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HM·5
Same as above but
for Drake and other
packset portables
w ith SO-239 fitt ings.

HM-4
2 Meters
Tough, virtually
indestructible
antenna for hand­
helds. Completely
insulated. Base fitting
matches Motorola
HT, E.F. Johnson.
and Standard
portables.

HM-175
3f4Meters
Col linear design
with trul y hot
performance ! Base
fi ttings have silver
plated contacts, Can
handle 100 watts .
Wh ip and phasing
co il assembly is a one
piece molded design
to resist vibration and
mo isture. 5 dB gain.·

NEW!HM·223
1V4Meters
(220 MHz)
High performance
0/8 wavelength design
fo r the new 220 MHz
activity! Directly fed
w ith low loss co il in
new low-profile
design. Spring and
whip easily
removab le leaving
only 1'Jf1 6~ high base
for car wash
clearance. 3 dB gain.·

•

A product in the amateur market gets a reputation very quickly. It
measures up to what you expect in engineering. performance and quality
- o r else. That's why A/S amateur antennas are bu ilt to the ident ical
design and construction standards as their commercial counterparts.
Standards th at have made them speci f ied for more pol ice and pub lic
safety vehic le installat ions than all other brands combined.

HM-177
2 Meters
Features new high
conductivity copper
and nickel coated
17-7 PH sta inless
steel whip . Shunt
fed coil encased in
waterproof PVC
jacket. Al l f ittings
chrome plated brass.
Easy snap-in

..::~ mounting. 3 dB qain."

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 ove r a V. wavelength whip

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALOGS

the antenna
specialists co.

Division 01ORION INDUSTRIES, INC., 12435 Eucl id Ave., Cleveland, Ohio 4.106

Export : 2200 Shames Dr., Wesl bury, L.l ., New York 11590 Can ada: A. C. Simmonds & Sons, LId.
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e xplore - try 222.

29 M'niature 80 an d 40 Meter Antenna W2EEV
Brand new idea for the experime nter - d on ' , say the re isn' t anythi ng new that
ama teurs are w orki ng 0 11 . G e t cracking .

37 UHF Output Meter K2E E
Accu rafely m easurtnq rf p ower at 444 M Hz is a prob lem .
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Ma kes rnce readong 00 a sunny afternoon.
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59 Polar Mount l or Moonbounce W4K AE
Don' t all rush to ma ke rt ns UP. o kay}

63 The Urban Quad K3M NJ
T rib ande r you can make good perfo rmer.

6 5 UnderstandIng Ref lected Power W5JJ
Oddly enough, very few enqmeera understand rr , Aead and confou nd the
e xperts.

70 The K20AW Coonter Impro ved .......•.... ...... .......• ·· ···· W9CGI
Improv ed accuracy, tllT'It'base chec k, burnou t p rotec tion , e tc.

75 The Perfect Summer Job ...........•...••..........•. ······ . WASM LG
A 73 wor k-ethlc special. Comblfle hamming with a vaca tion and ge l pa id for
i1.

79 Double Coa"ial Angenna W2EEY
Get Increased bandwidth wi th tt us all coa xia l fo lded dipole .

83 Non ·Falsing Tone Decoder W1E l U
A circui t that keeps Illegal transients h o m trippi ng your COR.

85 Calibrated SIgnal Strength Meter VEJe ES
00 you calibra te your an tenna to the meter o r vice versa?

87 Portable FM e.lIery Pack .•...•....•.......•............•.••. K4YK B
An easy way to lake , t if you can't aflor d a hand unit .

91 An In-Circ Uit Ohmmeter ..•.....•. ...•..•..... ........... .•.. W6HDM
Tackle squeamish ci rcui ts WIth th is low cu rrent d evice.

95 Amateur Aules and Ret,jOlat lons, Part I FCC
Who will bet t ha t the y' ll cha nge wh ile we're rn midstream }
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WB4CPL

A T L A N T A
E ERGENCY

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.
With in an ho ur of learning the extent
of the damage, the Alford Memorial
Rad io Club declared their Stone
Mounta in Repeater W4B OC (16-761
closed to all but eme rgency traff ic.

A walkie-talkie was used in the
Conyers City Hall to provide com.
mu nications 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
t ing. The Rockdale County Hosp ital

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
is motor-generators. Wire to operate
remote functions (water, etc.I at the
hospital was foun d 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, W4DOX. 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 re lay to W4DOX
80 meter station from the Army near
Atla nta. It arrived about 14 hours
after the tornado struck, to powe r 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 ai r for a
much deserved rest.

One of the surprising occurrences
was the arrival of a group fro m two
local Citizens Band clubs with an
eme rgency van stocked wit h first aid
supplies -a nd an eme rgency power gen­
era tor but without radios. The no n­
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
brain less dolts.

Lefr to right : Allen Mcqllate K3HQC, Geonje Gadbois W3FEY (president of SERCOM),
Don Hoose WA30WD, John Helenthill W3DWS, Lt . AI/en B. Caplan, Commanding
O((j~r, L.mcaster N,vill Reserve Center, K4AVQ; Robert J. Witmer K3VAX end Barry
M. B.allmln WA3PTE.

2

Sixteen amateur radio operators were honored for providing emergency communications during tropical storm
Agnes between mobile Navy units and
Civil Defense Headquarters.

The amateurs are members of
$ ERCOM of Lancaster County, Pe..
w h ich operates t he 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 K4AVo.
Those honored were: Roy Smoker
K3H LB. Robert J_ Witmer K3VAX,
Barry M. Bauman WA3PT E, Donald
L. House WA30WD, Robert Landis
WA3JM J, Ea r l E. Esh le man
WA3DM H, John Helenthal W3DWS,
Theodore Schriber W3KKX, Clyde
JonesWA3HMJ, Ray Enders W3 RLT,
James P. Murray K3QAW, Allen
Mcquate K3HQC, James R. Shank
W5CNS, Russel E. Martin W3MFW,
George S. Gadbois W3FEY and James
W. Burton.

73 MAGAZIN E
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News of the World

10M BEACONS
Three 10 meter beacons have been

established in Region 1 to assist in
propagation studies and to establish
reliable path/condi tions in formation.
They are bound to be invaluable aids
to amateurs in th e rest of the world
for spott ing band openings now that
act ivi ty has lessened du e to the de­
cli n ing sunspot cvcte.

Besides the th ree stations presently
in operation below, others are planned
in the near future for Cyprus. Antar·
fica and North America.

DL0IG I. Mt. Pred igtstu hl nea r Setz­
burg (Austr ial 28. 195 M Hz and
28.200 MHz, between 15- 20 and
45-50 mi n. past each hour.

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

3B8MS Signal Mount (Mauritius ),
28.200 MHz, will O$V to 28. 190 MHz
short ly .

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 wi th Kvoku tc Boek i
Kaisha Ltd . (Far Eastern Mercanti le
Co.) of Japan.

Initial p lans 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
t ions, will be based in Tokyo. Mr.
Hubbard was vice-preside nt and con­
trolle r o f Collins.

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

JU NE 1973

Holdinq an oversized copy of their new
repeater license WR 3AAA are FM Associa ·
tion officers Robert McClain W3VRZ, clu b
president, Beaver Falls ; Richard Hanna
K3VYY, treasurer, Beaver FaJ/s; Chester
Calvin WA 3LJS , secretary , Patterson
Heights; and Kenneth Riggle W3F'CQ, chief
engilleer, Parrerson Township. The repeater
is 1000Ied in Freedom PA on 146.25 - 8 5.

(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 Mi lwaukee county sheriffs depu
ties were transporting three prisoners
from Waupun to Milwaukee for trial
when the prisoners allegedly tried an
escape. Sheriff Michael Wolke says the
three - one from Central State Hoscl­
tal and two from the p rison at
Waupu n, somehow got out of the ir
handcuffs and chains and t ried to
overpower t he two deputies whe n
their car was near Menomonee Falls
on U.S. 41. But Associated Press
technician Jim Taylor K9ZYS was
nearby in his car, and he reported the
incident on two meters (146.67) to
W9PAS who notified the wastnnqton
Coun ty au thori ties, who in turn aler t .
ed the Milwaukee County au thorities.
The pilot pinpointed the location of
the trouble for reinforcements. Both
deputies were slightly injured, but the
three prisoners 'Nere quickly rounded
up.

73 MAGAZINE

DENVER
LAWSUIT

Chuck WA0DNH in Denver is in the
midst of something even worse than a
tower suit. While the usual legal
hassles involve large towers eq uipped
with mu ttl.erravs. a lawsu it is being
brought against Chuck becau se he
recently erected a Hv-Gain 4 band
vertical in his back yard.

Chuck's lawyer is building a defense
but is 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 amateu r in the area who may run
into a si mila r problem.

ANYON E who has had legal act ion
taken against them and survived to
transmit again can help. Chuck is
desperate. You can contact hiQ"l 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 keep ing an open fil e of legal
facts that will be kept accessib le is the
answer. To be effective we' ll need
facts however, so start digging.

GUATEMALA
ON 3RD PARTY

LIST
On Apri l 5, 1973, Decree No. 19-73

was passed by the Gua tema lian Con­
gress and was signed by President
Osorio, making 3rd party traff ic 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 da te.
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(continued on p age 100J

LICENSE FEES
Initial License " .$ 9
Renewal $ 9
New Class $ 9
Modification $ 4
Special Call Sign $25

Use FCC Form 610 and mail with
appropriate fee to :

Federal Communications Commission
GettyshurgPA 17325

LYNCH YOUR SECRETARY
If you r club secretary does not

send for the special secret club 73
subscription offer and let you know
about thi s incred ible trial offe r deal,
then serious consideration should be
given at the next club meet ing to
fo rmi ng a lyn ch mo b and getting
someone a little more diligent for the
job. Passing up th is amazing opportu­
nity might be considered by some as
an offense to themselves, to the club,
to the commu nity, to the cou ntry and
perhaps to a ll mankind.

Wh y tak e a chance?
Drop a letter to Ace Goodwin

W1GRD and demand that he send you
the special confidentia l secret club

Phone & CW
3.775- 4 .000
7.150- 7.300

14.200-1 4.350
21.250-21.450
38.500 -29.700
50.100-54.000

3.800 - 4.000
7.150- 7.300

14.200-14.350
21.270- 21.450
28.500-29.700
50.100-54.000

3.890- 4.000
7.225- 7.300

14.275-14.350
21.350-21.450
28.500-29.700
50. 100-54.000

SSTV Frequencies
Suggested

3.845
7.220

14.230
21.340
28.680

3.700- 3.750
7.100- 7.150

21.100-21.200
28.100-28.200

CW Only
3.500- 3.775
7.000- 7.150

14.000- 14.200
21.000-21.250
28.000-28.500
50.000-50.100

3.525- 3.775
7.025- 7.150

14.025-14 .200
21.025-21.250
28.000-28.500
50.000-50.100

3.525- 3.775
7.025- 7.150

14.025-14.200
21.025-21 .250
28.000-28.500

U.S. AMATEUR
FREUUENCY

ALLOCATIONS

3.775- 3.890
7.150- 7.225

14.200- 14.275
21.250-21.350
28.500--29.700
50.100-54.000

Novice
Class

General
Clns

Advanced
Class

Elltra
EDITORIAL BY WAYNE GREEN Class

TVl BILL
The nex t time you find a p iece of

paper in hand you could do a lot
worse wi th it than drop a no te to yo ur
congressman aski ng him to support
HR35 16, a bill entered by Representa­
t ive Teague of Californ ia which would
make it illegal for manufacturers to
put out rad ios and television sets
whic h would get inte rference from
amateur or C8 rigs. How about that I
You should know who your conqress­
man is by now.

SALES AGENTS FOR 73
Just recent ly we 've signed o n some

sales agents for 73 subscriptions and
books. This has worked out very we ll
fo r them - with incomes of $50 to
$1 00 a weekend being reported . One
agent made $80 just selling subscrip­
tions at two auctions on o ne weekend.

This is a golden opportu nity to let
your hobby start pay ing for it self and
bring you some extra income. There
are some good te rrito ries left. so if
yo u have the t ime and means to get to
every ham act ivity wi thin reasonable
driving distance and you have a good
outgoing personality - you do n't sell
subscriptions by sitting at a table and
waiting fo r people to find you, you
have to make su re that everyone
knows you are there and what you are
there fo r - and you have to let them
kn ow what you've got and why they
should subscr ibe right away. Th is
means getting some time every now
and then on the public address svs­
tern - going around and keeping after
everyone.

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

Amateurs feel that th ey have a right
to reasonable regulations - and to
thei r being enforced. Right now we
have neither.

GAO REVIEWOF THE FCC
The General Accounting Office has

made an extensive investigation of the
FCC's ability to enforce their regula­
tions and found them serfoustv want­
ing. Th is finding wil l come as no
surprise to any amateur who has ever
listened to the citizens band o r to the
marine channels.

The GAO is most critical of the
FCC for not taking forcefu l ac tion
against willful violators, particularly
the cit izens banders. They point out
that the FCC has made it a practice of
reducing or cancelling fines, with the
result that enforceme nt of the rules is
vi rtually 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 est imated 800,000 CBers, of which
approx imate ly 799.999 are operating
in violatio n of th e regulations - plos
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
migh t be more efficient if it got out of
the business of giving license exams,
inspect ing ship board radio installa­
tio ns, and cut way down on inspec­
tio ns of broadcast stat ions. They sug­
gest turning over license exams to the
Civil Service Commission. which is
already in that business for other
branches of the govemment. This
might be better th an having them
given by th e FCC. th ou gh r personally
favo r an invest igation of means by
which authorized amateur radio clubs
migh t admi nister the exams - thereby
saving the government the cost of
giving the exams. Sure ly some means
can be devised which will result in an
honest system.

The GAO makes a point that the
lack of enforcement of th e citi zens
band has set up a bad psychological
situat ion which is resulting in a spread
of the contempt fo r regulat ions whi ch
characterizes ca. Certainly ......-e see
signs of this in the ham bands. The

4 73 MAGAZIN E
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MAXIMIZE
YOUR AMATEUR RADIO

What new 2M FM gives MONEV that assures: top selec­
me most for my money, ,I. tivity, great sensitivi ty,
pe rfo rmance vs. price? The and rejection of unwanted sig-
answer's as clear as the superb nals on today's active 2M band.
reception you'll get on the new Helical Resonators & FET front
Standard 826MA, 10 watt , 2 end provide the performance
meter FM transceiver. You 'l l needed for tomorrows crowded
find such outstanding features channels . Provision for tone
as 12 channels - with the four coded squelch to activate mod-
most popular ones included - ern repeaters . A rad io that won't
and a RF output meter with become obsolete.Occupies less
se lection of 10 watts or 0.8 watt than 200 cu. in.Weighs less than
for battery conservation. And of 5 Ibs. It has all the same "Astro-
course, our "Astropoint" system points" as entire Amateur line.

NEW 22 CHANNEL BASE STATION

SRC-14U

Ultimate in a 2M FM Transceiver features:

o 22 channels
o AC & DC supplies Built In
o l QW(1.3& 10 selectable)
o Receiver offset tuning
o VOX
o Three Front Panel Meiers
o Plus many more exciti ng features.

For detailed information on these; the complete Standard fine and the name of your nearest deafer write:

Standard
Communications Corp.

213 /775-6284 . 639 North Marine Avenue, Wilmington. Californ ia 90744
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Michael Frye W88LBP
640 Deauville Dr.
Dayton OH 45429

AMSAT
NEWS

Good news for OSCAR 6 users e­

the satell ite wi ll now be on for an
additional two days per week. The
satellite operating schedule is as fol­
lows:

Sa te llite 2/10M translator ON
OOOOZ Thurs.-24QOZ Mon.

Satellite 2/10M translator OF F
OOOOZ Tues. -24QOZ Wed.

It should be noted at this poi nt 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 t he command stations either
running experiments or recording the
telemetry . Telemetry is very im­
portant in the operation of the satel­
lite and it is impossib le fo r ground
command stations to receive it if t he
translator is jammed with calls. If you
hear someone using the sate lli t e 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 no t allowed to recha rge. 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
d imensions 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 t imes.

From information received from
AMSAT I f ind that only 42 of the 50
United States have amateurs com­
municating through OSCAR 6. Sta­
t ions 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 " OXped i­
ticns" during weekends. Field Day
(June 23-241 wou ld be more than an
ideal time to try. I have heard some
speculation on the possibility that
Vermont does not exist! Welt, I don't
know about that, but if it does' feel
that whoever tums that state on had
better be ready for one heck of a

"'DfO SST",
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Fig. I. Modification for the popular 'MXV
monitor which enables a stair·step analysis
of the received video ngnal to be displayed
on the screen.

Here's another modification for
'MXV type mo nitors 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 t he February issue,
did you?) Here the addition of two
pots and a DPOT switch converts the
screen display to a stai r-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
ICll 0 , the vertical deflection op-amp.
are broken and run throu~ each side
of a OPOT switch, leaving me "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 dlscrtml­
nator pattern, and the 10 K 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 anay lsis, depending
on the position of SW1. This same
pri nciple may be applied to practically
any monito r. All t hat is necessa ry 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
amp lifier/sweep stage. The second pot
(10K pod is used rather than re­
centering with exining controls .

K4TWJ

gear, but I suspect their manufacturers
will be quick to recognize the trerren­
deus market.

Incidentally, I understand some
overseas Slow Scanners (and others)
are having a real problem securing
parts. They send money and o rders to
stateside companies and t ha t is the
last of it . No reply, no parts, etc. I've
helped a couple of the fellows by
acting as an intermediary - they sent
me their money, I bought the parts
and sent them to the fellows . If other
SSTVers help a OX friend like this, we
will soon get even more countries on
Slow Scan. Why not ask them about
this durtnc your next OSO. Further, I
would like to hear what companies the
OX ops a re having problems with.
Then we ca n pressure them . .. or t he
involved mail services.

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
tor 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 aso
number tor 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 asos were rejected.
Remember, this is not a hair, teeth
and eyeball OX massacre, but rather a
worldwide promotion of the SSTV
mode. Yet, like any contact, it must
have rules which must be followed. I
hope to have the complete contest
result s nex t mo nth, either in this
column, or the preced ing newspeqes.

We have a guest column this month
written by Professor Franco Fanti ,
11 LCF, on Slow Scan activity in
Europe. I have translated his info,
thus it may not reflect an Italian
accent. Franco was one of the original
Slow Scan pioneers in Europe. While
SM0BUO made the first European/
American 050, Franco made the first
European/ New Zealand OSO.
"There is a relatively large amount of heme­
brew Slow SCan gear in Europe, mostly of
the classic MacDona ld and K7YZZ design.
However, the second and third Slow Scan
contest resulu confirmed the large amount
of new comlTMlrcialty built gear now appear­
ing in Europe. Indeed, Slow Scan appears to
be catching on heavily in Italy. A lar~

mark et for SSTV gear is developing on
Italy's 27 MHz " business band: ' In Italy,
this band comes under the Postal Depart­
ment and was fi~t 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
uti lization of SSTV by large businesses is a
trend that may ex~nd into other European
countries."

I guess you have heard that JA's
can now legally operate SSTV, Judg­
ing from the number that had been
watchi ng 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

-
Dave Ingram K4TWJ
Rte. II, Box 499, Eastwood ViI. 50N
Birmingham AL 35210
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3600 Hiram-lithia Spring ROiId. S.W.
P.O. Box 85
Powder Springs GA 30073
(404-943-5420)

P.O. Box 181
Sabana Seca Puerto Rico 00749
1809-784·3772)
P.O. 80x 5126
Santa Ana CA 92704
1714·545-13331
P.O. Box 191
Spokane WA 99210
1509-244-21411
P.O. Box 1035
Waipahu HI 96797
1808-677·3954)

FCC ACTION IN RACES
DOCK ET CAS E

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 C ivi l Emergen cy Se rvice
(RACES), wh ich provides for amate ur
radio operation during civil emergen­
cies.

A request by t he New York Sta te
Civil Defense Commission (NYCOI , to
expand emission privileges for ama­
teur stations in the RACES program
was denied.

RAC ES is a rad iocommunicatio n
serv ice conducted by licensed ama teu r
rad io stations for civil defense pu r­
poses only. The amateurs operate on
speci fically designated segmenu of the
regu larly allocated amateur frequency
bands, under the direction of author­
ized local , reg ional or Federal civil
defe nse officia ls, according to an ap­
proved civil defense commu nications
plan. Amateur licensees and certa in
grades of comme rcial radio operato r
licensees are eligible to operate
RACES stations, providing they are
enrolled as radio operators in the civil
defense organization.

RAC ES statio ns share the allocated
frequenc ies wi th other amateur sta­
tions. Since the p rivileges of amateur
radio coerators classes (Section 9 7.7)
do not generally apply to the opera­
tion of RACES stat ions, and no n­
amateurs may operate RAC ES sta­
t io ns, the Commission stated, safe­
guards are necessary to insure that
non-esse n t ia l RAC ES radiocorn­
mu nication is no t conducted at the
expense of regu lar amate ur rad ioco m­
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 173 15), in response
to a NYCD petition, and it lacked
"any other substantive info rma t ion"
on the need to expand RACES.

Four add itional petitions for expan­
sion of RACES were filed later with
t he FCC.

FCC NEWS
If you shou ld need to report sus­

picious o r improper radio act ivity,
anomalous signals, o r interference,
contact the monitoring station nearest
you, rat he r than the FCC in Washin !}"
ton. Address your report or comp laint
to " Engineer in Charge, Federal Com­
munications Commission, (name o f
city) Monito ring Station,"at th e vari­
ous ad dresses given belo w, listed
alphabetica lly by ci ty o r town. The
tele phone number for each monitor­

T ime Longitude of Eq . ing statio n is also listed.
(GMT) Crossing oW P.O. BOll 89
0154.0 75.9 Allegan MI 40901
0053.9 60.9 161&673-20631
0148.8 74.6 P.O. Box 1126
0048.8 59.6 Denison TX 75020
0 143.7 73.4 (Am brose Monitori ng Station)
0043.6 58.3 (214·965·7129)
0138.6 72.1 P.O. Box 6303 Annex

0038 57 1 Ancho...ge AK 99502
.5 . (344-10111

0133.4 70.8 P O B 470
0033.4 55.8 &liastO~E 04915
0128.3 69.5 1:lO7-338-40881
0028.2 54.5 P.O. Box 374
0123. 1 6&2 Canandaigua NY 14424
0023.1 53.2 1315-394-4240)
0118.0 66.9 P.O. Box 251
0017.9 51 .9 Chill icothe OH 45601
01 12.9 65.6 (614-775-65231
00 12.8 50.6 P.O. Box 6
0107.7 64,4 Douglas AZ 85607
0007.7 49.3 f602-364-2133)
0 102.6 63. 1 9900 West State ROiId 84
0002.5 48.1 P.O. Box 22836
0057,4 61 .8 Fort l auderdale Fl 33315
0152.4 75.5 1305-583·2511 )
0052.3 60.5 P.O. Box 1588
0147.2 74.2 Grand Island NE 68801
0047.2 59. 2 f308-382-4296)
U142.1 73.0 P.O. 80x 1087
0042.0 57.9 Imperial Beach CA 92032
0137.0 71.7 1714-435-0(48)

P.O. Box 632
KingsYilie TX 78363
(512'592-25311
P.O. Box 40
laurel MO 20810
(301·725-34741
P.O. Box 311
livermore CA 94550
f41S4 47·36141
3222 Mcleod ROiId
P.O. Boll 339
Bellingham WA 98225
fMariena Monitoring Station)

WB8 L8P 1206-734-41 96)

Date
(Ju ne )

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Orbit

time. I know qu ite a few ama te urs
whc need Vermont to comp le te a
WAS.

AMSAT has asked us to continue
sending signa l reports as they rea lly
help in determining what OSCA R is
doing. In addition, for those ama teurs
who copy telemetry, anyone observ­
ing an extra dot or dash on the end o f
transmissions from the satellite wi ll
you please send th is information to
AMSAT Itl rre, date, etc., includedO?
This cou ld indicate some fo rm of
degradation in one of the channe ls of
th e t ranslator. Th is could be ca used
by the abnormall y high temperature
that has been observed recently and
further stu dies wo uld like to be made
on this possibil ity.

I will continue to publish a list of
one refe ren ce orbit per day for the
month. To find orbital info for other
than orbits shown, sirTlJly keep adding
115 minutes and 28.75 degrees for
each succeeding orbit .

It is with deep regret that I must
announce th e death o f Clin ton A.
Petry W3AWN, who died of a hea rt
attack at the age of 67, whi le o n tour
in Hong Kong, March 25, 1973.
" Cap" has been very active in AMSAT
and OSCAR promotion . He was
scheduled to be moderator o f the
SpaceComm forum a t the Dayton
Hamvention. I am su re his toss 'Nill be
felt by all.

2860
2872
2885
2897
2910
2922
2935
2947
2060
1972
2985
2997
3010
3022
3035
3047
3060
3072
3085
3097
3110
3122
3 135
3148
3160
3173
3185
3108
3210
3223
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The Homburg.or

STRIKES AGAIN !

Hem! HW·10080 AC PS WAlJGP >om
Sw.., 2106. No. M·J9M30 W8HST 11nz

A F68 No. 10888 K5L KL 1m
PMR8 No. 10918
M1070 pwr .upply
Trio T R2200 No. 24.;1969 wsazev 1m

Clegg 22. No. 19(10.518 WIOHP W,

Stand.-d 826M.No. 112007 w.""'" ,m
FM21B No. 21013-11.1 W2LNI arz
FM·l.... 10L No. F4S9 WA6WQA .m
NPC 101m pwr ...pply
2, 5A,fIPL Onan Gen.•
No. 321885

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
f reque ncies 146-147 MHz fo r
RACES with emissions of O. lA l,
1.1 F1, 6A2, 6A4 and 40F3.

Action by the Commission April
la, 1973, by Notice of Inquiry and
Report and Order. Commissioners
Burch (Chairman), Joh nson, Reid,
Wiley and Hoo ks.

Court, Livermore CA 94550 or the
Berkeley Police Department.

Also stolen was a Standa rd 826.
Ser. No. 011268 with an 806 front
pa nel and a Dycomm 500D amp lifier
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
Un ive rsity of N.Y. at Albany,
Wash ington Ave., Albany NY, c/o Mr.
Williams. SUNYA P.O.

50 MHz BAND
Bill Turner WAf)ABI
Five Chestnut Courr
Sf. Peters MQ 63376

WA9FEF writes from Chic;agoland
that March was rather quiet until the
19th when he worked WA 1EXN on E.
Later the same day a very good au rora
set in, providing contacts with
WA2DPJ , WA1R FA, W3BWU,
WB8NGD 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 WB4VAB of
NE Kentucky. Also ment ioned was an
E opening the 22 nd du ring which
WA2 DPJ was again heard. Dave men­
tions too that K0AGJ (also Dave) puts
a strong CW signal into the Chicago
area and is interested in starting a CW
net on 6 meters. Anyone interested
may contact him at 3322 W. 17th St.,
Davenport, Iowa. I might add that
Dave is often hea rd in the St. Lou is
area calling CO on CW but seldom is
there evidence of anyone answeri ng.

Elmer K00CN writes that he has
returned to 6 meters after several
years of inactivity only to find an
almost COOl) lete lack of contacts on
AM. The conversion to SSB is nearly
as complete as it is on the lower
frequencies. For some years now, and
with very few exceptions, a ll 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. I have been calling CO on
AM fo r over two weeks t rying to get a
signal report ... no t one signa l has
been heard.

WA 7F LB, " Doc," of Mayer, Ari­
zona, has recently experienced a little
trouble with his five-year-old linear,

,.~

6172

6172
sm,m

Owner
MSU ARC
E.L",,,lt MI
WA6FCV
WA1NVC

K~'"

WRL Ouo-8ndr 6CJ10AT302
HR·ZA. 11 d\8n.. 04-01152
ColI,... MI<:. Mod.MMJ,

No. •~

Li't Irom Pll$t I"u..,
Mlr.. MoMI. $ell. No.
Coil. 62S1 No. 107 28

The Muskegon Area Amateur Radio
Council reports the theft of the fo l­
lowing pieces of equipment from their
club station sometime during the
week of March 12th: Elect ro-Voice
641 mic on Astatic GN series stand,
R.L Drake R4B receiver SN 11578G,
A. L. Drake T4 XB transmitter SN
17801 G, R. L. Drake W4 wattmeter
SN 8390, Swan 250 six meter trans­
ceiver SN Fl 54806, and a Swan ac
power supply SN 0653556. Any inter­
mation regarding this equipment may
be sent to the MAARC, P.O. Box 691,
Muskegon MI 49443 or WABGVK.
Area code 616 722-39 10 or
744-1400.

Stolen from W6GS R's auto on
March .1 0, 1973 In Berkeley CA:
Regency HR-2 Ser. No. 04·C2879 and
$B-34 Ser. No. 21 1828. Please notify
Frank Inami W6GSR, 1168 Hillcrest

The Commission invited comments
on specific questions as to whether
RACES is an effect ive means of pro­
vid ing needed commun icat ions du ri ng
local, regional or national eme rgen­
cies; if th e present licensing system for
RACES sta t ions is appropriate; if
RACES stations should be assigned
disti nctive call signs that could be
used only for RACES activities. It also
asked fo r discussion on ru Ie abuses by
RACES sta tions to determine whether
they are "commo nplace," and what
possible solut ions exist to end them; if
addit ional frequencies, emissio ns, or
operators shou ld 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 additio nal safeguards, if
any, which might be required to in­
sure that non-essent ial RACES rad io­
commu nicetion is not conducted to
the detriment of non-RACES amateur
radiocomrnu nkatlcn.

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

The New York State Civil Defense
Commission petition, denied by th e
FCC, asked for expansion of RACES
to pe rmit the use of facsimile, F4
emission, in the 1800-2000 k Hz 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 fo r facili tating the collection,
interpolation and dissemination of
rad io logical fall out data from mon i­
tori ng stations throug,ou t the state.

The Commission noted that no one
filed comments suppOrting the New
York request. The American Radio
Relay League (ARRLI and the New
York State Phone T raffi c and Emer­
gency Net opposed it . The New York
Telephone Comp any disp uted the
New York State Civi l Defense Com­
mission's content ion that New York
Sta te's "post-attack wi retine survival
capability is an unknown," and a
radio back-up link was necessary.

The four pet itions for expansion of
RACES st ill before the Commission
include a request by San Diego
County, Cattt., to operate RACES
stations by radio remote control
thrOUgh a control link using non­
ama teur 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
" 0" Civ il Defense and Disaster Board,
Pomona, Calif., for au thorization of
40F 2 emission for rad ioteleprinter
operation in the frequency bands
145.1 7-145.71 MHz , 146 .79- 147.33
MHz and 220--225 MHz; and a re-
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HAM HELP
If you need help getti ng your license, send 73 your name , ad dress and

phone number. Don 't be bashfu l - remember, it's always easie r ....men you
have someone to give you that added bit of confidence.

73 would appreci ate amateurs and clubs looking this list ove r and helping
whoever they can.

73's WORLDWIDE
SALES REPRESENTATIVES

Gary L Weseman Mike Noar Donald A. Cook
4170 52nd St, Apt #12 9940 Belfa ir St. R.R.l
San Diego CA 92105 Bellflowe r CA 90706 Centerville IN 47330

Richard Groot
Rt #1
Washington WV 26187

All Eu ro pe,
excep t Great Britain & Ireland -

Esk il Persson, S M5CJ P
Frotu nagrand 1
19400 Upplands Vasby
Swede n

New Zealand Assn . o f Radio
Trensmitters

P.O. Box 1459
104 Herefo rd Street
Christchurch, New Zea land

South African Radio Re la y League
P.O. Box 39 11
Cape Town, South Africa

Tama Electron ics Co., Lt d .
To wa Building 502
5 15 Higash i Oizumi , Nerima-Ku,
Tokyo 177, Japan

Sun Elec tron Co rporat io n
15-20 Takaban-l -chome
Meguro-ku , To kyo 152, Japan

Kushat Harvant Singh
83. Aulong Road off Stephens Road
Kampong Boyan
Taiping, Pera k, Malaysia

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

G. H. Gill ma n
Sma rts Road
Waikuku RMD
Rangiora, North Cante rbury
New Zealand

J ulio Antonio Prie to A lonso, EA4CJ
Donosc Cortes No. 58
Ptso 50, Letra B
Mad rid 15, Espana (Spa in)

Haro ld C. Leo n
P.O. Box 6 114 1
Marshalltown, Transvaal
Sou th Africa

So ut h Afri can Rad io Publ icat io ns
P.O. Box 2232
Johannesburg, South Africa

Wi reless Services, P.U.Sukhadia,
1/ 16, Shantinath Bhuvan ,
427, Sian Road
Mat unga, C. Rly.,
Bo mbay 19 . Ind ia

Orio n Books
13· 19 Akasak a 2-ehome
Mlnato-ku
Tokyo 107, J apan

Short WiNe Magaz ine
55 Victoria Street
London, SW1, Engla nd

Bryan Fogerty
Irish Radio Transmitters Society
9 Wellington Street,
Dun Laioghaire, Eire

DX REPRESENTATIVES
BCN Agencies Pty. Ltd.
178 Collins S treet
Melbourne 3000, Victoria
Australia

The Wireless Inst it u te of Austra lia
478 Victoria Parad e
P.O. Box 36
East Mel bou rne, Victoria
Australia

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

Jim Coote
56, Dinsdale Avenue
Kings Estate
Wallsend
Northumberland, England

Rad io Society of Great Britain
35 Do ughty St reet
London WCl N 2AE, England

U.S. AREA RE PRESE NTATIV ES
New Mexico/West Texas

Ambrose G. Barry, W4G HV/ 5
1010 Juni per Avenue
Alamogo rdo, New Mexico 88310

Midwestern S tates
Gloria M. Ligon, KBWK E
4 7160 Condor Street
Utica, Michigan 48087

WA0ABI

but the problem turned ou t 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 \Nell
enough to identify them.

Bob WA5 RBI, says Enid , Oklahoma
h ad ope ni ngs Feb ruary
3 ·4·5 -8 -9· 10-12- and 22 covering
Maryl an d to Ca li fo rnia and Louisiana
to Utah . Of th e April 1st au ro ra, Bob
says, " I called CO's bot h sideband and
CW but t he only one I go t a rise out
of was a Sou th Dakota station .
sure wish I knew who he was I
don't think the many signals I heard
even realized that the band was
open . . . I heard many O's yakking
back and forth but not doing any
listening . . .." Bo b also mentions hav­
ing wo rked Arizona (WA7BXK) three
nigh ts in a ro w with 5/9 signals.

Mike WA2DWZ would lik e t o con­
vert a Lafayette HA-460 to FM but
can' t find a comme rci al unit wit h
enough deviation at 50 MH z. I have
sent alo ng so me suggestio ns, but I am
sure Mike would app reciate hearing
from someone who has successfu lly
completed such a modification. You
may write Mike at 138 1 Linden Blvd.,
Apt. 7 F, Brooklyn, N.Y. 11212_

Preliminary reports from the ttchv­
coo Park VHF A RC "Wo rld wide VHF
Activity " show a 50 to 100% increase
in activity over last year. Band condi­
t ions in th e East provided very good
ground wave and a number of statio ns
we re ab le t o take advanta ge of the
situat io n. WA1 RFA (Mass.) worked
several Pennsylvania stat io ns, includ·
ing K3YWY and WA3 EBX; K1ZKR
worked 123 stations in 8 states;
WA3N LH wo rked 9 states with a t o t al
o f 145 contacts. Congratu lations are
again due this group fo r their effort to
increase VH F band occupancy.

The April 1st aurora previously
mentioned was one of the best I have
ever heard. I can recall o nly o ne
previous opening which could be com­
pared to th is one. The first ind ica tion
here was around 2000Z, t he ini tial
pe riod lasted somewha t ove r 3 Y:r
hours, foll owed by an hour or so lu ll,
then o pened again until a fte r th e plug
was pu lled at O4OOZ. Signals from
unusually fa r sou th were heard, wi th
Atlanta ma rki ng the southern edge as
rece ived here.

Apri l 8 th brought a strong but
localized openi ng to Charleston, S.C. I
worked the entire 6 meter SSB popu­
lation of the area co nsist ing of
WA3BSZ/ 4, W4USW, WB4JTY and
WB4MJY. No other stations were
heard from th is end . Several of the
above worked W0CCD, Omaha . Th is
was apparently th e o nly other stat ion
act ive on the western end of th is
particu lar opening.
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7S REPEATER ATLAS REGISTRATION

RE PE ATE R CA LL tWA only) FORMER CALL LOCATION (City) STATE

INPUTS OUTPUTS TT "" FM AM AUTO
ER'TS PL RTTY PATCH

H, USEFUL RANGE (RADIUS}

H,

H, EQUIPMENT

H,
o SP LIT SI TE

H, ANTENNAS & HEIGHT o DIPl EXER

REPE ATE R GROUP/SPONSO R TRUSTEE ID -TVPE OR MFR.
01 C.'lil y n •• , , ....... , .......eel
no outt.ide _itt.nee ....h il . con>-
....'i .... lh;' 10 ' .....

DATE SOU RCE (N AME/CA LLI SPEC IA L OR EMERGE NCY FUNCTIONS

OLD MACDONA LD HAD A FARM
666188 1

Old Mac- Donald had a fa rm
9 g O O 4
EE-II-EE-II -OHH!
4 6 6 6 1 8

And on th is farm he had
9 1

some chicks
9 gOO 4
EE-l-EE-I·OHH!

4 4 4 4 4
With a chick chick here

4 4 4 4 4
And a chick chick there
444444

Here a chick there a ch ick
4 4 4 4 4 4

Ev-rv-where a chick chick

10UCH10N(
fOllilS

TWI NKL E, TWINKLE,
LITTLE STAR

1 1 9 9
Twin-kle, Twin -k le,
o 0 9
li t -tie Sta r

HERE COMES T HE BRIDE
I 3 3 3

Here comes the bride
1 9 6 6

All dressed in white

UPOA HS
NHOlD

If you know of a new repeater or o f
an established machine that has re­
ceived its WR call, mail in the above
form corroteted wit h as much infor­
mation as poss ible. We wou ld prefer
havi ng duplicate - triplicate - even
megaplicate information rather than
none at all.

friend on a test board - or something
which makes long distance lines avail­
ab le fo r a reasonable or less cost ­
and the th ought comes to mi nd ­
how about connecting ou r 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 nu mbers of d ifferent
repeaters so they can ca ll in over the
autopatch systems .

If your repeater has a call up
featu re and your group wou ld be
interested in getti ng calls from other
rep eater groups p lease send the call up
number to 73 Magazine. We'll keep it
reasonab ly confidential - that is we
won't publish it in 73 - and who
knows, you might have some extra fun .

REPEATER UPDATE
LISTENING
94 16 88 '3 70 64 82. . .

AZ W1 DAY Photn i. 52.576-52.525
CA WA6AAA C. lilina Isl. nd 141.69- 141.09

..·WA62ZE
CT W1EOR Gll1tonbury 147.69- 141J19
GA Athns 13- 13
IN WR9AAC ft. Wry~ 34-94

n-W9J BD
IN WA9EAU 16- 16
MA KlUZR 8tlhngham 146.46- 147.06
MA WA1 HDS Ap wam 146.40- 141.00
MA WA1 UlZ Boston 01 - 61
MI W8BCSQ .llebon 28- 11
Ml WIllE G,.ftC! R. pidJ 16-16

TZ2SOo, PllllO
NH K1VWJ l ondonderry 141.66-141.l16
DH WB8NON Cincin lllti 115-10
DH KBSCH Cincinnati 01- 61
OK K5CFM Okl,homl Ci ty 22-82

Oelet. K5CEM.. WRJAAA frltdom 25-85
RI WA10MS ProvidelKl 21- 81
SO WAtVWH R.pid City 34-9'
T' KUSP Kinll'Port 16- 16
TX W5AW Big Spring 22- 12

REPEATER D Xing
Several repeater groups have asked

tha t some sort of confidential reco rd
of telepho ne call up numbers be kept.
Every now and th en someone is able
to get hold of a Wa ts line - or has a

10 73 MAGA2 1N E
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REPEATER USERS

REPEATER OWNERS

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6180
TWX-910-830-6425

Don't Take Chances. SE NTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

If you want reliable access to t he repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are cust om made for your
rig. We don't stoc k a large quantity of crysta ls fo r a certain frequency and
hope you can tweak them to f requency in your r ig. We do offer FAST se rvice
on crystals made especially for you and your rig. If you want re liable,
on-f requency operat ion, INSIST ON SENTRY.
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THE FANTASTIC SUPER SLIDER
FOR CITIZEN BANO OPERATORSONL YI

o

Just install below your
dash and impress any
friend(s) that you
haven 't been able to
alienate yet!
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U Lightweight
-:; Easy Construction
* No Cost Operation
'c Troubre Free
*Guaranteed Legal
* Foolproof
tr Even CS'er Proof

NOTE: Although at first glance this construction project may seem to be simple
enough for even the
that have achieved a
rig of this complex ity .

most inept CB'er, it is recommended that only CB'ers
rating of "Yogi Bear," or above, attempt to build a
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BY, Gus Brown ing, W4BPO

Setting here each month , th inking
of various items to write about OX
and looking over a heck of a lot of
notes etc. you come to the conclu­
sion that it is im poss ible to tell you
all about everything, this means I
am sure to leave out something that
quite a few of you wou ld have
liked to know or read about, but I
have just a certain amount o f space
for these "footnotes". I try to do
what I can in the space available.

It would be interest ing to do a
real "tracking-down" job o n just how
certain "rumors" or at tim es just
plain " lies" get sta rted , its easy to see
how they get circulated after the first
blabber-mouth gets the story. What I
would like to track down to the
originator, is the rumor that Jack­
W2CTN was dead ! I got th e info my:
self from a short letter from K4AEB,
Tava who lives over in Huntsv ille.
Alabama. Then I 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 t rue. W2G HK, Stu Meyer
even phoned Jacks ho me and was
told that this wos not true. Of course
I ret racted the story, mentioning that
Igot the info from K4 EAB. 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 interest ing
to find out WHO TO LD THEM !
Just what was accomplished by an y­
one circulating such a rumor is be­
yo nd me to grasp. I know there are
"sick people" in the world and it sure
would be fine if they stayed out of
ham radio, wouldn't it ?

I have fo und out from a num ber of
letters that NO ONE likes to be
referred to as a "garden variety"
OX'er! I mentioned. something in a
previous article about a " garden
va-tetv" OX'er . I suppose my choice
of words was wrong or something .
I suppose they should be referred to
as, "casual OX'ers" or something like
that. I wonder what " word" is best
to describe a "non-serious" OX'er ?

I see that now the VE6 group of
fellows who have plans to pu t on a lot
of the " most needed" count ries of the
world have delayed their trip some­
what because they are now building a
boat of the ir own to use for some o f
th eir island hopping, I suppose. I can
tell you this is definitely the cheapest
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way to " go", but I warn them, look
out for that one (or maybe more)
land-tubber that may be in the crew,
th ey can cause you a lot of trouble
when those seas qet a litt le rough and
th ey beg in to get " p ink arou nd the
gills" ! And, another item of import­
ance is those fellow s 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 . I know all about this because
I have been in th e same situat ion a
number of times and each tim e I will
say to myself, "never again"! So
I am just warning you fellows, be very
careful of the "crew" you take alo ng !
If you are a little susp icious now, it
will get worse as the tr ip 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" th is may
be the only ti me of the yea r that you
can work certain of them. Of course
it may be a little hard o n your ears!
(espec ial ly 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 fe llows who have sent in
you r WTW applications please be a
little pat ient with me beca use the
printer (NOT ME) was slow in deliv·er­
ing the st ickers to me. We issue the
basic certi ficate for the first 100
count ries and then when you qua lify
for more countries later on and send
us the info we will issue you a st icker
to put o n your WTW cert ificate. When
we first started the WTW we had
a d ifferent certificate printed for
each band and mode, this involved a
lot of printing and printers bills. so
to sort of st reamline and cut costs we
now use the same basic certificate.
We have had a delay in delivery of
the 73-73-73 cert ificates also and I
ho pe by the t ime you are reading this
you will have yours in you r hand .
In case you haven't heard about the
73-73-73 Cert ificate let me explain.
If you have worked 73 countries in
th e first 73 days of 1973, you have
qu alified for the cert ificate and all
you have to do is either send us your
cards or just get three licensed ham
frie nds to certify the co py of the
list of the stat ions you contacted in
the first 73 days of 1973 and we will
send you your cert ificate. This is 73's
year, and NO OTHER MAGAZ INE
can say that! And, this cert ificate
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
OX again. Suc h an ex-common place

as VS9A-Aden is one of them and
the n 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
call ed th e 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 count ry " for
some " daring," adventuresome OX'er
to go to and operate from. I fee l that
I shou ld warn you though that you
may have to dodge bullets from two
direct ions - The Yemen is and I have
hea rd that Israel just might have some­
one on some or one of them and they
may not like , un invited visitors com­
ing there, look ing around, and maybe
"talking" after they depart. If they
are anything like Kamaran Island they
can have th e place as far as I am con­
cerned (Kamaran Island is near-by so
I would assume they are art 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 OX viewpoint , it s very
FB, from ANY OTHER viewpoint its
"unhealthy". I 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 th ings go like they
did some years back fifteen will be
the next one to be almost gone ex­
cept a very short ti me each day and
some days it never d id open up for
any worthwh ile OX to speak of.
Better get your "needed" countries
on fifteen" right now fellows, because
you might not have that OX in there
too much longer. Get 'em NOW!

I wonder what ever happened to
the plans of Marti n. OH2BH going to
that "new one" somewhere up arou nd
the Baltic Sea area ? It was supposed
to be a Brand New One, or so I under­
stood. How about it Martin Ole
Buddy j . Lets get "hopping" and put
it on the OX map, and just exactly
where is it anyhow?

Then there is a tittle small piece of
land (actua lly mountain) at the Kyber
Pass thats a Neut ral Zone, looked like a
good possib ility for a new one when I
went through Kyber Pass some years
ago IF you could T RUST those guards
with those Long Barreled guns who
act as border guards there - They look­
ed MAD and MEAN to me ! I didn't
even SLOW DOWN after being check­
ed by their Passport contrct.

We are st ill 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 dubs a few t imes each year
thus they will get a little "free"
publicity, which is not bad for them .

de.~ SP O
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West
Bill Pasternak WA2HVKI6
14732 Blythe Street # 17
Panorama City CA

By the time you read this. the first
WR6 repeater will be in operation.
The prize WR6AAA 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. I know everyone congratulates
Catalina on their two firsts.

As I mentioned last month, my pet
project has been to try and set up a
transcontinental repeater link between
one of the local LA. repeaters and a
machine on the east coast via tele­
phone. I 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 wets line; we
don't). Aside from the fun aspect of
the project, it wiil enable FMers here
and back east to exchange ideas on a
one-to-one basis.

For a long time 1M! 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 I received in the mail what I
think may be one good way to go and
present it here for your consideration.
It comes from George KlTKJ, who
owns and operates WR2AAA (ex
WA2SU R) and WA 1KGK.
"Use the word BREAK if your traffic is
URGENT INOT emergency). U5e Break­
Break Emergency only when life is at stake.
TrlfflC reports are not emergenci8$ and
should not be broadcast to the world at
large. Call a station on frequency and tell
him - everyone else will hear at the s.ame
time ."

Basically, what George says, is to
use your call p.e., WA2HVK!6 or
WA2HVK!6 on frequency) to enter a
Q50 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, I 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 OSO 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 050. To put it bluntly, there
are sick people found in every facet of
life, and 1M! 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-eltte
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 I 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 acknowl edge a nut is to encou rage 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 1M!

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 bu ilt-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 WB6ALV and W6FNO 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 I can't make it. The other,
tentatively dubbed "T he Icom Ama ­
teur Radio Club" is the brainchild of
Bill WA6NTW, Max K6GLG and
Warren WA6JMM. It will be com­
pletely solid state and located on a hill
1300 feet above the LA. 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. I
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 I consider traffic
handling.

WA2HVK!6

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 autopateh 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 reo
pester is being assembled by AM5AT,
so if you wish to talk to the active
AM5AT 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 I-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
rnJnicating through them.

Talking of handy-talk ies. 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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ED JUGE ELECTRONICS
Fort Worth , Dallas, Texas.

AMATEUR ELECTRONICS SUPPLY
Milwaukee, Wis.; Cleveland, Ohio.

FRECK RADIO & SUPPLY
Asheville. No. Carolina.

HARRISON RADIO
Farmingdale, New York, Valley Stream, N.Y.

YAESU MUSEN USA INC.
7625 East Rosecrans Ave.. Unit "29.
Paramount. California 907?3
Phone: (213) 633-4007

YAESU

V
YAESU DEALERS:
HENRY RADIO STORES

Los Angeles, Anaheim, Calif.; Butler. Mo.
HAM RADIO OUTLET

Burlingame, Calif.
RACOM ELECTRONICS

Renton, Wash.
WILSON ELECTRONICS

Pittman, Nev.

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. Ham and
Yaesu.
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CENTRAL KANSAS ARC
The annual hamfest is scheduled for

Sunday, June 3, 1973. at the 4-H
Complex, Kenwood Par k, Salina. For
early arrivals there will be a d inner
Sat urday evening. Regist ration starts
Sunday morning at 9 :00 a.m.. with a
program of interest to OM , Yl, XY l ,
and harmon ic. Covered-dish lunch
with beve rages supplied by the club.
Talk-in on 146.34- 94, and 3920 kHz.
F o r mo re information w rite
WN0DEQ, William Peck, 1028 W.
Ash, Salina. Kansas 67401.

AKRON GOODYEAR PICNIC

The Goodyear Amateur Radio Club
(Akron) will hold it s 6th Annual
Hamfest Picn ic on J une 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
entertain me nt, swap-and-shop, p rize
awards. and good fellowship. Refresh­
ments, d isplays, huge flea market.
Hours: 10 a.m. to 6 :00 p.m. Family
admission 52 prepaid. 52.50 at gate.
For detai ls, tickets, and map, write to
Floyd Gilbert. 1976 Newdale Avenue.
Akron. Ohio 44320.

DES MOINES HAWKEY E 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 Iowa State Fa irgrounds. Give Pop
a presen t fo r Fathe r's Day and bring
him to the Hawkeye Hamfest. lots of
free parking - refreshments - lots of
room fo r Flea Market. limited num­
ber of covered booths and ext ra ta bles
availa ble at small charge. Open area
inside the arena at no ext ra cha rge.
Dealer displays, val uable prizes and
XY l activities. Auto races and cemp­
ing on Saturday night, ex t ra. Regist ra­
tio n $1.50 advance, 82.00 at gate.
Write Des Moines Radi o Amateur
Association. Box 88, Des Moines,
Iowa 50301.

-_.--
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RTTY PICTURE - Courtesy K2AGI

- .- ....-..- .. ..-- " . .'.. , ... . " ,•• •••••••• ••• ••••• •
_ ::::;::.:: ...;. PENN·CENTRAl HAMFESl- . _ _....

.... - _ The tenth annual Penn-Central
- -- DON'T FORGET -:-- hamfest will be held by the Williams,.._ , ....... - , _ ..
:::=::: 1::::::: FiElD ::::::: 1 = port and Mi lton clubs on Sunday,......... ..-.... . .

............... DAY .....•••••-••_,.. Ju ne 3, 1973. at the Union Township........
•: JUNE 23·24: Volunteer Fire Co. grounds on Route

• •.::- . ._--_ . 15 in Winf ield PA. Th is informal
.......- ' ':=' '. _ hamfest with indoor and outdoor• _ _ J ...... _ _

_..._..~ ... fecllltles tor contests, auction, and............... .. """
" "........ .. II k '11 12..."........ •••• ea mar et, WI start at noon.............. . ,..

:=: .:::. .:. • Gate registration $3.00, XYl and).- .-:: .--. -c--:- children free, free parking. Talk-in on
:. .: : .:: 3940 and 146.52/146.94 MHz. More- . . ......._ ..... _ ...... info from Clair Yeagle WA3QX I, 7 14

N. Main. Watsontown PA or call
717·53809292.

MASS. AMATEUR RADIO WEEK!
The Amateu r Radio Ope rators of

Massachusetts invite all amateur radio
operators to participate in the Fifth
Annual Massachusetts Amateur Radio
Week. Certif icates of Recognit ion 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 . Massachuse tts amateurs
must work 16 other Mass. amateurs.
The rest of New England, work 8
Mass. amateurs. All o t her U.S. ama­
teurs must work 5 Mass. amateurs.
OX, includ ing Kland KH, must work
2 Mass. amateurs. Any band and mode
may be used .

Applicants must include a No. 10
size stamped, self-addressed envelope
(OX enclose 1 tRC) with t he ir appli­
catio n, wh ich must be received no
later than July 31 . 1973. Submit
applications to William C. Holliday
WA1EZA, 22 Trudy Terrace, Canton
MA 02021.

ORLANDO HAMFEST
The Orlando HamfestlSoutheastem

FM Convention will be held in
Orlando, Florida June 2nd and Srd,
1973 . l ocat ion : Fairgrounds Exposi­
tion Hall in downtown Orlando. Fur­
ther info may be obtained from Clair
E. " Buzz" Showalter, W4UFl, 18 10
l o rena l ane , Orlando F l 32806.

---...- -_......... .. ............................,
••• • • •• "1........... "-

................... ..... '. ' . ~.. ~--_..._..- _.._- . . " ,-- _. . ... ." ,-- , .. .-:

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 ettort you
can insu re that such t hings will never
happen aga in. The magic cu re 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 cu rrent . It is even
detectable in bright sun light.

The modification is simple: just
connect the LE D in series with a 1
Kn resistor and put it across the 12V
su pply line. There is plenty of space
to put the res istor inside th e rig. The
LED can be a Fairchild FLV·l1 0 or
other ma nufacturer's equivalent. I
used a HP device because it came with
a handy mou nting 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 mo dificat ion gives the rig a
powe r-en indicato r, improves the
appea rance of the T R·22 and should
be equally appl icable to other FM rigs.

Have you ever wondered what is
under that "st uck on" label on the
front panel of the T R·22 (in older
models). but have been unwi lling 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
ma rks on t he panel. Te ll someone you
are ru nning a TR·2200 and they will
say, " What kind of a rig is that?"

Have you ever had an y diffi cu lty in
remembering what c rystal s a re in
wh ich swi tch position? You have?
Well, W3ATE has come up with an
instan t modification th at will end that
p roblem forever. The TR·22 switch
knob has a see-through section that
ind icates the selected channel.

The modification works like this:
First , determine the crystal positions.
Set t he knob to position # 1, t hen
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 num bers to corres­
pond to the c rystals - fo r example.
91 wo uld be 146.91 MHz and 94,

146 .94 MHz - then stick these labels
over t he swi tch position numbers.
You might even make simp lex channel
labels of a differen t color than the
repeater ones. Then replace the knobs
and tighten the screws. Make sure the
knob goes into its o rigina l position
(posit ion # 1) when you t ighten it up.

The channel numb er modification
is the most painless and should be
tac kled first. When you have done
that you might develop the courage to
drill a hole in the panel , but take ca re.

G3ZCZ!W3
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ARMED FORCES CONVENTION
On-the-air amateu r radio facili t ies

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 amateu r faci lit ies
to contact fr iends du ring the conven­
tion on June 5, 6 and 7, 1973. The
K4NAA portable station will be
operational from 1lXX) to 1800 EDST
with two available positions for CW
and ssa on the 10.1 5. 20. 40 and 80
meter bands. A specially desig ned
QSL ca rd has been prepared. Please
bring your original FCC license i f you
plan to operate . The convention will
be held at the Sheraton-Park Hotel in
Washington, D.C.

WORKED ALL MASS.
CITIES & TOWNS CONTESl

In celebration of Massachusetts'
Radio Week, a contest will be held
from 0001 GMT June 10th to 0004
J une 14th. One point is scored for
each station worked, regardless of
band or mode utili zed. There are a
total of 3 51 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 3 1, 1973, and submit­
ted to Ni na Robbins, 30 Prospect St.,
Bridgewater, Mass., 02324. For com­
plete contest rules write to Steven
Rich WA1DF L, Public ity Chai rma n,
Massachuse tt s Chapter National
Awards Hunters Club, 3 1 Arlington
Ave., Revere MA 0 2141 .

=1'" =-=000 ::: .l ;;;'.l' ~*.

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. Someth ing for every­
o ne - prizes, games fo r the children,
food at the club house, parking for
swa ps - etc. For fu rth er info write
Andy Anderson K9 KXP, 171 2 NQ.
Ke eb ler St., Collinsville, Illinois
62234.

ROMAN HOLIDAY
The Rome Radio Club sponsors its

21st consecut ive Ham Famil y Day on
Sunday, Jun e 3, 1973 , a t Beck's
Grove, 10 miles west o f Rome. Tech­
nical talks, contests, equ ipment d is­
plays, ladies' and children's fu n pro­
grams . Meet ings: T he Post Office Traf­
fic Net, Air Force MARS, and Repeat­
er Council. Flea market with plenty of
display space. Registra tion sta rts at
11:00 a.m. and ends with that famo us
(all you can eat) steak and chicken
dinner served at 5: 00 p.m. Advance
reservations: Adults $5.75, child ren

J UNE 1973

under 12, $2.00 - under 6, F REE.
Tickets at the gate: add 5o.t. Ticke ts
wl o dinner a t gate : Adults 52.00,
ch il d ren, FREE. Send your reserva­
tion ASAP to Rome RC, P.O. Box
721, Rome, N.Y. 13440 .

ATLANTA 45th ANNUAL HAMFEST
Th is event will be held June 9 and

10, 1973, at Lenox Squa re, Atlanta,
Georgia. Appro ximately 2,500 ama­
teurs attended last year's hamfest, and
with the expected continued growth it
is sure to become one o f the biggest in
the U.S. For info rmation write Phl ip
R. Cass W4BTW, VP Atlanta Radio
Club and Hamfest Committee Chair­
man, 175 West Wieuca Road, N.E.,
Atlanta GA 30342.

NEW~I'ROlJllCTS

2m MOBILE COLLINEARS

Ex treme ly low radiation angle, 5.2
dB gain over a 1/4 wave ground p lane,
low SWR and wide bandwidth are
fea tures of Hustler CG-Series Super
Gain two meter collinear mobile an­
tennas f rom New Tronics Corpora­
tion.

Model CGT- l 44 is a complete sys­
tem includ ing collinear antenna with
stainless stee l radiating sections, lBO"
swivel ball , heavy du ty trun k lip, and
17' Mil Spec RG·58-U coax 'Nith
factory attached connectors. Po-wer
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 : l over its 6 MHz
bandwidth o f 143- 149 MHz. Overall
length is 86 inches.

The Hustler Model CG-l 44 consists
of the 84" collinear antenna with

3/8 '· 24 th readed base to fit standa rd
mobile ba it mounts. It has the same
outstanding e lect rical charac teristics
as the Model CGT-l44.

Fo r comp lete speci fications contact
New- Tr onics Corporation, 15800
Commerce Park Drive, Brook Park OH
44142.

DIP SOCKETS

A new line of 14- and 16-pin
du al-in-line sockets incorporates a
tapered entry way for easy automa tic
or ma nual insertion. The wide, cham­
fered ent ry accommodates slightly
bent or misaligned comp one nt p ins
and guides them to strong gold plated
beryllium-copper contacts. The com­
pact R7 14-2 and 716-2 sockets reduce
the height o f DIP comp onents by
nearl y 50 percent over convent ional
sockets. The ind ividual contacts are
precision spaced for inserti on in per­
forated ci rcu it boards and they may
be placed immediately end -to-end or
side-by-side for ma ximu m packaging
density.

The sockets are available in 1000
unit packages and also in five unit
packages for sma lIer users. Contact
Vector Electronic Company, 12460
Gladstone A venue, Sylmar CA 9 1342

POSITIVE PC PROCESS

Vecto r has int roduced a pc board
that is factory coated with + positive
photo res ist that does away with the
usual artwork reversing step req uired
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
my lar film, the comp leted master is
placed on the photo sensit ized board
and a contact p ri nt is made under
photo-floods o r in st rong sunligh L
The board is then dipped in developer
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The biggest, broadest, finest line of amateur
power amplifiers

2 K-4 ••• THE " WORKHORSE"
The 2K·4 linear amplifier offers eng ineering, construction
and features second to none, and at a price that makes it
the best amplifier value ever offered to the amateur.
Constructed ..... ith a ruggedness guaranteed to p rovide a
long life' of rel iable serv ice, its h ea vy duty components
a llow it t o loaf along even at full leg al power. If you w ant
t o put th at strong clear s ignal on th e ai r that you've p ro­
bably heard from other 2K users, now is the time . Move
up t o the 2K-4 . Floor console or desk model •.• $845 .00

2K-ULTRA • • • THE " ULTIMATE"
There has never been an am ateur linear ampl i'ie r l ike
th e new 2K·U LT RA. Sm all and lightweig ht, y et rugg ed
and rel iable ..• a ll t hat the name implies. Th e ULTRA
loafs along at full legal power without even t he sound o f
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. Th e price .. . $845.00

TEMPO / 200t
Small but powerful, reliable but mexpensrve. this ampli.
fier is another top value from Henry Radio. Using two
8874 grounded g rid triodes from Eim ac, the Tempo 2001
offers a full ki lowatt of power for SSB operation in an
u nb el iev ab ly compact package (total vol ume is .8 cu . f t .) ,
The 2001 h as a buut.tn so lid state power supp ly, a bunt- in
antenna relay, and built·in qual i ty to match much m ore
expensive amplifiers. This equipment is totally compatible
with the Tempo One as well as most other amateur trans.
ceivers. Completely wired and ready for operat ion, the
2001 mcruces an internal blower, a relative RF power in­
dicator, and full amateur band coverage from 80·10
m et e rs. $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 t he same small cabinet, t he same modern
t u bes, t he same inherent quality for 2000 watts PEP
input on SSB or 1000 w atts input on FM or CWo The r ig
is complete IV w ired in one small package wit h an interna l
scud-state power supply, eutn-in blower, and RF rela tive
power indicator. $595 .00

3K·A COMMERCIAL/MILITARY AMPLIFIER

A high quality linea r ampl i fier designed f o r commercia l
and m il it ary uses. Th e 3K·A employs two r ugg ed Eimac
3·500Z grounded g r id triodes f or superior linea rity and
p rovides a conservative th ree kilowatts PEP input on
SSB w it h 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

Prices subject to change without notice
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931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

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

$595.00

•.............
•..

LINEAR AMPLIFIER

THE
TEMPO

THE
TEMPO

The Tempo 6N2 com bines most o f the fine features of
the 2001 for 6 and 2 m et er amateur ope rat ion . The am ­
p lifier uses t he same small cab inet. the same m odern
t ubes, t he same inherent quality for 2000 watts PEP
input on sse o r 1000 watts input on FM or CWo The rig
is complet el v wired in one sm all package with an internal
solid -s ta te power su pply, builf-in blower, and RF re lative
power ind icator.

p rices eubrect to ch ange wIthout nonce

they're both
Tempo... so
you can't
go wrong

Small but powerful , reliable but inexpensive. this
ampl ifier is anothe r top value from Henry Rad io.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 offers a fu ll 2 KW PE P input for
5SB operation in an unbelievably compact pa ck­
age (total volume is .8 cu. ft.) . The 2001 ha s 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
patib le 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 ind icator, and full amateur
band coverage from 80-10 meters. PRICE : $545.00

2001

6NL.-
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fo r about three minutes and the board
pattern will appear, read y for inspec­
t ion and possible re touching. At this
point the board is comp lete except fo r
etching, d rilling and t rimmi ng, which
are norma l operations anyway.

The big advantage with the Vector
method is th at no special equipme nt,
o ther than a nimb le set of fingers, a re
requi red to produce (and reproduce)
high quality pc boards. Everything
you need is supplied with one of their
kit s, the + positive photo sensit ized
board, layou t tape and film, develop­
er, the etchant and even a plastic bag
for use as an etching container. One
happy voluntee r work ing in the XYL's
kitchen can turn out en ough boards in
an evening to keep his bu ddies happy
for a long time. Contact Vector Elec­
tronic coro.. 12460 Gladstone Ave.,
Sylmar CA 9 1342 (2 12) 365-966 1.

ALPHA ENCODER

I

I
I

The new Alpha ST-B5J-l UI mU It1 ­
frequ ency encoder makes it possible
to encode up to five frequ encies of
sub-audible continuous tone or high
frequency burst tone (20 Hz to 3000
Hz) and is idea l where mu ltip le base
station or multiple repeate r tone ac­
cess is requi red.

For rigs not equipped with the
necessary pin sockets, a kit is p rovided
that can be field installed and a five
posit io n tone selec tor switch is in­
cluded along with comp lete inst ruc­
t ions. The ST-85J·107 is comprised o f
minia tu re plug-in th ick film hybrid
modules, which ma kes changing fre-­
quencies or add ing frequ encies excep­
tionally simp le. The thick film hybrid
technique and the all electronic non­
reed desig n, eliminates ma ny of the
problems generall y associated with the
use of reed re lays. There is no fa lsing
from vi bration and a far greater degree
of shock resistance from dropping.

Frequency stability is p lus or minus
5% over a temp erature range of -400
to + H)()OC. Current requirement 3.5
mA at 12.6V de .

For more information contact
Alpha Electronic Services, Inc., 8431
Monroe A venue, Stanton CA 90680
(714) 82 1·4400.
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HEP INDE X

The new 1973 Motorola HE? cross
refe rence guide contai ns over 43,000
isting of transisto rs. diodes and SCA's

YJith HEP replaceme nts for each. Be-­
sides the 66 pages o f listings, there is a
co mp lete ca talog giving ratin gs,
cha racteristics and base diagrams fo r
each HEP device. Handy guide lines
are given that will assist a beginner to
select and get the most performa nce
from HEP substitutions .

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

TOUCH TONE PAD

\
, )
x
Just about everyone agrees that the

ultima te in FM operation is a hand
un it th at can be carried everywhere. If
you wo rk through a repeater with
autcpetch or Touch Tone controlled
funct ions you could be missing out on
half of the available enjoyment if you
can' t use them. An accessory Touch
Tone pad is the answe r.

73 recent ly had a pad installed on a
KP 202 hand unit {similar to the
Tempo/ fmh l by Walle r Elec t ronics in
Chevy Chase MD. The job th ey d id
was superb. Almost looki ng like origi-

nal equ ipment, the pad fits neatly
under the speaker and pro jects fro m
the front panel about the same dis­
tance. Practically no weight is added
as the tone generator is a miniature Ie
(negative weight!! and the small
mo unting case is of a strong alloy.

The unit wo rks great. A squeeze of
the transmit bar puts 16 tones at your
fingertips so you can place calls
t hrough the autopatch from the
weirdest locat ions imagina ble.

Contact Waller Electronics, P.O.
Box 99 13. Chevy Chase MD 20015,
30' -652-0996_

MICRO SSTV PICTURES

An adjustable carriage kit is
available that enables owners of
Robot came ras to foc us on objec ts
smaller than a postage stampl A vari­
ation of the lens extension pri nciple,
the modification lets you move the
vidicon back from its origi nal posi t ion
at the rear o f the lens to the proper
distance required fo r close-up focus­
mg.

The kit is uncompl icated and in­
stalls in a couple of hours. The car­
riage mou nts between the lens mount
bolts and the two existi ng chassis
holes at the rea r of the case. The lo ng
adj usti ng screw requires that only one
hole be drill ed for its rear mou nt
because its front bearing p late is again
secured by the lens mount bolts.
Focusing is achieved by turning the
adjusting screw which moves the vid i­
con toward or away from the lens.
Normal operation of the came ra is not
impaired as the vidicion can be re­
tu rned to its origi nal pos ition aga inst
the came ra's hex spacers.

After the kit was installed in 73's
Robot came ra, everything was hur­
riedl y connected up. The came ra was
mounted pointing down at the opera­
ting desk approximately 7 cm away
from the surface. A quick look around
for an object o n which to focus
naturally resulted in a copy of the
latest issue o f 73. Pos itioning a sma ll
schematic under the lens and turning
the focus screw resulted in a large
image of two bias resistors and their

Continued on page 100 .
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don' t

insist tha t
INSURANCE COVERAGE ADVICE

I 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 pol icy and pay
a small premium, as I have done on
my business accounts where the in­
surance carrier has charged $10 and
added p rotection of th eft of the enti re
gear. It can be obtained - ask your
local broker.

Under Homeowner's pol icies, we
have paid claims for windstorm da­
mage, subject to t he Homeowner's
deductibl e of $50 or $ 100. to anten­
na, TV or ham. If the amateur has
only a Dwelling p o licy, then have
your local broker under the Extended
Cove rage endorsement, eliminate
under Windstorm & Hail the exclusion
to Radio or Television antennas, in­
cluding their lead-in wi ring, masts or
towers, and coverage will be afforded
at t he rate of $2.8 1 per $ 100 of value.
A $1 ,000 antenna o r tower would
cost $28.10 per year.

I hope this Helps.
Larn" Schulman WA2FVP

. Flmhing NY

FCC = WBKID
2

The whole c hain of events sta rted
slowly bock in September 1972 when
earl KBPAX happened to mention
that in his business ecqueintances he
had come across ano ther ham wi th the
call sign W8KID , but couldn' t recall
any name or add ress. I assured him
that my call sign had not lapsed and I
would appreciate his letti ng me know
if he came across the fellow again. I
d ismissed the whole th ing as a mix-up
in calls.

My worst fears were suddenly con­
firmed just before noon December 21 ,
1972. W8KID/ Mobile 8 gave a ca ll on
the Mus kegon, Michigan Civil Defense
Two Meter FM Repeater (K8WNJ
22/82). Mon itoring at th e t ime were
WABG V K , WB8HDD, WB8 NH X,
WA80J I, W8QAO, WBTBP and
WA8SCS, all of whom recogni zed the
call sign but not t he voice. Some
comments about "bootlegging" a nd
illegal call signs were bante red about.
and t hen my wife. who had been
listening to the st range goings o n,
frantically ca lled me in from my job
of shoveling snow. "Some body else is
using y ou r c all o n the re peater,"
Jackie said.

I broke in on the frequency only to
hear WABGVK return. "W8KID meet
W8K ID I" Paul Hollinger, the other

JU NE 1973
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WBKID, was probably just as surp rised
as I at t he happening of th at day. A
fe llow ham riding with Pau l attested
to the fact , over th e air, t ha t he d id
indeed have the call s ign WBKI D
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 le tter
ve rifying the call sign was mine and an
explanation of what had occurred.

When Pau l moved from Area 9
(formerly K9GAl) to Area B in Janu­
ary 1971 t he computer mistakenly
ass igned my call sign to him and
removed my data fro m the mach ine.
When I ren ewed my license in June
1972, Paul 's data was in t um 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 ca ll sign and hopefu lly
there ends the tale o f two calls. The re
mu st be a mora l to this whole thing,
but I'm no t about to probe that area.

DK.-k lI alhalu" W8K1D
Whitf'hall ~II

FCC NO JOKE
When the FCC d ropped the bomb

last fall (Docket 188031, commonly
called the new repeater regulations, I
was aghast. I wrung my hands in
anguish, thin king of all the money and
energy we had expended in our re­
peaters. I had visions of 75% of the
repeaters going off the air on J une
30th.

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

I listened as the weeks went by to
the c ries of ou trage on 94 and 76,
snickering to myself and fee ling some­
what guilty for no t letting them in on
the big secret. With tongue in cheek, I
agreed with the cries and moans I
heard in th e OSO's. In ti mes of doubt
I reassured myself wit h the fact that
t hese were grown men at t he FCC, full
of respect and admi ration for the
amateur service. I had to be right or
else the only other plausible explan...
tlon was a collect ive loss o f sanity.
Nonsense !

As April 1st neared, I could hardly
contai n my mirth a nd exci tement.
The big day arrived - I watched t he
early TV news. and there wasn't a
word. The noon news and hourly
radio broadcasts came and went and

still there was nothi ng. The Su nday
newspaper arrived; I searched it page
fo r p age, a nd not a line . It was
perhaps too inconsequential for the
news Wires.

That evening I went downstairs and
copied the MARS RTTY broadcast
a nd there wasn't a word. W1AW was
comp letely silent on the subject. Well,
it was Sunday; ma ybe 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 fi rst line article in QST.
Finally, QST arr ived, and with fran tic
fingers I leafed through the pages. Not
one wo rd about it . Still there was
hope - if it was in print at all, it
would be in 73_

The new issue of 73 arr ived and
again I scanned page by page only to
find that I had searched in vain. I
hung my head, my shoulders sagged.
It was true l The FCC had lost its
collective mind! God help us alii

Bob Hileman WA8SSM
weirton WV

HELPING HAM NEEDED
I 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, wit h a frequency cover­
age of 54 MHz to 31 MHz. The
physical layout o f the receiver sug­
gests t hat 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 bac k files ? If not , could
you tell me where I might find one?
As a su bscriber to 73, I have seen
many ads for surplus; perhaps some o f
these places could help me .

Lt. Scoll Shannon WASCVl n
4216E Mountain Villagf'

Mountain Horne AFB ID 83648

Ca'er SPEAKS
Being a CBer myself, I can agree

with the letters you receive about the
unaut horized use o f t he 11 meter
band by about 90% of licensed opere­
to rs.

The only way I can see the practice
of using CB as a hobby is completely
c lose the band, o r require a special
license fo r " bootleggers." Say $50 +
$ lOa watt.

Keep up the good work. Who
knows, I may learn e nough to pass t he
Novice test some day .

,Sp6 Paul R. Harrison
'(acoma WA

How to understand the Govern­
ment - remember, they don 't have
a nybody selling the same thing
cheaper on the next corner.

W10LD
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$259·95

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). $199.95
(I ncludes 146.94 MHz)

GTX·2
30 watts output power nom. ; ae­
comodates 10 channels; push­
button frequency selection; back­
lighted tor night operation.

$249·95
( Includes 146.94 MHz )

GTX·200
30 watts output power nom.; ae­
comodates 100 channel combina­
tions; features independent selec­
tion of transmit and receive fre­
quencies, and switch for pre­
selected pairing.

( Includes 146.94 MHz)

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

$39.95
(Includes portable antenna,
carrying handle & mike clip)

Made in U.S.A.
in Fac/llt/es in­
specled by U. S.
Goy'l.

Addition. I
Crysters
lor Xmlt or

$6.50
per crystal

reCtilve

VISIT YOUR LOCAL AMATEUR DEALER

AND MEET THE "BIG THREE" IN PERSON!

SIftlfa1 A,lallDn EI.clrDnlcs, I~c" 4141 Kintman Orin, Indianapolis, Indiana 46226 - Aru 317 - 546·111 t



Bill Hoisington K 1eLL
Ferover Farm
Peterborough NH 03458

LOW-COST 2 20 MHz

SIGNAL GENERATOR

T h is article describes the design and
construct ion of an easy to build , inex­

pensive. cry sta l controlled signal genera tor
for the 220 MHz band, including a very low
cost attenuator that goes from a qua rte r volt
down through 1/ 20th of a microvolt and o n
to a real zero (of rf power ). It is very useful
for receiver front-end tune up, lo w noise
tests, and as a portable fie ld gene rato r for
overall antenna tests through the receiver.
For signal identification purposes, af and FM
modulation are included .

If you really wa nt to fight for a low-noise
front e nd , this piece of eq uipme n t will be of
grea t assista nce to you, because the attenu­
ation really is infin ite and without a ny
difficult bypassing or shield ing.

as shown in F ig. I . You can not drive 220
MH z signa ls more th an a few in ches down
inside of a piece of alumi nu m tubing . By
putting everything - battery. on-off switch.
circuit and all - on the movable gene ra tor
stri p and sliding it in and out of the t ubing,
you avo id all touchy, difficult and expensive
bypassing, costly attentuator pots, shield ing,
etc .• a nd provide a simp lified means of
varying the atte nuation 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 is con­
cerne d.

This principle is o lde r than rad io tub es; in
fact Sir Oliver Lodge used it in his J890
microwave work .

Design of the a t tenuator ,

In fini te atte nua tion is ach ieved here by
the use of a SO¢ piece of alumin um tubing,

Att enuatar Construction Details

Figu re I tells mo st of the sto ry . with
deta ils in Figs. 2 through 9 . An adequa te rf

END PLATE

QUINT.esc.AFBAT.

COPPER CL AD , 2.3 em WI DE, 21.5 em LONG~wooo DOWEL

2 om
ROUND

Fig. 1. Sideview, 220 signal generator and infinite artenruetor.

INSULATE
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FASTEN UNpER
PUSH ROO Fig. 3. Cable end view tubing.

Fig. 4. Open end view.

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 de voltages of course. As shown here,
there is plenty of modulation for signal
ide nt ification, b oth AM and FM.

Referring to Fig. 8, at the left is the af
osci llator . It is not down symmetrically , but
you can note the two 22K resistors and the
two .02 frequen cy 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

ALUMINUM MAST

69 em

WOOD DOWEL
PUSH ROO

wooo
2 em THICK

Fig. 2. Top view of th e 220 sign al genera tor and
details of the calibration pointer.

sea l can be made at the pick up end of the
aluminum tubing, standard TV masting, I Y4
a.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. Insta ll the
pickup, plate, output jack , and end plate as
shown in Fig. 1. I used time-saving ex ternal
mount s for fastening it down to the wood
baseb oard as shown in Figs. 2 through 5.
Drill a 14 in. hole for a screwdriver as in Fig.
2, and use angles for the pick up 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
de tails will assure reliable af and rf oscilla­
tion a t low power and low ba ttery drain and
good frequency multip lica t ion. F igure 8
shows the schematic with the deta ils of the
two osci llators, 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 . Ho weve r a sma ll cap
from co llec tor to gro und cures this an d
makes it 100% reliable in that respec t. The
emitter be ing grou nded , I suppose th is esta b-

at least their approximate present ratios. ' It
is around 500 cycles as sho wn. Do
not fo rget the "sta rting cap" from collec tor
to grou nd.

This audio is fed to the base of the
mu ltiplier whe re it provides some AM and
some FM modu lation fo r signal identi­
ficat io n purposes. When working with receiv-

WOOD

Fig. S. Side vie w.
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Fig. 6A. Layout, top vie w.

C?'tt?(((((WQ~FIBER

COPPER CL AD BASEBOAFlO~

Fig. 6B. Tie-poin t construction.

er oscillators, and in par ticular wi th high­
ratio mu ltip liers, th is is very important. It
may also be locked into any old scope sy nc
fo r noise figure a nd sensi t ivity comparisons.
The scope sync gives a re feren ce point where
the signal to noise ratio will always be the
same, without resorting to gu ess work . The
crystal oscilla tor is my oId tried and true
crysta l phase-reversing job, wh ich uses nega­
tive feedback from t he collec to r coi l, wh ich ,
afte r going through the crystal, reverses
phase and becomes positive, thus ass uring
oscillation but only on the crys ta l frequen­
cy. A HE!' 7 5 (similar t o the famo us 3866)
is used for the quintuplet. A lot m ore output
is no ted wi th th is powerfu l but smooth
opera t ing o ld fa ithful, still go od to 4 50
MHz.

The outpu t goes to the antenna plate on
the forwa rd end of the baseboard plan k.
When this plate is moved all the way in so
that it is only Y4 in. fro m the cable pick up
plate in t he end of the a lu minu m tu be, a full
scale reading may be obtained o n a 50
microamp me ter o n the output of a tuned
diode de tec tor (see Fig. 9). My first mo d el
here has marks on the scale (see Fig. 2) for I
rf stage; 2 rf sta ges; mixer (feeding int o a
good i-f strip); mi xer plus I rf, etc. At the I
rf plus mixer, you begin to hear all the
re peat ers within 100 miles o r so . With 2 rf
plus mixer (followed by a sensit ive i-f of
course) you are really gett ing sensitivity.
This is where you put a scope in lin e in order
to have an elec tro nic compariso n poin t for
signal coming out of the no ise purposes , a nd
then can really get into the lo w-no ise bit , if
you have a hermit location . Just happens I
have o ne here . When I hear the noise of a
car , it's a visi tor!

Output

You will see for yourse lf as soon as you
st ar t testing that the attenuator is smoo th­
working and stepless. and that true in finit e
attenuation is at hand. An rf input sta te
(pre-a mp) with a noise figure a fract ion
better th an another shows righ t away o n the

L2

o
HEP75

AReO 404 SOLDER
8 -60 TR IMMER

HEP 55 HEP 55
AF CISC. WITH 3

TIE POINTS
RF OSC.

SUBMINIATURE SWITCH

2 TIE POINTS 4 TIE

( FOR AF c~ POINT:,

9 V BATTERY

COPPER SIDE

Fig. 7. Side view of th e signal generator, 220 MHz.
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Regenoy a Met.er FM-Arnerloan made at. 1mport. pr10es

Model HR-212 $259 Amateur Net
Includes m icrophon e, mou nting bracket and factory

install ed transm it and receive crystals for 146.94 M Hz.

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

Specifications

Power Output : 20 watts
(nom .) at 13 .8 V DC

Frequency Range:
144-148 MHz

Channels : 12;
crystal controlled

Sensitiv i ty : 0.4 uv,
20 DB quieting

Sp urious Rejection : 60 DB

for all your 2 Meter FM needs

Modlel AR·2 Ampl ifier boosts
2 Meter f M output power
300% .
$119.00 Amateur Net

-.- -
§<2~ o

Model HR·2A 6 channel
transmi t, 12 receive 2 Meter fM
Transceiver with 15 watts min imum
output. $2r.J.00 Amateur Net

Model HR-2MS 8 channel
TranscanTl.l w ith signal search
reception and 15 watts min imum
output. $319.00 Amateu r Net

*!' ~t~ Electronics, Inc.
7900 Pend leton Pike· Indianapoli s, Indiana 46226

R.egenoy a Met.er FM-Arner1oan made a.t. 1mport. pr1ces

scale. For examp le. adjustment of the fixed
bias voltages on the two gates of a 3 N200 or
3N20 1 shows right away on the scale as the
push-rod is moved in and out and the signal
is locked on to 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. unde r any circumsta nces, bring out
a conductor. You can d o this, but only with

+. I.S K

ANTENNA
4.7 K + PLATE

.001 LI ere QUINTUPLER;f, ~ost:..
RF osc. HEP 754.7 K HEP 0

.01

U • 22.
".02 44 MHz

CRYSTAL +
'-50DO .01

"
130

2 .2 K +

Fig. 8. Schematic. Ll = 16 [urns No. 26 ou tpu t L:Jp a t 2 turns, crys tal feed back tap at 4 turns, from
cold end . Wound on phen loie f orm .6 ern D.D. L2 = 6 turns No. 18 bare, air wound, .6 em D.D., 2.3
em long between tie poin ts. RFC = about 40 turns N o. 40, on phenolic form .3 em D.D. , 1 em long
(not cri tical).
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~POINTER
, KNOB

_ IOX ID em
PANEL

I. " em SPACERS

IN295
DIODE

AF DC

SOlDER SMALL
ENO Pl ATE TO

VARIABlE
CAPACITOR

VARIABl. E
CAPACITOR

10 PlAT~ TOt Al.
"PROBABLY 25 pF

TOTAl
COPPER OR BRASS CENTER STRAP

2.!5cm WIDE, SET VERTICALLY

7.6 em

10.2 em

SOLDER
BRAID

....

OUTPUT
• ~ ADAPTER
PHONO JAC I<~~..J (EXTERNAL)

TWO SMALL
LAFAYETTE

1---- - .001 CA=PS==~~~z:=5~~

-

-58/U

COPPER -CLAD
COPPER INSIDE - ---.,.

INSIDE TEFLON
OF RG-58/U-- _

2.2 pF---_HI.
POT LOCKNG

ASSE" BLY~
I<MR.ED NUT
COPPER TUBE

PHONO
JACK

Fig. 9. Tuned diode detector, 160- 46 0 MHz.

an extreme amo u n t of filt ering, which is no t
part of this ar ticle. Be sure to set up the
baseboard, antenna plate and battery firs t,
and get them working mechanically . With a
drawn-out shape like this I genera lly start
wit h a lo nger piece of copper-clad than
needed , build fro m one end, and then cut
off what is left over. Understandably, once
you have made the first one you can always
see, afte r it is d one, many ways of imp roving
it. However, someone has to make the first
o ne, and that's generally my job.

Antenna and Field Tests

Out of the tubing, and with a sma ll
antenna connected via a o ne turn link
around the quadru pler coil and then to
grou nd, re turning L2 for ma ximum output,
this lit tle rig puts out a lot o f signa l o n 220.
Especially if you red uce the osci llator emit­
ter resist or ! Up to several volt s o f rf can be
obtained in a tuned diode receiver if you push
things alo ng, wh ich is around 5 to 10 mW. If
yJU place th is genera tor ou t in a field several
hundred yards or more away, you can then
line up your antenna on the car o r ho use,
check ante nna cables, antenna inpu t align­
ment , and match or misma tch fo r lowest
noise figure, etc .

Fron t end align me nt should first be done
with a relatively broadband i-f st rip on 10.7

MH z. Be sure noth ing metallic on the genera­
tor st rip prot rudes enough to touch the
inner wall of the tu bing, or "scratch" will
occur in the high gain receiver. A piece of
thin fib erglass o r o ther insulating sheet
wr apped arou nd the whole gene ra tor
movable p lank is a good precautio n.

Once aga in I include a 220 MH z tuned
diode detector, which is an absolu te mu st
for frequency mu ltiplica tion, especia lly
quin tupli ng and such, where the o ther un­
wanted harmonics are as lit tle as 20% away
from the desired frequency. Figure 9 shows
this piece of test equipme n t in pictorial
schematic form. Remember, shape is of
conside rable imp ortance as you go from
VHF into UHF. It is quite easy to ma ke the
square trough line out of an o ld piece of
copper clad . Or even a new piece! And this
part icular one described and shown in Fig . 9
goes very well to ove r 4 50 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 fo r you.

Calibra t ion will present some difficulties,
so line up some other lads around who are
already o n these bands and ge t your calibra­
tion that way .

So good luck , friends, more commg v­

lot 's mo re ! Keep read ing.
.. .K I e l l
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~VALPEY FISHER CORP. 75 SOUTH STREET. HOPKI NTON, MA 01748

ORDER DRUSH DRUSH DRUSH
(check one)

Name

Call

Address

City State ZIP

$ enclosed

TOTAL

TRANSMIT PAIR RECEIVE

o 146.01-61 0
o 146.04- -64 0
o 146.07-67 0
o 146.10-70 0
o 146.13-73 0
o 146.16-76 0
o 146.19-79 0
o 146.22-82 0
o 146.25-85 0
o 146.28-88 0
o 146.31-91 0
o 146.34-94 0
o 146.37-97 0
o 146.40-147.00 0
o 146.52-52 0
o 146.94-94 0

o Standard 826
o Swan FM2X
o Tempo FMH
o Tempo FMP
o Tempo FMV
o Tempo FMA
o Tempo FMC
o Trio 2200
o Trio TR 7200

TRANSCEIVER
o Drake TR-22
o Drake TR-72
o Drake ML-2
o Ken KP 202
o Regency HR
D Ross & White
o Simpson
o SB-144
o Sonar 3601
o Standard 146(A)

-- --------------------------
Crystals are available for the following two meter
FM transceivers at th is special price offer: Drake,
Regency, Simpson, SSE, Sona r. Standa rd, 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
147 MHz segment of the band. so watch ou r ads
for this announcement. The only way we can make
crystals available at the $3.75 price is by ma kina.
them in large quantities so we ask that you orde r
from the above list and ON LY from the above
J.hL Special orders can be handled. but we don't
encourage them since they take much longer to fill
and cost considerably more. It your order can be
cnecked off on the above order blank it can be
filled quickly.

...plus 50i per complete order for postage
and handling.

This low price for Drake - Regency ­
Simpson - SBE - Sonar -Standard ­
and Tempo. ONLY

Eastern custo me rs may apprec iate ou r fast mail serv ice ... it c an save you d ay s to weeks on your
order. Western customers m ay appreciate getting c rystals that work o n ch a nn el the very first time and
don't have to be ret urned for further c o m pensatio n to match you r se t.

Valpey Fisher - 40 long hard years of experience.

VALPEY FISHER
CORP. Dealers - Have we got a deal for you!!!

.. , VA I.1'EC CORPORA TJOiV
75 SOUTH STREET, HOPKINTON, MA 01748 617·435·6831
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John J. Schultz W2EEY
1829 Cornelia Street
Brook lyn NY 11 227

AN EXPERIMENTAL

MINIATURE ANTENNA

for 40 to 80m

Active, subminiature all tennas lunie been publicized in many technica!
journals recently: Here is discu ssed the nature oJ .<uch alltennas and
th eir applicability to <lllIaleur radio usage. A ll experimental anlenna
developed by th e auth or is also described.

T he term "act ive antenna" has come
into usage recently to describe anten­

na forms which use semiconductor ele­
ments as an in tegral part of the antenna
st ructure. Probably every reader has seen
photographs of so me form of this type of
antenna where an antenna a few inches
long is claimed to have the same perfo r­
mance (for receiving purposes) as a regular
antenna of IOta 20 times the size .

Whether the performance which is
claimed is really true or not is st ill 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
regu lar ante nna for comparison purposes.
However, such tests st ill leave many q ues­
tions unanswered because the act ive ele­
ments in the ante nna alter the noise figure
of the enti re receiving sys te m. Therefore,
the question remains of whether the ac tive
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elemen ts 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 fo r 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
tio ns regarding the true value of active
antennas. However, such forms of an tennas
do present a tremendously interesting op­
portunity fo r amateurs to experiment with
ante nna forms since only simple materials
and compo nents are necessary . Once one
has constructed an active an tenna that
performs as well. or nearly as well, as a
full-size antenna, o ne ca n really apprecia te
the scientific confusion that such ante nna
for ms can generate .

Why Build an Active Antenna?

A logical question to ask is what valu e
an act ive ante nna would be. Even if o ne
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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.
I, 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

30

PREAMPL

I

ReVR

(AI

PREAMPL

ReVR

(0'

ReVR

<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 matchin!..;
device as well as an amplifying device.
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/ - \..001" OF NO. 12 AWG WIRE
",-lOUT 10 TO 12 irl IN 01... .
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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 de voltage isolat ion, 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 so urce
resistance for the FET. The signal o utpu t
from the lo op is therefore achieved with
the FET at the apex of the loop acti ng as
both a coupling stage and an amplifier with
a source-fo llower output. The outp ut of
the loop is coupled to another 3N142 FET
used as a so urce-follower stage. This stage
is used to isolate the o utput o f the loop
from the heavy loading effec t of the SOrl
transmission line to a receiver. The cu rren t
drain of both FET stages is very low (a few

.",-

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

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, o ne 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 wit h a very short antenna , say
0.1 A, is essentially the same as that possible
with a O.5X antenna. The reason the 0.1 X
antenna does not perform as well in reality
as the O.5A antenna is that power canno t
be as efficiently ext racted from it because
of the loss in mat ching circuits. The active
elements in the ac tive antenna are su p­
posed to perform this function in an
efficient manner, not just act as a preampli­
fier.

Active anten nas 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 experimen tal basis and it often seems
that the more detailed. scien ti fic explana­
tion o f why an an te nna 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 o f any Jack
of detailed knowledge of antenna theory .
The antenna described next, which I devel­
oped for experimental purposes, is o ne
example of an active antenna form.

An Experimental Active Antenna

Figure 2 shows the circuit o f 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 o f the anten na are its relatively small
size, directivity. and the use o f two low­
noise MOSFET sta ges. The basic scheme of
the antenna was to use a tuned loop of
relatively low Q for broadband operation
over one am ateur band phase coupled via a
FET to a "sense" antenna for a unidirec­
tional reception pattern .

As can be seen from Fig. 2 , o ne 3NI42
FET is used at the apex of the loop to
couple the loop to a short vertical antenna.
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Summary

This was my first experience with the
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 ante nna performed
surprisingly well, even though it was crude­
ly const ructe d. To see a relatively small
antenna deliver almost as good reception as
a fu ll-size antenna is quite surprising. The
direct ivi ty 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 fre ­
quency bands seems to be more than
adequate.

Later 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 trimmer capacitor at the base,
can be peaked under actual reception
conditions.

The actual recep tion results with the
antenna were a mixture of interest ing
obse rvations. Compared to a full-size quar­
te r-wave vertical on 40 meters, the antenna
delivered signals only about an S-unit
lower ! However, the "active" antenna was
used directly on top o f the receiver indoors
while the vertical was mounted outdoors in
a clear fie ld . On 80 m, the active antenna
performed about the same as compared to
the 4 0m quarter-wave vertical base-load ed
for use on 80m. The active antenna ex­
hibi te d fair to good directivity . The back
null , as o ne might expect from an ante nna
with a cardioid pattern, was not as sharp
nor as deep as usual. The front-to-hack
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

I the apex of the loop it appeared possible
I to also optimize the directivity on any
I given band .

I
I
I

144-141.99 MHZ Madli 400B
129, 9 ~ Kil
1111 95 W"e~ & T",-~

WIIITE fOil BIlOCHURE
A•• lallk B. 0 ,_1 M. O"'v

NAMEE _

* [ASILV CHANGED FR OM RIG t o RIG* FASTEST LOCK- UP
'" CHOICE OF 10 .,. 5 KHZ STEPS
"' !i PPM STAlIllITY* UNIVERSAL SW ITCHING* DESIGNED FOR MD8I LE ENVIR~ME NT* 420...SO "'HZ VERSION AVAI LABLE

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

My original an te nna fo r low freque ncy
ba nds was of experimenta l construc tion.

Now...the most enjoyable,
do-it-yourself project
of your life-a Schober
Electronic Organl - - -
You' ll neve r reap ~

grealer reward. more
fun and proud
accompl is hment,
more benefit fo r the
whole family than by
assembling your own
Schober Electronic Organ.
You need no knowledge of electrcnlce,
woodwork or music. Schober's complete kits
and crystal-clear instructions show you ­
whoever you are, whatever yo ur skill (or
lack of it) - how to turn the hundreds of
quality parts into one 01 the worl d 's most
beautiful , most musical organs, worth up to
twice the cost o f the kit.

Five superb mod els. wi th k it prices from
$500 to around $2,000. each an authentic
musical Inslrument 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 starti ng without technical or
music skills , they have the time of thei r lives
-firSI assembling, then learning to play Ihe
modern King of Instruments through our
superlative i nstruc ti ons and playing courses.

Get Ihe full slory FREE by mailing the
coupon TODAY fo r the big Schober color
catalog , with all the fascinating details !--------------_.­
The 9bhoki Organ cnrp., Dept. 0-14
43 Wesl 61st Street, New York, N. Y. 10023
o Please send me Schober Organ Catalog.
o Enclosed please find $1 .00 for 12·inch L.P.

record of Schober Organ music.

S'nl....I..An, FM Rlg .• .Wllh A GLB ChanneU...1

I
I
I
I
I
I
I ADDRESS I
I CITY STATE ZIP J------------------

QRPp !1~Do~t u~.!,~~~I~I~r!! QRPp
II yn"·,,. bee" .....nli"1I 10 try QtII~. Ihe" Trte MIII I...n 1$"

MUST lor you '"
• CO'Ulruc t, o " ~o,e ~h • Tech ",~ al Art , ~ le,

• Operu,n, Ne., • WAS &. QA~P o xCC Stand,n"

F1ATE S : $3 ."0 y early. F1eprin!5 : VOl . I-S".OO; II ... III -SJ .~O

u ~rt (.li lt I h re _ S t O. OO).

SU.SCAI~TIONS. j S A S t: 'or inlo .llo : ACE Wt:ISS KII:I:G/-'
11J Forefl, V ermi lliO", SO!tI 0 69
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FM-2' 220 MH l TRAN SCEIVER

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 early solution to
overcrowded 2 meter channels. Here's
your chance to get in on the ground
floor of the FM future. The new FM-21
all solid-state transceiver is an oppor­
tun ity to " do it right" this time and
start with the leader. The FM-21 uses
only 1 crystal in any channel . . . one
crystal gives you a separate transmit
and receive frequency as well as auto­
matic 1.6 MHz programming in the re­
peat mode. We call this unique triple­
duty crystal feature Clegg Crystal Saver
Frequency Control. For the complete
story, see your Clegg Dealer or call or
write us today for detailed data sheet
and avo id the crowd .

Amateur Net $299.95

CHECK THESE FEATURES

. 8-10 walts output (minimum).

• Speech clipping.

• Sensitive receiver- .25 ~v (max.)
for 12 db Sinad.

• Selectivity-Adjacent channel (40
KHz) down 50 db.

• Each crystal does trlple-duty, pro­
vidlng a transmit and receive tre­
quency (Crystal Saver Frequency
Control).

• Monolithic crystal filler.

• Compact, 7" x 2~" x 9"

A7:;r~ /lIliAn DIVISION_______ INTW W IONAI ~..,,- _

~ 3050 Hemplend Road . Lancaster, Pennsylvania 17601
to..OI " 'o.

JUNE 1973

•

Tel : (717) 299-3671 Telex: 84-8438
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See Press, the...
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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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IN THE .:
HAMTRDNICS CRYSTAL IAN/(!

$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 crystal s. Make a deposit in the
Hamtronics Crystal Bank today .

•
WANTED DEAD OR ALl VEl

$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
(2151357·1400 (215) 757 5300

JUNE 1973 35



six shooter
SSE 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 OX
breakthroughs and skip happenings. In the interim,
join a select group who have discovered that
mobile 8SB on the low end of 6 approaches the
ideal for solid, uncluttered local contacts. Here
now-from SSE I S8 - 50 , a very tidy package
that provides all the ammo you need tor 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 All 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 SSBIAM 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
is all solid state, easy on car battery. Dynamic
microphone is provided.

SEE IT AT YOUR SeE DEALER

SSB and AM ...
push button
selection.

SYNTHE­
SIZED!
No crystals
to buy.

Tunable ± 6kHz,
any tOkHz
point,

Receiver
frequency
separately
adjustable
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.

eSSE.
LINEAR
SYSTEMS,INC.

220 Airport Blvd.
Watsonville, CA
95076.



J . A. Houser K2EE
23 Washington S treet
Rensselaer NY

AN MPROVED

UHF PO

OUTPUT METER

,

O n page 207 of the Handboo k , 1972
edition, in regard to a description o f a

simple varactor tripler for 432MHz, is a
sta te ment out of co ntext : "Most constru c­
tors will find they have to spe nd more time
making test gear to check the varac to r than
in building the multiplier itself. ..most of
the dummy loads available to amateurs are
too react ive at 432 MHz to be any good .. .
A power indica tor is the hardest item of all
to come by."

This article will describe a UHF power
output meter which is relatively non-reac tive
(vswr less than 1.5 : 1.0 at any point in
range), will take the average ham less than
two hou rs to construct once all parts are
available, is no t difficult at all to come by,
and is rela t ively inexpensive compared to
any com mercial product offered o n the
marke t today .

Back in 1948, when the cheapest rf
power output meter on the market sold for
S I85 .0 0, I developed a reliable, accurate rf

JUN E 1973

power o utp ut meter wh ich could be home
brewed by any amateur fo r less than $20 .00 .
(Radio & Television News , April , 1950. J. A.
Houser , " RF Power Ou tput Meter fo r VHF
and UHF.") This original meter was good
from 3 to over 300 MHz, with a sta nding
wave ratio of less than 1.5 : 1.0 ove r the
entire range - quite exceptional for the state
of the art at that time.

Since then the sta te of the art in measur­
ing rf accurately and effec tively has ad­
vanced slightly. Therefo re improvements
were made to the original mete r and some
changes incorporated to ex tend the frequen­
cy range to past 500 MH z; which meant that
almost comp lete redesign and some cau tion­
ary factors had to be observed in the use of
such a meter. One purpose of this article is
to describe th ese changes and improvements.

The first facto r o r redesign in order to
exte nd the UHF frequency range was the
length of the resistance unit, which in the
origina l me te r consisted of two stacks of
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25W single range meter, good to over 500 MHz.

silver-pla ted composit ion discs, the total
length o f which was 7 in. Simple computa­
tion shows that the stack length must be
reduced to mu ch less than this to obvia te
resonant co ndit ions which appear when the
resistive element approaches Y4 wavelength ;
the 7 in. original stack would resonate at
approximately 375 MHz more or less, and
this resonant facror is of predominan t im­
portance in the design o f any rf load .

For one thing, when the rf path ap­
proaches Y4 wavelength, research work done
in our laboratory showed that very st range
things occurred, and the me ter 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 certa in lengths of
the RG-8/U connec ting cable used to con­
nect the meter to the transmitter. As long as
the cable was kept under Y4 wavelength, no
erra tic conditions occurred, but when it
approached Ih. wavelength, unreliable ope ra­
tion resu lted. Therefore the length of the
connec ting cable (w ith regard to the fre­
quencies to be measured ) is crit ical to some
degree.

It 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
dissip ating 25W fo r up to 30 seconds with­
out undue heating or change of resistance
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values o f 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
MH z range. as most o f these transmitters in
the present state of the art have power
limitations of 25W or less.

The picture shows the simp le, straight­
forward, short lead construc tion em ployed.
Note how clo se the resistance stack is
mounted to the input con nector (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 I N38 diode was found to
have a more linear, higher frequency range
than the IN34 diodes originally used , but
the IN34 can be used if that is all that is
available, and it will work (however the
forward to back ratio o f the IN 38 is quite
superior to that of the I N34).

~,.""
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Fig. 1. Circuit schematic.

The parts list which follows is specifically made
flexible to adjust to the type (sensit ivity) of the
meter which the constructor chooses to use, within
the ranges specified in the charts:
5-1on composition resistor discs
1-2!l composit io n resistor disc
2 takeoff tap washer/connectors (see diagram)
1 lN34 or lN38 d iode (or similar)
l11F mylar capacitor
1.025 I1F mylar capacitor
1 A sub s (series) resistor (see table)
1 A sub m (meter parallel) resistor (see table)
1 100 I1F capacit or (mica prefe rred) (meter shuntl
1 meter (constructor's preference)
1 meter and instrument enclosure (Bud or similar)
1 50·239 chassis co nnec to r
4 #6 x 1/4" flat or filister head brass NP machine
screws, 32 TPI
Solder and #12 coppe r connec ting wi re as reo
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 Hustl er Model G6·144,
the antenna designed to estab lish
who is who on two meters.

MODEL G6-1 44 . . . $42.95

MECHANICAL:
• Rad iator-133" x I" - ¥'-'!lI" OD

high strengtn aluminum tubing
• Radials: Four-21" x K,' dia. alu-

minum rod
• 50·239 coax connector
• Wind load-23 lbs, at 100 mph
• Wind survival-IOO mph
• Mounting - cast aluminum

flange accepts 1" American
standard pipe thread

• Shipping Weight : 4.54 Ibs.

e "I O'S 1 0"

on wo me ers

wi e

ain co inear
ELECTRICAL:
• 6 db gain over 114 wave ground

plane
• Omnidirectiona l rad iation pat-

tern
• 50 ohm feed impedance
• Field adjustable
• SWR at resonance - typically

1.1:1
• 6 MHz bandwidth for 1.5:1 or

better SWR
• Power rating-250 watts FM

V ERT I C A L
RADIATION
PATTERN

•••,·,, ,-.••

NEW-TRONICS CORP.
15800 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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Fig. 2. Split view drawing of the resistor slack as­
sembly.

Several bugs were encounte red in the
design of this new meter. It was found that
there appeared a tim e-constant effec t when
an attempt was made to design a dual-range
meter (high and low power). This appeared
o nly when R sub m and R sub s were made
approximately equal in value. As mentioned
previously . there is no literature available to
act as a guideline in design such as this .
However, it was found that the reaction
me ntioned was tak ing place in the dual-range
swit ch 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 resisto rs
which can be used wit h various types of
meters. The values are no t stric tly arbi tra ry .
Nearby values, and a lit tle cut-and-try will
result in a meter with a range of power
output su it able to the const ru cto r, with a
minimum of cost.

! t should perhaps be mentioned - and
may be of interest to some - that this meter
can be used in pulsed transm issions and it
will read ; but cau tion: The reading will be
false , and will have to be interpolated against
the time on/time off shape of the pu lse;
and it will not be comp letely linear, at that.

Over 1,000 set s o f elements described in
the original meter were dispensed to con­
structo rs from the southern tip of Africa, to
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Alaska . England. Sp ain. China, Siam. and
just ab out all states and possessions: probab­
ly becau se th ey cou ld be mailed first-class
postage; and only two builders had any
difficu lties, which even tua lly were straight­
ened o ut.

In the redesign of the meter . new type
discs were secured which are actually larger
than the I in. disc diameter of those sho wn
in the ph otograph. Five Ion discs. and one
ln disc are used in the " st ack" to make up
exactly 51n rf resistive impedance .

The met ering/rectifie r circuit is taken off
at a t ap bet ween the 2n disc and ground.
This resul ts 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
fu U 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
ca rs which have maximu m power output of
20 W. The original meter is good for up to
100W up to 300 MHz a nd has been used by
me to check fixed-station transmitters used
in 2-way work for the past 20 years - and it
is st ill in use.

A caution about parts: Use only the best
quality components - such as a 1,aaaY
mica capacitor across the meter , and if
possible , a Mylar type capacitor as the
rect ifier shunt (0.25 IlFj60-V type). The
cou pling capacitor, which should be a 5
pF/lOOO for frequency range up to 600
MHz must of necessity be of the deposited
silver-a n-cera mic type, as that is about the
only type available in this range.

The o nly other caution is with rega rd to
the const ructio n of the stack itsel f. The discs
have a Y4 in . hole th rough the ce nter of each.

TYPICAL VOLTAGE GRADIENT VALUES
ACROSS STACK OF DISCS WIT H

FI XED RF INPUT· ·
Top of stack (input rf terminal) 6 Volts rf
Betwee n 1st and 2 nd discs 5.2
Between 2nd and 3rd di scs 4. 1
Between 3 rd and 4 th discs 3.0
Between 4th and 5th discs 2.5
Betwee n 5th and 6th diss (Tap Point ) 2.1
**From th is table. note the slightly Capac it ive
effect of the discs, which accounts for the non­
linearity of the rf vo lt ages across the same values of
resistances - lon in each case except the last.
which is 2U
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Get total 146-148 MHz coverage
without buying a crystal!

Telex: 804-8438

. DuPonl 'rad.mark

CHECK THESE SPECIFICATIONS
GENERAL

POWER REQUIREMENTS: 12 to 14 VDC
Cu rrent Consumption at 13.5 voe:
Receive :4 am ps squelch ed , 1.2 am ps unsquelcn ed .
Transm it : 6 amps max.

DIMENSIONS: 7¥." x 3~w x9!4 " deep ; 4 Ibs. net
weight. RECEIVER

TUNING RANGE: 146.00 to 148.00 MHz, continu ­
ously tu neable with reset capabili ty of epp rcx .
I KHz to any frequency in range.

SENSITIVITY: .35 jlv max. for 20 db quieting ;.l J.l. Y
for reliable sq uelch action .

SELECTIVITY: 11 KHz at 3 db; l ess than 30 KHz at
70 db. Ad jace nt (30 KHz spaced) channel rejection
more than 70 db.

AUDIO OUTPUT: 2.0 watts (min.) at less than 10%
TH O into internal or external ohm speaker.

TRANSMITIER
TUNING RANGE AND CONTROLS: Same as

RECEI VER.
POWER OUTPUT: 25 watts Min. into 50 ohm load.

PIA transistor protected lor infinite VSWR.
MODULATION: Internally ad justable up to 10 KHz

deviation an d up to 12 db peak clipping.

Tel. (717) 299-3671

~'l alVISION

3050 Hempland Road , lancaster, Pennsylvania 17601

Amateur Net $479.95

The modified Clegg FM 278 transceiver
now covers the entire range of 146-148
MHz ... and needs NO add itional crys­
tals . It's the only 2 meter rig available
now with built- in total coverage that
also offers greater than 25 watts output
power, uses 10 IC devices, and has
Teflon* wiring throughout. Not a single
bi-polar device is in the RF path in
transmitter or receiver . . . ensuring
greater reliability. Accessory power
supply and sub-audible tone on transmit
are available too. At home or in your
car, the FM 278 gives you the ultimate
in total 2 meter performance. See your
Clegg Dealer NOW or write or phone
us today for detailed data sheet on our
2 meter leader.
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ALL PURPOSE
STANDARD 826MA
12 ehannels (94/94. 34194'. 16n&.

52/52 supplied).
10 Watt output
PL available
Hot MOSFET receiver,

helical resonators Only $369.00

NEWl TEMPO..f'MH
•

6 Channels
(146.94 supplied)
2 W. out
.5/lV revr
Sig. level/Bat. Mtr.
Size: 8.5" x 2.9" x 2"
Weight: 1.71bs
Only $189.00

M
E
T
E
R

t Only STANDARD
sells more STANDARDS

than ERICKSON!

HAND HelD
STANDARD SRC-146.A
5 Channels -. .94/.94 ilnd .34/.94 su pplied
.3~ V reeewer- 2+W transmitter - PL available
Compact ·· S"h x 3"w x 1W'd
Full line of optional accessories includes external

speaker-mike - desktop charger - "stubby" an­
tenna .. Ind more'

Availlble NOWI - Only $289.00

TBMPO
CL 146

12 Channels
13 Watt xmtr - .5/l revr Only $279.00
Xtals for 146.94 MHz supplied
Meter for Power Out, Signal
Strength, and Discriminator

Size: 2.36" x 7.66"

TEMPO SOLID STATE POWER AMPS

Solid
State

Micro­
Strip

Circu it

MODel POWER Ilft!outl PRICE

"2 IW/15W S 85.00
502 1fH#/~ 105.00

5028 'W!f>OW 130.00
802 lOWl85'W 180.00

8028 lW/85·W 195 .00
1002·3 10Wll2OtW 220.00

1002-38 lW/12()+W 235.00

Heedv-to-qc.
Cables supplied

all U.S. made

t n stock. Sh ipped same
d ay UPS ppd. f or Cash ­
ier's Check or M.D.

And many more from SBE/Clegg/Gladding/KenwoodlTempo/Antenna Specialists/Larsen

Make ERICKSON your headquarters for all your FM needs . . .
UNO QSL fOR COMPI.HE SPECIfICATIONS

RICKSON COMMUNICATIONS
4653 N. Ravenswood Ave., Chicago, III 60640 (312) 334·3200
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brass nickel-plated screws and nu ts were
used ). One nut retains the gro und connec tor
wh ich is sol dered to the stack ground stra p.
There are only 1 I soldered connections.

As a matter of informatio n. the curious
constructor migh t like to know what the
voltage gradien t would be between the 6
discs used in this meter. A Ge ne ral Radio rf
VTVM was used to determine the voltages
shown in the tab le herewith. No te from
these readings that the very sligh t ca pacit ive
effec t o f the discs is apparent ; which ac­
cou nts for th e non-linearit y of voltages
appearing across like Ion resis to r discs .

R sub m
180
180
1,000
1,000

R subs
4,000
ZERO
1,000
2,000

A 1/8 i n. o r No. 10/ 32 threaded brass rod is
suit able for the cen ter (ground) conduc tor.
This is insulated from the stack by a length
of l IS in . inside diameter poly styrene sleeve,
which is just less than Y4 in. ou tside di­
ameter , and fits nicely insid e 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 insulat ing washer is used . A
brass o r 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 o f the stack consists of
the takeoff copper washer/ stra p, which is to
be connected to the hot te rm inal of the
chassis connector, and then an insulating
poly styrene washer at least I /S" thick, then
the ground washer/strap connec tor, a brass
washer, and then a brass nu t. Dimensions are
given for the washer/connectors in the event
the constructor wishes to make his own, if
nothing suitable is available ; a lso a spli t-view
drawing o f the stack is given herewit h so the
constru ctor will make no error in asse mbly.
The ground rod (brass) ac tua lly ex te nds
through the center of the stac k.

Any su it able meter case (such as bud) can
be used. With all ma terials available, this
meter can b e constructed in much less th an
I hour. There are but 5 holes to drill .
Position the input chassis connec to r at the
side o f the case (left side seems mo re
conven ien t); drill the cen ter hole ; position
the connector, and mark and drill the 4
small retaining-screw holes (#6 /32- t 14"

METER USED
FULL SCALE
READING
1 mA

7.5 mA
12.0 rnA

Testing the Meter

Now that you have const ruc ted the
meter, ho w about testing it just to convince
yourself it is a good one? The best test of
any such ou tpu t meter is to make up a test
line with a RG-8/U "T" fitting in the cen ter
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" fitt ing inser ted. T hen, cu t yourself a
piece o f RG-8/U cable e xac tly 1/4 wave­
length long a t th e frequency of the
tra nsmitter you are using. Insert this open­
ended piece of cable in to the "T" fi tting,
and connec t the meter and the transmitter.
T urn o n the transmitte r. The meter will read
zero - that is , if every th ing has been cut
exactly. or near zero if there has been a
sligh t erroc. Now, with the transmitter o ff ,
short ou t the end of the st ub of cable
inser ted in to the " T" fitt ing. Turn on the
transmi tter a nd the meter should read exact­

WATTS Iy as it does with the stub complete ly
FULL SCALE removed from th e " T" fitting (me te r con-
READING nected directly to transmitter) .
400* To obviate too much comp uta tion on the
~g part of the reader, it migh t be sta ted that the

.30- approximate lengths of 1/4 wavelength line
(at 3 /4 scale) in various frequency ranges are as fo llows :

200 mA 5,000 180 -30- J 50 Mllz range - approx. t 7>;'''
(with shunt (at 1/2 scale) 300 MHz range - approx. 8~"
removed) 2,500 180 -30- 600 'I H 4 3/8"
About 500 JLA (at 1/4 scale) j t Z range - approx. -
* The valu e for 400 watts full scale reading is These figures are given as guidelines on ly.
given; however, 400 watts cannot be applied to the If your ac tual measurements with exac t
meter described herein. transmi tter freque ncies compu te ou t too far
** Resistors near the v~lues given. may be away from these fi ures a u will know au
used - cu t and try - as the In ternal resistances of . g , ~ y
various meters do vary from publ ished f igures. The have an error In computa t ion.

values given herewith are guidelines.
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Healhkir2-Meler FM gear Is here!
NEW Heathkit
2-Meter
FM Transceiver

95*

HW·202 shown above
with Tone Burst
Encoder installed.

• All solid-state design' Can be com­
pletely aligned without instruments • 36­
channel capability - independenl push­
button selection 01 6 transmit and 6 re­
ceive crystals ' 10-Walls 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
set/able tones

The Heathkit HW-202 compares with the best wired
amate ur 2M /FM rigs. Plu s it has: 36-c hanne l
capability via independe nt selection of 6 transmit
and 6 receive crystals. Solid-state circuitry with
complete bu ilt-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 inlo an infinite VSWR­
indefini tely. with no failure! The HW·202 needs no
automatic shut-down - it continues to generate a
signal regard less of antenna condition. Transmit­
ter deviati on is full y adj ustable from 0 to 7.5 kHz,
with instantaneous deviation li mit ing . Harmonic
output is greater than - 45 dB from carr ier. 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 Si nad, or 15 dB quieting. Output at the built-in
speake r is typicall y 2 watts at less th an 3% total
harmonic di sto rtion . The receive r ci rc uitry utili zes
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 MH z and 455
kHz via a a-pete monoli thic 10.7 MHz c rystal filter.
Image response is - 55 dB or bette r. Spurious re­
sponse is - 75 dB or better.

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 all igator clips for use with a temporary bat­
tery, antenna coax jack, gimbal bracket. and mo­
bile moun t th at lets yo u remove the radio from the
car by unscrewing two thumbscrews. The HWA­
202-2 Tone Burst Encoder p rov ides four preset­
table pushbuttons for instant repeater access.
Fixed stat ion operation is as easy as adding .the
HWA-202-1 AC Power Supply. The HA-202 2-Meter
Amplifi er puts out 40 watts for 10 watts in , and
exte rnally it's a perfect mate for yo ur HW-202.

Kit HW·202, 11 lbs., mailable 179,95*

Kit HWA-202-2, Tone Burst Encoder, lib 24,95*

Kit HWA.202·1 , AC Power Supply, 7 lbs 29.95*

Kit HWA-202-3, Mobile 2-Meter
Antenna, 2 lbs 17,95*

Kit HWA-202-4, Fixed Station 2-Meter
Antenna. 4 lbs 15,95*

HW·202 SPECIFICATIONS - RECEIYER - Sensitivity: 12 dB SI NAD­
(or 15 dB of quieting) at . 5~v or less. Squelch threshold: J ~v or
less. Audio output: 2 W at less than 10% total harmonic distor­
t ion (THO). Operating frequency stabili ty: Better than ±.0015% .
Image rejection: Grea ter t han 55 dB. Spurious rejection: Greater
than 60 dB . IF rejection: Grea te r than 75 dB. First IF frequency:
10.7 MHz ± 2 kHz. Second IF frequ ency : 455 kHz (adjustable).
Receiver bandwidth : 22 kHz nominal. De-emphasis: - 6 dB per
octave from 300 t o 3000 Hz nominal. Modu lation acceptance: 7.5
kHz minimum. TRANSMlnER - Power output: 10 watts minimum.
Spurious output: Below - 45 dB from carrier. Subil ity: Better
than ±.OD15%. Oscillator frequ ency : 6 MHz, approximate ly. Mul·
t ipli er factor: X 24. Modulation : Phase, adjustable 0-7.5 kHz,
wittl instantaneous limi ti ng. Duty cycle: 100% with 00 VSWR.
High YSWR shut down: None. GENERAl_ Speaker impedance: 4
ohms. Operatjnc frequency range: 143.9 to 148.3 MHz. Current
consumption: Receiver (squelched): less than 200 mA. r reesmtt­
ten less than 2.2 amperes. Ol'eratine temperature ranee: _ 100
to 1220 F (_JOo to + 500 C). Operatine vollage ranee: 12.6 to
16.0 VDC (13.8 YOC nominal). Dimensions: 2:v.." H x 81f4" W I

97/1" D.
' SINAO-Signa l + noise + distort ion

Noise + disto rtion



·..andherel
NEW Heathkit
2-Meter Amplifier for cleaner
FM copy on the fringe ••• 6995*

40 walls nominal oul/or 10 walls In­
requires only 12 VDC supply.

Fully automatic operation - with any
2-meter exc iter delivering 5-15 watts drive.

Solid·stBte design - a1l 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
operat ion. An internal relay automat ically swi tches
the antenna from transmit to receiver mode w hen
you release the mike button.

All so lid-state design features rugged, emitter­
ballasted transistors, combined with a high ly eff i­
cient heat sink, permitting high VSW R loads. Tuned
input-output circuits offer low spurious output
to cover the 1.5 MHz segment of the 2-meter band
with out period ic 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 inc ludes transceiver connecting cable, antenna
connector. Operates from any 12 VDC system ­
add itional power supplies are not required. Add
HA-202 power to your mobile 2-meter rig , and
boom out of the fr inge. Kit HA-202. 4 Ibs.

HA·202 SPECifiCATIONS - frequency r.nle: 143·149 MHz. Power
output: 20W @ 5 W in. Jaw @ 7.5W in, 40W @ 10 W in, SOW
@ 15 W in. Power Input (rf drive): 5 to I SW. Input/output lm­
pedance: 50 ohms, nominal. Input VSWR: 1.5:1 max. Load VSWR:
3:1 max . Power supply requirements: 12 to 16 vec, 7 amps max.
Opera1ina: temperature rlnge: _300 F. to + 1400 F. Dimensions:
3" H x 4 1,1. '/ W x Slf.I" e.

•••and herel
,

,

••

•

New Heathkit
VHF WatlmeterlSWR Bridge ..• 29.95"

Perfect tune-up tool for you r z-meter gear. Tests transmitter output in
power ranges of 1 to 25 watts and 10 to 250 watts ± 100/0 of full scale.
50 ohm nominal impedance per mits placement in transmission line
permanently with li ttle or no loss. Built- in SWR bridge for tuning 2­
meter antenna for proper match, has less than t o-watt sensit ivity.
Kit HM-21 02. 4 lbe.
HM·2102 SPECIFICATIONS _ Frequency rlnee: 50 MHz to 160 MHz. Wlttmeter Iccuracy:
± 10% of full-scale reaetna. ' Power capability: To 250 W. SWR sensl1ivit)': less than 10
W. Impedance: 50 ohms nominal. SWR br ldee: Continuous to 250 W. Connectof5: UHF
t ype 50-239. Dimensions: 51/. " W, 5){o" Hand 6lf.1" 0, assembled as one unit.
· Using a 50 n noninductive load.

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

HEATHKIT ELECTRONIC CENTERS . r;;;N-;';;;;:NY,Dep7.11~-~~§I·i1 1
IoI IZ.: ~f1l1l1n, • • 2727 w. Ind,. n S<; hool Rd .: CloU'.: Io114, f1I1 ,m . 3lO E. B. II Rd .: fJ C....to. 6000 I 8enlon H. reo, . ...~n ' I I" . \IOn I
P01..'O Aye ., l os Ion,o llll. 2J09 S. Flowe , 51.; ' om O" I , 1555 0 ' ."' 0 e .CNO IoYo . N.: Iledwood I
Cilr , 2001 "' ,ddlel ,old Ad .: S<II n Die,o ILl M. u ). I J63 Cel'l ler Ct ., Woodl<llnd H,US. 225(l.1, vee - I 0 PIUH HIMl f AH Hul" k,1 C.I. IIII . I
l u ' . Blyd.: COLO.: Oony.., SMO W. lalh "'yo.; CONN.: H.rtlord (Ioy onl. 395 W. "'<11 '" 51. (Rt e . (nelowd " , • Olu> "" ,",,nl I
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As a guide to any amateur about to
license a repeater, here is the latest
poop f rom th e FCC, with samp le
diagrams, etc. Appended is a sec tion
on an tennas for repeaters, with a
current list of commercia ll y available
rcc-eno-cved antennas.

The opening section is a samp le
"Technical Explanation of the Opera.
tlo n of The Contro l Link." Be su re
you r name, address and phone num­
ber are on each statement or d iagram
you submit .

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 po int and
the remotely cont rolled station. It is
used for cont rol and communication
purposes. The wire line consists of a
dedicated twi sted pair, 1 mile long,
strung on poles. Command tone sig­
nals are transmitted over the wire line

from the control point by the control
ope rator to the remotely cont rolled
stat ion where they act ivate the desired
control funct ion.
2. Protection against unauthorized
o perat ion through physical access to
the remotely controlled station - The
remotely controlled station t ransmit­
ter and cont rol equipment wi ll be
housed in a locked bu ilding. Only
other licensed amateur radio operators
authori zed by the station licensee will
have keys to the bu ilding. Based upon

FUNCTIONAL BLOCK DIAGRAM
(Control Link)

r,..,1-_--j
u

MONITOH
RECEIVER

Applicant's Name
Address
Telephone Number

3. Etc.
4. Etc.
5. Etc.
6. Etc.

\. 00_"'''10 OEOICATEO llNES ~~

TONE TERMINAL TE fI"' INAl TONE
ENCODER I DECODER

1 Mil E

,
"

...AlFlntCTIOf<l MAl-FUNCTIQN IIIAl FUf«:T1ON COfrlTROllER
INOICAoTOR DETECTOR DETECTOR

CONTRDl POINT

'" CONTROL l iNES

' CONTROL FUNCTIONS 3 ..../11
TlllltR

1. Remotely cont ro lled station in service
RUoIOTEl Y COfrl IROlUO2. Remotely cont ro lled station o ut of service STATl~ SITE

oo"lTRO
OI'ER ATO

~ig. J. Sampl. Functioned Block Diagram. refen-ed 10 in [he sampl. uplandtion above.
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Fig. 2. Sample System Network Diagram (see lex! above).

LOCAnON : """,,,---,;,,,,,,",,-,,,rnn.CONTROL pOINT FOR: CONTROL STATION
AUXILIARY LINK
REPEATER STAnoN

my experience and knowledge of local
conditions, I believe these precautions
are adequate to prevent operation of
the remotely control led station by
unau thorized persons through physi­
cal access to the equipment. In the
eve nt unauthorized emissions do oc­
cur, sta tion o peration will be suspen­
ded unt il suc h t ime as adequa te pro­
tection is inco rpora ted.
3. Protection aga inst unau tho rized
operation t hrough activation of t he
re motely contro lled station through
t he control link - The command to ne
encoder a nd comma nd tone decoder
use a system of five sequential audio
tones fo r each command. The tone
frequenc ies and sequences are t reated
as privileged information and are not
d ivu lged to other than control opera­
t ors au t horized by the station licen­
see. The tones and sequence codes are
c hanged periodica lly . Based upon my
exper ience and knowledge of local
condi tions, t bel ieve th ese precautions
are adequate to prevent operation of
the remotely controll ed stati on by
unauthorized perso ns through t he
cont rol link . In the event unaurho r­
ized e missions do occur, stat ion opera­
t ion will be suspended until such time
as adequate pro tect ion is inc o r­
porated.
4. Malfunction shut down - A mar­
func tion detector monitors for the
presence of a conti nuity curre nt on
the wire line at the control point and
at th e remote ly cont ro lled statio n.
When an abnorma l continui ty curre nt
is detected, the malfunction indicator
warns the con trol operator. If the
abnorma l co nt inuity curre nt persists
for a minimum of 3 m inutes, t he
remotely controlled station is auto­
ma tically taken from service by t he
cont roller. The remotely controlled
station can only be retu rned to service
by the cont rol operator through the
control link.
5. Monitoring provisions - A monitor
receiver t uned to the transmitting
freq uenc y of t he re mo te ly controlled
sta tion is located at the control po int.
Due to the prox imit y of t he co nt rol
point to the remote ly cont ro ll ed sta­
tion, the control o pe rator can monitor
th e t rans mi tt ed signal of the remotely
con tro lled st at ion for pro per opera­
t ion, and can mo nitor for the p resence
o f other signa ls the transmitted signal
could interfere with .

MONITORING OF A
REPEATER STATION

Section 97.1 11(bl requ ires that the
t ransmitting and rece iving frequenc ies
u t il ized by a re peate r station be con­
tinu ou sly monitored by a control
opera tor (c/ol immed iately prior t o,
and during, peri ods of operation. Fo r
a sta tio n having the con t ro l poin t
located at the station, the c/o can

monitor the repeater input receiver
prior to activating the repeater trans­
mitte r in order to check for the
presence of signals not intended for
retransmission. He coul d , e ither con­
curren tly or sequentially, also monitor
the transmitting frequency for the
presence of other signals from stat ions
the repeater statio n co uld cause inter­
fere nce to.

In the case of re mo tely co nt rolled
repeater stations, add itio na l provisions
will have t o be incorporated whe n the
control po int is sufficie ntly far re­
moved from the repeater station site,
in o rder to faci li tate proper mon itor­
ing. Eit her a wireline or a point-to­
point radio link us ing an auxiliary link
station at the repeater site to the
control point may be required.
Another method uses a receiver a t the
repeater station, tuned to the trans­
mi tting freq ue ncy for activating a
lock-out ci rcui t in the presence of
a nother signal o n th e same frequency.
In areas where there is norma ll y no
o the r signal on th e repeate r inp ut
frequency, the con t rol operator can
mome ntari ly activate the repeater sta­
tion and monitor the output for the
presence, o r absence, of signals not
in te nded for retransmission by that
repeater station . In areas where the
presence of such signa ls is a common
occurrence, such as where there is
more than one repeater station us ing
the same input freque ncy, it is neces­
sary to employ a system of access
signals to insure that such signa ls are
no t retransmitted .

SYSTEM NETWORK DIAGRAM
Definition - A System Netwo rk Dta­
gram shows each station and its re­
lationship to other sta tions in a ret­
work of stations, and to their control
pctntts},

-'f',...-_.~...,,- _........
.....1I . ...,_,.. --, ...."..""""""",""",,,

.... ",.«'''''''', ..." ••,""".lI" ,......,_,.,.. ..,.......".. ..........,..t....."....--- .""'"....",,,_,_""

~/ 1\
LOCATION. BOTH STATIONS.

Requirements - When applicat ion is
made fo r a station having one or more
associated stations, i.e . co nt ro l 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 o ther sta tion
than those shown on the System
Netwo rk Diagram. A copy of t he
Sys te m Network Diagra m o n file wi th
th e Federal Commu nicatio ns Commis­
sion, Washington, DC, mus t be re­
tained at each control po int fo r a
remo tely controlled station.
The diagram must be in the form of
an outl ine map, and does not have to
be drawn to scale (see typical ex­
arrc:>le l. The relative location of every
station and control point in the sys­
tem network must be ind icated by
showing the approximate distance be­
tween stations.
Stations - Eve ry station in the system
network mus t be shown by a separate
block, even if t here is more than o ne
sta tio n at a single location. Label each
station as a ppropriate, i.e . repeater
sta tion, contro l station, e tc. Also,
the re must be an indicat ion for each
station whether di rectly co n tro lled,
wire remotely con trolled, or radio
remotely controlled. Every control
po int for each station must be indi ­
cated.
Antennas - The frequency band, ef­
fective rad iated power, and char­
acteristics o f the transmitting antenna ,
l.e. o mnidirectional or d irectional,
general orien tation if directional, and
relative gain over a half -wave di pole
must be ind icated for each repeater
station, control station, and auxiliary
link station .

Format - The System Network Dia­
gram should be prepared and submit­
ted on standard ax, x 11 inch size

SYSTEM NETWORK DIAGRAM

AppliC8nt' l Name
Add.....
Telephone Numb..-

-\V ,,-"'.«,-...._,-"""."" ,"".... ....."..... --._«"....-...,..,.....--
-,_ ...,--<".,---

•
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1. Elements spaced around mast.
2. Forward gain, e lements mo unted all on one side of tubular mast.
3 . Back side gai n with elements mounted as in 2.

Amateur and Cit izens Division, FCC,
and it has been approved , all the
app licant needs to do is specify the
manufacturer, t ype or model number
of the antenna and the manu facturer's
specified gain f igurers) in dBd. If you
do not know whether the antenna has
been approved, consult your msnutac­
turer. Do not submit patterns from
the manufacturer 's catalog for ep ­
proval.
(b) If a commerc ia lly 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 reso lution of the
data.
6. Antenna showing for use in con­
t rol and aux iliar y circuits:
Reference is made to the rremoran­
dum associated wi th the Report and
Order, Docket 18803, numbered para­
graph 15, last sentence which read s:
" ... The operation of a control s ta tion or
an itUxitiary link st ation which does not use
d irect ional antennas in con junction with low
transmi tte r power 10 m in imize the pcssi­
bility of harmful in le rfe rence is nOI con­
sidered good amateur pract ice. and will be
carefu lly 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 o f aux iliary link . The
showing should indicate the li nk or
control tra nsmitte r input power, line
loss in dB, type of directional anten na
to be used (dish, yagi , e tc.l. the
app ro xi mate gain in dBd in the main
lobe of t he anten na, and a brief
statement explaining the reasoning be­
hind the power value proposed to
comply with Section 97 .67(b).

7. General in format ion of interest
concerning an tennas:
(a) All references to antenna gain
should be referred to a half-wave
dipole and expressed in "djld. ' Some

Type or Model Ga in

220· 509 with various
mounting configurations 5.25 dBd
144 MHz "Super Stat ion
Master"

2.0 dBd in
horizontal plane
s.o eee:
9.0 dBd1

3.9 dBd l

5.9 dBd
5.9 dBd
2.8 dBd
5.25 dBd

manufacturers adve rtise antenna gain
refe rred to an isotropic antenna " dBi"
wh ich is roughly 2.2 dB greater than
when referred to a half-wave dipole.
Sometimes this is not mad e clear.
(b) In rough, mountainous terra in
where reflections and shielding may
be a problem, it may be advantageous
to ut il ize low antenna gain and higher
transmitter power. Another technique
which may be used to improve "ti ll .
in" is circular polarization, where the
radiated fie ld may be considered com­
posed of both horizontal and vertical
ccmoonents, produced by particular
antenna confi gurat ions.
Ic] 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 touows:
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

(dl For the information of amateurs
who wish to become informed about
the techniques of anten na measu re­
me nt in the commercial field, refe r·
ence is made to a publication of the
Ele ct ro nic Indust ries Association,
2001 I (Eye ) St reet, NW, Washingto n,
D.C20006, te lephone: 202/659-2200,
entitled, " EIA Sta ndard RS-329, Part
I, Base or Fixed Sta tion 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 repeate rs
as of 13 April 1973.

AFM-4D
AFM·44D
AFM-24D
362/SJ 2S4
268 /725
161 ·3
150B·11

All with same
patte rns &
gains. See 1.2.3

Hy-Gain Electron ics
Corp.
Andrew Corp.

Cush-Cratt Corp .

Manufacturer
Phe lps Dodge l
Communications
Produc ts

ANT ENNAS USED BY
REPEATER STATIONS

1 . R ul e r e fer en ce - Sec ti o n
97.41 (f1l6) states that the application
shall incl ude
" The horllontal and vertical radia tion pat­
tern$ of tbe tran$m'thng antenna a$ in­
Hailed. Wl th re ference to True Nort h (for
horll o nt a l oanem only) expressed as re­
Iative field Urength lvohaqe) or in decibels,
d rawn .upon polar coordinate graph paper,
and me thod of determinahon of the pat­
te rns."

2. The term " as installed" in (1) above
does not mean that measurements (i f
required - see below ) must be made
on the antenna in its normal operating
posit ion. It means that the measure­
ments should be made with the anten­
na mounted in approx imately the
same pos it ion with reference to a
supporting structure reasonabl y simi­
lar to that used in the intended
toc etion . If that is impossible (such as
when an antenna wou ld be mou nted
on a broadcast tower with a 12 foot
cross section) a stateme nt should be
made to explai n 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 anten na is mou nted in its final
position.

3. When proposing use of a half-wave
dipole, it will be sat isfacto ry to indi­
ca te that the gain is zero dBd (dB with
refe rence to a dipole), and the ho ri­
zontal a nd vertical patterns to be
supplied, commo nly contai ned in re­
cognized amateur handbooks, will be
accepted without computations or
measurements.

4. When proposing o ther than a half­
wave dip ole, and the ouenne is not
commercially manufactured, hori­
zontal and vertical pattern measure­
ments should be made. In determin ing
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 descri ption
should include a block diagram of the
test set -up. brief explana tion of the
techniques used , together with in­
formation concerning the test equ ip­
ment. Gain in the main lobe of the
horizontal pattern may be determ ined
either by computa tion, measu rement,
or a combination of both, expressed
in d Bd.
5. When proposing use of a com­
mercially manufactured an tenna;
(a)l f the antenna ma nu factu rer has
submitted t he antenna data to the

paper. It should bear a heading identi .
fying it as the System Netw ork Di a­
gram, and contain the applicant's
name , address, and telephone nu mber
where the applicant can be reached in
case cla rifica tion is required.
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Dave Ingram K4TWJ
Rte. 11 , Box 499, Eastwood ViI. SON
Birmingham AL 35210

A SYSTEM FOR

DIRECT VIEW

COLOR SSTV

D uring the past year, I have been wo rk­
ing on a method of viewing Color

SSTV pictures directly from a mo nitor (no
photography necessary). Although I am still
developing this system, I feel the informa­
tion I've obtained thus far shou ld be shared
with o thers throughout the world. Specific
'circuit details have been omitted since they
would be similar to existing circuit s (de
amplifiers. voltage controlled audio o scilla­
tors, bandpass filters, etc.) . Only the actual
"food fo r thought" is presented .

OUT present Color Slow Scan syste m
consists of converting a colo r picture into
red. green and blue analyzed frame s and
transmitt ing each sequentially . At the re ceiv­
ing end , a mult i-exposure photograph is

taken of the monitor screen (as each co lor
analyzed frame is presented ) through the
appropriate filters, thus reconstru cting an
equivalent color picture .

For d irect view Color Slow Scan, the
three co lor separa tio n pictu res , o ne re d, o ne
blue and one green picture (previously ob-

JUN E 1973

tained fro m th e color picture to be transmit­
ted) are placed side by side in front o f the
camera , so all three pictures are scanned
during each frame. This is transmitted , and
Fig. I shows how they would be disp layed
o n your monitor. Next, red, blue and green
filters are placed over the ap pro priate pic­
tures to reproduce the three basic color
images. All we need to do now is to converge
the three images onto a co mmo n viewing
point. This may be accomp lished by several

Fig. 1. The th ree "side by side " pictures as th ey are
display ed on the screen of a moni tor.

49



TO VIDEO AMP 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 t he 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
contro l on each crt is for balancing the
individual colors. This briefly describes the
basic " system"

One drawback o f 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
help overcome the dim blue picture by
sweeping twice as often, thus giving a bright­
er picture to drive through the blue filter.
The o ther 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 subs titu te for a 5FP7) or high
gain separate sweep circuits for each crt.
With a separate sweep circuit you could
enlarge all three pictures, then re-eenter 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 co lor ranges (plus guard
bands) . However that's a long discussion I
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
Magazin e. Any significant accomplishments
can be described in my SSTV Scene column.

.. .K4TWJ

_ I """,,,,,-0 ---h

4nFLTER
'----OICHROIC

MIRRORS

BLUE

BRIGHTNESS

-'-BLUE Fll.TER

+ + +
IVIEWER I

-GREEN

BRIGKTNESS

BRIGHTNESS

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 ou ter 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 o the r 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 o ne color (like a red

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.
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Joseph M. H ood K2YAH
67 Mountain Ash Drive
Rochester NY 14615

RTTY AUTOSWITCH

Reception oj a 2 12.5 liz lone lhrough ih.e local/<'1\I repealer will
automatically 1'111 Y Oll r receiver on a specified RTTY chunnel.

T he adve nt of two meter FM has seen
the 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 syste m offers some advantages in
local and regional radio Teletype commu ni­
cations. What could be better than a 2 meter
FM channel for autosta rt work, local ne ts.
traffic, or just plain ama teur commu nica­
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 so me 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 automaiically to the
local RTTY channel, should a sta tion wish
to send me a printed message. (Teletype is
not permi tted on the Rochester Repeater,
WA2UWQ , for obvio us reasons of courtesy
to those stat io ns monitoring or wishing to
use the repeater.)

The result of this pondering is the auto­
switch syste m. It meets the requirement for
minimum annoyance to sta t ions using the

SC VOLTAGE
TlR REL AY

SC VOL TAGE
TIR RELAY

III
AUTOSTART
RELAY IOPo n

AUTO S TCHI

.. .
T T T FROM

CHANNEL I CHA NN EL 2 CH A NNE L 3 CHA NNEL 4

REC EIVE OSC RECEIVE OSC RECE IVE OSC RE CEIVE OSC --- ETC

CHANNEL I CH ANNEL 2 CHAN NEL 3 CH A NNEL 4

TRANS OSC TRA NS OSC
--- E TC

TR A NS OSC TR ANS OSC

I I I I n.
OSCILL ATOR '.OM
CONTROL LINES

RTTY TERMINA L UNI Tr - - - - --- - - - -
RTTY CH ANNEL I

I, I ,
0 I

0 I
,,

REPEATER AU TO SWITCH CHA NNE L , ,
CH AN NEL (UNUSEO POSITION - NOT • ,
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.,,

w,

.. ,
,",OLT
.~,

TO GROUND
FOR E MITTER OR
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F ig. 1. Connections for au toswi tch .
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repeate r, is extremely simple , costs next to
nothing if your TU has autostart, and it
works.

The technicality of autoswitch wi lt not
amaze you and it won't take a BSEE degree
to unde rstand the circuit ry . Autoswitch
makes use of the au tostar t fe ature in the
terminal unit to automat ically 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 chan nel (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
sta t ion and fo llows his call with a three or
four second mark (2 125 Hz) tone burst. The
tone burst causes all autoswitch equipped
stations to tum on their printers, switch to
146 .70 and wait for 20 to 30 seconds fo r the
Teletype signal to appear on 146.7 0. If the
signat 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 tu rns the printe r off and switches the
receiver back to 146.88 to monitor the
repeater.

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

$29.95
postpaid

Model 432PA

• New! Eleven
tones in one
encoder .

• LC o scillator.
Stable ; no RC
circuit s to
drift.

• No batteries
needed .

• Full one y.."
warranty .

Two mgt "Me Bipolar ¥Id MOSFeT PrdfT'Cllor UJ(, FM. ATIJ 5
5pM;e Work . TypicillUy 3.5 dB NF lor eltet'lient ....... liwlal
rllttOtlOll. 20 dB Gain. 20 MHr B~idth. 12V ee , wIth metal~.
postpatd and 9J¥otnleed. Model 432PA Only $29.95.
Super 5en$lIiW! Model 431PC - as «lOIIe but wry low notse I(6()()]

input ... \ .5 to 2.0 dB NF • .!»S.

Preamps wi th all the above tea lures pius i1C p.,...,." Supoty 1100 O il!
eas, Cab,net-

Model 432PA 1 13.$ dB NFl $54.95
Model 432PC-1 (1.5 10 2.0 dB NFl $94.95

Wrtte for our flew C,J'iJlOg ofJAnel VHF/UH~~n;~~~:;dI'"mp'
n n Succasunna NJ 07876

la bo ra tories 201-584-6521

$54.95
postpaid

Model 432PA·l

NEW!!
440 MHz PRF.AMPS

TONE BURST ENCODER

fig. 2. Autoswitch modification for Regency H R-2

+12VDC
RTTY

KE EP ALI. CONNECTIONS TO
CRYSTAL LEADS SHORT

RE PEATER

1
lCHAN NEL y

'" '"ICTAL IC TA L a.a '"- - '"
,

IN91 4·S

'"
"""1."
.0 ..

0

0 0 A UTOSTA RT
RELAY

"'I ·e VDC
-'- IN REGE NCY

UN USED
POSITlQN _
(AU TO·
S ..... ITCH, ./
CHANNELl...............

RE GENCY T
CH A N NEL .,,-
SE LECTOR

• Now, all t he popu lar tone f requencies in
one encoder . Panel switch selects 1650,
1800. 1950. 2000. 2 100, 2250, 2400.
2550.2700.2850. 3000 Hz.

• High and low impedance outputs - works
with all transm itters. Level adju stmen t
provided.

• Ih-seco nd t one burst t ime also adjustable .
Continuous t one i f needed.

• Free descriptive brochure on request.
• Order direct . Pr ice $37.50 PPD USA (5%

tax Calif.)

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
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ONE SIO£ OF CRYSTALS
MUST BE GROUIIlO IN
ORIGIIIlAL CIRCUIT
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Fig. 3. Diode crystal selec tion .

This ty pe of switching can not be used for
au toswitch, but the addition o f a few diodes
and resistors eliminates that problem, as will
be discussed later.

I use an RF Com mu nica tions, Ensign I ,
VHF Marine radio which h as been converted
for use in the 2 meter band. T he Ensign has
separa te transmi t and receive oseilla tors for
each channel. The oscilla tors a re gated on by
applying a SV de signal to the base circuit of
the oscilla tor. Autoswitch merely requires
that an unused position on the ch annel
selector swi tch be brough t out along with
connections to the repeater chan nel and
RTIY channel positions. The au tosta rt relay
in t he TU then me rely selects the repeater if
the prin ter is off or the RTTY channel .If
t he printe r is o n . All the delays necessary are
already part of the autostart circuitry in the
TU. So in this case au toswitch costs three
wires! A block diagram/schema tic of the
lash-up is shown in F ig. 1.

If .your rig enables its oscillators by
switch ing an emi tter, a source, o r a ca thode ,
the connect ions are equally simp le and are
essentially the same as in Fig. I except that
the wiper o f the channel switch is connected
to ground.

If you own a Regency or some o ther rig
which switches the lead s to the crystal
d irectly don't attemp t to run the leads o ut
through the au toswitch ne twork and back.
You will be adding intolera ble lead length to

the crystals. In stead , a system for switching
the crysta ls with diode gates must be used.
These have been described in other articles
describ ing connec tion of automat ic scanning
circ uitry to receivers with crystal lead
switching.

A method developed by Bob Reifste ck
K2LZG for his Regency is shown in Fig. 2.
Other methods for o ther circ uits are shown
in Fig. 3.

One ca ution ; in an y system , a lways place
the channel selector switch in the normal
channel (no t au toswitch ) posit ion when
transmitting. If y ou leave it on autoswitch
y ou 're liable to find yoursel f back on the
repeater when you want to be on the RTTY
channel if your au toswitch switches off.

Obviously the system is simple. It works
extre me ly well here in Rochester where the
number of VHF RTTY stat ions is reasonable
and where the number of messages are low
enough to allow all stations to prin t all
traffic . En larger me tropolit an areas this
simple system might h ave to be made more
sophistica ted by using a Touch-tone selec tive
call for the autoswitch to keep the multi­
tudinous printers (which eat gobs of paper)
from printing messages not meant for them.
When the situa t ion gets that bad here in
Rochester we'll go to Touch-Tone au to­
switch . Meanwhile , we 're h appy an d every­
one is enjoying reading each other's mail .

. . .K2 YAH
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BANDO) ARRAY"
By the only test that means anything . ..
on the air comparison . . . this array con­
t inues to outperform all competit ion .. .
and has for two decades. Here's why
· .. Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con­
densers per antenna. Tel rex uses 3 opti­
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true FI B
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES .. •
• Power rat ing 4 KW PEP . ..

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 in ., 2V2 in. 0.0 .

x 18 ft.
• Large d iameter, .058 wall taper­

swaged dural elements for minimum

TB5EM S395

Other
Multi-Band
Arrays Available

Elements shortened
to show details.

weight and exceptional strength
to we ight ratio

• Sta inless steel electrical ha rdware

With a Telrex Tri-band Array you get 49
Ibs. of educated alu minum engineered
and bui lt to provide many, many years
of performance unmatched around the
world by any other make. Longest ele­
men t 36 ft . Turn ing radius 20 ft. Shipping
weigh t 65 Ibs. Ship ping container 13 in.
x 5in.x 13ft.
Note: If not ava ilable f rom your dealer,
o rder direct. You' l get fast , personal
se rvice .

Telrex Labs are design engineers, in no­
vators and manufacturers of the world's
finest ¥4 to 160 meter communication
systems and accessories priced from
$25 to $25,000.

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

BALUN

TYPICAL TELREX "MONO-BAND" ANTENNAS
15 M 3 1 7 . "Monarch", 10 DBD, 3 EI., 4 KWP, 2- 1/2" 0.0, 17' boom
20M326 - "Monarch" , 10 DBD , 3 EI., 8 KWP, 3·1/2" 0 .0, 26' boom

2M609 . "Monarch", 14 DBD, 6 EI., 6 KWP, 1" 0 .0 ,9' boom
2M814 . "Monarch" , 16 DBD, 8 EL,.8 KWP, 1.375" 0 .0, 14' boom
6M516 - "Monarch", 13 DBD, 5 EI., .8 KWP, 1.5" 0 .0,16' boom

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

$ 175.00
$355.00
$ 39.95
$ 59.00
$ 63.95
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.ex LABORATORIES
• I TV And Communications Antennas Since 1921

Asbury Park, New Jersey 07712 201-775-7252
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Clifford KUnert WB6BIH
520 Division S treet
National City CA 92050

A hybrid design that lLses transistors in th e
lo w leoel stages [or stability, and easily
obtained tu bes in the driner and f inal

.sections fur lo w cos t.

T ransistor transmitters are becomi ng
very popula r with ama teur builders

today. The low cost, very high frequency
transmitting transistors that are now avail­
able make them very popular for portable
and mo bile 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 consump tion a re n ot
as important in transmitters built for home
use. there has been a trend in the past few
years to the hybrid concept. In hybrid
circuits tra nsistors and tubes are combin ed
to bring ou t the mo st desirable character­
istics of each.

In this transmitter, transistors are used in
the VFO and low level amplifier stages. T his
makes them ideal for this applica tion be­
cause of their low cost (at low power),
simplicity ( no filaments or screen grids to
wire), and low heat dissipa tion (fo r sta ble

JUNE 1973

VFO's). By using tubes in the driver and
final amplifier stages , the signa l is brought
up to the IOOW level at junk box cost .

ew was used fo r simp lici ty because it is
the desired mode at this QTII. AM modula-

Since the transmitter was built from surplus parts,
a strange marriage of com ponents results. The old
reactive load box chassis makes for a solid and
good looking installation , h owever.
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Fig. 1. Schematic of th e oscilla tor and amplifier.

tion was not attempted be cause o f the
curre nt unpopularity of this mo de on the
high freq uency bands.

The Oscillator

The Seiler ci rc uit was chosen because of
it s reliability and excellent sta bility. The
o nly critical component is the capac itor
between the gate of the MPF- 102 and the
oscillator ta nk circu it. This ca pacito r should
be just large enough to main ta in stab le
oscillation. The coil used was about forty
turns o f number 30 wire o n an Amid on
T-SO-2 to ro id core. In a di fferent experime nt
a slug tu ned ce ramic coil form was used . In
this case a gate ca pacitor on th e MPF-l02
had to be about 300 pF for stable o peration.
Eit her co il resulted in stable operation, but
the to roid coil has higher Q, a nd su pposed ly
better stability . The ca paci tor values give n in
t he schema tic of Fig. 1 give a range o f 3 .5 to
3.6 MUz. Since this oscilla to r is so reliable
and simple, it is easy to experime nt with coil
and ca pacitor values to give different fre­
q ue ncy ranges.

The amp lifier uses a class A b uffer and a
class C ou tput amp lifie r. Some people like to
use F ET's fo r buffers, but this was found to
be unnecessary . The simple a mplifie r shown
in Fig. I was fo u nd to be ent ire ly adequate.
Almost any high freque ncy NPN silicon
tran sistor could be used in the amplifier, h ut
the ou tp ut transistor mu st be ca pable of
handling a ha lf watt of power or more. A

resistor is used across the collec to r co il of
th e ou tp ut transistor to prevent pa rasit ic
oscillation and ot her types of instability. By
itself. the VFO wo uld make a fine QRP rig
for portable use .

Driver and Final Amplifier

The ou tput stages of the t ransmitte r use
conve ntional tube circuit ry , and very li tt le
explana tion is necessary . The 6 146's shou ld
be neutralized because they will go in to
oscillation if drive is reduced. However,
there is usually more drive available than is

•

Top view of the transmi tter. Th e final amplifier
with its associated circuitry is to the left and th e
VFO is at the righ t. N o te th e smaJJ amoun t of
space taken by the VFO board . With care, the
transmitter co uld be built in a m uch smaller
package.
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necessary and inst ability is no problem. The
576 3 need not be neutralized becau se it is a
double r from the 3 .5 MH z oscillato r to the
7.0 Mll z final amp lifiers. The o utp ut 6 146
stage is cathode keyed while all the o ther
stages ru n continuously d uring transmission.
The tube portion is shown in Fig. 2.

Power Supply

The power req uired is 600 V or more at
300 rnA, and 20 V at abou t 50 rnA. T he
filaments require six volts. The 20V su pply
should be well regulated for the VFO. In
ea rly bench tests a Hewle t t-Packard labora­
tory type power supply was used fo r the
high voltage. This has almost pe rfect regula­
tio n and there was no chirp in the transmit­
ter. Ho wever. when a power su pply was
built . it had poorer re gu lat io n. T he high
voltage o utput from the homebrew power
supply had a 300 V drop fro m no-lo ad to
loaded condition. result ing in a sligh t chirp.
No one has ever no ticed it . but it becomes
more obvious when list ening to harmonics of
the transmitter. No attempts were made to
clear it u p, but some voltage regulator tubes
in the screens of the driver an d fina ls shou ld
help .

The lo w voltage power supply was a half
wave rect ifier using a twelve volt fila ment
transformer with th e six vo lt filament
voltage connected to the twelve volt side.
This gave abou t fi fty volt s on th e o ther side
of the transformer. The voltage is fu rt her
dropped by the rect ifier diode and the
resistance of th e filt er choke. A twenty volt
ten wa tt zener diode was co nnec ted across
the outpu t for regula tion .

Other than this. the design and construc­
tion o f the power supplies will not be
discussed . There are d ozens of ar ticles in
magazines and handbooks that te ll how to
build adeq ua te power supplies.

Cons truct ion

Only a brief discussion of the const ruc­
tion will be given . Most hams wh o would
want to build this circuit. o r make use of
some pa rt of it . will have had enough
ex pe ri e nce t o se lec t a n d arra nge
components. The lay out and wiring is really
not very critica l. The ma in considera tion is
following a logical step-by-s te p pa ttern
where one stage fo llows another so that the
output of o ne stage is not near the in put of a
previous stage.

TO 7,0 IolHZ . A~T.

"

D'

1.0 MHZ.,., OR lUU I
flES IS TA ...CES ARE I'" OHMS K · 10 0 0 I T "

. c .,
I... ......T FROM

6 1.6 61.6 2 .5 MH
V EO. AMP

5163 ,~~I ...." ,, ------ ---,
,~ " J~

,
~ ~ '0' 1•••6 '....r

*
.H i MHZ - -- i.a• -- - 50 PF--- ,

~+ :..
•• r

r. ,
:t IT';t~;; '",. ,,." J .,

'o w " w

"..3 ••0 TUR...S "10.30 Ott 1/. ' D1A. 'ow
$l..UG TUI'IEO FORM

l . ' 15 TURNS "'0 . 18 Ott I ~.
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pc . 6 TI"lR"'S "10. 18 0 ... . 1 OHM
I WA1T CAR80", A€ SISTOA . ••MS· METER SHU...T. sou...c
EKPERIMENTAl l V OEPE...OING m0 '" TVPE OF METER . +

OECIMAL. VAL. UES OF CA PAClTA~CE ARE I ~

MICROFARA OS. lUF I OTHERS ARE PICOFARADS. ,

+ 6 0 0 voe.

Fig. 2. Driver and fin al amplifier . Th is circuit is conven tional and is similar to circuits found in many
magazines and handbooks.
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CRYSTAL BARGAINS

. . .WB6BIII

The 40 me ter transmit ter mounted in a rack above
its power supply . For novice use, just unplug one
of the 6146's to reduce the power level below 7S
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
sate d, it should be as far from heat pro­
ducing components as possible. A sma ll fan
was mounted in the cabinet to blow hot air
away fro m the VFO, thus providing excel­
lent sta bility.

Surplus and junk box componen ts were
used ent irely, and the lay out is really rather
slo ppy . 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
illu strates how the transistor and tube can be
used together to obta in the best character­
istics of both wit hin our present technology.
The day of the all tube transmitter is gone
fo rever, and the high power transistors of
-t oday ten d to "date" even de signs like this.
.Have fun though.

$4.50
4.50
2.50

1.50
4 fo r 5.00

2.50
1,60

4 fo r 5,00

DIVISION OF BOB
WHAN & SON

ElEC TRO NIC S, INC.

2400 Crystal Dr.
Fort Mvers

Florida 33901
(813) 936-2397

Send 1DC for new
catalog with

osci lla to r circuits
and lists of
thousands of

frequencies in
stock.

CRYSTALS

$ 1.75
$2.00
$2.00
$2.50

(2-18 volt
$2.00

HC·6/ U in 24 volt
$2.50

Depend on . . .
We supply crystals from
16KHz to l OOMHz. Ove r
6 million crystals In
stock.

For fi rst class ma il add 15t per
crYSlar ... fof ai rmail add 20e ea.

$3.75 Each
Inq u i re about Quanti ty
pnces Order di rect .
Send check or mo ney
order.

SPECIAL
Crystals fo r most ama­
teu r 2-Meter F.M. Trans­
ce ivers :

L.E.D. 7 SEGMENT READOUT - MAN 1 TYPE-
NEW $2.75

IC MASTE R BOARD - PC Board with dual in-li ne
IC Pads. Enough pads for 50 - 14 or 16 pin
dual in-l ine IC's. 101 /2 x 5" undrilled $2.00

T RA NSFORMERS
- 6 volt @1. 5amp -2Ib
. 8 volt @ 2 amp - 2 lb
-12 volt C.T. @ 1.5 amp - 2 lb
-24 vol t C, T.@ 1 amp ' 2 Ib
-36 volt C. T. @ 1.5 amp
windingsl - 2 Ib

10 Mhz CRYSTAL - standard
oven - I Ib

T HUMBWHEEL SWITCHES
-0.5x2. 125x l.78 - 10 position decima l $3.00
-10 posit ion BCD & Comp liment $4.00
"End Plates (per pair) $ 1.45

MINIATURE SIZE
·0.3 12x l .3x 1.3 - 10 position decimal $2.50
·10 posi tion BCD & Compliment $3.75
-End Plates (per pair ] $1.00

BOX ER FA N - 11 5 C. F.M. 115 volt AC - NEW · 3
Ib ROO

55 Minimum Order. Visit us when in S1. Louis.
Please include sufficient postage.

GATEWAY
ELECTRONICS

8123-25 PAGE BOULEVARD
ST. LOUIS. MISSOURI 63130

13141 427-6116

SPECIALSI CRYSTALS FOR:
Frequency Standards

100 KHz IHC13 /Uj
1000 KHz (HC6 /U)

Almost All CB Sets, Trans . or Bee.
(CB Synthesizer Crystal on request)

Any Amateur Band in FT ·243
lExcepl 80 meters)

80 Meter Range in FT-243
Color TV 357 9545 KHz (wire leads}
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A ttemp ting moonbounce is a full-time
study concerned with azimuth and

elevation, moon phases and not-so-amateur
commu nication equipment. Those who suc­
ceed are famou s, and th ose who don't make
it are ignored . Too many amateurs have been
ignored since their attempts were un-proved,
or at least un-recorded - bu t this is wrong, I
think, because most o f the hardware in­
novated for this u se is workable.

I 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 unportant feature of this view is the
pulley wheel. Using an untied system of ropes or

•
cables was not considered because they wcuid have
been un-reserteble and slip. Two small holes were
drilled in the flattened Vee o fthe 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-qrip pliers, through the hole in the tubing.
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Ralph W. Camp bell W4KAE
3 16 Mariemon t Dr.
Lexington KY 40505

pulsed the moon with irregular dashes. These
echoes were not strong enough to be re­
corde d. 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 is not comple tely 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 Taro 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 ma st (above the nylon bear­
ing); And fifth , the swivel top rotating boom plate,
cu t from a Dill tilt-over tower toounq.
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Sold with a full money back guarantee.
You hear better or it costs nothing!

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

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 3600 azi­
mu th and 90

0
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, I used every
short cut possible. I rotated the declination
rotor on the "azimu th mast" and then I
tilted the whole tower on a Pickle base. The
Pickle base is a 4 ft sec tion of tower with
movable lugs and welded sheet metal , sunk
3 Y.z 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

o
up slack and allow for 180 control-box
indication on the declination rotor.

Only 50° of declination rotor cont rol is
necessary within the 180

0
available. That is.

)

The result of over 25 years of two·way
radio experience. Gives you ...

.3 db + gain over 1/4 wave whip

.6 db + gain for complete system
communications

• V.S.W.R.less than 1.3 to'
• Low, low silhouette for better

appearanee

The fastest growing antenna in the com­
mercial 2·way field is now availa ble to Am.
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. S ilver
plated whip radiates better. Handles full 100
watts continuous. Models to fit any standard
mount. Available as antenna o nly or com­
plete with all hardware and coax.

Get the full facts on this amaz ing antenna
that brings signals up o ut of the noise .. .
provides better fr inge area talk power . Write
today for fact sheet and pr ices .

Larsen Mobile
GainAntenna
144-148MHz

Ploved in
commelcia\ 2·wav
Now ~vai\ab\e
10 ~mateUlS\

Phased Coll inear with same rugged construc­
tion as Larsen 2 meter antennas and 5 db
gain over reference 1/4 wave wh ip. Models
to fit all mounts. Comes with instructions.
Write today fo r full fact sheet and price .

--.........-_ ,
I ,,-- \,,, "
I" '\'\" \,'" I ,,'"" J,'\~~.. ",
<Larsen Antennas

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

This shows the side view of the mount and the
telescope. The telescope is made from a piece of
H2 in. OD aluminum thin wall. It is painted with
high-heat flat-back auto paint to minimize internal
reflections. A plus 3 diopter closeup lens is used
for the op tics. This lens is moun ted 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 Lcc-Frte epoxy, for cell mountIng.
Black silicone rubber is used as the encapsulent.
The aluminum thinwan is 13 in. long.
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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 gocket compass was
adequate since there is only 1 difference between
true north oand magnetic north. The actual tilt
angle is 52 relative to a nat horizon; earlier we
said thato90 minus your northern latitude: so, 90
minus 38 is the tilt angle used here.

minimum boom-swing is conveniently
limited to plus and minus 25

0
about a right

angle subtended on the tilted mast for an arc
across the sky. The rotor indication of 180

0

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! nus 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 rbe mast About 1 in. clearance exists
between the overlapped end and the "washer"
below.
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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.

A close-up view of 2 type 101 nylon bearings. The
nylon rod is chosen to 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 Hi in. for other tower mast size.
After the original 1~ in. piece was driJIed 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 masl. Gear
slop with this rotor is 6°, which is not
exceeded by this method of fastening . The

o
C-225 rotor has only 3~ 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 suc cessfully 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,
E.M.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. ,
When you need to "get at" your antenna just turi
the handle and there it is. Like other ROHN big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free,
long lived and attractive installation . ROHN towers
are known and used throughout the world ... for
almost a Quarter century ... in most every type of
operation. You 'll be in good company. Why not
check with your distributor today?

RDHN MANUFACTURING
$ DIVISION OF ~~~

P.O. Box 2000 I Peoria, III. 61601



James M. Talens K 3MNJ
8361 Langdon Street
Philadelphia PA 19152
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T he merits of the cu bical quad have
a lready been established , its inherent

weaknesses noted and suitably assessed
against its formidable strengths, and a my­
riad o f articles published describing various
configura tions, including o ne rather unusual
array describing the 3-4-6 quad which a p­
peared in this hallowed journal in November,
1971.

The quad pictured IS a good all-around
antenna for the urban dweller who has
limited space and wants some thing better
than the typical comme rcial triband Vagi ,
and something cheaper! Clearly it is not an
Isotropic source and requires some ro om,
but no more than the triband Vagi - less, in
fact. It consists of 4 elements on 10m, 3 o n
15m and 2 elements on 20m. The spacing is
a bit wide on 20m, but there is signific ant
front-to-back and forward gain and a broad­
banded ness that comes in handy when sh ift ­
ing from low end CW to high end SSB. The
spacing on the o ther bands is somewhat
closer to op timal for forward gain, and the
array performs mo st impressively on all

bands at a height of only 10.5 met ers. The
boom is 460 em long.

In gen eral, the longer the boom length of
a directive array - whether Vagi or quad ­
the higher the fo rward gain. The uniq ue
characte r of the quad is tha t fo r a given
required gain it need be only about 0 .56 as
long as its Vagi counterpart. * Thus, this
described quad should approximately equal
in performance a Vagi with a boom length o f
appro ximately 80 0 em. Sounds familiar?
Look at the boom length of the larger
triband Yagis currently advertised . The qu es­
tion , of course, is whether this antenna does
as well.

The fo llowing figures are arith me tic
ave rages 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 environmen t. They
o nly suggest tha t 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 Vagi.

*By virtue of vertical
lobe com pression

10",. 02
15 M 01
20M DE

'0.m".oe
~.

ce
~.,

15 M R
20MR

Fig. 1. The Urban Quad.
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730 e M !:I20CM

- 1I5 CM 122C M - ..f.-- I0 7C M 115CM

- - - - ---- "60CM- - - - ----

Fig. 2. Element spacing.

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

There was no convenie nt way to make
forward gain measurements, and indeed a
fraction of a dB one way o r the othe r is
insignificant and will even vary to so me
extent as a fun ction o f height , tuning, etc.
The point is that this antenna, with only 2
elements on 20m and a 460 ern boom is
performing well!

Parts and Cost

Improvements may be made on the fol­
lowing figure s by using scrap su pplies or
other materials , but compare the cost wit h a
Vagi of similar charac te ristics .

Bamboo poles (12-460 e m long;
8-24 em long) $ 15
Clamps with stainless scre ws, #14 wire 25
460 em boom : 5 em 00, I / S" wall 15
Aluminum plates for spreade r-boom
mounting (from j unk yard) 6
Coax, RGS/U (3-23m rolls)
3 baluns
Length of quarter wave transformer.
RG9/U
Total (plus cables) $6 1

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 QTII a fair amount of
antenna experimentation is done , so bamboo
is practical ; but fiberglass arms would pro­
bably be a more suitable material since the
antenna will likely be up for quite so me
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time! However, the bamboo in this array has
been in quad antennas for four years now
and has only re cently begun to show signs of
weathering.

Tuning

Regarding tuning. the sp reade r assemblies
are co nst ruc te d on the grou nd and cu t to
approximate dimensions, preferably a few
ern 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 st ub
tie points as required for +5% tuning on
15m and 10m, and -3% cente r frequency
resonance for the 20m reflect or (longer).
since that band already is so mewhat broad
by virtue of wide spacing and a bit tighter
coupling is ne cessary to lower the impedance
and a chieve lower vswr. In addition, a
quarter wave matching transform er (RG 9/ U)
was used between the balu n and the feedlin e
o n 20 m, though the need for this may
depend o n 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
see m to suffer from wide spac ing.

Performance

The o ther day o n 15m SSB, half the e ast
coast was calling EA9EJ (I heard them
back-scatter, thanks to the low angle of
radiation!) and K3MNJ worked him first
call. (Should I also mention that I called in
Spanish?) No , the antenna is not in the
K3JH cla ss. but it does well against those
triband Yagis and is relatively compac t and
inexpensive . For those In urban ce nters , it
may be just the thing.

...K3MNJ
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Carl C. DrumelJer W5JJ
5824 N. W. 58 Street
Wan Acres OK 73122

LOGC

AND

REFLECTED POWER

Some thing you lliuulerstinul if atul
only ifyou read th is article.

R e fleeted power in mal-terminated
transmission 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 abou t possible ill
effects to equipme n t or excessive lo ss of
transmitted power can be relieved by the
applica tion of logical reasoning . And that
application of logic is the purpose of this
article.

Let's start with an antenna - an anten na
so constructed tha t its feed poin t impedance
is 12.8fl. lt doesn ' t matter too much if tha t
impeda nce is co mposed wholly of resistance
or o f an admix ture of reacta nce and resis­
tan ce. In eithe r case, it offers a 4 : 1 imped­
ance mismatch to a 52n transmission line .

In order to effect a match between the
line and the antenna, we put an impedance
transforming device between the two. T his
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ma y be one of many different forms ; you
can ca ll it a Matchbox, a Tran smatch, or any
o ther term. In each instance its function is
to transform that J2.8n impeda nce to a
resistance of 52n.

When such a transform has been accorn­
plished, the transmission line is rna tched to
its load , there are no standing waves on t he
line , and the transmitter feeding it is
" ha ppy ." This is the condit ion you want to
attain and ma intain.

There is no compelling reason that the
impeda nce ma tching device must be lo cated
at the junction of the line and the an tenna.
Suppose you place it down I0 feet fro m the
junct ion . Then th e line from the device to
the transm itter retains its matched condi tion
and the transmitter stiJI is ha ppy. But wh at
about that IO-foo t st retch of line between
the device and the antenna? Won't there be
reflected power coming back from the an­
te n na because of the 4: 1 VSWR? And wo n't
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52 OHM
LINE

W-4

TR-4 FORWARD MN-4 BIRD
AND MATCHING TERMALINEXCVR REFLECTED NETWORK 52 OHMS

WATTS

A djust ed to provid e
100 watts rf output.
Cathode c u rrent noted .

Indicates 100 watts tor­
w a rd a nd 0 watts re­
f lected .

Adjusted t o pass rl
th rough its network
w it hou t a lter ing its
c h a rac t e r ist ic s. Ind i­
cates 100 watts for­
ward , 0 watts reflected.

Purel y resistive lo ad

Fig. 1. Properly matched rransmltter (running 100 watts outp u t) indica tes 100 watts forward and 0
watts reflected on the wattmeter.

tha t reflected power he lost , be deleted from
that available fo r radiation from the anten­
na?

Yes, there' ll be reflected power in the
l Ocfoot section of line, and this will result in
a 4 : I VSWR on that section. But no, there
will be no appreciable power deleted from
that available for rad iation from the anten­
na.

Let's consider why . In the first instance,
when the impedan ce matching occurred
right at the antenna/feed line ju nct ion , any
rea ctive element of the ante nna feed point
impedance was negated by a conjugate reac­
tan ce prese nted by the matching device .
Then the remaining eleme nt, purely resistive ,
was tra nsformed by the matching device to
52f2. The sa me sit uat ion prevails in the
second instance , too . However, the magni-

tudes of resistance and rea ct ance , and even
t he sign (+ or -) of the reactance may be
changed, especially so if tha t 10·[00t length
represe nted any appreciable fra ction of a
wavele ngth , as it would on 6 meters or even
10 meters. But the situ at ion of reflected
power remains unchanged; it existed at 0
foo t , would exist at 0 .25 foot , and exists at
10 feet. In each o f these sit uatio ns the only
actual loss o f p ower is that dissipated in the
form of heat.

With a VSWR of 4 : I, 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 . The re will be
definite poin ts of high voltage and defin ite
points of high curre nt. Each h igh voltage
point is a half-wave removed from another,

52 OHMS 52 OHMS

W·4
TR-4 MN·4 FORWARD & 52 OHM 12.8 OHMMATCHING REFLECTEDXCVR LINE LOADNETWORK WATTMETER

djusted to p rovide Adjusted to t ra nsfo rm Indic a t e s 1 20 watts for- 52 OHMS 52 OHMS
100 watts output. Cath - 12 .8 o hms to 52 o h ms. ward a nd 2 0 watts re -
de cu rre nt same as in Ind ic a t es 100 wa tts. fl ee t e d .
irst exercise.

A

o
f

Fig. 2. Improperly matched transmitter (stiIJ running 100 watts) indicates 120 watts forward and 20
wattsrefJected. 100 = 140 ?
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and each h igh curren t point is a hal f-wave
removed fro m another. Each of these high
(vo ltage or cur ren t) points o ccu rs at a spot
on the transmission line where the line
appears as purely resistive. At the high
voltage points there will be dielectric losse s
in proportion to E2 / R, and at the high
current points copper losses represented by
12 R. These losses a re in addition to those
normal losses present in a transmission lin e,
even when the line is " fla t." The energy
consu med by such lo sses is dissip ated in the
form of heat.

But what about reflected " power?" Note
that "power" is placed in quotation marks,
indicat ing doubt as to its reality . Can one
use logic , logic based upon a demonstrated
and reprod ucible illu stration to ascertain
whether the "power" is real or illusio nary?
Yes. Very easily and simp ly.

Here is what I did : I used a Drake TRA, a
Drake MN-4 matching network, a Drake W-4
forward and reflected power meter, and four
Bird Termaline 52 n du mmy load s. See Figs.
1 and 2 fo r how they were connec ted .

Using one 52n load initially, wit h the
W-4 between the TR-4 and the MN-4, the
TR-4 was tuned and lo aded to display 100
watts ou tput into the dummy load . This
value of power was con firmed both by the
W-4 and the MN-4 afte r the latter was
properly adj uste d. Then the TR-4 was con­
nected directly to the MN-4 , and the W-4
was moved to betwee n the MN-4 and a new
terminal load . This load was consti t uted by
four Termal ine load s con nected in parallel
by means o f "T" connec tors and very short
lengths of 52Q RG-8 / U cable. This co mbina­
tion presented a load of 12.8n and was
purely resistive. With such a lo ad , the VSWR
was 4 : l. Nex t , the MN-4 was readjust ed to
prese nt a 52Q load to the TR-4, which was
still ge nera ting 100 watts of rf power, as
verified by the wattmeter fun ction of the
MN·4. But what about the forward power
and the reflected power as shown by the
W-4? In the forward position , it indicated
120 watts; in the refle cted position , it
indicated 20 watts !

Now one sits back and exercises a bit of
logical th inking. You know q uite well that
th ere wa s no supplemen ta ry power­
generating device in troduced into the circuit.
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The J00 watts produced by the TR-4 is the
sole source of rf power in the circuit. Unless
there's " black magic" concerned, that ex tra
20 watts of power surely mu st be illu sion­
ary! Then there's that coinc idence of the
inexplicable 20 watts of not-ge nerated-by­
the-transmitter power being exac t ly matched
by 20 watts o f reflected power!

It doesn ' t requ ire mu ch application of
logic to corne to a valid conclusion: The
extra 20 watts o f fo rward power and the 20
watts of reflected power cannot be true
power.

This so-called power is represe nted by
stand ing waves on the feed lin e. A quick
in spection o f the points of minimum current
and min imum voltage ( these are more easily
locate d than the points of maximum current
and maximum voltage) shows that they are
90 elec trical degrees apart . A quick reference
to alte rna ting cu rrent theory shows that
power is 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
multip lied by zero is zero .

Therefore your application o f logic has
demonstrated that reflected " power" is a
fiction, a vicious fiction that has caused
many radio amateurs mu ch worry and con­
cern .

The knowledge o f reflected "power"
being truly a figment of nomenclature
should not be taken as proof of a low VSWR
being of no worth. Under certain circu m­
stances, it can be so rely need ed . But when
your transmitter will load normally in to
your transmission lin e, there is no need for
you to be concerned over a VSWR o f 5: I ,
certainly not one of 4 : l. If your transmis­
sion lin e is less than several wavelengths long
at the frequency you' re using, the amount o f
power that you' ll lose as heat along the
transmission lin e will be quite negligible. But
if your transmitte r doesn't load happily into
your lin e, then you need some sort of an
imp edance matching device between your
transmitter and you r line. It won't in crease
the amount of rf power your antenna will
radia te . but it will make your transmitter
happy !

. . .W5JJ
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SEND FOR NEW
19731,7 CATALOG

GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Route 46, Saddle Brook, N. J.
Phone (201) 773·7550

The General Electric

150-162 MHz, 162-174 MHz
Specify Freq uency Range When Ordering.

Message Mate
personal pocket
voice receiver
with sel-call

$98. less reeds

(Charger included with nickel-cadmium
model)
Ask ab out low band models.

Lots of 5 less 10% each $88.20
Lots of 10 less 15% each 183.30

• Full y transistorized, 100% solid-state for
the ulti mate in re liab ility and perform­
ance.

• Selective signaling options provid e for in­
dividual messages both inside and out­
side of buildings.

• Operates in full compl iance with Part 15
of the FCC rules.

The General Electric

Pocket Mate
Portable
PERSONAL TWO-WAY
FM RADIO
148-174 MHz, 1 walt,
full solid stale.. . .

$158 rnc tuoes recharqe abre
nicke l cad mium bat-

• tery and cha rg e r.
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

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

SEND FOR NEW
1973* CA TAL OG

GENERAL ELECTRIC

VOICE COMMANDER III
• 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 rad io. Compact, lightweight. easily operated and
hand-carried . Housed in high-impact, 2-section case.
All external hardware polished stainless steel. Top
section has transm itter and receiver modules. bu ilt-in
mike and speaker, antenna, carrying handle. all
switches and controls. P.ottom section has battery
power supply. Power connections to top section made
by plug and jack connection.

$138 rnctuoes ,.,O",eaere
nic ke l c ad mi um bal -

• lery pack and charg er .

Crystal s and l uning . add $50 .

Proper chargers avai lable
separa tely, each $15.

Lots of 5 less 10% - $1 24.20
Lots of 10 Jess 15% - $117.30

PtioSc an Factory New
II 100% Programmable

Monitor Radio Receiver

Complete with all boards to operate
on any or all three bands / AC-DC cords
inc lud ed / built-in speaker / externa l
speaker jack/ mobile mounting brack­
et / push-button c hanne l se lec ti on /
squelch / de la y swi tch /scan-manu al
switch/local-DX switch fo r high den­
si ty signal areas / on-off-volume/ad­
justable squel ch a nd s c a n ra te
cont ro l. Crystals not included, but
available at $5. each.

Frequency :
LoBand 25· 50 MHz .,. 7 MHz
VHF 150-174 MHz ± 10 MHz
UHF 450-470 MHz ± 10 MHz

JUN E 1973

Sensitivity : .5 mi crovolt for 200B quieting
Size : 8 " x 8 " x 3" /Shipping weight 8 lb s,

Price on Request
16-Channe l Program mab le Scanner
LoBand, VHF, UHF - Base Station or Mobile.
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M 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 Magazin e 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 VTVM
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 any of my
additions. This says a lot for the three-part
layout, good hoard 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.

70

David J. Brown W9CGI
RR5, 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. I 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
In changing and do not like to heat up an
accura te 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.

73 MAGAZINE



mount the transformers, power supply
board, etc Usi ng the large enclosure yields
more space for other modifications.

Fig. I (modified Fig. 5 o f the original K20A W
Coun ter ar t ic le). Test count modification. Pushing
switch will cause the counter to read the frequency
of the 10kHz time base to determine proper
operation .

ADD PAN E L
SPS T

BUTTONPU SH, ,
• IC 4G

• •
00 f

Tes t Count and Time base

As can be seen in Fig. I , one o ther change
is ma de to add a feature fo und o n the more
expensive counte rs available. You can in­
directly read the 10.0 MHz crystal timebase
clock generator to determine it is running
accura tely by ad ding a SPST momentary
pushbutton switch to the front panel belo w
and between the Hi- Lo lamps. A wire is run
close to the board from IC-26 pin 14 to o ne
side o f 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
cha in runs 1.2V to 4.2V squarewaves and
tha t makes an rf generator rich in harmonics
if long unshielded leads are not dressed
carefu lly. Mome ntarily pushing this swi tch
will light 10000 o n the readout if the
time base switch is in Hz or 00010 if in kHz
posit io n. A nice fast check on all being well

Hi-Lo Circu its

I used separa te BNC fittings to feed the Hi
and Lo in puts to allow q uick switching
between two points in mo st FM gear, etc. By
making the Hi-La input switch a DPDT unit,
o ne half can be used as the original SPST,
and the other half is wired to two small low
drain 6 V panel mo unt bulbs fro m Southwest
Tech nical Prod ucts (in your choice o f
colors). I mounted these bulbs above their
respective BNC connectors to te ll at a glance
which input was being monitored.

TO IC26
PIN 14

Furt her o n the subject of accuracy,
several good articles have appeared recently
on WWV converters and receivers (73 .Maga·
zine, November '72, page 59, WA80lK , for
example). If you allow enough room in your
enc losure it is worthwhile to bui ld one into
the counte r. Depending on your WWV recep­
tion it can be designed fo r 5.0 or 10.0 MHz,
since you have both frequencies co ming o ff
the time base divider chain of IC's. I chose a
small solid state AM radio availa ble from
many of 73's advertisers for $5 to $10, and
put it into a small aluminum enclosure with
an Intern at ional Crystal SAX- I (10 kit) rf
amplifier, MXX-I (10 kit) mixer, SAX-I (10
kit) i-f amplifier-buffer, and OX oscilla tor
(10 kit) ru nning at 10.7 MHz for an instant
converter to 700 k Hz on the broadcast band.
If you like this combina tion as well as I d o,
you can always buil d a du plicate for mobile
use . Choose a quiet spot on the AM band for
your own particular i-f freque ncy. Order the
EX type crystal for the oscillator module by
either adding or subtracting the i-f frequency
from 10 MHz or 5 MHz, depending on the
WWV signal desired . In this area (central
Ind iana) a small collapsible CB handi-talkie
replacement whip on the cabinet is enough,
but a BNC fitti ng also feeds the rf module
just in case .

A Case for Your Bett er Mousetrap

While alumi num boxes are being dis­
cussed, the enclosure you choose ad ds 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 T R~6 cabine t
was ordered with black finish , for approxi­
mately $ 16 postpaid. A panel was punched
out of .06 aluminum. I used a IOx12x 3"

alu minu m chassis (common size ) fo r the
main frame. Cut out the front ( IOx3) to clear
the hardware mo unted to the fro nt panel,
but leave six places for 6-32 screws to mount
the panel. A cutout is made in the top of the
mainframe (lOx12 surface) the same size as
the outer copper dimensions of the K20AW
circuit board , leaving a 10xS area for a
IOx5x2 box above the ma inframe in which
to mount the converte r-radio, and a 10xS
area below the mainframe on which to
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Fig. 2 (mo dified Fig. 23). Modifica tion of the PC
board to incorporate the extra circuitry in Fig. 3.

6Y· 30 mA
PA N E L (...._<,)
L A MP r-'

Timebase - The Hard Way

By putting in the I Hz lamp you can even
calib rate the counter to a reasonable degree
if you are patient enough. It's not a su per
accurate means , but it beats no way at all.
Cou nt the blinks for exa ctly 3-5 minutes and
compare with the nu mber of seconds in the
tim e period you use ( 180 blinks for 3
mi nute period, etc.) . Obviously you should
use an electric chronometer with smooth
sweep second hand as your "standard," and
this "formu la" should be modified for non
60 cycle mains areas. Compare your "clock"
blinks to the standard used and correct your
trimmer capacitor to make y our clock faster
(more blinks) or slower. Power co mpanies
maintain 60 CPS +1 Hz for line frequency,
and most keep t heir sho rt term accuracy
even closer since the National Grid System
was st arted. This way y our standard clock
ca n give you a very accurate 3 or 5 mi nute
period to use . Give this method a try in your
area whether you 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 go tten to wit h in
10Hz on the 10 MHz crysta l.

base lead to meet one another and solder.
This fo rms your own " pad " as there is no
cop per here . T he last two holes are fo r t he
collec tor and- o ne lead of ano ther Southwest
Technical Products pane l la mp mounted
below the over-range lamp . The remaining
lead of this new lamp goes to the 3. 16V
Numitron supply as did the added IIi-La
lamp source leads. T he lamp bli nks o n and
off a ile ti me per second giving a reassu ring
blink to let you know all is alive and we ll in
the ti mebase circuit. It doesn't check the
gati ng 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 WWV circuits, it would be
wise to put t his one in .

ADO
10K - 1/2 W

L---7~ <'"
> (

?
TO
BASE

~
--_ . L E AD TO IC 3 1- 9

o B a RES
E

o ~c '-ADO
/--

in tha t territory . bo th afte r bui lding and in
the fu ture.

While in the timebase ci rc uit , run a 10K
\4W resistor from IC-29 pin I I ( I Hz) to a
nearby open area (no co pper pads) and
solder a lea d from t his resistor to a like open
area around the large filter capaci to r at the
rear corner of t he board. (Sec modified
lay out , Fig.2 .) Drill five small (#6 0) holes
per the new layou t to mount a transist o r to
be wired as in Fig. 3. The hole on the edge
o f the board is ground for the transistor
emitter. The remaining ho les acce pt the base
and the wire from the 10K resistor. Run the
wire through the board from the to p (co m­
ponent side) and fold it and the t ransisto r

TO
L AMP.... -.

Fig. 3 (modified Fig. 8). The addition of a
transistor, a lamp and a resistor adds a visual
indication of the operating tirnebase.

Readout Check

This is another item "borrowed" from
more expensive counte rs at the cost of a
SPST pushbutton swi tch. If you are no t well
acquain te d wit h the ICs used in the project
as I am by my emp loyment , you could
overlook this addition that is already in-

TO FIG 17
3.15Y SUPPLY

IC31-9

,'",10 Hz
~-------'

I
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Fig. 4 (modified Fig. 6). Readou t cneak , Pressing
the pushbutton causes aU segmen ts of the readouts
to light.

Acc uracy - Accuracy

Jn the sectio n under accu racy I men tioned
Ihe clocking method , bu t don't get the idea I
either prefer it or enjoy th e long "blinking"
count (pardon the British pun , it 's my
English ancestry). I have fo r some time now
used a very inexpensive zero-beat method
that tops all I have tried. I have used it to
zero comme rcial, amateur, and test gea r, and
j ust wasn't aware it wasn't as well known as

Burnout Protection

The ECL IC logic being so mewhat expen­
sive, you may want to use the same p ro te c­
tion used by K 20AW in the June 1972 73
Magaz ine article featu ring his 300 MHz
frequency scaler. While in the cou nter he
uses an extra amp lifier ahead o f the so me­
what "touchy" IC 2, it still is comfort ing to
have the added protection o f the old criss­
cross diodes trick of the receiver/converter
days. Use 1N9 14 dio des just as he did in the
June article . See Fig. 5.

,
~2A

00
N914 's

•
o.

50n
,
,

-

A,
-'-

0. '

Fig. 5 (m odified Fig. 4 ). The addition of back to
back l N 914 's adds burnou t pro tection to the fron t
en d.

I thought. (See Fig. 6, added). I mo unted a
speaker in the lid o f my TR-6 enclosu re
since it is already perforated fo r hea t. A
shielde d cable ( RG-174 ty pe, etc.) is used to
route it to t he back apron of the mainframe.
One o ther small module is ad ded to the
converter co mpartme nt, namely Fig. 6.
Audio is tapped o ff the speaker lead and fed
to the zero-beat detector. Normal leakage or
a sma ll lead is used from IC 22 pin 8 to the
input rf Sax- l mod ule to couple a small
amount o f 10.0 MHz rf fro m the timebase to
the converte r. Turn up the volume on the
BC rad io and tune in WWV by ro cking the
BC tu ning capacito r around the i-f frequency
you have chosen. Wi th the counter tu rned
o n you should have a nice clear beat note if
coupling is correct. Tri m this note down as
close to zero CPS as you can by adjust ing
(slowly !) the counte r's tri mmer capacitor.
This will put you within 15 to 20 cycles if
you have reasona bly good hearing ability.
Now, the fac t the ear is a good detector
from 40 to 15 ,000 CPS, and the eye is only
good fo r pulsations of zero to 40 CPS, leads
you to conclude that when you are at
15- 20 CPS and try ing for zero it is time to
cha nge de tectors! By using the circu it shown
in Fig. A, y ou can now see the 15- 20 CPS,
and by slowly t rimming the coun ter trimmer
you can hit fairly near zero . Remem ber that
we are referring to " per second ." If you
carefully do you r jo b, o ne cycle per ten
seco nds 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 wit h the tr immer. Next , a
p isto n trimmer 1 to 5 pF is ad ded in parellel
with the trimmer as a "fine" adjust. Mak e a

PIN 3 OF IC'S
e -II - 14 - 17 - 2 0,

BACK APRON--1 -- SPST1PUS HBUTTON

'co

c1uded in the ICs. By carefully connecting all
of the pin 3's of the SN744 6 or SN74 47
readou t drivers (whichever you use) to­
gether, and then to one side o f the SPST
switch mentioned, and then connect the
o ther side of the switch to ground , you have
a readout check. Mount the switch o n the
back apron, as it is no t used o ften. Pushing
the button briefly (easy o n the power
sup ply, fellas!) will light all the readouts
with the number "8" (all segmen ts lit). This
allows check for filamen t burnou t on Nu mi­
trons, open wiring during const ruction , e tc.
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Fig. 6. Schematic of the added zero beat indicator. It can be assembled on a smalJ PC board and
mounted in the converter compartmen t.

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 Heddy 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 I might be able to clear up
problems arising from not knowing what
makes TTL tick. I must say K20AW gave an
excellent rundown on the use , care and
feeding of TTL in the three articles. If you
are planning any TTL project I whole­
heartedly recommend reading them to keep
out of trouble . Time and time again in my
job I find TTL has more intelligent logic
contro l than you or I. By this I mean almo st
without fail it does exactly what it is
commanded to do. In three years of working
with them I 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 o f the many 73 Magazine
advertisers listing TTL devices, I can only
speak from my own experience with the
three I have tried to date. They have been
excellent in quality and service, not to

mention price. Incidentally, one of those
sources y ielded an SN 7473 that counts
(divides) to a reliable 36 MHz. This means
my basic low frequency part o f the counter
goes to 36 MHz. Use your best SN 74 73
(highest divide frequency) for IC-5 . By all
means try switching IC-5 and IC-2I , sin ce
high speed in IC-21 doesn 't buy you any­
thing anyway.

Only one co mment should be added . The
plus 5 volt, ean be 4.75 to 5.25V de
according to the manufacturer's data and
you can still expect proper operatio n. Use a
stiff and well regulated su pply set t o 4.9 to
S.OY de. Do not try running at o ver 5. 1Y dc
for any reason, as you are killing any margin
of safe ty you have. At 4 .75V de and do wn
the IC, fail to operate , but at 5.25 V de a nd
above the ICs may and usually do fail
permanently. With 33 of them to worry
about, the expense o f a good sup ply is sma ll.
Several good "Crowbar" circuits have ap­
peared to shut things down in the eve nt of
too much current or voltage an d I recom­
mend the use of o ne of them. Also , as
K20AW suggests , put in o nly one or a few
ICs at a time and get sections of the counte r
going, rather than try ing the "in o ne
crunch" method .

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

. . .W9 CGI
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Terry C. Blosser WABMLG
735 Oakwood Avenue
Lancaster OH 43130

THE HAM'S PERFECT

SUMMER JOB?

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

try, perhaps? Imagine yourself operating
yo ur rig under fragra nt pi nes o n the edge
of a crystal-clear lake in southe rn Maine.
That was my ex perie nce a couple o f years
ago, and it can be yours if you would enjoy
teaching amate ur radio at one of the
numerous private camps loca ted through ­
out the U.S.

Camp directors are rapid ly discovering
that it pays to offer more to campers than
standard athle tic fare. With the boom of
technology, pa rents arc anxious to see their
offspring gett ing into the act. And what is
a more practica l beginning than amateur
radio?

Gett ing in touch with these cam ps is
you r first objective. If you're a studen t,
college placement services can generally get
you information . Many camps circulate
their literature throughout U.S . campuses.
The American Camping Associa tio n can
give you assistance in getti ng a radio
posit io n, and ACA standa rds assure you of
a repu table outfit.

Most private camps opera te on an eigh t­
week sum me r and begin recru iti ng sta ff
early in the spring. When in terviewed fo r a
radio counselor posit ion, the re are several
important points to note . First of all,
camps will generally require cou nselo rs 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 Gene ral class tick et with a few
years hackgrou nd in th e techni cal en d o f
the hobby .
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Young camper with two transistor radio he built
d urin g the summer course.

Directors are also concerned about how
well you can o rganize and - most import­
ant - instruct. Keep these th ings in min d
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 rad io counselo rs at
th e camp to discover their problems and
what to ex pect fro m the campers and
administ ration . Since the camp will prob­
ably be too distant to visit, it's a good time
to get opinions on such things as fac ilities,
policies of the camp , and sta ff 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 th ings are prett y well squa re d
away bet wee n yo u and the di rector, t here
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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
arc 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 VO~I 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 is 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, WA8MLGI1. The setup
provided many thrilling demonstrations for the
campers.

73 MAGAZINE



Automatic Station Identifier $65
The CWO-50 provides precisely timed

automatic CW 0. The heart ofthe LIlil is a faetoly
programmed IC; no more cumbersome dIOde ma­
trices. The CWD-50 comes ready to instan with
preset parameters (user may adjust): code speed
- 20 wpm, 10 interval- 3 rrm, audio frequency­
1020 Hz, initial delay- 750 msec. The CWlO-50
wiil bring up the repeater for final 10 after iastuse.
This is the smalest, most versatile, iowest price
CW identifier on the market! To order yours,
give call sign and whether youdesire 'de', Enclose
$65 and we pay poS1age, or remit $10 and pay
balance COO. Fuly guaranteed for one year. We
also haveCWlO·s for other appications. Write us
for more infonnation. For a phone demonstration or
to reserve a C'IVD call Barbara: (303)-794-7234.

IescIf:::,~~,:'=,g:-::~

This will turn your
repeater on.

IDLANQ
What do you get7 A full :A $22995
watts outpu t power With .
automatic deviation con-
trol. 'khanne l cepe- •
bil ity with crysta ls in - '
stalled for .16/.76, .34/
.94 and .94/.94. High
perfo rmance receiver
with mechan ical filters.
Ie and MOSFET front
end. Built-in battery/S
meter. Compact 9" x 3"
x 1 7/8" size. Jacks fo r
external speaker, micro­
phone, antenna and
charge/power. Operation
on 8 " AA" ce ll s, ni-ead
battery pack or AC power
supply (op tiona l). Wi th
carry ing case, less bat­
teries. Model 13~520.

Thi s and other
leading ham

equipment

Sp~~l;~e~'nicd,inc.
10349- 59 S. Western Av e. 106 E. WashinJtu n S t .

Chic_au . Ill. 60643 Mome nce. IU. 60954
"",.' 3i\12) 23 3-8094 (815) 472·6610
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View f rom the shack window.
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demonst rations. For example, t ry using a
sma ll AM broadcast transmitter to transmit
campers' voices to a radio. Following this,
the campers are inevitably curious to know
why the things worked, which lead s in to a
block-diagram ming chalk ta lk .

During the second week, you ' ll prob­
ably be scheduled for the remain ing groups
and certa in "optional pe riods" during
which the campe rs ma y appear fo r add i­
tional radio instruction . The second week
is also an im portant o ne as far as you're
concerned . By no w you ' ll be familiar with
the aptit u des o f the cam pers a nd be able to
spo t the shiny . excited eyes that betray a
potential rad io ad dict. Many boys will be
inquiri ng about ham licenses a nd pract icing
on their o wn the ten or so Morse code
charac ters you've taugh t them .

This is t he 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 t inkering
lists. Man y of thi s genre will no t be
gung-ho about getting their a ma teur tick­
ets, but will wa nt to learn more about
electronic gadget ry. The o ther variety o f
cam per is generally the o lder group (and
the non-athlet ic type) who go in for the
challenge o f the co de and theory . As I
discovered , it is necessary to div ide these
two differen t types for separa te class ses­
sio ns. Not o nly does it preserve your own
sani ty, but it pe rmi ts m ore rapid learn ing
and progress fo r the campers .



When you do this pen and paper jug­
gling act , there arc 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 is 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 fo r the summer, most
campers balk at a continual diet of lectures
and demonst rations. They want to do
things with their hands, some thing elec­
tronic that is workable. So, in ad di tio n to
the two lecture groups, you'll need two lab
sessions, or at least one sepa rate 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 th ings like trans­
mitter or receiver kits. My star pupil did a
beautifu l job of the Heath HW-1 6 Novice
transceiver. It's also a time fo r the co unse­
lor to recognize his own tech nical limi ta­
tions.

After all this is on paper, pack up your
wit and persuasion and present it to the
adminis tration. Assu ming you can be guar­
anteed defin ite scheduling fo r 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 finan cial arrangements with
the parents. Out of twenty boys in my
group , the parents of only one thought the
camper couldn't co mplete a project. As I
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
rad io group wiJI enjoy demonstrations and
lectures on simplified theory in addition to
their lab. This group will probably sha pe
the co urse the mse lves, with the varie ty o f
questi ons 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
amateu rs and all three responded affirma­
tively, and I had the awkward pleasure of
refusing two. It only testifies to the he lp­
fulness of the radio fratern ity.

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 cam pers
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 he lping 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 addit ion to evening rage hews wit h
the gang back ho me. On your one day off
per week, you are free to tour the sur­
rounding countryside. Above all , the le tters
yo u'll receive later on from your sum mer
camp boys will put the icing on the cake.
Have a good summer, and good luck!

. ..WA8MLG
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THE DOUBLE

COAXIAL ANTENNA
A sim ple alll elllla fo rm tho! provides essentiallv the same
performali ce characte ris tics as a f olde d dipole all le ll ll a
bUI with direct coaxial-lin e f eed requiring no baluns
or other matching devices

Joh n J. Schultz W2EEY
1829 Cornelia S tree t
Brooklyn NY 11227

T he fold ed dipole an leona is one of the
most po pular antenna forms used by ama­

teu rs. This is still true today. alt hough the
fo lded dip ole h as declin ed a bit in popularity
over that which it enjoyed in the 19 50s. The
reason fo r the decline in po pularity is
undoubtedly due to the fact that the usual
fo lded dipole cannot be directly fed with a
coaxial tran smission line. The usual half­
wave folded dipole const ructed of 300n
twinlead mu st be fed with 30an transmis­
sion line and a balun used at the output of a
transmitter h aving a So-7Sf2 coaxial output,
or the antenn a can be fed with coaxial
transmission line and a balun tra nsfo rmer
used at the antenna. In either case, a certain
amount o f inconvenience and expe nse is
involved. Some amateurs simply do not want
to add the necessary components to the
antenna system and set tle for the use of a
simple dipole which can be directly fed with
a coaxial transmission line.

Anyone who has ever used a fo lded
dipole , however, will usually no tice the
difference in performance between a fold ed
dip ole and a simple dipole. The fo lded
dipole an te nna has a much broader band­
wid th and fa r less retuning of a transmitter is
req uired as frequency changes are made
within a band . On the higher frequency
bands especially, one ca n o ften QS Y across
the en tire CW or phone portion of a band
without h aving to touch the ou tpu t tuning
on a transmitter (assu ming a relat ively low Q
transmitter o utput circuit) .

Also tied in with its bandwid th character­
istics , the folded d ipole seems to be fa r less
sensi tive to its physical placeme nt effec ting
it s swr. Thus a fo lded d ipole can be put up
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in ma ny situa tions where the antenna legs
must be bent or otherwise no t run in a
straigh t line and still perform well. A regu lar
dipole erected in a similar situation may well
have to be carefu lly pruned to work well on
a narrow portion of a ba nd. Sometimes
opera tors who use a folded dipole after
having used a sim ple dipole cla im that the
fo lded di pole performs better. This is usually
o nly t rue because the sim p le dipole was not
carefu lly matched to begin with, or the
relatively severe frequency bandwidth limita­
tion of a simple dipole made of thin wire
was no t fu lly realized.

After the above discussio n, the rea der
may expec t that the antenna to be described
in this a rticle is some new form o f folded
dipole . T hat is actually not the case, al­
though the antenna described does have the
performance characteris tics of a folded di­
pole but with a direct coaxial transmission
line -feed . It basically adapts the desirable
feat ures of the fo lded dipole anten na fo rm
to the present day almost universal use of
coaxial t ran smi ssion lines without requiring
th e 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-eoax anten ­
na.
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Fig. 2. Basic operation of antenna depends on fac t
that sligh lly shorter than ~X an tenna (A) presents
capacitive terminal reactance while sligh tly shorter
rl:an ~X shorted stub (B) can present com pensating
in duc tive reactance.
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least WW II days but then m o st transmitt ers
had balanced ou tpu ts and a regular fo lded
dip ole was a mo re convenien t an tenna fo rm
to use .

The basic dimensio n of the d ouble-co ax
dipole is shown in Pig. 1. Note tha t the
shie ld of each coaxial line section in the
antenna fla t-top is connec ted to the inner
conductor o nly at the outer end of each
section . The shie ld of each coaxial line
sec tion a t the center of the anten na is not
connected to the inner conductor, but o nly
to the coaxial transmission line .

The electrical operation of the anten na
may not be apparent at fi rs t glance but it is
basically simp le. If o ne forge ts fo r the
mo ment that each coaxial sec tion in the
antenna flat -top has an inner cond uc tor, it
will be seen that the sh ie ld o f each section
and the wire exte nsion at the o u ter end of
each sec t ion form toge ther a simple dipole
an te n na . Cons ide ring then the inner con­
ductor of each coaxial sec tion, each coaxial
sec tion fo rms a shorted stub placed across
the dipole terminals. Since each stu b is less
than O.25X long, it produces an induct ive
reactance . As sho wn in Fig. 2, the reac tance
o f the sh orted stu b varies as its effec t ive
length varies with freq uency and the reac­
tan ce at the antenna terminals o f a simple

Construction

T he ante nna can usually be co nst ruc ted
without the use of any special materia ls. It is
no t necessary to use the same type of
coaxial cable for the stubs in the fla t-top
portion of the an tenna as is used for the
transm ission line. Usually, ho wever , it will
be convenien t to do so. In any case , a 50n
coaxia l tranmission line shou ld be used to
feed the an ten na.

T he center con nec to r fo r the anten na can
be a coaxial tee if care is taken to insulate
the necessary port ions o f the an ten na. That
is , t he shield o f o ne of th e coaxial sec tions in
the flat-to p will have to b e insulated from
the coaxial con nec to r going into the tee and
con nec te d via an ex te r nal wire lead to the
cen te r cond uc to r of the coaxial transmission
line which feeds the antenna. The cen ter pin
o f the coax ial connec to r used for th e coaxial
transmission line into the tee con nec to r also
has to be removed .

An altern ative to the use of a tee connec­
tor is to sim ply const ruc t a ce n te r connec tor
using a sma ll p iece o f 3 x 3 in. Bakeli te , or
simila r in sulating material, as shown in Fig.
3. Simp le hard ware store U-damps are used
to hold each coaxial line sec tio n in place.
Once the con nector is const ruc ted and
wired , it should be thoroughly covered with
a good coating of insu lating varn ish both to
preven t the hard ware components from rust­
ing and to preven t moisture from entering
the exposed ends of the coaxial lines . T he
use of this type of con nec tor does no t
require that the length of coaxial line used in
the flat-top portion of the antenna be cut in
the midd le in two pieces. Thus, the flat-top
po rt ion of the an te n na gains added mecha ni­
cal strength.

Figure I shows the end sections of the
an te n na fla t-to p as single pieces of wire . This

d ipol e vary with freq uency as the effec tive
length of the an te n na changes. The o vera ll
resu lt is that o ver a broad portion of each

band , the reactances ca nce l each o the r and
the input impedance of the an te n na remai ns
essen tially consta n t. This is t rue because the
resistive portion of the anten na impedance
varies in value slowe r around the resonant
frequency of t he d ipole t han d oes the
reac tive componen t of t he impedance.
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type of construction will suffice for opera­
tion over almost all of every high-frequency
ban d excep t 80m. The swr will gene rally be
less than 1.5: l 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
sec tions . Generally, this proced ure 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 sect ions are
shorted . The center wire in the "fan" should
have the length of the single wire end sect ion
as calcula ted from Fig. I.

Summary

It would be nice to claim that the
antenna form presen ted is a new o ne . Such is
not the case, ho wever, although the antenna
wilt be new to many amateurs and should
solve many of the operationa l problems
encountered with sim ple wire dipole anten­
nas. Certainly for the expense of a bit of
extra coax ial line. anyo ne about to construc t
a single-band dipole antenna shou ld seriously
consider the advantages of the double-coax
antenna -,

Fig. 3. Simple home-brew center connector for
an tenna easily interconnects coaxial lines. Finished
assembly should be weather protected with var­
nish.
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Curtis Hoffman W1ELU
169 Milham Street
Marlboro MA 01752

AN ULTRA-RELIABLE

NON-FALSING

TONE DECODER

O nce a simple repeater has been con­
structed and debugged it is q uite

natural to consider the addition of extra
receivers, autopatch, etc. To graduate frorv
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
con tro lling "ex tras" in an advanced repeater
fro m the car or base station . The first and
most sensible method of remote con tro l is of
course in band signaling or tone con trol.
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 ot her undesirable short term
energy falls in the pass band of the decoder,
unwan ted tripping of control circ uits occurs.
This problem, which is quite rea l, can cause
serious control d ifficulties to the home­
designed an d 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 pictu re appears from above,
useable and very reliable control can be
util ized by carefu l design and the use of
modem mic ro circuits.

JUN E 1973

The circuit to be described is a design
which has been in use in many amateur
repeaters, fire de partment radio control of
town sirens, and call up of auxiliary firemen.
The heart of the decod er is a recently
available micro circuit, a Signetics NE 567.
Within its little 8 pin DIP body lies approxi­
rna tely 60 transistors. They funct ion as a
highly stable phase locked lo op with detec­
tion and lo gic output circui try . Frequency
and bandwid th are independently adjustab le
externally . With the pot shown between pins
5 and 6 of the NE 567 the frequency is
adjustable between 500 and 3000 Hz. T he
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
outpu t transistor conducts turning off Q I .
The 270K resistor and 2 pF capacitor form a
time consta n t of approximately I second.
With QI off, the C charges. If and only if the
decoded tone remains for I second will the
voltage in the 2 JJ F reach the firi ng poin t of
Q2, a unijunction. If the tone does not
remain fo r a full second, the output transis­
tor in the NE 567 turns off and in tu m Q I
conducts, discharging very rapidly the 2 pF
capacitor. Using this method of non linear
integra tio n, tra nsie nts, voice peaks, etc. can­
not trip the decode r. A steady freq uency
stable tone of I second duration is all that
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Fig. 1. Schematic. All transistors 2N3859A unless specified otherwise.

can fire 02. When 02 fires, it pulses the base
of 03 which with 04 forms a flip-flop. 03
conducts causing Q4 to open. A time con­
stan t formed by the 10k, 500k pot and the
47 JJF 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 04 resett ing the flip-flop to its
original state. If the COR inp ut to 08 is
made positive any time during the charging
of the 47 /.IF 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
I- 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 is 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 coil
connections with the relay RLY I so that
base station monitoring of a crowded re­
peater channel is endurable. When someone
wishes to communicate with a so equipped
station, a I second tone burst is all that is
required to open the speaker. Using the
timed tum 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
tes te d are avai lable from Hoffman
Elec tronics, 169 Mil/ham 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."

.. .Wl ELU
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J . L. lIiffe VE3CES

1159 Flagship Drive
Mississauga , Ontario
Canada

AN AMPLIFIED,

CALIBRATED, SIGNAL

STRENGTH METER
Tun e quads, coils, mobile whips, all sorts oj
Ihings unlh this simple resettable device.

f ig. 1. Diagram o f the field st re ngth meter.

To use the normal rf attenuator method
of switc hed T-pads requ ires complicated
shields and quite a few resistors. Also the

R ecen tly , I had the problem of tuning a
four elemen t quad. As you mayor

may not be aware, these beasties are su p­
posed to be tuned from the rear for mini­
mum signal. A quick check showed none of
my friends had a signal st rength meter, so I
prepared to degrade myself and bu y o ne. A
look at a fe w prices convinced me to bu ild .

Since I 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 att enuator and enough
gain to make a fairl y wide input range. It
also had to be cheap!

The result is shown in Fig. I.

a ttenua tor 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 circ uit is no longer frequency
sensitive .

The incoming rf is tuned by C I-L2 . C I
can be any small variable. I used both
sectio ns o f a dual 15 pF because my local
surplus store has them for 60¢. For VHF use
only I section.

L2 is wound on a plastic pill bottle about
I" in diameter and ta pe ring to 7/8". To
cover 13 - 24 MHz, I used) 1 turns spaced
over about an inch . L I is 2 turns over top of
L2. I tried bandswitching with another pill
bottle faste ned on the other side of the
shield from L2. The idea was to bandswitch
another freq uency range but I find it more
conven ien t 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. D I can be any diode. I used
a IN~4 because I couJd then specify it and
know it would work, but I tried a computer
type which also worked. If you prefer the
meter to peak rath er than dip , reverse D I.

Rectified rf from D1 is put on the top of
RI , th e calibra ted a ttenuator. R2 in series
with R I gives the 0 dB point at its junc tion.
For a 30 dB range, R2 is 4 7K if R 1 is I Mrl
This doesn ' t q uite fill the range but is close.
Changing the value of R2 will change the

""
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range but 30 dB is considerably more th an
th e FIB ratio of most beams.

01 is a 2N503 3 FET. The high input
impedance o f Q I allows us to se t the
calibra tion of R I directly by dc voltage
measuremen ts on the VTVM since it does
not draw any base (ga te ) current. It is OJ

p-channel device. If you use an n-channel
type you will have to cha nge the ent ire
biasing of the circ uit and also reverse D I .

Q2 and Q3 form a di fferential amp lifier
to drive the meter. Q2 is necessa ry to avoid
loading 0 I and I had quite a bit of trouble
balancing the meter agains t battery vo ltage
changes until I added 0 3. It will now
o perate from 8.5-9.2 volts with no trouble .
The 10K po t in Q3's base centers the meter.
The meter I used is a 250 J1A tuning meter
with no markings on it except a red/white/
blue bar. This is aU you need since we
calibra te on Rl , no t the meter.

Operation

The meter is quite sensi ti ve and with a
two foot antenna I could get a reading
severa l hundred feet behin d my quad at 60
watts input. First tune the input (which is
quite sharp ) with the at tenuator set at zero.
This is the lea st sensitive position. Now set
the meter for a convenient reading near the
center scale with the incoming signal still on
using R3. Adjust your antenna. When you
feed it power again th e reading will not be
quite on scale on the meter but turning up
RI will allo w you to put the meter back to
the origin al posit ion. Do not touch R3. The
reading on R I is now the increased gain in
dB needed to bring the signal back to its
o riginal stre ngth. In o ther words, the de­
crease in signal stre ngth.

Note that during measurements you need
a received signal to use R J. With no signa l
the meter will be o ff sca le.

I have also used the meter to align
oscilla to rs and doublers in my two me ter
receiver. A probe can be made for this from
t wo tu rns of wire on the end of a piece of
coax. The high gain available allows t he
pickup loop to be qui te fa r away wh ich
reduces de tu ning. Adjust ments show up well
o n the me ter .
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Paul L . Rinaldo K4Y KB
1524 Sprin gvale Avenue
McLean , VA 22101

N CKEL-CAOMIUM

BATTERY PACK

FOR PORTABLE FM

T h e n ic ke l-cadrnium battery pack
described in this article was design ed to

match my two meter transceiver. This home
brew project was undertaken to eq uip the
transceiver for portable opera tion in the
field away from the car o r ac power. The
const ruction mainly involves cu tting and
bending sheet aluminum. The entire project
can be complete d in about three or four
evenings.

Considerations

My unit is a 12...channel, so lid state FM
transceiver capable of 10 watts o f rf o utp ut.
My transceiver case measures about 3Y2" x
8" x 7Y2" and it weighs about 8Y2 Ibs. It
o perates to full specifications at 13.8V de
and gracefully degrades as the volt age is
decreased. Measured curren t requ iremen ts
are 2.5 A transmit , 220 rnA standby and an
average o f abou t 220 rnA receive.

Overall, the elec trical characte rist ics of
the unit lend themselves to battery o pera­
tion , excep t fo r the relatively h igh battery
drain in the receive and standby co ndit ions.
The drain can be reduced by about 120 rnA
by switching off the pilot lamp s.

JUNE 1973

The stat ion ju nk box was the source of
10 size D nickel-cadmiu m cells which were
saved for such an occasion . These cells are
mounted in a plastic "egg crate" measuring
7'h" x 3" x.2W' . Fortunately , the plastic

Photo 1. Bottom view of treneceiver and nickel­
cadmium battery pack.
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container proved to be a perfect fit for the
outline dimensions o f the transceiver. The
same is true for F cells which have th e same
diameter as th e D cell but are so mewhat
longer. The capaci ty o f a nickel-cadmium F
cell is 6.5 Ah at th e 5-hour discharge rate,
while that of the smaller D cell is 4 .0 Ah.
Although the larger F cells were preferred ,
none could be located a t low or no cost. So
the D cells were used .

Construction

The ba sic box is constructed of 0 .063­
inch thick shee t aluminu m. The top consists
of a shee t folded at right angles I Y2" from
each end to match the top of the transceiver
cabinet. The length of the top is 3Y.!".

The bottom of the battery box is so me­
what difficult to form using tools available
to the amateur. So , after some experime nt­
ing, I elected to cu t the top and bottom
covers so that they just meet. The joint was
made by mounting a 31/2" x 3/4" aluminum
strip inside the seam. The bottom o f the
strip is secured to the bottom cover by
means of two aluminum rivets. The top o f
the str ip is joined to the top cover with two
small metal screws. Like the top cover, the
bottom cover is cut to a length of 31/2" . The
difficulty with the bottom cover is bending
the corners to match the transceiver outline.
The start and finish of each bend were first
determined by measuring the transceiver
bottom cover by making pencil marks on
masking tape . These marks were then trans­
ferred to the aluminum sheet to be bent.
Numerous slight bends were then mad e
between these marks until the original bend
was virtually matched . An aluminu m break
was used . An expedient is to use a bench
vice and several pieces of hard wood .

The back cover o f the battery box (no t
shown in the pictures) is a fiat shee t of
aluminum with the corners rounded to
confo rm to the o utline of the case. The back
cover is secured by 4 machine screws t ha t
mate with nutplates riveted to the top and
bottom covers.

The front panel is formed fro m shee t
aluminum cut to size. The four comers are
cut o ff diagonally , and the last 1/ 2" margins
o n all sides are folded at right angles. A
chassis receptacle and guide pin are mounted

88

on th e front panel to mate with the rea r
panel of th e t ra nsceive r. The battery box
front panel is secu red to the top and bottom
covers by four me tal screws.

The plastic "egg crate" needs to be cut
down on two of its corners to conform to
the rounded corners of t he bottom cover of
the battery case. A power drill and sanding
disc can be used. Depending on the length of
the meta l screws used to comp lete the seam
be tween the top and bottom covers, it may
be necessary to cut an additional groove on
each end of the "ess crate." When the
batteries are inserted and the battery box is
assembled, the "egg crate" is held securely
arou nd the edges by the folded margins of
t he fro nt pa nel and the nutplates used to
mo unt the hack cover.

Finishing
After the aluminum work is fi nished, t he

corners and edges should be filed smooth.
Emery cloth is use d to remo ve any scratches,
and a buffer may then be used if one is
available. Befo re painting, it is important to
remove all d irt and grease. This is best done
by taking the aluminum parts to a shop with
ano diz ing or o the r suitable fin ish ing process,
A fair subst itu te is to clean the aluminum
with alcohol. After the aluminum is clean ed ,
it should not be touched with the hand s a nd
should be pa inted as soon as possible.

A search of the lo cal paint sto res and a
few random inquiries failed to tu m up an
answer o n how to match the pain t used on
my rig. Apparently , it is a spu ttered se mi­
gloss epoxy ena me l. Rather than to prolong
the search, black wrinkle varnish was used

Photo 2. Nickel-cedmium ba ttery pack with fron t
panel open to show individual cells in th eir plastic
"egg cra te."
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40 Thru 20 Meiers

66 Ft
35 Ft
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SEND FOR OUR BIG NEW CATALOG!

Model 75 40HD $40 .00
Mode l 40 ·20HD $33 00

69 Ft 80 ·40-15 Meier (CW)

300 S. S hawnee
Leavenwo r t h . Ka nsas 660 48

Sub-Audible tone

66 FI 75 Thru 10 Meiers
66 Ft 7S Thru 20 Meters
Model 80·40 HD $4i .OO

fO.

$6000
$50.00

Mode l 75 -10HD
Model 75 ·10 HD

Encoder $8.95

O RDER DIRECT OR WRI TE
FULL INfORMATION

KITS

Photo 3 . Nick el-cadmium battery pack front panel
showing 6-pin "Jones" receptacle and guide pin.

Charging

Nickel-cad mium D cells (whe n fu lly dis­
charged) should be charged fo r 14 hours a t a
constant-curre n t rate o f 400 rnA. When
discharged, the voltage is about t .O to 1.1
volt per cell. Near the end of it s charging
cycle, the voltage is 1.35 to 1.45 volt per

on all parts of the battery box except for the ce ll. After set tling down after a charge, the
fro nt panel. The painted parts were baked in voltage should he nominally J .25 volt per
a 250

0
oven for 15 minutes. cell. If Y0!1 have one in the shack , a d e ben ch

Following the painting, four rubber bum- supply with volta ge and curren t meters can
pers (feet ) are riveted to the bottom cover. do a nice job of charging nickel-cadmium
Rivets are used because the "egg crate" does batteries. Or, a small battery ch arger could
no t leave enough room for the nut and screw be built from available parts.
normally supplied with the bumpers. An ac power su pply can be used as a

Wiring o f the receptacle is simple . Heat- constant-voltage cha rger for the n ickel­
shrinkable tubing is used to cover each cad miu m batteries. When the battery is,
solder connection . initially placed on charge, the charging cur­

The final touches are the add ition of the rent is high . The cu rrent ta pers to a t rickle as
guide pin and catches on the sides of the the battery approaches end o f ch arge.

CIMOIl ' AItID
EXCLUSIVE 66 FOOT 75 THRU 10 METER DIPOLE

NO TRAPS - NO COi l S - NO STUBS - NO CAPACITORS
Fu ll y Ai , r " " ed - Tho u sonds A/reod y in Un E==

Ii bb! ¥4E§Ri t¥:1- ? ' IJII'

#164 0 % Copper Weld wirr annulrd so II ha ndles lI. e soft ~pef wll e- · Rated for belter th an full Ir gal power AM / CW
or SSB·Cou lal or Bala nced 50 to 75 oh m feed hne-VSWR under 1.5 10 1 at most helghts- Statnless Steet har dware­
Drop Proof Insulators-Temflc Performance-No coils or na cs to brn . down or changr under weather conditions-Camp·
lete ly Assrmbled , eady to put up--Guararll '.'ed I year-ON[ DESIG N DOES IT All: 75 · IOHD-O Nl Y $1 2 .00 A PAND I

• Compatible Wi t h all sub-aombre tone systems such as
Private L ine , Chan nel Guard, QUiet Channel, etc .

• G lass epoxy PCB 's & srrrcon «strs through o ut .
• Any reeds, e xce p t spec ial d ual co il types m a y be used :

Motoro la, G. E., R CA . S.D. L.. Bremco, e tc ,
• All a re powered by 12 vdc.
• Use on a ny tone fre q ue nc y 67 Hz to 250 H z
• Small size 1.5 >:: 4 >:: .7 5 "
• A II par ts meluded except reed r-nd reed socket
• Post paid - Calif. residents add 5 % sales tax

COMMUNICATIONS SPECIALISTS
p 0
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battery box. Suitable catches are somewhat
hard to find in the usual elec tronics or
h ardware sto res. The catches used were from
someone else 's ju nk box , and their o rigin is
unknown .
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ACTIVE AUDIO FILTERS

Results

In theory , if you use the battery on an
80/10/10% (standby/receive/transmit) basis,
the power required for one hour of opera­
tion should be as follows:
48 min , 80% standby (.8h x .08A) = 0.64 Ah

6 min,l O%receive (.Ih x .IOA) = 0.01 Ah
6 min, 10% transmit (. Ih x 2.5A) = 0.25

Total for I hour of operation = 0.90 Ah
Thus, if you divide 0.9 Ah required for I

hour of operation into the total of 4.0 Ah
available from the battery, the battery life
should be 4.4 hours per charge . However,
most (alas not all) amateurs listen much
more than the arbitrary 80/10/10 formula
would suggest. So far, an average of 6 hours
operation per charge has been ob tained.

Switching Lamps Off

Because the two pilot lamps used in the
transceiver draw about 120 rnA, it is de­
sirable to eliminate this drain when operat­
ing from batteries. A ground rule for the
switching scheme was that this be a "no
holes" modification to maintain the resale
value of the transceiver. After some thought,
a magnetic proximity reed switch was
chosen. An SPDT type was selected and
wired so that the lamps would be normally
on. The reed switch is mounted o n a small
aluminum bracket and is located imrnedi­
ately behind the front panel just below the
panel meter. To turn off the lamps a bar
magnet is placed over that section of the
front panel. Some rubber cement helps the
magnet stay in place yet leaves no perma­
nent residue.

If you have never worked with magnetic
reed switches, a word of caution is in order.
If you plan to bend the leads, long-nose
pliers should be used to hold the wire to
provide some relief to the delicate glass
envelope.
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WRITE FOR FREE SPEC SHEETS!! I

P.O. Bo~ 494 C
Miss. Stil le, Ms 39762

WORLD OSLBUREAU
5200 '.Mm. AYe., Richmond CA USA 94804
THE ONLY QSL BUREAU to h.ndl••11 of
your QSLs to .nywh..... ; next door , the next
stat. the n.xt co u nt y. the whol. world . Just
bundle t hem up (p i.... errange alphebetically)
and send them t o us with paym.nt of 5lf ~h.

MFJ ENTERPRISES

IC'S FOR SUPER HIGH PE R ~O~jCE

CW FILTER ICWF·21 Get raZOf
sharp ",,1"<:I'~'IV. No ''''l)edan<;;e
match,ng' BW (~Ieclabl,,) 80 Hz.
110 Hz. 180 Hz. Cl!f\ler
f r~uenc:v F- l 50 Hz. Sk"lt 60
db down ill 'h f and 2F ; 4 op
~,. 2"~3" PC bo¥d; $1495
... . t'd. tested. guaranfeed;

S 12.95 k' l . CW" ..o/ : :)12.95 KIT . :s 14 Sl> WIHE D

CW MINI FILT ER (CWF-Jl 1 ,!>"~ 2" PC board, C"OW r-eccercv F-7!>O
Hz; 30 db down il t Y.. F ."d 2F; BW 11 0Hz; 2 OJ) amps; 58.95 wi red,
tested . gUiI.an tet:!'d . 57.95 kit .

l OW PASS FILT ER (LPf· ,) R""im"t se t cutotl 500 Hz 10 20 KHz;
Fac to ry sel la 2.5 KHZ; Rol lo fl4 8 db pe r oela..,,; Inpu t imp 1 M; Gilin" ';
5 co amps; 2"~3" PC bo.1rd: $16.95 w,ted. tested. guoo 'oI"'lteed; $ 14.95 kil.

• • • °ple_ indu~ 550t DOS'. on ill 0I'de", " • • •

Isola ted - Pad · Drill · Mill
Prl!Cision Ci rcui t board co nstruct ion
with out e lc hing. F ilS hand d rill, elec tric
drill, " Yan kee" sc~iver. Simp le, fast,
eco'l()f'nicltl , safe .Sizes: .250. .160 Dta,

$6.50 ea.

14'51C:i~r~~:"~~~~o
J PO BOX 3504 CUPERTINO, CALIF 8501.

ENJOY EASY,
RESTFUL KEYING

$21 .95 to $43.95
THE YIIROPLEX

CO. , INC.
8 33 Broadway .

New Y o rk. N Y 10003

Summary

This battery pack can be constru cted by
the average amateur in several evenings. It
will opera te the average FM rig for more
than 4 hours in the field o r during emer­
gency power outages. The constru ct ion tech­
niques are straightforward and may be modi­
fied to su it other solid state equipment.

. . . K4YKB
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Irvin g M. Gottlie b W6 HDM
93 1 Olive St.
Menlo Park CA 94025

A ll Ohm mete r th ot d evelops ollly
250 m V liceross its terminals will
take th e headuch es out of ch eck­
illg circ uitry that f ools th e av('r­
age VO.lI.

AN OHMMETER FOR
SOLID-STATE CIRCUITS

I t might appear neither relevant nor
timely to state that an instrume nt for

making quick resista nce-measureme nts is in­
d isp enable in servicing a nd development
work. It certainly is true that the YOM and
the electronic meter have been with us for
many a moon . And look at the recent
so phistications and improveme nts - taut­
band meters, VOM's with la,aaan per volt
and even greater sensit ivities, FET "fro nt
ends," digita l YOM' s, etc. Quick resistan ce­
measurements , indeed! Wh ere is the prob­
lem ?

Have you ever tried to trou ble-sh oot a PC
board loaded wit h semiconduc tor devices as
well as resisto rs , capaci tors, a nd ma y be
inductors, transformers, and you-name -it?
Cha nces are it proved deceptively difficult
because the 112V developed between the test
prods of the ohm meter fo rward-biased
various PN junctions , thereby mak ing resis­
ta nce measureme nts q uestionable , in deterrni­
nate, and downright bewildering. Oh sure,
reversing the polarity o f the prods can p ay
dividends, but in a comp lex circu it it is often
only possible to make limited progress in
this way. Besid es, it is a pain in the neck
because o ne has to constantly ana lyze and
prac tica lly re design the circu it in orde r to
ascertain which way the prods should be
applied.

How much nicer it would be to be able to

JUNE 1973

move n im bly from point to point, o r comp o­
nent to compone nt, and not have to worry
about the shunting action of PN ju nctio ns.
For exa mple, conside r the typical audio
amplifier. Suppose the circuit is inoperative
and it is desired to check all components
wit h the ohmmeter. We could re move all of
the semiconductor devices and the n app ly
the ohmme ter test prods to the remaining
compo ne nts . In this way a bad or wrong­
valued resistor could be readily found , as
could a leaky or otherwise defective capaci­
tor. If none of the remain ing board­
compone nts are fa ulty, we could then con­
ce ntra te o n the semiconduc to rs (or for that
rna tter, the semiconduc tors could be
checked first) .

The o nly trou ble with the above proce­
dure is that the semiconductors are ofte n
soldered in place. Removing them is very
time-consumi ng and more likely than not ,
t hermal damage will be inflicted as one's
patience deple te s during ex trication of a
stu bborn eleme nt. There just h as to be a
better way! One can purchase a VO M or
electronic meter wit h much less than six­
hundre d millivolts develo ped betwee n the
test prods. Suc h an ins tru me nt will ignore
healthy solid-s tate eleme n ts, greatly fac ili­
ta ting test procedure .

Another way to fly is to rapidly and
inexpensively constru ct a specia l oh mmeter

91



ec MlCROtIMPERE
DC ClfiRENT METER

INTERNAl RES5TANCE
API'RO< eoooe

oh mmeter for the lo w range , or as a series­
type o h mmeter for the high range.

Popula r 20,OOOn per volt VO M' s employ
50 IlA meter movements which have an
internal resista nce in the vicinity of sooon.
On ma ny of these instruments, a 50 IlA
current-measuring function is provided.
Ho wever, rather than clutter up the already
congested scales of such meters with ad di­
t ional markings. it would appear desirable to
make a conve rsion ta ble re lating micro­
amperes to oh ms . Inasmu ch as this intro­
duces an in convenience during test proce­
dures, the best bet is probably to o b tain a 50
J.l,A de cu rren t meter. Then one is free to
inscribe high and lo w oh ms calib ra t io ns as
shown in Fig. 2. T his drawing is in tended as
a general guide and is very approxima te o
So-called sooon me te rs will vary consider­
ab ly in actua l resistance and it would no t be
practical to provide a u niversa l temp late for
t ransferring scale markings to meters . Meters
also vary in linearity and accuracy. It is
mu ch better to calibrate the individual mete r
eve n t hough accuracy may no t be the
primary goal in a me ter for genera lized
trouble-shoo tin g.

With regard t o scale calib ra tion of the
meter face, the ensuing pro cedure is a
st raigh tfo rwa rd way t o get a reasonable
start . Acquire pairs o f the follo wing 5%, J;2W,
composit ion resistors : io, 100, 1000, 10K
and 100K n . Accord ing to the way each pair
is used ( pa ralle l, singly or series) we then
have at leas t the fo llowing calibration values:

Fig. 2. Approximate appearance of high and low
range ohms scales. To be used only as a guide.
Actual calibration is made with th e use of known
resistances.

, •
"""" HI :.,.. LO OM

SELECTION o «
; )

3.31<

It"" c; '"ZERO 2H404A
AOJJST....

~yl
1,5v

T "O"CELL

for testing solid-state circuits . I have de­
veloped a simple hut effective o hmmeter
which I will now describe.

Figure 1 shows the circuit of the low­
voltage ohmmeter. Only about 250 mV are
developed across the test prods, fa r below
the value capable of forwa rd -biasing silicon
junctions in solid-state devices. But what
have we here? A de curren t me te r is in the
collector-base circuit of a transistor co nnec­
ted in the commo n-base configuratio n.
Emit te r-base bias is provided by BI , but
look as o ne may, there is no obvious sou rce
o f collec tor bias. Nor is there any su b tle o r
tricky cu rre nt path for polarizin g the collec­
tor. Ho w then can the transistor d eliver
curre nt to t he me ter? Actually, this is a valid
way of utilizing the charac te ristics of a
transistor. Although infrequen tly encounter­
ed, a transistor so emp loyed is capable of
providing collector curre nt with zero-applied
collector voltage! In so doing, the t ra nsistor
develops about 250 mV between collector
and base (this is t he maximum voltage
available at the test prods). Alt hough th is
mo de o f tra nsistor opera tion is n ot gene rally
useful , it is jus t what the d o ctor o rdere d fo r
o u r purpo se. It should, however, be realized
that a germanium t ra nsisto r such as the
2N404A must be used .

Ot her than the u nique curren t-so urce for
the micro am meter, th is o hm me ter opera tes
in the same manner as conventiona l ins tru­
me nts . Note the range switch, SW2, enables
t he meter to be used as a Sh u nt-type

Fig. 1. Schematic circuit of the ohmmeter f or
solid-sta te circuits. Transistor Ql need not be a
2N4 04A. Any small signal PNP germanium type
will work.
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5, 10, 20, 50, 100, 200, 500, 1000, 2000,
5K, 10K , 20 K, 50 K, l OOK, 20 0K. By
a PPfa p riate co mbinat ions o f different
values, one readily comes u p with such
values at 70, 700, 7000n, etc., or ap proxi­
mately 14, 140 , 1400, etc . Additional resis­
tors ca n be obtained for more extensive
calibra tio n. Decade values a re the mo st
useful. Caution should be exercised in any
attempt to in terpolate calibra tio n mark­
ings - th is just is not easy to do o n a scale as
nonlinear as that of an ohmmeter. Two
scales are ca librated on the meter face, o ne
for the high oh ms-ra nge , and the other for
the low-ohms range. The ex tremes o f the

high ra nge are lOOn and 150K. The 150K
marking is close to the zero of the 50 p.A
scale . The extremes of the low range are
Ion and 3K. The 3K marking is clo se to the
"50 " of the 50 fJA scale. When calibrating,
freq ue ntly check the zeroing of the meter.
This is accomplished by means of RI. O n
the high range , an exact full-sca le meter­
deflection must exist with the test prods
shorted . On the low range, an e xact-full-scale
meter-deflection mu st exist with the test
prods apart.

The to tal measuremen t range of t his
ohmme ter is ten to one-h undred thousand
oh ms with useful estimates possible some­
what beyond this range. It happens that such
a range is adequate fo r the majority o f tests
in solid-state circuits. Although megohm
resistance values are occasionally encoun­
tered, the pronounced tendency is fo r the
resistances to range from several tens of
oh ms to several tens o f kilo-oh ms .

To use t he o hmmeter simply place switch
SWI in its ON position and zero the meter
(full-sca le deflect ion , or 50 fJA o n the
curre nt scale) by means of RI . If range
switch SWI is on "high-ohms," zeroing is
accomp lished with the test prods shorted. If
SW1 is on "low-o hms:' zeroing is acco m­
plished with the test prods apart . As with a
conventio nal o hmme ter, asce rta in that no
voltage sources are ac tive in the circ uit ry to
be tested . In using this oh mme ter, the circ ui t
can be investiga ted without regard to the
polarity of the test prods. This applies to
elec troly tic ca pacitors and to all sernicon­
ductor devices, except tunnel diode s. In the
vast majority o f test procedure s using this

ohm meter, it will be unnecessary to re move
solid-s tate devices in orde r to make meaning­
ful resistance test s o f the associated passive­
circuit ry . Po ssible exceptions can occu r with
germa nium devices. In t he case of ger­
manium transistors, one can revert to the
technique o f reversing the polarity of the
test prods. Germa niu m tunnel-diodes, how­
ever, sho uld have one lead disconnected in
order to free circuit tests from the effec t of
their conductivity . Most modem circuit­
boards tend to have silicon devices. In
add ition to ignoring the ju nctions of bipolar
transistors, this o hmme te r will ign ore the
junctions of common signal-d iodes , rectifier
diodes, zeners a nd varac tors . A similar sta te­
me nt applies to t he gates of F ET's, the

e mi tters of Uj'T's. and the e ntire fami ly of
SCR devices, including TRIACS. Insofar as I
have bee n able to determine, one should
likewise be ab le to ign ore the presence of
mo st IC modules. Because of t he gre at
variety and the rap id evolut ion of IC's, some
reservation is purposely held here .

A minor, but important, detail to remem­
ber when using this oh mme ter : do not forget
to turn off S WI when the instrument is n ot
being used. Whether used alone, or in con­
junction with conventio nal oh mme ters, this
low-voltage ohmme ter can add a new dimen­
sion of ease in working with solid-sta te
circuit ry . Alt hough one need n ot go over­
board in attaining calibra tion-accuracy, an
in terest ing charac teristic should be men­
tioned fo r the benefit of tho se who would
like to e xert so me effort to achieve high
accuracy. Unlike the o hmmeter in conven­
tional VOM' s, the precision of this ohm­
me ter will no t be adverse ly affected by the
aging of the ce ll, B I. An increase in the
internal resistance o f B I, or reduction of it s
t erminal voltage or curre nt ca pacity will
o nly manifest itself as a nuisance in requiring
more frequent zero-adjust me nts . But any
time the me ter remains zeroed over a
measurement interval, precision will be
maintained regardless o f the position of the
zero-adj us t contro l, R 1. If one star ts o ut
wit h a fresh ce ll, many mo nths of stable
operation should be had, p rovid ing the
admo nition to tum o ff SWI is heeded when
the o hmme ter is id le.

. ..W6HDM
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Check these bargains and compare our deal with others...

DRESS UP YOUR RIG and keep the XYL happy with these modern
control heads. These are made by RCA but will work with any rig if you
do a little soldering.
Contains a DPST switch, and two 20K pots for volume and squelch, all on
concentric shafts, and an Amphenol mike connector.
The multiple frequency version contains the above plus a four position,
two pole rotary switch, and lots of room left inside for extra boards for
scanners and toneburst generators.

Single frequency control head only S4.00 postpaid

Multiple frequency control head only S5.50 postpaid

ADD MORE TALK POWER with these like new handsets and mikes. Both
have a transistor preamp built in and come with coil cord and Amphenol
connector.

Handsets only S6.00 postpaid

Handset hangers with built-in multiple pole switch, only $1 .50 postpaid

Mikes only $4.50 postpaid

TE RMS: All items sold as is. Illinois residents add 5% sales tax.

Send your check or money order today to DuPage FM Inc.
P.O. Box 1
Lombard, 111,60148

If you have any questions or are looking for something special give us a call. Just ask
for Bill Lester. Our easy to remember (for us) Telephone is 312·627·3540.

SPECI AL NOTE TO CATALOG HUNTERS and those who like hav ing price data
handy for future needs: Despite our loud and bitter protests to the managing editor of
73, coupled with some awesome threats the production department of 73 insists on
putting an asterisk next to our name in the advertiser's index and reader service card.
Check recent issues for examples of what we are talking about. PAY NO
ATTENTION. CHECK THE NAME OF *DUPAGE FM and we will send you a catalog.
It will help keep Keith and his boys on the ball if you will send him a note protesting
the existence of "gremlins" in the production department.



FCC RULES

AND REGULATIONS,

PART 97 I
Starting this month, 73 will run the complete, most up-to-date text of the

FCC Rules & Regulations, Part 97, pertaining to the amateur radio service.
The subparts and sections reprinted each month will be listed at the head of
each installment.

Subpart A-General

CONTENTS THIS MONTH

Subpart B-Amateur Operator and Slatlon
Licenses

Sec.
97.1 Basla and purpose.
97.3 Defin it ions.

(e) Continuation a nd ex tension ot the amateur's
unique a bl1:lty to enba nee Interna tional good wilL

197.3 Definitions.
(a ) Amate..r radio .ru·t:lce. A radio commu nication

eervtee ot M'1t·t ralulng, intercommunication, and tech­
nIcal Inveatl gation ca r- ried on by amateur radio op­
e ra t ors.

(b) Amate"r radio commlwica tion. Noncom merelal
radio commu nica tion by or a mong amateu r radio sta­
tions solely with a personal aim -and without Pf'Cunlary
or bustness Interest,

(c) Amate..r radio operator. A person In terested in
radio t echnique 801t'ly with a personal a im and without
J)(>('uniary Interest, holding a valid Federal Com muni­
cations o ommreeron u cense to operate amateur r adio
sta tions.

(d) AmatMlr radio l icense, The Instrumen t ot au­
thorization Issued by the F t'deral Communications
Commtsston eomprfsed ot a station nceese, and in the
ca se ot the prima ry sta tion , a lso incorporatin /ot a n op­
erator ucense.

Operator license. The Instrument ot operator a u thor I­
eanon Including the class ot operator prlv:!Iegf'M.

Statkln Ucen.re. T he Instrument ot authorization for
a radio station In the a mateur r adio eerstce.

(e) Amateur radio , ration. A station licensed In the
ama teur r ad io service embracing necessarr a ppa ratus
at a particular location used tor amateur radi o com­
munication.

(t ) Pr fmarll dat ion. The p r inci pal amateur radio
etatton at a srectne land location shown on the et a­
tion ltceuse,

(g) JlW larv recreation dation. An amateu r radio
etatlon Ifcenaed t o the per-son In charge ot a etation
at a land location provided tor tne reereatloua! use
ot amateur radlo opera tors. under mili ta ry a uspices ot
the ArDlPd lo"or<'es ot the United States.

(h) 0 1"11 d ation. A se pa rate amateur r adio sta tion
t or use by the members ot a bona ftde amateu r radio
socIety a nd tt censed to an amateu r radio operator a ct­
Ing as the station trust ee tor the socletj-,

( I) Add itional dation. Any amateur ra d io etatton
Hcensed to an ama teur ra d io opern tor normally t or a
sfll'Cltlc land location otuer thnn the primary st a tion,
mn y be one or more ot the tollowln~ :

SUBPART A-GENERAL

OPEJ1ATOR L l CE:f BE8

Clos8t'8 of operator Hceeeee.
Prtvileges of opera tor licenses.
Eligibility tor Dl'W operator license,
Appli ca tion l or opera tor ttcense.
Renewal or modIfication of operator n cenee.

O P E. ATOIl LJCE:"l BE E :r ,UII:'IAT JO:"lB

When namln8tlon la required.
E xamination elements.
E:umlna tion requirements.
E xam ina tion credi t,
Availabili ty of Cond itiona l Class license ex­

aminations.
Mail exem tnattcns t or dl floblt'd a pplica nts for

Amateur EJ:tra and Advanct'd Cl ass UC'f'DFf>8.

97.19
97.21
97.23
97.25
97.27

97.28

97.­
97.7
97.9
91.11
91.13

§ 97.1 Buia and purpose.
The rules and recalatloDs In thlll part are deslened

to provide an amateur radio service haTing a funda­
mental purpose 88 eIpressed In the following prin­
ci ples :

(a ) 1lt'eognltlon a nd eebancement ot the value of
tbe amatenr eeevrce to the publi c a s a voluntary non­
commercia l communication eeeetce, partIcularly wIth
respect to pro'Vidlog emer gency communica tions.

(b) Continuation and extensi on ot the amateur's
proven ability to contribute to tbe advancement ot the
radIo art.

(c) En<"Ouragement and Improvement ot the ama­
teur radio eervtce ihrough rules whiCh provide tor
adnnc:lng skills In both the communica tion and tecbnl­
cal phases ot t he a rt.

(d) Expansion ot the e:llsUng reseevore within tbe
amateur radio service ot tralned operators, tecbut­
dana, and electronics e:lperts.
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Cle.1I oj licelUl.
. .. tlulfize4

Amateur Extra Onl,..

Amateur Extra and Ad·
vanced.

Becondarll ,tatiolt. Station ltcensed tor a land toea­
tl on ot her t ha n t he priwnry station toca t ton, I.P., f or
11 "11' at a subordi nate location ,~IJ('h as nn office, vaca­
tion home, etc.

COlt troJ Malion. Station Hcensed to conduct remote
control ot anotner amateur radio statton.

Allziliarll 'iltk ,tation. Station, other than a repeater
s tation, a t a sp('('Uh.- land location ttcensed only for the
purpo se ot autorua ttcn lfy r(>]aying ra dio I;Igoal8 trom
that loca tion to anothe r "pl'<'iflc land loca ti on.

Repeat r r dation. Statton ucensed to automatically
ret ra usml t the radio !'ignal!'! ot othf'r amateu r rad io sta­
tions tor the purpose ot ('xtf'nuing Ihetr intracomruunl ty
radio communtcatton range.

fj) Sprue radio IItatiflll. An amateur radio sta tion
located 011 a n ohjt'ct wl neh Is beyond, is In tended to go
beyond. or has been beyond tbe major po rtion ot the
earth's atmosphere. t Regufatlona govprning t h is type
of station have not YE't teen adopted and all applica­
tion!'! will be considered on an 10di'l"ldnal basis.)

Ck ) Tt·rrcdriallOcarioll. Any point within the ma jor
portfon ot the eerm's at mosphere, Indudlng eeronau tr­
('a l, land, and ma r iti me toceuons.

(l ) &pace loca t ifJtl . [Rf'sf'r'l"t'd )
(m) .4. mat eur radio opcration . •\ ma tf'u r radio com­

m u nication conducted by an amateur radio operator
from an amateu r radio stuuon. May include one or
more of tbe followi ng ;

Fired rJ1Jcra/irm. n e tuo eomruuutca ncu eondncted
f ro m tbe ~I)f'('ific geogrnphlcat land location shown
00 rue station ucense.

Portable operalion Radio communtcancn conducted
fro m a SI){'(-tnc Ii\"{'OKraphh-al tocanou other t han t bat
shown on tue stattcn license.

M obi l e mrerut ton, R udlo r-em muulcatlon conducted
wntle in motion or du ring halts at unspeclfled locations .

(n) Remote oonlrol. Control ot t ra nsm ltt tng ap­
pa ratue of an amateur radio station from a position
otht" r than ODt" at which the transmttter ill. Iocared and
immediately accessible, except that utrect mec na utcet
con trol, or direct electrtcal control by w tred con nec­
tlODS , of an amn tou r rad io trnnsmltter f rom a point
loca ted on board IIliy aircraft. vessel, vehtcte, or on the
same p remtsee on which the trunsmttter is loca ted,
Ilhall net l"", considered remote conr rot within thfO mean­
Ing of tbis detmitton,

(0) Crm troJ link. Apparatus tor I1'trt'<'ti ng r emote
eontrot bfOtween II control point und a n·motely con­
trollt"d station.

( p) Control operator. An amlttl'ur ra dio oPt'ra tor
df'Slgnated by thf' lICt"ll8t'E' of an amateur radio station
to a l!OO l>e rf'SlM>oslble for the l;'ml!'Slons from that
station.

( q ) COntrol po i nt. The opernting position ot an
amateur radio sta tion where t he control operator
tu nction is pl'fforml'd.

( r) A"tenna ,trlfctllre•• Antenna structures Include
tb t" ra d ia ti ng systt"m, Its supporting structures., and a ny
a l'l,urtt>nalll"f's mounted Ibfl'reon.

( s) Antenna . llei(lht above al'crage terrain. TIle
height ot the ct"nter nf rndlil tioll of an ftutf'ona above
a n a'·l' rU!tI·d " ai ue ot tilf' elt"'atlon ubo,·e Ht.'U level tor
thf' su rroundlnp; terrain.

(t) Trallsmitter. Appurlltus for ("(Iunrting electrical
ent"rgy ~in'd from a 5fIurce into radio-frequency
elect roma lP'lt' tic f'nl"rgy ca()Rl>le of bf'ing r adiated.

(u) E/1cetive radiated pOlccr. The product of the
radlo·trf'Q,IIf'Il(,y 11O\\"er, !:"xllrl;'SSfOd in wa tt!!, delh'f'rf'd
to a n antf'nna. and the rl"lative gain of the nnten"a over
that of a halt·waye dlpolt" ant("nna.

( v) SlIdem net1l'OTk diagram. A diagmm showing
Nch station and its relallonship to the othl"r s tn tlons
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In a network of stations, a nd to the coat rot polnt(a) .
(w) Tl,ird·partll troffic. Amatpur radio comment­

catron hy or under till:" eupe r vlsl on of the control opera­
t or at an amateur radio station to another amateur
radio s ta tion on beha1t of aerone other than the con­
trol operator.

(x ) EmcrgcltCJ' oommtlnication. AtlJ' amateur radio
communication direettr relating to the Immediat..
Ratety of lite of Individuals or the immediate protec­
tion of propertj-.

[ J97.! rttill('d ('/1. 10-17-7!, and (Ul) d (~) added e/1.

12-1-72; VI (72 1-1]

SUBPART 8-AMATEUR OPERATOR AND
STATION LICENSES

Qpl:a.lTOB LICENSES

§ 97.5 Classt"S ot operator licenses.
Am"teur extra class.
Advsnced class (prevloosly class A).
General ctess (previoosly class B) .
Conditional class (previously class C).
Technician class.
Novice class.

§ 97.7 Privileltt"S of operator Ileenses.
(a) AmalC'Ur Brtra Clo lII oltd Adranced Clalll. All

author-ized amateur prlviIf'gt"!! Including excluMlve fr....
queneg operating authority in accordance with the tol­
lowing tabte :

Fretllnlne,
3500-3525 kHs • _
3775-3800 klIs • _
7000-7025 kllz _

14,000-14,025 kHz • _
21,000-21,025 kJlL _
21.250-21,270 kllz _

~ klls _
7150-7225 kllz _

14,200-14,275 klIz _
21,27G-21,3.'iO kHz _
5O-M.l ~IHz _

(b) Genero' C'081 a"d Co"ditioltaJ Cla8l. AU.othol'­
lzed. amateur prtvill1'gf!1J except thoee eIclnsive rre­
quency operatiug prlvllege8 which are reserred to the
Advanc~d ClssII and/or the Amateur Extra Class.

(c) Techn ician. cla8l. All authorized ftmnteur prlvi­
lege!\ on tbe frequt"nclt"s 50.1-6-1.0 Mils and 145-148

MHz and In the amatenr treqtleilty bands above 220
>1Hz.

(d) :A'Ot"iC6 cJau. Tbose amatt"or prlvtll;'gE'8 deslg­
natt'd and IImltf'd all folloW8 :

(l) The lM>wer loput to tbt" transmitter flnal ampli­
fying stage supplyin~ radio frequt"ncy energy to the
aotenna shall not t":lC't.'t'd 15 watts., f'I clu!il'l"e ot powt"r
for bt'1l. tlng the cathode of a vacuum tUbe(Il ) ,

(2) Radio tt"lt"grapby Is authorized In thfO frequency
bands 37()().-37r,o kHs. 7lOQ-71M kHz (1O,"iOo-7075 kHz
when the terrt"strlallocatlon of the station is not with­
in Region 2) , 21,100-21,200 kHz, and 28,100-28,200 kHz.
nslDg only Type A-I emiS6loD.

[J 97.1 (c) am('Jlded and Yote deleted f't!. 10-11-72; a"d
(a) '* ( d) am f'nded e/1. 11-tl-72; Vl (7!)-J]

197.9 Eligibility for new operator lieeD8e.

Persons are eligible to apply for the vanou8 classel
of amateur operator licenses as tOllOW8:

(a) A"'oteMr eztrB dB..... Any citluon or national of
the UnUf'd S tatl"1l wbo t"ltber (l) any tlmt" prior to
receipt ot hill appUcaUoD by the Commi88ioo has held
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for at tee st 1 year an a ma teur operator 1iCf'll8E' of
other tha n t he novice or techntctae d all8, Issued by any
agent',. of t he U.S. Government, or su bmt ts proof that
he held for a period of 1 year an amateur operator
license at 1.-0.8t equivalent to a general eta ss ucense
Iasued by a fore ign gover nment, or (2) submits est­
dence of hal·lng held a valid amateur radio statton or
operator li cense 11IImed by any ag.-ncy of the U.S. Oov­
ernmen t d uring or prior to April 1917.

(b ) A dca"ce4 Cld8,. Any ctuaen or national ot the
UnJted States.

(e) General clau. Any citizen or national ot the
United Sta tes.

(d) Condition al da" . Any citizen or national of
the Un tted Sto.tes:

(1) Whose actual residence and amateur station
loeatlon are more than 175 miles a irline distance trom
the nearest location at whleh ex amina tions are held
at Interva ls ot not more than 6 months f or General
Class a mateu r oper ator t tcenses,

(2) Who is shown by physIcian's eeeu aca te to be
unable to appear tor examfuatfcn because ot protracted
dJsablllty.

(3) Who Is sh ow n hy eerttacate ot the commanding
aMcer to be In the armed f orces ot the United State8 at
any Army, Xllvy, Air Force, or Coast Guard station
and, f or tha t r eason, to be nna ble to appear tor ex.
aminatlon at the time a nd place destgna ted by the
Commteston.

(4) Who t uruillhea lIumciE'nt evidence, a t the t ime ot
Ollng, ot tempor a ry restdence tor a co uttnucus period
ot a t lea st 12 months ou tside the conti nenta l limits ot
the United States, Its terrttortes or possesalona, Irre­
spective ot other p rovisions or thl~ paragraph.

( e ) T ech n icia n cla,• . Any ctusen or Ilatlonal of the
United States.

( t) :Nonce CIa... Any citizen or n a tional ot the
United States, except a person who h olds, or who baa
beld within the 12-month pt"rlod prior to the date
ot receipt ot h i !'! a pplication . a Counursston-tsaued
amateur radio license. The x ovtce Class ueeuse may not
be concurrently held with a ny other claaa ot amateur
radIo u cenee.

[ 1 97.9 (4 ) amended elJ. 10- 27- 7Z .. n ('Il)-i ]

197.11 Applieation for operator liunst".

(a ) An application . ( FCC F orm 610 ) for a new
operator license, including an application tor change
in operating privilegeB, which will require an examlna ·
Uon lIupervil;E'd by Commission pe.rsonnel at a regular
Commisllion examining office shall be Rubmitted to lIuch
offi ce In advance ot or at the time ot the exa mina tion,
e xcept that, whent"v t"r an exam ination is to be ta ken at
a designated exa mina tion point a way t rom a Com mb­
aion office, t he application , togE't her with the m'('t"Il8B l'7
Ollng tee should be submitted In advance ot the ex­
amination d a te t o the office which ha ll Jurisdiction oVt>r
tbe examination point involved.

(b) An application (FCC F orm 610 ) t or a new
operator license, including an application for change
In oper ating privileges, which requests a n e:umlnatlon
aupen iged by a volnnteer t"xaminer under the pro­
nslons of I 97.29 (b ), &hall be s ubmitted to the Corn­
mission'. oMce at Gettysburg, PennsylvanIa, 17325.
The appllcatiaD shall be a reompanled by any nece1l"al'7
OIlng tee and by a requt"st t or t he written t"xa mlna tion
material (see I 91.29(b) ).

(e) An application (FCC Form 610) for renewal
and/tlr modification ot llCf>nlle when no change in op­
erating privileges is Involved shall be submitted, ro.
g@'ther wltb a ny nl'o{'("8~r1 Ollng tee, to the Comm ta­
aion's offiee at GeUys lm rg. Pt"nnsylvania. 17325.
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G97.13 Renewal or modification of operator license,

( al An a ma teur opera tor Ilcense, except the Novl~

01as8. may be renewed upon proper appllcatton 10.
whlcb it III ete ted that tbe a pplica nt has Inwtully
accumulated, at an amateur station licensed by the
Co mmission. a minimum total ot either 2 hours operat­
Ing time during the last 3 months or :i b OUTS operating
time during rbe last 12 months ot the license term.
Such operating time, for t he- purpose ot renewal, aball
be counted BlI the t ota l ot a ll that time between t he
enertes In the etatton Ic>g sbowlng tbe beginning a nd
end ot t ransm l...stone as requtred In ' 97.103 (a ) , bot h
during s ingl e tranamtsstona and during a sequence ot
rranamtsstous. The application shall, In addition to
the t oregoing. In clude a s tatement that the applicant
ca n eea d by hand k~y, i.e.. str aight key or anT oth~r

type o t hand opera ted key s uch 8 a a eemt-e u tomattc
or etecteontc key . and receive by ear. in plain langua~.

m~~gt"!'1 in the Jnt~rna tional )lone Code at a 8~
ot not leAA than that wb lch Is required In quaUt,ring
for an origi nal l icense ot the class beiae renewed.

Noon : Until furth er or der of the Commllllllon, the 'tao"'llll'
that tbe appllcallt ac tua1l7 opl'nted all amateur radio I tlUon
or I ta tlo lli for the perlodl 01 time Ipecilled. In f 91.13 wlU
ee e bf' requlrl'J hi Call'S where It II ,bown tbat tbe applleallt
. 3. uaeete 10 eenduet .ucb operation hI!1:ause be wa. OD
a('tt'l"" d u t7 0'1"""'''81 In tb" a r mf'4 t Ol'C'f"l ot tbe -UnIted 8 tat l!'tl
or w•• d ul,. eDN UM a. a ll emplo;yt'e of aD aflllc7 ot tbe
r l"<1et. 1 GO'l"erllmell.t a lld III tbe coune 01. I lleb empl07ment
w., 0 11 d u t 7 III • forelgll coull tr7 colltlDaond7 darllll" tbe
..It 7ea r o f tbe lI eeDl e term : Provided, Tbat aD7 l ueb em'
pl 07ee of tbe Fedl'ral Ooyerl'lmeut ,ball labmlt wttb bl' Ip'
pllel1t1oD for reaewal ot ueeaee II ,tatell1eot llauN by bb
.gtlU!,. bend, or t he cblet of tbe Bureau or Dlyl,IOll 10 .-bleb
be I. l'mpI07ed aUAtlnl" to l uch emplo7zneot.

(b) The NOTice Claaa license wUl not be renewed.
(c) The a pplica nt llhaU qualify for a new license bT

e u minatlon if the requirements ot tbls eecttce are DOt
tulOlled.

( d ) Appll t'atlon tor eeeewec and/ or modidcaUon ot
In amateur operator nceuse shall be 8ubmitted On FCC
Form 610 and eben be a ecompanted bl" tbe applicant's
ucenee. Application for renewal ot unexpired lIt'ellllElii
must be made during the license term and should
be ftled wttbte 00 days but not tetee than 30 days
prior to the t'nd of the license term. In anT ealte
In whiCh tbe lI('E'n~ hu. in a reordance with thl" pro­
T!s loos ot tbll cha pUor, made t1me-l1" and aufficlent
application t or renewal ot an une-xplred lIcense, no
IIceDse with retE'rence to an, aeti1'lty ot a continuing
nature sha ll expire until such application 8hall bave
b£'t"n Onally de-te-rmlned.

( e ) It a license is allowed to expire. application t or
renewal ma,. be made during a period ot grace ot one
year a tter tht' expiration date. Durine thl8 one ;year
period ot g-race, an expired license la not 1'aUd. A.
IlcenRe renewed during the grace period will be dated
t'urrentI y and will not be backdated t o the date ot Ita
expiration. Application f or renewal sba ll lie 8ubmitted
on F CC Form 610 nnd sball be ac('omp~nled b;y the
applicant's expired license.

(t) When the name ot a licensee Is changed or
when the mailing address Is cbanged a tonnal appli­
cation t or mod lOcation ot Hcense III not requfrt'd.
H owt'ver. the U("('nsee Ilha U notifl tb" Commission
promptly of thelle change-a. The n otice, which mal" be
in it'tter form, sha n contain the name and address ot
the UCE'n!l("(" a8 thel appear In the Commlfl!lion's records,
the new name and/or address, 8S the case may be, the
radio station call sign and das!) or operator license.
The notice 8hlllll be sent to Federnl Communh'atlons
Commls!IIlon. GettY8burg, Pa.• 1~, and a OOPT ahall
be tt'pt bl the licenll€'e nntil a De-W license 18 188D~
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OPE....TO. LICIINSE EX...WIN...TIONS

G97.19 Wbea namination iB required.
Enmlnatlon is required tor the tesceuce of a new

amateur ereeatce nceese, and for a change In class of
operating privilegell. Credit may be given, however,
tor certata elements ot exaenuenoe as provtdt"d In
19T.%i·

197.2:1 Eumination element..

E:ramlnatloo!l tor amateur operator privileges will
comprise one or more ot the tollowlng examination
etemente :

<a) Element I(A): Becinne-r'a code teet at ftn (5)
words per minute;

(b) Element I(B): General code test at thlrteeoD
(13) words per minute;

(c) Element I (C) : Expert's code test at twenty (:»)

wcrde peor mlnutt>;
(d) Eleme-nt 2: Basic law comprising rules and reg­

utetrone essential to begtunere' orereucc, including sut­
tlcit"nt elementary radio theory tor the under&fanding
ot those rules;

(e) Element 3: General amateur practice and reg­
ulations involving radio operation and apparatus and
provisions of treaties, statutes, and rules affecting
amateur stations and operators;

(I) Element 4(A): Intermediate amateur practice
involvlnlt Intermediate level radio theory and operation
as applicable to modern amateur technlqut"lJ, Including,
but not lImited to, radiotelephony and radiotelegraphy;

(It) Element 4(B) : Advanced amateur practice In­
volving advanced radio theory and operation as appli­
cable to modern amateur technlqueiJ, including, bnt not
limited to, radlotelepbony, radiotelegrapby, and trans­
mlss10nll ot energy for measurements and observations
applied to propagation, for the radio control ot remote
objects and for similar experimental purposes.

197.23 Examination requirement..

Applicants for original licenses will be reqnlred to
pasa the following e:ramlnatlon elements:

(a) Amateur Extra Class: Elements 1(0), S. 4(A),
and4(B) ;

(b) Advaneed Class: Element81(B), 3, and 4(A);
(c) General Class and ConditiOnal Class: Elementll

l(B) and3;
(d) Technician Clan: Elementll1(A) and 3;
(e) Novice Class: Elemt"ntsl(A) and 2-

197.25 Examination eredu,
(a) An applicant for a higber class ot amateur cper­

ator license who holds a valid amateur operator license
luued upon the basis ot an examination by the Com­
mlulon will be required to pass only those elements
of the hlgber class examination that were not Included
In the examination tor the amateur license held wbeu
lOch application W88 tiled. However, credit will not
be aUowed for licenses issued on the basis of an ex­
amination iPTen under tbe provisions of 197.29(b).

(b) An applicant for an amateur operator ncenee
wlll be given credit tor eltber telegraph code element
1(.1.) or UB) It witbln 5 years prior to tbe receipt of
bia application by the Commission he held a commer­
cial radlott>lf'grapb operator license or permit Issued
by tbe Federal Communications Commission. An appll­
eant for an amateuJ' e:rtra class license will be given
credit for tbe tf'lt>grapb code elemf'nt 1 (C) if be bolds
a valid tlr!!t c1allS commercial radiotelegrapb opt'rator
Ikense or permit Issued by tbe Fedt"ral Comrnunlt'B­
tlons Commission or bolds 'any commercial radiotele­
graph operator license or permit illSued by the }'ederal
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Communications couinnssron containing an atrcrcrt
radlotelegrapb endorsement.

(c) An applicant tor the Amateur E:rtra Class op­
erator ucenee will be given credit for examination ele­
menta I(C), 4(A), and 4(B), if be 80 requests and
submits evidence ot bavlng held a valid amateur radio
ataUon or operator license Issued by any agency ot the
U.S. Government during or prior to April 1917, and
qualifies for or cnrrently bolds a valid amateur operator
Itceeee of the General or Advanced Class.

(d) An applicant for the amateur extra c1RS~ 01W?ra­
tor Itcense will be given credit tor examtuanon t"lt"­
ment I(C) if he so rf'C}uellts and submits evteence ot
havIng held the amateur extra tlrst daM lIet>II>W, hav­
Ing continuously held Its succesacr ttcense. An appli­
cant should present his proof In advance ot the destred
examtnatton time to tbe Cbtef Amateur and CltlZt>ns
Division, Wasbington, D.C. 20554 and receive a tetter
ot certification for peesentatlon to the tleld omce where
the eaamrnatton will be taken. Xo code eredtt will be
given witbout the tetter of certification.

(e) No eaamlnatlon credit, except 89 nerern pro­

vided, shall be allowed on tbe basis ot holding or ha y.

Ing held any amateur or cemmerctat operator neeeee.
[187.M(b) am€1lded, (d) rede•• a.. (e) and new (4)
addE'd etJ. 10-!7-12; VI(7!)-1]

197.21 AvaiJabilit, of Conditional Class license
examinations.

The examinations tor Conditional Class will be aveu­
able only under one or more of the toUowin,
conditions:

(a) It tbe applicant's actual residence and proposed
amateur station location are more tban 175 miles air­
line distance from the nearest location at wblcb exam­
Inations are conducted by an autborlzed Commtsstoe
employee or representative at intervals ot not more
tban 6 months tor amatenr operator ncense.

(b) It the applicant Is shown by pbyslclan's cerun­
cats to be unable to appear for examination because
ot protracted dlsablUty.

(c) It tbe applicant Is shown by certificate ot tbe
enmmandlng officer to be In the armed forces ot the
United States at an Army, Navy, Air Force, or Coa"
Gnard station and, for that reason, to be nnable to
appear t or examtuatton at the time and place de8lg­
nated hy the Commte-tou.

(d) It tue nppllcaut demonsteatee by sufficient en·
eence tbat bls temporary restdence Is tor a cocttnuoue
period of at least 12 months outside the contteeatat
limits of me United States, its territories or posses­
sions, Irrespective III other prcvretous of thlR eectton.

197.28 l\laiJ eumin:Jotions for disabled applicant!l for
Amateur Extra and Advaneed Clan licenses.

(a) Tbt' Comml!l!lion may pennlt tbe e:ramlnation
tor au Amateur Extr.l or Ad,·anced Ctese license to be
admf nlstered by a volunteer execitner selected by the
applicant when It I s shown by a phYi<Ician's certificate
that the ftppticant is unable to appe-ar for a Com­
mlsslon llupt"l"vbt"J examination because of prot m eted
di!labllity.

(bl The votunteee examluer for an Amateur Eltra
or Advll.uC'I'd Cla,,~ ttcense exauuuntron sbatt be at Ieaet
21 yeaN ot age and Mball be tbe holder ot a cia!!.." or
amateur operator ttcense equa! to or higher than the
c1aM;o of Iict>nse for whicb the alt()lIcunt is being e:lam­
Ined. The wri ttt>u tylrtion ot tbe examination shall be
obtalnt>d. llul)("rvi~ . and suhmitted in u<"COrdance with
tbi" I,r()('t'(lure.-t l<t>t tortb in ll)j.29 (b) .

(To be continued next month)
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$255

$480

$250

ROSS and WIII TE or Kyoku to Denshi
2 meter FM 10 watt tra nsceiver. In­
ternal tone burst with 4 tones. Crys­
tals for 52/52, 76/76. 94/94, 04/64,
16/76, 22/82, 34/94, 37/97. See 73
Magaz ine 4/72. $225. 8 hour battery
and charger $25. Heavy duty leather
case for radi o and battery $15. TIny
Tone touch tone kit $30. K6 ESC.
20650 Lomita, Saratoga CA 95070
408-867-3912,

6 MTR 250 WAIT base sta tion, GE
Prep rog too big to ship, $75.00,
Foster; Box 198 Sta r Route, Tijeras,
NM 87059 (5051281-3975.

MIX PLEASURE W1 TII PI,EASURE.
1973 Hamburg Inte rnational Hamfest
on Sept. 15 only 45 minutes from
fabulous Niagara Falls . RV park ing for
weekend only $2.50 with hook-u p.
Details : Va ler ie Orgera K2 KQC. 187
Main, Hamburg . N.Y. 14075.

WARR.:N II A\ WEST. Largest fa mily
style Hamfest in East. Sunday. Augu st
19th, @ Famous Yankee Lake Park.
Giant Fleamarket, Swimming, Picnlck­
ing - All Free. Details aS L W8VT D.

GENERAL ELECTRIC solid state
Voice Commanders. 2 each with nicad
pecks, Excellent mechanical shape.
$60 each, $110. pai r; trade for 450
MHz base , repeater, o r HT. John
Thornton. 12585 Jones Bar Rd.•
Nevada City CA 95959.

TECH MA NUALS fo r Govt surplus
gea r only $6.50 each: R-389/ URR,
R - 3 9 0 / U R R , R-220 /U RR ,
R-274/F RR, TS-382DUlU, TT-63A1
FGC, URM -25D, ALR-S, LP-5.
W31HO, 7218 Roanne Drive, Washing­
ton, DC 20021.

MODE RN IZE FO R PEANUTS!
Frame & display QSL's with 20 pock­
e t p lastic holders. Two fo r $1 .00.
seven for $3.00. Prepaid, guaranteed.
Universally used and approved . Order
now. TEPABCO. Box 1985. Gallatin,
Tennessee 37066.

HOOSI ER ELECTRONICS - Your
ham headquarters in the heart o f the
Midwest where onl y the finest ama­
teur equipment is sold. Individ ual.
personal service by experienced and
active hams. Factory-authorized deal­
ers for Drake, Regency, Standard,
Clegg, Ten-Tee , Galaxy. Hv- Gatn.
CushCraft, Mosley, Harn- M, Hustler.
electronic pocket calculators. plus
many more. Orders for in-stock mer­
chand ise shipped the sa me day. Write
o r call today f()l'" our qu ote and try
our personal friendly Hoosier service.
Hoosier Elect ronics, R.A. 25, Box
403. Terre Haute, Indiana 47802.
(8121-894-2397.

HT-220 two watt two channel with
case - best offer over $75. Box 12. 73
Magazine, Peterborouifl NH 03458.

$400
$265

EQ UIP.\IEH FRO'. 73
The following list of gear . unless

o therwise noted . consists of brand
new equ ipment purchased fo r testing
purposes only . Some have been tested,
some remain unopened in original
cartons. We are offering this gear at a
considerable d iscount on a firs t-come­
first-served basis.
Hallic ra fters FPM 300
SSB xcvr
Heath IB 101 and
Vanguard Scaler
Miida Oigipet 60 counte r with
Digipet 160 converte r
Temp o CL 220 220 xcvr
HR2MS 8 ch scanning 2m xcvr
15W
TME-H-LMU 16 ch scanning
rcvr 6/2/~m $255
Digital Logiclocks $80
Midland 13509 220 Xcvr $200
Midland 1520 Hand-he ld 2 meter$ l90

LAMPKIN MODEL III PPM Meter,
mint condition . a lso RCA WG297
H.V. probe. first $50.00 M.O. tak es
both. J . Kau fma n, 125 River, Alpena,
Mich. 49707.

FOR SAI. E: COLLI NS GEAR TO
TH E HIGHEST 8IDDER, 3253,
7553, KWM-2A, 2-31284, 30Ll , 2 AC
power supplies. in excellent condition,
original owner. WA2KNC- Jac k Aviv,
106 Glenn Avenue, Lakewood, NJ
08701.

DELMARVA HAMFEST August 19,
1973, Harrington Fairgrounds. Regis­
tration fee $ 2 advance, $3 at the gate.
For informa tion write Delmara Ham­
fest. Inc .• Route 2. Box 90, Laure l.
Delaware 19956.

CANADIANS - FREE 120 page Elec­
tronics Catalog. ETCO-B. 464 McG ill .
Montreal.

" DON AND BOB" guaranteed buys.
Triex W-51 386.00; MW50 250.75;
MW65 331.50; Ham-M 99.00; TR44
59.95; AR22R 3 1.95; Belden 8214
RG8 foam coax 1U /ft ; 8448 rotor
ca bl e 10i/ft ; HyG ain TH6DXX
139.00; 204BA 129.00; TH3M K3
114.00; 400 rotor 179.95; Mosley
CL36 149.00; CL33 124.00; TA33
11 4.00; MC038 91.00; 5-402 143.00;
3/16" cable clamp 18i ; Mallory 2.5A
!1 0ooPIV epoxy diode 29i; Pol ygon
fiberglas sp reader 7.50; KY65 code 10
5.95; write q uote Mid land. Regency;
Clegg FM27B; Hallicrafters FPM300A;
Drake. SBE. Standard, Ei ma c, Colli ns,
CDE rep lacement parts . Shipping
charges collect ; warranty guaranteed.
Mastercharge, BAC. Madison Elec­
tro nics, 1508 McKinney, Houston,
Tex as 77002 (713)224·2668.

2 MTR. 8 CII. SCANN.:R $70; Heath
Two'er $20; AX· l 90 80-10 Mtr. xs tr.
revr. $185; T-60 8O-6 M_ AM/cw
xmtr. $1 5; H. Ober. 20005 Roscoe
BI. , Canoga Park CA 9 1306.

Fa< S I u ". _ , can ..... 'n '.'n • r~l'f' Do. 10'
,~.

we ....U be lhe judge o f su.lab.hly o j ad•. Our
f'eSI)OI"I5Oboh TV fo.- er ' CWS u ,ands only 10 pr,nt­
ing. corrlt<'l ad ,n . I• ••r ,_.

II ELP WANTED - Assistant Circula­
t ion Manager for 73 Magazine, male or
fema le. Must be fluent in English,
have profic iency in reading/writing
Spanish, and have typing ability. Pre­
fer ham or previous ham. domestic or
fo reign. Send resume clo Circu lation
Manager. 73 Magazine, Peterborough
NH 03458.

JACKSONVILLE, ILLINOIS Are~

Hamfest. J uly 8. Morgan County Fair:'"
grounds. rain or sntne. T ickets $1.50
or 4 for $5,00. WB9CEB, Box 571 .
Jacksonville, Illinois 62650.

Ty pe copy . Ph'_ and pu ncl uale U K lly ...
you ....." ,I 10~. No .II-capil al ado.

WANTED, OLD RADIO TRANS­
CR IPTION DISCS. Any size or speed.
Send list and detail s to Larry Kiner
W7FIZ, 7554 132nd Ave. N.E ., Kirk­
land, Wash. 98033.

SSTV ROBOT CA'fERA OWNERS
- NOW available a vidicon carriage

kit for micro photography to take
pictu res as small as a postage stamp.
INSTALL IT YOU RSELF, $12.00
prepaid anywhere in U.S.A. Write to
K8NTE. BOB PINDE R, 1277 Crick le­
wood S.W., Wyoming, Michigan
49509.

VACUUM MOL DI NG BUS IN .:SS fo r
sale, complete with orders. Ideal fo r
Magnetic Plastic Signs. etc . 24" x 30"
Mach ine & associated Equipment.
$5000.00. P.O. Box HT. 73 Magazine,
Peterborough NH 03458.

Deadll... IOf Ids 's Iha h t of the mon th IY«!
montt>. pnor 10 p ub! ,Uloon . Fa< e . a"",le ;
.hIn~a, y 151 .. It> e deadline fo r 't>e Ma,ct> " "'e
....hict> .... ,U'be ma iled o n Ihe 10th o f Febwa,y.

GLOBAL RESEARCH & Supp lies.
Amateur Equ ipment & Service. Dv­
comm,. Galaxy, Temp o, Kenwood.
Inoue, B&W, SBE, Hv-Gein, Cush­
Craft, Larsen. 312/2794658 . P.O. Box
27 1, Lombard, ru., 60148.

Price _ S1 _ 1S ....,..ds fa< non.c:~ c ..1
-.ii ; S 1 0~ 1S ....,..dSfa< t>..n.o".,.. ....... IU'" No
dl~ Ids 0.- ~y d_nl. tncludof your
ctwrc k .... ' Ih Of"".

WILL PAY $4.00 each for magnetic
tapes for IBM MTIST· Selectric Com­
poser. Must be in to p condition. Box
UNllM. 73 Magazine, Peterboroug,
NH 03458,

W. canno t check into each a""","se" so Cave. 1
Empto, ...
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RESISTORS: A-B , Stackpole, most
values• .V.W, 5% Sd. Signetics N7441B
$1.15. Li st SASE, Texas reside nts 5%
tax. I.C.S. Company, Box 622,
Bellaire, Texas 77401.

SSTV FOCUSIDEFlECTION COIL
KIT for K7YZZ 1%" Plumbicon type
camera circuit {re., 73 Magazine, Sept.
72) comp lete with rep ri nt article,
$19.95 postpaid in U.S. and Canada.
Also fast scan 1%" coil kits as 'Ne ll M
many other SSTV kits, parts and
plans. See r~lar ad elsewhere in
magazine. Write or phone for free
catalog. ATV RESEARC H, 130 1 N.
Broadway, Dept. 73C, Dakota City,
Nebr. 68731.

COMPLETE 36 page QSL catalog, 3rd
edition. New "SPARKLING" OSLs.
Hundreds of cuts, ten report forms ,
thirteen colored stocks, 25i. Te n
sample OS L cards. Corne ilson's Quali ­
ty QSLs, 32 1 Warren St., N. Babylon,
N.Y. 11704.

WANTED-HF SSB xcelver/ec-dc p.s•.
2m Fm xceiver. Ht-200 o r equivalent.
HAVE mint R-390/A with spares,
cables, case, tech. man. etc. for trade.
Make offer. T. L. Fleming (WB5DRR)
Apt. "C" 5919 W. 19th si.. Little
Rock, Arkansas 72204.

MUST SELL for college expenses.
DAVCO DR·30 high performance
solid state receiver. Cost $400, asking
$200. OMEGA DA full-featu re IC
kever with built-in double paddle.
Cost $85, asking $40. Both are in very
good condition. Andrew Beary,
WA3DOS, Box 526, 51 15 Margaret
Morrison Street, Pittsbu rgh, PA
15213.

GIANT N.":. CONVENTION spon­
sored by FE MARA Sept. 29 & 30 at
Dunfey's Hyannis Resort on Cape
Cod. Huge flea market , semi nars, FM,
SSTV, NEDXCC, AMSAT, YL trips, 2
pools, golf, beaches, sailing. Early bird
reg istration still only $3 from
Wl ZQO, 17 Barnes Avenue, E.
Boston, Mass. 02128. Special earl y
bird hotel discount available.

WAN TE D: Mo t oro la HT· 2 2 0 .
WA2FAS, 24 Gardenia Drive, Maple
Shade, New Jersey 08052.

SELL: E.E. and other technical
books. SASE fo r list . Roger A. Bairn
WB9BOP, 2753 W. Coyle, Chicago, II I.
60645.

HP4 16A RATIOMETER S125.
Gertsch RT·5R Ratiotransfonner like
new $100, Beckmen 7250 BR counter
$35.00. Frequency Standard - late
model NAVY·U RO-9, 5, 1, .001 MHz
output, 110 VAC or 24 VDC emer­
gency input. Similar in specs to a
Sultzer 5 with SP supply $1000. Will
consider trade for surplus video equip­
ment. Norman Gillaspie. Box 2124,
Monterey CA 93940. 1-408-3 75-7424.
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YOUR CALL LETrERS. Two sets,
for windshield and rear glass. Smart
white letters wi th red outline. Easily
installed pressure sensitive decals.
$1.00, postage paid, anywhere . Satis­
fa ction guaranteed. Lake Jordan
Artists, Siapout AL 36092.

GLADDING 25 2M-FM transceiver.
Late model with new audio, micro­
phone. Includes AC supply. $ 180.
WA7SJN Bill Nelson, 4414A Larch,
Mountain Home AFB Idaho 83648.

9O·DAY GUARANTEE on all these
Fully Recondit ioned receivers: Drake
2-C/2-CQS $219, Hallicrafters SX-99
$79, SX-l0l $ 129, SX-l0l Mark-3A
$139, Hammarlund uo.ioo $99,
HQ·l00AC SI29, HQ-llOC 5119,
HQ·l 10AC 5139, HQ-170AC 5189.
More arriving daily. Write : Burghardt
Amateur Center, Box 73A, water­
town, S. D. 57201.

TAKE YOUR PICK from th is wide
selection of 558 Transceivers, all fully
reconditioned with 90-day Guarantee:
Drake T R·3 $369, T R-4, $419, Eico
753 with both AC/DC $ 159, Galaxy
GT· 5 50A! AC·400!SC·550A $499,
Kenwood T S-511S/ PS-51 1S $429,
SBE SB-34 $269, Swan 175 with both
AC!DC 5129, 240!117AC 5219,
350!11 7XC 5249, 350C 5279,
500/1 17XC $419, WRL Duo-Bander
84 with AC or DC $129. More arriving
daily . Write : Burghardt Amateur Cen­
ter, Box 73 A, Watertown, S.D. 57201.

TEKTRON IX 545 'SCOPE, complete
but not YlOr1c: ing, 5150 or trade. Send
SASE for details. 6' x 19" equipment
rack, $25 or trade. Other stu ff. Jim
Einolf, 1222 N. Capitol Ave., Lansing,
MI. 48906.

WOODSTOCK GRAVITATIOML
SOCIETY is dedicated to the en­
cou ragement of discussion and publi­
cation of serious scientific proposals
concerning gravi tational and related
phenomena . For further information
write: Woodstock Gravitational So­
ciety, 10 Hasbrouck Lane, Box 157,
Woodstock , New York 12498.

NEW PRODUCTS (cant. from p. 20)

associated transistor to appear on the
monitor! The lines were sharp, the
resistor values were absolutely read­
able and, Holy Moses, the idea hit us
what a great way this is to trade
schematics over th e air ...

Pictures were even better. Since
enlargements were no longer needed
for a good slow scan image, a gold
mine of material opens up with every
batch of snapshots from the bra nd X
photo processor in town.

lhe micro photography kit is evan­
able for $12.00 postpaid from Bob
Pinder KBNT£. 1277 Cricklewood
SW, Wyoming MI 49509.

WA:'lTEIl: HO-l29, Sky Champion,
Comet Pro, RME·69, calibrator for
NC-300 - in good conditio n, prefe r­
ably in mint condition, by cheapskate
collector of historical ham gear. Why
let you r widow throw out that old
30's receiver - sell it to Department
HQ-l29, 73 Magazine, Peterborou~

NH 03458 for bottom dollar. Please
state absolute mi nimum you'll take.

RECORDER. EA.AW, 115V 60HZ,
input l -MADC, manual and some ec­
cessones 570.00; Sound powered
handsets, new 55.00. WlIlB, C.
Wallace, 8 Elaine St., Hampton, N.H.
03842.

NA:\fE YOUR DEAL! Follo"';ng
items o ffered either " Fu lly recon­
ditioned with 90-day guarantee" or
''Work ing condition - AS-IS (price in
parenthesis) : Viking JI' s 535($25),
Viking II with 122 VFO $79($59),
Valiants $99($89), Range rs $85($751.
excellent Ranger II 5129($119),
Globe LA-l Linear 555(S45), Johnson
Courier Linear 585($75). National
NC ·173 $59($491, Heath TX·l
$59($49), Gonset IV $99($85).
Joh nson 6-N2 Converter $25($20),
He a t h SB·10 $50($40). Write :
Burghardt Amateur Center, Box 73A,
Watertown, S. D. 57201.

SSTV MONITOR TUBES 5 to 12 inch
P7 P14 also ok, electromagnet ic and
electrostatic FOCUS types. 12.50 to
28.00. 25d stamps for specs, prices.
Other surplus. Lotz, 750 Florida
Blvd., New Orleans. La. 70124.

AMATEUR EXTRAS only - Wallet
size min ia ture of your license. Send
original (which w ll be retu rned ) + $3.
Box 60045; Chicago, Ill inois 60660.

HI ·FI ~IOTORCYCI,E HELMETS
Concealed speakers, left side mini
jack. Complete with made up cable
and plugs that fit TR -22 and most
tape decks or CB's, fiberglass, most
colors, gold and green flake $58.00.
Amateur net $36.00 postpaid in US,
Saint Communications, RR1, Box
402, Idah o Springs, Colorado 80452.

Wayn et detmon·
stra letS the u.w of
a 2m fire hal con­
t ai ning ISC's
sma U modwets. Is
thaI transmittetr
putling out an
FM signa l (X

AlphoJ WilVllS?
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Would you believe that there are some of us who remember when 73 Magazine was o nly 37rJ. a
copy? (How time does flyl)

At the present t ime our subscriptions are inc reasing over 1,000 per month and we're begin ning to
realize that 1973 is our year (obviously) .

In order to fu rther acce lerate th is trend, we're rolling back t he calendar . . . yes, back to
1960 ... and 31ft a copy. We realize that we cannot get rich this way, but who cares when you an
make so ma ny subscribers happy I

Now ..• for a limited time only ... (until we regain our senses) . . . you can subscribe to 73 for
only 37ri a copy on a 3-year subscription. That's only $13.32 for 3 years.

Subscribe NOW and have it end in '76. That's the spirit!

UNDERCO VER A GENT 00...

MAKE YOUR OSLs PAY OFF !
As Undercover Agent 0073 you can get up to $100 for a $1 investment.

How would you like to make your QS Ls start paying you? You can do this by signing up as an
undercover agent for 73 Magazi ne - this is t he key to being able to ma ke a substant ial side income.
That's righ t, y ou can le t your hobby he lp to pay for itse lf!

When you send out your QSL cards, a ll you have to do is include a spec ial 73 , su bscription
application with your card fo r t he other operator to send direct to us. Your name as Undercover
Agent 0073 will be on t hat card and you will receive one dollar for each one year subscription sent in.

You can sign up as an Undercover Agent 0073 and get 100 of these subscription applications - for
only $1 ho cover the cost of handling).

Most of the operators you contact would enjoy reading 73, if they knew about it. Your OSLs will
h elp spread the word - and bring you a commission to boot.

Bonus $100
As a fu rther bonus - the fi rst 73 u nderc over agent who gets $100 in commissions will receive an

ext ra $100.---------- - - - -- ------
DNew Subscription

o Renewal or extension

D 3 yrs, $13.32

Order Form
73 Magazine

Peterborough NH 03458 USA

D 1 yr, $ 6

JUNE 1973

D 0073, $ 1

Name Call _

Address _

City State_ _

JUNE 1973

ZIP _
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Slow Scan T.I.vision
Handbook, by Don C.
Mill er, W9NTP and
R a l p h Taggart
WBBDQT.

This excellent book
tells all about it from
its history and oo'sics to
t he present state-of­
the-art tech niq ues. Con­
tains chapters o n cir­
cuits, m on it o r s •
cameras, color SSTV

• •
test equipment, and
much mo re. 272 pages,
softbound $5, ha rd­
boond 57.

Digital Control of Re­
p eater s , by T o m
Yocom, WA0ZHT.

Here 's a book for the
FM' er who wa nts to de­
sign and build a digital
repeater control sys­
tem. Contains sect io ns
on repeaters, basic logic
functions, logic circuit
design , control systems,
support circuits, mobile
i nsta llations, touch­
to ne, plus special sec­
t ion on a " mini" re­
peater control system.
224 pages, softbou nd
$5; hardbound $7.

.~ -0«::,*-

1tft%t

FM R.peat.r Circu its
Manual , b y Ke n
Sessions

Co ntai ns almost
every conce ivab le cir­
cuit that might be need ­
ed for use w ith a ,re­
peater. All c ircui t s ex­
pla ined in detail and
e asil y u nd e rs t o o d . All
aspec ts cove red, from
th e o perato r t o t h e a n ­
tenna . A lso c o n t a in s
c hap t e rs o n setting up a
mo b ile s tat io n and
m any o ther a r tic les for
the use of th e V H F and
UHF e nt h usiasts. 305

p ages, softbou nd, $5. l1J~~~;;;::~H ard bound , $7.

RTTY H andbook ,
Way ne Gree n , Edito r .

A c o m p r e h e n sive
b o o k c o ve r in g a ll areas
o f radio tel e type , fr om
gett ing started w it h the
basic principles, w h a t
equ ipment to procure
and h o w t o m a ke it
w o rk , Th e o nly u p -t o .
date b o ok availa b le on
the subjec t . Well w ri t ­
ten . e asy to read a nd
understa n d . 320 p ages,
scttbcu nd , 56.

Ie Project
lor Amateur & ~

Experimenter

IC Pro jects, Way ne
Green . EdItor .

The transistor re­
placed the tubes in tile
1960·s. and soldering
guns re p la c ed the 100
watt solderin g irons­
b u t t oday i n the
19 70· s. in tegra te d cir ­
cu its a nd solderi ng pen .
eus a re replac ing rr an .
s isto rs . This book tells
how to understand and
use l e s, w ith numerous
construction pr o jects.

For the ultra ­
modern home b rewer.
~~ pages. softbound.

SOLID-STATE PROJECTS

fur the Experimenter._­
~-.

Solid Stat. Projects
Wa y n e Green , E d it or _

H e re a re m ore t han
6 0 projects of in t e re st
to a nyo ne in e lect ro ­
n ic s . T he devices ra nge
from a simple transistor
tester ta an electro nic
c o u n t e ' - and from a
capacity met er to a
ham TV receiver . The
id ea of th is c o llec t io n is
not o n ly to provide you
w ith interest ing and
pract ica l pro jects to
b u ild, but also t o h e lp
you b ecome more In .
t imate l y a cquainted
w ith such modern com.
p onents as ICs, ve r ec ­
tors a nd zeners. 224
pages, sohbound. $4.



•
I

As you probably know, it is virtually impossi ble to do well in any contest unless you
have an Extra Cl ass license . Also w ith th e OX stations mostly in the Extra Class bands,
you don't have much chance of work ing the hard ones unless you have you r
Extra.

Before th e 73 Ex tra Class Study Guide this was a problem. There just wasn't any
book th at adequately prepared you for this difficult exam. Since studying the 73 book
makes passing the techn ical part a snap. there is absolutely no reason whatsoever for you
to be a seco nd cl ass cit izen on th e ham bands. Why not go FIRST CLASS and enjoy all
the privileges?

In addit ion to your regular license and upon application to the FCC (with no charge),
all Extra Class ops are e ntitled to a large Extra Class certificate. suitable fo r framing. Why
not display o ne of these in your shack?

We have sold all our softbound ($5 ) copies of this excellent book and have a limited
number of hardbound co pies left . The hardbound regularly se lls for $7, but for a limited
time we are reducing this book to $5. Wh y not orde r today and start enjoying more of
amateur radio?

de W1GRO

--------------- ------

BOOKS ORDER FORM JUNE 1973

Zip _

Name _

Call _

Address _

City _

State __

$ enclosed

Books wanted:

JUNE 1973

73 Magazine, Peterborough NH 03458 USA
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W2NSD!1 (continued from o . 4)

bonanza trial su bscrip tio n o ffe r. If
every single member o f your clu b does
not immediately sign u p to become a
73 subscriber the entire editorial staff
of the magazine will be so surprised
and shocked that they ma y discon­
tinue their lifelong membership in the
ARR L. Now, you wouldn't want any­
t h ing d rast ic like t hat to happen,
would you?

Why take a c hance?
Call your secretary and get him on

t he stick - accept no excuses. Let's
get th is show on the road.

UNUSUA L OCCUPAT IONS

While o ut in Califomia I me t an
amateur who has been work ing with a
medical un it ex perime n ting with pres­
sure chambers and they had discover­
ed that people put in an o xygen
atmosphere under pressure would un­
dergo some in tere st ing changes - like
getti ng younger - hair beginning to
grow back o n balding heads - things
like that.

Sinal amateurs are in to virt ually
everything that is going on scien t if i­
c ally, perhaps through the pages of 73
we can get some hints o n interesting
developments that a re shaping up
which we might not o th erwise hear
about. Unless the readers o f 73 are a
lot more reactionary than I give them
c red it for, they share my in terest in
new ideas - and are looking for fasci­
nat ing new things to talk about on the
air . How many times can you tell
people you are using a d ip. ole anten na,
a nyway?

Somewhere I read that an ionized
atmosphere is conducive t o better
work and to better thinking. Some
experiments had been made with
having a h ighly charged metal sheet
along the ceiling - and people d idn't
get tired nearl y as fast . This o bviously
could be done with a te lev ision high
voltage supply and some aluminum
foi l - has anyone any data on th is?

What about Kirihan photography?
Has any reader experimented with this
as yet? Please let us knowl

I've talked with qu ite a few reeders
who have worked wi th orgone and
o rgone accumulators - so how about
some data on this for us? Come on,
let's get some weirdo junk into 73 for
a change (will that be a
change?) - and let's try to make it far
out enough so that W5 down there
will be so dumbfounded he will make
the first con tact of his life wit hout
telling what rig he is using.

BIG AND LITTLE HAND UN ITS

The re is no question that the
Motorola HTs are beautfiful gadgets.
They are small - li ght - and rugged.
But they a re more geared to t he
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commercial marke t tha n the hams by
virtue o f their sma ll size.

The sli gh tly larger hand units such
as the Standard 146A and the Ken
KP· 202 use smal l parts, but not ex­
tremely small parts. The cost differ­
ence is substantial both for o riginal
manufacture and for replacement.
Those micro parts are ex pensive to
buy and incredibly difficult to change,
t hus mak ing the larger hand units
much less expensive to make and to
service.

The initial expense of the HTs has
been kept down by Motorola un its
wh ich were rejected from comme rcial
app lications being made availab le to
ham bu ilders for repairs - but th is
doesn't help on later repairs as muc h.

OC EAN US •

Ace Goodwin W1GRO, o ur ci rcu la­
t ion manager, keeps his eyes open for
new ideas a nd it was he who called the
existence of Oceanus to my attent io n.
In an article in Yankee magazine - a
magaz ine published in the next town
to Peterborough - t he co ncep t of a
new count ry, belonging to all man­
kind, and dedicated to the p rotection
and development of the oceans of the
world, was revealed.

The "terri tory" of Ocean us consists
of al l of the seas o f the world beyond
the three mile limit from the land
c ou nt ries. Thus Oceanus is by far the
Iargest country in area in the
world - many times over. The const i­
tution of Oceanus is quite parallel to
that of t he Uni ted States and the idea
is that it wi ll be governed by the
natio ns of th e world for the benefit of
all mankind, rather than by a sma ll
grou p for their own profit.

My attent ion was fi rst attracted by
t he idea o f a new country , You know
what happens t o a DXer when you
wave even the possibi lity of a new
country at him, And you ma y have a
fa int idea o f what happens to a
DXpedit ioner when yo u even h int at a
brand new co un try for him to opera te
froml

Once my attention had been at­
tained, I got to thinking about t he
idea of Oceanus. I got to thinking t hat
somehow over the centuries the
governments of the world have looked
upon the oceans as not being terri tory
and thus not being owned by anyone
or an y government_ There have been
some pro blems raised d ue to fishi ng
rights, rad io broadcasting, and things
like that - but the idea of the oceans
o f the world being territory doesn't
seem to have evolved.

Obviously th is idea o f the oceans as
no n-t errito ry is about to break down,
More and more use is being made of
the seas and the land under them. We
already have offshore o il dri lling over
three mi les out. And with the tech-

niques of undersea exploration ex­
panding rapidly, the day when we
have undersea mi nes. gardens, and
perhaps fish ranches is within grasp of
the imagination.

We can all wait for the b iggest
nations of the world to sta rt claiming
the ocea ns - f ive mi les - fifty
miles - 200 miles - 2000 miles. The
wealth o f the oceans is beyond estima­
tion so there will be quite a fight . It
would seem obvious that the smaller
nations o f the wo rld would lose o ut
and the b igger na tions wo uld become
bigger - and exploitation would be
the name o f the game .

Th us the id ea of setting up the
oceans of the world as a new cou ntry,
run by the nations of the world,
seemed like an idea that had arrived at
the right time. The in it ial work to be
done by the new nat io n would be to
sta rt clean ing up pollu tion and pre­
vent ing it in every way possible.

My first move was to get in touch
with Ad miral Welles, the ch ief execu­
tiv e o f Oceanus, at the home base of
Oceanus in Manset, Maine. We talked
on the phone a couple of times and
t he n got together fo r a long talk and
brainsto rming session.

The basic problem with establishing
a new country such as this is in getting
it recocnized . Obviously the U.S. is
going to be ext remely re luctant to
reco gnize Oceanus since such a recog­
nition would t end to dimi nish the
possib le future claims o f the cou nt ry
for large a reas of the oceans . Sinc e the
smaller count ries of the world and, in
particular, the land-locked coun tries
have the most to gain from getting a
p iece of the oceans - or at least in
making su re that the oceans don't just
go ou trigh t to the b ig nat ions - these
cou nt ries will be approached first.

Ano ther tack which could help to
establish the validity of the country
would be via the Un ited Nations. The
virtual c o nt rol of the U.N. by a
handful of large nations me ans that
Oceanus wo uld n' t have a p rayer oy a
fro nt al approach . Bu t how a bout
t hrough the ITU section of th e UN?
Su ppose we fi rst set u p Ocea nus as a
separate country wi th a radio prefix
which is registered with the ITU? The
ITU natural ly will not want to extend
recognit ion to a country that is no t
o therwise recognized; yet on the other
hand they are most anxio us to keep
radio call prefixes under cont rol and
registered according to their sys tem,

We shall see. One of the first moves
I made was to send a lette r to t he ITU
on behalf o f Oceanus te lling them th at
the government of Oceanus wo uld li ke
to issue call letters in the b lock 01AA
to 002Z. Th is series has not yet been
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allocated as far as I know. The calls
wou ld be used only within the limits
of Oceanus aboard vessels of Oceanus
registry. It was proposed that the ITU
zone numbers would be added after
the call letters of the st at ion as an
indication o f the area o f Oceanus
wi thin which the station was be ing
operated.

Oceanus has been set up in suc h a
way tha t the citiz ens of any count ry
of the world may ap ply for dual
citizenship. Ci t izenship in Oceanus
will in no way affect citizenship in the
U.S. or any o ther country. Vessels
may be registered with Oceanus and
sti ll keep their registry anywhe re else.

Along the same line it is proposed
to issue ama teur radio licenses valid
for operation in Oceanus on Oceanus
registe red vessels to amateu rs of any
country. There will be no licenses
issued to anyone not holding a valid
amateur license in an other count ry.

As far as I know there is no
precede nt of U.S. citizens esta blishing a
brand new country, so the govern­
ment agencies of the U.S. don't know
just how to deal with the problem
They can't go by the rule book when
there are no rules.

In order to get started on the
recognition of Oceanus Admi ral
Welles has appointed me as Chancellor
of Telecommu nicatio ns. The FCC has
already warned me that as the repre­
sentative o f a foreign gove rnment they
may have to take away my ham
t icket - and while I don' t want to
lose that , th at certain ly wou ld be a
recognition of Oceanus. It's a merry'
go-round. If they refuse to accept
Oceanus then they can 't ha rass me ­
if they do get after me then th ey have
granted official status to Ocean us.
Perhaps, so to speak , I can push the
car from the running board to get it
started and then jUrJ1) off when it gets
going .

Once in motion, Oceanus shou ld
move along briskly . Wha t with small
taxes on users of th e country such as
ships and cables - fines for ecological
despoilers - licenses for developers, it
cou ld be Quite a th ing in 20 years.

COLLINS COMEBACK?
Collins is again beginning to think

in terms of a reactivated amateur sales
effort. An official of Collins recently
explained that engineers and techni­
cians had, on several occasions, gotten
new ham products ready for produc­
t ion, only to have the pla ns cancelled
by erstwhile p rexy Art Collins.

The S-line and KWM gear are sti ll
popu lar, despite the design be ing the
oldest o n t he market today. The
reliab il ity bui lt into Coll ins equipme nt
cannot be den ied - it runs through
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thick and th in - and is ideal for ex­
peditions where reliabili ty is the key
facto r.

The recent reports of Colli ns mak­
ing deals in Japan fo r production o f
ham gear in that country have been
confi rmed, though the plans are ap­
parently to produce it only for sale in
Japan , and not for export to the U.S.

The financial t raumas of a couple
of years have bee n eased and Collins
stock has been gradually gaining
ground . It dropped from abo ut $115 a
sha re in 1967 to about 10% of that
figure - and is now bac k up to around
$25 a share. There is st ill a lot o f debt,
but the present management has set a
good record and the prospects are
bright.

ONE MEG
Some scoundrel has been wh isper­

ing that Wayne Green is trying to
change repeaters to one meg spacing.
Utter rot and baloney. Wayne Green
honestly doesn't give a damn whe the r
repeaters are 600, 60 1, 990, 1 meg or
1200 kHz.

It is a fact that I do feel that
everyone should have his day in court ,
and that extends to the one meggers
as v.ell as the conservat ives who are
funda me,ntally opposed to any and all
change.

In reviewing the si tuat ion nation­
wide, there ap pears to be some pat­
terns emerging. I thin k that, if we are
going to be honest, we have to agree
that there are some parts o f the
count ry that have different problems
to face th an others. Amateurs in the
mountainous and hilly areas fi nd sim­
plex virtually useless and FM opera­
tion in these p laces has tended to
emp hasize repeaters. Amateurs in flat
land have developed much mo re sim­
plex and the nu mber of st rrolex cha n­
nels in use in these areas is a function
of the number of active FMers. Th is
holds part icularly true for the larger
urban areas, most of which are in flat
cou ntry. If you are going to get picky
wit h me over th is, let me explain that
Los Angeles is tru ly flat land, but with
some mountai ns to hold up repeaters
and remote base stat ions, just as New
York has ta ll buildings fo r the same
purpose.

With 14 repeater channels in the
146 MHz segment o f the band and 13
more cha nne ls in th e 14 7 MHz seg­
ment, all but the most densely popu­

lated areas have enough channels to
serve th em. In fact, only in the Los
Ange les and New York areas has any
great problem arisen as far as needing
more than the 27 FM repeater cha n­
nels. Thus, th e one meg problem
would seem to be a matter of interest
only to amateurs in those two areas
and be of no mo re tha n academic
interest to the rest of us fo rtu nate

enough not to live in the giant bee­
hives.

Frank ly I see no need to think
about or discuss the one meg situation
outside of those two cities. I th ink we
may see a lot more one meg activity in
those cities if the repeater groups in
those areas do not he ad off the
problem by getti together. In fact , Los
Angeles has gotten together and no
one me g talk has ensued - which
might be a rather broad hint to the
New York repeater groups.

FM and repeaters has deve loped
odd ly in New York. We have the
phenomenon of one giant repeater, a
few medium size repeater groups, and
a host of splinter groups. The move of
WR2AAA to a o ne meg spl it may
change his pattern - and it would
certain ly ap pear that any change
would be for the better. If WA2SUR!
WR2AAA were to get many mo re
users the timer would have to be pu t
back to 15 seconds and the slight
shreds o f human conversat ion tha t
occasionally have been emerging from
it would be sti lled.

If all the Greater New York groups
can suffer the ego deflation of getting
together o n a regular basis to hash out
their problems, it is possible that a lot
of the fru stration and resentment
which has been building could be
cooled. We might find that some
red istribution o f activity cou ld be
made so that all of the 27 repeater
channels cou ld be used by a little bit
more equally s ized groups. Shou ld
seven fellows be ab le to h old a publ ic
repeater channel fo r th emselves in
New York ? Should a small group in
one part of the city be able to set up
on a channel and dema nd that every­
one else keep off?

Now that 220 is beginning to
open - with good inexpensive gear
and even repeaters coming avail­
able - it is possible that the New
York repeater groups might interest
some smaller groups that just don't
want anyone else to talk with them to
open up their 2m channels and move
to 220.

If the New York repeater grou ps
ever did get togethe r the way the
Sou the rn California groups did, th ey
might be able to consolidate and
arrange things so some or even all of
the spli nter ch annel repeaters could
find a home on one of the standard 27
public channels.

It is always possi ble that a study of
the simp lex cha nnels - there are 13 of
them in the 146-148 MHz seg­
ments - would show that there are
more than are needed and that some
one meg or 990 MHz repeaters cou ld
be set up to use a few o f these
channels. Hopefully th is extreme ec-

(continued on page 108)
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231 15element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28' . VSWR 1.5:1 52 ohm
feedpoint. Extra - strength heavy
wall commercial aluminum tubing.

267 Standard 1/4 wave ground
plane. May be precision tuned to
any discrete frequency between
108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Con­
structed of heavy gauge seamless
aluminum tubing.

231

267

the
2 Meter Fixed Station

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tuning. Extreme band­
width great for repeater use. Center fed for best low angle
radiation . DC ground. Complete with plated steel mounting
clamps.

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE fixed station antennas
are the 2 meter HAM's dream come true. With everything you
need for top fixed station performance ... toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations, fixed or mobile, without access to a
repeater.
The right antennas for the new FM transceivers . . .or any 2
meter fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation . For
the top signal and reception you want ... and the top perfor­
mance your transceiver's ready to deliver.

For the most powerful antennas under the sun

268



362

341

338

340

from aln
Antennaswith real PUNCH!

WRITE FOR DETAILS

For top fixed station performance on 2 meters ...
THE REPEATER LINE

From
HY-GAIN ElECTRONICS CORPORATION

P. o. Box 5407- GF : Lincoln. Nebraska 68505

340 3 element high perfor­
mance beam. 9 db gain. Co-
axial balun. Special VHF
Beta Match configuration.
Un id irect ion al pattern.
VSWR 1.5:1. 52 ohm imped-
ance. Heavy gauge alumi-
num tubing and tough alumi-
num rod construction.

341 8 element high perfor­
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match. Unidirectional. Boom
length 14'. VSWR 1.5 :1 . 52
ohm feedpoint. Heavy gauge
commercial type aluminum
construction.

362 SJ2S4 high performance all-driven
stacked array. 4 vertically polarized di­
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle.
Unique phasing and matching harness
for perfect parallel phase relationship.
Center fed. Broad band response. DC
ground.

338 Colinear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match. Radiator of seamless
aluminum tubing ; radials of solid alumi­
num rod. VSWR less than 1.5:1 . All steel
parts iridite treated. Accepts PL-259.



W2NSD/1 (continued from p. 105)

tion would be taken by smaller groups
rather than by bigger ones, so visiting
amateurs would still be able to call in
on the re~lar channels, and have a
chance of talking with most of the
FMers.

The FCC, in setting repeaters up to
use the 146-148 segment of the
band, apparently had in mind that
most of the simp lex , if not all of it ,
would move be low 146 into the 14&
MHz segment. Many amateurs fee l
t hat perhaps they know more about
FM t ha n the FCC and they are goi ng
t o st ick t o 146 .52 fo r t he pri ma ry
simp lex cha nnel. Note aside: the
IC-22 transceiver rece ived fo r test
came through with 52/52 simplex
crystals installed I Perh aps we're get·
ti ng somewhere at long last.

How about it , New York?

aUSMAN'S HOLIDAY

And what does the editor o f an
amateur radio magazine do over a
rainy weekend? What else - he hams
it up.

Just before the new repeater re~la­

tlcns h it last October our managing
editor Keith - W70XX/1 - had the
73 Radio Club repeater hooked up so
users could access 10m and work
some sideband Ox. Then , for reasons
which are totally inscrutable, the FCC
decreed that there could be no more
interconnecting of 2m and 10 rigs, so
t he 10 m link had to be disabled .

Tha t was a pity, for the extended
groundwave on 10m made it possible
for amateurs almost anywhe re in New
Engla nd to talk over the WAl KGO
2m repeater - and vice versa . With
10m a near total d isaster area due to a
constipation of sun spots, the act ivity
was a sho t in the arm. And there
certain ly is no shortage of 2 m c han­
nels in the forseeable future - so no
one was being hurt and there were
benefi ts to everyone involved.

With the new reguliltions you can't
interconnect 2m to the lower bands,
but you stil l can use 222 MHz and
above for this devious purpose, so I
set out to see what I could do along
this line. 8 y the end of the weekend I
had managed to su rmount an impres­
sive number of obstacles - like con­
nectors t hat look like they should
work, but do n't - test equipmen t that
has to be fixed - the works. But t he
resu lt was a system which permi ts me
to talk over my low band sideband
station via 444 MHz, from a hand unit
or the c ar - and from anywhere
within several miles! What a blast that
is !

There are some licensing details
th at will have to be foll o wed up
before more people can use the svs-
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tem - but we 'll get there. The new
regs make it a lot more difficult to
have fun , but it is still possible. Why
the FCC should decide to throw un­
necessary roadblocks up like that is
anyone's guess.

Now, let's see - how can we go
about changing frequency or swinging
that beam via the link? Hmmm.

TIMI NG OUT
One of the unfortunate aspects of

FM repeaters is the inexorable time
ou t fea tu re. Sure, there are t imes of
the day whe n t h is is necessary to keep
o ne long-win ded chap fro m driving a
multitude of mobile ops up t he wa ll
wit h frustrat ion. But there a re also
t imes of th e day - o r n ight - when it
doesn 't make a darned bit of d iffer­
ence if someone sta rts talki ng about
something of interest instead of mere­
ly affi rmi ng the fact that some sort of
tenuous c o ntact is indeed possib le.

Now, to make this even worse, the
accursed time out featu re, an inven­
tion of co mme rcial FM repeaters
which was set up as protection against
a faulty repeater and not as a limita­
t ion on rag c hewing, since such is not
normally a part of that service, has
been brought int o amateur radio by
the commercial two-way cps who did
most of the qrcundwork on ham
raoeeters - and right on into the new
regulations, where it is just as unneed­
ed as many other of the ridic ulo us
limita tio ns that have been put upon
us.

Put it t his way : why mu st a repeat ­
e r in Sitka, Alaska t ime o ut a rag
chewer at 4 a.rn. after three mi nu tes?
This is what th e ru les have ma de into
law. For that ma tter, why shou ld a
repeater in mid-Manhattan be forced
to shut down after three minutes at 4
a.m.?

The fact is that repeaters which are
heavily used have, tor the most part,
installed timers to keep transmissions
short. Repeaters which are rarely used
have, for the most part, ignored timers
since they are o f absolutely no value
to them Isn 't this a more reasonable
approach than a blanket law which
applies to every repeater all the time?

One aspect o f FM repeate r opera­
tion t hat turns off a lo t of operators is
the lack of mean ingful conversations.
I'll gran t t ha t these are di fficult to
come by o n the lo w bands t oo, but at
least th ere you can talk for a while
wh en you get into something yo u
enjoy and you don't find that you
timed out somewhere in t he middle of
the conversation.

T imers do a lo t to enforce non­
contact type of contacts. These are
the contacts where nothing whatever
is exchanged other than the lnfo rma­
tion that a contact has been made.
Try and explain the fun of that to

your non-ham friends and see if you
can do it without their becomi ng
incredulous and t h ink ing that you
rrarst be complete idiot.

You will p robably have to explain
Quickly that this fan tastic communica­
tion system is not a total waste of
t ime and money - it does occasion­
ally function in the public interest for
reporting acciden ts or dry gas tanks of
hams who have been paying more
attention to "monitoring" the channel
tha n to thei r cars. It does sou nd nice
and o fficial - and important - to an­
no unce t ha t W2NSD! 1 is monito ring
the c ha nne l. Big deal.

It is probably unfair to make any­
o ne feel gu ilty for spend ing t heir
amateur radio life in t he pu rsui t of
commu nicat ion less communications
via FM repeaters whe n we have those
vast hordes o f DXe rs looki ng for
pileups fo r the purpose of a signal
report and a OSL. More ccmmumce­
tiontess commu nications.

Here we are with one of the best
communications systems in the
wortd - a means whereby people can
talk directly with people anywhere in
the world - and we hardly ever use it
for communications at all.

Put that in your damned time r and
smoke it.

SELECTIVE CALLING

While the fish ing expedition o f
most bl ind calls is fun - you never
kn ow who wilt answe r you r CO o n the
low bands - or the equ ivalent of a CO
on FM - there must be someth ing to
be said for being able to get in touch
with one specific frie nd when you
wa nt to.

A selective c all ing system could be
made to work - wit hin limits - on
the lower ba nds. Inte rference and skip
c ondi t io ns mi~ t make most systems a
lot less than dependable. but then this
is amateur radio, not commercial and
we are in it fo r the fun involved, so
most of us can probably accept less
than perfection.

On FM and via re peaters a calling
system c ould be q uite dependable . I'd
like to see some articles on simple
calling systems fo r use wi t h FM. There
a re e nough sma ll manu fact u re rs
a ro und loo k ing for likely p rod uc ts so
I th ink that any relati ve ly s imp le
system mi ght be attractive enough for
them t o build wit h a royalty a rrange­
me nt to t he inventor.

While some of us are able t o work
with a repeater monitor goi ng con­
stantly in the background , I t hink that
most of us can' t. I know that I would
like to have some so rt of calli ng
system so my friends cou ld alert me
that they wanted to talk with me via
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one or mo re repeaters - some system
which would not depend upon my
having to monitor or on the chance
that I might happen to call in at the
same t ime as my friend happened to
be listening.

A t'NO tone system is p robably
simp le eno ugh fo r both encodi ng and
decoding to work successfully. All we
need is the hardware design and we
might get the idea off the ground.

The " go" signal cou ld tu rn on the
speaker - o r ring my chimes - or, in
the car, sou nd the hom.

How about it ?

WHAT ABOUT
PRIVATE REPEATERS?

The small groups that operate pri ­
vate repeaters have problems, no
doubt about it . For the most part
they try to keep their channels quiet,
but as more and more Clegg 278 's
proliferate, secrecy is difficult to
ma intain. The Comcraft t ransceivers
are even worse. for they tune the
whole band, and they tune it with one
flip of the wrist. It takes a bit of doing
to scan the whole two megs with the
Clegg and th is could preserve very
small repeater groups from widespread
detection.

Once a public repeater comes on
the private repeater channel , there is
little the private group can do but
shrug resignedly and look for some
othe r open pair. The number of
crystals involved can be substant ial ­
partic ularly if, as is usually the case,
the p rinciples of the operation are
heavily into Motorola gear. You don't
buy -nose crystals for $3.75. By the
time you've bought crystals fo r a
couple of mobile rigs. a couple of base
stations, and a couple of ha nd units,
you have run up a big bill. Well.
perhaps that is the price of snobbery
and exclusivity, and it shou ld be taken
in st ride. •

In areas whe re there are free repeat­
er channels, the privates ca n move ­
but what about New York, where
everything is full ? Shou ld the private
group fight to hold a pu blic cha nne l
for their res tricted use - or should
they bow to numbers and move on up
to 2207

Some groups are apparently th ink­
ing of going the route of the remote
base. where all members of the group
are listed as remote operators. Th is
would have the advantage of the
group be ing able to move entirely out
of the repeater ba nd and down below
146.0 MHz. If they were all Gene ral
or above in license, they could even
use the 144-145 MH z segment o f the
band , which has fad ed away in most
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areas of the country to almost total
disuse.

WHO'S WHO

The recent glut of con troversial
regulatio ns wafti ng to us from the
FCC has raised tempers and resent­
ment. It has also cause no little
frustrat ion. We've been thinking in
terms of the amateur div ision of the
FCC as being the last wo rd - and now
that the last wo rd is unacceptable to a
lot o f peop le, the question arises,
where do we turn next?

The next step is the Chairma n of
the FCC, Dean Burch. Unfortuna tely
this apparently is an illusory next
step, for le tters sent to Mr. Bu rch end
up right back on the desk in the
amateur division, Vv'ith no hunt that
Mr. Bruch has even seen them. This is
o bviously no good.

Well, since writ ing to Chairman
Burch is a dead end, le t's look up the
ladder a bit more and see who is there.
The FCC is managed by the Com mu­
nications Unit of the Comme rce Com­
mittee of the Sena te . This is the
committee that does the hiri ng and
firing. Let 's take a look at this com­
mittee and see if we have some he lp
available from there.

Warren I. Magnuson (O-Wash.) is
the Chairman of the Commerce Com­
mittee. Amateurs in Washington could
do a lot worse than write or call
Senator Magnuson and express their
views of wha t has happened to the
FCC amateur division .

Senator John O. Pastore (D·R I) is
the Chairman o f the Com mu nications
Unit and directs the act ivities of th e
rad io industry in the U.S. Rhose
Island amateurs please take note !

Possibly the one key man for us all
is Senator Howard Baker J r. {Tenn.]
who runs the amateur and CB division
of the FCC. Tennessee amateurs
should certainly let their ma n know
what they think of the recent tu rn of
FCC events. The rest of us can drop
Sena tor Baker a letter and explain our
problems to him and ask fo r his help.
We can also ask our own senato rs to
call Senator Baker and pass al ong o ur
hopes that there wi ll be some subste n­
t ial cha nges in th e FCC amateur divl­
sian which wi ll result in an increase in
sensitivity to ou r needs.

You mi~t scour the bands for
Tennessee stations and, when you find
them, impress on them the impor­
tance of their sitti ng righ t down and
writing to Senator Baker.

Ten Tee is in Tennessee and if you
happen to be in touch with them you
might suggest th at as an important
manufacturer in Sena tor Baker's state,
they get in touch with the senator and
imp ress on him that many ama teurs
feel that the FCC amateu r d ivision no

longer has respect for amateurs and
that th is could lead to another
CB-type situation if continued.

NEW FCC COMMISSIONER
The single, sa le, only Commissioner

to sign the perfidious repeater doc­
ket - in my est imation th e most de­
st ructive piece o f FCC rulemaking in
the history o f amateur radio - will be
replaced this month by a new man.
Nicholas Johnso n, an LBJ appointee
to the Commission, is be ing replaced
by David Bradshaw, a Chicago lawyer,
a me mber of John Connally's Demo­
crats for Nixon. and son-i n-law of W.
Clement Stone, one of President
Nixon's most lavish campaign sup­
porters.

Su rely at least some of our readers
either knows Mr. Bradshaw or knows
someone who knows h im VIo'e Il enou!tt
to get some word to him of the
desperate plight of amateur radio. I
wilt fly anywhere any time to explain
what has happened and the disastrous
resu lts which are comi ng from it to an
FCC Commissioner or a member of
the senate committee running the
FCC.

EVERETT NEW ASSISTANT CHIEF
Richard H. Everett. who has bee n a

legal advisor for the ama teur and CB
section of the FCC, has been named
Assistant Chief of the Amateur and
Citizens Division. Dick has been with
the Commission since 1956, when he
joined it as a Law Enforcement Offi­
cer. He moved to the amateur sec t ion
in 1963.

QSL CONTEST
73 is offering fame, and a hint of

fortune, to the winners of the month­
ly OS L contest. The winners will be
selected every month on the basis of
the attractiveness and unusualness of
the cards. Get those neurones popping
out there and come up with some
different QSL's.

CLICHE CONTEST
Our shu t-in readers are req uested to

take pad and pencil in hand, and start
tuning the ham bands, making note of
every ha m cl iche they hear. Let's
make th is art fo rm legitimate by
listing all of the most trite phrases in
73. Send your lists to Trite, 73 Maga­
z ine. Peterborough NH 03458.

Ocs out of hearing range of
KGO-1979, the CB-type repeater near
Newington, Con necticut, may be able
to get a very ccrro tete list of the most
timeworn and sickening of old ham
exp ressions by asking the next Con­
nec ticut low band stat ion he contacts
to rebroadcast KGQ-19 79 for a few
minutes. You 'll hear the real McCoyt

. ..Way ne
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Go all the way into

260 Commercial duty 1/4 wave, claw mounted
roof top whip . Precision tunable to any dis­
crete frequency 108 thru 470 MHz. 17-7 ph
stainless steel whip.

Designed for the man who demands profes­
sional standards in 2 meter mobile equipment,
the REPEATER LINE is the 2 meter HAM 's
dream come true. It's got everything you need
for top performance ... toughness, efficiency
and the muscle to gain access to distant re­
peaters with ease. Reaches morestations, fixed
or mobile, direct, without a repeater.

The right antennas for the new FM transceivers
... or any 2 meter mobile rig.

Rugged , high riding mobiles. Ready to go
where you go, take what you dish out. .. and
deliver every bit of performance your rig is
capable of.

There 's nothing half-way about the new Hy­
Gain REPEATER LINE.

f,
I

260

261 261 Same as above. Furnished complete with
18' of coax and connector.

262 Rugged, magnetic mount whip. 108 thru
, 470 MHz. Great for temporary or semi-perma­

nent no-hold installation. Holds secure to 100
mph. Complete with coax and connector. Base
matching coil for 52 ohm match. 17-7 ph stain­
less steel whip.

262

For the most powerful antennas under the sun



263

269

264

from

265 Special magnetic mount. 3 db gain. Per­
formance equal to permanent mounts. Holds
at 90 mph plus. 12' of coax and connector.
Base matching coil for 52 ohm match. 17-7 ph
stainless steel whip. DC ground.

264 High efficiency, vertically polarized omni­
directional roof top whip. 3 db gain. Perfect 52
ohm match provided by base matching coil
with DCground. Coax and connector furnished.

263 Special no-hole trunk lip mount. 3 db
gain. 130 thru 174 MHz. 5/8 wave. Complete
with 16' coax. Operates at DC ground. Base
matching coil for 52 ohm match. 17-7 ph stain­
less steel whip.

WRITE FOR DETAILS

2 meter mobile! with

269 Rugged, durable, continuously loaded
flexible VHF antenna for portables and walkie
talkies. Completely insulated with special
vinyl coating. Bends at all angles without
breaking or cracking finish. Cannot be acci­
dentally shorted out. Furnished with 5/16-32
base. Fits Motorola ,HT; Johnson; RCA Per­
sonalfone; Federal Sign & Signal; and certain
KAAR, Aerotron , Comco and Renco units.

Top performance for 2 meter mobiles
THE REPEATER LINE

from
HY-GAIN ELECTRONICS CORPO AllON
BOX 5407- GF LINCOLN, NEBRASKA 68505



You say VHF·FM isn't "Your Bag" . . .
Take your choice of fine new HF Equipment

Drake 2 -C rec eiver $295.00 270B/5 5-168 529.95
2 -AC cal ibrat or 18.75 50QCX xcvr 529.95
2-CQ sp kr / Q mult 49.00 500 e X/ 55-1GB 589.95
RC-4 rece iver 499.95 117XC AC pwr 109.95
4·NB blanker 65.00 230XC AC pwr 115.95
filters each 50.00 14-117 DC pwr 139.95
M5-4 speaker 22.00 1200X amp 259.95
T4 XC transmitter 530.00 Mark II amp 679.95
TR-4C xcvr 599.95 V X-2 VOX 35.95
34·PNB blanker 100.00 FP·' pa tch 48.95
MMK·3 mobile mt. 6.95 510X xtal ad apt 53.95
RV-4C VFO 110.00 508 ex t VFO 159.95
MC-4 mobile console 69.00 Ten Tee
AC-4 AC supp ly 99.95 A rgonaut tra nsce iver 288.00
DC-4 DC sup p ly 125.00 405 amp 149 .95
MN-4 200w match 99.00 250 AC pwr 49.95
MN·2000 matchbox 195.00 315 rcvr 229.00

Gala xy GT·550A xcvr 595.00 200 FVO 69 .00
AC·4QO AC supply 99.95 Tempo one xcvr 349.00
SC-550A sp kr 29 .95 ACIOne pwr 99.00
G-1000 DC pwr 129.95 OX!l A PWl'" 110.00
RV-550A VFO 95.00 VF -l ex t VFO 99.00

Kenwood R-599 rcvr 389.00 Mobile mount 12.50
CC·29 2m Cony 3 1.00 Yaesu FT· l0 l xcvr 649.00
CC-69 6m cony 31.00 FTdx-401 xcvr 599.00
S-599 speaker 16.00 FLdx-4oo xmtr 339.00
T·599 xmtr 429.00 FAdx-400S0 rcvr 399.00
TS-511Sxcvr 41 5 .00 FAdx-4000 rcvr 299.00
PS-5 11SAC pwr 105.00 FV-1 01 ext V FO 99.00
TS·900 xcvr 795.00 SP· l01 spkr 19.00
PS-900 AC power 120 .00 SP·1 0 1P sp kr/ patch
OS-900 DC power 140.00 combo 59.00
VFO-900 V FO 205.00 FV-40 1 ext VFO 99.00
CW filter 45.00 SP-401 sp kr 19.00

Swan 600A rcvr 439 .95 SP-401P sp krfpatc h
600A Custom 545.95 combo 59.00
600A Cust!SS· 16 599.95 CW filter 40.00
600T xmtr 589.95 FA-9 fan for 101 19.00
600S sp kr 21 .95 MMB·l mobile mt. 9.00
600sP spkr!patch 64 .50 F L-2oo0 B afll) 339.00
270B xcvr 469.95 FL-2100 amp 339.00

--BANKAMERICARD, MASTER CHARGE, or SWAN CREDIT PLAN- ­
Send f or credit application for financing through General Electric Credit Corp.

/0% down.

We also have a large inventory of used equ ipment. Send for list and
tell us what general type you'ie looking for .. .

ED JUGE ELECTRONICS. INC.
Dallas office:

2860 WALNUT HILL LANE
DA LLAS, TX 75229
(2141 358-4641

Home office :
3850 SOUT H FREEWAY
FORT WORTH, TX 76110
(817) 926-5221

Closed Sundays and Mondays

YES, WE DO EXPORT... WRITE US!
"2 73 MAGAZINE



Has a WHOLE WAREHOUSE FULL -------

of FM Radio BARGAINS.

Here are a few examples:

KELVIN HUGHES82210W 10 Channel 150MHz Solid State $149
CANADIAN MARCONI CMC 100W AMP 150MHz 12V Solid State $119
G.E. ME 33 Mobile 150MHz 30W 6/12 Vibrator w/acc $ 89
MOTOROLA T43GGV Mobile 150MHz 30W 6/12V Vib w/acc $ 89
COMTRON 960DC Mobile 150MHz 30W Solid State Rcvr $119
MANN COMM 235MAH Nickel Cads, Motorola & Cook Pager $ 7

Write for our FREE Catalog!
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Data Engineering. • •

-
MEMORY·MATIC 8000 OELUXE
CCllJdc,ly for 19,200 bits in 8 Readl
W"le Pfu qqante Memones. Each
memory c a n st o ee e ither a single
mesSdge o r a number of sequential
roesseaes, Near -full and O verload
dlarms. " M e ssa ge SlOP" for char.
,nserl,on . " F u ll Control" weight
'<tl,a , messdge interrupt switch .
v a e. trans. delay .

Details in ca talog

MEMORY-MATIC 500-8
500 or 8 0 0 bit A /W memo ry.
Sto res either a single message o r a
number of sequential messages.
"Message Stop" for c har . inser­
t ion. Nea r-fu ll and Overload
alarms, remote c o n t r o l for S topl
Start of message. t ect. SM-21B
features. S h. wt . 4 lbs.
(50 0 bit memory) . . . $ 179.50
(BOO-bi t memory) •. .. . $ 198.50

ELECTRONIC FEATHER
TOUC,H KEY
A c o m p le t e ly sol id-state key . D e­
tects mere touch of finger . Use as
single or twin lever key . Operates
with all posit ive or negat ive
ground digital keyers.Sh. wr. 2
Ibs tDC Un it) $ 19.95
Kit 5 15.95
AC Supptv. 52.95 addit ional
P.B . SW, 53.95 additional

SPACE-MATIC 21-8
Th is SWITCH A B LE k eyer qrves
you "e ig h t -keyers-i n -one." R ear
switc hes ca n d elete d ot o r d ash
m e m or ie s o r c h a rJwo rd sp aci n g.
I nst ant sta r t, self -c o m pl e ting d o t s,
dash e s a n d c h a r.lwo rd sp ac ing.
Ad j. we igh t ing, si detone/ speaker ,
oo t -uash memo ries, Iam b ic, 11 5 V
ac o r 1 2 V d c
Sh. 'w t . 4lbs $89.50

­. "

' 0" ' ,--,."'" ftC

..--..
.-.•

. . . . . . .

HF FREQUENCY
ST A NDA RD - FMS ·3
M ,nlo.tlls.ll ~, 10 , 2 5 , 50,100, 200
.lIld 4 0 0 kHl. 400 kHz c rystal. N o
unvvarner t n'i1lke rs. Lat est 10w­
POWl' r l e s O sc. and output bu f ­
I " f t'd. S h w t , 2 tb s (Less a at .
11'"esl ... , . . $33.95

.... . . S29 .95

CRIC K ET 1 ...
Tt". " ' e <l l u r e o ac e ed" m o d e r a t e­
I \' p ltt'eel kt;!Vt;!r l x eveo l ime base,
1.l m nv o o t S p .ec, mg . ooetone­
~ p ,-· . I k t' f_ Red f co n uo ls fo r w e ig h t .
s lll;'ell . vo to roe , t one , auto sem i­
,,,. 10 .. t u n e . 11 ~V ac Of 12V d e .
S n. \\ L 3 u .s. $ 49.95

Phone: 703-321-7171
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VHF FREQUENCY
STANDARD - FMS ·S
C a l. rece ive am1 r r a n srrnt

c ry st a ls tn 10, 6 , 2 a nd 1 ' .
me ie r F M ba nd s. M ar k e rs
for all FM c h a n n e ls. C b ec jc
d evranc n . P r ecrsr o n 12
MHz c r y st a l. No c n want e ct
mer k er s O'sc . a nd o oto ut

buffe red . S h . wt . 2 Ills .
( Le ss B e rr e rres l . . $44.50
Ki t _ $37.50

REPEATER 10
H igh ly stable oscill ator fo r
automa tic timing. AC or
DC o p e ra t io n . R O M p ro
vid es t o r more t han 25
c h a r ac t e r s , mo re t h an
n ec e ssa rv lor DC any
c a ll" A PT. AUX IS au TO
m atlce uv add ed to 10 rt
desir ed w h e n main p o w er
IS to sr . T o nehu rs t op e ra
t io n avau a ote .
ID·l01 K K it ..... $49. 9 5
10-101 Wi red / Tested

$69_95

ID·l01R assem bled in l Y1"
rack cabi net . . . . $ 109.00

TONE OECODER
V e rsa ti le s ing le/dual tone
decode r. PLL c o c u u r v fo r
ex t re m e s tabl il l y . 1 a m p
ou tp u t rela y c a n be re set
a u toma t ically o r m a nua ll y .
M oni tor POSit io n. Ad Ju s
ren te se ns it ivi t y . In ter n a l
s tr ap se tec ts s ingle o r du a l
to ne o o ere no n.

TD-2K K it $3 1.95
TD-2 Wired . . .. $39 .95

.... , ... , - -

...,. ,..'~....... '.,

AUTO·PATCH C O N SO L E
T his mo b ile o r h ome c o n­
so le in cludes a ll th e f ea ­
tures you n e e d for co m­
plete a u to-patc h o p e ra t io n .
A T ouch-Tone Pa d ; an
auto matic d iale r for se n d ­
ing o ne a c ce ss cod e plu s
f ive Touch-T o n e p ho ne
numb ers ; a sin gle /d u a l t o ne
burs t e n cod er adjusted to
your c hoic e o f fre q u e n c y
a bove 500 H z , a n d a built
in m o t o r . Co m p lete P T T
operat io n wit h o ne se c o n d
transmi t te r h old.
A PC-4 K Kit $ 84 .50
A PC-4A W ired $98.50

TOUC H -TONE DEC O DER
A h ighly reliab le t we tve
digit d e coder with in put
pro t ec tion. and P LL err­
cuitry for e x t remely stable
o p e ra tion . H e a vr d ut y o u t­
put r e la y s , s ma l size . p lug­
In c ircu it boa rd . All t hese
m a jor featu re s a t a n UN·
B EATABLE pric e .
TTD·12K Kit $ 89.50
TTD- l 2 wtred $1 2 9 .50

TOUCH-TONE PAO
t n less th a n 1 5 minutes
you c a n convert your por­
ta ble t r ansceive r t o Touch ­
T one op e ratio n .
TTP-1 K Wi red $34 .50
TTP4 MiniKi t $44 .50

-_.

PAD-PULSER
Now you c a n a lso ob t a in
pu lsed o perat ion fr o m
you r T ou c h Ton e Pad .
C o nve rt T ouc h ·Tone fr e ­
qu e nc ies to d ecima l pulses
at 2805 H er tz wi t h ju st a
fl ip o f t he sw itc h . Op t io n
c a n b e added t o TTP -2 / K,
T T D -4/ K and A PC -4 / K.

PP-12K Ki t $22.95
PP-1 2 Wi red .. , .. $ 29 .95

5- year guaran tees. Send fo r Cata log

Data Engineering. Inc. 5554 PorI RoYaJRa".d
Ravensworth Indu stnal Park . Spnnlfleld VA 22 15 1

-:A·
~

-0--_._. .._. ..

-
-

2-METER PREAMP
. . . . . . . . .. . . . $ 9 .5 0 K it
.. . •. . . . . . $ 12 .50 Wired

2 0 dB Gain, 2 .5 N . F . 12 V
d c , S iz e 1" x 1 ~ " x Yo",
Diode p rotect ed M O SF E T .
9 0 -<lay guaran tee. S h . w t , 4
oz . M ajor Co m pone n ts
Separa t e ly S h ie lded .

TONE ENCODER
Eight pre-adjusted tones.
Durat ion and Outp u t ad ­
justable, PLl ci rcuitry for
ex tr eme s t a b ilit y . Cho ice
of co nt i n u o us o r to ne
bu rs t ope ra t io n . To ne
b urst op er a tio n r equires no
batter ie s. Easy t o insta ll.
I n el udes three sp ecia l
si n gle o r d ual t on e s.
TE8-K K it $31.95
Wired .. _ $39.95

.... _..--

EXCITING NEW'RDDUCTS

TOUCH-TONE DIALER
T he electronic touc n -to ne
dialer f or h o m e and c ar .
It's saf e r and mo re accu ­
rate t o use than a pad .
M emory in cl ud e s A ccess
Code p lu s f iv e p hone num­
ber s ... Nu m b e rs easi ly up ­
date d . B uilt ·in monito r .
Comp le t e PTT o pe ratio n
wi t h t ransm itt er hold .
TTD-4K
.. . . .. . . WI A ED. . $49 .00
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Made in U.S.A.

Col·'",,,.. 1lI._" _ 5.....,. Solon T.._....,~ 110_._..__
n .. e TI 5 _ ., _'"""__, _ .. _ ,.., ......

Model eTB·S
TONE BURST
GENERATOR

Price : $34.95 shi pped postpaid

·...,' 10 _._...ct-.

STONES

WORK MORE REPEATERS WITH THE
COMCRAFT "REPEATER TWEETER"

TlOt "Ow c,•••"." CTIS ,_ I>u," _ ,or ...~ FM _ ••.,.. ' 0 __'...
...,.,..,"' ....... _. TIOt cn·s _ ...... ...<>40'.., ..-' ._ _...., s
_.- _. ' BOO. '950. 2100. n-;o _ 2<100 t<•••_ oeh • "_ ncv
.."..._ ,,.,. ..".."mon 0__ _ ..non"'" dU••~on TIOt CTI-S "'_
''''0 "' ""'__• ...., """ " "o'~ to.o "" CT8-S. no
___"on. _ TIOt CTIH. """ .... , • 'I __ -.••_ ~........
..._,,,,. " od........., ...... . or 0"""'._ eo..-,,,... '10"';_'" ... ,fIdl """""
.....__ ,~ 'TT <""'.',_
TIOt CTI·S. -....... '" _ "..-,' ,_"." __"" .
-,. ... e_'"..._
TIOt CT8-S ...",.,_ -...... ....... _hod ............... I,on' _ ....,. "'" eM'--0.-.......... >+ J- II W 2.6" II 0 2 S"

•

THE COMCRAFT CTR-144

RECEIVER:
• Doub le conwrsion
• emt,l controlled first con....rsion
• MOS FET receiwr front ·end
• Intlir,led circu it limiter ,nd discr iJYl inator tor FM
• [n....lope detector .nd series ilte noise cl ipper for AM
• Built · in squelch for both AM and FM

TRANSMITIER:
• Built -in VFO (Frequency converted for stability)
• AM and f M both crystal and VFO
• Four transmit cryst,l positions (8 MHz)
• 12 Witt input AM and FM
• High level transmitter modu lation on AM
• Blndpus cou pled transmitter requiring only f in.1 tunl

.nd IOld
• Three internal transmit crystll sockets with trimme",

tor n. tt ini
• One tr, nsmitt.r cmt,l sock,t on the tront pln.1
• Oe,i,tion limitini
• 146.94 MHz cryst,l included

No longer is it necessary to choose between AM and FM on two meters. Now you can have
both in one compact unit. Join the gang on the new FM repeaters yet still be able to "rag
chew" with old friends either AM or FM anywhere in the two meter band.

compare these
features ...

The First AM-FM Solid-State
Transceiver For Two Meters

~·~X' 0 COMCRAFT COMPANY
; I P.O. BOX 266- GOLETA. CALIF. 93017tv ",.Ii _ Write for more information or use READER SERVICE
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New 2-Meter,
12-Channel VHF/FM Mobile Transceiver
Midland, for years one of the top names in commun ications equ ipment,
proudly int roduces this sensational new IS-watt Amateur mobile. More power
than most sets, it drives linear amplifiers to full output. And there's a low- power
position switch for short-range t-watt output. Instantaneous final protection
circu it prevents damage from excessive VSWR. Rece iver has multiple F.E.T.
front end with high " Q" resonator filter, ceramic filters in I.F.-superb selec­
tiVity, sensit ivity. and bandpass characteristics. King-size illumi nated S /RF
meter, channel selector. Variable squelch , volume controls. ADL circui t main­
tains deviation level without distortion, Crystals suppl ied for .16-.76, .34- .94,
and .94 simplex. Each receive-and-transmit crystal has individual frequency
trimmers. Equ ipped with connector for attaching tone burst and discriminator
meter accessories. Includes dynamic mike and mounting hardware. Suggested
price for Model 13-500 is only $249.95.

For information on Midland
Amateur radio, write for
our full-line brochure:
P.O. Box 19032, Kansas City,
Missouri 64141

118

RAMTRONICS
4033 BROWNSVILLE RD.,

TREVOSE, PA. 19047
(215) 357-1400. (215) 757-5300
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INTRODUCING: SUPER CRYSTAL -
The New DELUXE DIGITAL SYNTHESIZER from

....... -.. -.... . ..... ' u • ••• •
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MFA-22 Dual Version: $275.00* MFA-2 Single Version: $210.00*

SUPER * TRANSMIT and RECEIVE OPERA­
TION - SIMPLEX and REPEATER
MODES in both versions.

SUPER * READOUT - DIRECT DIGITAL
READOUT - fast acting lever
switches.

SUPER * LOW SPURIOUS OUTPUT LEVE L
- low spurious output is similar to a
crystal output, not spurious laden as
with some other units.

SUPER * FAST ACTING CIRCUITS - 0.15
second typical settling time.

SUPER * ACCURATE FREOUENCY CON­
TROL - .0005% accuracy, both
transmit and receive. on all channels .

SUPER * STABLE LOW DRIFT OUTPUT ­
20 Hz per degree C typical drift rate.

SUPER * COVERAGE - FULL 2 METER
BAND COVERAGE: 144.00 to
147.99 MHz in 10 KHz steps.

SUPER * LOW IMPEDANCE OUTPUTS - 50
ohm output impedance allows lo~

cable runs , both transmit and receive.
for trunk or remote units.

SEND FOR FREE DETAILS TODAY ORDER DIRECT 0' THROUGH YOUR DEALER
("Add $3.00 per unit shipp ing charge. UPS areas. $5.00 otherwi se. ILLINOIS RESIDENTS add
5% Ill inois sales ta x.l

""X

·1
'll: 0

M

"'"

I _.

ASPEECH COMPRESSOR
THAT REALLY WORKS

RPC·3,3U Internal Unit Rpc·3C Cabinet Model
($24.95) ($34.95)

• Low distortion
circuit.

• Fully wired & test­
ed. NOT A KIT

• Works with phone
patch. RPC.3M Module

• Internal units & $2
modules work mobile. (ONLY 2.50)

• FULL WARRANTY - ONE YEAR
• INTRODUCTORY LOW PRICES

(Illinois residents add 5% Sales Tax)
Add $1.00/unit shipping (RPC-3 , 3U, 3M )

Add $2.00/unit shipping ( R PC·3 C)

TONE BURST ENCODERS
AND

DECODERS
• UP to 5 fixed tones

<factory set l

• ADJUSTABLE
-Duration
-Output

• NO BATTERIES needed.

• FULLY ADAPTABLE TI '6

• EASY INSTALLATION

• CONTINUOUS TONE POSSIBLE

• FULL 1 YEAR RP Warranty
PRICES:

T8-5 5 tone std. encoder $37.50
(1800, 1950, 2100, 2250, 2400 Hz.)

ST·2 Sinele tone decoder $37.50
(Specify 1800, 1950, 2100, 2250, or 2400 Hz.)

Special tones - Inquire
Add $LaG/unit for shipping

(III. residents add 5 % tax)

ELECTRONICS BOX 1201B
CHAMPAIGN, ILL. 61820
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EIMAC super-power tetrodes provide transmitte r " bui lding
blocks" up to 10.4 megawatts, 100% modulated.

,
•

TWO
MODUlATOFIL EIMAC

X-2170'.

z -

2.6 megawalt carrier 100% modulated
~c

"'150' Z -
",em. l~-':;~.:Jr---.J........,."

1.3 megawatt carrier 100% modulated

E?~•.21."
I ue.n" 1---·' -.. 1-__.1, , AMPlI'lE"

TWO
1tIOOl' ATOlll EtMAC

X·215r.

- -_ -.

X·2170

TWO
MIJDlJ'..ATOfI ItMAC

X""...

•

104 Draw your own
. megawatt transmitter here.

megawatt carrier 100% modulated
TWO

EtMAC Z - ~,

For info rmation on the X-2 159 and X-2170 super­
power tetrodes, contact the EIMAC Division of Varian,
301 Industrial Way, San Carlos , Cali fornia 94070. Or any
of the more than 30 Varian / EIMAC Tube and Device
Group Sales Offices throughout the wor ld .

•
- '"

X·2159

division
•vanan
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THE SA TISFIERS
INOUE'S 2-METER FM GEAR

IC·22

22 Ch.

IMAGINE: 1/10 W.

On the NEW IC-22 ... you'll get ...
22 Channel Unit for just $289.00!

IC·21

24 Ch.

1/10 W.

With the IC-21 you'll enjoy ...

24 Channel Base-Mobile Unit for $389.

Cross channel in terference is virtually
eliminated with 5 helical resonators in
the AF amp lifie r coupled with 2 Lt.
filters to virtually eliminate intermod.

The difference of a tru ly hot RCVR with
INOUE's MOS FET front end providing
better than .4J,JV/2Odb sensitivity.

• • • 5 chan nels su pplied
· . . large built-in speaker
• • . sep ara te light indicators on squelch break &.:

Xmitt
· . . quick release mobile mount included
· .. flU en back lighting o n front panel
· .. su p er co mp act . . . 23 /32"X6"X8l1t" 4.5

lbs .
· .. matching regulated . filtered ae supply

a va ilab le .

On both the 21 and 22 . • • •

· .. 7 chan nels s upplied
· .. d ua l voltage power su p p lies­
11 0 /220va c power sup ply and a regula ted
d e su p p ly .

· . . p .a . rurung control - allows the p ower o u t­
p ut to b e optimized over a wide freq uency
separation .

· . . ri. t . control - o ffsets the receiver frequen­
cy to b rin g in signals wh ich are not properly
calibrated .

· .. s.w .r . bridge - b uilt right into the front
panel is a n accu rate s.w. r , bridge for 2·
meter work . An invaluab le a id for vhf
a n tenna e xperi me n ts .

· . . d isc riminator m eter - fron t p anel meter al­
lows you t o accurately tell if you o r o t h er
stations in the QSO are on frequency.

· . . netting s witch - this feature allo.ws the
IC-2! to listen to itself for calib ra tio n
purposes.

· .. m odual construction - quicker serv ic ing If
needed .

· . . o p t ion al rev. vto, plug it in and find out
what's goini( on ove r the rest of the band.

WARRANTY &; SERVICING: When you buy from the AUTHORIZl!:u INOUE team listed
-below, you wiU get the kind of warranty and servicing you can cou nt on. that's backed up _

by the factory .

See the co mple te INOUE line at the autho rized ICOM dealers listed below.
ARIZONA
Ell 0.. Enterp<lH/s
1261 2 N. 28th 0'., SUIte 3
Phoeni" . A,ilona 8502'9
602-942-9715
CALIFORNIA
Henry RMtio
11240W, OIYlTC/ie Blvd.
LOI AnIJlI... Cah fornia 90064
213-477-6701
ICOMFM~..
6134A FounUoin A....nu.
Hollywood, c..iforn~ 9Oln8
2 13-462-1504
Sequoia Stereo
773 8th 51.
Art: ata, ClIli fornia 95521
707-822.()318

Siehel Equ ipment Co.
245 ean HarriS Ave.
Sou th San Fra nc: is-co. C. lifornia 94080
415-871·7500
New MEXICO
Robert Foste , Sales
80" 198. E5C~ Star Roula
TieherH. New M...co 97069
505-281-3915
OKLAHOMA
Blecks Radio Compeny
4 13 N.E. 38th TefTace
Oklahoma Cily. Oklahome 73105
405·528-0 193
~Iin Electronies
4817 E. 35th Ct .
Tulsa , Okoahome 74 130
918--142-7246

TEXAS
Bellaire Ele<:lronies Supply
5204 Bellaire Blvd .
Bellaira. T...as 77401
713-667-4294
EleclronlCs Cente. Inc.
3939 N. Hask. ll
o.U_ , T.... 75204
214·526·2013
T.'mble Elecl ronic:s
1810 Aleundria
Tyler, Te'''l1 7570 1
214-593·11 13
WASHIN GTON
ABC Communic:at,ons
175411 51h N.E.
Stanle, Wash ington 98155
2'06-364-64 10

ABC Communi(:a lions
2002 Madison Ave.
Eve.en. Washington 98200
206-353-6616
NHE Communica tions
15112 S.E. 44!h
Bell....ue, Washington 98006
206-747-8421
Progress Elect.onif;l
852 Commerce AII'l! .
Longtiew, Washington 98632
206-636-5 100

122

DISTRIBUTED BY :

ICOM-EAST

ICOM-WEST

Adirondack Radio Supply
185 West Main Street, Amsterdam, NY 12010

Box 331, Richardson, Texas 75080
A Division of A.C .S .
1251 170th NE, Bellevue , WA 98006
Dealer inq uiries invi ted
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TG-4-MS

191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627-1010

--'- '
TG-2-R TG-2

MP-34

TG-2·R 3.7 db List $33.00
TG-2 3.7 db List $22.05
TG-4-MS 6.7 db List $55.00
Mp·34 6.7 db List 534.65

In System Performance

(Using theTG-5S and the TG·4·MS)

GAIN OVER ISOTROPIC RAOIATOR

14.9 db Omni-Directional Gain

The GAM Line

~

Electronics

•

TG-3
3.7 db

,--.:.-' $38.75

Famous for POWER ... powerful performance

VHF/Antennas. BASE/MOBILE
144 to 160 MHz

TG·3S
6.7 db

L...J-,> $72.60

~, TG-5S
8.2 db
$104.50
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PAY TV
ASSEMBLY

$15.00

I

---

•

A "Super Value" for the gadgeteer. A complete Pay TV installation made for Z ENITH
and all in original packing (3 cartons - wgt 36 lb s) and all unused. Operates on regular
11 5 volt 60 cycle power. A wea lth of parts, easily removed due to long leads on
components. most over one inch long. The 3 units consist of Tra nslator, Adapter,
Decoder. Transistors, tu bes, solid state bridge power su pply, geared clock motor. 35mm
geared transport, time recorder, solenoid, re lays , hundreds of small parts such as resistors,
caps, etc. Our estimate as to cost to Zenit h, approx $ 1,000 per se t. Sche matics with each
purchase. One set of 3 units $15.00 wgt of 36 IbS. Special ... 3 sets $35 wgt of 106 1bs.
All unused, original boxed.

COOLING FAN l
BARRAGE

$12.00
For the photo enthusiast, electronic industry, people cooler, etc. Bra nd new assembly
made by HOWARD Indust r ies, 3 fans per panel, 115 volt 60 cycle. Each fan good fo r 100
cfm and have blade guards both sides of each fan . To reverse fl ow of air. mount panel
backwards. All brand new, ready to use. Silver gray panel finish. Standard 19 inch panel,
5 1/4 inches high. $12 per panel of 3 fans or 2 panels of 6 fans for only $20. Ship wgt 7
Ibs per panel.

AM-FM STEREO RADIO $18.00 AS IS
THESE AR E FACTORY REJECTS TAK EN OFF THE LI NE FOR REWOR KI NG BUT
T H EN T HE FACTORY CLOSED. We have UNUSED Solid State AM- FM radios with
built in AC supply. extra outlets for tape, mike, or turntable. We furnish the schematic.
These units made for console installation. Each with minor defects but we can furnish
most any part found defective .

Postage extra on above. MESHNA PO Bx 62 E. lynn Mass. 01904
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....,.., . , ... "",

100% A M ERI CAN MADE

.'lurilll·!l1a....tC'l'-20w
;l. 1I ,/,\ ' , II 1'.1'\I \It/ rill,' H'Il"" 1'. -11'/"'" ''''

Ill3 dB gain tav -down gleaming white f iberglass
antenna

(2) 6 dB gain lev-down gleaming white fiberglass
an tenna

(3) 9 dB gain lay -down gleaming wh ite fiberglass
a ntenna

(4 )3 dB sa ilboat antenna, mounting hardware and 60'01
marine white cable

(5) Channels 68, 26. 28. 12

PLEA SE WRIT E FOR OUA SPECI A L PACKAGE
PRICES!
Full 25 watts power. ALL SO LID STATE (no tubes)
reliability . 10 channels wi th 6 1/2 pai rs o f crystals
insta ll ed fo r call ing and distress, weather, ship-to-ship,
ship to coast and public and port operat ions . Self
contai ned . compact. Pre-tuned. Vi nyl covered un it is
splash proof - impact, humidity and fungus resistant .
Can be mounted in panel, on bulkhead, on o r below
table top with universal mount ing bracket incl uded.
JUST CONNECT TWO WIRES and YOU'RE ready ro
OPERA TEl

COMING SOON !!!! Genave Touc h-Tone Pad .
Genave Repeate r an d MUCH MO R E.

_.
!Lot,.... ..... ' " b 11 10....__.._ V.. ,~

o"HI 'ItO' _0.",0Il! "'.1-...' _ ..._ . _ .... _.I ",' .
<k. 1

' " IOU lOll... '......' .. DC ISI_~ "'11\09"1
,n Ae ~'IWU SUl'l'l V S<l'~
' ]/1 f.',. .,"" .ou< ,_. !I'.,oI.. tl :i.!.Zm

RfGUIAR S'ii~

!lu. l~lCIA L 'AC KIl ~ E~ Rl tf . Sl~' 11

".1tf
,,. -"-' ,- - '....... ..
......'_ .. ~_ - ' t<... ~_.. _-.... ... ..._.... .......

, . ," ' ''' T, .........
" ' (;" " ~ '" · -P[ ...·_...... ~l~~~

." Ae fOowt . ~"l ' $-I' "-
'lI l l . ,.. "'~"''' . ... .-. 1.!lJ!lI.

· 1 ~~l . R iJ l l 'lO

OUR SPIO AL 'A e~AG ( ",ICI ' Slolt '"

• ~It e.....,,,.o '.
lD .... " 0.'0 . '

111GTx 1~ ,_ , IlL ..... _ iI' :;.o I' .......
In . C'OM. su y SJ4 '"
' lI l f . h. ..... .__ I_ ... ' i!U!!1

RIGULA. sf4"
OU Il ~.L ••eU'~'i 11" n

.... SH16il ...."'"
HAIll'" '''' Ae .. GU 10""0. W.'h HA.,..... ....

AC -S13l 00

* FLASH * FLASH * FLASH *
Look al whal you \/"1 10' 1110 REPEAT NO EXTRA
CHARGE _ The GTX-2 and GTX 200 haw • ""pe.
Vf1<'I'o;e D...I-Ga"~ Mos Fel pte-a...., I,I.." BUILT IlIIlhe
' ecerve< Ironl end 10< ..~. leu "'.. .25 moc.O'I<>lt
~It¥it • . THE BEST ....,....e. now even belte.!

30 WATTS OUTPUT. ALL SOLID STATE (no tubes).
TR UE FM (not Phase modulation) for superb aud io
qual ity 10 channels wi th 146.94/146.94 included. Th ree
pole low pass filter on both tra nsmi t and receive. 1 watt
low power position. Provisio n for tone encoder. Simple
internal st rapping pre-vision allows multi-channel use of
any c rystal. (GTX-2 and GTX-10l Microphone and
mobi le mounting bracket supplied. G-lO glass boards.
(GTX-2 and GTX-10l Professiona l leve l construction by
d istinguished Avi onics Mfg. - General Aviatio n Elec­
tro nics. Inc . The f inest ama teur FM transceiver available
at any p rice. Size: 9 x I) 1/2 x 2 1/ 2. Weight 5 100 .
Current Drain: Receive: .09 amp s. Transmit : High 5.0
amps, Low 1.7 erros.

REGENCY. CLEGG. MIDLAND. SBE. INOUE. GLADDING. MIIOA. CUSH CRAFT. DATA ENG .. BIRO. OLIVER SWAN
IKLMI, TEEC SSTV. HY·GAIN. SAVOY. SIGNAl/ONE. B&K.LEAOER. MITS KENWOOD . TEMPO. TEN TEC. OX ENG ..
MINI·PROOUCTS. SWAN. ETc.. IN STOCK - PLEASE WRITE FOR OUOTE. r-
Digipet-60 FlI!quency Counter J.t# signal/one

CLEGG FM-27Bs
(Reg. $479.95)

Write for special deal!
With Clegg AC
(Reg. $559.00)

Write for special deal!
Regency, Midland,
Gladding 25, SBE,
etc., also in stock.

Please write for Quote.

••

r:.' ,, ._.-

Service Manual
CX7-C X 7A
$29.00 ppd.

• r-
. ­" ~

KENWOOD T·599- R-599
Incomparable at any price!
T·599 $395.00
R·599 $345.00

•R
•

A Ireq~~v countll'" woth a ,aoge 01 1 kHz to
60 MHz 10' 130-160 MHz when uM'd with Our
Oigipet -l 60 converted. With a ,esolution 0 1 1
kHz 0' 1 Hz (at 1 ms or 1 s gale times). It can
be cceretec on eithe r ac o.dc, Wilh comple te
overload prctecucn. PhiS a ~labili tv aging ra Il'
o f 1 pal"! in l rr wt'ek . And the whole vnit is a
me re 1" deep bv 2 lI:r highl Superb
PfflCision Qualitv at LESS THAlli KIT
P~ICES. Call 0 ' wr ,te 10< lile."ture and tride
' n Of OUt lOW INTRODUCTORY PRI CE. 1
vea. wa...."nty _

AISC MIIDA PR ECISION AUTO RANGIIII G
DI GITA L VOLT METE RS I.eg. 5319) LESS
T HAN KIT PR ICES. Compare be tore yOu
buv' 1 YE AR WAR RA IIITY

Soot_ ·n co ....~..

1 KHz-60MHzt13O-160MHz
with optional c onvertedReg. $299

AMATEUR-WHOLESALE ELECTRON I.;::.C,,-S==,
88 17 s .w, I:!(J Trrr at'f"- \ Iiami. Fl . :n l :i6

hlephone _ d av t 1305) 233-363 1 - ""}hIS dnd """e~ ..nd$ - 1305) 666 -1341

NO ONE ANYWHERE BEATS OUR DEAL!

BAIIIKAMERICARO

.un-~.---



FM TRANSCEIVER under $100.00
YOU SUPPLY CASE - MI KE - SPEAKER - CONTROLS.

144-220 TRANSMITTER KIT
ANNOUNCING! A Breakthrough for the Homebrewer

COMPLETE WITH DRILLED BOARD

$29.95

• TYPICA LLY 1 1/2 WATTS OUTPUT
AT 12 .6 VOLTS (1 WATT ON 220)

• ADJUSTAB L E DEVIATIONS T O 10
kH,

• A U DIO CLI PP ING AND AC TIV E
FILTE R

• CRYSTA L N ETTING T R IMMER
• DOUBLE TUNED R F STAGES FO R

A CLEAN S IGNAL
• STANDARD 1 2 M Hz C RYSTA LS (1 4

M Hz F OR 220)
• Z ENE R R EG ULATED O S CI LLAT OA

• P ROV IS IONS F OR METER ING
E A C H RF STAGE

• PR E OA I L L E D AND TINNED G LASS
CIRCUIT BOARDS

• M EA SUR ES QNlY 2" x. 6"

A one watt exciter using four AF transistors, two diodes, and one integrated ci rcuit. The RF
transistors are operating well below their ratings allowing long keying periods without damage.
The exciter may be used alone as a transmitter or wi th our PA-144 or 220 amp lifier for a 15
watt station.

144-220 MODULAR RECEIVER KIT
COMPLETE WITH DRILLED BOARD

$59.95
• SENSITIVE NOISE OPERATIV E SQU ELCH
• BETTER T HA N .3/lV SENSIT IV ITY
.1 5 Khz BAN D WI DTH
. ONE WA TT AUDIO OUTPUT
• DUAL CONV ERSION 10.7 Mhz AND 455 Khz IFs
• A L L IC EXCEPT FOR FR ONT ENO
. STANDARD 45 Mh, CRYSTA LS
• OPT IONA L CERAM IC FI LTE R
. OPERA TES FR OM 12 VOLTS N EGAT IVE GROUN D

Measures only 4" X 6"

Order TX·l44 or 220-$29.95; PA- 144 or 220-$29.95; RX·144 or 220-$59.95.

Receiver with 7 Khz ceramic filter - $65.95. Incl ude $ 1.00 postage and handling for each
kit ordered . New York state residen ts add 6% sales tax .

c VAlE 3IHJ~1~o~~RING
BINGHAMTON NEW YORK 13902
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NEW POWER-BOOSTER

127

$69.95

TWO MODELS

60-90 Watts

8005H 2-6 watts in 60-90 watts o ut
(60 wa tts from your sta ndard I

S020H 10- 25 watts in 60·90 watts o ut
t I nc r eese the p ower of y our
R EGENCY by ove r 4 00%1

• L OW CROS S MODU LATI ON FRONT END
.'0.7 Mh z CRYST A L FI LTER
• COR OUTPUT FO R CONT ROL
• 2 WA TTS A U DI O OUTPUT
• L ESS T H A N .2/lV SENSIT IV ITY
• M EASU RES 4 x 6 x 1 inches

With 10.7 Crystal Filter

WIRED
AND

TESTED

$159.95
$129.95

HF ENGINEERING
320 Water Street POB 1921

BINGHAMTON NEW YORK 13902

NEW RX-144C KIT

We are now in our new Joca tion ... please no te new address . . .

Not a kit, but a c o m p le t e ly w ir ed and tested power amplifier w it h automatic antenna switchi ng.
Uses N EW not surplus, balance emitter po.....er transisto rs for misslOad protection. L arg e h e at
sink for c o o l operation. Less than 1 dB loss on receive. SO 239 c o n n e c t o rs, nominal 50 ohm

impedance.

8005H
8020H

Measures
7x9x3Y:z

For Repeaters or Those
Who Need The Best
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...

. SO

.n

...

. 50

.n

.'0

.' 0

.eo

...

...

.........

."
1.00...
1.30

••0
3 .S0
1.50
1.15
1.15
1.15
1.25
' .00
.'0

1.60
' .00
'.00
3.75
' .50
1.50
1.10

$ .15

.0'

."."

.0'

.0'

.0'
:~~

1. 50
1.15

2.50

1 .75.,..,..,.

CMOS
quad 2-lnpc1t
.....d 4-inpc1t
d.... l 4-inp.lt
t.riple 3-1nput

d.... l diff.r.ntl.1
.nal09 ."iteh

•senes
' .35 74H53

. SO 7454

.35 74LSC

.SO 74LS5

.35 7460

.35 74L71

.50 7472
. 50 74L72
.35 7413
.50 74L73
.SO 7474
.35 74L74
.SO 74,"4
.60 7476

1.15 74L78
.35 7480
.50 74U
.50 7486
.&0 7489 (8599)
.35 7490
.50 7491
.35 7492
.50 7493

1.60 7495
1.30 74L95
1.75 74107
1.75 7CUI
1.15 74123

. 35 74153

.50 74181

.35 74192

.50 74193

.50 74195

.n

y NATIONAL
.hUt
dllal
dllal
du.l

regl.t.r. TO-S o nly
50 IlT $1 .25
100 BIT I . 7S
1M alT 1 .50
102. BIT 2 . 2 ~
512 flIT 1.50

.hift r"'llhtars
d.... l 16
duel 32

'racl.lon r ••i'tor'-hlgh quality
part. Manufactured by oal••Corniaq
Pyro til•• Etc. n..•• are.U brend
n.... with filII l.ngth l".d• •
82 5\ Dal. 6. 5W W
18 .2~ l\
20.5~ 1\
22 .511: 1\
26 .1K 1\
36 .1~ 1\
36 .5~ 1\
40.2~ l\

MYS020 red LED

MY-IOI Visible red 5-70-' 7Y . 45
3 .5 AIIp 400v recUfier $1 .25
8 " p 400v SCJI III 1220 1 .00

LED's
MY-SO red _itUng 10-4Daa'2V 1 .39

,",001

'"'00'
C»40U
CD4023

A !t9J9_RYon~£~l dhpley
tube. Thh inc.nd••c.nt tiv. volt
AIlv.n ••9lftllnt d.vice provid•••6­
high n....r.1 which can be ...n .t
a ,U.t.ne. of 30 f..t. TM tl1be
M •• standArd nine pin ~.. (.....
d.r&1:>I.1 and a lett hand dKt-ai
point •

1iM550

.,.,.."
""'502
~see
~.."
MM50l]
1iM5016
static
~",.
~...

740
. 00

'"00...
nOI

."."."".
'""........."..,0
OUO
een

'"'"''''04H20
4H22
430

""'0
"0
4H40..,........,...
"0
.K50........
4KU..,

,.
1.

••,.
'.00
1.35
1,15
3.50
1.15
'.00
'.50
'.00
'.00...

52 . 50

$2.00
3 .25
3.25
3 .25
' .00
'.00
1. 00.........
1.00
1.00
1.00
1.00
1.25
' . 00
1.75
1 .75
1 . 00
1 .00
'.00

TL DIP
'1.60
1.40
1.00
7.50
'.00
1.75
1.15
1.

4 bit ee-p&rator
a 11M to I liM ..lector
parity qenentor/cheoek.r
256 bit pl"O'lr-rll. ROM
8 Input ....ltipl•••r
2 input 4 bit ....Itipl•••r
4 bit c.-par.tor
BCD to dect-al deeod.ar
f.st c.rry utendsr
2 input 4 bit ....ltlpl•••r
4 bit '1. SI, SO
4 bit .hift reqi.t.r
10 bit '1, SO r.,i.t.r
4SHC pr...tabla dec.d. count.r
45HC pr••atabl. biury COlIne-r
pr.a.t.bl. d.cad. count.r 75MC
pr•••tabl. dee.d. counter lDMC
25MC dlv1d. by -N- 2 to 15
tri .tate quad latch
8 bit n.PO
8 bit '1. SO
quad bista1:>l. latch

NE531 Of &lip TO-5
HE560 ph••a lock loop PIP
HE561 pha." l ock loop DIP
ME565 pha•• lock loop TO-5
ME566 function q.ner.tor TO-5
N!567 tone d.coder TO-5
ME5556 op .... PIP
709 popul.r Of Ulp DIP
710 volteg. c:c:.perstor DIP
711 d ual ca.par.tor DIP
723 pr"cision voltag. rlt9ul.tor PIP
747 dual 741 op up DIP
748 Of ..p TO-5
ecce positiv. DC r"'9\llator TO-5
UoI102 Of Hlp voltag. foU~r TO-5
U lloe Of .... TO-5
ut311 ca.parator TO-5
ut380 2M ....H o .... DIP
U00 3 !U'-IF up .poxy TO- 5
utl09H 5V-2001aa power .lIpply TO-5
LM3 09K !iV- a p<nMr .upply 1IIOd1l1. TO-3

Si l i con diad• • ( . i gnal) only.
I foot (60) dlod••

8000 series
"00
8210
8220
8223
8230
8233
82C2
8251
8261

"..8270
8271
8274
8280
8281
8290
8292
8520
8551
8570
",,0

8215

CD-3 CounterKit
can be Pl'09r-.l. to CO\Int to .ny lII04ulll.-­
2-9 for one tit. 2-99 tor two tit•••te . In·
clud•••v.rythlft9 •• in CD-2. two r ••1ator••
~ dlod••• but 1a ...ithoClt the 7475 q>lad­
latCh. P'ull Instl"\lC:tion. ineluded---pertect
tor di.pl.yift9 ..eond•••1nut"s. hou.r., .te.

OQMpI.t. kit. only '10.95
Fully ••.-bled unit only

caapl.t. kit, only $9.95
(supplled in dnqla penela

CD-2 Counter Kit
TIlia _it pr ovi d" . e highly aophletlcated die·
pley ••ction .cdul. tor clock., count.r Or
other n.....d cAl ,St s p h y ne.d• •'th. unit h . 8"
..id" end 4 3/8- long. A .ingl. 5 volt power
.Ollrce po...ra both tho IC'a end the di.pley
tllbe . It can ettaln typicAl cOllnt nt".of up
t o 30 MH~ and .lao h••• leap t ••t. OAII.ill9
all ..v.n • .,..nt. to light . ~lt Includ.. a
two .id••U_1th plated through hoi••) fibsr­
gl••• printed circyit board , a 7490 • • 7C75 •
• 14C7 •• DlU010 IleA N_itron display tubs .
l:O'lPl.t. instrlX:tion.,.nd .noU9h Molax pins
for thl IC' •.• • • • • •HOT!. board. c a n be .up­
plied In e .1ngl. pansl o f up to t.n digit.
(..ith ell int.rconnect.lth.r.for. ...h.n Or­
d.ring pla••• speelty _ther you ..ent tr--ln
.11\91. pen.la or in one ....ltlpla diqit boar4
Mot .pec;:ltylft9 _111 r ••ult In .hlpp1ft9 del.y

~J'OXY TRANSISTORS
1'0-5 and 1'0-18 a had. I oune. (40+) - - - - - $1.00

U .OO
2 .50

CALCULATOR5001

MAN 3M
This 1_ coat apoxy aneapnhted LED
i. capabl. of diapleyill9 10 digit.
9 distinct l.tt.n. ancl ~an aoUd­
.tat. r.liability, ..-iD9 it ~­
Ubi....ith standard digital IC' • • Ita
~ct .pac1no;1(5 digiu per ineh).
..-•• it id_l t or pock.tcAlc:v.laton

1: digit display and c a l c.
fixed deci..l at 0,1,2.3.4, or 5
leading ~"ro .lIppr.a.ion
a.ven . .......nt Ilultipl.xed OlItp"t
tru. c r edi t .ign di.play
aingl. 28 pin chipChi p and data__ • $14.95

Data only (n t \llldatl l.) - - - - - - - - 1. 00

11IU celcllhtor c hi p Me e tllll tOllr
tllnction ..-ory . which i. controlled
by f Ollr key• • ~ (edd••ntry into ""'­
"",ry ) , =!!. (.lIbtr.ct "ntry frOfrl mema­
ry), f!!. (c lee r Il\tIlllOry--"ithollt cleer­
ing r est o f r lt9ist.rs l . ~ (r.sd ..­
ory Or II•• aa . nt r y).

741 SPECIAL
fully compen..t ed oper a t iona l
fi .r "ith data sh. at and PAga
pUcation notea covering th.
c1r~it P-Ulp• •

DM8880(Sperry 00700 202 ) 7 segment
high voltage nide driv.r . onl y $1. 75

40 pin c.l~letor chip ...ilt Add ••ub­
t.ract, _ l t i p l y , .nd dhide . 12 digit
di.pl.y and calc:v.lat• • Chain calcul
ti_• . TI"lH el"*iit bal.neiI alCJn out­
put. Alltealtic O'fItrU_ indication.
Fhed dect-al point at O. 2, 3. o r 4
Le,loding • • ro .lIppr••alon . Ccanpl.t.
date allpplied "ith chip.

High quality.

SOC': ETS
Dllal-In-Li 14 pin 40¢ .ach

6 pin 45¢ ..ch

Chip and dAta, only $9 .95
Data onl y (r.fWldabl.l $1. 00

A "'"renewa U y tes
l~"a a r. pl a t ed "i th 901d Or aolde r

r d" ,.. fo r $5 or lIIOre ,,111 be .hip­
p<!'d prepa i d. Add 35¢ for hendling an
paataga for "mal l"r ordara,reaid"nt.
i n Californ i a a dd ..l " a ux . IC Or ­
e ra are shipped ..ithi n two workdsys
f r eeeipt o f o rd"r -klts are s h ipped
Itt '~ t"n dAy. of r ec" i p t of or d"r.

$10.UO a lnt.-..- on C.O.D'''(phone inl .
1916) 9&Ei2111 .~- -95606

~Clrl P.O. aox J
1;..;;;:jA';:;T C""o1cha"l1'--- - r ACJr'lICS Call fornia

QNEY BAcx GUARANTEE UN ALL GOODS • • •

LED SPECIAL
A . 39 .aeh
~ 3 .50 tor t.n

29.95 for 100

MeIOU ECL 85ec:: ft $1. 00
1«:1023 ECL driver 2. 00
Mel039 ECL-t'rL i nte r face 2. 00
88SO.9601-one .hot -ult i v i br a t or l.OO
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lID ~ ~ [ID~ lID£~~
RADIO SUPPLY, INC.

185 West MainStreet AMSTER DAM, NY 12010

Phone 5 18-842-8350 [or fast prepaid shipment.

IC-222 meter FM at only $279.00 net.
- 22 channel capability
- Ready to go on 146.94-.94, .34-.94, .16-.76, .76-.76, .52-.52.
-10 watt DC operation
- Sensitivity better than 0.4 UV-10DB quieting ±8 KC ceramic IF filter
- CDR light shows signal without audio being on.
- BIG 4" speaker
- Size - 6 1/8" wide, 8W' length, l~"high
- Many other features

TOP 2 METER PERFORMANCE FROM
THE PEOPLE WHO STARTED IT ALL

JUNE 1973

•



has the

~~BIG NA ES"

in HAM Equipment
Many pieces of equipment are in working displays.
You can try it right in the store. ***********
Dealer inquiries are invited. No better dealer prices
anywhere. **************************

WE LOVE "trade-ins". Whatever you've got, bring it in
and we'll dicker with you.

..

ELECTRONICS
500,000 ELECTRONIC PARTS

ALWAYS IN STOCK
r>

491 RIVERSIDE AVENUE, MEDFORD, MASS.
at Fellswav Shopping Plaza. Medford

Junction of Route 16 and 28, right near Interstate 93

WRITE FOR
OUR LATEST ~r-:>.---'

CATALOG -
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radIo

WHAT IS THE MOST IMPORTANT ITEM A OEALER CAN SUPPLY?

o

In addit ion to quality merch and ise and fair prices Larry Webste r offe rs
FREE SERVICE FOR ONE FULL YEAR ON ANY RIG YOU BUY
DURING JUNE.
If you have any problems with a rig you buy fro m Webster Radio send it
back UPS co llect. We wiII repair it and send it back to you prepaid via
UPS at absolutely NO COST TO YOU. Nat urally. this service guarantee is
void if you have abused your rig.

Check out this month's specials at Webster Radio:

146A
$289.00

826MA
$398.00

88·14"
$259.00

BUY NOW
and receive
your choice
of 2 extra sets
of crystals;

a Mosely MMl44
or
a Ringo AR2

\ 11', Q. ... .- -
fIIIJ "'", '"

88·450
$399.00

BANKAMERICARD

•

Most important of all, if you buy this month you get the free one year
• •serv ice on your rig.

2602 E. Ashland, Fresno, CA 93726
Call: (209) 224·5111 ;

P.S. WESHI PAN YWHERE IN THE USA FREE VIA UPS l
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Blowers 110VAC Dual 2%"
rotors new, 4 Ibs .. .. . $2.95
Dual 4" rotors, new, 9 lbs.

. ......... $6.95
Dual 6" rotors, new, 20 Ibs.
. . . . . . . . . . . . .$12.95

summer
surplus
speelals!

VlF Receiver transistorized
0 .1 -99.9 KHz Digital tuning,
Electronic Eng. Co. 88l -M.
Used, Excel. 50 Ibs. . $ 185.00

~r;.- -~:,

A , ":;'l j '" ... :. ,'.'.~ - ,'.. .... ..,. . . . , .. ,.....
:<:::':;::::/)~: /,:?if;.;..': : ;y-,-':'

e ~:l2'J
.;

e e ~ _. \j
~.= ~

~.~:L:.'- .....

Power X f mr. pri : 117V 60 Hz
sec; 6.3V 1 amp 12.6V 1 amp,
700VCT 35 rna. wt . 2 fbs. ee .
. .. . ... .... .... $1.25.5/$5

t?
"';:'<;»'~' : ':' ,,)h,,,,:

,"'''; <''\~X

'1'''<,:~
Handfone HT·l , by Halli -1
cratters. dual conv, transistor­
ized AM single channel. xtet
cont rol, nom. 25-- 50 MHz, 3
100. used S10

Head set - rnicro phone, H·63
headset, 600 ohm, M51 /U R
waterproof carbon mic. 2 lbs.
new $ 3.95

Antenna Reel RL-122/GRA·4
150' bare stranded copper
cable. clamps ea. end mtd . on

ssteel reel, 2lbs $ 1.00

61.
•
•

Power Supply, low voltage,
modular , I n : 105-125V
47-63 Hz, regulated outputs:
5, 15,-20, - 30 VDC 1 amp.
unused 6 tbs $24.95

, . . .... .
, ', -.'.': : . ­

'; ; : ;,;: :
. ' .... .
. ' .: :::

....-::: ;.
, .: ...::.~::::~.. _.;,.. ... -
J~\~~·;:·.t
' .~ : :"'.."...
: "., .'

Limi ting Amplif ier AM·864/U, ~~=:~~~~:]~9
peak limiting, audio frequency

," amp, 5 tubes, tech man, 29
,.J tbs. new $11.95

if~II~]t ;'::W'f:v
,

' ,;,

Rece iver R-257/U, 25-50'
MHz FM, single channel, dual
conv.. xtal control, 21 tubes
with tech manual, 26 100 un-
used $7.95

" _ __ .-· - -- ..
" -' -'-· ~ ' '' '- '' ' ' ' ' - '... ...... - ' _. .
· :-:•.•.: : : ;; ; .•;:.-.. .. ..., ..; ~:'''; ' . : ':. ' ",..; .

VHF M u lt i p ho ne, A M
112-128 MHz, rec ce nt
tunable, transmit on 6 xtal
control led channels, 13 tubes,
less battery, ant. used, 8 tbs.
. .. .. .. . . . . . . . . . .. $14.95

I. F . Osc i lla tor, from
;<::,/ T217/GA, combo of slug
i:W tuned coils and x tal switch ing
}{ cove rs 20-30 MHz in 100

steps, includes 6 tubes and 20
xta!s in HC6/U holders, 6 lbs..
used $6.95

, .;,:,':"
',;,'.;.;.;

': ' : ~~::;;
:, :;~ : ~, :~<

<.. .-
= '...~

. ;.>

, Electron T ube Support, large
I glass air jacket with aluminum
• ~. _ ==-:' support rings by Metchtett

~._ 73 ~~~s: .7. ~~ .9. ~~~' ~I :~ ~x.~' ~, ,~;5, :
,.,:,:;

A mp li f i er -Co nv er t er AM
1179/GAC, 50-100 MHz con­
t inuously tunable, 30 MHz
output use with rec. above,
wt . 10 Ibs, used . . . . . $16.95
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WORLD ACCLAI ~IE D

FREE 5TANDING ALUMINUM TOWER

Model 11·80 shown - WBAMY
II sq. ft . wind load at 80 ft .

S t re ng t h - Important to your
cho ice of a tower. Universal towers
are tested for 80 m.p.h . wind s and
are designed to exceed that wind
velocity.

• • • • • • • • • • • • •

Ligh t Weigh t - In addition to its
weight advantages aluminu m offers
ma intenance free life time beauty .
Eliminates painting and ugly rust
inherent in steel towers.

• • • • • • • • • • • • •

Easy Assembly - Child 's play to
assemble. You can easily assemble a
tower on the ground and walk it
up. or assemble it erect section by
section.

• • • • • • • • • • • • •

In addition to all o f these advan­
tages total cost o f a Universal
Aluminum Tower is less than simi­
la r steel towers extended over the
life o f the tower.

LET US RECOMMEND THE PRO­
PER TOWER FOR YO U. Request
WHOLESAL E catalog.

T HE BEST ANTENNA PACKAGES YET !

ELECTRONIC DISTRIBUTORS. INC.,
o riqinated Antenna Sys tem " packages"
ove r 23 years aqo. These are
RECOMMENDED matched systems
desiqned to wo rk together - yet with
flexibility to meet YO UR needs. Many
o ther combinat ions available. of cou rse.

EOJ "STANDARD" PACKAGE U l1 40
Universal 1140 Tower . **
Universal B-1 8 Hinge·Up Base
Universal R·Il Rotor Mo unt
CDR AR22R Rotator *
100 Ft . Roto r Cable
100 ft . ROB/U Foam Coax

Comple te with one of the followinq antennas:
Hy-Gain TH2·MK3 . . Reg. $446. EDI $325.
Hy·Gain TH3JR Reg. $446. EOJ $325.
Hy ·Gain Hy ·Quad Reg. $476. EO I $351.
Hy·GaIO 203BA Req . $486. EOJ $359.
Hy-Gain TH3·MK3 . . Req. $491. EOJ $364 .

*TR44 Ro tato r & Cable - Add $ 29.
*Harn-M Rotator & Cable - Add $ 65.

**11·50 ( SO') Tower w/B22 Base - Add $ 84 .

WHEN IT COMES TO ANTE NNA SYSTEMS

lIGHTWEIGHT - RUST FREE· EASY TO ASSEMBLE - RUGGED STRENGTH
FOR TV - FM - HAM RADIO - INDUSTRIAL INSfALLA TlONS· FIRE. POLICE. MARINE _C8

Anyone interested in a to wer sho uld co nsider the tre mendous
a d vantages of aluminum over steel to wers.

UNIVERSAL TOWERS

(GE CC re vo l ving c red it available)

LET US QUOTE AND SUPPLY your EVERY need. ONE·STOP service.

ALSO COMPLETE LINES ANTENNA SYST EMS AND HAM GEAR

Hy·Gain , Mosley . Telrex , Cushcraft, Wilson, AlS, Newt ronics,
Collins , Drake. Galaxy, Hallicratters. Ten-Tee. Tempo. Regency,
Cleqg. Tri-Ex, ROOn . etc., e tc .

Available ANYWHERE IN THE WORLD directly from
"C·. 0:'_ ".'. ,:."

l]J1~©r]frn(ID~n© !I1IDn@lfrnlll~5'(Q11r@rn~Q llli&©o :
- Communication Specialists for over 34 years -

1960 Peck Street, Muskegon, Michigan 4944 1 Tel. (6 16) 726·3196
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CO.n_ ''I WI ClAn
' 0 IA'IO .oceouoon

....~ lmlU1 Ulv...cl
CA$M• •~ ",'u

HANIFIN Electronics
1666 Kinsey SI.

PHILADELPHIA, PA.19124

TUI_1
u u COOl: 111
,"u-all

SSMICONOOCTORS

SEND POR Jl'JUaI: CATALOG
a BT ON OUR MAILINO LIST

I N3209 Si llcon Rec t lfier
l00PRV 15A•••••••• $. 6O

IN)210 S111con Rectltler
200PRV 150'•• ••• ••• $. 90

2H2062 High Power Tran.l.tor
150' TD-36 c...e ••• $1.2O

Two 2N2082 Tn n.htor . Tlloun ted
on heat .lnk • ••••••2 . 25

1215-095 10 _ p 50' nr.a4e4
- ••ck .t,. Lu, t.l'II.

•••••• ••• • •••••••~. 95...

PDD-THRO
CAPACITOR ~

1000 .rd 500 VDC
ERla #327-005-X5UD-I02M • •• $. 69

'"I. ER~~rDRSJld1)
1800-095 10 _p 50V tu.ad••

__" k at,. Lll&' tel'll.
• •••• ••• •• • ••••• $4.~••

POWER TRANSFORMER WITH COMBI HA'!"ION
PILAMENT WINDINO

AMCOR P..60U 115 VAC 6Oc1 lnput
Secondal"1: 350-0· 35OVAC re­

5.0 VAC 3.0Aap. C. T.
6.3 VAC 2. 5 •• C. T,.",

Mtg center . 2 7;8- :I 3 3/0 "
SPECIAL••••••••••1.95 ea.

STEP UP TRANSPORMKR 292-56 53Pl
PRI: 110/l15/12O VAC
SEC : 2 110/ 270 VAC • 650 MA

Se.1ed'" 5;8" x II " :I 5 $2. 95

MFO VOLTS "". PRICK EA

500 200 GEN. I NSTR. $1 .00

'lOO 40 SPRAOUE-360 . 75
.00 ' 5 a .E. -1I3P . 75
' 500 200 ..LLOHY 1. SO
5000 40 SPRA011B-36D 1.25

19 . 000 ' 5 a . E. - 1l3P ' .00

COMPUTER ORA m ELECTROLYTIC
CAPACITORS

INTSRORATID CI RCUI T ~
SOCKBT "'WI'

1uaU 3 1""1<1 11 lit PD 00.&1. II LID
hip proW••315 bo. 4181111
pht b.a1ah bod1 •••ta all "" ~

3S-. 100 tar'21.50

$1 .25

•PRICE
$2. 95
3.95
1· 95

.50
11 .50
4.SO
9. SO
8. SO

19 . 95

.... ...

..... ..

VOLTS SI ZS
6KV 01
6KV 01
6KV 01
6KV 01
6KV 01
6 KV 01
6KV 01

l OKY 02
20KV 03

""0
. 000051
.00018
.000'
. 00039
.0005
. 0007 5
. 0039
. 00051
.00015

DISC TRIMMER

!RIS 1538-o1lA. 5 . 5.l8
5 .5 t o IB..t. Prlnted clrcult
lIIount •••••••• ••••••••751 ea .
10 tor $7 .00 100 fo r $50. 00

MINIATURE CERAMIC

CAPACITORS - MICA

MSTALLIZED BAnrruB
CAPACITORS

. 001 mtd 25KV 18 u p • 1 ee ,
1 Ce ramlc termlna1
6i"x 6 "x II" f oot e d .... ... $211. 95

AEROVOX P30ZN

II IIItd 150 VDC
2 Slde term1na.l.
1 " J:; 1 3/" " J:; 3/11 "

10 atd 150 VDC
2 Slde t ermlnal.
2" x 1 3/4" x 3/11 "

1 mfd 10 KVDC We.t l nghou.e

2 Po r cel lan termlna le
S .. J:; 9~ x II" $19 .50

8 t:R~MM:fCA::TOR ...,

ERIE 1557- 0008-8-50 ••••••• $. 39

HANIFIN EUCIROHICS co.
1666 Kinsey St.

PHILADELPHIA, PA.19124

.II IIltd 2000 VDC CP70Kl EJ4OSK
2 por cellan termlnal.
33/ 4" x 5 " J:; 2!" $3.50 1-------------

. 5 mtd 1500 VDC CP70BIEH5Q4p;
2 Rubber t e nn l na 18
1 3/ 4" J:; 2 3/11" x 1" . . . .. $. 7 5

-

!'i " " e ·
i\- ••;• •lee: _.. • -. " .-.. .,-;.. .. ._-

• e ..
u" ~

119.•••••

All acope .....
quoted 1a••

Plug.ln••

(2111 PI I It U

7553 X-3 PftBCISION UNIVSRSAL
PUfDTIOMKTIl:R

au&r4ed dlrect readlng potentlo­
..ter t or laboratory u.. . 0-1. 611
.olta ln 3 rang••••01$ t o .015$
aecurac1. • •• • • • • • • • • •• • • $249. 00

526 COLOR TV VBCTORSCOPS
to . ea . ur . the hue a nd aa t ura­

tlon o r color t ran• • l •• lon• •
Spec. upon reque . t •• • • ••• • $695.00

TEKTRONIX 08ClU08COPES

531 , DC-1Smc .... ....... . ~95 . 00
535 DC-l58lc ..... .... ... 95.00
535> DC-1Sllc ..... ..... .. 550.00
1lIC5> DC-1S-c .... ....... . ~95 . oo
5" DC-300o ..... .. .. ... 95 . 00
>,u DC-30.c ..... ..... .. ~SO.oo
5' 3 DC-30.c ... ......... 95 .00
5'5 DC-)Omc .......... .. 595.00
5' " OC· 3Omc ....... ... .. $725 .00

PLUG IN UNITS

1&2 Dua l Tra ce • • • • • ••• 1295.00
l L20 Spectl"la Ana ly u l" . 995 .00
5315" h'e Amp ••• •• ••• • • • Fr5.oo
53/ 511B High oa1" • • • • • • • •• 5.00

B High lJI, l n •••• ••••• 75 .00
530 DJal Tra ce •••••• • '1165.00
53/5-'l C nal TNt . • • • • • • • • 175.00 1 -.fd 1000 VDC Ae rovol: l OO9D

CI D.Ja1 Trace • • • • • • • • 195 .00 :2 Porcelan t erw;lna l ll
D Dlrterent a l . .. . .. 115 . 00 1 3/" · x 2 1/8" ll. 1 1/8" .••90

'3/5111 Dlftere ntial •••• • • uso.oo
I Dlfterential •••••• 5 . 00 8 ",rd 600 VDC GK 2311014

53/540 Differential •• • • • • 5.00 :2 Rubber terminals
Q DifferenUal •• •••• $100. 00 3 5/8" :It 3:" It I t " ••••••• $1. 55 SINaLE PHASE FULL WAVE

53/548 Blgh GIlln $90 .00 6 BRIDGE RECTIFI P1l ti
B Rlgh Qaln ••••••••• $100.00 7. 5 IIItd 23 VAC Sprague Cl a rinol Nototo}.. MIlA 962 - .11 •

53/~1t h.t lU• • DC • • •••• $65.00 :2 Bakelite t "rwlnal ll 10 300v
J: .... t Ri• • DIS ..•.•. $85.00 I~';;·",x~';:;:3/"'"·-=X:=.'=t;,·,,,:,.:.•:.~.~.~.~.....:I:. 95::_

1

a1llp $3
L Put RiM High Qa1n 1100 •00 r ············ ····· ····· io·ror·n5:~
lit Pour Trace ••••••• • 1195 .00
If ru1n Salllpl1ng •••• 100. 00
P Rl.e Tl.e Te.ter.. $5 5. 00
• Tran.lator Riae Tll11.e$l SO. oo
S CIIl1bratlld Recove17 $85.00
Z »ttterent lal eo.parato r

$265 .00

TEKTRONIX. TYPE 526
COLOR .TELEVISION VECTORSCOPE
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PRICE

Price 49 9 5
Net to Amateurs
Complete with Tubes
Power Supply $9.95

TUBE COMPLIMENT
6UB Oscillator Multipl ier
12AX 7 Speech Amplif ier
2E26 Final Ampl i f ier
6B05 Modulator

8MC. XTA LS-8333-9000.
Silk Screened Panel.
18 Watts Output.

TOTAt PRICE _

DESCRIPTIO"

ADDRESS ------- - - -

Bil l TO

TUBE COMPLIMENT PriceS 9 9 56BAB Osc-Mult

6CXB Final Amplifier Net to Amateurs,
6A05 Modulator Complete with Tubes.
12A X 7 Speech Amp Power Supply $9.95

EXCELTRONICS RESEARCH LABS
MANUFACTURERS OF ELECTRONIC DEVICES

2 17-24 121 st. Ave. Cambria Heights, N.Y. 11411
Phone 1212) 341·0096

".
• If ,"

,0uP""'"

QUANTI TV

• Mobile
• Fixed Station
• Emergency
• Aviation

MODEL NO

ORDER BLANK

NOVICE TRANSMITTER rG~\\ TWO METER
~~\}J °TRANSMITTER

25 WATTS INPUT 8 WATTS INPUT
BUI LT IN POWER SUPPLY

ERL

SH,P VI A - _

Price4995
TUBE COMPLIMENT
6A05 OSC. Net to Amateurs,
6L6 FI NAL AMP Complete with Tubes.

SHIP TO _

ST RHT NO _

CITY AN D S TAlE ----- - ----

--------------------------------

•
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We have a love affair going
with a beautiful schooner in the tropical
Caribbean. And, we are looking for 30 ad­
venturous guys and 30 congenial gals to
share our decks for an experience under
tropical sun kissed days and star spangled
nights. Exuma, Saba, Gorda Cay, Mar­
tinique. Grenada are yours to discover.
Pink. white.-btack sand beach
Cryst :t(ar waters-to.'!i.!1illoo .....

. - • .~ ..r~- .-' .. ----. .... ...
~ ,. ' ~ ...~- - .- -

­,

And, no social director to tag
along .. . you make it on your own. Calypso,
goombay and Antigua rock set our tempo.
6 days and nights and vour share from
$175. See for yourself. We'll send you a
free adventure brochure that will blow your
mind. Write Cap'n Mike. P.O. Box 120,
Miami Beach. Florida 33139.

73 MAGAZINE
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CALL OR WRITE WALLER NOW

Portable Tune Up Meter with cables to plug into Motorola, Link, GE , Standard , etc.
This unit gives you the meter functions of the rad io being tested. It also operates as
a portable de vo ltmeter with the fo llowing fu ll sca le ranges: 1.5. 5, 15. SO, 150,
500,1 KV wi t h a specia l 3 volt range fo r GE Progress Line equipment. The UT-l
can be set zero center fo r d iscriminator read ings. Al so featured in th e UT-l is a fi eld
strength meter. Place your order now. Kit form $42.50. Wired $49.95. Extra cables
of your choice (specify rig) $5.00 ea.

($2.00 for postage and handling.)

T ho "TESCO-PAD" has no
tu ned coils to go off frequency.
n o tuning n ec essa r y or even therel
It 's all in o ne "Black 80x I.C ."
ready to go. The "TESCO-PAD"
has a 1 second hold-up for your
transmitter, complete P .T.T.
operation, a vailable with dual
eudto output levels, 12 or 16 tone
combinations.

KIT $34.95 $39.95 Wired
(Add $ 1.00 for 16 tone version)
($2.00 for dual output version)

WALLER ELECTRONICS
TEST EQUIPMENT SALES

P.O. Box 9913, Chevy Chase, Md. 20015
Telephone 301·652·0996

(Add $1.00 for postage and handling.)

NOW BRUTE FORCE IN A 12V BENCH SUPPLV - THE WALLER 60 AMP 12
VOLT SUPPLV!
A bench power supply for mobi le equipment. This brute of a supply will run a
mobile rig and even an amplifier fro m 110V ac. The output is a nominal 12V de at
50 amps and is usable to a full 60 with a slightly lower output voltage. The heart of
this supply is a constant voltage transformer rated at a constant output of 60 amps.
The supply featu res built in voltage and current me teri ng. The Wa ller 12 volt 60
amp supp ly is o nly $100 in kit form or $125 wired.

This unit shipped freight collect.

JUNE 1973
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COMPUTER KEYBOARD W/ENCODER $3S
Another shIpment just recelved. Alpha-numerics
keyboard excellent condition. Once 3lJa in we
ellpect an early sellout. Price of $35 Includes
prepaid shipment in the US and shipment made
within 24 hours of receipt of order.

POWER TRANSFORMER
115ac/12V@3 amps ... $2.50

POWER AMP TRANSFORMER
Brand new compact, regular 115 V 60 cycle
input. Output of 40 VeT at 4 amps plus
another winding BV at 2.5 amps. Fine business
for Power Amps, Logic or Op Amp supply.

$5.50 each or 5 for $25.00

12VCT 2A XFMR $1.50
Regular 115 volt 60 cycle input. 12 volt
transformers are always in demand. these are
brand new. 51.50 each or 10 for $12.00

IC SPECIAl- ONE MONTH ONlY
Our regular $1 5 tC board with approx. 140 DIP
ICs on them. with ident sheet . For one month
o nly we are pricing them at $6.50 per board to
reduce our inventory . #lc-s $6.50 Or 5 for $25

COPPER CIRCUIT BOARD
Brand new GE 2-sided gl ass epoxy G-l0, the
standard of the industry, bright and shiny new.
ex 12, $1.00.12 x 12, $1.50.

AM-FM RADIO $5.50
Due to the West Coast ship stri ke they came in
too late for the customer. Now it's y our
bargain. Use it as is or build it into your own
cabinet, desk, wall, etc . All built, ready to use,
with AC supply. To make it portable all you do
is power it with a couple of "0" cell s. Fully
assembled sol id state chassis with AC power
supply, less speakers . Covers full AM as well as
FM broadcast. The price. . .an astounding
meager $5.50

PISTON CAPS 1-8"F
3 for $1.00

Unused Military surplus. For hi freq . work. List
price over $3.00 each. We have 1 size only,
l-BIlF. No hardware.
#73-18 310,$1.00

GO-SECOND TIMER
A bonanza for the photo lab or any require­
ment for a precision spring-wound timer. May
be set at any interval 0-60 seconds. Contacts
rated at 15 amps. Contacts close while running
and open at end of time interval . Brand new.

$1.50 8adl, 10 for $12

BATTERY ELiMINATOR­
CHARGER

Plugs into 115 volt 60 cycle and puts out
approx. 12 volts DC 100 mils. Sufficient to
power most any sma ll transistor radio and also
useful for charging small dry cells and small
ni-cad cells. Ful ly bui lt, ready to use.
$1 .00 each, 6 for $5.00

455 KC IF ASSEMBLY RF FERRITE CORE CHOKE

UHF TRANSMITTER

H i·permeab iI ttv, u Itr. midget sty re,
coated for moisture resistance, colo r
coded . Used in xmtrs, receivers, con­
verters, TV.peak ing. Brand new,
worth 40t each, Assortment of .1.8 ,
27.0. 330 J.l.H . Pack of 30, $12.00
value.

#A.7130/$1.00 180/$5.00

One of the later designs being released . Superb
workmanship by HUGHES. Util izas 3 pencil
triodes worth over $46.00. Looks like a
" nat u ral " for 220 me transmitter as it's on
.26 4 m c now. Simple to lower freq , W/tubes &
schematic . Built-in power supply 400 cycle
would have to be changed. Measures only
3x4x8 inches . N ice p iece of scarce geer, easy to
work on & first c lass c o nditio n .
4lbs #rA -40IC 15.00

7400 SERIES IC GRAB BAG
Mix of 7400 series DIP, unmarked untested.
Some schematics provided 10 for 1.00

100 for 8 .00
1000 for 60.00

Postage extra on above. MESHNA PO 8x 62 E. Lynn Mass. 01904

Made for the ART-13
good for TOOwetts RF,
no doubt hendles mul:h
more elue to being un­
derreted for the mili ·
tary , . _ #71 -17 3 /2.00

Complete miniature 455kc IF. amp assembly.
1.5 inch8l10ng, little over % Inch square. Ready
to Ute w /schem. Sim to Miller 8902 . ... . 2 .50

RF VACUUM
SWITCH
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LIGHT EMITTING DIODES 3/$1 .00
Ruby red. gold plated le ad s. With m ercu ry c ell
fo r in stan t testin g.

OIL CAPS 16 MFD 5000 VOLT
R are find . $ 9 .00 eac h 3 /$25.00

NOISE ACTUATED SWITCH $1.35
Sol id state noise ac tua ted sw itr.: h fu lly w ir ed.
inc lu d e s mike nic k-up, am p lif ier . Se R switc h .
A ctuates by noi se or whistle . Useful fo r bu rgla r
a larms . lamp li ghter. etc . t 5 ft range.

CHARACTER GENERATOR SETS $50
6 4 bit ASC I IC h a rac t e r Gen erator IC set s .
Vertic al scan set inclu d e s SK0 0 02 ki t . two
MM 5 0 2 a nd o ne NH 0 0 13C .
Hor izontal sca n sets in c ludes S KOOOt kit , two
MM502, a nd o ne NH001 3C .
Mak e you r ow n CRT re a d o ut o r u se it for hard
c o p y.
Either set o n ly $ 50 a nd inclu des to pall8s o f
info o n c ha rac te r generators.

URC·l1 WALKY TALKY
243 MC 2 way ra d io . ha nd h e ld . measu re s only
3x4 inc hes. Used fo r surv iva l in dow ned ai r­
c raft. Can be c o n ve rt e d fo r o t he r t reas. U RC-ll
$ t5 e ac h 3 for $40.00

$1 .75Z M 1000 Neon

GE Y 4075 2 5V Min Iature

$175
GE y 1938 24V Standard

$1.75

RAY CK 1905 Standard

$1.75
MAN·3 1.7V Miniature

$3.50 .a. 10/$30

GIANT ALPHA NUMERIC

87971 $1.00

GIANT 8-7971 NIXIES 121 w ith 2 sockets
and driver board containing hi voltage tran­
sisto rs. Comp lete plug-in board as removed
f rom operat ional equ ipme nt . Schematics in­
cl uded . Unbel ievabl e but true .•. iust $2 .50
for the comp lete package• .. .:tJ2S- 10 $2.50
B-7971 N ix ie Only ....• •• • •• ••• • $1.00

Postage extra on a bove . MESHNA PO 8x 62 E.lynn Mass. 01904 MASS. 01904

N u mit ron 5V 7 -Segme nt
_~_~SS lim li ne or Regul ar $2.50 ea.

KEY BOARDS
$35.00 & $55.00

Ie BONANIA

A lpha-numeric k eyboards. E xcellent to new in condit ion. Styles may vary slight ly
from p icture . T vvo models ava ilab le. one wi t h ASCI I encoder in base $ 55.00 postpaid
in the U .S. Keyboard w ith no encoder in base $35.00 POSTpa id in U.S.

Brand new DTL dual inl ine (D IP) pac kage.
factory marked ceramic type. The price is
too good to be true. Fully guaranteed and
with sp ecs.

930 Dual4 input NA N D gat e similar to 7420
931 Clocked flip flop .. 7411 0
932 Dual 4 input Expand Buff " 7440
933 Dual 4 input expander " 7460
936 Hex Inverter .. 740 5
945 JK Flip Flop .. 74110
946 Quad 2 inpu t gate .. 7400
962 Triple 3 inpu t gate .. 7410

15d each . Buy $ 100 wort h and deduct 10%.

H.H. SCOTT MULTIPLEX
Solid st a te brand n ew mu ltipl e x modu le wi
sch e m a tic . P o ssibility of conversio n of various
mono se ts t o stereo . $ 3 .00 eac h 10 for $25 .00
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$44.50

$36.50

Like New $13.50
New $ 15.2 5

MN - 26Y
RECEIVER

I:
Oe-sigoed lor Marine 8< A,,'Cl itll In.lall. ·

" lion. Also l ine for home use . Conllnuous
lu nong l rom MN·1BC Control box . Com­
p lete woth 24 11011 DC Ovnamolor .
MN·268 Rad iO Reo:: elye•• 150-3 25 KC.
3259- 6 95 KC, 3 4 ,7 Mc. Comple te wilh
lubes a nd dy nama lo "

Rugged. heavy-duty carborl handmi ke wi lh p ress-to­
'.Ilk sw;tch. Equipped w;th 4 -l t cord & phone pl ug.

SPECIAL
NEW. 80xed .... . Each $ 1.8 8 2 fot $3.75

BC·604 FM TRANSMITTE R 20 to 27.9 Mc.
Output approx . 30 watts. 10 crys tal con trolled
channels. Comple t e w ith tubes.
N EW $ 12.50

HANOMIKE

RemOle Control
commerci"l lype
ll""igallOna l receiver

ACC ESSORIES f OR ABOV E AVA ILABLE FR OM STOC K

TG·34A CODE KE VER. sell.cOtl la.ned . ., Iorna lic . ,ep.o­
ecees code p ractice S'9nals from P<JPP' 1_. 5 10 11 WPM
Buill-tn spNker. B.and..- wn" I~" manu.... ' .Ike-up r......
lind AC line cord . . . . . . . . . . . . .. . 5 24 .5 0
Code p.ac lice lap es 10' above P.U R.

GIG RADIO ElECTRONICS COMPANY
45-4 7 Wa...,.., Sl .12nd FI.I New York , N.Y. 10007 Ph . 212·2i>7·4605

SCR-625MINE DETECTOR
lo c a t es any m e ta l bur ied approx . 2 -ft
in ground o r w ater . Ea sy to ope ra t e .

O u r S pecia l Pr ice . less baneries

SCR·522 TRANSMITTER/RECEIVER
Des.C/nI!d to opera te hom 100 10 156 me

HEAOSET Low Impedance. W,th ta. ge ch amois ea, Cl,l ohiol1l.~
4 ·11 co rd and pl ug. Re g. $ 12.50. Our Special Price $2.95
Len ear c u. n lo ns $1.95
High impedance adaplor lor abOlle .. $ .69

APN·! FM TRANSCEIVER 4OQ-450 Me.
Freq . m odulated by m o ving coil trans­
d u c er. Easily co nv e rted f or radio con­
tro l or 70 ems. Complete with 14
tubes. dyn. BRAND NEW $9.95

TE RMS F.O. B. NYC . 25 % deposr ""il h o'de, . balence COD 0' 'em.lleroce
In lull. MIN IMUM DADE R $5.00. S ublecl 10 0"0' ... Ie end p"ce cnenlle

$ 2 3 .50

W ILLARD 2·VOlT
STO RAGE BAnERY
(M odel 2 0-2)
Rat ed at 20 ampere
hours. Compact,
recllatge.able. f ine
for mode- Is.

$2.79

$1 6 .9 5

with Tubes
$ 8 .9 5
$8 .9 5

"SPECIAL PACKAGE OFFER"

141

BC·60J FMRECEIVER
Converled for 35-00 Mhz. 10 presel pushbutton
channels 0' manual tu ning. Comp le!e "", rh 10 I" DeS.

cnec ked cu l. Iike new.... ... 539 .50 i-''--''"''-''--""'''''"'''''''''''''"''''''''''"'''''"''''''''',..,''''''--------l
AC Powe, Supply . Ne"" .. $14 .95
OM·34 I 1V Po_r Supply . Ne"" .... . . S 4 .45
OM·36 24'1 Po_. Supply. Exc . Used $ 2 .25
TechnlCilI Manual $ 250
$e l of 10 lube$ 100 BC·603 Recell/e, _. $ 5 .95

$16.9 5

SCR·274·N, ARC·5 COMMANDSET HO!
Type E.c. like BRAND
Complete Used New N EW
with Tubes
BC·453
BC·4 5 5
R·2 5
Complete
BC·4S7
BC· ~ S8

BC·1206·C RECEIVER A i rcra ft Beaco n Receiver 200
to 400 Kc. Operates from 24V DC 1.5A. Ccnnnuous tumnq, f-- --,=c...",....- --,"'7.,.,."'"'"''''.,..,''',.,,"=O==c'''- -:-::-::-:-:-'..e,
vor control. on-off switch and phone jack. Very sensitive.
Compact.
Complete wi t h tubes. NEW $12.50

BRAND NEW BC·645 TRANSCEIVER
EASilY CO NVERTE D FOR ......n
.. lOMC OPERATION • Inn
ThiS eqUipment ot,gll1ally
cost over $1 000. You get
all In Otl gl na l factory carton.

Dependable Two Way Commu nication more than 15 m iles.
• FR EO UENCY RANG E; Aboul 435 10 500 Megac ycles .
• TRANSMITT ER hs 4 tubes . WE·3 16A, 16F6. 7F7.
• REC EIV ER has 1 1 lu be., 2-955, 4 -7H7, 2·7+6. 3 ·7 F7_
• RECEIVER I. F.: 4 0 Megacvcles.
• SIZE , 10~"x 111'," x 4 1'," .

Makes wonderful mobI le c r fIXed rig f or 420 t o 500 Mc.
EaSily converted for phone or CW operat ion

aC·64S Tra nsceiver. Dynamotor and all BRAND NEW.
accessories below . Inc ludll1g conversion m - while stock..
strucI,ons for Ci tIzens Band . lut. $26.95
F.O.B. NY Ci ty 0 ' OgdP-rl . UT lor Savi ngs Otl f.eight C"a.9P'"
Accessor ...s fo. BC-645 mOlor
Mou nling fo r BC-645 trilflS- UHF an!enna assemblies Isel of
ceiver 2)
PE· 101C Dynamoto r, 12·14 V Complele sel of 11 connectors
(ea~ilv convened to 6 volls ), Control Box aC-646
Mounting fo r PE· l01C ovn,,· Mounlln9 for BC·646 Clr . box .

TRANSCEIVER ONLY

CRT
AGEING &
CHECKING
TESTER

$6.95

F"req.
RanC·
RECEIVERS
190·550 «e
6 ·9 .1 Me
1. 5·] Me
TRANSM'TIERS
4·5.3 Me
5_3·] Me

14 PAGES. c .~1'I'lf'd _ I" GOV'l Su ,plus EI« lro noc G.>~ . Ihe 8,99"'''
8~'q;o, n8uys mAfT1t', oc "O Ir"".Up~YYOUIO I SEND 101! I
tor YOU ' COp y - Rel u nded "".Ih you' ' '' 'I o,de, .

8C·604 FM TRANSMITTER 20 to 2 7.9 Mc. Out· '"
PVI approx 30 WR ITS. 10 crystal cen t-cued chan·
n~ls . Complele Wl lh lUbeS.
~EW $900

BC·348 Radlo R«lPt\Ie• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558.50
BC·312 Radio Re<:e!vl!' $69.50
AN/AR N·7 Recl!llIf!r 5 19.50

fa
ARC. R1 1A Modern c.e Recl!lve, 190 · 5 50 Khz $ 10 .95
ARC·R22 540 · 1600 Khz Receive. with tuning g,ap11S 15.95

. R-4/AR R-2 Receive, 234 ·258 Mhz. 11 tu bes. NEW $8.95
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;:~"1'o 15C tUllO' on fiber Optics. -rcs-. Semi 's. Parts1<,

,i;", POLY PAKS
P .0.80ll .411& . LYIUIFIII[LD.IlIII"'55 . 01 ....

T...... ' arid po"t.Jl: IO A.tad l n IOI 30
....0_ O t et....: W.k.. ti .. ld , M 8 8 8 . l l; IT/ 24 r; · ;J"2 ~)

A.bill 1 6 - t.'l n..1 Carm in.. S I., Wa ke flr ld . M. ...
l ol'l W.lr r S H u'l) C O. I). ·S MA~' B j,; PHON~;11--------------------

8" 50•• 5"174:1. . B. ~ 5"174.1 1..0 0 5 "17 4 1 4 55"17400 50.:10 5"17440 .ac 5"174.2 . • B 0 5 "1 7 4 1 5 15"17401 .ae 5"17441 1.40 SJ1174• .l 1 .80 B$"174153§5"17402 .,. SJlf7442 1 .25 5"17485 1.41 5"174154SJlf7403 .ae 5"17443 1 .35 §5"174•• . 58 0 5 "17 4 1 8 55"17404 .35 5"17444 1 .35 5"174•• 3 .75 B$N7415S,,:§5"17405 .33 5"17445 1 .35 SN7490 1 .50 SN741S7cO SH740S .58 SN744s 1 .e5 0 5 "17 4 . 1 1 .50 o SJlf7415.:,. SJlf7407 . 58 5"17447 1..5 0 5 "17 4 . 2 1 .10 0 5 "17 4 1 8 0• • 5"1740. .n 5"17448 1.50 85 "1 7 4 . 3 1 .10 o 5N7""SId -: 85"17"09 .35 SN7..50 .ae SJlf7".4 1 .10 0 5 "1 7 4 1 8 2.. .. 5"17410 .ae $"17451 .35 85 "17 4 . 5 1 .10 o SJlf741e3.. I 8SJlf7411 n SN7453 .n 5N74.S 1 .10 o 5N741S": 5"17"13 • B 5N7"54 ••• §5"174100 1 .... o 5N7""S5o ~ ..,... . 58

r ''''
.35 SN7410.. . 58 o $Jr11741.0i e SN741. .58 5"17"80 .n 5N7""0S . 58 o SN741.15N7417 . 58 5"17"84 ••• 8 5 N7 ..10e 1.25 o 5N7"".2ts 5"17..20 .,. 5N7".5 .• 0 5"174107 .B. o 5N7"".4• 5"17421 .n 5"17470 ••• 0 5 "17 4 1 0 8 1 .25 0 5 "1 7 4 1 . 5• o 5N7422 .n 5N7472 ••• 0 5 "17 " " 12 1 .25 0 5 "17 " 1 . 285N7"2. .n

r""
... o 5N74113 1.2S o SN741.35N7 ..30 .ac 5N7"74 . B' 0 5 "1 7 4 11 4 1 .25 o 5N741'4a 5N7432 .se 5N7475 1 .30 0 5 "17 4 1 2 1 .r e 0 5 "17 4 1 . 50 5 "17 " :17 •B. 5"1747. ." 85N7"122 .' B o 5N7"1••

F.ctory M••k.dl 5"1747.
••• 5N741231 1 .20 0 5 "17 4 1••• 5"17480 .'B 0 5 "1 7 4 1 4 0 . B. o SN74200

INTEGRATED CIRCUIT SOCKET~ 0 AB.., .....)' 3-T..... 10~'. DI_o....U LINEAR ft m!pl. ~-:.T:::
LJ 14_Pln. d".1 In II ... $ .45 ~:::,::::.. ~~.. Tn".o lS·PI.. . d ...1 I.. Ii.. . . 5 0 ., B.

. 2 B' " ., ~ .. · . "'50 CTO.S) •a TO'5, 8 or 10 p,ns . 111 250
5:12 Mlero 50_•• 741 (TO.5' . . . . . .. .

W'"'.W"·, 05331 Mle•• po." 70. (TO'5' ~.::
'" 0 531. FII:T Inp..t "'. CTO_5 I .

INTIGRATID CIRCUIT § 5317 PncI"I•• 7 .. 1 (TO-51 2 .50
SOCKITS 0 790 .... 540 70W d.I "'.. CTO.S) 2.~

S50 lfeq.clalon 7231 ..olUp •••• IDIP, •.. 1 .
LJ 14 -P~.. 0 5SS TI_r 2 ..5ac:oncI. to 1 . .... ( _ 1 .00o 1.·P,.. 31 for 52.00 8 55. 5 TI_s ' r u.a.. 7""C 2 _110

55. 0 1741 COlli DIP, . . .••

NATIONAL'OP ' AM PS 0 5.0 1..,.. 1_. unPI -"'3 .s.:So 5S1 lock 1_. CDIPI _-.. .s. 5
BUY "'NY 3 _ T"'k' 0 582 1..,11 1_ (OIPI ,10"" 3J5

T.. 10.,.. 0 5 . 5 PU.. I..,III_ 1.../ 'C_ 3.
&.M 3 De.ert..t1_ 0 5 •• ".IOCtI_ .._ ..or "'1 , . 3 .25
LM:2~ SuPer 723 v '" ..• 1 .49 §5.7 T_a.-...t ( 1 3 .25
LM _30 HI-....., RC '" 5.5 ,.ou t _Itlpll 3 .10
LM.3cJ V..taa. fOil 1.4' 702C HI I DC._ lTO.S' • ..
LM·305 : V 1.4' 0 703C A,. .I,., ._. 1 .. ell" (TO-51 ...•. . 1 .~
l,.M_307 SuO&. V 1.4. 0 70l1C 0Pe••t1_1 • 50 ( , . . . . . . ..•• • ' 4 '
UIiII·30a -- 741 .. . . .5' 0 70llCY 0.. (.1,,1 DIPI '44
LM ·30'H ~r ••1.. OP 50 •• .• • l .so 8 710C DlfI_"tl.1 ....p f"" . • • • • •• • • •• •
LIIt -30.1( 5V ~oo "'U Y 1 .50 711C 0 1 dl". eo",p I"" .: :
LM-311 C -a",. V, 2.25 B723C Volb.' 1 ("'1 ., '''111
LM'320 1It

0
_

r
• t o • . . . . . . . . • . 1 .50 741C ,.••q..._)' e_Nt.. 70. CAl . . •

LM·320 M:""· SV 1 '."'. V . ... . • 2 .95 8 7 .. 1CY " ..q . e_p 70. CMI"I DIP) .~.

~
l,.M '350 D -- 15W' 1 ••",. V 2.9S 7 ..7C 0 1 7 .. ae (AI 1 :
LIIt ·370 ~I _lpha••1 d.I".r " .5' B748e F.aq. • dl. 7.1e ( , '4.
l,.M.371 " ..,. Ie'- op ''''p .. . 1 .4. 74BeY F•••.•dl . 741C ( hol DIP' •
LM-373 A -r; I .,. mlt .•..•. .•• §70._70' 0 1 70.C lDIPI 1.::
LM.380 2!'" "M. SSH. I .,. Uri• . 3 .7S 7:1.-73. 0".1 ""'0 1'00

·TO·3 ea _ ·tt .""10 '",pllfla• . 1 .95 741 _741 0 , 7 .. 1C I"" 1.
ao, othars TO·a 0 75450 0".1 panpha...1 dn (DIP' .e .

( A ) TO_r; o r IIII' d U1l1 i n lin.. pak

12-DIQIT
"CALCULATOR

ON A CHIP"

".

EPOXY
FULL W ...VII:

SILICON
BRIDGE
RECTIFIERS

lncl ud .... 5N7490 . d ..,,_
a <l .. ""unt .. c. SNT .T~
la t., h . S NT" " 1 Bell ,I...
" od.. . d ri ve r. 0 -10 -11
Ni x ie tu b ... ;n" H u"uon•.

Po"er & Brumfield
KAPRELAYS

SILICON TUBES
D 5 U4 51.4.o 5A4 :1.• 5
0 8 •• . . . . . . 7 .•5

@;';';: $2.98 1
0 , ' 5 '1 ..

C 0 12 YDC
E xc , n .. nt fo r '"HAM" Un u a nte n na " wi l c h ing . latch',:,a ,
traIWmi l . r e"ei ve , etc.• and 10 0 ' , of comm e.tCi al.or 'Il._
d u. lrial u"e". Inclu de. p l..tic d u"t-co v... w ,th d ' a&". a m
and hookup info . ll _p in p lll.c- ill b u e . Co~tac~ m o vah l..
.co ld flashed "ilve ' ••t.t ion.... ' ove rla" w llh " Ive . cad.
mium oxide m o vablea . All contacta 10 am.p 3 P DT. ~,I
dat a . 1l 6VAC 22 60 ollnu. 17 .6 rna. 1 2 VDC 2 1 m,"a
1 6 8 ohm.a. Si~ : 2 If," I: 1 6/16"'. WI." OEa. Ceale. p ' ll
mluina. Com .... Mf• . Iype equal 100. :I_T

By R CA or ..qual 2~3 63 2 .

~p~. 23 walta . 3 amp.".
TO - 6 0 ca"". ...·ith "tlld mi ll:.
VCEV m a l< 66.

'HAM" UHF 400 Me
HIGH POWER
TRANSISTORS

o
$3.95
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Simple construction projects

Complex construction projects

Genera l inte rest art ic les

Humor art ic les

Specia lized columns

Operating news

In this issue, do you think there is a need for
more

Comment (a) :

Do you rece ive 73 from subscription 0
newsstand 0

Fill out this fo rm immediately and mail it
with the Reader Service coupon on the re­
verse side (or vice versa).

Comment (d]:

143

+3~ Comment (b):

+' V

125J'1.. CT ' 32..n.

""'""""rli-''''''r'''''''--{

••

680

' 0

- 1

pA74C'>-.,...210
3+ •

, ,f

, ,f JOIIiF

10K

33<

'2K

+9 VOLTS

100 I'F
as v

r+
r---'~--'RAT IO

O£T£CTOft 1)If 510K
OUT:rr) I

CODE IN

NOISE IN

33K

:s:
UJ
u...
« • • •

,w,
" PILOT L'G 'H

{6V f€> 01
-I ~OV

11 7 V

" "'
B IAS

+T C'
'T

C2

< < <

"

r II ."
• -
"

•

A sim ple audio amplifier that is suitable for a
compact FM receiver. It can also be built entirely
self-contained in a minibox with speaker and
battery for experimental purposes. From RCA
Linear Integrated Circuirs manual.

A protection circuit that will turn off the high
voltage power supply in a linear amplifier when
bias voltage fails . DI, 400 piv ~A; RI , IOn lW;
R2, lK 2W; R3 depends on relay voltage ; Cl and
C2, 4 J1F 200V. Points A + B go to the 117V
primary of the high voltage trsnstormer, The relay
should have adequate contact ratings to handle the
transform er curren t .

A code practice audio mixer. Feed code into one
input and random CW n oise from the Novice bands Comment (c):
into the other while adjusting the controls for a
realistic so und .
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BASSETT

gh efficiency mobile
Id portable antennas
r all amateur bands,

.\p. MARS, CB,
,CURITY.
JBlIC SERVICE.
ARINE, AND
lVERNMENT USE.

2·6·1D·15·2D·4D·75

Identical size, eest,
and appearance

FULLY ADJUSTABLE
TD FREQUENCY
IN FIELD

Low weight. low drag,
high strength
fiberglass

Polished
chrome brass
standard %·24 thread

High gain collinear
on 2 meters

MDDEL DBA-2M

$29.50 postpaid

in U.S.A.



"WHERE THE ACTION IS I"
•magazine

for radio amateurs

- David Bradley, Pre!!!>. Linear Systems

FCC FM DOWNERS

Though details are lacking, t he
FCC has just announced that remote
base operato rs may not operate mob ile
- thus essentia lly pu tti ng a halt to
remote base operation. Th is "interpre­
tation" of the rules will put off a great
ma ny o f the most innovat ive and
proqressfve of amateur groups - fur­
ther bringing to a halt th e advances o f
amateur radio. Lew McCoy Wl lCP of
OST read the announcemen t at the
Dayton Hamvention, calling the new
rules "asinine,"

In a second bombshell the Commis­
sion announced a new guideline for
repeater license applications - not
more than six'control operators per
repeater! This means that on th e
average each operator must be respon­
sible for 28 hours of moni toring per
week! This appears to be another
~arassing move on the part of the
Commissio n to try and force repeaters
off the air.

Prose Walker sure must have it in
for repeaters and experimen ters - he
could hard ly make it more difficult
for them.

NEW CB PROJECT
As a fitti ng follow-up to the two

recent CB projects publi shed in 73,
the first with tuning CB rigs and the
second with a remo te tuning oscillator
- in this issue we have a beautiful
addit ion to any CB sta tion. . .see page
12.

••
ANTENNA SPECIAL

This issue of 73 features antennas
includ ing a miniatu re 40/80m an­

te nna, a t riband quad, ' t he inside
scoop on reflected powe r, double co­
axial antenna, etc.

FCC REGULATIONS
Sta rting in this issue 73 Magazme

will oublish the up-to- date FCC ama­
teur regulations. These regs have been
chf.nging so rap idl y of late th at -few
amateurs have a copy of the latest
Par t 97. A recent potl of ama teurs
indicated that less than 5% of them
had copies of the comple te FCC regs
and since a knowledge of them is not
only required but is important in
these days of rapid cha nges, 73 is
going to pu blish them.

READERS PROTECTED

Currently advertising is not being
accepted from quite a few companies
pending answers to serious questions
involving orders being delayed beyond
reason, equipment tha t is junky, un­
supported performance claims, im­
minent bankruptcy, and things like
that. We have no intention of getting
sued by naming names - but if you
see some company advertise and then
suddenly no more ads - be wary. Two
FM, two antenna, and two surplus
outfits have been dropped in the last
few months. These are all advertisi ng
elsewhere, by the way, so watch ou t!

THE AVIS COMPLEX?
It really Her tz to be number two,

but the 73 staff is a game bunch,and
everyone is wo rking diligent ly toward
getti l')g out of second place it! ham
circulat ion. The ad department has
already broken th rough into number
one spot and we're gung-ho to try and
pass our aged rival, OST, in circu la­
t ion. If having mo re articles and more
news will do it, perhaps we' re on our
way.

65% MORE ADS IN 73
More ads than what? Well, duri ng

the last six months 73 has run more
pages of ads than any other ham
.naqazine .. . and by a wide marg in.
Big deal, you say? Okay, it is a big
deal - fo r not only does th is mean a
lot more monev to make 73 a b igger
magazine, it also means th at if you a re
looki ng for something (and you
shou ld be l. you will have a much
better chance of finding it in 73 than
anywhere else - so check in 73 f irst.
Now, abou t th at 65% you 've been
asking about - that's how many mo re• •
ads 73 has had than your favorite and
ours,OST.

FCC INSTRUCTIONS
Never has the FCC gene rated such

an unbelievable mess - outside of
the ir crowning achieveme nt, the citi­
zens band. The latest FCC release to
"he lp" FMers through th e wo nde rland
of repeater and control station eppli­
cations is on page 46.

CLUB OFFER

Tests of the new 73club otter tiave
demonstrated it to be one of the best
clu b treasury fill ers ever invented ! The
deal is so spectacular that rarely does
even one club member pass it up - see
page 4.

BEST SSTV BOOK
It is also the only slow scan book

published. Read all about this in­
credib le book that you wi ll hate vou r­
self if you don 't get it right away on
page 102.

REPEATER ATLAS
If you travel more than a few mi les

from home you will want to take one
of th e Atlas of FM Repeaters of the
World wi th you. If y.ou don 't travel
more than a few miles from home, get
on the st ick I More dope on th at at las
on page 82.

AUTHOR'S BONANZA
The better the articles the better

th e ham magazine - this rs the co n­
cept at 73 and the result is that the
editors try very hard to attract the
best of authors.

Among the attractions that keep
the top au thors writing for 73 are the
best pay rate for articles in the indus­
try - the pay for the articles is made
upon acceptance, not mo nths or even
years after publication (or even
never! - the autho r has every oppor­
tunity to check and recheck his article
as it is being .prepared for publica­
t ion - and finall y, the author gets by
far the widest possible readership for
his ar ticle.

We're wo rking on a scheme to have
some little ex tras for ou r authors who
specializ e in good const ruction pro­
jects - stuff like IC's - soldering irons
- all kinds of small parts - jacks ­
plugs - connectors - like that. It's
the little pam that mo unt up in the
long run for bui lders - you don't find
5lt jacks mu ch any more - and min i­
atu re switches can run a dollar!

You know, there are so ma ny nice
things to build these days, th at a
hardened experime nter hardly knows
which way to turn . The new ICs invite
ORP ri gs, instant receivers, time rs,
ide ntifiers. clocks, contest code
memory un its. car alarms. stuff.
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