasitic
oscillation and other types of instability. By
itself, the VFO would make a fine QRP rig
for portable use.

Driver and Final Amplifier

The output stages of the transmitter use
conventional tube circuitry, and very little
explanation is necessary. The 6146’s should
be neutralized because they will go into
oscillation if drive i1s reduced. However,
there is usually more drive available than is

Top view of the transmitter. The final amplifier
with its associated circuitry is to the left and the
VFO is at the right. Note the small amount of
space taken by the VFO board. With care, the
transmitter could be built in a much smaller
package.
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necessary and instability is no problem. The
5763 need not be neutralized because it is a
doubler from the 3.5 MHz oscillator to the
7.0 MHz final amplifiers. The output 6146
stage 1s cathode keyed while all the other
stages run continuously during transmission.
The tube portion is shown in Fig. 2.

Power Supply

The power required is 600V or more at
300 mA, and 20V at about 50 mA. The
filaments require six volts. The 20V supply
should be well regulated for the VFO. In
early bench tests a Hewlett-Packard labora-
tory type power supply was used for the
high voltage. This has almost perfect regula-
tion and there was no chirp in the transmit-
ter. However, when a power supply was
built, it had poorer regulation. The high
voltage output from the homebrew power
supply had a 300V drop from no-load to
loaded condition, resulting in a slight chirp.
No one has ever noticed it, but it becomes
more obvious when lisiening to harmonics of
the transmitter. No attempts were made to
clear it up, but some voltage regulator tubes
in the screens of the driver and finals should

help.

DECIMAL VALUES OF CAPACITANCE ARE IN
MICROFARADS, (UF) OTHERS ARE PICOFARADS
(PF) OR (UUF)

The low voltage power supply was a half
wave rectifier using a twelve volt filament
transformer with the six volt filament
voltage connected to the twelve volt side.
This gave about fifty volts on the other side
of the transformer. The voltage is further
dropped by the rectifier diode and the
resistance of the filter choke. A twenty voli
ten watt zener diode was connected across
the output for regulation.

Other than this, the design and construc-
tion of the power supplies will not be
discussed. There are dozens of articles in
magazines and handbooks that tell how to
build adequate power supplies.

Construction

Only a brief discussion of the construc-
tion will be given. Most hams who would
want to build this circuit, or make use of
some part of it, will have had enough
experience to select and arrange
components. The layout and wiring 1s really
not very critical. The main consideration is
following a logical step-by-step pattern
where one stage follows another so that the
output of one stage is not near the input of a
previous stage.

TO 7.0 MHZ. ANT.

7.0 MHZ. 00l L4

RESISTANCES ARE IN OMMS K=+ 1000

INPUT FROM
V.ED. AMP

5763

L3 = 40 TURNS NO.30 ON 174" DIA.
SLUG TUNED FORM.

L&= 15 TURNS NO_ I8 ON 1| 1a"
DIA. FORM.

PC = 6 TURNS NO. 1B ON 4T OHM

| WATT CARBON RESISTOR.

MS = METER SHUNT, FOUND
EXPERIMENTALLY DEPENDING

ON TYPE OF METER.

I

+ 600 VDC.

Fig. 2. Driver and final amplifier. This circuit is conventional and is similar to circuits found in many

magazines and handbooks.
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CRYSTAL BARGAINS

AN

Depend on . . .

We supply crystals from
16KHz to 100MHz. Over

6 I
ik, et S S CHYSTALS
;
SPECIAL Dwﬂ?ﬁ”&ﬂguﬂuﬂﬂ

Crystals for most ama-

ELECTRONICS, INC.
teur 2-Meter F.M. Trans-

2400 Crystal Dr.

celvers:
Fort Myers
$3.75 Each Florida 33901
Inquire about quantity (813) 936-2397
prices. Order direct. Send 10¢ for new
Send check or money catalog with
order, oscillator circuits
and lists of

For first class mail add 15¢ per

‘ thousands of
crystal...for airmail add 20¢ ea.

frequencies in
stock.

SPECIALS! CRYSTALS FOR:

Frequency Standards
100 KHz (HC13/U) $4.50
1000 KH: (HCG6/U) 4.50

Almost All CB Sets, Trans. or Rec. 2.50

(CB Synthesizer Crystal on request)

Any Amateur Band in FT-243 1.50
(Except B0 meters) 4 for 5.00

80 Meter Range in FT-243 2.50

Color TV 3579.545 KH: (wire leads) 1.60

4 for 5.00

GATEWAY
ELECTRONICS

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

| LLE.D. 7SEGMENT READOUT — MAN 1 TYPE —
NEW $2.75

IC MASTER BOARD — PC Board with dual in-line
IC Pads. Enough pads for 50 — 14 or 16 pin
] dual in-line IC's. 10 1/2 x 5" undrilled $2.00

TRANSFORMERS

- 6volt@1.5amp-21b $1.76
- Bvolt@ 2amp-21b $2.00
-12volt C.T.@ 1.5 amp -2 Ib $2.00
24volt CT.@1amp-21Ib $2.50

-36 volt C.T. @ 1.5 amp - (2—18 volt

windings) - 2 |b $2.00
10 Mhz CRYSTAL — standard HC-6/U in 24 volt
oven - | Ib $2.50

THUMBWHEEL SWITCHES
-0.5x2.125x1.78 - 10 position decimal $3.00

-10 position BCD & Compliment $4.00

-End Plates  (per pair) $1.45
MINIATURE SIZE

-0.312x1.3x1.3 - 10 position decimal $2.50

-10 position BCD & Compliment $3.75

-End Plates  (per pair) $1.00
BOXER FAN — 115 C.F.M. 115 volt AC - NEW - 3

Ib $8.50

85 Minimum Order. Visit us when in St. Louis
Please include sufficient postage.
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The 40 meter transmitter mounted in a rack above
its power supply. For novice use, just unplug one
of the 6146's to reduce the power level below 75
watts.

The oscillator stage is one of the most
important. Even though it will not be
subject to vibration, it is important to use
solid mechanical techniques for the VFO.
Since the VFO is not temperature compen-
sated, it should be as far from heat pro-
ducing components as possible. A small fan
was mounted in the cabinet to blow hot air
away from the VFO, thus providing excel-
lent stability.

Surplus and junk box components were
used entirely, and the layout is really rather
sloppy. Excellent performance resulted,
however, illustrating the non-critical nature
of the circuit. Perhaps some ambitious
builder with more time (and money!) will
come up with printed circuit boards and a
neat cabinet.

Conclusion

This has been a very rewarding project. It
illustrates how the transistor and tube can be
used together to obtain the best character-
istics of both within our present technology.
The day of the all tube transmitter is gone
forever, and the high power transistors of
today tend to “‘date” even designs like this.

‘Have fun though.
.. .WB6BIH
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POLAR

A ttempting moonbounce is a full-time
study concerned with azimuth and
elevation, moon phases and not-so-amateur
communication equipment. Those who suc-
ceed are famous, and those who don’t make
it are ignored. Too many amateurs have been
ignored since their attempts were un-proved,
or at least un-recorded — but this is wrong, I
think, because most of the hardware in-
novated for this use is workable.

[ built a moon-tracking antenna about 20
ft in boom length, with questionable success.
I heard feeble, chirpy echoes during an
aurora. I also had assistance in listening for
echoes a few days later when both a good
friend and I heard a chirpy twang as we

The most important feature of this view is the
pulley wheel. Using an untied system of ropes or
cables was not considered because they wouid have
been un-resettable and slip. Two small holes were
drilled in the flattened Vee of the pulley for tying.
Fastening the pulley to the already shimmed
tubing did not hold this wheel without using
threaded rod as a set-screw, tightened by a pair of
vise-grip pliers, through the hole in the tubing.
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Ralph W. Campbell W4KAE
316 Mariemont Dr.

Lexington KY 40505

MOUN T

pulsed the moon with irregular dashes. These
echoes were not strong enough to be re-
corded, but there was the characteristic
receiving delay of just over 2.5 seconds from
the time of key-down; as would be expec-
ted! Having un-recorded echoes I felt it
would be a good idea to share the ex-
periences I had with inexpensively assembled
azimuth and declination rotors and hard-
ware. The antenna i1s not completely shown
on purpose, so that complete details can be
reported with recordable echoes at a later
date. Many times I've seen articles that
supposedly told all, only to be left hanging
as to mechanical construction. Here I intend
to do a better job.

The underside. The most important parts of the
mount are: First, front and rear Toro drawbar
springs; Second, the Alliance C-225 rotor mount;
Third, aluminum strap bracing from the C-225
body-to-mast; Fourth, the WB-3 house bracket
fastened to rotating mast (above the nylon bear-
ing); And fifth, the swivel top rotating boom plate,
cut from a Dill tilt-over tower footing.
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i
Proved | | 2-way

Now Available
To Amateurs:

Larsen Mobile
Gain Antenna
144-148 MHz

The result of over 25 years of two-way
radio experience. Givesyou . ..

B 3 db + gain over 1/4 wave whip

B 6 db + gain for compiete system
communications

B V.SW.R. less than 1.3 to 1

® Low, low silhouette for better
appearance

The fastest growing antenna in the com-
mercial 2-way field is now available to Ama-
teurs. It's the antenna that lets you HEAR
THE DIFFERENCE. Easily and quickly ad-
justed to any frequency. Hi-impact epoxy
base construction for rugged long life. Silver
plated whip radiates better. Handles full 100
watts continuous. Models to fit any standard
mount. Available as antenna only or com-
plete with all hardware and coax.

Get the full facts on this amazing antenna
that brings signals up out of the noise . ..
provides better fringe area talk power. Write
today for fact sheet and prices.

Sold with a full money back guarantee.
You hear better or it costs nothing!

also available . ..
S5 db Gain Antenna for
420-440 MHz and 440-460 MHz

Phased Collinear with same rugged construc-
tion as Larsen 2 meter antennas and 5 db
gain over reference 1/4 wave whip. Models
to fit all mounts. Comes with instructions.
Write today for full fact sheet and price.
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X Larsen Antennas

11611 N.E. 50th Ave. ® Vancouver, WA. 98665
Phone 206/695-5383

S
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Theory

Not being more than average, mechani-
cally, I cannot always use the most exact
terms to describe my efforts; but as an
amateur I can point out the approach. Most
AZ-EL mounts usually refer to 360° azi-
muth and 90° elevation rotor systems, using
crossed masts and bell-type rotors positioned
in some sort of box. This is fine for those
who can afford it! However, | used every
short cut possible. I rotated the declination
rotor on the “‘azimuth mast” and then I
tilted the whole tower on a Pickle base. The
Pickle base is a 4 ft section of tower with
movable lugs and welded sheet metal, sunk

3% ft into sandy soil — instead of concrete.
One secret which should be passed on is the
use of a nylon bearing in the top-section
which supports the mast. Without the bear-
ing (see photo) it would be impossible to
swing the array in any direction desired
because of mechanical drag. An underside
view shows two draw-bar springs which take
up slack and allow for 180° control-box
indication on the declination rotor.

Only 50° of declination rotor control is
necessary within the 180° available. That is,

This shows the side view of the mount and the
telescope. The telescope is made from a piece of
1% in. OD aluminum thinwall. It is painted with
high-heat flat-back auto paint to minimize internal
reflections. A plus 3 diopter closeup lens is used
for the optics. This lens is mounted in a series 5
adapter ring, taped to the tubing. An RCA cad-
mium sulfo-selenide photoconductive cell is
mounted inside. We also used a teflon disc inside
the tubing, with Loc-Tite epoxy, for cell mounting.
Black silicone rubber is used as the encapsulent.
The aluminum thinwall is 13 in. long.
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the boom are attached with South River
WB-3 aluminum house brackets. Hy-Gear

screw-straps are used elsewhere (for bracing
and for the telescope mount). The swivel-top
boom plate was cut from a Dill lift-up roof
mount and drilled for 2 WB-3’s. The drawbar
springs are available as Toro lawnmower
parts and should be easily found. They
connect the threaded nylon fishline to the
boom and declination pulley. Slippage is
prevented by connecting the line through

"\ the flattened Vee of the pulley; then pulled
through 3/16 in. steel washers and knotted.

This photo shows bracing of the leaning tower.
Correct aiming toward the north is most accurately
done by incling the structure toward the North
Star. In my case, an rdinary pocket compass was
adequate since there is only 1 difference between
true north and magnetic north. The actual tilt
angle is 52 relative to a flat horizon; earlier we
said that 90 minus your northern latitude: so, 90
= o
minus 38 is the tilt angle used here.

minimum boom-swing is conveniently
limited to plus and minus 25° about a right
angle subtended on the tilted mast for an arc
across the sky. The rotor indication of 180°
is well in excess of this. Moon wobble is
caused by the varying orbit of the moon on
a day-to-day basis, but the average value of
the wobbles is always from east to west
across the sky. To follow this arc exactly, it
is necessary to incline the tower by 90 minus
your north latitude in degrees.

Construction
Most of the mechanical parts secured to

The rotary torsion bar. Although this idea is
that of K8ZEU, it works equally well for moon-
bounce or regular hamming! This device allows a
“give’’ to rotational torque encountered when
starting or stopping a large antenna. The welded
plumber’s pipe used is internally overlapped to
strengthen the mast About 1 in. clearance exists
between the overlapped end and the “washer”
below.
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A close-up view of 2 type 101 nylon bearings. The
nylon rod is chosen tg have a diameter which will
fit (by press-fitting) the inside of the tower mount.
Prior to this, the nylon rod stock is chucked in a
lathe and a 1% in. hole is cut lengthwise. The two
sleeve bearings shown here are 3 in. long; however,
they're drilled 1% in. for other tower mast size.
After the original 1% in. piece was drilled it was
hammered into the mount, making a forced-fit.

The AR-22R rotor is located on a pre-
drilled mounting tab inside the top section.
Top and bottom bells are drilled and have
$5/16 in. steel bolts through the mast. Gear
slop with this rotor is 6 , which is not
exceeded by this method of fastening. The
C-225 rotor has only 315° slop, however; so
it was chosen for declination positioning.
Bolt threads are treated with Loc-Tite Nut
Lock to prevent loosening. The Browning
pulley was successfully shimmed using
lengthwise cut aluminum thin-wall tubing.

To those who will try moonbounce, let
them experiment with this method and take
some of these short-cuts. Maybe this article
will help solve some problems! Anyway,
EM.E. will be more in style now with

special emphasis placed on communi-
cations-through-repeater from the moon.

.. .W4KAE
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ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD-
OVER TOWER . . . designed for the amateur. R
When you need to “get at” your antenna just turn/

the handle and there it is. Like other ROHN big R
communication towers, theyre hot dip galvanized |/ S

after fabrication to provide a maintenance free, E‘ \ S

long lived and attractive installation. ROHN towers [

are known and used throughout the world . . . for IE | N
almost a quarter century . . . in most every type of !:! \ !_,f"f

operation. You'll be in good company. Why not ||
check with your distributor today? / /

RO H N@ MANUFACTURING

DIVISION OF UNARCO
AT TRAEE
P.O. Box .?Dﬂﬂj Peoria, Ill. 61601



James M. Talens K3MNJ
8361 Langdon Street
Philadelphia PA 19152

QUAD

he merits of the cubical quad have
Talready been established, its inherent
weaknesses noted and suitably assessed
against its formidable strengths, and a my-
riad of articles published describing various
configurations, including one rather unusual
array describing the 3-4-6 quad which ap-
peared in this hallowed journal in November,
197 1.

The quad pictured is a good all-around
antenna for the urban dweller who has
limited space and wants something better
than the typical commercial triband Yagi,
and something cheaper! Clearly it is not an
isotropic source and requires some room,
but no more than the triband Yagi — less, in
fact. It consists of 4 elements on 10m, 3 on
15m and 2 elements on 20m. The spacing is
a bit wide on 20m, but there is significant
front-to-back and forward gain and a broad-
bandedness that comes in handy when shift-
ing from low end CW to high end SSB. The
spacing on the other bands is somewhat
closer to optimal for forward gain, and the
array performs most impressively on all

R

[

RBAN

bands at a height of only 10.5 meters. The
boom is 460 cm long.

In general, the longer the boom length of
a directive array — whether Yagi or quad —
the higher the forward gain. The unique
character of the quad is that for a given
required gain it need be only about 0.56 as
long as its Yagi counterpart.®* Thus, this
described quad should approximately equal
in performance a Yagi with a boom length of
approximately 800 c¢cm. Sounds familiar?
Look at the boom length of the larger
triband Yagis currently advertised. The ques-
tion, of course, i1s whether this antenna does
as well,

The following figures are arithmetic
averages of a number of tests made with
local hams; they do not reflect the low angle
of radiation proffered by the quad, nor
variations in height or environment. They
only suggest that this antenna is at worst in
the same league as those larger triband Yagis
and at best is better. It is significantly better
than the typical triband Yagi.

*By virtue of vertical
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Fig. 1. The Urban Quad.
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460CM .

Fig. 2. Element spacing.

TI0CM S520CM ETCILH
j 3,
L
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L

Front to 10m 15m 20m
side: 45 dB 34 dB 23 dB
back: 26 dB 23 dB 19 dB

There was no convenient way to make
forward gain measurements, and indeed a
fraction of a dB one way or the other is
insignificant and will even vary to some
extent as a function of height, tuning, etc.
The point is that this antenna, with only 2
elements on 20m and a 460 ¢cm boom is
performing well!

Parts and Cost

Improvements may be made on the fol-
lowing figures by using scrap supplies or
other materials, but compare the cost with a
Yagi of similar characteristics.

Bamboo poles (12-460 ¢m long;

LG IC g s s L e e e
Clamps with stainless screws, #14 wire . 25
460 cm boom: Scm OD, 1/8" wall = 15
Aluminum plates for spreader-boom
mounting (from junk yard)
Coax, RG8/U (3-23m rolls)
3 baluns

Length of quarter wave transformer.

RG9Y9/U

Fotal(pluscables). - ' oS bE i oy $61

iiiiiiiiiiii

The array has withstood 64 knot winds
and Hurricane Agnes with no damage save a
broken wire at the balun-to-loop tie point of
the 20m driven element (which could have
been avoided had #14 wire been used
instead of #16). Number 14 has been speci-
fied in the list. At this QTH a fair amount of
antenna experimentation is done, so bamboo
1Is practical; but fiberglass arms would pro-
bably be a more suitable material since the
antenna will likely be up for quite some
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time! However, the bamboo in this array has
been in quad antennas for four years now
and has only recently begun to show signs of
weathering.

Tuning

Regarding tuning, the spreader assemblies
are constructed on the ground and cut to
approximate dimensions, preferably a few
cm shorter than that required. After mount-
ing them on the boom and hoisting it all off
the ground, tuning is accomplished using a
grid dip meter, and wire added at the stub
tie points as required for 5% tuning on
ISm and 10m, and -3% center frequency
resonance for the 20m reflector (longer),
since that band already is somewhat broad
by virtue of wide spacing and a bit tighter
coupling is necessary to lower the impedance
and achieve lower vswr. In addition, a
quarter wave matching transformer (RG9/U)
was used between the balun and the feedline
on 20m, though the need for this may
depend on tuning. The vswr curves will tell
you whether you need the transformer. The
wide spacing is worth the return of improved
performance on 15 and 10. 20m does not
seem to suffer from wide spacing.

Performance

The other day on 15m SSB, half the east
coast was calling EA9E]J (I heard them
back-scatter, thanks to the low angle of
radiation!) and K3MNJ worked him first
call. (Should I also mention that | called in
Spanish?) No, the antenna is not in the
K3JH class, but it does well against those
triband Yagis and is relatively compact and
inexpensive. For those in urban centers, it
may be just the thing.

.. .K3MNJ
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Carl C. Drumeller W5JJ
5824 N.W. 58 Street
Warr Acres OK 73122

REFLECTED POWER

Something you'll understand if and
only if you read this article.

Rfﬂected power in mal-terminated
ransmission lines has triggered more
discussion, argumentation, and even anxiety
than almost any subject since the famous
power factor debates of the early 1920’s.
Some of the anxieties and worries engen-
dered by overconcern about possible ill
effects to equipment or excessive loss of
transmitted power can be relieved by the
application of logical reasoning. And that
application of logic is the purpose of this
article.

Let’s start with an antenna — an antenna
so constructed that its feedpoint impedance
is 12.882. It doesn’t matter too much if that
impedance is composed wholly of resistance
or of an admixture of reactance and resis-
tance. In either case, it offers a 4:1 imped-
ance mismatch to a 52§ transmission line.

In order to effect a match between the
line and the antenna, we put an impedance
transforming device between the two. This

JUNE 1973

may be one of many different forms; you
can call it a Matchbox, a Transmatch, or any
other term. In each instance its function i1s
to transform that 12.8f{)2 impedance to a
resistance of 5282.

When such a transform has been accom-
plished, the transmission line is matched to
its load, there are no standing waves on the
line, and the transmitter feeding it is
“happy.’” This is the condition you want to
attain and maintain.

There is no compelling reason that the
impedance matching device must be located
at the junction of the line and the antenna.
Suppose you place it down 10 feet from the
junction. Then the line from the device to
the transmitter retains its matched condition
and the transmitter still is happy. But what
about that 10-foot stretch of line between
the device and the antenna? Won’t there be
reflected power coming back from the an-
tenna because of the 4:1 VSWR? And won’t
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[ |
w-4
Sgas FORWARD
XCVR AND
REFLECTED
WATTS

A djusted to provide Indicates 100 watts for-
100 watts rf output. ward and 0 watts re-
Cathode current noted. flected.

52 OHM

LINE
MN-4 BIRD
MATCHING | TERMALINE
NETWORK 52 OHMS
Adjusted to pass rf Purely resistive load

through its network
without altering its
characteristics. Indi-
cates 100 watts for-
ward, 0 watts reflected.

Fig. 1. Properly matched transmitter (running 100 watts output) indicates 100 watts forward and 0

watts reflected on the wattmeter.

that reflected power be lost, be deleted from
that available for radiation from the anten-
na’

Yes, there’ll be reflected power in the
10-foot section of line, and this will result in
a 4:1 VSWR on that section. But no, there
will be no appreciable power deleted from
that available for radiation from the anten-
na.

Let’s consider why. In the first instance,
when the impedance matching occurred
right at the antenna/feedline junction, any
reactive element of the antenna feedpoint
impedance was negated by a conjugate reac-
tance presented by the matching device.
Then the remaining element, purely resistive,
was transformed by the matching device to
528). The same situation prevails in the
second instance, too. However, the magni-

r o =
MIN-4
xTcH\}fa L MATCHING
NETWORK
s | g

Adjusted to provide Adjusted to transform Indicates 120 watts for- | §2 OHMS
100 watts output, Cath- 12.8 ohms to 52 ohms. ward and 20 watts re-
ode current same as in Indicates 100 watts. flected.

first exercise.

tudes of resistance and reactance, and even
the sign (+ or -) of the reactance may be
changed, especially so if that 10-foot length
represented any appreciable fraction of a
wavelength, as it would on 6 meters or even
10 meters. But the situation of reflected
power remains unchanged; it existed at 0O
foot, would exist at 0.25 foot, and exists at
10 feet. In each of these situations the only
actual loss of power is that dissipated in the
form of heat.

With a VSWR of 4:1, the peak magnitude
of voltage present on a transmission line will
be four times that which it would be if the
line were “flat.”” The peak value of current
also will be four times as high. There will be
definite points of high voltage and definite
points of high current. Each high voltage
point is a half-wave removed from another,

[

| 52 OHMS [7*1 52 OHMS

w-4 ’ -
FORWARD & 52 OHM
CEPLECTED (—20MM_{ 124 oy
WATTMETER

| |

52 OHMS

Fig. 2. Improperly matched transmitter (still running 100 watts) indicates 120 watts forward and 20

watts reflected. 100 = 1407
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and each high current point is a half-wave
removed from another. Each of these high
(voltage or current) points occurs at a spot
on the transmission line where the line
appears as purely resistive. At the high
voltage points there will be dielectric losses
in proportion to E?/R, and at the high
current points copper losses represented by
I?R. These losses are in addition to those
normal losses present in a transmission line,
even when the line is ““flat.”” The energy
consumed by such losses is dissipated in the
form of heat.

But what about reflected “‘power?’’ Note
that “power” is placed in quotation marks,
indicating doubt as to its reality. Can one
use logic, logic based upon a demonstrated
and reproducible illustration to ascertain
whether the “power’’ is real or illusionary?
Yes. Very easily and simply.

Here is what I did: I used a Drake TR-4, a
Drake MN-4 matching network, a Drake W-4
forward and reflected power meter, and four
Bird Termaline 52{) dummy loads. See Figs.
1 and 2 for how they were connected.

Using one 52f) load initially, with the
W-4 between the TR-4 and the MN-4, the
TR-4 was tuned and loaded to display 100
watts output into the dummy load. This
value of power was confirmed both by the
W-4 and the MN-4 after the latter was
properly adjusted. Then the TR-4 was con-
nected directly to the MN-4, and the W-4
was moved to between the MN-4 and a new
terminal load. This load was constituted by
four Termaline loads connected in parallel
by means of “T” connectors and very short
lengths of 52§2 RG-8/U cable. This combina-
tion presented a load of 12.8{2 and was
purely resistive. With such a load, the VSWR
was 4:1. Next, the MN-4 was readjusted to
present a 52§ load to the TR-4, which was
still generating 100 watts of rf power, as
verified by the wattmeter function of the
MN-4. But what about the forward power
and the reflected power as shown by the
W-4?7 In the forward position, it indicated
120 watts; in the reflected position, it
indicated 20 watts!

Now one sits back and exercises a bit of
logical thinking. You know quite well that
there was no supplementary power-
generating device introduced into the circuit.
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The 100 watts produced by the TR-4 is the
sole source of rf power in the circuit. Unless
there’s “*black magic’’ concerned, that extra
20 watts of power surely must be illusion-
ary! Then there’s that coincidence of the
inexplicable 20 watts of not-generated-by-
the-transmitter power being exactly matched
by 20 watts of reflected power!

It doesn’t require much application of
logic to come to a valid conclusion: The
extra 20 watts of forward power and the 20
watts of reflected power cannot be true
pOWET.

This so-called power is represented by
standing waves on the feed line. A quick
inspection of the points of minimum current
and minimum voltage (these are more easily
located than the points of maximum current
and maximum voltage) shows that they are
90 electrical degrees apart. A quick reference
to alternating current theory shows that
power 1S equal to current times voltage times
the cosine of the angle between the first
two. Another quick reference, this time to a
table of cosines, shows that the cosine of
90° is zero. And, of course, any number
multiplied by zero is zero.

Therefore your application of logic has
demonstrated that reflected “power” is a
fiction, a vicious fiction that has caused
many radio amateurs much worry and con-
cern.

The knowledge of reflected “power”
being truly a figment of nomenclature
should not be taken as proof of a low VSWR
being of no worth. Under certain circum-
stances, it can be sorely needed. But when
your transmitter will load normally into
your transmission line, there is no need for
you to be concerned over a VSWR of 5:1,
certainly not one of 4:1. If your transmis-
sion line is less than several wavelengths long
at the frequency you’'re using, the amount of
power that you’ll lose as heat along the
transmission line will be quite negligible. But
if your transmitter doesn’t load happily into
your line, then you need some sort of an
impedance matching device between your
transmitter and your line. It won’t increase
the amount of rf power your antenna will
radiate, but it will make your transmitter

happy!
... W5l
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Route 46, Saddle Brook, N. J.

SEND FOR NEW
1973% CATALOG Phone (201) 773-7530

The General Electric

'Message Mate

personal pocket
voice receiver
with sel-call

150-162 MHz, 162-174 MHz
Specify Frequency Range When Ordering.

® Fully transistorized, 100% solid-state for $
the ultimate in reliability and perform-
ance. m less reeds

® Selective signaling options provide for in-  (Charger included with nickel-cadmium
dividual messages both inside and out- model)
side of buildings. Ask about low band models.

e Operates in full compliance with Part 15 Lots of S5 less 10%....... each $88.20
of the FCC rules. Lots of 10 less 15%. ... .. each $83.30

The General Electric \

PocketMate

Portable

PERSONAL TWO-WAY
FM RADIO

148-174 MHz, 1 watt,
full solid state. . ..

$ Includes rechargeable
nickel cadmium bat-
W tery and charger,
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Route 46, Saddle Brook, N. J.
Phone (201) 773-7550 oot CArhicn

GENERAL ELECTRIC
VOICE COMMANDER I

e Full Solid State FM Transmitter-Receiver
® 132-150 and 150-174 MHz/Size: 9.5" x 5.3" x 1.7"
® 1 watt output, .5 micro-volt sensitivity.

High performance, completely self-contained two-way
FM radio. Compact, lightweight, easily operated and
hand-carried. Housed in high-impact, 2-section case.
All external hardware polished stainless steel. Top
section has transmitter and receiver modules, built-in
mike and speaker, antenna, carrying handle, all
switches and controls. Fottom section has battery
power supply. Power connections to top section made
by plug and jack connection.

$ Includes rechargeable
nickel cadmium bat-
B tery pack and charger.

Crystals and tuning, add $50.

Proper chargers available Lots of 5 less 10% — $124.20
separately, each $15. Lots of 10 less 15% — $117.30

Factory New

PfOSGB 100% Programmable

Monitor Radio Receliver

Complete with all boards to operate
on any or all three bands/AC-DC cords
included/ built-in speaker/external
speaker jack/mobile mounting brack-
et/ push-button channel selection/
squelch/delay switch/scan-manual
switch/local-DX switch for high den-
sity signal areas/on-off-volume/ad-
justable squelch and scan rate
control. Crystals not included, but
available at $5. each.

Sensitivity: .5 microvolt for 20DB quieting
Size: 8" x 8" x 3”"/Shipping weight 8 Ibs.

Price on Request

Frequency:
LoBand 25-50 MHz + 7 MHz
VHF 150-174 MHz + 10 MHz 16-Channel Programmable Scanner
UHF 450-470 MHz = 10 MHz LoBand, VHF, UHF — Base Station or Mobile.
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COUNTER

y compliments to the chef! The chef
in this case being Mr. Peter Stark
K20AW. His article in the May, July and
September 1972 issues of 73 Magazine has
presented ham radio with a top grade piece
of test equipment right when we need it.
Amateurs should be building at least their
own test equipment, and the prices and
availability of the required parts are at their
best. For almost the price of a good VITVM
kit, you too can own a commercial quality
counter.

While this is a construction article, let me
say that Mr. Stark’s counter worked per-
fectly the first time without dny of my
additions. This says a lot for the three-part
layout, good board design, and a lot of hard
work on his part. The additions I am going
to suggest for his circuit are, as my title
implies, gilding an otherwise already fine
lily! I will present the additions so that any
one or all of them can be made, since each
change is complete in itself.
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David J. Brown W9CGI
RRS5, Box 39
Noblesville IN 46060

Accuracy

This is the name of the game when dealing
with frequency counters. International
Crystal was quick to fix me up with a good
crystal by only sending them a schematic of
the circuit and Mr. Stark’s suggestions on
this item. 1 purchased a 10.00000 MHz
crystal for $9.50 in holder HA 505. It fits
the pins removed from a 9-pin miniature
socket and soldered into the board at the
proper spacing. I like plug in crystals for ease
iIn changing and do not like to heat up an
accurate crystal. Also, if you later use an
oven of the right temperature this one could
plug right in. This should solve the one part
that may be hard to find in some areas. They
will air mail the crystal well protected
against shipping hazards. The accuracy of
my crystal is .0005% (specify a high ac-
curacy crystal when ordering). They are
listed under Medium Frequency Crystals in
the catalog.
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Further on the subject of accuracy,
several good articles have appeared recently
on WWYV converters and receivers (73 Maga-
zine, November 72, page 59, WASOIK , for
example). If you allow enough room in your
enclosure it is worthwhile to build one into
the counter. Depending on your WWV recep-
tion it can be designed for 5.0 or 10.0 MHz,
since you have both frequencies coming off
the timebase divider chain of IC’s. I chose a
small solid state AM radio available from
many of 73’s advertisers for $5 to §10, and
put it into a small aluminum enclosure with
an International Crystal SAX-1 (lo kit) rf
amplifier, MXX-1 (lo kit) mixer, SAX-1 (lo
kit) i-f amplifier-buffer, and OX oscillator
(lo kit) running at 10.7 MHz for an instant
converter to 700 kHz on the broadcast band.
If you like this combination as well as I do,
you can always build a duplicate for mobile
use. Choose a quiet spot on the AM band for
your own particular 1-f frequency. Order the
EX type crystal for the oscillator module by
either adding or subtracting the 1-f frequency
from 10 MHz or 5§ MHz, depending on the
WWV signal desired. In this area (central
Indiana) a small collapsible CB handi-talkie
replacement whip on the cabinet is enough,
but a BNC fitting also feeds the rf module
just in case.

A Case for Your Better Mousetrap

While aluminum boxes are being dis-
cussed, the enclosure you choose adds both
to the looks and its versatility. Since my
station is all Drake, with homebrew acces-
sory items built into Drake enclosures, it was
a natural that I chose that type of enclosure
for the counter. An R.L. Drake TR-6 cabinet
was ordered with black finish, for approxi-
mately $16 postpaid. A panel was punched
out of .06 aluminum. I used a 10x12x3”

aluminum chassis (common size) for the
mainframe. Cut out the front (10x3) to clear
the hardware mounted to the front panel,
but leave six places for 6-32 screws to mount
the panel. A cutout is made in the top of the
mainframe (10x12 surface) the same size as
the outer copper dimensions of the K20AW
circuit board, leaving a 10x5 area for a
10x5x2 box above the mainframe in which
to mount the converter-radio, and a 10x5
area below the mainframe on which to
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mount the transformers, power supply
board, etc Using the large enclosure yields
more space for other modifications.

Hi-Lo Circuits

[ used separate BNC fittings to feed the Hi
and Lo inputs to allow quick switching
between two points in most FM gear, etc. By
making the Hi-Lo input switch a DPDT unit,
one half can be used as the original SPST,
and the other half is wired to two small low
drain 6V panel mount bulbs from Southwest
Technical Products (in your choice of
colors). I mounted these bulbs above their
respective BNC connectors to tell at a glance
which input was being monitored.

Test Count and Timebase

As can be seen in Fig. 1, one other change
1S made to add a feature found on the more
expensive counters available. You can in-
directly read the 10.0 MHz crystal timebase
clock generator to determine it is running
accurately by adding a SPST momentary
pushbutton switch to the front panel below
and between the Hi-Lo lamps. A wire is run
close to the board from IC-26 pin 14 to one
side of the switch, and from IC-4 pins 6 or 9
to the other side of the switch. Keep the
leads close to the board, as the timebase
chain runs 1.2V to 4.2V squarewaves and
that makes an rf generator rich in harmonics
if long unshielded leads are not dressed
carefully. Momentarily pushing this switch
will light 10000 on the readout if the
timebase switch is in Hz or 00010 if in kHz
position. A nice fast check on all being well

TO IC26 ‘EI\DKHII

PIN 14
) 6
IC4G
9
8
10

Fig. 1 (modified Fig. 5 of the original K20AW
Counter article). Test count modification. Pushing
switch will cause the counter to read the frequency
of the 10 kHz time base to determine proper
operation.

ADD PANEL
-—t- SPST
1 PUSHBUTTON
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Fig. 2 (modified Fig. 23). Modification of the PC
board to incorporate the extra circuitry in Fig. 3.

in that territory, both after building and in
the future.

While in the timebase circuit, run a 10K
LW resistor from IC-29 pin 11 (1 Hz) to a
nearby open area (no copper pads) and
solder a lead from this resistor to a like open
area around the large filter capacitor at the
rear corner of the board. (See modified
layout, Fig. 2.) Drill five small (#60) holes
per the new layout to mount a transistor to
be wired as in Fig. 3. The hole on the edge
of the board is ground for the transistor
emitter. The remaining holes accept the base
and the wire from the 10K resistor. Run the
wire through the board from the top (com-
ponent side) and fold it and the transistor

6V-30mA
PANEL
LAMP
ADD
IC-29 10K - 1/2W
o e R 2N3643
(ANY 30V
AT I00mA)
l Y IC3I-9 '’
I0Hz IHz TO FIG.17
= ) 3.15V SUPPLY

Fig. 3 (modified Fig. 8). The addition of a
transistor, a lamp and a resistor adds a visual
indication of the operating timebase.
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base lead to meet one another and solder.
This forms your own ‘“‘pad™ as there is no
copper here. The last two holes are for the
collector and one lead of another Southwest
Technical Products panel lamp mounted
below the over-range lamp. The remaining
lead of this new lamp goes to the 3.16V
Numitron supply as did the added Hi-Lo
lamp source leads. The lamp blinks on and
off one time per second giving a reassuring
blink to let you know all is alive and well in
the timebase circuit. It doesn’t check the
gating controls, but it tells you a crystal and
8 of 33 IC’s are running o.k. Even if you
don’t build in the WWYV circuits, it would be
wise to put this one in.

Timebase — The Hard Way

By putting in the 1 Hz lamp you can even
calibrate the counter to a reasonable degree
if you are patient enough. It's not a super
accurate means, but it beats no way at all.
Count the blinks for exactly 3-5 minutes and
compare with the number of seconds in the
time period you use (180 blinks for 3
minute period, etc.). Obviously you should
use an electric chronometer with smooth
sweep second hand as your “‘standard,” and
this “formula™ should be modified for non
60 cycle mains areas. Compare your “clock”
blinks to the standard used and correct your
trimmer capacitor to make your clock faster
(more blinks) or slower. Power companies
maintain 60 CPS *1 Hz for line frequency,
and most keep their short term accuracy
even closer since the National Grid System
was started. This way your standard clock
can give you a very accurate 3 or 5 minute
period to use. Give this method a try in your
area whether yvou use the WWV method or
not and let me know your results. I know we
were somewhat amazed how close one can
get with patience. We have gotten to within
10 Hz on the 10 MHz crystal.

Readout Check

This is another item “‘borrowed” from
more expensive counters at the cost of a
SPST pushbutton switch. If you are not well
acquainted with the ICs used in the project
as I am by my employment, you could
overlook this addition that is already in-
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cluded in the ICs. By carefully connecting all
of the pin 3’s of the SN7446 or SN7447
readout dnivers (whichever you use) to-
gether, and then to one side of the SPST
switch mentioned, and then connect the
other side of the switch to ground, you have
a readout check. Mount the switch on the
back apron, as it is not used often. Pushing
the button briefly (easy on the power
supply, fellas!) will light all the readouts
with the number ““8” (all segments lit). This
allows check for filament burnout on Numi-
trons, open wiring during construction, etc.

PIN 3 OF IC'S
B-11-14-17-20

| |

BACK APRON

—-- spsT

l PUSHBUTTON

IC8

Fig. 4 (modified Fig. 6). Readout check. Pressing
the pushbutton causes all segqments of the readouts
to light.

Burnout Protection

The ECL IC logic being somewhat expen-
sive, you may want to use the same protec-
tion used by K20AW in the June 1972 73
Magazine article featuring his 300 MHz
frequency scaler. While in the counter he
uses an extra amplifier ahead of the some-
what ““touchy”™ IC 2, it still is comforting to
have the added protection of the old criss-
cross diodes trick of the receiver/converter
days. Use 1N914 diodes just as he did in the
June article. See Fig. 5.

Accuracy — Accuracy

In the section under accuracy I mentioned
the clocking method, but don’t get the idea |
either prefer it or enjoy the long “blinking”
count (pardon the British pun, it’s my
English ancestry). I have for some time now
used a very inexpensive zero-beat method
that tops all I have tried. | have used it to
zero commercial, amateur, and test gear, and
just wasn’t aware it wasn’t as well known as
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Fig. 5 (modified Fig. 4). The addition of back to
back 1N914's adds burnout protection to the front
end.

I thought. (See Fig. 6, added). I mounted a
speaker in the lid of my TR-6 enclosure
since it 1s already perforated for heat. A
shielded cable (RG-174 type, etc.) is used to
route it to the back apron of the mainframe.
One other small module is added to the
converter compartment, namely Fig. 6.
Audio is tapped off the speaker lead and fed
to the zero-beat detector. Normal leakage or
a small lead is used from IC 22 pin 8 to the
input rf Sax-1 module to couple a small
amount of 10.0 MHz rf from the timebase to
the converter. Turn up the volume on the
BC radio and tune in WWYV by rocking the
BC tuning capacitor around the i-f frequency
you have chosen. With the counter turned
on you should have a nice clear beat note if
coupling is correct. Trim this note down as
close to zero CPS as you can by adjusting
(slowly!) the counter’s trimmer capacitor.
This will put you within 15 to 20 cycles if
you have reasonably good hearing ability.
Now, the fact the ear is a good detector
from 40 to 15,000 CPS, and the eye is only
good for pulsations of zero to 40 CPS, leads
you to conclude that when you are at
15—20 CPS and trying for zero it i1s time to
change detectors! By using the circuit shown
in Fig. A, you can now see the 15—20 CPS,
and by slowly trimming the counter trimmer
you can hit fairly near zero. Remember that
we are referring to “per second.” If you
carefully do your job, one cycle per ten
seconds is not hard to come by. Where’s that
steady hand and patience?

To get my crystal to *“zero” first I used a
14 pF NPO fixed capacitor in place of the
33 pF in parallel with the trimmer. Next, a
piston trimmer 1 to S pF is added in parellel
with the trimmer as a “fine” adjust. Make a
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Fig. 6. Schematic of the added zero beat indicator. It can be assembled on a small PC board and

mounted in the converter compartment.

small 5-sided cube to cover the crystal out of
thin styrofoam packing material using air-
plane cement or rubber cement to put it
together and attach it to the board. The
crystal will still run at room ambient, but
small air currents won’t cause “‘eddy drift-
ing.”” From there on, it’s only the patience
you put into it.

Any further help I can render, please send
SASE and your questions worded as best
you can. Fortunately I work in a design job
requiring my knowledge of this type TTL
ICs daily, so | might be able to clear up
problems arising from not knowing what
makes TTL tick. I must say K20OAW gave an
excellent rundown on the use, care and
feeding of TTL in the three articles. If you
are planning any TTL project 1 whole-
heartedly recommend reading them to keep
out of trouble. Time and time again in my
job I find TTL has more intelligent logic
control than vou or . By this I mean almost
without fail it does exactly what it is
commanded to do. In three years of working
with them | have found only one IC defec-
tive from the vendor using over-the-counter
commercial grade (not mil-spec) devices. If
you choose to save quite a bit by going
through one of the many 73 Magazine
advertisers listing TTL devices, I can only
speak from my own experience with the
three 1 have tried to date. They have been
excellent 1in quality and service, not to
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mention price. Incidentally, one of those
sources yieldedan SN 7473 that counts
(divides) to a reliable 36 MHz. This means
my basic low frequency part of the counter
goes to 36 MHz. Use your best SN 7473
(highest divide frequency) for I1C-5. By all
means try switching IC-5 and IC-21, since
high speed in IC-21 doesn’t buy you any-
thing anyway.

Only one comment should be added. The
plus 5 volts can be 4.75 to 5.25V dc
according to the manufacturer’s data and
you can still expect proper operation. Use a
stiff and well regulated supply set to 4.9 to
5.0V dc. Do not try running at over 5.1V dc
for any reason, as you are killing any margin
of safety you have. At 4.75V dc and down
the ICs fail to operate, but at 5.25V dc and
above the ICs may and usually do fail
permanently. With 33 of them to worry
about, the expense of a good supply is small.
Several good ““Crowbar™ circuits have ap-
peared to shut things down in the event of
too much current or voltage and I recom-
mend the use of one of them. Also, as
K20AW suggests, put in only one or a few
ICs at a time and get sections of the counter
going, rather than ftrying the “in one
crunch™ method.

Have fun, and more important, thanks to
Mr. Peter Stark, who has designed it, have a
fine test instrument for a very reasonable fee.

.. .WI9CGlI
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Terry C. Blosser WASMLG
735 Oakwood Avenue
Lancaster OH 43130

THE FAMS PERFECT
SUMMER JOB?

[ ike to get away from the city for a
summer, to another part of the coun-

try, perhaps? Imagine yourself operating
your rig under fragrant pines on the edge
of a crystal-clear lake in southern Maine.
That was my experience a couple of years
ago, and it can be yours if you would enjoy
teaching amateur radio at one of the
numerous private camps located through-
out the U.S.

Camp directors are rapidly discovering
that it pays to offer more to campers than
standard athletic fare. With the boom of
technology, parents are anxious to see their
offspring getting into the act. And what is
a more practical beginning than amateur
radio?

Getting in touch with these camps is
your first objective. If you’re a student,
college placement services can generally get
you information. Many camps circulate
their literature throughout U.S. campuses.
The American Camping Assoclation can
give you assistance in getting a radio
position, and ACA standards assure you of
a reputable outfit.

Most private camps operate on an eight-
week summer and begin recruiting staff
early in the spring. When interviewed for a
radio counselor position, there are several
important points to note. First of all,
camps will generally require counselors to
be at least 18 years of age, and most
directors prefer staff over 21. Depending
on how you present yourself, it's not too
difficult for a director to forget the usual
age preferences. Naturally you should have
at least a General class ticket with a few
years background in the technical end of
the hobby.
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Young camper with two transistor radio he built
during the summer course.

Directors are also concerned about how
well you can organize and — most import-
ant — instruct. Keep these things in mind
when you interview and write letters of
application.

During the interviewing process, it’s
important that you seek out information
to insure your compatibility with the
camp. Try to pin down the director’s
outlook and goals for the radio program.
Get in touch with past radio counselors at
the camp to discover their problems and
what to expect from the campers and
administration. Since the camp will prob-
ably be too distant to visit, it’s a good time
to get opinions on such things as facilities,
policies of the camp, and staff relations.
Usually camp directors request critiques
from specialty counselors at the end of a
season, and it would be wise to obtain the
latest report.

When things are pretty well squared
away between you and the director, there
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always exists the question of salary and
expenses. Almost all private camps will give
you a travel allowance that will cover
ninety percent or better of your round trip
if you travel frugally. Expect $50 to $100,
depending on how far you live from the
camp. Many camp directors will allow you
to suggest your salary requirements, and
it’s one time you don’t want to sell
yourself short. Directors have difficulty
finding qualified radio people. mainly be-
cause they can be employed elsewhere at
higher wages. They are willing to pay if
they are impressed with you. Expect up-
wards of $600 plus travel allowances. In
addition, you’ll receive free room and
board and weekly laundry service.

All reputable camps will present you
with a contract outlining your wages and
any additional duties to be assigned. Be
sure to assert yourself to the director that
you are a radio specialty counselor, and for
the program to be successful, your radio
duties must have priority. A less dynamic
radio counselor will often find himself
saddled with waterfront or athletic duties,
which are not that undesirable, but do
detract from a successful radio program.

You’'ll probably discover that the camp
already owns some radio gear, and if you
are lucky, maybe an SSB transceiver. Us-
ually camps will have a healthy junkbox
and a supply of tools, soldering equipment,
etc. Don’t forget that you’'re going to need
a key and a practice oscillator for code
sessions. In addition, most camp directors
would be happy to pay shipping charges on
any personal gear that would enhance the
program. A word of advice here: if you
decide to ship any gear via any of the
freight services, obtain a footlocker and use
your spare clothing to pack it as tightly as
possible.

By now you probably know what anten-
na system the camp has installed, but you
may have to allow space in the footlocker
for some coax and wire. It would also be
wise to take along a small VOM and a few
alligator clips. Perhaps the director by this
time has forwarded an inventory to you to
allow you a little more certainty of avail-
able materials. Of course, you’ll want to be
sure to.have a copy of the Handbook, and
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some of the 73 License Study Guides
would be helpful. I used both sources. The
73 License Guides are excellent texts on
which to base a course.

Once you are there, it’s good advertising
to arrange the shack as attractively as
possible. This is for your convenience, that
of the campers, and for the director’s
guests who are likely to appear during the
summer.

The overall programming at these pri-
vate camps 1s designed to keep the children
“in activity.”’ This means that there may be
four to six periods split between the
morning and afternoon during which the
campers are scheduled to,  or elect to,
attend various activities. At this point, it’s
necessary that the director and program-
ming personnel understand the academic
nature of theory and Morse code sessions.
Since radio is a relatively new thing at a lot
of these camps, their tendency is to handle
radio like any other activity. As anyone
who has pursued a ham license would
know, code and theory classes must be
presented on a regular basis for best results.

During the first week of camp, the
object is to expose as many youngsters as
possible to the lure of your activity. For
the younger groups, the thrill of talking
over the ham radio is certain to stimulate a
likely chalk talk of what happened. The
older fellows can generally get interested in

The shack at camp, WASMLG/1. The setup
provided many thrilling demonstrations for the
campers.
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demonstrations. For example, try using a
small AM broadcast transmitter to transmit
campers’ voices to a radio. Following this,
the campers are inevitably curious to know
why the things worked, which leads into a
block-diagramming chalk talk.

During the second week, you’ll prob-
ably be scheduled for the remaining groups
and certain ‘“‘optional periods” during
which the campers may appear for addi-
tional radio instruction. The second week
is also an important one as far as you're
concerned. By now you’ll be familiar with
the aptitudes of the campers and be able to
spot the shiny, excited eyes that betray a
potential radio addict. Many boys will be
inquiring about ham licenses and practicing
on their own the ten or so Morse code
characters you’'ve taught them.

This 1s the crucial point that can make
or break a good camp radio program. Many
campers like to tinker with almost any-
thing, and will add radio to their tinkering
lists. Many of this genre will not be
gung-ho about getting their amateur tick-
ets, but will want to learn more about
electronic gadgetry. The other variety of
camper is generally the older group (and
the non-athletic type) who go in for the
challenge of the code and theory. As I
discovered, it is necessary to divide these
two different types for separate class ses-
sions. Not only does 1t preserve your own
sanity, but it permits more rapid learning
and progress for the campers.
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What do you get? A full 2
watts output power with _
automatic deviation con- .
trol. 5-channel capa- '
bility with crystals in-
stalled for .16/.76, .34/
.94 and .94/.94. High
performance receiver
with mechanical filters.
IC and MOSFET front
end. Built-in battery/S
meter. Compact 9" x 3"’
x 17/8" size. Jacks for
external speaker, micro-
phone, antenna and
charge/power. Operation
on 8 "AA"
battery pack or AC power
supply (optional). With
carrying case, less bat-
teries. Model 13-520.

This and other

\S;aedro.d onics,

10349-59 S. Western Ave.
Chicago, I1l. 60643
(312) 233-8094
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When you do this pen and paper jug-
gling act, there are a couple of things to
consider. When you request such a separa-
tion for the program, you’'ll be tampering
with the administration’s programming,
which at some camps i1s considered sacred.
Secondly, by this time you should have
some idea of construction projects in mind
for the groups. You’'ll discover that con-
struction projects are almost a necessity.
After school’s out for the summer, most
campers balk at a continual diet of lectures
and demonstrations. They want to do
things with their hands, something elec-
tronic that is workable. So, in addition to
+ the two lecture groups, you’'ll need two lab
sessions, or at least one separate lab for the
advanced group.

Projects are a consideration in them-
selves. For the first group, simple transistor
radio kits make a nice project when several
weeks are taken to explain and construct
them. It’s the learn-as-you-build approach
that retains their interest. The licensing
classes will probably want to try their
hands at more advanced things like trans-
mitter or receiver kits. My star pupil did a
beautiful job of the Heath HW-16 Novice
transceiver. It’s also a time for the counse-
lor to recognize his own technical limita-
tions.

After all this is on paper, pack up your
wit and persuasion and present it to the
administration. Assuming you can be guar-
anteed definite scheduling for your groups,
the next bugaboo is projects. These are

Camper with his completed HW-16.
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generally ordered from any radio supply
house by phone for fast delivery, with
simultaneous financial arrangements with
the parents. Out of twenty boys in my
group, the parents of only one thought the
camper couldn't complete a project. As |

mentioned before, parents are pleased to
see their children dabbling in electronics.

As far as teaching the program, it's
largely up to your own doing. The basic
radio group will enjoy demonstrations and
lectures on simplified theory in addition to
their lab. This group will probably shape
the course themselves, with the variety of
questions you will have to field. In the
licensing classes, it’s necessary that it be
disciplined enough so that Novice examina-
tions can be given during the last week of
camp.

As far as licensing procedures go, it is
wise to give the FCC three weeks to handle
your 610 forms and volunteer examiner
certification. If you are under 21, the
ARRL will be glad to supply you with a
few addresses of qualified hams near the
camp. Write them all, explaining the situa-
tion, and invite any takers over for lunch
on the day of the exam. I wrote to three
amateurs and all three responded affirma-
tively, and I had the awkward pleasure of
refusing two. It only testifies to the help-
fulness of the radio fraternity.

In addition to your radio program, you
can expect much more from the summer.
You’ll probably be assigned “bunk duty™
which means you’ll share bunk supervision
with another staffer over ten or so campers
of the same age group. I found bunk duty
to be a great break from the shack and a
fine experience in learning about children
and helping them to grow. You'll probably
be asked to help set up a PA system
occasionally, and maybe even operate a
movie projector. There’s still plenty of
time to enjoy waterfront and sports activi-
ties in addition to evening ragchews with
the gang back home. On your one day off
per week, you are free to tour the sur-
rounding countryside. Above all, the letters
you’ll receive later on from your summer
camp boys will put the icing on the cake.
Have a good summer, and good luck!

.. .WABMLG
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1'RE DOUBLE

John J. Schultz W2EEY
1829 Cornelia Street
Brooklyn NY 11227

COAXIAL ANTENNA

A simple antenna form that provides essentially the same
performance characteristics as a folded dipole antenna
but with direct coaxial-line feed requiring no baluns

or other matching devices

he folded dipole antenna is one of the
most popular antenna forms used by ama-

teurs. This is still true today, although the
folded dipole has declined a bit in popularity
over that which it enjoyed in the 1950s. The
reason for the decline in popularity 1is
undoubtedly due to the fact that the usual
folded dipole cannot be directly fed with a
coaxial transmission line. The usual half-
wave folded dipole constructed of 300£2
twinlead must be fed with 300{) transmis-
sion line and a balun used at the output of a
transmitter having a 50-7582 coaxial output,
or the antenna can be fed with coaxial
transmission line and a balun transformer
used at the antenna. In either case, a certain
amount of inconvenience and expense 1S
involved. Some amateurs simply do not want
to add the necessary components to the
antenna system and settle for the use of a
simple dipole which can be directly fed with
a coaxial transmission line.

Anyone who has ever used a folded
dipole, however, will usually notice the
difference in performance between a folded
dipole and a simple dipole. The folded
dipole antenna has a much broader band-
width and far less retuning of a transmitter is
required as frequency changes are made
within a band. On the higher frequency
bands especially, one can often QSY across
the entire CW or phone portion of a band
without having to touch the output tuning
on a transmitter (assuming a relatively low Q
transmitter output circuit).

Also tied in with i1ts bandwidth character-
istics, the folded dipole seems to be far less
sensitive to its physical placement effecting
its swr. Thus a folded dipole can be put up
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in many situations where the antenna legs
must be bent or otherwise not run in a
straight line and still perform well. A regular
dipole erected in a similar sifuation may well
have to be carefully pruned to work well on
a narrow portion of a band. Sometimes
operators who use a folded dipole after
having used a simple dipole claim that the
folded dipole performs better. This is usually
only true because the simple dipole was not
carefully matched to begin with, or the
relatively severe frequency bandwidth limita-
tion of a simple dipole made of thin wire
was not fully realized.

After the above discussion, the reader
may expect that the antenna to be described
in this article is some new form of folded
dipole. That is actually not the case, al-
though the antenna described does have the
performance characteristics of a folded di-
pole but with a direct coaxial transmission
line ‘feed. It basically adapts the desirable
features of the folded dipole antenna form
to the present day almost universal use of
coaxial transmission lines without requiring
the use of any impedance matching devices.
The antenna form described dates back to at
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Fig. 1. Basic dimensions of the double-coax anten-
na.
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least WW Il days but then most transmitters
had balanced outputs and a regular folded
dipole was a more convenient antenna form
to use.

The basic dimension of the double-coax
dipole is shown in Fig. 1. Note that the
shield of each coaxial line section in the
antenna flat-top is connected to the inner
conductor only at the outer end of each
section. The shield of each coaxial line
section at the center of the antenna is not
connected to the inner conductor, but only
to the coaxial transmission line.

The electrical operation of the antenna
may not be apparent at first glance but it is
basically simple. If one forgets for the
moment that each coaxial section in the
antenna flat-top has an inner conductor, it
will be seen that the shield of each section
and the wire extension at the outer end of
each section form together a simple dipole
antenna. Considering then the inner con-
ductor of each coaxial section, each coaxial
section forms a shorted stub placed across
the dipole terminals. Since each stub is less
than 0.25A long, it produces an inductive
reactance. As shown in Fig. 2, the reactance
of the shorted stub varies as its effective
length varies with frequency and the reac-
tance at the antenna terminals of a simple

i 1

(A}

- 174 &

o
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Fig. 2. Basic operation of antenna depends on fact
that slightly shorter than %4\ antenna (A) presents
capacitive terminal reactance while slightly shorter
tkan %A shorted stub (B) can present compensating
inductive reactance.
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dipole vary with frequency as the effective
length of the antenna changes. The overall
result is that over a broad portion of each

band, the reactances cancel each other and
the input impedance of the antenna remains
essentially constant. This is true because the
resistive portion of the antenna impedance
varies in value slower around the resonant
frequency of the dipole than does the
reactive component of the impedance.

Construction

The antenna can usually be constructed
without the use of any special materials. It is
not necessary to use the same type of
coaxial cable for the stubs in the flat-top
portion of the anfenna as is used for the
transmission line. Usually, however, it will
be convenient to do so. In any case, a 5082
coaxial tranmission line should be used to
feed the antenna.

The center connector for the antenna can
be a coaxial tee if care is taken to insulate
the necessary portions of the antenna. That
is, the shield of one of the coaxial sections in
the flat-top will have to be insulated from
the coaxial connector going into the tee and
connected via an external wire lead to the
center conductor of the coaxial transmission
line which feeds the antenna. The center pin
of the coaxial connector used for the coaxial
transmission line into the tee connector also
has to be removed.

An alternative to the use of a tee connec-
tor is to simply construct a center connector
using a small piece of 3 x 3 in. Bakelite, or
similar insulating material, as shown in Fig.
3. Simple hardware store U-clamps are used
to hold each coaxial line section in place.
Once the connector is constructed and
wired, it should be thoroughly covered with
a good coating of insulating varnish both to
prevent the hardware components from rust-
ing and to prevent moisture from entering
the exposed ends of the coaxial lines. The
use of this type of connector does not
require that the length of coaxial line used in
the flat-top portion of the antenna be cut in
the middle in two pieces. Thus, the flat-top
portion of the antenna gains added mechani-
cal strength.

Figure 1 shows the end sections of the
antenna flat-top as single pieces of wire. This
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Fig. 3. Simple home-brew center connector for
antenna easily interconnects coaxial lines. Finished
assembly should be weather protected with var-
nish.

type of construction will suffice for opera-
tion over almost all of every high-frequency
band except 80m. The swr will generally be
less than 1.5:1 over a band. If some addi-
tional “peaking up” is desired to optimize
the swr in some portion of a band, this can
be done by varying the length of the end
sections. Generally, this procedure is not
necessary nor will it provide any worthwhile
improvement. For maximum bandwidth on
80m, the end sections can be made from a
“fan” of several wires joined together at the
points where the coaxial sections are
shorted. The center wire in the ‘“fan’ should
have the length of the single wire end section
as calculated from Fig. 1.

Summary

It would be nice to claim that the
antenna form presented is a new one. Such is
not the case, however, although the antenna
will be new to many amateurs and should
soive many of the operational problems
encountered with simple wire dipole anten-
nas. Certainly for the expense of a bit of
extra coaxial line, anyone about to construct
a single-band dipole antenna should seriously
consider the advantages of the double-coax

antenna._
.. .W2EEY
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copies (@ §1.50) of the 1973 FM
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Complete up-to-date list of repeaters
for the entire world! Maps pinpoint
U.S. and Canadian repeaters and all
listings contain call, location, fre-
quency and access requirements. The
Atlas features a concise history of 2m
FM repeaters and a section on How
To Use Repeaters by W2NSD/1. If
you're using repeaters now...if
you're planning to join the fun on
FM . .. you need this book now! Send
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Curtis Hoffman WI1ELU
169 Milham Street
Marlboro MA 01752

AN ULTRA-RELIABLE
NON-FALSING
TONE DECODER

nce a simple repeater has been con-
Ostmcted and debugged i1t 1is quite
natural to consider the addition of extra
receivers, autopatch, etc. To graduate from
the simple single receiver transmitter to a
complex and sophisticated machine is bas-
ically quite simple. The basic holdup in my
experience is a simple foolproof method of
controlling “‘extras’” in an advanced repeater
from the car or base station. The first and
most sensible method of remote control is of
course in band signaling or tone control.
Basic problems exist with this inasmuch as
users’ voices, touch tone dialing of auto-
patch units, etc. contain frequencies in the
“in band” (300-3000 Hz band). When
voices, noise or other undesirable short term
energy falls in the pass band of the decoder,
unwanted tripping of control circuits occurs.
This problem, which is quite real, can cause
serious control difficulties to the home-
designed and some of the commercially
available decoders. Other problems such as
temperature, unstable frequency deter-
mining elements, critical input level adjust-
ments, high Q LC, ringing problems, etc.
discourage most people from ever even
thinking about tone control for repeater or
other voice channel operation. As black as
the tone control picture appears from above,
useable and very reliable control can be
utilized by careful design and the use of
modern micro circuits.
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The circuit to be described i1s a design
which has been in use in many amateur
repeaters, fire department radio control of
town sirens, and call up of auxiliary firemen.
The heart of the decoder is a recently
available micro circuit, a Signetics NE 567.
Within its little 8 pin DIP body lies approxi-
mately 60 transistors. They function as a
highly stable phase locked loop with detec-
tion and logic output circuitry. Frequency
and bandwidth are independently adjustable
externally. With the pot shown between pins
5 and 6 of the NE 567 the frequency is
adjustable between 500 and 3000 Hz. The
internal oscillator is available at pin 5 so
decode frequency can be set very accurately
with the use of a digital counter. Pin 8
provides an output transistor from the de-
coder; when a signal is being decoded, the
output transistor conducts turning off Ql.
The 270K resistor and 2 uF capacitor form a
time constant of approximately 1 second.
With Q1 off, the C charges. If and only if the
decoded tone remains for 1 second will the
voltage in the 2 uF reach the firing point of
Q2, a unijunction. If the tone does not
remain for a full second, the output transis-
tor in the NE 567 turns off and in turn QI
conducts, discharging very rapidly the 2 uF
capacitor. Using this method of non linear
integration, transients, voice peaks, etc. can-
not trip the decoder. A steady frequency
stable tone of 1 second duration 1s all that
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Fig. 1. Schematic. All transistors 2N3859A unless specified otherwise.

can fire Q2. When Q2 fires, it pulses the base
of Q3 which with Q4 forms a flip-flop. Q3
conducts causing Q4 to open. A time con-
stant formed by the 10k, 500k pot and the
47 MUF capacitor will then begin to charge.
When the firing point of Q5, another uni-
junction, is reached a pulse will be delivered
to the base of Q4 resetting the flip-flop to its
original state. If the COR input to Q8 is
made positive any time during the charging
of the 47 uF capacitor it will be dumped
very quickly and will not allow the flip-flop
to be reset by the unijunction. In this way, a
function can be “toned” in and kept in
operation until no COR is produced by the
repeater or other device for a set period of
1—-30 seconds. If a function is to be kept on
(or off) by the decoder, pin 6 can be
grounded, thus not allowing the reset timer
to work. Pins 3 and 4 provide normally open
contacts that close when tone is decoded.

These contacts will open when reset timer
resets the flip-flop or Q4 collector is ground-
ed by external means. Q6 1s an emitter
follower providing low impedance tone out-
put from the NE 567 chip. This output can
be used to encode another unit similar to the
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one described, such as mobile to mobile tone
burst applications.

Another use for this feature being put
into use locally is to control voice colil
connections with the relay RLY1 so that
base station monitoring of a crowded re-
peater channel is endurable. When someone
wishes to communicate with a so equipped
station, a 1 second tone burst is all that is
required to open the speaker. Using the
timed turn off option, messages can be left
on a tape recorder via a repeater without
using excessive tape. One of these decoders
was recently put into use to access an
autopatch on a small private repeater. This
provided a quickly constructed full auto-
patch hookup for a group that did not want
to get involved with large “open’’ repeaters.

These boards completely assembled and
tested are available from Hoffman
Electronics, 169 Millham Street, Marlboro
MA 01752. The cost including postage with-
in the U.S. is §35.00. No COD’s. I think
you’'ll find this decoder circuit a joy to use
and as indispensable in repeater operation as
“COR’s.”

...WIELU
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J. L. Iliffe VE3CES
1159 Flagship Drive
Mississauga, Ontario
Canada

AN AMPLIFIED,
CALIBRATED, SIGNAL
SIRENGTH METER

Tune quads, coils, mobile whips, all sorts of
things with this simple resettable device.

ecently, I had the problem of tuning a
four element quad. As you may or
may not be aware, these beasties are sup-
posed to be tuned from the rear for mini-
mum signal. A quick check showed none of
my friends had a signal strength meter, so |
prepared to degrade myself and buy one. A
look at a few prices convinced me to build.
Since | wanted some other information
on the quad, like front to back ratio and the
effect of more or fewer elements, I decided
to add a calibrated attenuator and enough
gain to make a fairly wide input range. It
also had to be cheap!
The result i1s shown in Fig. 1.

Fig. 1. Diagram of the field strength meter.

To use the normal rf attenuator method
of switched T-pads requires complicated
shields and quite a few resistors. Also the
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attenuator has to be terminated in its charac-
teristic impedance to read correctly. To
bypass this problem I first detect the rf, then
attenuate the dc. This has the added advan-
tage that the circuit is no longer frequency
sensitive.

The incoming rf is tuned by C1-L2. CI
can be any small variable. | used both
sections of a dual 15 pF because my local
surplus store has them for 60¢. For VHF use
only 1 section.

.2 is wound on a plastic pill bottle about
1” in diameter and tapering to 7/8". To
cover 13—24 MHz, I used 11 turns spaced
over about an inch. L1 is 2 turns over top of
L2. I tried bandswitching with another pill
bottle fastened on the other side of the
shield from L2. The idea was to bandswitch
another frequency range but I find it more
convenient to wind on coils as needed. Use
the grid dipper to get you in the ballpark. I
have used this meter as high as 72 MHz
without trouble. D1 can be any diode. I used
a IN34 because I could then specify it and
know it would work, but I tried a computer
type which also worked. If you prefer the
meter to peak rather than dip, reverse D1.

Rectified rf from D1 is put on the top of
R1, the calibrated attenuator. R2 in series
with R1 gives the 0 dB point at its junction.
For a 30 dB range, R2 is 47K if R1is 1 M{2
This doesn’t quite fill the range but is close.
Changing the value of R2 will change the
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SPECIAL 73 CRYSTAL BANK
GIFT SUBSCRIPTION OFFER

Provide one full year of enjoyment for a friend
with a year's subscription to 73 Magazine — all
in exchange for the insignificant sum of $2 and
one of your unused two meter FM crystals.

The following benefits wall accrue from this exchange:
1. You wll soon have a lot more good friends as word gets out that
you are giving away subscriptions to 73.

2. 73 wall have a lot more new readers - amateurs who will hopefully
become psychologically dependent upon the magazine and renew at
the end of the gift year at the regular subscription rate - thereby
evenltually making this deal worthwhile for 73.

3. You will have a way to get rid of all those crystals that have been
kicking around after repeaters have changed channels, or you have
maved from one repeater area to another.

4. 73 wall build up a crystal bank for whatever devilish purposes they
may have in mind -whether it be rental of crystals for amateurs on
tnps - or perhaps even the outright sale of them. They might even

cook up some sort of subscnption premium arrangement. You never
Know.

WHAT YOU SEND:

1. The name and address, including call letters and zip, of the friend
to be endowed with the gift subscription to 73. If you send this in by
June 30th, they should start their subscniption with the August issue.
This offer is valid for new subscriptions only, not for renewals or
extensions. For 52 we can’t stop and look them up in the computer
to see if they are already in there.

2. Send $2 in cash, check, money order, IRC's, or anything
negotiable for each gift subscription.

3. Tape each crystal to a 3 x 5 card and mark on the card this data:
make of set the crystal was made for - transmit or receive frequency -
your name, address, and call on the card in case the crystal s a
bummer, in which case we'll need another one, or 4 to buy a new
one 1o replace it in the crystal bank. Crystals for the following
transceivers are acceptable: Clegg, Drake, Genave, Gladding,
Inouellcom), Grove, Pearce-Simpson, Ross and White, SBE, Simp-
son, Sonar, Standard, Swan, Telecomm, Tempo, Varitronics, Yaesu.
Use enough tape to hold the crystal to the card, but please do not
overdo it!

HELP! Send for FREE list of

over 200 pieces good used

equipment. Priced to

sell.
FRECK RADIO & SUPPLY CO.
40 Biltmore Avenue
P.O. Box 7287
Asheville, North Carolina, 28807
Telephone: 704-254-9551, W4WL

soie VB o,

Solid State Tube Replacements

SU4/82.50, 5R4/83.25, 866A/S7.50
Voltage Doubler— 10KV Input/$6.95

Send for FREE CATALOG

Contains Over 300 Popular Devices
Add 25¢ Postage

G. F. ELECTRONICS Box 14 Greenwood, Mass. 01880
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range but 30 dB 1s considerably more than
the F/B ratio of most beams.

Ql 1s a 2N5033 FET. The high input
impedance of Q1 allows us to set the
calibration of R1 directly by dc voltage
measurements on the VIVM since it does
not draw any base (gate) current. It is a
p-channel device. If you use an n-channel
type vou will have to change the entire
biasing of the circuit and also reverse DI1.

Q2 and Q3 form a differential amplifier
to drnive the meter. Q2 is necessary to avoid
loading Q1 and I had quite a bit of trouble
balancing the meter against battery voltage
changes until I added Q3. It will now
operate from 8.5—9.2 volts with no trouble.
The 10K pot in Q3’s base centers the meter.
The meter I used is a 250 pA tuning meter
with no markings on it except a red/white/
blue bar. Thi