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A product in the amateur market gets a reputation very quickly. It
measures up to what you expect in engineering, performance and quality
—or else. That's why A/S amateur antennas are built to the identical
design and construction standards as their commercial counterparts.
Standards that have made them specified for more police and public
safety vehicle installations than all other brands combined.

¥ 1

_ HM-4
NEW! HM-223 2 Meters
1Ya Meters | AL sl

HM-177 (220 “HZ, HM-175 indestructible

2 Met : antenna for hand-

e ers ngh pE‘l"fﬂl"mEﬂC'E 3/4 Meters helds. Comp|etety

Features new high % wavelength design Collinear design insulated. Base fitting

cnndqchwty copper - for the new 220 MHz with truly hot matches Motorola

and nickel qnated - activity! Directly fed performance! Base HT, E. F. Johnson,

17-7 PH jstamless with low loss coil in | fittings have silver and Standard

steel whip. Shunt . new low-profile . plated contacts. Can portables.

fed coil encased in  design. Spring and handle 100 watts.

waterpruuf PVC whip easily Whip and phasing HM-5

jacket. All fittings | removable leaving coil assembly is aone Same as above but

chrome pla}ed brass. only 1344" high base piece molded design for Drake and other

Easy snap-in _ for car wash to resist vibration and packset portables

mounting. 3 dB gain.* clearance. 3dB gain.* moisture. 5 dB gain.® with SO-239 fittings.

NEW ASCOM® TOWERS *Measured over a Va wavelength whip

High strength, low maintenance

AN A e il WRITE FOR FREE AMATEUR ANTENNA

antenna installations. There is a and/or TOWER CATALOGS

complete line of ASCOM self- the antenna

supporting towers —in heights from | - 5 = 1

30 to 90 feet —at attractive prices! spemallsta Co.

@ “Stripes of Quality”
Division of ORION INDUSTRIES, INC., 12435 Euclid Ave., Cleveland, Ohio 44106

Export: 2200 Shames Dr., Westbury, L.1., New York 11580 Canada: A. C. Simmonds & Sons, Ltd.
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Keep ‘em coming.

73 Magazine is published monthly by 73, Inc., Peterborough, New Hampshire 03458.
Subscription rates are $7 for one year in North America and U.S. Zip Code areas overseas,
$8 per vear elsewhere. Three years, $14, and $16 overseas. Second class pastuge‘pmd at
Peterborough NH 03458 and at additional mailing offices. Printed at Menasha, Wisconsin
54952 U.S.A. Entire contents copyright 1973 by 73 Inc.. Peterborough NH 03458. Phone:
603-924-3873. Microfilm edition of 73 available from University Microfilms, Anr Arbor,
MI 48106. Magnetic tapes available from Science for the Blind, 221 Rock Hill Rd., Bala
Cynwyd PA 19904. The nude cover is still in the works — so eat your heart out, if you are
that kind of a debased person — or live one more month in fear if you are a gay libber or the
mere sight of a girl is disgusting to you, as some readers have admitted. This month's cover
emp hasizes the progress that is being made in 220 gear — with four of the 220 rigs and the
first 220 repeater. More, much more, is coming — so think 220. FCC action on the possible
CB occupancy of the low end of our 220 band is imminent — will it be delaying lactics or
will it be the dreaded dockelt?
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We've got a TVI Bill in the 93rd
Congress, reintroduced by Congress-
man Teague of California. Its number
in the current session is HR 3516.
Except for the number, it is identical
to HR 16916 (92nd Congress). As was
the case last year, the Bill was referred
to the House Interstate and Foreign
Commerce Committee.

Now we have to go to work. We
have to convince the Chairman of this
committee to hold a hearing. But this
will take letters. .. and lots of them.
Letters from clubs, individuals, ama-
teurs and non-amateurs alike; we have
to flood the Chairman’s desk with
letters of support. Send your letters
and petitions to your Congressman as
well as to:The Honorable Harley O.
Staggers, Chairman, House Interstate
and Foreign Commerce Committee,
2366 Rayburn Building, Washington,
D.C. 10515 and to The Honorable
Torbert H. MacDonald, Communica-
tions and Power Sub-Committee,
Room 215, Rayburn Building,
Washington, D.C. 20515.

H.R. 3516
ABILL
To amend the Communications Act of
1934 to require that radio and tele-
vision receivers meet certain technical
standards for filtering out inter-
ference.

Be it enacted by the Senate and
House of Representatives of the
United States of America in Congress
assembled, That section 303(s) of the
Communications Act of 1934 is amen-
ded by inserting ““(1)"" after (s}’ and
by adding at the end thereof the
following:

“(2) Have authority to require that
apparatus designed to receive broad-
casts comply with standards of the
Commission under this paragraph (2),
when such apparatus is shipped in
interstate commerce, or is imported
from any foreign country into the
United States, for sale or resale to the
public. Standards under this paragraph
shall be prescribed by rule for the
purpose of requiring the filtering out
of interference. Such standards shall
include a requirement that all inter-
ference from any amateur station, and
any citizens radio service station,
operating on its assigned frequency,
be filtered out.”

WO METER TUNE-UP GLINIG

The Naval Research Laboratory
Amateur Radio Club, W3NKF, will
sponsor a 2 meter tune-up clinic on
Saturday morning, May 19, 1973
from 9:00 a.m. to 12:00 noon. All
amateur radio operators are cordially
invited to bring in their rigs for
calibration using the latest available
test equipment. Club personnel will
provide assistance with transmitter
checks and adjustments for frequency,
deviation and power output. Auto-
patch frequencies will also be
checked. Facilities will be available for
testing either indoors or directly from
the mobile so that removal of semi-
permanently mounted installations
will not be necessary. There will be no
charge for this service.

Also, many NRL scientific displays
of general interest to amateurs will be
on exhibit including displays such as
SSTV, color television, moonbounce
and automatic Morse conversion.

The event will be held in Bldg. 22
of the Naval Research Laboratory
located in S.E. Washington, D.C. just
off Route 295. There will be a talk-in
on 146.94 MHz.

HAN
oGHOLARSHIPS

The Foundation for Amateur
Radio, Inc., a non-profit organization
with its headquarters in Washington,
D.C., announces its intent to award
three scholarships for the academic
yvear 1973—74. All amateurs, wherever
resident in the U.S. and holding an
FCC license of at least General class,
can compete for one or more of the
awards.

The John W. Gore Scholarship pays
$500. Applicants must intend to pur-
sue a career In electronics or a related
science and have completed at least
one year in an accredited college or
university.

The Richard G. Chichester Scholar-
ship pays $250. Applicants must be a
member of the ARRL and be spon-
sored by an ARRL-affiliated club.
There is no restriction on the course
of study, but applicants must be
enrolled in or have been accepted by
an accredited university, college or
technical 4chool.

The FAR Technical Scholarship
pays $200. Applicants must have been
accepted or enrolled in an accredited
technical school.

Application forms can be requested
from the Chairman, Scholarship Com-
mittee, 8101 Hampden Lane, Bethes-
da, Maryland 20014. Requests must
be postmarked prior to June 1, 1973.

The largest amateur radio club in the east with over 400 members is the Northern Virginia
FM Association, Inc. (NVFMA). The repeater is located near Washington, D.C. in Tysons
Corners, VA on 146.31-91. From left to right in the first photograph are the officers:
Bud K4ASU, treasurer; Don WB4QAX, president emeritus; Charlie W4YEB, director,
John K4GGY, president; Bob W4GFPD, director; Thom K4LHB, vice president. At the

right is newly elected director Walt W3PWB.
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LANGASTER
HAMFEST

Hundreds attended the first winter
hamfest in Lancaster County PA on
Feb. 11th. It was sponsored by
SERCOM of Lancaster County who
operates the 01—61 repeater for the
community and the local CD RACES
unit. Highlights were an amateur TV
demonstration and a two meter FM
information session also attracted in-
terest. Amateurs from as far away as
New York State and Washington, D.C.
made their way to the Naval Reserve
Center in Lancaster.

Amateur TV demonstration by Ron Cohen
K3ZKO of Philadelphia PA and George
Gadbois W3FEY and Allen McQuate
K3HOC, both of Lancaster, and employed at
RCA. They supplied one of RCA's newest
TV camera systems for the demonstration

NORTHERN CANADA T0 ADD
[WENTY AMATEUR STATIONS

{CARF News Service)

Government employees being pos
ted to isolated stations will soon be
able to keep in touch with things
“back home' wvia amateur radio sta-
tions now being supplied at some
twenty locations in various provinces
and the Territories.

DOC will issue amateur calls, with
an official of the Ministry of Trans-
port in Ottawa, Frank Lay, VE3ZN,
as licensee. A series of 3-letter suffixes
will be available in order to readily
identify these stations to other ama-
teurs. The suffix block “MTA" to
“MTL" will be assigned, with the
usual prefix “VE,” plus the district
digit. The stations will be operated
only by holders of amateur tickets.

There are already a number of
isolated post amateur stations in the
Northwest Territories; VESB8ML at
Alert; VEBMB, Resolute; VEBMD at
Isaachsen, VEBMC at Mould Bay and
VEBMA at Eureka are at far north
weather stations under the Depart-
ment of the Environment. There are
two Canadian Coast Guard vessels,
VEOMC and VEOMZ. These will be
joined by the twenty additional sta-
tions for the following posts: Battle
Harbour and Sable Island in the MOT
Atlantic Region; Inoucdjouac, Lake
Eon, Nitchequon, Resolution Island
and Poste-de-la-Baleine in the Quebec
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Region; Baker Lake, Chesterfield In-
let, Coral Harbour, Ennadai Lake in
the Central Region; Sachs Harbour,
Fort Good Hope, Tuktoyaktuk, Wrig-
ley, Coppermine and Cambridge Bay
in the Western Region; Bull Harbour,
Ethelda Bay and Spring Island in the
Pacific Region.

LEAD POISONING
AVERTED

From the Knoxville News-Sentine/

A Knoxville ham radio operator
recently accidentally heard an emer-
gency call for help from an Argentine
hospital — triggering a series of events
resulting in a 6-year-old girl’s life
being saved through international
Good Samaritanism.

Harry Kroll was trying to contact a
Venezuelan missionary when he heard
an Argentine official pleading for help
from anyone who could provide an
antidote for lead poisoning.

Mr. Kroll took notes about the
emergency plea and called University
Hospital's emergency department
here. The hospital, in turn, contacted
Mt. Sinai Hospital in Miami and the
hospital there managed to get the
antidote on a plane to Argentina.

From the L.A. Times, 3/5/73

A young man was bleeding to death
on a hospital bed in Guatemala, and
doctors were unable to staunch the
flow completely.

German Daniel Corso, 20, a hemo-
philiac, suffered an injured leg in a
traffic accident in Gautemala City.
Doctors were forced to amputate the
leg. They gave him plasma, and hoped,
but Corso continued to lose blood
steadily.

As the young man lay dying on
March 3rd, ham operator Harold
Walker of Canoga Park was tuning
around on his radio. He was hoping to
make contact with Australia, when he
stopped to listen to the excited voice
of a woman with a Spanish accent.

The woman, Anna Maldonado, of
Guatemala City, was telling an Ar-
cadia ham, Peter Grillo, how a hemo-
philiac was dying and no medicine was
available to stop the bleeding.

Grillo and another local ham, John
Alexander of Palos Verdes Estates,
were wondering how to find a doctor
who knew where the medicine was
available. Walker broke into the trans-
missions.

“l know a doctor,”” Walker told
them. “I'll try to get him."”

It was just after midnight Sunday
morning when Dr. Don Michaelson
got to Walker's home and on the
radio. After talking with Mrs. Mal-
donado, he knew young Corso needed
a medicine called Proplex, which came
from a Los Angeles laboratory.

A plane was ordered from Travis
AFB and much red tape was encoun-
tered, and cut, that involved getting
the C-130 across Mexico into Guate-
mala on such short notice.

The next evening they got the
word: The C-130 had delivered the
Proplex to Guatemala City and the
medicine was being given to young
Corso. Doctors said he would recover.



COMPANIONS FOR CLEGG'S FM 2178
TRANSCEIVER AND ALL 2 METER RIGS

POWER SUPPLY

Clegg's Model 011 Power Supply delivers a highly
filtered, regulated source of 13.5 volts for base
station mobile radio sets handling up to 6.5
Amperes current. Model 011 offers reliable service
with any of the popular 5 to 25 watt transceivers
and many other devices which operate within the
011's voltage and current levels.

SPECIFICATIONS:

Output Voltage: 13.5, == 0.5 VDC / Input Voltage: 105-125 VAC, 60 Hz | Maximum Current: 6.5 Amps, DC

Regulation: Less than 0.2 volt change: a. for load current from 100 Ma to 6.0 Amperes b. for line
voltage from 105 to. 125 volts with load current at 6.0 Amperes.

Output Ripple: Less than 50 MV RMS at full load with 110 VAC supply
Amateur Net: 79.95

T/R BOOSTER
ANTENNA PREAMPLIFIER

A Point About Receiving Sensitivity:

The usable sensitivity of any receiving system is
determined by the system'’s first stage Noise Figure.
Typically, a 3 to 10 dB feed line loss exists be-
tween the antenna and receiver input. This must be
added numerically to the receiver unit's attenua-
tion to derive a realistic System Noise Figure. Many
good 2 meter receivers have Noise Figures as low
as 2 dB. Adding the attenuation of usual antenna/
receiver interconnecting cable can result in as

SPECIFICATIONS: much as a 6 dB Noise Figure. Adding a preampli-

fier at the receiver barely improves the condition.

g:l'; 'B“m'fd“f“'“' 1;51:5‘39“3_5‘14&5 The Clegg T/R Booster Antenna Preamplifier is
MHz designed to establish a receiving Noise Figure

—30 dB at 130 and where it counts—at the antenna, thereby avoiding

160 MHz feed-line loss. Relay actuated (in receive mode),

Noise Figure: Less than 2.5 dB

ica
Input / Quput e figure.
Impedance: 50 ohms

V'S W R on Xmit: Less than 1.1 SEFRSR _@i
Insertion loss on DIVISION
Xmit: | Less than 0.1 dB INTERNATIONAL

14 to 18 dB gain is provided with a 2-3 dB noise

Power Required: 10-15 VDC, 100 Ma Stz 3050 Hempland Road
Connectors: UHF Females ; Lancaster, Pennsylvania 17601

$0-239 (717) 299-3671 Telex: 84-8438
- Amateur Net: 47.50
CLEGG—the PROFESSIONAL amateur line!
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NEVER SAY DIE

ARRL INBATTLE

While every effort is being made to
keep the fight as secret as possible
from the U.S. amateurs, the fact is
that there is a power battle going on
in Canada between the ARRL and the
Canadian Amateur Radio Federation
(CARF).

The League has successfully
managed to sidetrack all past efforts
to organize the amateurs of
Canada — and they may be able to do
it again. It all depends on how well
the CARF is supported by the Canadi-
ans.

The issue at stake is the expansion
of the Canadian phone bands in retalia-
tion to the recent expansion of the
U.S. phone bands. The ARRL s
against it —and CARF is furious.
They are angry enough to have
sparked the Canadian Department of
Communications into agreeing to poll
all Canadian amateurs to find out
whether the DOC should listen to the
ARRL or CARF.

It may be a bit premature for
CARF to bring on a showdown. They
have just now started a monthly publi-
cation, The Canadian Amateur, and
they might have done better to wait a
year or so until they had built up a
larger following. Amateurs interested
in subscribing to TCA can do so for
$4 per year. The address is Box 356,
Kingston, Ontario.

Since the need for separate
Canadian phone bands has dwindled
with the shift to sideband, the CARF
may have seized upon a weak issue for
the test of strength. Until the day
comes when there are a significant
number of Extra Class U.S. ama-
teurs — a day that is not yet even
within estimation — the U.S. Extra
bands are empty enough to provide all
of the isolation that Canadian ama-
teurs might want. The concept of
there being a U.S. phone band and a
DX phone band began to fade away
with the shift to sideband. In the old
AM days, the U.S. phone band was a
mess and foreign amateurs stayed out
of it most of the time. Today the U.S.
phone band is used world wide and
little other than Spanish contacts
seeping up from South America is
heard in the DX phone band. And
other than an occasional DXpedition,
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EDITORIAL BY WAYNE GREEN

you hardly ever hear a contact being
made between the U.S. phone band
and the DX band.

When there were large numbers of
low powered VE ops using AM, there
was a definite advantage to having a
small separate preserve, Today, when
sideband has wiped out that type of
operation almost completely, there is
little need for such exclusiveness.

Any DXpedition operator will tell
you that it is exceedingly difficult to
make contacts outside of the U.S.
phone bands, even with DX stations.
Moving below 14,200 brings a halt to
the rush of contacts.

Well, it certainly is time for the VE
amateurs to start deciding their own
destiny and to get the ARRL out of
their hair. It should be a matter of
national pride, if nothing else. That
should be of more importance than
any possible interference from the
mere handful of Extra Class licensees
who are sharing the Canadian phone
bands — only about 4% of the U.S.
amateurs have the Extra.

WR1AAB ISSUED!

The first repeater license issued
went to WRO9AAA in Joliet, who
submitted an exhaustively thorough
75-page application. Lest amateurs
think this was to be the best way 1o
get a license, the second application
accepted was for the old WA25UR
repeater in Manhattan. George and |
made a trip to Washington in early
December to find out the best way to
submit an application and get it accep-
ted. On the basis of this we held a
symposium in New York on Decem-
ber 7th and spilled the beans for any
repeater groups interested.

For some reason most repeater
clubs seemed more interested in dog-
gedly pursuing their ideas on filling
out applications rather than trying to
profit from our Washington visit.
George did pay attention though, and
in a few days he was ready with a very
simple application. Not wanting to
leave anything to chance he personally
took it to the FCC in Washington and
got them to check it out on the spot.

Continued on page 110. . . ...

U.3. AMATEUR

FREQUENCY
ALLOCATIONS

CW Only Phone & CW
Extra 3.500—- 3.775 3.775— 4.000
Class 7.000- 7.150 7.150— 7.300
14.000-14.200 14.200—14.350
21.000-21.250 21.250-21.450
28.000-28.500 38.500-29.700
50.000-50.100 50.100-54.000
Advanced 3.525- 3.775 3.800- 4.000
Class 7.025— 7.150 7.150-— 7.300
14.025—-14.200 14.200-14.350
21.025-21.250 21.270-21.450
28.000-28.500 28.500-29.700
50.000-50.100 50.100-54.000
General 3.6265— 3.775 3.890- 4.000
Class 7.025— 7.150 7.225— 7.300
14.025-14.200 14.275—-14.350
21.025-21.250 21.350-21.450
28.000-28.500 28.500-29.700
50.100—-54.000
Novice 3.700— 3.750
Class 7.100- 7.150
21.100-21.200
28.100-28.200
SSTV Frequencies
Suggested
3.775— 3.890 3.845
71.150- 7.225 1.220
14.200-14.275 14.230
21.2560-21.350 21.340
28.500—-29.700 28.680
50.100-54.000
LICENSE FEES
I tial EACONBO o o viie v sis st innvirinin $ 9
LT Y S R e e S i $ 9
Sl e e e Ve Co A e SO $ 9
O EICREIONIS ot risrs Teracnia sin sl i $ 4
CoECIal Call SN - v ia r e oie siabs $25

Use FCC Form 610 and mail with
appropriate fee to:

Federal Communications Commission
Gettysburg PA 17325

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

Birmingham AL 35210

This month | would like to begin
with a review of some “Getting Start-
ed in Slow Scan'' information for our
many newcomers. You can get started
with only a monitor and tape re-
corder. (And some tapes with your
call, picture, etc., possibly recorded
by the same ‘‘source’ as your moni-
tor.) Later a camera or Flying Spot
Scanner may be added so you can "'go
live” and make up new programs for
changing pace. Cassette recorders (the



better quality ones) are handy, since
separate “carts’’ for each program can
be made up, end labeled and wall
racked for instant use. |f this same
program is recorded on each side
{direction) the cart will be rewinding
while playing. Cassette speed (1 7/8 i
p s) is slightly slow for absolute
perfect sync stability, so a small
amount of “jiggle” on vertical lines
may be apparent on reproduced pic-
tures. This can be reduced somewhat
by using only top quality cartridges.
Should you personally find this mi-
nute “‘jiggle’’ objectionable, a reel to
reel recorder (preferably running at 7
1/2 or 15 i p s) might be the better
choice for perfectly reproduced pic-
tures. | would suggest separate reels
for each “program,” marked at their
exact beginning and with leader tape.
(You can write on paper leader with a
ball-point pen.) A small label on the
reel could show content. It would also
be advisable to record (and play back)
with the same size reels on each side,
(feed and take-up) and only in the
tape’s middle portion for perfect re-
productions.

Produced tape programs might in-
clude pictures of yourself, XYL, rig,
city, and plenty of ID’s. Some ID’s
could be catchy and snazzy; others
(maybe for DX) would be better with
white letters on a black background.
Your call 3 or 4 times horizontally per
frame would be quite effective also.
When operating with these newly
acquired tapes, try to describe them
briefly before transmitting, so the
other fellows will have some idea of
what you are sending. Then usually 3
or 4 frames are sufficient for good
copy without getting dull.

Although Slow Scan is one of the
most fascinating modes of communi-
cation today, often we find ourselves
falling into a “rut” as to program
content. (Are we spending more time
developing it than enjoying it?)
Actually, there's no limit to the pos-
sibilities obtainable with just a camera
and some time. A pet hamster would
be good for some shots with the
close-up lens (imagine that face filling
your screen!) and what better way is
there to pass along schematics on your
pet projects. Understood, larger dia-
grams might require multiple frames,
but these can be redrawn off the
monitor screen after reception to “re-
asssemble” the full circuit. (What. . .
you've never built something from a
schematic received over the air?) That
homebrew monitor you recently
finished would be a natural for an
SSTV program. Why not make up a
tape on it, with different angular
views, close-up details, and under
chassis shots. In fact, practically
everything of interest to visitors in

your shack would be a prime SSTV
“subject.”

Commercial Fast Scan TV stations
have recently begun to use Digital
Character Generators interfaced with
teletypewriters for information print
out on TV screens. Possibly you have
seen this during newscasts or sports
events, where weather conditions ap-
pear across the screen either mixed
with the “‘weather girl” or on a black
background. Naturally, items like this
are applicable to Slow Scan, and
experimentation is presently being
conducted on interfacing teletype-
writers to Slow Scan generators. Then
you can just type out those ID’s, QSLs,
etc. from the old “mill."” Watch for
more info on this to eppear by late
73 (and in 73!).

I'm sure most of you are familiar
with Professor Fanti |1LCF, who
writes the SSTV column for CQ
Elettronica of ltaly, the sponsor of
the World Wide SSTV contest. Al-
though he is still active in SSTV, he is
also developing facsimile, plus writing
a book on FAX. Franco would like to
exchange ideas with those of you also
working in FAX. Here's your chance
to get in on weather satellite copy or
develop FAX/SSTV converters. You
might drop him a letter if you miss
him on 21.300 kHz Thursdays at
1300 GMT, when he meets stateside
schedules.

And, finally, a recently heard com-
ment on 20 meters after an ‘operator
mugshot” transmission on Slow Scan:
“Mommy ... buy me a face like that
for Halloween!"" Gad!

73, Dave, K4TWJ

50 MHz BAND

Bill Turner WAGABI
Five Chestnut Court
St. Peters MO 63376

KOTVD comments on mild Aurora
worked February 22nd and 23rd.
Chuck managed to work Ron KGALL
of Fargo ND on CW and SSB on the
22nd and heard him again the follow
ing evening. Chuck says he is about
half finished with a pair or 4-400A’'s
and hopes to have them on the air in
time for the June contest.

WA TEXN says Maine had an excel-
lent Aurora on February 21st; he
traded 20/9 reports with WB4YAB in
Kentucky. The 22nd brought a weak
repeat, CW quality only, with only 1's
and 2's being heard. The 23rd the
Aurora was again excellent but there
was little activity. Art also mentions a
marathon one-minute meteor burst at
1518Z on the 19th of February dur-

ing which he exchanged S9 plus re-
ports with WBYUS and W3BWU. A
total of 75 DX contacts were made
during the first 60 days of the year.

Late word has been received to the
effect that the 1973 West Coast
VHF/UHF Conference will be held
May 5th at the Pen and Quill Hotel,
3501 North Sepulveda Blvd, Man-
hattan Beach CA. Anyone wishing
information should contact the con-
ference chairman, WAGB6HXM, Box
2473, Palo Verdes Peninsula CA
90274,

The Central States VHF Society
conference will be held August 17, 18
and 19 at the Mariott Inn, Blooming
ton MN. Further information is avail-
able from John C. Fox, WOLER, 321
109th Lane NW, Minneapolis 55433.
The program this year includes talks
on Es by W2BOC and WASHNK,
VHF-UHF solid state amplifiers by
Roy Hejhall of Motorola and meteor
scatter by W4LTU.

During the past month | have had
some very interesting correspondence
from ZL1Q1. Paul says he is one of
about 12 ZL's active on 6 meters. He
runs a homebrew transverter with 40
watts out from a single 6146. The
receiving corverter is solid state
(FET's). The antenna is a four
element Yagi at 40°, the basic rig is a
Yaesu FT-200. The New Zealand 6
meter band is 51-53 MHz, while in VK
land it is 52-54 MHz. Paul’s best DX
to date is a VK5 at 2300 miles. As in
many countries, the TV channels
usurp portions of the 6 meter band (as
we know it). This is not all bad, as
Paul points out. New Zealand channel
1 sound is on 50.75 and has been
heard in the KHG and KL7 areas. This
transmitter runs 100 KW ERP and
makes an excellent beacon. Paul men
tions too the jamming of New Zealand
(40 MHz) police radio by the
Chicago’s Finest radio system. Paul
normally listens at 52 MHz but does
tune the entire ZL portion of the
band. Normal operating times are
2100Z Sundays and about 1200Z
several days during the week.

One can’t help but wonder if the
forming of Collins Radio Co. of Japan
Ltd. in conjunction with Kyokuto
Boeki Kaisha Ltd. for the purpose of
producing maritime and amateur gear
will produce any equipment for 6
meters. Collins has been out of the
VHF field since the 6251 was dropped
several years back.

WAQABI

DRBRMYU YJTRR HOGY
DINDVTOQYOPMD EOAA NR
TRZRZNRTRF SAA URST APMH,

FPY HONDPM
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Those of you who have worked your
73 countries in the first 73 days of
1973 should send in your list of the
73 countries so | can issue you the
73-73-73 award (remember the year
1973 is 73 magazine year), Maybe we
should try to get President Nixon to
make some sort of a "“declaration’ !
| bet if Goldwater was in this would
“maybe’’ be done, because he under-
stands such things.

The WTW is coming right along
again and the applications are coming
in very good. | still think this is the
best DX award there is, because it
can keep you busy on the various
bands and modes. The big trouble
with the ARRL 5BDXCC is when
you make the 5BDXCC you have
worked yourself out of a job ! With
our WTW, you can keep on going.
You will always have something to do.

We are still looking for DX Clubs
to have as verification points in our
WTW. We would like to have one in
each USA call district, one for Canada
and one in each of the foreign coun-
tries. A good way for these clubs to
get a little publicity because we will
list the various confirmation clubs in

this magazine. | would not think the
work load would ever become heavy
with each call area having its own
check-point. How about it, some of
you “wide awake' DX Clubs ?

You fellows who operate on the
low bands, fighting all the summer-
time QRN should keep in mind that
the fellows in the southern hemi-
sphere are not having any summertime
QRN, they are in their wintertime, so
you might have some good contacts
with them if your ears and nerves
can stand the strain. Watch out for
them and give them a chance to work
you without a lot of QRN.

If any of you know of any up-
coming DXpeditions or other events
that someone has planned for about 3
months in advance | sure would appre-
ciate you letting me know because |
would like to let the DXers know
what's in store for them so that they
can arrange to be at home when the
“event' takes place. You would be
very much surprised to know how
many DX'ers seem to '‘get sick"
when they know of a new country
that’s about to come on or is already
on the air. Bill Orr at Eimac once
told me that | almost shut down the
whole Eimac plant when | showed
up at a "rare'’ or new country. (They
must have a lot of DX'ers working out
there at Eimac.)

MAY 1973

The Old Sun Spot cycle is show-
ing its stuff, and is on its way down-
hill.  Sure hope most of you have
worked the 10 meter band dry and
are doing the same right now on 15
because, "it wont be long” before the
DX will just be non-existant on these
bands. In fact it looks like the 10
meter band has already “‘had it" as
far as the real good DX coming thru
is concerned and | would guess that
15 meters will be in the same shape
in a few more years from now. Even
the good old 20 meter band will be a
little "'shaky” at times. If ALL the
those sun spots would disappear we
DX'ers would be in real trouble as
far as working DX the usual way is
concerned wouldn't we ? Let’s all of
us hope the sun never loses all of its
spots. They are what gives us all that dx
and it seems as if there is no way to
fight it. | guess we all would have to
go to Moon-bounce or satellite stuff
when and if this ever happens. | guess
this would be a real deal if there
were enough DX countries operating
by these modes.

Shortly now we will have our
WTW country list printed up, and it
will be designed in such a way that
it can be used for your application
for any of the WTW plateaus (WTW-
100, WTW-200, WTW-300, phone or
CW etc.) When they are done | will
be glad to send you a few of them if
you send me about 6 cents in stamps
for EACH set of forms you request.
You will observe that the WTW list of
countries have a few thats not on the
ARRL DXCC country list. Without
going into a lot of details as to why,
let’s just say this is the WTW list of
countries - OUR LIST, AMEN !

For those of you who are serious
DX'ers there are a number of weekly,
and semi-monthly publications, most
of them are single or two page items
they are known as "bulletins'' and
one of them is a weekly magazine,
That last one is published, printed
and edited by me - W4BPD, it has
from 16 to 24 pages each week and
since the lead date for news in this
magazine is only a few days, it is
natural that the DX news is the news
of events that are taking place at the
time you are reading it. Some of the
other bulletins are the Long Island DX
Club bulletin, the West Coast DX
bulletin, Geoff Watts’ news sheet, and
there are a number of DX Clubs that
at times print (usually mimeograph)
bulletins about various DX events that
should interest the serious [DX'er.
In the “‘gud ole days'’, the only way
you could find about DX was for you
to be on the air when it “popped”
or else you just put on your head-
phones, opened up your RF gain, put
your head down on the operating

table and very caretully scanned the
band from one end to the other, and
you kept on doing this hour after
hour, listening for that very, very
weak T3 signal, mixed up in QRM/N,
hoping it would, maybe be AC4YN,
FN8D, CRI1@ AA, C8YR, JBCA,
PKeXX, VQ3PBD, FB8XX ( | got all
these JUST LIKE THAT !) because
there was no such a thing as any DX
magazine or DX bulletins to let you
know what good DX was coming up.
Hunting DX these days is about
like hunting doves in a “baited field"' !
It is impossible for a monthly maga-
zine to dish out DX info of some
DX event that will take place in a
few days or a week or so in the
future. We would like to receive any
announcements of up-coming DXped-
itions that are some months in the
future so that we can give out the
good news to the DX gangs across the
country. Please remember us and it
will speed things up considerably if
you shoot the news directly here to
me (drawer DX, Cordova, S.C. 29039).

| hope all of you got SY1MA who
operated at Mount Athos, it's a new
one and is now considered as a country
by ARRL towards their DXCC (and
also a new country for our WTW, too.)
| would think others will be going
there now since the ice has been
broken. Maybe now someone can get
the doors opened to The Royal Order
of The Knights of Malta who has a
small (one city block) enclave right
smack in the city of Rome, Iltaly.
There are a number of similiar set-ups
in the world, and it would be a fine
idea as far as |, myself, amconcerned to
count ‘em all as new countries, the
more the better ! There is an Italian
province (?), actually inside Switzer-
land, it's called Compion d'ltalia and
it's located on Lake Lugano. | was
there under the call of IC1IN and
after all the trouble getting the neces-
sary license etc. ARRL said it was not
a new country and my ltalian friend
who was along with me had to have a
Passport to get there ! | think we will
put it in our WTW list of countries.
Around the world you will find many
“Neutral Zones' -the Kyber Pass is
one | have in mind, | was there and
would have put it on the air if ARRL
could have said it would count for a
new country. Quitea few will be found
around some of the Arab countries
where they allow herds to graze when
the grass happens to sprout up. Either
country will allow their natives to go
there whenever they want to without
any passport, custom inspections etc.
| would think since they are true
“neutral zones' they should be called
new countries.

CU ON THE LOW END

de,'%‘. W4BPD



AMSAT
NEWS

Michael Frye WBELBP
640 Deauville Dr.
Dayton OH 45429

Something that must be
remembered by those who read this
column is that there is a two month
delay between me writing it and your
reading it. In a field as quickly chang-
ing as OSCAR 6 it is nearly impossible
to have last minute news. However,
since this can be obtained from the
nets, the purpose of this column is to
advise and attempt to interest more
amateurs in participating actively in
OSCAR 6. Since some amateurs are
still just beginning, i1t provides a back-
log of useful information.

Many amateurs are running some
fine scores in the various contests
through OSCAR 6. A full list will
appear next issue with a rundown of
hams who have won the ARRL
OSCAR 6 ""1000” award, plus hams
who have records in counties contac-
ted, etc.

OSCAR 6 EQUATOR CROSSINGS

Period = 114.9946 minutes per orbit. Longi-
tude increment = 28.7484 degrees per orbit.

Longitude
Orbit  Date Time of Equator
(GMT) Crossing "W
2396  Apr 25 0036 56.2
2409  Apr 26 0131 70.0
2421 Apr 27 0031 55.0
2434 Apr 28 0125 ©68.7
2446 Apr 29 0025 53.7
2459  Apr 30 0120 674
2471 May 1 0020 52.4
2484 May 2 0115 66.1
2496 May 3 0015 51.1
2009 May 4 0110 ©64.8
2521 May 5 0010 498
2634 May 6 0105 635
2546 May 7 0005 485
2569 May 8 0100 622
2572 May 9 0156 75.9
2584 May 10 0055 60.9
2597 May 11 0160 74.7
2609 May 12 0049 596
2622 May13 0144 734
2634 May 14 0044 58.3
2647 May 15 0139 721
2659 May 16 0039 57.0
2672 May 17 0134 JOB
2684 May 18 0034 558
2697 May 19 0129 69.5
2709 May 20 0029 545
2722 May 21 0124 68.2
2734 May 22 0024 53.2
2747 May 23 D119 66.9
2759 May 24 0019 51.9
2772 May 25 0113 65.6
2784 May 26 0013 50.6
2797 May 27 0108 64.3
2809 May 28 0008 49.3
2822 May 29 0103 63.0
2834 May 30 0003 480
2847 May 31 0058 61.7
8

Once you have at least one solid
contact through OSCAR 6 you are
qualified to become a member of the
Satellite Communications Club. Just
send SASE along with date and time
of contact and call sign of the station
you worked to AMSAT, P.O. 27,
Washington DC 20044. You will re-
ceive a nice certificate to hang on the
wall of your shack.

~ Have you heard of, seen, or done
anything notable or unusual with
OSCAR 6, such as making contacts —
using only a whip antenna or working
through the satellite while riding on a
bike? If so, please send the details to
me. Also, if you have taken a lot of
time and effort in setting up a nice
station, send me a photo with you at
the controls.

At this writing, the 435.1 MHz
beacon is definitely out. There have
been a lot of opinions as to the cause,
but as of now nothing definite.

Has anyone observed any odd pro-
pagations connected with OSCAR 67
A few amateurs — unfortunately |
don't have their calls — have observed
what is possibly skip in various con-
tacts. Anyone experiencing this or any
other odd propagation please send
date, time and call to me.

The Dayton Hamvention is promis-
ing to be one of the biggest and best
this year. A whole list of programs is
in the making. AMSAT will conduct a
number of seminars that will prove to
be interesting. A station is being set
up at the Hamvention for working
through the satellite, and a number of
people will be there to help with any
problems or compare notes. Take a
day off and visit the Dayton Hamven-
tion. See you there,

WBSBLBP

[OUCHTONE
FOLLIES

Can man ever take an invention
seriously? To quell the insatiable de-
sire to (subvert?) — find new uses for
old things, someone started tapping
out tunes on their Touchtone tele-
phone. The practice has apparently
turned into a rage and commonly
heard tunes are being uncommonly
heard everywhere.

While it is obvious that the FCC
would frown on an amateur serenad-
ing his girl over the local repeater
because of the regulations restricting
the transmission of music, what's to
stop a group from setting up the

access code for their machine to
sound like “Mary Had a Little
Lamb” . .. or for the larger repeaters,

“Strangers in the Night™?

Either way, we'll be printing a few
of the more popular songs in these

pages strictly for your own amuse-
ment.

MARY HAD A LITTLE LAMB
6 04 066 6
Mar-y had a lit-tle lamb
202 2 6 6 6
Lit-tle lamb, lit-tle lamb
6 0 40 66 6
Mar-y had a lit-tle lamb

6 8 8 b : 8 4
Its fleece was white as snow

STRANGERS IN THE NIGHT

4 8 84 &8
Stran-gers in the night

o8 8 88
Ex-chang-ing glan-ces

AMERICA
a8 & ¥ 5.8
My coun-try, "tis of thee
0 0 808 4
Sweet land of lib-er-ty
8 4 2 4
Of thee | sing

Schley Cox WNILHO
219 Kilgore Avenue
Muncie IN 47305

At 0011 GMT the other night |
called a WN8 in answer to his CQ. |
didn’'t get a chance to give him his
479C signal report because he answer-
ed my call with a too-lengthy pre-
amble and then sent “QRM 73 CUL"
and then signed off the air. At 00151
logged an end to my shortest contact
on record outside the Novice Round-
up.

| know that sometimes we get on
the air and the dinner call suddenly
comes 30 minutes early or the en-
velope starts to melt on the final
amplifier tube, but | have a suspicion
that sometimes the super-short con-
tact is due to one or both operators
having nothing to say.

Tradition has saved some new ops
from mike fright by dictating that the
RST, QTH and name be sent on the
first transmission; the rig and antenna
on the second; and finally heart-
warming 73's and fervent CUL's on
the third and last.

This is unfortunate unless there is a
distinct need for brevity — e.g., con-
tests, traffic or emergencies. There is a

73 MAGAZINE



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). 5199.95

(Includes 146.94 MHz)

GTX-2

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

$949.95

(Includes 146.94 MHz)

GTX-200

30 watts output power nom.; ac-
comodates 100 channel combina-
tions; features independent selec-§
tion of transmit and receive fre- @

guencies, and switch for pre-

selected pairing. $25 9-95

(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)

$6.50

g stal
Made in U.S.A. g::g?:-i per crysta
In Facilities In- for Xmit or receive
spected by U. S.

Gov't.

SRR VISIT YOUR LOCAL AMATEUR DEALER
e . AND MEET THE “BIG THREE” IN PERSON!

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




73 REPCATER ATLES REGISTRATION

REPEATER CALL (WR only)

INPUTS

FORMER CALL

OUTPUTS

REPEATER GROUP/SPONSOR

Hz

LOCATION (City)

USEFUL RANGE (RADIUS)

STATE

EQUIPMENT

| TRUSTEE

ID-TYPE OR MFR.

] SPLIT SITE

"] DIPLEXER

|:|I certify that | have received
o outside assistance while com-
pleting this form.

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

lot to talk about even at 5 wpm. | like
to learn something about the person |
am talking with on the air — what he
or she does for a living, how old he is,
how many states he has worked, Is he
a buyer or builder, has he ever visited
Indiana (or wherever | might be).

One of the important things | like
to hear from other ops is how my
signal sounds. | have heard a few
Novices get into lengthy discussions
about signal reports, and maybe how
one person’s signals are not quite
chirpy but that there is a definite
frequency change during key down.

Some amateurs seem to be afraid to
tell the other operator if they have a
little chirp or click. There are some
people on the air who either never
work weak stations or they just can't
bring themselves to give an honest 249
signal report.

Most Novice ops have to depend on
signal reports from other hams for any
idea how their transmitter or antenna
is performing. Sending an inflated
signal report in hopes of avoiding
embarrassment or insuring receipt of a
much-needed QSL card is a disservice
to any operator.

If you feel like talking awhile, you
may have to ask some questions of the
other guy before you get the conver-
sation going. But if you do get a rag
chew going, remember to keep the

10

transmission short to make sure you
are being copied.

There is very little reason for hit
and run contacts on the Novice bands.
The ARRL suggests we refrain from
talking about religion, politics or sex
on the air. That leaves a pretty good
selection of things we can and should
be discussing.

WNILHO

e

#REPEATER UPDATE,

= T =

R - e e T e o e

NEW LICENSE ARRIVED?

When your repeater receives its new
WR call, the second thing that you
should do (after changing the identi-
fier) is fill out the above form and
mail it to 73. This will enable us to
keep our repeater listing current and
accurate. It will also make sure that
the FM world doesn’t forget you. ..
for the 73 Atlas is recognized as the
one complete listing of repeaters for
the entire world.

UPDATES
NEEDED

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

CA WBGZRR Novato Closed 146.40-147.51
GA KAGCR  Albany 34--94
ID WICTX  Boise 2B-88
MA WRIAAA Malden 31-91
ex-WI1BHD
NH WR1AAB Peterborough 19-79
ex-WATKGO
NY WRZAAA Manhattan 147.73-146.73
NY WA2VNV Stonybrook L.I. 16-76
NY Flushing L.I. 147.09-146.69
PA WA3KXE Harrishurg 446.00—440.00
SC Caesar’s Head D4-64
TN WB4KLO Chattanooga 19-79
Wi  WASADL Milwaukee 146.25-146.85
Wi  WASADL Milwaukee 449.50-444.50
Wi WABAOL Milwaukee 1250.0-1220.0
Wi  KSYFF  Racine 52.600-52.525
Wi WBBAES Maukesha PL 146.22-146.82
Wi WIWK Milwaukee 146.07-146.67
Milwaukee 448.75-443.75
CANADA
ALBERTA
VEGCAM Lethbridge 28 -8B

PRINCE EDWARD ISLAND
VE1ATN Charlottetown 146.10-52.525
52.525-147.00

T 146.10-147.00

73 MAGAZINE



REPEATER OWNERS

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

BEST — SENTRY.

REPEATER USERS

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

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-8425




The Hamburglar

STRIKES AGAIN!
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List from Past |ssues:
Mir., Model, Ser. No. Owner Issue
Coll. 6251 No. 10728 MSU ARC 6/72
E.Lansing M|
WRL Duo-Bndr G010AT302 WAGFCY 6/72
HR-2A, 11 chan., 04-07152 WAINVC 9/72
Collins Mic, Mod.MMs, K4ACJ /72
No. 4294

Heath HW-100 & AC PS WAZJGP 10/72
Swan 2708, No. M-395430 WBHST 11/72
AF68 No. 10888 K5LKL 173
PMRS No. 10918
M1070 pwr supply
Trio TR2200 No. 241969 WA2ZBV 1/73
Clegg 22er No. 1900-578 WIDHP 2/73
Standard 826M No, 112007 WASBPCG 3/73
FM27B No. 27013-1141 W2ZLNI 4773
FM-144-10L No. F459 WABWOA 4/73

NPC 107m pwr supply
2, 5AJIPL Onan Gen.,
No. 327885

rRaveLne |
4 |

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

The travelling ham usually carries a
lot of valuable stuff in the car. How
does he protect it? Car alarms are
quite readily available and usually
work by frightening off any would-be
thief by the use of the car horn. For
example, either the door or the rig is
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fixed with a microswitch that sounds
the horn if anyone tries to tamper
with the equipment. There are many
such units available, but since any
thief who knows his stuff is aware of
the plentiful supply of such devices,
some counter moves must have been
developed (I do not have any first
hand knowledge of any myself, since as
far as | know none of my friends are
in the car thievery business). One
simple method that comes to mind is
to open the hood and disconnect the
wires to the horn. Very quick, simple
and effective.

Now the travelling ham has a car
full of electronic equipment. A
VHF-FM unit for local communica-
tions, and an HF-SSB rig for talking
back home. Why can’t this stuff be
put to use in an alarm?

The early FM gear was modified
commercial equipment, usually trunk
-mounted with a control head under
the dash. Why can’t a tape cassette
player be connected to the FM rig
such that if the car is stolen (driven off
by someone other than the owner) the
rig will transmit a recorded message
repetitively. The rig could be put on
52, 94 or the local repeater channel
and broadcast, I am a blue Dodge
demon, | am being stolen, my license
plates are GJP 887 Michigan.” The rig
should of course be set up so that if
there is a signal on frequency when

the wetft alarm is activiated, it will
wait until the frequency clears. That
can be arranged by judicious use of
the receiver squelch line. The broad-
cast should not be continuous but
should be repeated at reqular intervals
in the order of two to three minutes.
If no indicator light comes on in the
car, the thief will never know wnat hit
him!

That takes care of the bloke who is
going to try to steal your car, but
what about the one who just wants to
help himself to your belongings? Well,
any body getting into your car could
cause the transmitter to start sending
tone bleeps on an unused channel (by
everyone else that is), you would hear
them on the handytalky attached to
your belt and come running, or talk
back to the car by means of the same
handytalky and scare off the intruder.
You could even arrange for any
sounds in the car to be transmitted to
you so that you can monitor the
progress of the intruder while you
race back to the car.

Small low power modules to build
such alarms are advertised regularly in
73 as transmitters and receivers but
may easily be incorporated into active
theft alarms.

Such devices could be incorporated
into private repeaters located within
the trunk of one's car. It is thus
possible to have the high power rig in

e —————————————————————————————————————

the car and talk through a low power
hand-held unit to the car, out to a
distant repeater or on a simplex chan-
nel. This can all be made quite legal in
spite of the recent FCC repeater
docket if use is made of model control
techniques and frequencies and citizen
band equipment and frequencies.
There are a large number of frequen-
cies available in the USA where any
transmitter with an input power of
less than 100 mW does not require
any license whatsoever. Think about
it. The serious ham engineer should be
able to work something out.

...G3ZCZ/W3
Editor’s Note: And it has been
worked out . . . see p. 19/

HAM
HELP

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

If you are interested, send /3 your
name, address and phone number.
Don’t be bashful — remember, it's
always easier when you have someone
to give you that added bit of con-
fidence.

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

Earl L. Grove |
891 Commonwealth Ave
Venice CA 90291
213-396-7315

Kenneth Hand

Montauk Highway
Bridgehampton, L.I., NY 11932
537-3862

David Sundin
PO Box 225
Camden AR 71701

William Grandin
Box 127
Roulette PA 16746

David Ellithorpe
194 Forbes St. Ext.
Amsterdam NY 12010

Tom Mohr

1513 Traeger

Green Bay WI 54304
414-494-4434

Donald E. Morris
7022 0id Trail Rd.
Fort Wayne IN 46809
219-747-4607

73 MAGAZINE



West

Bill Pasternak WA2H VK /6
14732 Blythe Street #17
Panorama City CA

Well, as yvou all know by now, the
earthquake Wayne prophesied at the
end of my March column came to
pass, but | am happy to report that
Los Angeles is still where it is sup-
posed to be. After going to the
trouble of filing for a 6 land call,
having to re-file for a KL/, somewhat
boggles my mind! The only damage at
this QTH was a box of open carpet
tacks that fell off my desk and scat-
tered all over the shag carpet in the
shack. Ever try to recover a hundred
or so of these tacks from that type of
carpet? | still get one in the foot now
and then. Aside from that, the quake
itself felt like a train passing through
my back yard. At my old home in
Brooklyn we had the Sea Beach sub-
way running open pit about 20 feet
from our rear window, so | know that
feeling quite well.

Now, back to amateur radio and
what this column is all about. No new
news out of Phoenix on the situation
there.

Turning to the local happenings in
and around Los Angeles, the big news
Is in the form of a brief report on the
second meeting of the Southern Cali-
fornia Repeater Association. In fact |
should subtitle the following, “How
to Report on a Meeting Without Being
There.” The secret lies in owning a
good cassette tape recorder and having
friends like Tony WBG6MIE, Dave
WAGCGR, Bob WAGBJGW and Chris
WB6EHGW. They have become the
official LW recording staff and did a
job that would make pros in the
business take note. After spending a
good part of Sunday listening to the
meeting in the comfort of my own
shack, | can pretty well state that this
is one of the best run amateur organi-
zations anywhere. | have rarely heard
or participated in a meeting that
gives those in attendance as much a
chance to actively participate, yet
accomplished with complete order
and decorum. No, S.C.R.A. has not
yet solved all the problems we face
here in Southern California, but it is
my belief they have the ability to do
SO.
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The meeting, held March 3 in
Culver City, was hosted by the Palli-
sades Amateur Radio Club and em-
ceed by Fred Deeg KEAEH. Though
this was the second meeting of this
organization, it was the first planned
official meeting and was held to really
get the group going. It should be
noted that at their first meeting last
September they made amateur history
by coming up with and agreeing on a
band plan for two meters in a matter
of hours. This plan, now in use here,
has not only proved itself quite work-
able with slight exception, but has
shown that we as amateurs can work
together for the common good of all
involved. If you keep in mind that
Southern California was for many
years the nation’s sore spot when it
came to channel standardization, get-
ting a viable system going in as short a
time as they did is a real feather in
their collective cap.

There was a discussion of a band
plan for 220, and it was decided that
no action would be taken at this time.
Rather, the Technical Committee was
instructed to come up with one that
would suit the needs of the area
before July 1st. Though | had hoped
to hear something definite come out
of the meeting concerning 220, after
considering what was accomplished in
such a short time on two meters, |
have a feeling that when S.C.R.A.
announces their 220 plan it's going to
be something that may well help set a
national standard for that band. Call it
a premonition or what, | think this
organization is going to make it. It is
one of the few regional repeater or-
ganizations that is both owner and
user oriented, and makes membership
open to all. They believe in action
rather than talk, and the results are
evident.

A 34-94 Repeater in L.A.? There
may be a bit of a storm brewing out
here. For many years 146.94 has been
the area simplex frequency. Unlike
many other places where 94 is desig-
nated for simplex but not used, in
L.A. there are several hundred FMers
who use that channel daily.

There have been, |'ve been told,
attempts made in the past to put a
34—-94 repeater on the air in this area.
All have met with failure. To the
traveler, a repeater on that channel
would be welcome, but is it a definite
necessity? The tradition here is strong;
94 is simplex. However, | ask all
parties to use proper judgment in
resolving the matter. No repeater can
hope to function if the majority is
against it. | as a reporter stand neutral
on the matter. | cannot print long
letters due to space limitations, but if

Transcontinental Repeater Link. In
a short time | hope to be able to
report the first linkup of a repeater
here in L.A. with one on the East
Coast. This has been your reporter’s
pet project and plans for it are under
way. We hope to legally link (via
telephone) for a few hours and give
amateurs on both coasts a chance to
meet and exchange ideas.
.. .WA2HVK/6
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FFVHF CONTEST

The Five Flags ARC VHF contest
will take place on 0001 GMT 19 May
73 to 2400 GMT 20 May ‘73; operate
any or all of the 48 hours authorized.
Exchange RST, QSO number and sec-
tion. Repeater contacts will count
only once. Each contact will have the
following — Points per band per QSO;
50 MHz = 1, 144 MHz = 2, 220 MHz -
3, 420 MHz = 4, all other bands above
420 MHz =5, crossband operation not
permitted. Power Mult. 5W or less X
4, 30W or less X3, 320W or less X2
and 1000W or less X 1. Mode Mult.
CW and SSB X 1, all others X 2.
ARRL sections and new countries
count 1 per band for mult. Total
sections times total points for final
score. Send log and summary sheets to
WA30DA/4, 1801 Border St., Lot 37,
Pensacola FL 32505, postmarked
NLT 1 June ‘73. Send SASE for
contest results and/or award.

GEORGIA QSO PARTY

Starts 2000 GMT, Sat., May 5,
1973. Ends 0200 GMT, Monday, May
7, 1973. The twelfth annual Georgia
QSO Party is sponsored by the Colum-
bus Amateur Radio Club, Inc. There
are no time nor power restrictions and
contacts may be made once on phone
and once on CW on each band with
the same station, Each complete con-
tact counts 2 points. Georgia stations
multiply their total QSO points by
number of different states and
Canadian provinces worked. DX sta-
tions may be worked for QSO points
but do not count as multipliers. Out-
of-state stations will use the number
of Georgia counties worked for their
multiplier (a possible total of 159).
Write to CARC, Inc., Attention: John
T. Laney K4BA1, P.O. Box 421,

yvou want, | will try to present both Columbus GA 31902 for full informa-

sides of the question.

tion on the contest.
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RCMP CENTENNIAL

The Royal Canadian Mounted
Police will be operating an Amateur
Radio Station at Ottawa, Ontario, to
commemorate their 100th anniver-
sary. This station will operate during
the period commencing 23 May 1973
to 30 August 1973 from 1200 hours
GMT to 0400 hours GMT daily.
Operation will be on 80 through 2
meters, using CW, SSB and FM. A
special call sign, VE3RCMP, has been
approved by the Department of Com-
munications for this purpose. A com-
memorative QSL card will be sent to
all stations worked. No IRC or funds
for cards will be required. Amateur
radio operators visiting Ottawa during
this period are invited to visit this
station which will be located within a
large centennial exhibit in the
R.C.M.P. Training Center, on St
Laurent Blvd., Ottawa, Ontario. For
further information, please write to
the Commissioner, R.C.M.Police,
1200 Alta Vista Drive, Ottawa,
Canada K1A or OR2. Attention: Tele-
communications Branch.

TENNESSEE QSO PARTY

Contacts must take place between
2200 GMT May 19 and 2200 GMT
May 20. No time or power restric-
tions. All licensed amateur bands may
be used, but operation is restricted to
the General class segments.

The exchange will consist of a
signal report and QTH (Non-Tennes-
see particpants will give their State or
Country. Tennessee participants will
give their County only). Logs must
include date, time in GMT, station
worked, exchange, band, mode and
county multiplier. Stations may be
worked on each band/mode. Portables
and mobiles may be reworked if they
change counties. Logs must be post-
marked no later than June 22, 1973 in
order to be eligible for award con-
sideration. Send logs to: Mel Wardell
K4PJ, Box 489, Oak Ridge TN 37830.

GAITHERSBURG SWAPFEST

The Gaithersburg MD Swapfest will
be held Sunday, May 20, at the
Gaithersburg Civic Center, located on
South Summerset Ave., next to the
U.S. Post Office. Talk-in is on 52, 94
and 04/64. For information call Larry
W3ZPO at 948-9029, or write to
MARC, P.O. Box 611, Gaithersburg
MD 20760.

VHF/UHF CONFERENCE

The 1973 West Coast VHF/UHF
Conference will be held May 5th and
6th at Pen and Quill Hotel, 3501 N.
Sepulveda Blvd, Manhattan Beach CA.

The registration fee is $3.00. Those °

wishing information should contact
WAGBHXM, Box 2473, Palos Verdes
Peninsula CA 90274.
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HURON VALLEY SWAP

The Huron Valley Amateur Radio
Association will hold its 7th annual
Swap and Shop, Sunday, May 27,
1973, at the Saline Country Fair-
grounds, Saline, Michigan. Sales will
be outdoors from your car, or in case
of inclement weather, a large building
is available. Plenty of prizes and no
parking problems. Donation $1.25, or
$1.00 in advance. Contact Terry
Marsh, 702 Stanley, Ypsilanti, Michi-
gan 48197. Telephone 313-482-9577.

| AM CURIOUS. ..

The third annual Yellow Thunder
Hamfest will be held at the Dellview
Hotel in Lake Delton, Wisconsin on
May 19, 1973. Afternoon programs
will include NAVY MARS, ARPSC
and VHF repeaters, with a cocktail
hour and banquet in the evening. For
further information contact Kenneth
A. Ebneter, K9GSC, 822 Wauona
Trail, Portage, Wisconsin 53901.
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WOODEN QSL?

The Indiana County (PA) Amateur
Radio Club, Inc., has just received
authorization to operate a special
events amateur radio station with the
special call sign of WT3REE. Indiana
County, Pennsylvania, is known as
“The Christmas Tree Capital of the
World.” Last year over 700 contacts
were made and more are expected this
year. The station will be in operation
from May 17 through May 20 es-
pecially on 80 & 40 meters (others if
possible). A colorful QSL is available.
For further information contact
Sheldon K. Davis W3FVU, Indiana
County Amateur Radio Club, 98 Rex
Ave., Indiana PA 15701.

NY FM HAMFEST

The FM Division of CVT, Inc.
(Poughkeepsie Amateur Radio Club)
will hold its 1st annual hamfest and
auction on Saturday, May 5, 1973,
between 11:00 A.M. and 7:00 P.M. at
Gerring Park, Fishkill, N.Y.— near
routes 52 and 84 intersection. There
will be talk-in on W3CVT 37-97 as
well as 94 and 52. Refreshments and
door prizes — rain date is May 12,
1973. Donations per person are $1.00
admittance, $3.00 for tables. Children
under 12 and XYL's admitted free.
CVT, Inc., c/o R. W. Perry, RD 1,
Glen Ave., Fishkill NY 12524.

NW MISSOURI HAMFEST

The P.H.D. Amateur Radio
Association will hold their fourth
annual Northwest Missouri Hamfest at
Kansas City MO on Sunday, May 6th,
in the Kansas City North Community
Center, one mile south of Antioch
Road-Highway | and 135 interchange
at 3930 North Antioch Road. For
further information write to them at
P.O. Box 11, Liberty MO 64068.

FRESNO HAMFEST

Included in the program for the
thirty-first annual Fresno Hamfest will
be a Home-Brew contest and a seg
ment of particular interest to the FM
crowd. The Hamfest will be held May
4 5 & 6, 1973 at The Sheraton Inn,
Highway 99 & Clinton Ave., Fresno
CA. Pre-registration at $10.50 prior to
April 27th, and queries may be sent to
F.A.R.C., P.O. Box 783, Fresno CA
93712.

HUMBOLDT HAMFEST

The Humboldt (Tennessee) annual
hamfest will be held on Sunday, May
20, at Shady Acres City Park, Trenton
TN. Prizes, flea market, ladies’ activi-
ties, and a playground for the child-
ren. For more information contact
W4IGW, Ed Holmes, 501 N. 18th
Ave., Humboldt TN 38343.
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SPARC HAMFEST

The St. Petersburg Amateur Radio
Club will hold its annual hamfest on
Sunday, May 6, 1973, from 9:00 A.M.
to 3:00 P.M. at Lake Maggiore, 9th
Street So. at 38th Ave., St. Petersburg
FL. Registration is $1.00 per family,
and extra tickets for prizes will be 50¢
each. Contact Lee L. Kanarian
K4WXS, 461 Pinellas Way, So., St.
Petersburg FL 33707.

BREEZE SHOOTERS

The 19th annual Breeze Shooters
Hamfest will be held Sunday, May
20th, at White Swan Park (Parkway
West, 4 miles east of the Greater
Pittsburgh Airport). There are no fees
and parking is free. Tables and swap-
and-shop are available plus the amuse-
ment park for your family’s enjoy-
ment. Check in on 29.0 MHz and
146.96 MHz. For complete informa-
tion contact Herb Heller W3OFI,
2873 Beechwood Blvd., Pittsburgh PA
15217.

BURBANK HAMFEST

The Hamfest will be held on Satur-
day, May 19, 1973, from 10 AM — 8
PM, at the Lockheed facility, which is
located just seven blocks east of the
Hollywood-Burbank Airport. There is
ample parking in paved and patrolled
areas with uniformed guard protec-
tion. Tickets are good for prize draw-
ings. Hot coffee and cold coke will be
served. Attendance runs near 1500.
For further information contact
William G. Welsh W6DDB, Hamfest
Publicity Coordinator, Amateur Radio
Club WBLS, Lockheed Employees Re-
creation Club, 2814 Empire Ave.,
Burbank CA 91504. Home telephone:
213-848-9340.

WEXAUKEE MI SWAP

The Wexaukee Radio Club is hold-
ing their 13th annual Swap & Shop &
Eyeball at the National Guard Armory
in Cadillac M| on May 5th. Doors
open at 9 A.M. Your junk may be
gold to someone else. More info from
P.0.Box 386, Cadillac M1 49601.

MADISON HAMFEST

The Madison County Amateur
Radio Club presents their annual
spring Hamfest Sunday, May 6, 1973
from 10 A.M. till 5 P.M. The location
is 4 miles north of Anderson, Indiana
(west of state road 9) at the Madison
County Civil Defense building (old
Linwood school). The Talk-In fre-
quencies to be monitored are 146.94
and 146.22/146.82 MHz FM and 3.92
MHz SSB. All buyers, sellers, and
visitors are welcome. Plenty of
refreshments and prizes.
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ROCHESTER HAMFEST

Preparations are under way for our
fourtieth annual Hamfest to be held at
the Monroe County Fair Grounds,
Rochester, New York, May 11 and 12.
We expect to greet over 4000 of the
ham fraternity from Eastern U.S. and
Canada. For information contact

Lawrence E. Brassie WA2GHQ, 524
Parish Road,
14472.

Honeoye Falls NY

MIDLAND 220 TRANSCEIVER

One of the benefits of the proposed
CB band on the low end of our
220—-225 MHz ham band is that it has
provided that extra inducement to get
some of the manufacturers into pro-
duction with 220 rigs for us. The fact
is that they can’t lose — if we hold the
220 band it will probably be because
we occupy It — this means sales — If
we don’t hold on to it, the CB influx
will make for monumental sales.

The newest of the 220 transceivers
Is this one by Midland. It has twelve
channels — and that ought to be
plenty for some time to come, even in
the bigger urban areas. There are
several interesting features to this
unit, such ascrystal warping capacitors
on both transmit and receive crystals,
illuminated S-meter and r-f monitor,
on-off switch separate from the
squelch or volume controls so you
don’t louse up your setting every time
you turn the rig off, remote speaker
jack on the back panel so you can use
the regular car speaker, a low power
position for use with batteries or for
very local communications — this cuts
the output down to one watt instead
of the normal ten watts — and, best of
all, a jack on the back of the unit for
plugging in tone burst, continuous
tone, touch-tone, and things like
that — plus a discriminator meter out-
put and transmitter keyed output for
switching an antenna relay or an
amplifier. Midland has thought of
almost everything!

Another plus is the better than
average Instruction booklet — all in
English.

The final is protected from mishap—
like a shorted antenna — or no an-
tenna. This is worth its weight the
first time you happen to short out the
antenna or disconnect it and turn on
the transmitter. Without the protec-
tive circuit — blip!

\f Midland Electronics, 1909
Vernon Street, North Kansas City MO
64116 does not jump at the chance to
send you more details on this beauty,
you write to old Uncle Wayne and
you let him know . . . y'hear?

100 WATT OP AMP

A new multi-purpose 7-ampere,
low-distortion, operational amplifier
has been announced by the RCA Solid
State Division.

Designated RCA TA8651A, this de-
velopmental power hybrid circuit is a
low-distortion, 100-watt linear ampli-
fier. The output section can be exter-
nally biased class AB_for low inter-
modulation (0.05% at 50 mW) and
low total harmonic distortion. Termi-
nals are available for external frequen-
cy compensation, external short-
circuit protection, and inverting and
non-inverting inputs. The TA8651A is
supplied in a compact hermetic
package, for which a socket is avail-
able for ease In mounting and con-
necting. Further information may be
obtained from RCA Solid State
Division, Box 3200, Somerville NJ
08876.

NEW SEMICONDUCTOR
REPLACEMENT MANUAL

A comprehensive 52-page Semi-
conductor Replacement Manual has
just been released by Sprague. Con-
taining over 30,000 OEM part num-
bers listed alpha-numerically which
are cross referenced with Sprague’s
new line of 82 popular semiconductor
devices, the manual also includes per-
formance characteristics, outline
drawings and pertinent parameters for
the entire Sprague line.

Copies of Semiconductor Replace-
ment Manual K-500 may be obtained
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without charge from Sprague distribu-
tors or by writing to Sprague Products
Company, 517 Marshall St.. North
Adams MA 01247,

TRW RF POWER TRANSISTOR

The PT5757 is the first of a series
of reasonably priced NPN power tran-
sistors by TRW that are designed
specifically for amateur radio. It is
capable of amplifying a 1 watt two
meter FM signal to 10 watts and costs
only 10 dollars in single lot quantities.
The collector efficiency is 70% and
the transistor is designed for a handy
operating voltage of 12.5V dc.

Cl & = ¢2 Ld

A small 10W amplifier can be
assembled in a couple of hours using
this transistor. After etching out the
pads as shown in the circuit board
layout, carefully solder K the com-
ponents ontn the copper side of the
board according to the placement
noted on the board and in the photo-
graph. (If you've never worked with rf
power transistors before, construction
hints can be had in the two articles on
2m amplifiers by WB4DBB in the Dec.
72 and Apr. 73 issues of 73.) Be sure
to heatsink the transistor with a good
zsized piece of thick aluminum before
testing. The heatsink need not be
insulated from ground. Tune-up con-
sists of adjusting C1 and C4.

The unit assembled here at 73
works great. Driving it with a TR22
increases the transceiver’s range con
siderably! Since the amp is uncompli-
cated and requires no special parts
other than the transistor, it would
seem to make a good project for clubs
or beginning FM'ers.

The PT5757 is available from any
TRW distributor or from Ham Radio
Center, 8342 Olive Blvd., St. Louis
MO 63132,.(324) 993-6060.

OUTPUT
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PARTS LIST

Q1 - TRW PT5757

C1 — 51 pF 5%, DIPMICA
C2, C4 — 8—60 pF

C3 — 100 pF DISC

C5 — .001 uF DISC

C6 — .01 uF DISC

C7 — .1 uF DISC

+VCC = 12.5 ¥

2 ®

T
e

C8 — 10 uF 20V dc

LT —-4No.2003cm I.D.

L2 — 12T no. 28 0.3 cm 1.D.

L3 — 10 no0.200.3cm I.D.

T1 — 4:1 transmission line transfor-

mer, made up of a 3" length of

twisted pair, no. 20 enameled wire.
R1 — 1.0Q 5% LW

i1 DETAIL

COLLECTOR

8 =

L1 R1 E
RF
-
IN RF

ouT

Full size layout of the circuit board used for a 10 watt 2m amplifier using the PT5757.
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TWO METER CONVERTER

Labs has announced a new
crystal-controlled two meter converter
that combines performance with low
price. This new converter, the 144CC,
rounds out the Janel line that already
includes the deluxe 144CA high per-
formance two meter converter. Other
products include converters for 50,
220 and 432 MHz.

The 144CC uses gate-protected dual
gate MOSFETs to provide high sensi-
tivity while avoiding overload effects.
One rf stage is used to prevent cross-
modulation overload by keeping the
signal level low at the mixer. The
converter is claimed to be free from
birdies, due to the use of a seventh
overtone crystal oscillator. This elimi-
nates the need for multipliers and has
been found to be very effective in
reducing spurious responses. Typical

Janel

specifications are: Gain — 20 dB,

Noise Figure — 3—5 dB, Power — 12V
dc with i-f outputs available on 26—30
MHz or 28-32 MHz. The price is
$49.95 from Janel Laboratories, P.0O.
Box 112, Succasunna NJ 07876.

432 MHz LOW NOISE PREAMPS

As part of their line of VHF/UHF
products, Janel Labs has announced a
series of 432 MHz preamps. Four
models are available offering low noise
figures in a choice of two price ranges,
each having the option of an ac power
supply. Models without power supply
have a compact sheet aluminum en-
closure while those with power supply
feature a rugged cast aluminum case.

The gain of all models is an ample
20 dB. Bandwidth (3 dB) is about 20
MHz. Stock units can be supplied for
any center frequency between 420
and 470 MHz and other frequencies
are available on special order.

The basic circuit is a two stage
amplifier. It uses a KMC bipolar tran-
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sistor first stage and a 3N159 dual
gate MOSFET second stage. The
432PA uses a K2073 first stage to
produce a 3.5 dB noise figure and the
432PC uses the new K6007 to achieve
an extremely low 1.5 to 2.0 dB noise
figure.

The 432PA models are priced from
52995 to $54.95 and the 432PC
models cost from $69.95 to $94.95,

They are available from Jane! Labs.

IS YOUR RIG
INSURED?

One of the members of the
Electchester N.Y. ARC recently ex-
perienced the theft of his car with a
trunk full of ham gear. Some of the
gear was installed in the car (bolted
and wired in place) but most of it was
loose and merely being transported, as
the owner was leaving on a vacation
and intended to operate portable in
Pennsylvania.

The car was insured and covered for
“comprehensive.”” Do you think that
covers radios? Unless you have a
special policy, you are probably not
covered. The usual coverage extends
to what is required to make the car
operative plus luggage and clothing ug
to a limit. Cameras, sporting goods,
tape decks, recorders, stereos and
radios are not covered unless you have
a special policy giving such items
specific coverage. Better read your car
policy carefully if you think it covers
you — it's just about a lead pipe cinch
it does not.

The New Yorker also had a Home-
owners policy with off-premises cover-
age for personal property which he
was sure gave him coverage. Wrong
again. In 1971 most insurance com-
panies doing business in New York
State changed their policies due to the
tremendous increase in thefts from
cars.

Check your policy! Radios, stereos,
tape decks, cameras, etc., are covered
only if specifically stated in the policy
when they are lost off the premises.
Unless your agent has changed your
policy to cover your radio gear, the
chances are you are not covered.
Better get it out, give it a good look,
and then check with your agent to
make sure.
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13's WORLDWIDE
SALES REPRESENTATIVES

U.S. AREA REPRESENTATIVES

New Mexico/West Texas
Ambrose G. Barry, WAGHV/5
1010 Juniper Avenue
Alamogordo, New Mexico 88310

State of Michigan

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

DX REPRESENTATIVES

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

The Wireless Institute of Australia
478 Victoria Parade

P.O. Box 36

East Melbourne, Victoria
Australia

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

Jim Coote

56, Dinsdale Avenue
Kings Estate

Wallsend
Northumberland, England

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

Short Wave Magazine
55 Victoria Street
London, SW1, England

Bryan Fogerty

Irish Radio Transmitters Society
9 Wellington Street,

Dun Laioghaire, Eire

Orion Books

13-19 Akasaka 2-chome
Minato-ku

Tokyo 107, Japan

Tama Electronics Co., Ltd.
Towa Building 502

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

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

Kushal Harvant Singh

83, Aulong Road off Stephens Road
Kampong Boyan

Taiping, Perak, Malaysia

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

G. H. Gillman

Smarts Road

Waikuku RMD

Rangiora, North Canterbury
New Zealand

New Zealand Assn. of Radio
Transmitters

P.O. Box 1459

104 Hereford Street

Christchurch, New Zealand

Harold C. Leon

P.O. Box 61141
Marshalltown, Transvaal
South Africa

South African Radio Publications

P.O. Box 2232
Johannesburg, South Africa

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

Julio Antonio Prieto Alonso, EA4CJ
Donoso Cortes No. 58

Piso B0, Letra B

Madrid 15, Espana (Spain)

Eskil Persson, SM5CJP
Frotunagrand 1

194 00 Upplands Vasby
Sweden

"“Chiet, those CB'ers are working DX again."
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CONSIDERABLY SPECIAL

CONSIDERING THE SPEGS

2 METER FM TRANSCEIVER

e UenEY L s

Number of channels . .

Model SRC-146A

... 143-149 MHz

(2MHz spread)

Supplied with 146.94 simplex,
146.34 /.94 (same plug in
crystals as SR-C826M )

e O DUD o s 2 watt minimum
Sensitivity s v va v s better than 0.4
uv/20 DB Q.S.

eV Te T e (51 o) b ceor e BT N gl PRty ) 500 mw
MBI i i monitors battery voltage on
Tx, S Meter on Rx

OUFEBTILOTRIN oaicre o8 v sa 620 ma Tx,

15 ma Rx standby
Size...8%"” high x 3” wide x 15s” deep
VBRI sl Sl 24 0z., less batteries

Options: Private channel (CTCSS), external mic, or mic-speaker,
stubby flexible antenna, desk top charger, leather case.

(0

Suggested
Amateur
Net Price

NEW 2 METER REPEATER
SCA-RPT-1
All solid state, 2M, 10W, FM

REPEATER. Built-in C.O.R., adjustable
carrier delay and time out timer.

213/ 775-6284 - 639 North Marine Avenue, Wilmington, California 90744
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MOBILE BURGLAR

John W. Crawford WA4SAM
1552 Cameron Crescent Drive
Reston VA 22090

ALARM SYSTEM

year, my wife and I were enjoying a
play at a theater in Norfolk, Virginia. She, as
usual, complained bitterly about the HT-220
I had on my belt that made me look like a
detective. (Why couldn’t I use a “‘thing” like
doctors have — i.e., a pager.) It was the
quietest part of the performance. Suspense
hung in the air like a cloak, the stage was
hushed and there was not a sound from the
audience. Suddenly, BANG! There was a
loud, shrill noise —a 1 kHz tone — that
seemed to burst from the audience like a
child demanding attention. I jumped out of
my shoes; then realized it was my HT-220
sounding off.

Having cleverly gotten seats in the center
of the theater, | ran to the aisle, ruining
twelve pair of shoes doing so. There was an
exit door straight ahead which seemed to
lead to the side of the building. I ran to it
like a fool, with the ““thing’’ still beeping — |
couldn’t find the volume control in my
excitement. The door was heavy metal,
designed to lock when shut but allowing for
easy egress. | passed through it. When it
shut, it insured that any hope of going into
that theater in the future may as well be
forgotten. My wife said later that the audi-
ence thought there was an explosion. Stand-
ing on the steps, I looked for my car. The
intermittent beeping could be only one
thing — the tamper alarm on my car was
being triggered.

Myopically squinting in the dark, I could
see there was a man (larger than I) sitting in
the front seat of my car. I ran over to him
and, because of the difference in size be-
tween us, politely asked the gentleman why
he was there. He had been happily unscrew-
ing my tape deck, but he paused, surprised,
as | did so. At the same time, he shifted In
the seat. Realizing I was outnumbered both
in size and weight, 1 opened the door and
grabbed my hidden .32 pacifier.

g t 9:20 p.m. on a Friday evening last

MAY 1973

The alarm had been set and went off —
loudly. Clearly, the man did not know what
to do. Neither did I, for I had not drawn a
gun on anyone in my life. I decided to seek
sanctuary in the theater, and I directed him
to walk to the main entrance. It was
interesting to note the look on the ushers’
faces as I escorted the man at gun point into
the posh theater with 1,100 people watching
the play.

Later, in the police station, the surprised
thief learned how he was caught. The secret
1S a small 1W General Electric Voice Com-
mander Il transistorized transmitter to
which a tone generator is attached. This is
triggered by an assembly, fastened to the
car, which consists of a piece of spring steel
with a lead weight on the end. As the caris
moved, the weight causes the spring steel to
ground against an adjusting screw. The ad-
justment can be set so that driving down the
street will barely close the contact or so that
blowing on the car will trigger the alarm.
This device has been marketed under the
name ‘“‘Devil Dog” by Northwest Electrical
Company, Mitchell, South Dakota.

The alarm system itself consists of several
relays and parts arranged in such a fashion as
to set off a mechanical siren, a Federal
electronic siren (in the “‘yelp” mode) and
intermittently the horn and high beam head-
lights. Additionally, separate contacts close
for the transmitter. Thus, if the car 1is
tampered with or bumped by one of those
lazy drivers who get out of a parallel parking
space by backing until they hit something
(my car), a pulsing beep is heard in my
receiver. If they open something (the rear
lift gate, doors or hood), the alarm goes off
and a steady tone is heard.

It is worthy to note that the system really
works on a dependable basis. My car was
broken into nineteen times while I was In
Norfolk, Virginia. Eighteen times the alarm
sounded and scared the intruder off. The
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Fig. 1. Main switching system — master alarm. 1. Heavy lines indicate 16 (or heavier) wire. 2. All
parts mounted in 6x3x4 minibox mounted on firewall. 3. R1 = 408X R6 = 408X 4. Mechanical latch
relay surplus. A Volkswagen headlight dimmer relay may be used here.

nineteenth time, as described above, a win-
dow was broken and, due to a broken wire,
the seat switches did not work. If it were not
for the transmitter, everything would have
been lost. Still, I was not happy about
depending on the transmitter only, so I
installed one more fail-safe device — a sonic
alarm.

The basic alarm system has been de-
scribed 1n another article (C.Q. Magazine,
August 1971, p. 54, “The Ultimate in
Automobile Alarms, Part I1”) and is presen-
ted in Fig. 1. Basically, I used electro-
mechanical devices to keep this as simple as

possible and not have to worry about tem-
perature extremes affecting critical semi-
conductors. Sensors are the door interior
light switches and an extra switch has been
added to each door to insure reliability.

The transmitter keying circuit is shown in
Fig. 2. Any transmitter can be used, either
positive or negative ground. Various brands
are out on the market and advertised in the
ham magazines. I am using a G.E. Voice
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Commander Il board, which is positive
ground. Two Burgess 4F5H 7.5V batteries
are used in series since this is not easily
compatible with the negative ground system
in the car. These batteries are about $6 each
but have been in operation for over a year
with full voltage still showing under load.
The transmitter board was housed in a
mini-box and holes were drilled over the
adjustments to facilitate tuning. Also in the
mini-box is a tone oscillator wired into the
microphone circuit through a coupling capa-
citor, and a tone encoder board which will
be discussed later in this article.

The antenna deserves special mention. |
have had some ripped off (literally) in the
past and needed some unlikely way to
effectively radiate a signal the length of a
massive parking lot, into a building and
downstairs into a theater through steel
beams and cement, etc. At the same time, I
did not want it to show. After investigating
the possibilities in my 1972 Hornet, I
decided to mount it inside the rear window.

73 MAGAZINE



The feed line from the transmitter follows
the various channels through the car into the
molding between the roof and rear window.
A hole drilled into the side of the molding
allows the coax to protrude about three
inches. The shield is stripped back one inch
and clamped to the metal directly above the
window glass. The 1nner conductor was
soldered to a piece of #22 bare wire. The
other end of this wire has a loop formed in it
and is soldered to prevent deformation or
slippagé of the anchor string. A piece of
nylon fish line is passed through the loop,
tied securely and the end heated to prevent
it from slipping free. This anchor line is run
the remaining depth of the window to a
spring which holds the antenna taut.

There are various other ways to mount
the antenna, depending on the model of the
car and your ingenuity. I own a station
wagon with a lift gate and had to enter from
the top of the window with enough slack in
the coax to prevent the line from bending
back and forth and finally breaking as the
rear was opened and closed. Regular sedans
can be attacked from underneath the rear
ledge just inside the rear window, running
the antenna up to the inside window mold-
ing at the top of the glass. It is anchored as
described above.

To tune the antenna I used a through line
wattmeter and an SWR bridge. Keying the
transmitter, the wire was cut and pruned
from a length of 30 c¢m in half cm incre-
ments until the SWR went as low as possible.
The actual length turned out to be 27 cm
but this will vary from car to car due to the
adjacent metal (or lack of metal).

The receiver used for a long time was an
HT-220. This was great until one night at a
movie, with the volume turned up, W4 . ..
announced that he was QRZ on the frequen-
cy, to the embarrassment of my wife, and
stares from fellow movie-goers. This hap-
pened many times on subsequent occasions.
There was no one frequency clear all the
time. Also, there were some frequencies on
which | could not go because they happened
to be local repeater input frequencies. Final-
ly, after some searching around, I came up
with a used tone access Page Boy receiver.
I modified it to the 2 meter FM band
and removed the reeds. In their place |
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. recelver

installed an HT-220 P.L. board. A reed relay
was installed in this P.L. board and an
encoder to generate a tone corresponding to
that reed decoder was installed in the trans-
mitter mini-box. This was much better. The
will not sound unless my own
particular transmitter is activated. Then it
beeps or sounds a steady tone, depending on
what is going on in the car. The encoder was
built from an article in 73 Magazine, but a
better circuit appeared in the February 73
issue (p. 37). The actual encoder used 1is
unimportant, but the frequency should be
the same as the P.L. reed relay used.
Choosing the transmitter output should
be done judiciously. It is not nice to trigger
the local repeater with your alarm. A busy
charnel will not be suitable if you do not
have P.L. If you do, your car may interfere
with other QSO’s. In my area, 94 is relative-
ly quiet with respect to the places 1 fre-
quent. My coverage is about three miles.
97 and 91 are local repeater output chan-
nels with others spaced in every possible
frequency spread. I finally put the transmit-
ter output on 146.94 after considering pos-
sibilities outside the normally used ham

BEEPER ALARM
SWITCH ON DASH

MOTION sl _
SWITCH
ﬂ DELAY CKT. (FI1G.3)
3 Kl
cl
= 100 l
Cl| VARIED TO ALLOW |5V 2 i
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fogi
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} =200
-2V 12V PIV
SOURCE
GE. VC.II £
TRANSMITTER [ F—1
STRIP
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Fig. 2. Transmitter keying circuit used in a 1972
Hornet. The transistors are any audio or small
signal type; Q1,2—PNP; Q3-NPN. Adjust the 50UF
capacitors and the 33K resistors at the bases of
Q1,2 for best pulse rate.

21



Y:\Y/ 3
$50to
$500...

ON HENRY RADIO’S
BIG NEW

DESIGN - IT-YOURSELF
ANTENNA PACKAGE

FOR FIVE YEARS HENRY RADIO HAS BEEN
PROVIDING A BEAM-ANTENNA TOWER PRO-
GRAM FOR AMATEURS WHO WANTED AN EFFI-
CIENT BUT ECONOMICAL PACKAGE. THOU-
SANDS HAVE BENEFITED FROM THIS OFFER IN
THE PAST. NOW HENRY RADIO HAS RESTYLED
AND UPDATED ITS PROGRAM TO ALLOW THE
AMATEUR TO DESIGN HIS OWN PACKAGE AT
SAVINGS EVEN GREATER THAN IN THE PAST!
JUST FILL IN THE COUPON BELOW, MAIL, AND
BY RETURN MAIL WE WILL SEND YOU OUR
UNBELIEVABLY LOW PACKAGE PRICE.

DO IT NOW!!

* % g K * ok ok k ok k & o &
# ﬁﬂwmwmﬁmmww

: CLcﬂUﬁﬂ—M WA Z5

-k

* NAME

..k

* STREET

&

"k CITY

¥

* STATE ZIP

+* MAIL TO YOUR NEAREST

x HENRY RADIO

4 11240 W. OlympicBIvd., Los Angeles, Calif. 90064

931 N. Euclid, Anaheim, Calif. 92801
« Butler, Missouri 64730

XXX XXX XX XX KKK NKNKNEENX

22

¥EAFRXERBEPRRE RN

frequencies (146.955 or below 146). This
was only because I wanted to use the pager
on 94 at certain times. Also, there are more
hams with 94 crystals around and no matter
where | am, if somehow the car were stolen,
I could enlist the aid of local hams in
locating it. If P.L. is not used, however, a
quiet channel 18 a must. If you must split
channels, this may be done (i.e., 146.955)
but unless your receiver is very narrow band,

94 and 97 will spill over on high frequency

peaks.
There are certain legalities involved here.

The FCC requires your call be transmitted
when you key your rig. In addition, regula-
tions exist to prevent unauthorized persons
from keying your transmitter. The latter I
overlooked because, in effect, by setting the
alarm, I am the one who controls the
transmitter — the only device needed to
make it fransmit is a thief, which can be
compared to a remote relay or switch in this
respect. The former is a little harder. How-
ever, there have been several repeater code
identifiers written up and one of these could
be used rather than the 1000 Hz tone.

Perhaps in the future a touch tone encoder
will be used with my HT-220 to provide

control of the alarm transmitter.
The complete tamper alarm schematic is

shown in Figs. 2 and 3. It uses switch S1 to
complete the circuit between the sensor(s)
and the relay. The capacitor (C1) across the
relay keeps it closed as long as the sensor is
clapping. A multivibrator circuit was used to
turn on a transistor, thereby keying the
transmitter. This will work if you find a very
low leakage type. However, in my case, the
transmitter was partially on even with Q3
biased off, so I used it to turn on a relay
(K2) instead, which provides positive control
of the transmitter. Shorting these contacts
are the main alarm system relay contacts
which cause the transmitter to stay on as
long as the automobile alarm is going off.
Undoubtedly there are better ways of
doing this. Transistors may be used in place
of most of the relays, a toggle type flip-flop
can be used in place of the mulii-vibrator, a
P.U.T. or U.J.T. can be used in place of the
thermal relay, etc. However, this was pur-
posely kept as simple as possible and as
cheap as practical. The junk box has most of
these parts, so I used them up rather than

13 MAGAZINE



keep them around. Also, since my system
runs off the aforementioned batteries, |
wanted as little current drawn as possible
(i.e., none). To bias a transistor off requires
only a few microamperes, but several in a
system can shorten the life of those expen-
sive batteries by one half. Batteries were
considered very necessary not only because
of the positive ground requirements ot the
transmitter, but also because an enterprising
thief has only to cut your car battery lead
from underneath if he suspects you have an
alarm. The one I caught in Norfolk had
enough brains to realize I might have had an
alarm, which is why he broke a window for
entry. If the alarm does not go off, at least
this will be a fail-safe device.

Sensors may be the above Devil Dogs or
mercury switches suspended in such a man-
ner as to close when the car is moved. The
Devil Dogs are probably the best idea and
several may be scattered around the car in
strategic places and angles. If more than one
is used, it is preferable to place them at 90°
to each other to compensate for any
motion — lateral, up-down or angular.

The only other part of the system is a
must for a station wagon. An ultrasonic
alarm is available for about $40 from Radio
Shack. Mine is a Mallory CA1l dc Crime Alert
which was already on hand. If a window is
broken or a hand is stuck in through an open
window, the car alarm is set off. It is
mounted in a corner in the rear of the car
facing toward the front. There is an inherent
20-second delay before it arms. A switch in
the front of the car (next to the tamper-set
switches) sets this alarm. Any movement
inside the car changes the received 40 kHz
frequency and triggers a relay in the unit,
which grounds the interior light system. This
in turn sounds the main alarm if the key or
pushbutton switches have been set. To get
into the car, the main alarm is disarmed and
the door opened. As this closes, the sonic
alarm will sound until you turn the control
switch off. This is effective in checking its
operation. I have it hooked to the 15V
batteries because the greater voltage provides
a stronger field. With all the carpeting and
foam rubber in the seats, the field is reduced
significantly. One useful addition would be
to trigger the alarm transmitter inde-
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Fig. 3. Delay circuit for transmitter. S1 from Fig. 2
is incorporated into this diagram.

pendently of the main alarm with this unit,

in case of failure of the tamper sensors.
Some sort of delay circuit is needed to

give the sensors time to settle down so the
car will not beep after you get out of it. The
circuit of Fig. 3 shows how this was accom-
plished. A delay relay and relay K1 are
energized by means of a front panel switch
S1. When the delay relay resets, relay Kl
de-energizes to its normally closed state,
thereby connecting the sensors to the unit.

The alarm has been quite dependable and
only a few modifications have been made to
improve it. One of these was the set-release
pushbutton switch mounted behind the
driver’s door handle. The A.M.C. cars have
the flush door handles that you grasp from
within a well in the door and pull out. The
miniature pushbutton switch hidden behind
this latch is invisible and invaluable for quick
stops. It triggers a mechanical latching relay
which shorts the key switch contacts when
pulsed. In the unset position, another set of
contacts turns a light on the dashboard on.
Thus, when the light is out, the alarm is set.

For those of you in high risk areas, this
should be the answer to your problems. |
would like to hear from anyone who tries it
and has the method work, and whether an
arrest was made or not. If enough people
install this, maybe we can all lobby for
cheaper theft insurance rates, or even be able
to get coverage for uninsurables like tape

decks, etc.
.. .WA4SAM
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HALF 4 /P/é')

Get ALL the g

versatility, capability
and quality you REALLY want...
at a surprisingly low price!

The Clegg FM 278 ACTUALLY COSTS YOU
LESS in the long run!
Check these specifications:

GENERAL
POWER REQUIREMENTS: 12 to 14 VDC
Current Consumption at 13.5 VDC:
Receive: 400 Ma squelched,

1.2 amps unsquelched,

Transmit: 6 amps max.

DIMENSIONS: 73" x 314" x 94"
deep; 4 Ibs. net weight.

RECEIVER

TUNING RANGE: 146.00 to 148.00 MHz,
continuously tuneable with reset
capability of approx. 1 KHz to any
frequency in range.

SENSITIVITY: .35 ;v max. for 20 db
quieting; .1 uv for reliable squelch action.

SELECTIVITY: 11 KHz at 3 db; Less than
30 KHz at 70 db. Adjacent (30 KHz

spaced) channel rejection more than 70 db.

AUDIO OUTPUT: 2.0 watts (min.) at less
than 109% THD into internal or external
ohm speaker.

T TRANSMITTER | |
TUNING RANGE: Same as RECEIVER.
POWER OUTPUT: 25 watts Min. into 50
ohm load. P/A transistor protected
for infinite VSWR.

MODULATION: Internally adjustable up to
10 KHz deviation and up to 12 bd

peak clipping.

FM 27B
The only 2-meter rig

with any combination of
Transmit or Receive Frequency

from 146 to 148 MHz.

After buying any other transceiver, plus an amplifier
with 25 watts or more and a handful of crystals, you've
spent more than the cost of the Clegg FM 27B. And you
still don't have the only rig that's totally integrated with
all the coverage built-in. Why settle for half a rig? Get
it all—get a Clegg FM 27B!

Amateur Net $479.95

SRS (’Mq DIVISION
INTERNATIONAL =350 Hempland Road
W Lancaster, Pennsyluania 17601

(717) 299-3671 Telex: 84-8438
CLEGG—the PROFESSIONAL amateur line!

CORpoRATION



Bruce Fette WA7NMO

Staff Engineer, Motorola Inc.
1206 E. Lemon, #22

Tempe AZ 85281
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The burst circuitry can be mounted in a box with B OX

a touchtone pad for total operating convenience.

Incorporated in “The Burst Box™ is a versatile tone generalor
that features two output ranges. Continuous sub-audible or high
frequency bursts may be switch selected for use with various
repealters.

he Tone Burst Box is more often The circuit works as follows: switched

becoming a requirement to key up power is derived from the transceiver at a
desired FM repeaters. Generally speaking, terminal which goes positive during transmit.
the new solid state transceivers don’t have This will be the collector supply for the
room for the additional circuitry required to multiplier and buffer amplifier stages. This
generate a tone burst. This article describes power is fed through a 330§ resistor down
an outboard box requiring no batteries, to a convenient earphone jack and down the
deriving power from the transceiver, but cord to the burst box. It then goes through a
using only a two wire connection so that 20082 resistor and charges a 100 uF capaci-
miniature earphone jacks are sufficient. A tor. The capacitor provides B+ to a CMOS
touchtone pad may also be included in the sSquare wave oscillator whose frequency is

box for mobile telephone operation. adjusted by the 1 meg potentiometer and

the selected .00l or .01 capacitor giving a

TOUCH
TONE

R4
I | MEG

oO——N—@ _T_
+
c2
|tDﬂpF
Ql
2N3904 b d
3 8 12 2
Cl >~ C3 IC MCI400I
10 yF Ol pF
Py v R2 ) Voo
! A 177 R6 BURST
| MEG
AAN——O—
,—-Eca RS CONTINUOUS
1.0 pF 10 MEG |
/77

Fig. 1. Schematic diagram of the tone generator used in the Burst Box.
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Fig. 2. The area inside the dotted lines show the extra components needed for connecting the Burst
Box to a transceiver. Power is drawn through the 33082 resistor.

frequency range of 100 Hz to 1 kHz or 1
kHz to 10 kHz (f=1/RC). In the burst mode,
a 1 MS2 resistor charges up a 1.0 uF
capacitor in roughly .6 second which gates
off the square wave. High frequency com-
ponents of the square wave are filtered by
the 10 Kf2 and a .01 uF capacitor. The
emitter follower drives the volume control,
which couples signal as an ac component
superimposed onto the dc coming from the
transceiver. This ac component is coupled
off inside the transceiver by a .1 uF capaci-
tor and a 100 K{2 resistor, feeding the audio
to the microphone input circuit, but not
loading or biasing the microphone.

Construction

First locate the place in your transceiver
where transmit B+ (+12V) can be tapped.
Next, locate an earphone jack at a place
where it may be conveniently mounted.
Now solder in the 330f2, .1 uF, and 100K
resistors. The burst box is now constructed
in any convenient chassis. If desired, the
same box may be used for a touchtone, and
the power and signal for it derived in the
same way.

The circuit should be constructed using a
14 pin dual inline socket and some small
scrap P/C board. The CMOS quad two input
NOR MCI14001 should be handled with
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some caution. It is shipped with its leads in.a
black conductive foam. When the box con-
struction is complete, remove it from the
foam and plug 1t in.

Be sure to check that pin 1 of the
package is in pin 1 of the socket and
connects to the frequency potentiometer.
Do not put the MOS device in styrofoam, or
put it in a plastic tray, since static electricity
may destroy its high impedance gates. | have
found these devices to be rugged and have

<
Q
\J

/77
H;; 5!’.% 500

Fig. 3. The output from this alternate circuit looks
more like sine waves than that from Fig. 1.
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Inside of burst box. The IC is mounted on the upright PC board near the center of the panel. R4 and

R2 are at the left.

never burned one out, but the manufacturer
suggests caution.
After checking the wiring, try it.

Operation

The face to the box should be frequency
calibrated, either in kHz steps or by marking

S med

=0
z /% THIS CAPACITOR
L REQUIRED FOR
& DYNAMIC MICROPHONES
| | 2 | 3
WHITE
alls]le WHITE /BLUE
BLACK
7118 | 9
RED/GREEN
RED
* | ol |z
|BLUE ORANGE /BLACK

Fig. 4. Diagram showing touchtone connections to
the Burst Box.
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locally used frequencies.This can be done
with a scope and calibrated audio generator.
Set the frequency range switch to whatever
range 18 necessary in your area; set the
burst-continuous switch to continuous.
Couple +9V through a 330§l resistor,
making sure the positive side connects to the
200£2 resistor inside the box. Pick audio off

the 330§) resistor into the oscilloscope ver-
tical input, and the audio generator into the
horizontal, and adjust for a Lissajous pat-
tern. Note that the burst box does not
generate sine waves. (The waveforms gener-
ated will more closely resemble sine waves
if transformer coupling instead of capa-
citive coupling from emitter follower to
transmitter is used.) Calibrate the frequen-
cies on the face plate. If your repeater uses
continuous sub-audible tones, use the low
frequency and continuous-mode. If your
repeater uses tone burst, use the high fre-
quency and burst mode. On direct (simplex)
turn the volume all the way down or switch
off the burst box.

Thanks to Jim Jeager WASKDR, for his

assistance in this project. . .WA7NMO
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Another American Favorite!

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

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

Another American favorite. Ham and

Yaesu,

YAESU

X

7625 East

YAESU MUSEN USA INC.

Rosecrans Ave., Unit #29,

Paramount, California 90723
Phone: (213) 633-4007

YAESU DEALERS:
HENRY RADIO STORES
Los Angeles, Anaheim, Calif.; Butler, Mo.

HAM RADIO OUTLET
Burlingame, Calif.

RACOM ELECTRONICS
Renton, Wash.

WILSON ELECTRONICS
Pittman, Nev.

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.



Gilbert C. Ford W70XD
415 East Sherman Avenue
Nampa ID

POWER INVERTER

WITH _
SINE WAVE OUTPUT

Why put up with noise generated by square wave inverters when you can
get 60 Hz sine wave output.at little extra expense?

Huw would you like to have a 115 volt
60 cycle outlet in your car? It would
be extremely convenient for use with that
receiver, transmitter, or tape recorder having
only a built-in ac power supply. For around
$30 you can buy a little 100 watt solid state
inverter using power switching transistors;
but wait til you connect your nice store-
bought power inverter to a device having a
high gain audio amplifier in it. I'm afraid
you will be in for quite a shock. The
sharp-cornered square wave output often
with accompanying sharp little spikes all too
frequently seeps through to your low level,
high gain audio stages producing the most
annoying cacophony of sounds you have
heard in a long time. The simple square wave
output power inverters are great for razors,
electric drills, soldering irons, and even some
electronic gear, but for more demanding
requirements you need an inverter with a
good old sine wave output.

The expense and number of parts re-
quired to build a sine wave power inverter
are not much greater than for a noisy square
wave switching-type supply. Just an addi-
tional three or four small transistors, a dozen
or so resistors and capacitors, two or three
pots and a small driver transformer are all
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the extra parts that are needed. A glance at
Fig. 1 will suffice to show that the basic idea
of a sine wave power inverter is exceedingly
simple. The block diagram reminds one of a
simple 80 meter CW transmitter, and this
comparison is quite valid. Basically only the
frequency is different; 60 Hz instead of 3.5
MHz. And generating 100 watts of sine wave
ac is considerably simpler at 500,000 meters
(60 Hz) than at 80 meters (3.5 MHz). A
typical circuit is shown in Fig. 2. I do not
particularly recommend this circuit over
other similar circuits which you can easily
devise. The essentials are a sine wave oscilla-
tor, a buffer amplifier, and a power ampli-
fier. Let me make a few comments about the
requirements on each.

The Oscillator

The oscillator can be any type, but a
good choice for practical reasons is one using

CLASS B
SINE WAVE BUFFER
—— ——  POWER
OSCILLATOR AMPLIFIERS AMPLIFIER

Fig. 1. Block diagram of a power inverter with sine
wave output.
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RC combinations. Even an oscillator using
an inductor-capacitor combination such as
the Hartley or Colpitts can be used at 60 Hz,
but the problem of varying the frequency in
order to adjust it to 60 Hz is made much,
much easier by using an oscillator whose
frequency is determined by an RC network,
since the frequency can then be adjusted by
merely setting a potentiometer. In Fig. 2 the
10K potentiometer in the oscillator section
enables one to adjust the frequency. Make
sure your oscillator does produce a sine
wave. Some RC oscillator circuits are de-
signed to produce square waves and others a
sawtooth output. Don’t use these, or you
will end up with an inverter that is as good a
hash producer as the simple power-switching
type. The 3.9K potentiometer in the oscilla-
tor section of the circuit shown in Fig. 2
controls the amount of gain in the feedback
loop. Too much gain will result in severe
distortion of the sine wave.

The Oscillator Frequency

Incidentally, there may be times when
you will want to run your inverter at other
than 60 Hz. I at one time used my inverter
to power a reel-type tape deck operating in
my car. In order to run through a 60 minute

’. OSCILLATOR +

BUFFER AMPLIFIERS

reel containing voice material during a drive
which normally required 50 minutes, | ran
the frequency at about 70 Hz, thus speeding
up the tape deck motor. This procedure
would certainly not be acceptable with
music, but you soon adapt to the slightly
higher pitch of voices. This approach would
be a natural for varying the speed of a code
practice tape. You should, however, care-
fully check that your equipment, and iIn
particular its motors and transformers, can
be operated without overheating before sub-
jecting it to use for extended periods of time
at frequencies other than 60 Hz.

How can you set your oscillator to 60
Hz? Any of the standard ways of measuring
an audio frequency can be used. You might
compare your oscillator’s frequency with the
commercial line voltage frequency either by
observing Lissajous figures on an oscillo-
scope or by listening to and setting the beat
frequency to zero. Or if you have access to a
digital frequency counter, go first class and

use it to measure and set the frequency to
60 Hz.

Output Voltage

In addition to having the frequency right,
you will want to have the output voltage

+—— POWER AMPLIFIER *ﬂ

43 K

10 pF

2N4i4

120 K 2N539
— - 10
o 2N278
ZN4l4 00K 00 K
——— A —— i, ——
47 I5K
180 ""§ 0 I— 10 ug
ZN414
| uF —>§4 K g g ol § e £
39K ﬂ 100 BZK =0
A
¥ > "s v
339-::- 60 Mz
I!-.H§ §3 3K OUTPUT
zuz?a|
© = 3
—& & o 4
IO VOLT
e — 2INOLT
& P E+
30 "?
AN s 2 *

Fig. 2. Schematic of the sine wave output power inverter. The inverter is nothing more than a vfo
controlled, push-pull output transmitter operating at 60 Hz. Frequency can be varied by the 10K
potentiometer in the oscillator section. The transformers in the output stage can be any filament

transformers with adequate power ratings.
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reasonably near the desired range of
115—120 volts. In the circuit of Fig. 2, the
output voltage 1s determined by the setting
of the 4K potentiometer between the oscilla-
tor and the buffer amplifier stages. Of course
this pot is nothing more than what we would
normally call a volume control, and the
following amplifier stages are merely conven-
tional audio amplifiers, operating in our case
at 60 Hz. If you want a deluxe setup for
continuously monitoring the voltage output
of your inverter, you can build in a standard
ac voltmeter. A simpler and less expensive
approach which will enable you to monitor
the output voltage quite adequately is illus-
trated in Fig. 5. A simple voltage-divider
resistor network is used in connection with a
small neon lamp to indicate the output
voltage. The neon lamps indicated are the
type requiring an external resistor for
operating on 115 volts. Rl and R2 are
selected by trial and error so that the first
neon lamp ignites at 110 volts, and R3 and
R4 are chosen so that the second neon starts
at 120 volts. Then by setting the potentio-
meter controlling the voltage output so that
the first neon lamp is on and the second is
off, you are assured that the voltage output
is in the range 110120 volts. Depending on
the type of neon lamp used, suitable values
for R1, R2, R3 and R4 will lie in the range
30K to 150K.

The Buffer and Power Amplifier

The particular circuit and transistors
chosenn for the buffer amplifiers is com-
pletely non-critical. Any sort of audio ampli-
fier with sufficient oomph to drive the
power amplifier will be quite satisfactory.
Just remember that you will need good bass
response since the operating frequency is 60
Hz. In other words, don’t scrimp on the size

+

VOLTAGE

-
| \ TIME

Fig. 3. Idealized output wave of a power inverter
using power switching transistors.
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of the coupling capacitors. The same general
remarks apply to the power amplifier. The
input and output transformers need not be
regular audio transformers. In fact, you will
be better off using ordinary 60 Hz power

transftormers. The driver transformer, for
example, could be a small power transformer

having three filament windings. One winding
could be used for the primary, and the other
two in series could make up the center-
tapped secondary. A center-tapped filament
transformer would be quite suitable for the
output transformer. With a 12 volt dc
supply, one would expect the power ampli-
fier transistors to produce an ac voltage in
the range of 7—9 volts peak value or 5—6.5
volts rms. Thus a 12 volt center-tapped
filament transformer with its 115 volt wind-
ing used as the secondary or output should
be quite satisfactory. The size or current
rating of the filament transformer is deter-
mined by the amount of power you will
want to handle. A 5 ampere, 12V transfor-
mer will be quite adequate for powers up to
50 or 60 watts. The possibility of paralleling
transformers in order to take care of higher
powers should not be overlooked.

The choice of transistor type to be used
in the power amplifier is determined largely
by how much power you need to develop,
and by what transistors you may have
available. I insured adequate cooling of the
2N178’s used by immersing them and their
heat sinks in a large volume of antifreeze.
The five leads were brought out through
imsulated feedthroughs soldered into the wall
of the antifreeze container, making a splash
and spill proof assembly.

Efficiency

The power amplifier stage operates Class
B, or nearly so. The theoretical efficiency

TIME

VOLTAGE

Fig. 4. Output waveform of power inverter shown
in Fig. 2.
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Regency 2 Meter FM—American made at import prices

NEW

Instant access to 144 frequency pairings with
20 watts out on the new HR-212 twelve channel

Specifications

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

Frequency Range:
144-148 MHz

Channels: 12;
crystal controlled

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

o

Transcan™ with signal search
reception and 15 watts minimum
output. $319.00 Amateur Net

"?ﬁ-ﬂ'
e’? -
ecl'mcg_ Electronics, Inc.

Model HR-212

Includes microphone, mounting bracket and factory
installed transmit and receive crystals for 146.94 MHz,

2 Meter FM Transceiver by Regency

Fs

. -

$259 Amateur Net

for all your 2 Meter FM needs

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

-

:-_._"_.‘_..-

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

$119.00 Amateur Net

7900 Pendleton Pike * Indianapolis, Indiana 46226
Regency 2 Meter FM—American made at import prices

I5v 60 Hz
RI R3 OUTPUT
NEZE
OR a—
NEZE SIMILAR —
£\TYPE

b (“ﬂ‘.) R4 C
L
¢

Fig. 5. A simple scheme for monitoring the output
voltage.

for Class B amplifiers is 78.5% with practical
amplifiers achieving 60—70% efficiency. As-
suming that your power amplifier turns out
to be 65% efficient and that you are
delivering 100 watts to a 115V 60 Hz load,
how many amps will your 12V battery have
to deliver to the power inverter? Working
through the arithmetic involved indicates
that the load on the battery will be 14—15
amperes.

Waveforms

The actual waveform obtained from my
inverter departs slightly from a true sine
wave. As can be seen in Fig. 4, each power
transistor of my power amplifier has an
operating angle slightly less than 180A, that

32
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is, Class C type operation is being ap-
proached. A small shift in bias would bring
the amplifier back to true Class B, but since
no noise pickup is observed, the additional
effort to change the bias did not seem
worthwhile.

A Caution

Transistors are quite sensitive to tempera-
ture. This fact was brought wvividly to my
attention when 1 discovered that my power
inverter in its original form would not
function on cold winter days until the
interior of my car warmed up. The oscillator
would simply fail to take off because the
gain in the feedback loop was too low. This
sad situation was corrected by making the
3.9K potentiometer accessible so that it
could be manually reset to increase the gain
in the feedback loop. After the temperature
rose, the gain was then lowered to prevent
distortion of the waveform.

If you are looking for a ssmple way to run
gear having built-in 60 Hz supplies in your
car, this sine wave power inverter may well
be your answer.

.. .W70XD
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Clifford Klinert WB6 BIH
520 Division Street
National City CA 92050

FASY PREANE
Pl
450 MHz

With the wide availability and low
cost of used 450 MHz commercial
transceivers and also with the new FM
transceivers on the market, the 450 band is
really enjoying popularity. Many 450 repeat-
ers are also being combined with VHF
repeaters. Good 450 coverage is essential to
a remote base system if it is to be used from
a mobile control point. The mobile receiver
i1s often the weakest link since it is affected
by local noise that does not bother the
mobile transmitter or remote receiver. Since
most 450 tube radios have trouble hearing
signals weaker than .8 uV or so, addition of
an rf preamplifier will make a significant
improvement 1n receiver sensitivity and
quieting.

Here is a simple 450 preamplifier that can
be built easily, using a minimum of parts. It

will provide up to 10 dB of gain with a noise
figure low enough to provide a major im-
provement when used with older tube type
receivers. Detailed construction description
1s included to assist the inexperienced
builder.

Circuit

Figure 1 shows a single stage common
base amplifier. The simplicity of this single
stage amplifier allows for the use of a
minimum number of parts. Addition of a
second stage would not be justified unless
the receiver to be used were really poor. The
800 pF dc blocking capacitors allow the use
of trough-line inductors to simplify con-
struction. 1N914 diodes may be added in
parallel at the input jack to protect the
transistor from burn-out by a nearby trans-

"E':_- 2N2857 J="
;ﬁE-ID 2-10 .
800 ig ;, 800 L2
Dbk I_. ® hY| RG-58
Jl /1 Y ) P
RCA L _[ RCA
JACK IK IK L PLUG
— il 001 \9 E.Uﬂl . 2N28B57
A I___ En I L i C BASE
=y = DETAIL
2.5K 4.TK
AAN——— A
-— (s B SHIELD
> +9VDC
=

Fig. 1. Schematic of the 450 MHz preamplifier.
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Healhki s herel

 All solid-state design » Can be com-
pletely aligned without instruments » 36-
channel capability — independent push-
button selection of 6 transmit and 6 re-
ceive crystals = 10-Watts Minimum Out-
put — designed to operate into even an
infinite VSWR without failure « Optional
Tone Burst Encoder — mounts inside,
gives front-panel selection of four pre-
settable tones

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

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

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

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

Kit HW-202, 11 Ibs., mailable .......... 179.95*
Kit HWA-202-2, Tone Burst Encoder, 1 b, . .24,95*
Kit HWA-202-1, AC Power Supply, 7 Ibs. ..29.95*
Kit HWA-202-3, Mobile 2-Meter

AONNA. 21D - - oL svina s ele s e 17.95*
Kit HWA-202-4, Fixed Station 2-Meter
ANONNE R DB, i st o s o i aa i 15.95*

HW-202 SPECIFICATIONS — RECEIVER — Sensitivity: 12 dB SINAD*
(or 15 dB of quieting) at .5uv or less, Squelch threshold: 3 uv or
less. Audio output: 2 W at less than 10% total harmonic distor-
tion (THD). Operating frequency stability: Better than +.0015%.
Image rejection: Greater than 55 dB. Spurious rejection: Greater
than 60 dB. IF rejection: Greater than 75 dB. First IF frequency:
10.7 MHz =2 kHz. Second IF frequency: 455 kHz (adjustable).
Receiver bandwidth: 22 kHz nominal. De-emphasis: —6 dB per
octave from 300 to 3000 Hz nominal, Modulation acceptance: 7.5
kHz minimum. TRANSMITTER — Power output: 10 watts minimum.
Spurious output: Below —45 dB from carrier. Stability: Better
than #+.0015%. Oscillator frequency: 6 MHz, approximately. Mul-
tiplier factor: X 24. Modulation: Phase, adjustable 0-7.5 kHz,
with instantaneous limiting. Duty cycle: 100% with oo VSWR.
High VSWR shutdown: None. GENERAL — Speaker impedance: 4
ohms. Operating frequency range: 143.9 to 148.3 MHz. Current
consumption: Receiver (squelched): Less than 200 mA. Transmit-
ter: Less than 2.2 amperes. Operating temperature range: —10°
to 122° F (—30° to + 50° C). Operating voltage range: 12.6 to
16.0 VDC (13.8 VDC nominal). Dimensions: 234" H x B14" W x
97" D.

*SINAD=Signal + noise + distortion

Noise + distortion




..and here!

NEW Heathkit
2-Meter Amplifier for cleaner

FM copy on the fringe... 6995*

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

Fully automatic operation — with any .
2-meter exciter delivering 5-15 watts drive. j.

Solid-state design — all components . 5

mount on single board for faslt,
easy assembly.

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

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

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

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

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

HA-202 SPECIFICATIONS — Frequency range: 143-149 MHz. Power
output: 20W @ 5 W in, 30W @ 7.5W in, 40W @ 10 W in, 50W
@ 15 W in. Power input (rf drive): 5 to 15W. Input/output im-
pedance: 50 ohms, nominal. Input VSWR: 1.5:1 max. Load VSWR:
3:1 max. Power supply requirements: 12 to 16 VDC, 7 amps max.
Operating temperature range: —30° F. to 4+140° F. Dimensions:
3" H x 414" W x 534" D,

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

Kit HM-2102, 4 Ibs.

HM-2102 SPECIFICATIONS — Freguency range: 50 MHz to 160 MHz. Wattmeter accuracy:
+10% of full-scale reading.* Power capability: To 250 W. SWR sensitivity: less than 10
W. Impedance: 50 ohms nominal. SWR bridge: Continuous to 250 W. Connectors: UHF
type S0-239. Dimensions: 534"” W, 544" H and 632" D, assembled as one unit,

*Using a 50 £ noninductive load.

(11 m VHF Wattmeter/SWR Bridge...29.95*

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

HEATH |
HEATHKIT ELECTRONIC CENTERS St Colpaly. ‘Dept. 1.5 m

ARIZ.: Fhunit. 2727 wi Indégsﬂgssthp??l Hd-%EAIﬁIF.: "‘""l;is'?'cf”u E. EIGaH Hdﬁ.; El ﬁﬂr:l?’, Efug Benton Harbor, Michigan 49022
Fotrero Ave.; Los Angeles, . Flower St.; Pomona, range Grove Ave. N.; Redwoo _

City, 2001 Middlefield Rd.; San Diego (La Mesa), 8363 Center Dr.; Woodland Hiils, 22504 Ven- | [] Please send FREE Heathkit Catalog.

tura Blvd.; COLO.: Denver, 5940 W. 38th Ave.; CONN.: Hartford (Avon), 395 W. Main 5t. (Rte. Enclosed is'$___ ___, plus shipping.
44); FLA.: Miami (Hialeah), 4705 W. 16th Ave.; GA.: Atlanta, 5285 Roswell Rd.; ILL.: Chicago, (] Please send model (s)

3462-66 W. Devon Ave.; Downers Grove, 224 Ogden Ave.; IND.: Indianapolis, 2112 E. 62nd Ave ; |
KANSAS: Kansas City (Mission), 5960 Lamar Ave.; MD.: Baltimore, 1713 E. Joppa Rd.; Rock- N

ville, 5542 Nicholson Lane; MASS.: Boston (Wellesley), 165 Worcester St.; MICH.: Detroit, ame - - —— —— -
18645 W. Eight Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Minneapolis (Hopkins), 101 Shady Add

Oak Rd.; MO.: 5t. Louis, 9296 Gravois Ave.; N.J.: Fair Lawn, 35-07 Broadway (Rte. 4); N.Y.: ress_

BuMalo (Amherst), 3476 Sheridan Dr.; New York City, 35 W. 45th St,; Jericho, L.1., 15 Jericho Cit stat 7.

Turnpike; Rochester, Long Ridge Plaza; OHIO: Cincinnati (Woodlawn), 10133 Springfield [ Y ——————olale P

Pike: Cleveland, 5444 Pear| Rd.; PA.: Philadelphia, 6318 Roosevelt Blvd.; Pittsburgh, 3482 Wm, [
Penn Hwy.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 Westheimer; WASH.: Seattle, 221
Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac. L_

*Mail arder prices; F.0.B. factory AM-282
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Fig. 2. Construction details and dimensions.

mitter. Other types of silicon NPN UHF
transistors such as the 2N3839 may be used
in place of the 2N2857.

Construction

The first step in construction is to cut out
the six parts of the chassis as indicated in
Fig. 2. The use of epoxy PC board results in
construction that is much stronger or lighter,
and 1s easier to work with, than in the case
where copper or brass sheet is used. The PC
board may be either single or double clad. It
should be good quality material such as
epoxy to prevent peeling when heated.

Figure 2 shows two views of the center
partition, one from each side to show circuit
construction details. One view is shown of
both the side pieces, which are different.
One hole only is drilled in each piece. The
size of the hole for the antenna jack will
depend on the type of connector used. RCA
jacks are used almost universally in all
receiver strips. The output connection from
the preamplifier is a short length of RG 58
with an RCA plug on the end.

36

The pieces of board should be cleaned to
facilitate soldering after they are cut out.
Steel wool will do a good job here.

The center partition should be soldered
to the bottom board first. Spot solder it
together with two small blobs of solder so
that its position may be adjusted if it is
placed incorrectly the first time. Using a
large soldering iron or gun, run a smooth
bead of solder along the joint. The joint will
be permanent after the entire length is
soldered, and will be very difficult to re-
move. The hot and gnd ends of the chassis
are added next in the same manner. The
structure now should be quite sturdy, and at
this point the internal circuitry may be
added.

Mount feedthrough bypass capacitors in
the holes in the bottom plate. Bend the leads
of the transistor out axially from the bottom
of the case, and solder the shield lead to the
center partition so that the collector lead
extends through the hole in the partition.
The base lead will connect to the feed-
through capacitor on the bottom plate. Next
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add the 1K resistors on opposite sides of the
partition to the two free transistor leads as
shown in Fig. 2. Keep the leads as short as
possible.

The tuned circuits are added next. L1 and
L2 are made from % in. diameter copper
tubing and should be 8.6 c¢m long, including
the length of the capacitor. Many types of
capacitors may be used in this circuit, but
they should have a maximum of about two
picofarads when at minimum capacitance.
Ten picofarad capacitors peak near the
minimum capacitance end of their range. If a
piston type capacitor is used, the capacitor is
mounted first and the tubing is cut to fit
from the capacitor to the end of the chassis.
The length of the coil is not extremely
important since the capacitance may be
varied. If another type capacitor is used, the
coil tubing i1s soldered to the end of the
chassis first. This is strong enough to support
the capacitor while it is soldered from the
end of the coil to ground by its leads. The
hole in the end of the chassis is now used for
access to the capacitor for tuning. Be sure to
put the rotor lead of the capacitor to ground
so that the tuning tool will not detune the
circuit when it is touched. L1 is tapped at 5
cm from the ground end, and L2 is tapped at
> ¢cm for the collector, and one half inch for
the output coax lead.

With the coils in place the 800 pF
capacitors can be added. These were small
disc ceramics stripped from an old TV
receiver chassis. The critical point with these
capacitors is size — the smaller the better.

The two sides can be added now that the
center circuitry 1s completed. It is easier to
mount the input jack after the side panel is
mounted to make soldering the long joint
easier. On the output side it may be easier to
solder the coax braid on first, since this may
be difficult. The coax is passed through the
hole with about 0.6 ¢cm of braid exposed.
The braid is spread out axially and soldered
to the chassis. The insulation is stripped
before mounting the panel and soldered
after the side panel 1s secured. Be sure to run
a smooth bead of solder around all corner
joints. The internal wiring is now completed.

The 2.5K and 4.7K resistors are mounted
externally under the bottom plate. It is
necessary to drill a hole through the bottom
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TONE BURST ENCODER

e New! Eleven
tones In one
encoder.

e LC oscillator.
Stable; no RC
clrcuits to

drift.

e No batteries
needed.

e Full one vyear
warranty.

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

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

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

e Free descriptive brochure on request.

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

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

HAM RADIO CENTER
Announces!/!

|?'|I'.-I||I| .
BANKAMERICARD

NOW: Call your order in, and we'll pick uzp the
tab for the phone call. (Minimum order $25.00)

HOW: Place station to station call. When phone
bill is received, forward copy along with our
invoice covering order phoned in, we'll send
refund check. DO NOT CALL COLLECT.

COMPLETE STOCKS ALL NATIONAL BRANDS
WE BUY-SELL-TRADE USED EQUIPMENT

Write for List

HAM RADIO CENTER, INC.
8342 Olive Bl., St. Louis, Mo. 63132

Phone (314) 993-6060
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Top veiw of the 450MHz preamp. The chassis is
made of epoxy PC board for ease in construction.

to ground the 2.5K resistor. A top cover can
be made by soldering bolts (with the heads
cut off) around the edges and center of the
top of the chassis. Poke the extended bolts
through a piece of paper to make a template
for drilling holes in the cover. As a final step
the inside of the chassis can be cleaned with
a solvent such as toluene, acetone, or lacquer
thinner, and a stiff acid brush. Do not use
ordinary rubbing alcohol; it will leave a
residue. The cleaning will remove the rosin
and any solder balls or metal filings that may
be sticking to the rosin.

Operation

Just plug it in and tune it up. The
amplifier should pull about 1.5 mA at 9V.
The voltage may be obtained from a drop-
ping resistor and a 9V zener diode, or 6V
could be obtained from a 6V tube filament
in a series connected 12V filament receiver

Be) Bargain Buys

1000V — 20 amp diodes RCA 28¢ ea. 1000
iF — 450V dc electrolytic $1.66 ea. Quam 6 X 9"
air suspension w/10 oz magnet dual cone spkrs $4.99.
.01, .001, .02, .002, .05, .005, @ 1000V dc 16¢ each.
Dealers for SBE, Turner, ARCO CAPS, NTT
Connectors, Quam Spkrs, ARRL books, Mosley,
CushCraft, Surplus, write for needs.

Prices F.O.B. Liberty, Texas
B & J Electronics 314 Main

Liberty, Texas 77575 713-336-7751

. |
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system. If the preamplifier is mounted ex-
ternally to the receiver it may be powered
by a 6V lantern battery left permanently
connected.

It may be necessary to reduce the value
of the 2.5K resistor if the amplifier pulls
more than about 1.5 mA. As the bias is
increased, the current is increased; this will
increase gain, but will also increase noise
generated by the transistor. As bias is in-
creased, instability may result and bias will
have to be reduced by making the 2.5K
resistor smaller. Instability is discovered by
the appearance of spurious signals, or the
capacitors may tune for a peak at more than
one point,

The diodes may now be added and the
preamplifier rechecked to determine
whether performance has been affected. The
entire front end of the receiver should now
be retuned. The input circuit of the preamp-
lifier should tune broadly and the collector
circuit should tune rather sharply. The tun-
ing should be smooth and within the range
of the capacitors.

The preamplifier may not work well in
duplex operation since it is susceptible to
cross modulation problems typical to bipolar
transistors, and the single input tuned circuit
does not provide much selectivity.

Results

The amount of receiver performance was
indicated in a weak signal area where the
remote transmitter signal was chopping in
and out of the mobile receiver in a moving
vehicle. Addition of the preamplifier under
the same conditions reduced the deep chop
to popping, eliminating the dead spots. Even
with severe popping an FM signal is still
intelligible, but if it chops out completely
part of the signal is lost.

This simple preamplifier turned out to be
very easy to construct and represented so
great an improvement in system perfor-
mance 1t was hard to understand why it was
not built sooner. Everybody should have
one!

.. .WB6BIH
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Tom R. Minnis WB6HYD
VICOM

77 Ortega Avenue
Mountain View CA 94040

TESTING
5.8

G
O

P &
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~AWHIP ANTENNAS

he stimulus for this article has come
from the lack of actual test results and
the compounding of misinformation regard-
ing mobile VHF whip antennas. There are
many books and papers published that go
into the theory of antenna performance, but
none have been found that show the actual
pattern and gain in addition to valid com-
parisons between the different types.

This article presents actual test results of
three basic mobile VHF whip antennas. The
three antennas are the one-quarter wave

Antenna test range at the U.S. Naval Postgraduate whip, a base loaded one-half wave “‘gain™
School in Monterey, California. antenna that most two meter FM’ers gradu-

TEST 1/2 A

VERTICAL
ANTENNA - gl%LCé

L 100 FEET >
% N s SIGNAL
41/2' X 8
GROUND PLANE i
COAX | oo e POSITIONER
R CONTROL
TABLE
DRIVE
PR Skl
PEN
FIELD POLAR
Lo ATTENUATOR 298X o NTENSITY —2BIVE ol CHART
RECEIVER RECORDER

Fig. 1. Functional block diagram of test range.
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ate to, and a balanced end-fed one-half wave
“J” antenna. Antenna talk among profes-
sionals as well as amateurs is a highly
emotional topic, due to all the different
misconceptions that have been proliferated.

By measuring an antenna pattern in a
realistic situation, one gets a realistic pattern
and not an ideal pattern. Great care must be
exercised in making antenna measurements
to avoid mistaken results. To make meaning-
ful antenna measurements, certain para-
meters have to be kept constant, like path
distance, the receiver and transmitter fre-
quency and gain settings and the losses in
the test antenna feedline system. All of these
details and more were taken care of by
months of hard work, anguish, and finally
success.

Test Setup

The test range is on the roof of the U.S.
Naval Postgraduate School in Monterey,
California. To simulate the roof of a car or
station wagon, a 140 x 250 cm sheet of
sixteen gauge brass was attached to the
three-axis antenna positioner. The equip-

40

ment hook-up is shown in the block diagram
and the photos.

The Coordinate System

The coordinate system is shown in Fig. 2.
The antennas under test are oriented along
the Z axis when the ground plane is parallel
to the earth. The X Y plane is in the ground
plane when it is parallel to the earth, the X

z
e 5 o
/ a /
4 172 Y
ot : /
X
DIRECTION OF

INCIDENT WAVES

Fig. 2. Coordinate system.
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Fig. 3. Horizontal patterns. 0 is held constant at
909, while @ varies from 0° to 3600°.

axis 18 in the direction of the transmitting
antenna.

The azimuth or horizontal angles of
rotation, (), is measured from the X axis in
degrees. The elevation on vertical angles, 0 is
measured from the Z axis downward toward
the X Y plane. An example of the co-
ordinate system: 8 = 90° and ¢ = 0°
references the ground plane parallel to the
earth with the received signal arriving along
the X axis or perpendicular to the long side
of the ground plane.

Antenna Adjustment

The ““J” antenna is basically an end fed
one-half wave radiator. Only the upper
one-half wave length of the antenna radiates,
since the one-quarter wave matching section
has balanced transmission line currents on it.
A 4:1 one-half wave balun made from 50§2
coax is used to feed the 2002 feed point
impedance. The one-quarter wave whip was
cut to resonance and connected directly into
a bulkhead coax fitting on the ground plane.
The one-half wave base tuned antenna (a
Gam model TU-2) was also trimmed for
minimum swr. The swr of all three whips

MAY 1973

was checked over a 2 MHz band centered on
146 MHz and found to be less than 1.5:1.
The reference dipole used was a commer-
cially made, tunable, standard antenna used
for field strength measurements. Preliminary
measurements indicated that the “J” anten-
na was the most sensitive of the three,
therefore it was used as the zero dB refer-
ence 1n the pattern measurements. The
receiver and thepolar chart recorder were
checked using a calibrated attenuator to
ascertain their ability to accurately track the
signal strength.

Test Results

First, all the antennas were rotated about
the Z axis giving an azimuth on horizontal
plane pattern. Referring to Fig. 3, it can be
seen that the horizontal pattern for the “J”
is within a 2 dB of being circular. The
one-half wave vertical had an elliptical pat-
tern. At 0 = 0° and 180°, (along the short
dimension of the ground plane) the one-half
wave vertical was 1 dB down, but at 90° and
270°, (the long dimension) it was almost 3
dB down! For the quarter-wave whip, the
elliptical pattern starts to approach a rec-

Reference dipole on transmitting platform.
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FM HEADQUARTERS!

IT'S HAMTRONICS
FOR THE FANTASTIC NEW

M

Order now and receive FREE $ 95
2 extra pairs of crystals!

$ 95 Buy now and get a
Huster BBL-220 antenna

at NO EXTRA COST!

If you send your order
in now you'll receive
FREE the Hustler

BBL-144 antenna!

Remember we deliver FREE anywhere in the U.S.A. via U.P.S.

PHONES
(215) 757-5300

(215) 357-1400
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%\ Gam mounted-on ground plane.

tangle. At 0 = 0° and 180°, the pattern of
the whip was down 3 dB from the “J”’ and
at 90° and 270° it was down about 7 dB.
Notice how each succeeding antenna be-
comes more and more dependant on the
ground plane!

Next () was kept constant at 0°, 45°, and
90° and a portion of an elevation plane
pattern was obtained by tilting the ground
plane from horizontal. The antennas and the
ground plane were rotated from 0° to 90° in
the 6 direction with Q held at 07 Looking at
Fig. 4, the “J” has its maximum Ilobe
directly on the horizon in this direction. The
half-wave vertical has a maximum lobe
which is 13° up from the horizon in this
direction. The quarter-wave whip has an
almost circular pattern from 6 = 90° to 65°.
The response of the quarter-wave whip varies
about 3 dB from maximum to minimum in
the 0 direction, whereas the response of the
“J” varies about 15 dB from maximum to
minimum in the () = 0 direction.

As would be expected by this time,
elevation cuts in the @ = 90° direction show
an even more pronounced difference. Look-
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Fig. 5. Vertical cuts. () is constant at 909,80 varies
from 0° to 90°.

Fig. 6. Vertical cuts, Here () = 459, while € varies
from 0° to 90°.
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ing at Fig. 5. where () = 90°, it can be seen
that the presence of the ground plane
actually degrades the ‘]’ performance by
lifting the major lobe about 17° above the
horizon! The direction of the major lobe of
the half-wave vertical remains the same
(about 10° — ISQ), but the overall response
in that direction 1S down 2 dB from the
maximum. The quarter-wave whip begins to
show a bit more directivity with a lobe up
about 25° from the horizontal.

The @ or vertical patterns in the @ = 45°
plane (Fig. 6) appear half-way between the
extremes found in Figs. 4 and 5, and by
symmetry can be reasonably reflected
through the Z axis to give an accurate
three-dimensional field strength pattern of
these roof mounted antennas.

Since the “J” had the most symmetrical
pattern and had the least dependency on the
ground plane, it was compared with the
reference dipole to arrive at a gain figure.
The reference dipole major lobe field
strength was compared to the *“J’s,” using
the same cable and connectors. This orienta-
tion is with 8 = 90° and @ = 0°. Negligible
differences were found between the ““J’’ and

“J" mounted to the ground plane.
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the dipole. By probing the incident fields
over the area in front of the ground plane
with the dipole and the *““J,” we found less
than a % dB fluctuation in signal strength,
indicating that reflections from surrounding
objects were not sufficient to cause differ-
ences in the patterns from one antenna to
the next. This means that the “J’’ can be
considered to be a reference vertical dipole.

These results aroused a considerable
amount of discussion in our local repeater
group! In an attempt to keep from losing
friends who owned half-wave Gams and
quarter-wave Ground Planes, an attempt was
made to find a set of conditions where the
Gam and quarter-wave Ground Plane ap-
proached ‘‘specs.” A classic quarter-wave
ground plane was constructed using four
drooping wires for the ground plane and the
guarter-wave vertical radiator. This new
ground plane antenna was mounted on a
wooden pole well away from other metal
objects (about 10 ft above the antenna
positioner). Curiosity over the effect of

radials on the horizontal pattern prompted a
quick test. Figure 7 shows the results of the

horizontal pattern for the ground plane.
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Fig. 7. Horizontal pattern for %\ whip on a stick
whip with radials.
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Fig. 8. Free space vertical patterns.

Delight followed the completion of such a
smooth pattern! Next, the vertical patterns
were compared in Fig. 8. The gain on the
horizon for all three was essentially the same
when they were in a “free space’ condition.
At best, all three antennas show the same
gain as a vertical dipole.

Conclusion

We have shown that the effects of a
nonresonant ground plane, such as a car
roof, can be disastrous for antennas that
“need’ a ground plane to operate and can
spoil the patterns of antennas that don’t
need ground planes for impedance matching.
Further speculation is left to the reader as to
just exactly how high above the nonresonant
ground plane one would need to place a
quarter-wave whip and the half-wave ver-
tical, but I’'m sure someone will become
curious enough to try it. Until then, it would
be unwise to believe what someone specu-
lates, or we will be in the same fix we all
were in before this article was written!

Special thanks are due to Dick Adler
WAG6KPF, who helped with the measure-
ments and the writeup.

.. .WB6HYD
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Marc I. Leavey WA3AJR/3
2809-A Damascus Court
Baltimore MD 21209

LD READOUT
RS HAL SWITEH

T'his modification enables the transmit and
recetve pair you are using to be directly
read via diode matrices and LED readouts.

he search for something distinctive is

A nowhere more apparent than among
ham builders. The latest state-of-the-art cir-
cuitry 1s constantly employed to produce
electronics far surpassing the commercial
variety. An even larger group of hams is
perennially modifying their commercial
equipment to improve its performance or
convenience. I have written this to cater to
those who desire more than is available
commercially.

A dial readout is described here that was
designed for displaying FM crystal channels,
but which can be made applicable to many
detented switch schemes. It uses diode ma-
trixing and Light Emitting Diode (LED)
readout, for a minimum of current draw and
a maximum of flexibility and reliability.

The readout unit itself (Fig. 1) is con-
structed on a one-sided glass epoxy printed
circuit board. The copper 1s etched into the
seven segment pattern using standard printed
circuit techniques. Either thin tape or liquid
resist may be used for the pattern. Size is
dependent on the space availability in the
individual rig. Compartments are then con-
structed using flashing copper or metal
claimed (recycled!) from a *‘tin” can. The
can must be tin plated steel and not alumi-
num, as it is too difficult to solder to
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aluminum. A child’s magnet will easily
separate the steel from the non-ferrous metal
if you are not sure. An LED is placed in each
compartment and secured with a glob of
silicon rubber sealant, such as Silastic or
RTV. The chambers are then sealed by
soldering on a metal top. This shields the
LED from the effects of rf, and due to the
long life of an LED there should be no need
to open the compartment, once sealed. The
use of the glass epoxy board is recom-
mended due to the translucency and stabili-
ty of the material.

Alternatively, slots could be cut in the
panel of the rig with a saw or nibbling tool,
and thin plastic frosted with steel wool
placed behind the panel (Fig. 2). Such
plastic may be a piece of acetate used for
wallet photo compartments or notebook
picture protectors. To frost, rub a fine grade

of steel wool over the plastic until it
becomes uniformly etched with fine
scratches. Mount the plastic (with the

frosted side in) on the outside of the unit.
The slots will then be visible only when
illuminated, as is the case with the printed
circuit board, and a more distinctive, less
homebrew look will result. Compartments
here can be made with either metal or
plastic, glued to the rear of the panel. If
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‘p/e in differen

available, of course, a standard seven seg-
ment commercial LED readout could be
used.

The matrix 1s a seven diode maximum per
character circuit that uses from two to seven
diodes to form each digit. The matrix
desired is selected by an additional wafer on
the transmit and receive crystal switch. A
single-pole switch is used, with as many

A
| =
N
CHAMBER
B C + 40
(| ! 2 LED
D F
SILICON RUBBER
BOARD = r-—COPFEH
E

FRONT VIEW SHOWING
SEGMENT DESIGNATIONS.
LETTER MAY BE TILTED
IF DESIRED.

EXAGERATED SIDE
VIEW

positions as needed for the number of
channels to be covered. Each switch position
i1s connected to two matrix busses in order
to provide two digits. Figure 3 is a sample
two digit readout set up for 76 and 94.
Diodes are placed in the matrix in accor-
dance with the scheme shown in Fig. 4 to
provide any of the desired digits. If a
decimal point is needed, another LED with

REAR VIEW SHOWING COPPER
ETCH PATTERN. BLACK AREAS
ARE COPPER REMAINING

Fig. 1. Construction details of the readout from single sided glass epoxy board.

48

713 MAGAZINE




;EFIXTURE

LED

F'LASTIC"'i_I""F’AN EL
FROSTY
SIDE
FRONT OF PANEL SHOWING SIDE VIEW FRONT OF PANEL COVERED
7 - SEGMENT CUTOUT. OF PANEL WITH SHEET OF PLASTIC

DISPLAYING "94" FREQUENCY.

Fig. 2. Alternate construction technique using panel cutouts and frosted plastic.

its resistor could be connected directly to
the supply to provide that function.

A sample schematic i1s shown In Fig. 5.
Here three transmit and receive frequencies
are provided for: transmit frequencies are
16, 28 and 94 receive frequencies are 76, 88
and 94. Double ended boards are used for
each pair of readouts. A large board with
four matrices could easily be used.

While printed circuit technique with
double sided boards is undoubtedly the most
conivenient way to make the matrix, per-

A B C Rt F G :LED POSITION

[ )’!JP’{-”

(9)

ALL RESISTORS
47000

W EET

(4)
. ALL RESISTORS
: : .3 4700
2 ¢ 4

7

Fig. 3. Schematic of a simple 76-94 switch.
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forated board can be used with flea clips and
bus wires. A hybrid board, using one set of
etched conductors and one set of bus wires
may be the most satisfactory solution to
many builders. Figure 6 illustrates the
various types of construction.

The entire unit is powered from a 12 volt
supply and is directly applicable to mobile
rigs. For base station use, a simple voltage

SEGMENT

X = DIODE NEEDED

Fig. 4. Encoding scheme for the matrix. Referring
back to Fig. 3: To display 76, diodes are connected
from the 76 position on the switch to the A, F,
and G busses for the number 7, and the B, C, D, E
and F busses for the number 6.
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Fig. 6. Types of matrix construction. (a) PC double sided board etched for 5 frequencies, 2 digit

readout. (b) Perf board with flea clips for 2 frequencies. (c¢) Perforated PC board with etched segment
busses and wire individual digit busses.
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divider from B+, or a tap onto a 12 volt
supply can be used. Voltage is not critical,
and anything from 10—-15V dc will work.
Parts for this setup are not the most
critical in the world. The LED’s can be

bought from several companies, among them

Poly-Paks, for around one dollar each. The
diodes are the common type that can be had
from many sources for around ten for a
dollar. Boards, resistors, etc., are stock
items.

Although this is a simple scheme, it works
as well as much more complicated ones.
Seven segment decoder/drivers are available as
integrated circuits that will take the place of
the matrix used here, but their cost is
prohibitive. It is felt that the techniques
used here allow a distinctive look to be
imparted to many projects at a level most
builders are able to afford. The seven seg-
ment readout and matrix can be applied to
items besides FM gear: receiver band-
switches, clocks, and anywhere else a highly
legible data display is needed at a minimum

of cost.
WA3AIJR/3

GLADDING 25 $9249 95*

= 6 separalely swilchable ftransmit &

receive channels = 2 meler ransceivar

PEARCE-SIMPSDN
VISON dlAhNM RPORA

SIscayr Annex Miami Florida 33152

AN/GRR-5 RECEIVER

1.5 t0 18 MHz in 4 Bands, AM, CW and
MCW, continuous tuning & 10 preset
frequencies, 200 kHz crystal calibrator,
4" P.M. speaker, 12 tubes, with power
supply for 115 V, 50/60 cyc., 6, 12 or
24 V. DC — Also dry cells 90 & 1.5 V.
DC. Size 13%" x 8%4" x 12%."" Shpg.
Wt.: 75 Ibs. USED, reparable . .. $49.50
CHECKED..$59.50 Power Plug: $2.00
Manual...$7.50

R-392 RECEIVER - 500 iz 10 32 iz, 32

Bands, 25 Tubes, 24/28 V. DC. Size: 11%:: x 14" x 11" 70 Ibs.
USED, reparable: $295. CHECKED: $350. Manual: $8.50

All Prices F.O.B., Lima, Ohio — Dept. 73
SEND FOR OUR BIG NEW CATALCG!

FAIR RADIO SALES

1016 E. EUREKA - Box 1105 - LIMA, OHIO - 458072 .

Announcing a new dealer for YAESU
FT 101 and other models .

\ RACOM E!ectrnmcs Inc.
\ Renton, Washington 98055
Tel. 206-255-6656

16 db GAIN 24 db f/b RATIO
® WORK DISTANT REPEATERS

15051 Southeast 128 Street
FM POWER PACK
® NULL OUT LOCAL INTERFERENCE

A quality Cush Craft array, complete with two 11 element

antennas,

tures

turn radius 607,

A147-22

support boom and all hardware. Fea-

harness,
1447 x 80" x 407,

direct 52 ohm feed, dimensions
weight 15 Ibs.

146-148 MHz $49.50

!j/ 11db GAIN

[ ACTIVE AUDIO FILTERS

ICS FORSUPER HIGH PERFORMANCE
CW FILTER:

Get razor sharp mselectivity. No impe-
dance matching! BW (salectable) 180 Hz,
110 Hz and BO Hz; Center frequency ..F
= J50 Hz, Skirts 80 db down at %F and
2F.4 op amps, 2°'X3" PC board, $12.95
wirad, tested, guaranteed,

~OW PASS FILTER:
Resistors set cutoff 500 Hz 1o 20. kHz. F"-T
Flr:'mrv ot to 2.5 KHz. Rolloff max 48
db/ : rnm 40. Input Imp 1M; F.
Lo Gain = 1 5 op amps, 2"'X3" o
PC h-nlrr.'l $1595 wired, tested, guar-
lnhld
“*Write fur free spec sheats®
*Dealer inquiries inujtid'

| _wE) o
| ENTERPRISES  Fitter 1305,

450 MHz 6 ELEMENT REAR MOUNT
Ad449-6 $10.95

P.O. Box 494, State College MS 39762
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IN STOCK WITH YOUR LOCAL DEALER

HAYWARD STREET
03103

621
MANCHESTER, N.H.

ft

CORPORATION

NEW COAXIAL ANTENNA
GHANGEOVER RELAY

Barker & Williamson Model 377 Coaxial An-
tenna Changeover Relay is a compact unit
rrnwdlng an efficient and economical method
or switching antenna to receive. Receiver connector auto-
matically grounded when in the transmit position.

0.C.to 150 MHz
1 KW-2 KW PEP

Frequency Range
Power Hating .

See your dealer or write:
Barker & Williamson, Inc. &G
Canal Street, Bristol, Pa. 19007




STEP UP TO TELREX

Professionally Engineered Antenna Systems

Single transmission line “TRI-BAND® ARRAY”’

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

ONLY TELREX GIVES YOU ALL
THESE FEATURES...

e Power rating 4 KW PEP...
rain or shine

e Wind rating survival 110 MPH

e Patented broad-band coaxial Balun

e Heavy-duty steel gusset mounting
plate

¢ Aluminum boom 2 in., 2¥%2 in. O.D.
x 18 ft.

e Large diameter, .058 wall taper-
swaged dural elements for minimum

Other
Multi-Band
Arrays Available

. &

=
i

-____HE: . -
Elements shortened B

to show details.

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

With a Telrex Tri-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele-
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 |Ibs. Shipping container 13 in.
X 5in. x 13 ft, '

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

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

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

BALUN

.-._,'l:: TTTTT

TYPICAL TELREX “MONO-BAND’* ANTENNAS

I5M317 - "Monarch”, 10 DBD, 3 El., 4 KWP, 2-1/2" 0.D, 17° boom $175.00
20M 326 - “Monarch”, 10 DBD, 3 El., 8 KWP, 3-1/2" 0.D, 26" boom $355.00
2M609 - “Monarch’, 14 DBD, 6 El., 6 KWP, 1" 0.D, 9' boom $ 39.95
2M814 - “"Monarch”, 16 DBD, 8 El., .8 KWP, 1.375"” 0.D, 14’ boom $ 59.00
6M516 - “Monarch", 13 DBD, 5 El., .8 KWP, 1.5 0.D, 16’ boom $ 63.95
and ------ many, many more! send for PL-71 Dept. C

—Telre

LABORATORIES

TV And Communications Antennas Since 1921

Asbury Park, New Jersey 07712 201-775-7252



Marvin Jack Moss W4UXJ
P.O. Box 28601
Atlanta GA 30328

VOLTAGE
LIMIT  SENSOR

A sensor that continuously monitors your mobile s
electrical system and indicates voltage variance
outside a predescribed range.

T1e voltage limit sensor (VLS) is a
compact, self-contained go, nogo indi-
cator which tells at a glance if the voltage in
an automobile or boat electrical system is
satisfactory. Many of the latest state-of-the-
art electronics equipment have incorporated
into them various sensors which continuous-
ly monitor test points. Whenever one of
these test points deviates outside prescribed
limits, a warning light or indicator of some
type alerts the operator. In the go, no-go
variety of indicators, similar to the olil
pressure, generator and temperature lights
on automobiles, only a critical condition will
necessitate some action on the part of the
human operator. The low cost sensor de-
scribed in this article provides an alerting
indicator if the voltage in the electrical
system falls outside safe limits.

Theory of Operation

Operation of the sensor is very straight-
forward. Referring to the schematic diagram,
Fig. 1., the voltage input provides both the
sense voltage and the supply voltage needed
to operate the VLS.

MAY 1973

The undervoltage part of the VLS con-
sists of Q1, Q2, DSI1, and D1 along with
three resistors R1, R2, and R3. When the

+O—9— o T *
RE

K DS e

—\0! e == —\D2
A A DS2
(AMBER) 3
QI Q2 Q3 | =eD)

R2 "5
4700 4700

Ri r R4
TI.TH 3 4TK
- e -

Fig. 1. Parts List: Ql, Q2, Q3 — Motorola MPS
3704; D1 — Motorola IN 5243B, 13V * 5% zener
diode; D2 — Motorola IN 5245B, 15V * 5% zener
diode; PL1 — Dialco MS 25256 Pilot Lamp Assem-
bly (Amber Lens) with 7330 Bulb (T-1 %, 14V at
80 mA); PL2 — Dialco MS 25256 Pilot Lamp
Assembly (Red Lens) with #330 Bulb (T-1 34. 14V
at 80 mA); R1, R3, R4 — 4.7 K{) %W; R2,
RS5 — 4708), %W; R6 — 27§ %W; misc.
hardware — CU 2101A minibox, terminal strips,
rubber grommet, etc.
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input voltage is less than the breakdown
voltage of DI, transistor Q1 is turned off.
This in turn allows the current flowing
through Q1°’s collector load resistor, R3, to
flow into the base of Q2. This causes Q2 to
go into saturation acting like a switch to
light the amber indicator, DS1. As the input
voltage goes through the zener breakdown
point, current begins flowing into the base
of Q1. When Q1 has gone into saturation, no
base current is available for Q2 which turns
off. Indicator, DS1, also goes out since Q2 is
cut off. Resistor R1 assures a sharp turn on
of Q1 and also provides a path for collector
leakage of Q1. R2 limits the base current
into Q1 after D1 is conducting.

The overvoltage part of the VLS consists
of Q3, DS2, D2 and resistors R4, RS, and
R6. Q3 is cut off until the input voltage
exceeds the zener breakdown of D2. At this
point, base current flows into Q3 turning on
the indicator, DS2. R4 and R5 serve similar
functions as R1 and R2 described above. R6
1S a current limiting resistor so DS2 does not
burn out for the higher input voltages.

Design Criteria and Construction

Silicon transistors are used to assure
stable operation over a wide range of tem-
peratures. The transistors, QIl, Q2 and Q3
were chosen to have high beta of 100 to
300, and a high collector current rating of at
least 100 mA. Voltage breakdown can be
20—25V or more. A collector power dissipa-
tion rating of 300 mW or greater is also
desirable.

The voltage at which an automobile
operates its primary low voltage system is a
function of temperature. For example, a
typical GM product will have a range from
13.5V at 150°F to 15.2V at O°F. The
combination of zener diodes, DI and D2,
plus the small base to emitter voltage drops
of QI and Q3 were chosen such that any
voltage less than 13.5V would light the
amber indicator and any voltage more than
15.2V would light the red indicator. The 5%
zener diodes assure an accurate turn on and
turn off without any adjustments.

Since the VLS detects a voltage falling
outside these defined limits, it was felt that
tracking as a function of battery tempera-
ture was not justified. An elaborate tempera-
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ture sensing circuit was deemed unnecessary
and beyond the basic requirements of the
VLS.

The circuit was constructed in a small
Bud Minibox without crowding. The two
pilot lamp indicators are mounted in one
end and a rubber grommet in the other end
for the two wires. If the VLS is to be used
on a negative ground system and the unit is
to be securely fastened to the metal ground
of the automobile or boat, then the negative
lead can be grounded to the case internally
and only one wire, the positive lead, brought
out of the unit. No special wiring precau-
tions are necessary; however, if sockets are
not used for the fransistor it is recom-
mended that a heatsink be used on the leads
during the soldering operation. This will
prevent the possibility of damage to the
transistors from excessive heat.

Checkout and Installation

Since the VLS draws a negligible amount
of current during normal operation and only
80 mA during the time an indicator is on,
power can be obtained from almost any
point in the low voltage electrical system.
However, it should be switched on and off
with normal ignition and accessories since
with just 12V input, the amber indicator will
be on drawing continuous current.

During operation at an ambient tem-
perature of about 75 F where the voltage
input will be about 14.2V or so, it is possible
touse a 1.5V dry cell battery placed in series
with the positive lead to check the VLS.
With the 1.5V battery positive terminal
connected to the VLS (battery voltage add-
ing), the red indicator should light. With the
1.5V battery negative terminal connected to
the VLS (battery voltage subtracting), the
amber indicator should light. This test will
generally work unless the automobile low
voltage is not adjusted properly or the
ambient temperature is very high or very
low. In these cases, a bench-type variable-
voltage power supply could be used for final
checkout.

The voltage limit sensor will monitor
your 12V battery and charging system alert-
ing you only to potential unsafe conditions

not indicated on the usual idiot light.
.. .W4UX])

73 MAGAZINE



William F. Splichal, Jr. WA6QVQ
1160 Brace Ave., Apt. 8
San Jose CA 95125

Smoky plastic case gives a neat
finished appearance to the clock
and hides its innards.

BUILD A DIGITAL CLOCK
WITH 19 INEXPENSIVE ICS

he normal 60 Hz line current can be

tricked into counting time with this
simple and easy to build digital clock. The
clock requires only 19 standard, inexpensive
TTL integrated circuits and six light emitting
diode (LED) displays which are housed in a
plastic box. The clock design is unique In
that up-down counters are used to count
hours in order to minimize the number of
components that would otherwise be re-
quired in other complex counter and de-
coder arrangements.

Referencing timing pulses for the clock
are obtained by counting each cycle on the
60 Hz line and dividing by 60. The rise and
fall of the raw 60 Hz sine wave is too slow
and therefore must be reshaped before ap-
plying to the TTL integrated circuits which
are designed to operate at high frequencies
(typically 20 MHz). Positive 60 Hz pulses are
obtained from the secondary of the power
transformer with a half wave rectifying
diode. The pulses are clamped to approxi-
mately 2.5V by the forward voltage drop
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across four series diodes placed across the
input of one of the Schmitt triggers in the
dual NAND Schmitt trigger, QIl. The
SN7413 dual NAND Schmitt trigger has the
capability of producing jitter-free square
wave output when ftriggered by slow rise
time pulses as in the case of the 60 Hz line
frequency. False signals due to transients on
the 60 Hz line are minimized by the 1.7V
minimum signal level required by the
Schmitt trigger for cycling. 60 Hz square
waves from the Schmitt trigger are applied
to the input of the divide-by-twelve counter,
Q2. which produces ten counts per second.
Output from Q2 is connected to the input of
the decade counter, Q3, which provides an
output of one count per second. The 1 Hz
timing pulses from Q3 are applied through
switches SW1 and SW2 for either counting
or setting the time.

When switch SWI1 is in the “ON" posi-
tion, the 1 Hz pulses are applied to the input
of the decade counter, Q4 (seconds coun-
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ter). Output pulses from Q4 are applied to
the BCD-to-seven-segment decoder/driver,
QS, which drives the seven segment LED
display, D1. The 0.1 Hz output signal from
pin 11 of Q4 is coupled via a 2N4148 diode
and a .01 uF capacitor to the input of the
divide-by-six counter, Q6 (tens of second
counter). Use of the series connected diode
and capacitor allows the output of the
seconds counter, Q4, to be isolated from the
output of the decade counter, Q3, when the
tens of seconds counter, Q6, is being ad-
vanced.

The tens of seconds counter, Q6, al-
though actually connected to divide by
twelve divides the output from Q4 by six
twice before resetting. Only the A, B, and C
outputs are used from the tens of second
counter Q6 which yield a normal BCD code
for counts 0 to 5 and repeats the same BCD

code for counts 6 through 11 before reset-
ting at the count of 12. If the tens of

seconds counter, Q6, was connected for a
true divide by six operation, the output
would be in a binary code in lieu of a BCD
code which is required by decoder/driver
Q7. Output from Q6 is applied to the
BCD-to-seven-segment decoder/driver and,
also, to the inputs of three of the inverters in
the Hex Inverter, Q8. Outputs from the
three inverters of Q& are applied to the triple
input NAND gate Q9 which provides the
f/60 signal for the minutes decade counter,
Q10. The f/60 signal is thus provided from
the output of Q9 when the A, B, and C
outputs of Q6 simultaneously reach a logic
state of one (count of 6 and 12).

Output from Q9 is coupled with a diode
and capacitor as in the case of the output
from the previous seconds counter, Q4, to

BACK VIEW
vee
LED
D6
SNT7446 SN7446 SN7446 SNT346 SNT446 SN74486
Q5 Q7 o1l QI3 QB Ql9
SNT490 SN7492 sN7490 SNT492 SNT400 SNT400
Q4 Q6 Q10 Ql2 Q7 Qi4
SNT492 5NT430 SN7404 SNT410 SN oN
74193 4193
Q2 Q3 Q8 Q9 al6 Qls
SNT413
Q@1
n + + + + +
100 100 100 100 100 100
1oV 1oV 1oV oV 1oV oV
GROUND
Fig. 1. Circuit board, showing the positive and ground busses running between the ICs.
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provide isolation of the triple NAND gate
output when the minutes counter, QI10, is
advanced. A 220 pF capacitor is placed
across the output of Q9 to prevent false
output conditions during the time required
for the four internal JK flip-flops of counter
Q6 to change logic states which do not all
occur simultaneously. These false output
signals are suppressed by the 220 pF capaci-
tor during the counting interval 1 to S and 7
to 11 and therefore are not counted by Q10
as real /60 signals.

The 1/60 output from Q9 is applied to
the minutes counter, QIl10, and tens of
minutes counter, Q12, which function iden-
tically to the seconds and tens of seconds
sections of the clock.

Counting of the hours and tens of hours
1S accomplished with the use of up-down
counters Q15 and Q16. Using another de-

With the case removed, the
digital clock still looks neat
and clean. Base is stained hard-

wood.

MAY 1973

cade counter would divide the f/3,600 out-
put of the tens of minutes counter to a
/36,000 output, but could not directly
drive a BCD-to-seven-segment decoder/driver
because the tens of hours display, DS, must
show 0 for nine hours and a | for three
hours. The up-down counters QI35 and Q16
have presetable inputs which enables the
output to be preset to any desired state for
programmed cycling and provides a BCD
output for the decoder/drivers. Counter Q15
iIs connected to count from | to 13 and then
reset to 1 by the triple input NAND gate Q9
when the A, C, and D outputs of counter
Q15 simultaneously reach a logic ONE state
at the count of 13. The Q16 counter is
connected to count from 1 to 9 and 0 to 3
alternately, resetting and loading in a O or |
respectively, with the flip-flop comprised of
two dual input NAND gates in Q14. Thus,
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Fig. 2. Schematic of digital clock. For parts list, see next page.
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PARTS LIST
Q1 Dual NAND Schmitt Trigger SN7413
Q2, 6, 12 Divide-By-Twelve Counter SN7492
Q3,4, 10 Decade Counter SN7490
Q5, 7, 11, BCD-To-Seven Segment Decoder/
13, 18, 19 Driver SN7446
Q8 Hex Inverter SN7404
Q9 Triple 3-Input Positive NAND Gate
SN7410
Q14,17 Quadruple 2-Input Positive NAND
Gate SN7400
Q15, 16 Up-Down Counters SN74193
D1, 2,3, Seven-Segment LIGHT Emitting
4,5, 6 Diode Displays; Litronix Data-Lit 10

or Monsanto MAN 1.

5000 UF 10V electrolytic

.01 uF 50V ceramic

220 pF @ 300V, silver mica

.001 uF @ 500V ceramic

100 UF @ 10V electroyltic
-3 amp fuse

1 amp fuse

68{) W

47082 %W

2.2K, VaW

K, %W

822 W

1N4004

1N4148

2N3715

Stancore P8130 xfmr

5.6V 1TN4734A zener

Thermalloy type 6003B-2 Heat Sin*

Phono Plug and Jack

Fuseholders

14 pin IC Sockets

16 pin IC Sockets

Alcoswitch MST-105E (SW1)

Centralab PA2001 (SW2)
15.2 x 15.2cm “P" pattern, Micro-Vectorbord
17.8 x 8.9 x 2.54 cm. aluminum chassis

N

—r ek ek OO M) = e ek = = L) ] B = N = e ()= M)W=
~ N

the hours counter Q16 is reset by either the
two input NAND gate Q17 connected to the
B and D outputs of Q16 when both reach a
logic ONE state at the count of 10 to load in

SPAGE-AGE TV CAMERA KITS & PLANS

BE A PIONEER IN HOME TELECASTING! Build your own
TV CAMERA. Model XT-1A, Series D, 5114, ;"?. pp. Solid-

Stote.  Step-by-step construction manual. ?h quality,
Connects to any TV without modification. |deal for hams,

experimenters, education, industry, etc,
PHONE or WRITE for CATALOG.
DIAL 402-987=37TT1

Many ofher kits, parts ond plans available including starter
kits, focus/defl. coils, vidicon tubes, const. plons, ete.

1301 N. BROADWAY AT'H‘ Research DpAKOTA CITY, NEBR. 6873

ENJOY EASY,

~ RESTFUL KEYING

% $21.95 to $43.95

: THE VIBROPLEX
CO.., INC.

833 Broadway,

New York, NY 10003

HELP! Send for FREE list of
over 200 pieces good used
equipment. Priced to
sell.

FRECK RADIO & SUPPLY CO.
40 Biltmore Avenue
P.O. Box 7287

Asheville, North Carolina, 28807

a zero, or when the Q15 counter resets at S automanc

the count of 13, at which time the Q15

counter loads in a count of one. This allows

the clock to count to a logic state of

13:00:00 which remains for only a few
nanoseconds before the counters reset and

the displays change to 01:00:00. The BCD ‘;
hours counter Ql6 is

output from the
connected to the decoder/driver Q18 which
drives the hours LED display, DS.
the 10 to 13 hours segments of time, the
flip-flop Q14 also gates the A input of the
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ESTES ENGINEERING CO.
543 W. 184th St, Gardena, Calif. 90241
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il 2 Meter Converter
144CC | {
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High sensitivity ® Very resistant to overload @ Free from birdies o 12
VDC Power o Deluxe die cast cabinet
This new addition to our VHF/UHF Converter Lipe (s well suited 1o
DX, FM and general purpase applications
3
And a Proven Favorite .

144CA
$74.95

postpaid

25 DB Nowse ligure ® Exclusive gain control circuit ® Crystal switch
e 117 VAC or 12 VDC Power & Deluxe die cast cabinet
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Sensitvity (o pull out the really weak ones Write for details on these
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tens of hours decoder/driver, Q19, to change
from O to a | on the tens of hours display,
D6.

The digital clock 1s synchronized with
WWYV by advancing the counters with the |1
Hz signal from the output of Q3. Switch
SWI1 1s switched from the ““OFF to the
“SET” position to advance the counter
selected by the time advance switch SW2.
After all of the counters have been preset to
the next upcoming WWV timing tone, the
clock 1s left in a stand-by state by leaving
switch SWI1 in the “OFF” position. The
clock i1s then restarted and synchronized
with WWYV by placing switich SW1 in the
“ON” position when the timing tone is
fransmitted by WWV.

The IC circuitry and power supply were
built separately and mounted on a stained
hardwood base place (20.3 x 25.4 cm). The
clock is covered by a smoked plastic box
(20.3 x 20.3 x 15.2 cm). A 15.2 x 17.8 cm
ventilation hole was cut out in the back of
the box, then covered by a metal screen. All
of the 19 integrated circuits and six LED
displays can be laid out and wired with No.
28 insulated wire on a 15.2 x 15.2 cm *“P”
pattern, Micro-Vectorbord (see Fig. 1). The
“P” pattern Micro-Vectorbord has pre-
punched holes spaced on .254 cm centers
which 1is identical to that of dual-in-line
circuits and LED displays. The use of IC
sockets to hold the integrated circuits and
LED displays, although not required, greatly
facilitates the pin-to-pin wiring. Strips of .32
cm wide uninsulated braid should be used
for the VCC and ground lines which run
parallel to each row of IC’s as shown in Fig.
|. Each of the six VCC lines should be
decoupled with a 100 uF capacitor to insure
low impedance signal return paths. Number
28 insulated wire should be used from the
circuit board to switches SWI1 and SW2, and
should be kept as short as possible to
minimize wire to wire capacitance.

The power supply was constructed on a
17.8 x 8.9 x 2.54 cm aluminum chassis. A
heat sink must be used with the series
regulator transistor in the power supply.
Connection between the power supply and
the IC circuitry was made with a standard
three conductor phone plug and jack.

.. .WA6QVQ
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istening in on the local 2 meter re-
Lpeaterﬂ, it becomes obvious that one or
two watts output from a transmitter can do
a fine job in walkie-talkie type operation.
This 1s what prompted the work to reduce
the power output of the Regency HR-2A
transceiver. At the rated 15 watts output,
the battery drain on transmit is 3 amperes.
An early attempt at using this rig on D-cells
was most disappointing. The battery drain
was excessive and they ran down in no time
at all.

In analyzing the circuit of the transmit-
ter, the method by which to reduce power
soon became obvious. The vswr protection
circuit can be used to reduce the drive to the
power amplifier stage and so the output. In
normal operation, if the swr is high enough,
it can actually cut off the output com-
pletely. This is to prevent damage to the
expensive power output transistor.

As the vswr increases, a positive voltage
from diode CR 301 is applied to the base of
transistor Q304, causing the transistor to
conduct. This reduces the bias on Q305
which has the effect of adding resistance
into the emitter circuit of the tripler stage
Q306. Varying the emitter resistance is the
method used to control the output of the
tripler and also the drive to the following
stages.

The power output of the HR-2A trans-
mitter can be reduced for portable operation
by adding a small positive voltage to the base
of transistor Q304. This was accomplished
experimentally by using a battery pack
delivering 13.5 volts. A 15000 ohm resistor
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Mitchel Katz W2KPE

147-11 76th Avenue
Flushing NY 11367

TAE REGENGY
HR-2A
WALKIE- TALKIE

in series with the positive lead and connec-
ted to the base of transistor Q304 reduced
the power output to three watts as measured
on a Bird Termaline dummy load-watt-
emeter. At this output the battery drain
during transmit was 1 ampere. Using an
antenna having a finite swr, the protection
circuit comes into play and adds an addi-
tional positive voltage to Q304. This has the
effect of further reducing the power output
as well as the battery drain. Another inter-
esting point to note is that as the batteries
start to run down the voltage on the base of
the control transistor is reduced. This results
in an increase of the transmitter output to
compensate for the failing batteries.

Installation

The actual installation of the power
reduction circuitry can be completed in less
than a half hour and is extremely simple. On
the printed circuit side of the transmitter
board Regency has added a 1000 ohm Y%
watt resistor to permit the HR-2A to operate
at full output with a slightly elevated swr.
One end of this resistor goes to the base of
transistor Q304 while the other end goes to
ground. At the base end, solder a length
of wire. Attach another lead to the transmit-
ter side of the on-off switch. The proper
terminal of the switch can be determined
with an ohmmeter. With the switch in the
off position you should get a reading of
about 40 ohms to ground. The other ter-
minal should show an open if no power
supply is connected. Toward the rear-center
of the transceiver there are a number of
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TALK POWER!

TEMPO POWER AMPS upto 135 W
output with 1 to

25 W drive

from mobile,
base or HT... |

L ¥
R
i

Solid State

Micro-Strip Circuit.

Ready-to-go,

cables supplied. MODEL POWER (in/out) PRICE

All U.S. Made. ggg 1W§95W $ 85,00

: 10W/50W 105.00

In stock. Shipped 5028 1W/50W  130.00

the same day U.P.S. Eggg 10W/85+W 180.00
; i 1W/85+W 195,00

prepaid, Cashier's 1002-3  10W/1204W 220.00

Check or M.O. 1002-3B TW/1204+W 235,00

O
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xxxxx
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.....
e

4657 North Ravenswood Avenue
Chicago, Ill. 60640 (312) 334-3200

the

.

highly active quartz . .
FCC regulations for frequency tolerance by
40%. With a Bomar crystal you're right in
middle of the channel
signals and no drift! Long life is assured by
hermetic sealing with ingredient Double-N.

AVAILABLE FOR ALL POPULAR
2-METER TRANSCEIVERS

WRITE FOR NAME OF NEAREST DEALER

CRYSTALS

" “long playing” crystals

BOMAR CRYSTAL COMPANY
201 Blackford Ave., Middlesex, N. ). 08846
Phone (201) 356-7787

Outperforms

| ALL OTHERS!

The finest crystals you can put to work for
you come from Bomar! Precision ground,

. each crystal exceeds

with clearer
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POWER SOCKET
ON THE HR-Z2A

+
¥* I5K 1/4W X ;'7

—WA 14 2F
Q304 M

g R305

B TO ON/OFF
SWITCH
CR30l R307
IK R309
/4 W §

Fig. 1. *Added resistor.

small holes that are not being used. The
15000 ohm % watt resistor can be inserted
into two of these holes and soldered to the
foil. The lead from the 1000 ohm resistor
should be run along the edge of the tran-
sceiver and connected to one end of the 15K
resistor. The other end of this resistor should
be connected to the power socket on the
terminal beneath the positive supply lead.
The wire from the switch goes to the other
terminal of the power socket. This com-
pleted the wiring.

+ —

Fig. 2. Power plug for walkie-talkie battery plug on-
ly.

A battery pack was built up using 9 D-cell
size Alkaline cells in series to supply the
necessary 13.5 volts. In addition to the
positive and negative leads to the plug a
jumper 1S added across the other two termi-
nals. This automatically cuts in the power
reduction circuit when using the battery
pack. The jumper is not used on the plugs
for the ac and mobile cords permitting the
full 15 watts output.

Operation of the Regency HR-2A has
been most reliable at the reduced output. A
partial circuit, showing the modification, is
shown 1n Fig. 1, while Fig. 2 shows the
power plug on the transceiver.

. .W2KPE
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DIFFERENT

MOBILE
AND

~IXED
ANTENNAS

designed to improve 2m FM

Tired of spotty, picket fence mobile
operation on 2m FM into your favorite
repeater? Read on vyour XYL will hate
you, but you’ll love the new range and Q5
reports.

Whitmore Lake is about 65 road miles
from the Detroit River, and about 40 miles
from the Detroit repeaters. The nearest
repeater is ARROW on 37-97 in Ann
Arbor, about 10 miles away. To work into
the DART or Great Lakes repeaters took a
high hill, power, or a lot of luck, with a
multitude of dead spots throughout the area.
The problem was how to work into Detroit
with a Rising Sun Special 15W Super Snif-
fer? An amplifier would certainly do the job,
but the cost was too much for the household
budget, without giving up Saturday night
popcorn. So the idea changed from In-
creasing power to increasing effective radia-
ted power (antennas to you appliance ops).
To increase antenna gain from a % wave to a
5/8 wave antenna (about 3% dB) is easy. Go
down and buy a new antenna for about $30,
a mount, and drill a new hole, or go a
different way, save the car, and get more
gain. A 2 wave antenna seemed the answer,
as it is about as long as the average 5/8 whip
and offers a smidgeon more gain. To elimi-
nate flutter, a solid or very stiff radiator was
needed. Not wanting to be outdone, by
mounting the half wave above a 2 wave
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Henry B. Ruh WBSHEE
140 Asch Drive
Whitmore Lake MI

mirror image would give 3—4 dB more gain.

My XYL notwithstanding, it was decided
to spend $12.50 on a CushCraft Ringo, a
fixed station antenna, and mount it on the
car — no mean task indeed. Since the anten-
na is 38 in. from top insulator to top of
radiator, and a 2 wave mount would also be
38 in. and all solid as a rock, it looked like a
good tree trimmer project like the old 160
meter mobile monsters. But a little ham
ingenuity proved to be the fitting touch.
Mount a standard roof rack luggage carrier
(single bar) near the front of the old VW
square back. Mount two plumbing floor
flanges, one on top and one on the bottom

38-1/8 in,

Fig. 1. Mounting the Ringo antenna ) wavelength
above the automobile’s roof does wonders for your
radiation pattern.
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with 3/16 in. bolts, two of which run
through the carrier holes, Screw a 31 in. long
1 in. OD water pipe in the top flange, weld a
6 in. stainless steel spring on top of the pipe
and a 4 in. piece on top of the spring and
mount the Ringo on top of the 4 in. piece.
Shazam, a new super mobile antenna which
doesn’t get permanent wave treatment on
bridges or trees. Leaving the spring out can
cause a lot of trouble, as the first model
proved.

RG-8 was used for feed line, dressing it
down the support pipe and in through a side
window in the VW. The rig used for all tests
was a Drake ML-2.

Now, what about results? Fantastic!
While the useful limit of range into Detroit
was west to a few miles past Ann Arbor,
range was now extended to Jackson, Michi-
gan, with spotty results from Parma. An

increase of 30—40 miles. Nothing short of
spectacular.

ANTENNA
L.-//_

(
(
(
(( ) SPRING
'L( ), )‘/
)
|
)
)

PIPE

Fig. 2. A spring is used as the Ringo/pipe junc-
tion this makes it easy on those low
hanging branches.
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Fig. 3. The Ringo can be added to a dipole array
to improve the radiation pattern.

Now what do you do if you bought the
Ringo and won’t break down and put it on
your car (or the XYL said nothing doing to
the family chariot). Stack it on top of a 4
dipole array for additional gain and range. If
the dipole is set up for unidirectional cover-
age, the CushCraft Ringo, when mounted 38
in. above the topmost element of the other
antenna will fill in the back and side areas to
round out the pattern with some additional
forward gain. If the vertical dipoles are
arranged for omnidirectional gain, the figure
and range are increased 1n all directions.
Again, the bottom insulator of the Ringo
should be 38 in. above the top of the
uppermost dipole element. To match into a
50§2 coax, make a harness of two lengths,
each 118 in. long of RGI1 solid coax.
Connect one end to the Ringo, the other to
the end of the harness supplies by the dipole
manufacturer (i.e., FM4D) and connect the
other ends to a T connector, to which you
connect the coax from your transceiver. If
this still doesn’t give you enough range, buy
an amplifier.

.. .WBS8HEE
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Clifford Klinert WB6BIH
520 Division Street
National City CA 92050

1TWO METER
M TRANSMIT TER

An inexpensive rig uffer{rxg compacl construclion
without sacrificing circuit quality.

his article describes a simple narrow

band two meter FM transmitter that
uses inexpensive transistors and provides a
little more than one watt output. It features
double-tuned circuits for selectivity, a
mosfet buffer for frequency stability, and
voice-shaped audio frequency response.

For the amateur who has had some
experience in solid state VHF circuitry, this
 transmitter can provide a convenient and
inexpensive way to join the activity on the
local repeater. Although this article describes
a base station unit, this circuit could also be
used as part of a handy-talkie or mobile
installation.

The Circuit

The transmitter is built in three semi-
modules; the voltage controlled crystal oscil-
lator (VCXO), the amplifier-doubler (Amp-
Doubler), and the power supply. Figure 1
shows the VCXO. Two 40398’s amplify a
ceramic or crystal microphone input to drive
a pair of MV-835 varicap diodes. Bypass and
coupling capacitors were selected to give a
one dB 300 to 3000 Hz bandpass. A small
amount of negative feedback was used on
the second 40398 (100 K resistor) to reduce
excessive gain, while slightly reducing distor-
tion in that stage. It may also help to
improve bias stability, thus improving the
frequency stability of the oscillator since the

MAY 1973

varicaps are biased directly by the collector
of the 40398. Using this direct coupling
eliminates the need for a coupling capacitor
and separate bias for the varicap. The varicap
would be biased at the same voltage as the
collector quiescent voltage anyway. The
only drawback i1s the fact that the frequency
stability is dependent on the bias stability of
the 40398. Using two varicaps in parallel
provides more dynamic capacitance change,
even though it doubles the total capacitance.
Direct FM is used on the 18 MHz funda-
mental cut crystal. The crystal was cut for a
20 pF load capacitance. The 2N918 oscil-
lator uses an old and familiar circuit to drive
a 3N128 mosfet buffer. The common source
buffer provides about 1.3V rms at the input
of the Amp-Doubler. The use of a mosfet
buffer reduces the problem of frequency
“pulling” caused by tuning or load changes
in the Amp-Doubler.
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+ 20
vDC

220 K

MV-—
h
DI
[
2 B
T
25
I5K pF

Fig 1. VCXO Board. Capacitors marked with + are electrolytic. Capacitors marked with * are mica.
Other capacitors are disc ceramic. C5 is a small ceramic trimmer.

A 24V rms 20 volt-amp power trans
former, a bridge rectifier, and a large filter
capacitor provide 28 volts to drive the last
three stages of the Amp-Doubler. A drop-
ping resistor and zener diode with another
large capacitor give clean regulated voltage
for the VCXO and first doubler.

The Amp-Doubler is the most interesting
and most difficult part of the transmitter.
Many basic considerations go into VHF
transmitter circuitry. As frequency decreases
there 1s a six dB per octave Increase in
transistor gain. This can give a stage much
higher gain at lower frequencies, and cause
low frequency oscillation. This type of
oscillation can usually be traced to poor
power supply bypassing, component self-
resonances, or rf choke resonances with
other circuit capacitances. Each stage must
be bypassed so as to be affective at lower
frequencies as well as at VHF. This is the
reason for dual bypass capacitors. Any rf
chokes should be low Q. Wirewound resis-
tors and ferrite beads have good success, but
ordinary carbon resistors can be used with a
Q of almost zero. Collector rf chokes can be
eliminated by using a coil that is part of the
tuned circuit to supply B+ current. Inter-
stage coupling was accomplished by experi-
mentally tapping coils to obtain an approxi-
mate match. Efficiency could probably be
much better, but each stage could be easily

66

driven to meet or exceed its power rating.
Resistors are used across tuned circuits
where necessary to reduce any tendency
toward parasitic oscillation. Since the first
two stages use double tuned circuits, the
problem of unwanted harmonics from the
oscillator getting through are greatly
reduced. This makes two tuned circuits at
each multiplied frequency.

Construction

A popular small size LMB cabinet (LMB
No. CO-3) was used for this project. The first
step was to secure parts for the power
supply and assemble it on the chassis pro-
vided with the cabinet. The VCXO was
assembled quite easily with the pc board
layout provided for it. All parts on the
VCXO were mounted by soldering directly
to the board, including the HC 18/U crystal.
The board was a double clad epoxy type
with enough of the foil on top of the board
etched away for the components to pass
through. The top foil is then grounded to
the outer bottom foil. Since it was difficult
to find a small 5K audio taper potentiometer
in a small size at low cost, a standard
transistor radio control was used. The lugs
for the switch on the pot were simply cut
off and not used. The frequency trimmer
capacitor with about 20 pF could have been
used. Tubular components such as resistors

13 MAGAZINE
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Fig. 2. Amplifier-Doubler strip. Unmarked parts: L1 — 10 turns #26; L2 — 10 turns 26 center tap-
ped; L3 — 8 turns #24; L4 — 8 turns #24 center tapped; L5 — 5 turns #24, 3/8" long, tapped at 1.5
turns and 3 1/4 turns from the ‘cold end’’; C1 — 2.5 to 11 pF;C2 —5.5to 18 pF; C3 — 3 to 15 pF.
(L1 through L5 wound on 10/32 Glastork forms. L1, L2 — iron slug, L3, L4 — brass slug.)

and electrolytic capacitors were mounted
perpendicular to the board to conserve
board space. After completing the assembly,
the shorting wire was removed from the
leads of the 3N128. The leads were shorted
together to prevent damage to the insulated
gate junction. No trouble was encountered
with the VCXO, and both units that were
built worked the first time. It was possible
to hear the output of the VXCO in a nearby
FM receiver on the two meter frequency. As
a matter of fact, with about a foot of wire
on the VXCO, it could be used as a
transmitter with a range of about fifty feet.

+ 28

E\C TI DI-D4 [77

115 VAC
60 Hz
O

24 VAC

Fig. 3. Power supply. Tl has a 24V, 20 volt-amp
secondary. D1—D4 are 400 PIV one amp. S1 and
S2are SPST toggle switches and the two pilot lamps
Il and 12 are 28V surplus.
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As previously mentioned, the Amp-
Doubler is the most important part of the
transmitter. Generally, circuit layout and
construction are most important in VHF
transistor amplifier design. The chassis
should be highly conductive and copper is
generally used because of its availability in
pc board stock. Since the copper foil is thin,
it is light and easy to heat for soldering, and
the epoxy board provides excellent strength.
Epoxy board provides excellent strength
under soldering and unsoldering of experi-
mentation. Short and direct wiring is
standard procedure for rf circuitry since any
conductor has a resistive and inductive com-
ponent that may be significant compared to
other circuit impedances. All grounds in a
stage should be as close together as possible
because the chassis may have significant
inductance between ground points. Good
emitter bypassing is important for good gain
in common emitter stages. Unwanted inter-
stage coupling causing instability can be
noticed by strange tuning characteristics as
well as outright oscillation. Care should be
taken to see that each tuned circuit tunes
smoothly to a relatively broad peak, and
drops off symmetrically on both sides of the
peak. Of course, the circuit should be
checked to see that it tunes both above and
below the desired frequency so that the peak
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Fig. 4. Full size printed circuit VCXO board layout.

1S at actual resonance. Sharp peaks indicate
instability caused by regeneration. This is
similar to the effect of a Q multiplier, set
just before actual oscillation. If sharp peaks
or strange tuning characteristics appear, they
can usually be eliminated by putting re-
sistors across tuned circuits. Resistors be-
tween 470 and 4700 ohms usually will give
desired results. Using resistors in this way
can be thought of as a cheap and dirty cure
for poor components and layout, but it
works. In any case, complete stability should
be attained before putting the transmitter on
the air, and efficiency is a secondary consid-
eration. The common practice of tuning and
experimenting with a minimum of shielding,
and closing the shielding after the circuit is
stable provides a safety factor on stability.
Heat dissipation 1s a major limiting factor in
solid state circuitry. Care must be taken to
assure that transistors are not destroyed
during prolonged periods of tuning since
mismaich conditions produce highest heat
dissipation. In normal operating, transistors
in the Amp-Doubler strip are running near or
exceeding their continuous duty dissipation.
The transistors will become quite hot if the
transmitter 1S keyed continuously, but
normal FM transmissions are seldom more
than a few seconds long on a busy repeater.
If adequate heat sinks were provided, the
transistors would be within their ratings,
however.

Specifically, the Amp-Doubler housing
was built of double clad printed circuit
board. Partitions between stages stiffen theg
structure, provide shielding, and holes in the
shields allow coupling. Components were
assembled by soldering their leads together
as closely as possible. The coils were wound
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on Glastork 10/32 coil forms. These forms
were obtained from Coilform Co., Kaneville
Rd. at Randall Rd., Geneva, Ill. 60134, LI
and L2 were wound on the same form in the
first section of the Amp-Doubler. After final
tweaking, the windings were about %4’ apart
on the form. The cores (slugs) in the first
two coils were obtained from Micrometals,
228 No. Sunset, City of Industry, CA
91747, part number 36-1185. When the first
doubler 1s completed, it can be checked.
Drive and power was measured by measuring
the voltage drop across the emitter resistor.
1.5V was obtained across the 3302 resistor,
giving 45 mA. This makes about 80 mW, but
transistor and other component charac-
teristics will vary, making different trans-
mitter versions different. After it was estab-
lished that the first stage was being driven,
the output was tuned with the aid of a grid
dip meter used as a wavemeter. No instabil-
ity was encountered until the following stage
was assembled. At this time, resistors were
added to stop the instability. Drive to the
following stage was measured by measuring
its emitter voltage and tuning the previous

Doubler and amplifier section of transmitter. Note
the heat sinks and shielding.
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Fig. 5. Approximate locations of parts on VCXO board.

stage for a maximum. The slugs in L3 and
L4 were made by cutting off brass bolts and
sawing a notch in them to allow tuning. The
other stages are capacitor tuned. The capaci-
tors were the JFD DVI11 type, as listed in
the schematic. Coil forms are mounted
vertically in the housing through holes in the
chassis, and secured with epoxy. L5 and L6
were mounted perpendicularly to each other
to reduce spurious coupling. After drive and
output was obtained in all stages, final
adjustments were made to obtain desired
power levels. Coupling taps on coils, and
coupling capacitors were adjusted for drive.
Emitter resistors were adjusted, making
them smaller to increase transistor voltage
and power, or larger to provide greater
safety. This final tweaking is mostly a matter
of personal feel, looking for smooth tuning,
good efficiency, and good power. After
everything was set, the coils were doped,
cold solder joints cleaned up, and com-
ponents epoxied down securely. A hair dryer
was found to be very helpful to make the
epoxy flow smoothly and cure fast. Some

Top view of VCXO board.
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care was taken to prevent epoxy from
connecting rf points to ground because it
does have some conductance. Finally, the
last portions of the shield were soldered in
place as well as possible, considering the lack
of space while reaching down inside the
shields. A last clean-up can be made with a
solvent such as toluene or lacquer thinner to

remover solder resin and other small foreign
particles.

Conclusion

The results of this project were com-
pletely successful as they were planned. The
one watt power is completely adequate for
use in a repeater system, and increasing
power would be very expensive compared to
the cost of a one watt stage. To get a good
ten dB power gain would cost about another
ten dollars in transistors alone. A big mis-
take on this project was making the trans-
mitter a single channel device. This depends
on local activity, of course, but three
channels should be about right. With a
tripler and amp lifier it should be possible to
get a watt on 450 MHz, but test equipment
(and experience) are lacking. This would
make an excellent base station, and tripling
would give wideband deviation which is still
used on 450. The audio on this transmitter
was left linear, but all sorts of audio clipping
and compression can be used to increase
intelligibility.

Circuit boards will be available from MFJ
Enterprises, P.O. Box 494, State College MS
29762.

.. .WB6BIH
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Tom Yocom WAQ@ZHT/I
21 Bayberry Road
Acton MA 01720

MINI" REPEATER

SN RO DY o] By
PART ||

art 1 described a ‘““Mini” Repeater

Control system composed of approxi-

mately 30 integrated circuits. (This
count includes basic system logic, identifier,
identifier decoding, and lamp drivers for the
diagnostic test set.) The control system
included timers, an identifier, and the re-
lated logic to fully implement a repeater
equipped with an autopatch. The system
used a method of construction designed to
allow the system components to be easily
accessed for servicing. A modular approach
was employed and featured a Diagnostic
Test Set to facilitate stand-alone testing as
well as system performance monitoring.

Diagnostic Test Set

Photo 2 shows how the diagnostic test set
(DTS) is interconnected with the system
logic unit (SLU) for bench testing. The DTS
consists of a series of switches and lamps and
an integral audio oscillator. The switches are
used to simulate inputs to the control logic
comparable to those normally generated by
the “‘support’ circuits, 1.e., carrier detector,
tone detector, ring signal detector, etc. The
lamps are used to display the formal outputs
as well as intermediate test points. The
oscillator i1s provided to facilitate evaluation
of the identifier and pseudo ring signal
indicator.

When the test set is used to monitor the
“live’” system, the simulation switches are all
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placed in the OFF position (except for the
RING signal switch). The switches should be
operated only when a bench diagnostic is
being performed. In the case of a few
switches such as RPTR ENABLE, PATCH
ENABLE, and BURST, the switches can be
operated to control the mode of the sys-
tem’s operation. More typically, though,
external contacts, controlled via a landline
or radio link, are used to provide the contact
closures analogous to the simulation
switches. .

Photo 3 shows the front panel of the
diagnostic test set. Notice the pushbutton
switch provided for simultaneous lamp and
oscillator test. The TEST switch was in-
cluded so that the unit’s basic test aids could

- - 3 i i 4 - ! i k. - = i ; k= i - - P g 4 i - o .
& a4 & A AR B B NS il o P Lt A A A A R A
b £ e ¥ i ¥ F 1- * .‘- o & ik ol o . ek o :::i. e L
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" 34 A kR e o - ERE #

Photo 2. DTS interconnected to the system logic
unit for bench testing.
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Photo 3. Front panel of diagnostic test set.

be verified prior to beginning a diagnostic
sequence; pushing the TEST switch should
cause all of the lamps to light and should
simultaneously cause the oscillator to be
heard in the monitor speaker. The lamp
display consists of 20 individual lamps
arranged (top-to-bottom) as formal outputs,
informal outputs (test points from within
the control logic), and inputs. There are 8
switches for simulating various input com-
binations.

Test Procedure

With 8 different input switches, each
capable of being turned either ON or OFF, it
is possible to configure 256 different switch
settings! Fortunately, we are not interested
in all of the combinations. In addition, since
the logic being tested incorporates memory
elements and timers, the proper output is
not predictable in terms of the inputs alone;
we need to establish an orderly sequence of
instructions — a program — which can be
followed to systematically evaluate the
system control logic. It i1s necessary to
establish a known starting point and then
perform the step-by-step analytic procedure.
A known starting point is established by the
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logic initialization switch (INIT) included as
an integral part of the System Logic Unit.
The following paragraphs present the
individual “‘programs’ required to evaluate
the system control logic. In all of the
programs, ““VERIFY’' steps indicate the
expected response; failure to observe this
response indicates an abnormality. In many
cases there will be responses that need not
be verified and should therefore be ignored,
e.g., an I.D. may be produced as a natural
part of the normal operation and yet may

not be of interest to the particular test in
progress.

Initialization Program

The initialization program verifies that
the basic test circuits are functioning pro-
perly before they are used to evaluate the
system logic. The program verifies proper
operation of the following:

a. lamp display

b. audio oscillator
C, identifier
d. transmitter keying

l. Interconnect the Diagnostic Test Set
(DTS) and System Logic Unit (DTU) as
shown in Photo 2.
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2. Attach power leads to the banana plugs
on the SLU. A 2V, 2A, source is
required; a battery or regulated supply
may be used.

3. Place all simulation switches in the OFF
position. This assures a known set of
initial inputs to the logic.

4. Turn POWER switch ON (located on
SLU). This switch controls the distribu-
tionof 12V to the SLU and DTS.

5. Verify pilot light on SLU. The pilot light
is connected to the output of the SLU's
SV regulator. When the light is on, it
indicates that 12V 1is available to both
units and that S5V is available to the
SLU.

6. Perform Lamp/Oscillator test. Press the
lamp [oscillator TEST switch on the
DTS; all lamps should turn on. Careful
examination of the lamps in the off state
should reveal that the lamps are slightly
on all of the time.

7. Momentarily press the Logic Initializa-
tion (INIT) switch; wait for BURST-
MEM to extinguish. The initialization
switch (INIT) forces the logic into the
repeater mode, clears any pending identi-
fication, and terminates an ID-in-pro-
gress.

8. Press KEY switch on SLU; verify
TRANS light ON on DTS. The KEY
switch causes the transmiltter to be
keyved,; the TRANS light is turned ON
whenever the transmitter is keyed.

9. Momentarily press 1.D. button on LSU;
verify [.D. sequence in DTS speaker.

This checks out the identifier.

Input Signal Program
For each of the 8 simulation switches,

perform the following steps:
1. Place switch in ON position.
2. Verify that the associated lamp is ON.
3. Place switch in the OFF position.

NOTE: At the completion of this test, all
switches should be in the OFF position.
Because the RING switch was operated, an
[.D. will be generated. Because the BURST
switch was operated, the BURSTMEM lamp

will be on for 5 seconds.

Ring Signal Program
1. Set RING switch ON. This simulates the
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00 -3

.

. Set

presence of a ring signal on the telephone
line.

. Verify tone in speaker. This is indicative

of the audio that would be directed to
the transmitter.

. Verify TRANS light ON. The transmitter

is Keyed to broadcast the ring signal.
RING switch OFF. Remove the
simulated ring signal.

. Verify I.D. 8 seconds after performing

step 4. Use of the transmitter requires an
eventual identification;, the anticipator
causes the I.D. to be generated.

. Set RING switch ON. Simulate tele-

phone ring signal.

. Press 1D button on SLU. Initiate an 1.D.
. Verify blockage of pseudo ring signal

during 1.D. The ring signal should be
present before and after the I.D.
Set RING switch OFF. L.D. will follow.

Repeater Program

1.

Set RPTR ENABLE switch ON. Allow
use of the transmitter for repeater or

autopatch operation.
Set CARRIER switch ON. Simulate the
presence of a signal on the input fre-
quency.
Set Burst switch ON. Simulate receipt of
a burst tone.
Verify TRANS light ON. The TRANS
light should come on only if a signal is
accompanied by a burst tone.
Set BURST switch OFF. A burst tone is

only required at the beginning of a
transmission.

Verify TRANS light ON. Although the
burst tone is removed, the transmitter
should remain keyed; this is the basic

logic of burst access.
Set CARRIER switch OFF. Remove the

simulated input signal.
Verify BURSTMEM light OFF 5 se-
conds after performing step 7. The
BURSTMEM light represents
amount of time during which a new
carrier will be accepted without a burst
tone.
Verify 1.D. 8 seconds after performing
step 7. Because the transmitter was
used, an I.D. is pending and will be
initiated by the anticipator.

10. Set RPTR ENABLE switch off.
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MEMORY-MATIC 8000 DELUXE
Capacity for 8000 bits in 8 Read/
Write Pluggable Memories. Each
memory can store either a single
message or a number of sequential
messages. Near-full and Overload
alarms. “"Message Stop’® for char.
insertion, ‘““Full Control” weight
ratio, message interrupt switch,
var. trans. delay, 115/220V ac,
50/60 Hz, incl. SM-21B and
MST-60 features. Sh. wt. 8 |bs.
(Incl., 3500 and 1i1-1000 bit

memories.) . ......... $398.50
Additional Memoriess 500 bit for
.................... $21.50

............. 1000 bit $37.50

HF FREQUENCY

STANDARD — FMS-3

Markers at 5, 10, 25, 50, 100, 200
and 400 kHz. 400 kHz crystal. No
unwanted markers., Latest low-
power |ICs. Osc, and output buf-
fered, Sh. wt. 2 Ibs (Less Bat-
AT ) A Bl TN, SR vl $32.95

CRICKET 1
The "“feature-packed” moderate-
ly-priced keyer! Keyed time base,
jam-proof spacing, sidetone/
speaker. Rear controls for weight,
speed, volume, tone, auto-semi-
autn tune. 115V ac or 12V dc.

L e $49.95

MEMORY-MATIC 500-B

500 or 800 bit R/W memory.
Stores either a single message or a
number of sequential messages.
““Message Stop’” for char. inser-
tion. Near-full and Overload
alarms, remote control for Stop/
Start of message. Incl. SM-21B
features. Sh. wt. 4 Ibs. (500 bit
MAMEY) - L e sl $198.50
(800-bit memory) .....%$219.50

o o %

Ay - VR T e o

G e 5 o

SPACE-MATIC 21-B

This SWITCHABLE keyer gives
yvyou “eight-keyers-in-one.”” Rear
switches can delete dot or dash
memories or char.,/word spacing.
| nstant start, self-completing dots,
dashes and char./word spacing.
Adj. weighting, sidetone/speaker,
dot-dash memories, lambic, 115V
ac or 12V dc (SM-21B only.) Sh.
WL RIDIRE - rls v raioraia Ed ok $89.50

ELECTRONIC FEATHER
TOUCH KEY

A completely solid-state key. De-
tects mere touch of finger. Use as
single or twin lever key,. Operates
with all positive or negative
ground digital keyers.Sh. wt. 2

B Yo e Ty o N 2 5 $22.95
(Remote S/S Swts, for MM-500B
and MM-8000) ........ $27.95

9 Uata Engineering
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EXCITING

2-METER PREAMP
$9.50 Kit
; $12 50 Wired
Eﬂ dB Galn 2.5 NLF, 12V
ac, Size 1" x 124" x W,
Dinda protected MOSFET.
90-day guarantee. Sh. wt, 4
0z. Major Components
Separately Shielded,

TONE ENCODER

Eight pre-adjusted tones.
Duration and Output ad-
justable, PLL circuitry for
extreme stability. Choice
of continuous or tone
burst operation. Tone
burst operation regquires no
batteries. Easy to install.
Includes three special
single or dual tones.

TE8-K Complete Kit
................. $31.95
TE-8 Tone Burst Encoder
(1800, 1950, 2100, 2250,
2400, plus any 3 single or
dual tones above 1200 Hz.)

TOUCH T{)NE DIALER

The electronic touch-tone
dialer for home and car.
It's safer and more accu-
rate to use than a pad.

Memory includes Access
Code plus five phone num-

bers. Numbers easily up-
dated. Built-in monitor.
Complete PPT operation

with transmitter hold,

TTD-4K (Complete Kit)
de mae 1 988,00

TTD 4 {Assambladl $59.00

S—year guarantees. Send for Catalog
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AUTO-PATCH CONSOLE
This mobile or home con-
sole includes all the fea-
tures you need for com-
plete auto-patch operation.
A Touch-Tone Pad; an
automatic dialer for send-
ing one access code plus
five Touch-Tone phone
numbers; a single/dual tone
burst encoder adjusted to
your choice of frequency
above 1200 Hz, and a
built-in motor. Complete
PTT operation with one
second transmitter hold,
APC-4K Complete Kit
............... $84.50

APC-4 Assembled , $98.50

PAD-PULSER

Now you can also obtain
pulsed operation from
vour Touch Tone Pad.

Convert Touch-Tone fre-
quencies to decimal pulses
at 2B05 Hertz with just a
flip of the switch., Option
can be added to TTP-2/K,
TTD-4/K and APC-4/K.

PP-12K P.C. Board Kit

................ $22.95

PP-12 Assembled . $29.95

TOUCH-TONE PAD

In less than 15 minutes
you can convert your por-
table transceiver to Touch-
Tone operation.

TTP-1K Complete Kit

................ $34.50
TTP-1 Touch-Tone Pad

................ $44.50
Assembled in attractive

case for home or mobile
use, Complete PTT opera-
tion with one second trans-
mitter hold. Built-in moni-
tor,

TTP-2K Complete Kit
..... $34.50
TTP:2 [Assembled]' $44.50

------

TOUCH-TONE DECODER
A highly reliable twelve
digit decoder with input
protection, and PLL cir-
cuitry for extremely stable
operation, Heavy duty out-
put relays, small size, plug-
in circuit board, All these
major features at an UN-
BEATABLE price.
TTD-12K P.C. Board Kit

................ $89.50
TTD-12 Touch-Tone De
CodBr L G S T $129.50

Lata EHEIHEEI"IFIE INC. 5554 Port Royal Road

NEW FM PRODUCTS

VHF FREQUENCY
STANDARD — FMS-5

Cal. receive and transmit
crystals in 10, 6, 2 and 1%
meter FM bands. Markers
for all FM channels, Check
deviation. Precision 12
MHz crystal. No unwanted
markers. Osc. and output
buffered. Sh. wt. 2 |Ibs.
(Less Batteries) . $44.50

REPEATERID
Highly stable oscillator for

automatic timing. AC or
DC operation. ROM pro
vides for more than 25
characters, more than
necessary for DC “any
call” RPT. AUX is auto-.
matically added to ID if
desired when main power
is lost., Toneburst opera
tion available.

ID-101K P.C. Board Kit

............... $49.95
ID-101 P.C. Board, wired
and tested .$69.95

ID-101B Assembled in
1% rack cabinet $109.00

TONE DECODER
Versatile single/dual tone
decoder. PLL circuitry for
extreme stability. 1 amp
output relay can be reset
automatically or manually.
Monitor position. Adjus
table. sensitivity. Internal
strap selects single or dual
tone operation.

TD-2K Complete Kit

................ $31.95
TD-2 Single/Dual Tone De-
STt ]| AR T A A $39.95
(Specify any freq. above
1200 Hz]

-

master charge

PHl (M TEF B ANE  RHL

LI L .--r t

Ravensworth Industrial Park, Springfield VA 22151
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Autopatch Program

1.

2.

10.

11

12,

12,

14.

B9

16.

17.

18.

20.

ZY
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Set RPTR ENABLE switch. All on
repeater operation.

Set CARRIER switch ON. Simulate a
signal on the input.

Set BURST switch ON. Allow signal to
be acknowledged.

Verify TRANS light ON. Transmitter is
granted.

Set BURST switch OFF. Burst tone is
required only for initial access.

Set PATCH ENABLE switch ON. Allow
the “*” to configure the system as an
autopatch when it is received.

Set TONE1 switch ON. First tone for
“®" character.

Set TONE2 switch ON. Second tone for
“* " character.

Set TONE]1 and TONE?2 switches OFF.
Remove the ''* character.

Verify PATCH light ON. The patch
mode is entered when the “*" is re-
ceived.

Verify TRANS light ON. The transmit-
ter should be enabled for the patch
(providing ENABLE RPTR is ON).
Verify AUDIO light ON. The audio
input to the transmitter is switched
when a carrier is present and the system
is in the patch mode (see step 1).

Verify TEL light ON. The telephone line
should be connected when the '"'*”
character terminates.

Set CARRIER switch OFF.Remove the

signal from the input.
Verify AUDIO light OFF. The input to

the transmitter is not switched when a
carrier is not present.

Set CARRIER switch ON. Simulate a
signal on input.

Set TONE1l and TONE3 switches ON.
Simulate the “‘#” character.

Verify PATCH light OFF. The system
should revert to the repeater mode when
the %" character is received.

. Set CARRIER switch OFF. Remove the

input signal.

Verify [.D. 8 seconds after performing
step 18. An I.D. will be pending due to
the transmitter usage; the anticipator
will generate the 1.D.

Set PATCH ENABLE; RPTR ENABLE,
TONEI, and TONE3 Switches OFF.

2-Minute Timer Program

1.

2.

10.

1.

NOTE: A
[.D. may

Set RPTR ENABLE switch ON. Allow
repeater operation.

Set CARRIER switch ON. Simulate a
signal on the input frequency.

Set BURST switch ON. Simulate signal
accompanied by burst tone.

Set BURST switch OFF. Burst tone is
only required at the beginning of a
transmission.

Verify TRANS light ON. Input signal is
being repeated.

Verify TRANS light OFF two minutes
after performing step 2. The transmitter
should be disabled when a carrier per-
sists on the input frequency.

Verify TIMEOUT light ON. The timeout
flip-flop is set when a fwo minute
timeout has occurred.

Verify 1.D. 8 seconds after the TRANS
light is turned OFF by shutdown (step
4). Timeout removes the transmitter
request and the anticipator produces an
1.D.

Set CARRIER switch OFF. Remove
simulated input signal

Verify TIMEOUT light OFF. Timeout
flip-flop is reset when the carrier is
removed from the input frequency.

Set RPTR ENABLE switch OFF.
seemingly inappropropriate
follow Step 9 due to contact

bounce in the simulation switch.

1-Minute Timer Program

Set RPTR ENABLE and PATCH EN-
ABLE switches ON. Allow repeater and
autopatch operation.

Set CARRIER switch ON. Simulate a
signal on the input.

Set BURST switch ON. Accompany
signal with burst tone.

Set BURST switch OFF. Burst signal is
momentary.

Set TONEI and TONE?2 switches ON.
Simulate “*” character.

Set TONEI and TONE?2 switches OFF.
Simulate removal of “*” character.

Set CARRIER switch OFF. Remove the
input signal; this implies that the tele-
phone party is talking.
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8. Verify TRANS light OFF, TELLIGHT

10.

OFF and PATCH light OFF one minute
after performing step 7. User must
fransmit once each minute or system
reverts to the repeater mode.

Verify 1.D. 8 seconds after TRANS light
is turned OFF. Pending 1.D. is generated
by the anticipator.

Set PATCH ENABLE
ENABLE switches OFF.

and RPTR

3-Minute Timer Program

1.

10.

11.

Set RPTR ENABLE switch ON. Allow
repeater operation.

Set BURST switch ON. Simulate open
access.

Set CARRIER switch ON for one min-
ute. Simulate signal in input frequency.
Momentarily reset CARRIER. Turn
CARRIER switch OFF and then back
ON.

Set CARRIER switch ON for one min-
ute. Simulate signal in input frequency.
Momentarily reset CARRIER. Turn
CARRIER switch OFF and then back
ON.

Set CARRIER switch ON. Simulate
signal on input frequency.

Verify [.D. three minutes from start of
second step. The system has been in use
for three minutes without the anticipa-
tor producing an 1.D. and so an I.D. is
required and generated by the 3-minute
[imer.

Verify two minute shutdown; timeout
light ON. Step 6 generates a continuous
carrier on the input frequency.

Verify I.D. 8 seconds after the shut-
down. The shutdown occurs I minute
after the 3-minute 1.D.; since the trans-
mitter has been in use after the I.D. and
additional I.D. is pending and will be
produced by the anticipator.

Set BURST, RPTR ENABLE and CAR-
RIER switch OFF. Expect I.D. from
contact bounce.

2-Minute Timer Program (Autopatch Mode)

This program evaluates the 2-minute

timer when the system is in the autopatch
mode.
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Set RPTR ENABLE and PATCH EN-
ABLE switches ON. Allow repeater and
patch operation.

Set CARRIER switch ON. Simulate an
Input signal.

Set BURST switch ON. Accompanied
with burst signal.

Set BURST switch OFF. Burst tone is
mo mentary.

Set TONE1 and TONE?2 switches ON.
Simulate “*” character.

Set TONE1 and TONE?2 switches OFF.
Simulate removal of ““*” character.
Momentarily reset carrier. Turn CAR-
RIER switch OFF and the back ON.
Verify TRANS light OFF and PATCH
light OFF two minutes after step 7. 4
continuous carrier on the input frequen-
cy during the patch mode causes the
system to shut down the transmitter and
revert to the repeater mode.

9. Verify 1.D. 8 seconds after the system

10.

reverts to the repeater mode. The pend-
ing 1.D. is generated by the anticipator.
Set CARRIER, PATCH ENABLE, and
RPTR ENABLE switches OFF. Expect
L.D. due to contact bounce.

I.D. Clock Signal Program

L.

2

Momentarily depress [.D. pushbutton on
SLU. Initiate an 1.D.

Verify consistent flash rate of CLOCK
lamp. The clock generator output is not
directly sampled since the clock pulse is
of such duration that a lamp would not,
respond. The clock is indirectly exam-
ined by looking at the output of gate 13
which reflects clock and flip-flop integ-
Fity.

Tone Generator Program

1.

2

Depress [.D. button on SLU. Initiate an
1L.D.

Verify TONE light ON in synchronism
with audio heard in monitor speaker.
The TONE light simulates the system's
tone oscillator used to generate the
pseudo ring signal and L D.

Validated Carrier Program

L)

Set CARRIER switch ON. Simulate a
signal
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2. Set BURST switch ON. Accompanied
by burst tone.

3. Verify VALID light ON. Carrier was
accompanied by burst tone.

4. Set BURST switch OFF. Remove burst
tone stimualtion.

5. Verify VALID light ON. A valid carrier
is a carrier that is initially accompanied
by a burst tone.

6. Set CARRIER switch OFF. Remove the
input signal.

7. Verify VALID light OFF. A carrier is
not present.

Transmitter Requests Program

1. Set RING switch ON. Simulate a tele-
phone ring signal.

2. Verify TRANREQ light ON. The trans-
mitter is requested when the telephone

rings.

3. Set RING switch OFF. Remove pseudo
ring signal.

4. Set CARRIER switch ON. Simulate

signal on input frequency.

5. Set BURST switch ON. Simulate burst
tone.

6. Set ENABLE RPTR switch ON. Allow
repeater operation,

7. Verify TRANSREQ light ON. Transmit-
ter requested by repeater.

8. Set PATCH ENABLE switch ON. Allow
autopatch operation.

9. Set TONE1 and TONE?2 switches ON.
Simulate the ““*” character.

10. Set TONE1 and TONE?2 switches OFF.
Remove the """ character.

11. Verify PATCH light ON. System is in
the autopatch mode.

12. Verify TRANSREQ. Transmitter is re-
quested in patch mode.

13. Set CARRIER switch OFF. Simulate
called party being broadcast.

14. Verify TRANSREQ light ON. Transmit-
ter is keyved when in patch mode and
carrier i1s not present.

15. Set RPTR ENABLE, PATCH ENABLE
and BURST switches OFF.

16. Momentarily depress INIT switch.

[.D. Pending Program

I. Set RPTR ENABLE switch ON. Allow
repeater operation.
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Fig. 12. Overall power distribution.

2. Set CARRIER and BURST switches
ON. Simulate use of the system as a
repeater.

3. Verify IDPEND light ON. Because the

transmitter has been used, and I.D. is
. pending.

4. Set CARRIER and BURST switches
OFF. Remove the input signal.

5. Venfy 1.D. 8 seconds after performing
step 4. The pending 1.D. is generated by
the anticipator.

[.D. In Progress Program

1. Momentarily depress I.D. button on
SLU. Initiated an 1.D.

2. Verify IDINPROG light ON. The light is
ON while the 1.D. is being generated.

Power Distribution

The power for the system logic unit and
the diagnostic test set enters via a 10-pin
connector on the SLU. The voltage supplied
via the connector is internally connected to
a pair of banana jacks. This is to provide a
parallel input path that is utilized when
power is applied from a battery or bench
supply during off-line testing. Figure 12
shows a general drawing of the power
distribution technique.

The raw 12 volts is cleaned up to remove
spikes by a filter network such as the one
shown in Fig. 13. The 12 volts is then
directly applied to the UJT timers discussed

+12 1= > + 12 "CLEAN"
INPUT I MF ] | 0-100MF 19 5V REG.
CE IC OR 1 —— ALUM. OR AND TIMERS
PAPER, SHORT | @ANTULUM
LEADS /77 /77

Fig. 13. 12V filter.
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/77 /77 77
2¢ USED ONLY ON
5 VOLT SUPPLY
FOR SLU

Fig. 14. Regulator circuit. Separate regulators are
used for the logic unit and the test set.

in Part 1. A 5 volt regular is used to reduce
the input voltage to the 5.0 volts required
for the TTL logic circuits. A separate
Signetics LM301 regulator is installed in the
SLU and DTS; this approach minimizes the
current requirements that would be required
if a single regulator were used and does not
provide an additional noise path into the
SLU from the DTS (see Fig. 14).

The pilot light is attached to the output
of the regulator in the SLU. The lamp is a
GE 338 and is operated at reduced ratings to
prolong the lamp Ilife and minimize the
current requirements (approximately one
half the current required at 5 volts). When
the light is ON it indicates that the regulator
1S producing output which in turn implies
that the 12 volt input is present.

The power supply is fused in the 12 volt
portion of the circuit for a current of 1
ampere; the 5 volt regulator incorporates
current limiting and overvoltage protection
as an integral part of the design.

The raw 12 volt input is controlled by a
DPDT switch. When the switch is in the ON
position, power is applied to the SLU and to
the DTS (if the interconnecting cable is
plugged into the 50-pin connector).

Figure 15 shows the power distribution
scheme for the DTS. A fuse 1s again provided
in the 12 volt line (1 ampere rating). There is
no ON/OFF switch in the DTS since all 12

| A
N\ FILTER $
! B VoLT e
0SC
50PIN/77 (&L REG
CONN
LAMP neas| /77
TEST
CIRCUITRY

Y3

Fig. 15. Power distribution for the DTS.
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volt power is controlled by the switch in the
SLU enclosure.

The average power consumption of the
SLU i1s 275 milliamperes at 12 volts; the
quiescent power consumption for the DTS is
280 milliamperes at 12 volts (during lamp/
oscillator test, the consumption increases to
630 milliamperes). When the DTS is connec-
ted to the SLU for monitoring the system’s
operation, the total power consumption is
thus approximately 600 milliamperes at 12
volts. Variations on the order of 300 milli-
amperes occur as the various status lamps are
lighted. Maximum power consumption is
approximately 1 amp (12 watts).

Display Circuitry

Figure 16 shows a partial diagram of the
lamp display circuitry. The 270 ohm resis-
tors are used to bias the lamps so that they
are normally dimly lighted. This is done so
that the lamp driver integrated circuits will
not have to endure the high current associ-
ated with a cold lamp when the lamp is
initially turned on. The lamp drivers are
essentially transistor switches that ground
the appropriate display lamp.

The diodes are used to tie all of the lamps
together for lamp test purposes. The diodes
isolate the lamps during normal usage while
permitting them to operate concurrently for
test purposes. The tone oscillator, like the

lamps, i1s enabled by supplying a ground
signal. The detailed oscillator circuit is
+5
6V 6V E
+12 LAMP LAMP
270 27
OSC 645 ING45
DI D2 LAMP
' DRIVER
Hj( .- 7 VIA IC.
IN645 | INE45
PUSH-TO-TEST P
LAMP/ 0SC
AMP
DRIVER
VIA L.C.
LAMP
DRIVER
VIAIC.
Fig. 16. Partial diagram of the lamp display
circuitry.
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Fig. 17. Tone oscillator circuit.

shown in Fig. 17. Diodes D1 and D2 allow a
single switch to be used for test purposes
with the 12 volt supply and 5 volt supply
sharing a common ground return.

Lamp Drivers

The lamp drivers are essentially 2Z2-input
NAND gates with open collector outputs
which function like conventional transistor
switches (see Fig. 16). For each point in the
logic to be sampled and displayed, a configu-
ration such as is shown in Fig. 18 1is
employed. The transistor switch in the lamp
driver is in parallel with the lamp test
circuitry (diode and switch).

Formal Outputs

The formal system outputs (key transmit-
ter, enable tone generator, switch audio
input to transmitter, and connect telephone
line) are already open collector switches and
can be used directly for enabling the display
lamps. However, so that the DTS can be

+5

LAMP
POINT
T0 EE)"_E}_O#-O !
SAMPLED 11 270 |IN645
LAMP v !

DRIVER 5 i
© L AMP/0OSC
>7

CONN.
Fig. 18. Lamp driver circuit.
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+5
LAMP
2NITII 470
TTER ™03 ess o6
270 SIGNAL

LAMP
TEST

Fig. 19. The diode D1 permits system monitoring.

used to monitor the system’s normal opera-
tion, an extra diode is used to block the
external relay supply voltage from entering
the display circuitry. Figure 19 shows diode
D1 connected to block the unwanted supply
voltage. Failure to include the diode would
allow the external supply to flow through
the relay and into the display circuitry and
associated power supply.

Conclusion

The foregoing two-part presentation in-
troduces a repeater control system that
offers many of the features frequently asked
for by repeater users. The initial design goal
was to create a small, reliable package that
would provide a good repeater without an
excessive number of components. Since this
control logic was designed and built, the
state-of-the-art has again progressed signifi-
cantly; the diminishing cost of ROM
memories, coupled with the announcement
by Signetics of an I.C. timer, now makes still
another ‘“‘generation” immediately feasible.

I am currently pursuing a revised version
of the system employing these newer de-
vices. While the system described here was
built using flatpacks mounted on “any
board” and unijunction timers constructed
on Teflon standoffs, the new system will be
designed around the use of dual in-line
packages mounted on a printed -circuit
board. The new system may also include, as
an integral part of the logic, the Touch-Tone
decoders and burst tone detector units. In
the meantime, the existing system serves as a
good starting point for any serious repeater
group.

...WAQZHT/1
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AUDIO BOOST

FOR

John J. Schultz W2EEY /1
40 Rossie St.
Mystic CT 06355

MOBILE TRANSCEIVERS

mall portable VHF transceivers as well
as some mobile units suffer from a lack
of sufficient audio power output. This is
particularly true of portable equipment
when it is used in a mobile installation. The
simple audio amplifier/loudspeaker unit des-
cribed in this article was specifically devel-
oped to boost the audio output level of a
portable transceiver. However, the circuit
used has far wider application in solid-state
receiver and accessory units. The circuit can
be used as the complete audio section
(preamplifier and power output stages) in a
receiver and is also ideal for use as the audio
section in a multitude of receiver accessory
units such as outboard product detector
adapters, audio selectivity units, etc.
Basic Amplifier Unit

The heart of the accessory unit, and
indeed almost the entire unit, is a new
microcircuit unit (hybrid integrated circuit
unit, depending upon how you define such
units) developed by Bendix Semiconductor,
Holmdel, N.J. Designated the BHA-0004 and

CAP 3 v supp
(A) 06 DT
r. EE J_ qﬁ
Ril RS
; PR,
CAP 2
Re "Lﬂ
R
| RIO
2 R4 B
SAP | C AAA O QUTPUT
4 % -
i ‘s Mc: E; gna >
T~ (e r‘
FEEDBACK O qz u‘ f"
\a \Da
Q6| _ouTPuT
SIGNAL | 2 AND
GND POWER
GROUND

available for about $6, it is a complete audio
preamplifier/power amplifier unit in a plastic
case measuring about 1 x 2 x 1/3 in. thick.
Certainly other integrated circuit af ampli-
fiers are available, but what makes this unit
unique is that it will deliver SW continuous
(not peak) power output using 12—14V dc,
requires no heat sink of any sort and
requires only a few external components.
The high impedance input (20 K{2) and low
impedance output (3—8f{l) make for easy
interface with a detector stage output and a
loudspeaker.

Figure 1A shows the internal circuitry of
the BHA-0004. Basically it consists of a
preamplifier stage and a class B complemen-
tary audio power stage. The idle current and
center voltage are preset for correct opera-
tion over a wide range of load conditions. A
20 mV maximum input will produce 5W
output into 3§{2 with a supply voltage of
12—14V dc. The distortion over the
300—3,000 cycle range is less than 1%.

Figure 1B shows the BHA-0004 con-
nected up with its external components for
use as an audio boost accessory. A very
simple noise limiter circuit is shown being
used ahead of the amplifier. It may, of

+12-14V (20V MAX)

(B)

s

T 100/20V
- 1000/20V

+
4n
e

Fig. 1. Internal schematic of the BHA-0004 amplifier unit (A) and schematic of the amplifier as used

for an audio boost accessory unit (B).
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B & W MODEL 3314

course. be eliminated for use of the unit as a

l."“.E MPHH straigh‘t audio amplifier. It was added be-

A solid state R. F. Dip Oscillator. Battery Craaie 130 :
operated. Ideal for lab, bench or field use - cause of the specific use for which the

when measurements of tuned circuits, an- & CCL A accessory unit was intended — operation of a
tenna and the many other needs of a grid & .

dip oscillator are required. | - portable transceiver in a mobile situation —
Specifications :

-_ | ' sceivers do not
Continuous 2-230 MHz with 7 plug-in coils i _ mﬂSt_ p{?rt?ble _trar_l ewvers d _

(all coils included) contain noise limiter circuits. The capacitor
Frequency accuracy =3% - s : ) e

One type 9 Volt battery to operate : values shown are not critical in an applica-
tion where speech response only is required
and similar units of perhaps as little as half

the capacitance values shown may be used.

See your dealer or write:
Barker & Williamson, Inc. 3 .
Canal Street, antul Pa. 15007

WORLD QSL BUREAU

5200 Panama Ave., Richmond CA USA 954804

THE ONLY QSL BUREAU to nandle all of
your QSLs to anywhere; next door, the next
state, the next county, the whole world. Just
bundle them up (please arrange alphabetically)
and send them to us with payment of 5¢ each.

PARTS! TUBES!

ﬁq,‘hﬂ' Send For ’P(‘ 36¢

CORNELL S {.'IEI" l._..tlp'
New Color tube  ORDER FREE

Catalog IF NOT SHIPPED

48 Pgs. New ltems IN LOTS OF 100 IN 24 HOURS' |

4215 S University Ave. San Diego, Calif. 92105 || [RSGtaattrs el
The photograph shows how the amplifier

unit is mounted inside a simple loudspeaker
enclosure. The BHA-0004 is simply fastened
to the back of the loudspeaker face by
ale epoxy cement. This method of mounting

, appears simple but is actually extremely
$olid Htate Tube Replacements secure. In fact, it may be undesirable in

5U4/$2.50. 5R4/83.25. 866A/$7.50 some cases since the unit cannot be removed
Voltage Unllhlq=|‘~—l{ll{\f Input/$6.95 without breaking it, other than by the use of
_ special epoxy cement solvent. The capacitors

$end for FREE CATALOG are wired directly to the amplifier unit and

Contains Over 300 Popular Devices between the unit and the potentiometers
Add 25¢ Postage mounted on the loudspeaker enclosure wall.

G. F. ELECTRONICS Box 14 Greenwood, Mass. 01880 | | There are no adjustments that need be made
- to the completed unit.
Central New York Specialty Headquarters

FM by STANDARD COMMUNICATIONS

Summary

The compacting and simplification of the

and CLEGG audio portion of communications receivers
ANTENNAS by HY-GAIN has really reached a new point of develop-

Aside from the extreme convenience iIn
Write for listing, updated twice monthly | construction, the greater cost of separate

CFP ENTERPRISES solid-state components for similar perfor-

866 Ridge Road l mance alone augurs for the greater use of
Ludlowville, N. Y. 14862 such amplifier units in amateur designs.

607-533-4297 .. .W2EEY/1
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Bill Hoisington KICLL
Far Over Farm
Peterborough NH 03458

| OW-COST
POWER

ON SIX

ME TERS

For battery portable, mobile and emergency rigs, M and AM.

circuits, and components for homebrew
generation of up to SW (input) on 6 meters,
for use with FM or AM, using reasonable
cost transistors. A 2 to %W output is
obtained from a crystal oscillator, followed
by a parallel connected pair of Motorola
HEP 75 transistors. These list for $2.95
amateur net, so you can see the truth of the
low-cost mention.

This is a description of design methods,

The output can be pushed to equal that
of the famous Gonset Communicator series,
and nothing stops you from adding a couple
more 75’s, using the described methods, for
a l0W rnig.

The actual specs furnished say ‘‘total
dissipation, 3 watts’’. That’s for each transis-
tor! You’re out of the dry cell class then,
but the Globe Co. has remarkable non-spill-
able lead oxide storage batteries that will
surprise you, for portable and emergency
work. So here are the details.

The Motorola HEP 75

In a box of goodies recently received
from Motorola were some HEP 75 transis-
tors which are the HEP low cost version of
the famous 2N3866, the solid state “‘Little

MAY 1973

Five Watter” for VHF and up into UHF. The
real test was soon applied by soldering one
in on 432450 MHz in the place of a
2N3866, and sure enough it showed up
equally well. Since that day I have used
them for added power in a variety of places
from 50 to 450 and they have all worked
like the 2N3866, so here we go with details
of how to add a 5SW amplifier to your
present 6 meter FM or AM solid state
portable rig.

The One Watt Crystal Oscillator

Time was, in the good old tube days, you
could run a lot of power out of a crystal
controlled oscillator. The Taylor Tube Co.
once advertised a crystal circuit, using ex-
actly two tubes (Taylor, of course) that ran
one KW (one kilowatt) dc input to the final.
CW that was. These days control crystal
manufacturers seem very reluctant to say
just how much milliwattage you can run
through their thin little pieces of quartz. So,
unless or until they come up with a definite
fieure beyond “two or three milliwatts,”
we’re on our own for awhile.

It’s all very well for them to say “‘a
couple of milliwatts’ but if you pursue this
policy down the line, and up in frequency,
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you can end up with a lot more transistors,
amplifier stages, coils, and other compo-
nents, than you originally planned on, as
well as having spent more time, dollars, and
cerebration than absolutely needed. Let’s see
what can be done to push the power per
stage a little with these $2.95 devices with
their 3W dissipation figure. :

The schematic (Fig. 1) shows my favorite
crystal oscillator starting out in the 1970
decade which runs one of these — the lively,
always ready to go — HEP 75-2N3866.
There is a slight difference in the specs on
the HEP 75 and the RCA 2N3866, this latter
rated at S5V and the former 20V. So for an
AM rig watch out for that collector rating
under modulation which can double the
battery dc voltages.

Recently, needing maximum power in a
minimum package (always an interesting
idea!) I kept pushing the 50 MHz oscillator
power up and up until there was over a watt
going into it and over 2W coming out, which
was driving the final in great style. Remem-
bering the old trick of putting a pilot light
bulb in series with the crystal, I soldered in a
No. 48 bulb, as can be seen 1n Fig. 1, and
sure enough, it lit up. Just a dull red glow,
but checking with the “*Amateur’s milliwatt-
meter’”” 1 found between 10 and 25 mW,
depending on the tuning and output loading,
as well as the battery voltage. This can also
tell you interesting things about the oscil-
lator such as how much of the generated
power is being devoted to feedback and how
much to the next stage.

Just how much power can you run
through these VHF crystals? Recalling those
not-so-long-ago (the late 1950’s) tube days
when over 100V and 20 mils to the plate of
the oscillator brought on crystal instability, 1
pushed the oscillator under test still further,
first making sure I was not using one of my
favorite crystals. The oscillator output came
up to %W at 50.2 MHz, and the rf showing
in the bulb in series with the crystal indica-
ted about 20 mW. So far, no frequency
shifts, noise, power jumps, or other noxious
conditions have shown up. You can leave the
crystal current indicator in or not, as you
please. I checked the output with the bulb in
and out and you can just see the difference,
of some 15 mW out of perhaps 500 or so.
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I just checked once again on the stability
by listening to the carrier on my lab receiver
which has a reasonably narrow bandwidth,
and everything sounds fine. A good, solid
“plunk” is heard when the oscillator i1s tuned
in from one side, using L1 and C1 of Fig. 1,
and an even, gradual climb on the other.

Incidentally, the coil being used just now
is one of those tiny Piconic Co. jobs, the
BK121K713Y1, less than 1.8th in. thick, so
it’s evident that you can pack the whole
oscillator down to a real small size.

The emitter circuit as shown allows you
to choose the power and current you want,
and then put in a single resistor of the value
found. The power control with R1 is very
smooth as it should be. Check the output
coupling very carefully when the oscillator is
running and loaded with the amplifier input,
because it is easily possible to overload it
and keep it from starting up, even though it
is a very good oscillator.

That about winds up the oscillator de-
tails. It is quite easy to assemble, and is not
critical or touchy at any point.

The RF Power Amplifier

With the crystal oscillator bowling along
nicely at 2 to %W output what will the
amplifier do? The schematic, Fig. 2, shows
the circuit, which runs smooth as silk and
started off with a watt and a half output
right away. The layout is shown in Fig. 3.
After a number of tries in paralleling the

A
— XTAL

5-80 pF

m
h
]
e

10

100 n

@ 9-180 pF
ARCO 463 77

!

+(10-14)
vDC

+(10-14)
vDC

Fig. 1. Pictorial view of the oscillator schematic.
For tuneup purposes, insert a No. 48 bulb at point
“X'" in the crystal lead. The resistor connected
from the base to +(10—14V ) should be 4.7K. L1 is
10 T No. 22%" diameter with the tap at 4T from
the collector end.
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HEP 75 transistors, with wires, soldering to
the cans., etc., — not all successful I must
admit, with some trouble from overheating
when soldering the cans onto the relatively
heavy copper strap of L1 — | took a little
time to work up a mechanical paralleling
holder which did an excellent job immedi-
ately and can be modified to hold not only
two transistors but three or even four. This
simple little plank is shown in Fig. 4 and is
made of copper clad stock. If you want to
be real fancy and obtain better heatsinking
at the same time, use a piece of copper of
some thickness, such as 1/8 in. Heat is a bulk
effect and is conducted away faster by a
thicker piece of metal. Notice the machine

screws tapped into the copper clad, which
allows insertion of the transistors after sol-
dering to the copper strap of L1. This avoids
excessive heat on these devices which, even
though made of silicon and able to stand a
certain amount of soldering, I'm beginning
to think do not really appreciate such
treatment. In fact, I'm going to keep my
iron away from them in the future. After all,
that little plank shown in Fig. 4 can easily be
skinned down to very small size if needed
for higher frequency. As mentioned, you
could easily put three, or even four in the
circuit. I started out with a pot in each
emitter circuit but found nothing critical
there either, so I don’t think it is necessary
to have adjustments for each emitter, al-
though it is always interesting during tuneup
to have a few more knobs to twirl.

The collector circuit is well tapped down
on LI, as you can see, and has always
behaved perfectly, tuning at very close to
the same place on the 100 pF variable
capacitor C5, of Fig. 2. The combination of
a copper strap inductance, the groundplane,
the shield wall, and the low-impedance
collector tap all make for a good Q, which
shows up in the good handling of the
resonance curve of L1.

The output circuit is the wusual series
capacitor, also tapped down on the induc-
tance L1, and is well able to variably load
both test bulbs and 50£2 cables.

After you get the breadboard amplifier
running properly in the size shown, you
could think about installing it in a minibox.
For instance, substitute a much smaller colil
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Cl-ARCO 463
C2-ARCO 462
CT-ARCO 463
LI-8 TURNS |/4 in. COPPER STRAP,
3/4 in. 0.D., 3-1/2 in. LONG.

Fig. 2. Schematic of the 5W amplifier. The rfc
should be approximately 7—10 UH. C6 is 1000 pF
disc ceramic. Q1 and Q2 are HEP 75's.

for L1, which i1s the largest component,
being sure to check it for output power
when you do, and you could put in a
Johnson type M variable which is only
5/8ths by % in. in size, plus a fixed capacitor
as needed. And test them first on the
breadboard as shown!

Tuning Up

This should include voltage tests, current,
frequency checks, and output. Hour after
hour get used up on the bench with this sort
of work, but it’s fun and if it also saves you
time, well, that’s fine with me.

I often think — having been in “radio”
for over half a century now, that if 1 have
trouble tuning up these little beasties, what

will the beginner do? Well, if he reads this he
can at least overcome the troubles I found.

The first thing in tuning up is to get some
drive into the amplifier base and start
building up current from that. Actually,
there are two coupling capacitors shown,
and you really only need one. These are C2
of Fig. 1, and C1 of Fig. 3, which are seen to
be in series when you connect the oscillator
to the amplifier. If you leave them on two
separate planks this is handy sometimes for
cable matching, but if you mount these units
on one baseboard you only need one coup-
ling capacitor.
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There being no dc bias on the amplifier Ve

base you rely on the oscillator drive to turn 7
on the amplifier, and there is plenty of drive
there to do this. As soon as you begin to get BB ELT

collector current you start in on the main 4 £
tuneup job, most of it being concerned with

obtaining a good match for the collector ‘@ ~) i
circuit, a matched load, and checking for i : 177
resonance in L1. Be very sure you are not @ n A &

tuned up on a harmonic. It’s not too likely o[ [ Z_ e ] e7)'7

but it can happen. E@F 2 B {: s

Build up the drive and collector current a rrc|]
little cautiously, using Cl1 of Fig.2 and
working with R1 to adjust the current.
Generally you will not be able to push (via
drive and R1) the current up to the full 350
mils, or perhaps 400, until everything is

J2 NO. 407

IR
:
5

ouT iPW

matched and tuned. You may notice a at8 —e )
buildup and then a drop in rf output as you Sl g == B
push the current up, before you reach the ,E;E: 100 pF
p el . : . _s=
happy condifion of having everything going =iem
right. This i1s why you generally see a lﬂ; ™ E0AD OR
variable resistor in most of my emitter BRACKET '
circuits, at least for breadboards. Fig. 3. Layout of the 5W solid state 6 meter am-

plifier. The rf decoupling network between the amp
The oscillator drive you need should also and +12 can consist of 4 .001 disc ceramics and
be adjusted with R1 of Fig. 1, along with the 59T No. 28 on a %W resistor.

Sub-Audible tone

CLIPREAMP

.

Clipramp & BEEN

B R T

® Compatible with all sub-audible tone systems such as

Increase your talk power without exceeding legal limits, The Private Line, Channel Guard, Quiet Channel, etc,
Madel 372 Clipreamp will keep your audio levels uniform for ® Glass epoxy PCB’'s & silicon xstrs throughout.
maximum efficiency of your transmitter. Compression level ® Any reeds, e:-:ceEt special dual coil types may be used:

variable to meet your requirements. Motorola, G. RCA,S.D.L., Bramco, etc.

® All are powered by 12 vdc.
PRIGE. o i e e ot e e i e sl ONLY $19.95 ® Use on any tone frequency 67 Hz to 250 Hz

: ®Small size 1.5x 4 x . 75"
See your dealer or write: 4 ® A|ll parts included except reed #nd reed socket
Lk [ ® Postpaid — Calif. residents add 5% sales tax
Barker & Williamson, Inc.

(BW
Canal Street, Bristol, Pa. 18007 CDMI\IQINICATIU SPECILISTS

([MpreAIN]
EXCLUSIVE 66 FOOT _ 75 THRU 10 METER DIPOLE Is
NO TRAPS —NO COILS — NO STUBS — NO CAPACITORS 04 A~

Fully Air Tested — Thousands Already in Use
o= g}: —— — ——— t ———Jw®

1
— =3 — . = 4= 4 i

— L5 i P L o |
_ 1" = X \
by

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

Model 75-10HD $60.00 66 Ft 75 Thru 10 Meters Model 75-40HD $40.00 66 Ft 75 Thru 40 Meters
Model 75-20HD $50.00 66 Ft 75 Thru 20 Meters Model 40-20HD $33.00 35 Ft 40 Thru 20 Meters
Model BO-40HD $42.00 69 Ft 80-40-15 Meter (CW)

N OR THRU YOUR FAVORITE
ORDER DIRECT OR WRITE FOR C[MDR sA] 300 S. Shawnee DISTRIBUTOR

FULL INFORMATION Leavenworth, Kansas 66048
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e 34 is o
CUT OFF
COLLECTOR
LEADS
2-56 or 4-40
TAPPED INTO
} /- Ak THE COPPER
CLAD
1 4
BASE
LEADS
k|

SOLDER BEFORE
INSERTING QI & Q2

EMITTER
LEADS

Fig. 4. Parallel adaptor for HEP 75 transistors. The
material can be copper clad; or for better heat-
sinking, solid copper. Drill the holes for the
transistors for a tight fit and lock them into place
with the machine screws.

oscillator output coupling capacitor C2. Af-
ter a little playing around with these con-
trols, and the others on the amplifier, you
will get the hang of it (with luck) and find
your output climbing toward 2W or even a
little more. You can add another 407 bulb
to check the output power. Use a separate
series matching capacitor for each bulb, and
check loading, possibly using the output tap
at three turns, or even two turns, instead of
at four as shown, because the impedance of
two loading bulbs in parallel 1s naturally
lower than one only. About this time also,
keep checking the temperature of QI and
Q2. Putting your finger on them after
running a few minutes will do for a start. If
you can keep your finger there, you’re all
right. If you wet your finger and it sizzles,
that’s not so good! Several small drops of
wax in a line running from the transistor
case over the paralleling plank and onto L1
can tell you quite a story about your
heatsinking! Of course you don’t have to run
SW (o them, and you can also parallel four
instead of two, as mentioned. Rated dissipa-
tion is 3W each, and with an efficiency of
around 50% vyou should do all right at 5W
total for the two.

For output indication | have been using
the 1AW No. 407 bulbs lately, which show
up well as an easy-to-match rf load, and
work even up to 450 MHz, except for the
fact that they are the flashing type with a
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bimetal contactor inside the bulb where you
can’t get at the darn thing to choke it off!
As soon as this pesky little strip in the bulb
warms up it begins to turn your load on and
off at about one second per click. The story
is that not all bulbs load up well with rf, but
this one does. Hope to find time soon to test
a bunch of them for you. On 450 MHz by
the way, use as little as less than 1 pF for the
series matching capacitor to ground. That is
for the pilot light bulb No. 407 used as a test
load and rf indicator for output.
- Once again, when everything is tuned up
and matched, the oscillator inductance with
the crystal, the proper amount of oscillator
drive into the amplifier base, L1 tuning
correct, amplier collectors fastened properly
and matched, the whole assembly is so stable
you can put your finger on the hot end of
L1 and the bulb will still light, although it
will be less brilliant of course. I use a switch
to throw in two lantern batteries for about
10V (after a few days) and three of them for
14.5V. This simple battery-saver scheme 1is
quite useful for local contacts.

Hope you have as good luck with your
tuneup.

Power Considerations

We're now getting up into the battery
drain which is near the practical and econo-
mic limit for dry cell batteries. The usual
“lantern” batteries are rated at 500 mils (*2
an ampere) by Union Carbide, with some of
the heavier ones going up to 1A, so with
144V on the final, and the class B modula-
tor still to be reckoned with, if you're on

- AM, the next step for portable power looms.

As far as I'm concerned this is the lead oxide
battery of the Globe Co. It is non-spillable
and maintenance-free, and yvou can draw
40A from one of them without damage (to
the battery, that is!). This kind of power
from a portable battery begins to make our
dream of a 25W jacket-pocket rig realizable.

Well, if two transistors in parallel are
better, how about three or maybe even four?
(I'm reserving the push-pull parallel job for
my 25W dream rig.) Also, high powered
transistors can be brought into play if
they’re not too high also in dollars.

.+ NICEL
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Now! Get all the advantages of Regency
2 Meter FM...on the 6 Meter FM Band, too.

12 Channel
6 Meter FM
Transceiver

1".'l.\ L ——
'_,,-f -, =%
F_/ \ . —
e

Model HR 6
$239.00
Amateur Net

_ Designed and use tested to perform against
TVI. Designed to utilize the most modern
components of the solid state art—integra-
ted circuits, dual gate MOSFET transistor,
silicon BET power transistor, etc. Designed
with the power in the frequency range to
work FM Skip. And, designed and built in
America In a compact package that will
appeal to your taste and pride of ownership.

Complete dash mount
operation . . . does not

require black box power Ty SPECIFICATIONS
hog in your trunk Power Output: 25 watts Min. @ 13V DC
25 Watts Out e T e i

; E nnels: with independent switching
Long Range Signal Capability Sensitivity: .35V (nom) 20db quieting
12 T and R Channels Selectivity: 6db + 16KHz
Independently Switched Audio Output: 5 watts max.
144 Frequency Combinations  Size: - 2A"xB6%"x 9%"
5 Watts Audio output State of the art receiver utilizes MOSFET mixer for
Compact for Dash Mount. m:nw e s

It
"E? American Made
eqemcg_ ELECTRONICS, INC.

7707 Records Street - Indianapolis, Indiana 46226
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id you know that Motorola has the
Dname Handy Talky all sewed up — and
that includes Handie-Talkie or any similar
deviations? Bless Motorola and their lawyers
who are trying to preserve this most descrip-
tive term from public use.

Most of the early ham band transceivers
were Motorolas, whether they were rebuilt
seconds from the production line which had
fallen into amateur hands or merely stolen
units which mysteriously surfaced at ham-
fests and conventions. Some of them worked
pretty well — others remained the seconds
they started out.

The main source of these HT boards and
parts has been Art Housholder, the chap who
runs Spectronics (Illinois) — and who has a
multi-million dollar inventory of stuff from
nearby Motorola. Art seems to always have a
few HT’s in his pockets ready for sale.

MAY 1973

Wayne Green W2NSD/1
Editor-Publisher

HAND
IRANSCEIVER
MADNESS

The result for the amateur has been that
he could get together with Art at a hamfest
or convention and buy a complete HT-220
transceiver for about $275 that would cost
perhaps double that or more if bought from
Motorola directly. This 1s why there have
been so many HT's at hamfests and conven-
tions — hams know a good deal when they
see one. This 1s good for Motorola, too, for
it provides a way of getting something for
HT’s that otherwise might not be satisfac-
tory — there 1S no evidence to indicate posi-
tively that fresh new HT’s are being sold
through this system, though it would seem
that they could be moved along at that price
and still make a profit, since the high cost of
commercial selling and commissions would
be eliminated. This might run Motorola into
trouble with commercial customers and
maybe even the government — isn’t there
some rule against selling the exact thing for
two different prices?
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Hams have benefited greatly from the
flood of HT’s. Thousands upon thousands of
them are now everywhere wherever hams get
together. Channel 94 sounds like a CB
channel at bigger conventions.

The more serious FMers latched onto
HT's early in the game and they keep them
at hand day and night. There are more
repeater owners than you might think who
sleep with their HT's more than they do
their wives.

Picture yourself as the proud owner of a
new repeater — walking along in the local
shopping mall with one HT on each hip —
volume turned up high and squelch on. You
leave your ham buddies for a minute to go
through a crowded restaurant to the rest
room in the back. Just as you are in the
middle of the place one of your friends
breaks through the repeater with, “Which
way 1S the toilet?”’ About one hundred

The Standard 146A is a 5 channel unit that runs
< Watts output.
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people suddenly are completely silent as
your face turns bright red and you spin
around and head out as fast as you can.

Varitronics came out with an HT-2 short-
ly before disappearing into the woodwork,
leaving a lot of customers and others
screwed. The rig was nice, but the shock to
the Japanese manufacturer was so severe
that he has only just recently been trying to
sell to the U.S. again. Pity, for the gear is
great.

The next hand transceiver to come out
was the Standard 146. This five channel job
with one watt out was priced competitively
with the HT-220 at $279. It was about the
same size as the HT-220 with the Omni
case — the one used for the five watt model
or the six channel two watt model, but was a
little longer to allow room for the nicad

penlite cells instead of the special (and
extremely expensive) nicads required by the

HT. The 146 also used the regular HC-25/U
cyrstals instead of specially made crystals
which have to be soldered into place. Chang-
ing crystals in the HT’s is so difficult and so
expensive that it is normally avoided in
every way possible. The 146’s can be
changed to new channels in a minute or
so — and they use the regular Standard 826
crystals which are in stock at most dealers.

The provision for an external mike on the
146 made it very nice for hamfests where it
can be worn on a belt and the mike hung on

the case when not in use.
The introduction of the 146A resulted in

dealers selling off their stocks of 146’s for
around $220, certainly one of the best
bargains seen in amateur radio in recent
years.

Standard Communications got into a bind
for a while when the deliveries of automatic
battery chargers got way behind the 146
deliveries. Fortunately it turned out to be
very simple to charge up the transceivers and
the chargers were not badly needed. The
nicad cells plug into a battery holder, which
in turn snaps into the transceiver with
ordinary battery connector such as is used
on 9 volt transistor radio batteries. Any
twelve volt power supply can thus be used to
charge the nicads. The battery pack comes
out of the 146 in two shakes and snaps onto
the twelve volt supply.
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Now that Standard chargers are available
in quantity it is a bit easier — you just set
the transceiver into it and snap the switch to
normal charge or trickle charge.

The newest hand unit has just been
announced by Henry Radio — with the first
ad being in the December issue of 73. This
one has six channels — plug in crystals —
uses regular nicad cells —is made of very
light weight (but strong) material — runs two
watts out (three watts when fully
charged ) — and is almost exactly the same
size as the Standard 146A. Henry is selling
the Tempo/fmh for $189.

One other company is also importing the
KP-202 hand units — the same rig Henry is
selling — and this is Grove Electronics. They
are small and were advertising for a while

only in the Repeater Bulletin. Recently they
have joined the ranks in 73. They have the
advantage of having a full set of accessories
available for the unit — short rubber whip
with the special antenna connector on it — a
set of ten AA nicads — a leather case — and,
best of all, a $25 charger unit with a timer
built in for fast or slow charging. The Grove
nicads can be fully charged in three hours
with this system. Grove is selling the whole
bundle — transceiver — nicads — rubber and
regular telescoping antenna — case and char-
ger for $270.

Some of the other manufacturers of
commercial hand transceivers might do well
to take a closer look at the Motorola system
for moving seconds. The GE, Bell & Howell,
Sonar, Hallicrafters, Johnson, etc., are all
good units, but out of reach of the amateur.
The amateur market for hand units has just

been scratched.
Those amateurs using hand transceivers

have been having a fabulous time. Some have
been using them for such esoteric achieve-
ments as making horseback mobile con-
tacts — skiing mobile-— kiddy car mobile —
skateboard mobile — ice skate mobile —
swivel chair mobile — etc. The latest FCC
regulations dictate that a hand unit be called
mobile, wherever it is used, even in bed.

One and two watt hand units will usually
get into a repeater just fine if it is line of
sight. Repeaters such as WIKOO on Mt.
Mansfield pull in hand units from 50 or
more miles out with ease, enabling contacts
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over 150 to 200 mile paths to higher
powered mobiles in Ontario from the north-
ern parts of New Hampshire.

The term ‘“"Walkie-Talkie’” is not regis-
tered and this is safe to use with any hand
transceiver, being beyond the grasp of
Motorola and its horde of lawyers. Generally
the larger transceivers are thought of in this
context — units such as the Drake TR-22
which is more of a shoulder strap rig than a
hand-held.

The TR-22 is a very good deal, really,
selling at under $200 and having its own
self-contained batteries (nicads, usually),
with built in charger, six channels, etc. This
one watt rig has astounded thousands of
delighted users with its coverage.

Another very similar unit is the Tempo/
fmp, with eight channels, plug in whip
antenna, battery pack that unsnaps, hi-low
power switch (3 watts max), and other
features. This sells around $225 with battery
pack.

Amateur ingenuity can be used to convert
some of the smaller transceivers into
walkie-talkies. The Ross and White is ideal
for this, with its power saving 10-1-0.1 watt
swiich. In the car you swiich to 10 watts —
on the shoulder to 1/10th watt, with 1 watt
available 1in times of need — or even 10
watts, if your battery will take it. This has

twelve channels too. |
The application for hand units is un-

limited. Once you have one you find that
you are using it a lot of the time. If you have
much in the way of ham friends you will
find vourself using rigs for talking between
cars on trips — for keeping in touch when
you are walking around a town separately —
for checking out other gear — club meet-
ings — in restaurants to show off to non-ham
friends — on hunting trips (this can be bad if
you are using a repeater channel as your rig
will suddenly start making a big noise just as
a deer is in sight and that will blow the
whole thing). If your wife is licensed you
can use your rigs in place of CB gear so she
can remind you of things she needs when
you are at the store — or she can tell you
about non-business calls — there are just too
many applications to cover.

. .W2NSD/1
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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 turq,-;?"’ ;
the handle and there it is. Like other ROHN big
communication towers, they're hot dip galvanized |}X
after fabrication to provide a maintenance free, ||
long lived and attractive installation. ROHN towers ﬂi
are known and used throughout the world . . . for H
almost a quarter century . . . in most every type of ﬁ
operation. You'll be in good company. Why not [
check with your distributor today? |, j

RD H N@ MANUFACTURING

DIVISION OF UNARE
ANDATERET e
P.O. Box ED{JD/ Peoria. Ill. 81601
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Charles Landahl W5SOT
121 Barranca Road
Los Alamos NM 87544

180 k27

An old amateur band revisited.

Whiie browsing through FCC Rules
and Regulations governing low-
power communication devices, Part
15.203 caught my attention. The FCC
radiation limit placed on a low-power
device operating between 10 and 490 kHz

is determined by dividing a constant
(2400) by the frequency in kilohertz. This
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+120V +150V |
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Fig. 1. Experimental rig for tests on 180 kHz.
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yields field strength in microvolts per
meter at 1000 ft from the device. For 240
kHz the computed value would be 10 uV.
Part 15.203 allows the use of 1W maxi-
mum plate input power to a communica-
tion device operating between 160 and 190
kHz. Although plate power is increased, a
limit is placed on the length of antenna.
The antenna cannot exceed 50 ft total
length as measured from the plate coupler.
The lead-in or transmission line must be
counted as part of the antenna.

QRP rigs have always interested me, and
this challenge in the low frequency bands
could not go unaccepted. 1 built the rig
shown in Fig. 1 and tested it for distance
with the friendly assistance of Bill Hansen
(WASJVY) and Bill Baird (W5GXU). With
short antennas, such as 5—10 ft connected
to the pi network, the local coverage 1is
good even though my QRP rig is working
at about 500 mW instead of the allowable
1W. Three distances were tried: 10 miles, 2
miles, and 1 mile. The only distance from
which I could receive a signal was 1 mile
and under.

Many factors enter into the distance at
which reception is possible, and a full
discussion is beyond the intent here. Fac-
tors pertinent to a distance test are con-
tained in many textbooks and in other
excellent sources from which notes have~
been compiled over a number of years. In
those years no thought was given to publi-
cation. It is regretfully impossible therefore
to list sources or give deserved credit
inasmuch as my notes are incomplete.
However, these examples from my notes
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will help to illustrate some of the principles
which govern transmitting and receiving rf
energy.

The free-space transfer of power be-
tween two antennas depends upon the
number of wavelengths between antennas
rather than the numerical distance. The
energy available at a common receiving
location for 500 kHz and 50 MHz can be
compared when the effective radiated pow-
er at the transmitter is 1 kW and the
distance, in this example, is about 18.6
miles (30 kilometers).

3x10°
Wavelength = e meters
Therefore, 500 kHz = 600 meters
50 MHz= 6 meters
(one wavelength for each frequency)
30,000
Separation is: ’6 00 = 50 wavelengths
30,000
— = 5000 wavelengths
Power Received Pr
Then, . - =
Power Transmitted Py
by
( = )? = watts

where n is number of wavelengths between
transmitter and receiver.

By substition,

1000 (—)*  =5.6mW for 500 kHz
Rn s T <1
o5=Csogg)? = 0.56 uW for 50 MHz

Remember, these are examples for the
same physical distance and serve to demon-
strate why receivers for high frequency and
VHF generally have high-gain front ends
and why broadcast band receivers can get
by with a mixer stage coupled to a self-
contained loop antenna. Bringing the 6-
meter signal up to the 5.6 mW level would
require about 40 dB :of amplification.
Furthermore, to build each of these signals
to about 600 mW at a detector would
require about 20 dB amplification for the
low-frequency signal and 40 + 20 dB for
the high-frequency signal. That is a respec-
table amount of amplification and becomes
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a reason why several i-f stages are to be
found in HF and VHF gear.

Rf power passing through a free-space
area does not depend on frequency. The
amount available can be stated in watts per
square meter by using this formula:

3Py P
gma: d

= watts transmitted
= meters from transmitter

But, the power available to the receiver is
dependent on frequency because the effec-
tive area for capture of rf energy by the
receiving antenna is dependent on wave-
length. The power available to a receiver is:
Pr = watts/square meter X the area
(effective)
Without going through the calculations, let
me jot down from my notes several ap-
proximate values for effective areas:

Half-wave antenna
0.130 x t[15.'.*'»111".1'~?:l|e:ngth)2

Short Dipole 0.119 x (wavelength)?®

Short vertical near earth
0.059x x (wavelength)?

For the 500 kHz case we have: (ﬁOO)zx
119 = 43 200 square meters and for 50
MHz it becomes (6)*x .119 = 4.32 square
meters.

These effective areas for capture illustrate
another fundamental reason why HF and
VHF enthusiasts put up beams or literally
“hang out more wire” to improve the
signal strength before it is passed on to the
receiver.

Now to get back to the low-frequency,
low-power tests. The tests we made were
over poor, dry soil, with at least one
canyon between transmitter and receiver.
In addition, the antennas were randomly
oriented with respect to one another.
Making all the same calculations for our
test, 1 mile comes close to being 1.61
kilometers and the wavelength of 180 kHz
is close to 1667 meters. Therefore, since
this discourse is illustrative, I’'ll beg the
rigorous issues and say that for this case:

Pr e 119
0.45 watts 1

045 x .014=6.3 mW

o
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Which would be a respectable signal if our
transmitting antenna were efficient and all
of the power was radiated. The hooker is
the 50 ft limit on the antenna. It is
extremely short compared to a half-wave
and the efficiency of radiation is decidedly
low. The poor soil and randomly oriented
antennas didn’t help matters. I felt we were
fortunate to hear anything from the QRP
rig at 1 mile. An old surplus Navy RAK-7
receiver which has two stages of rf ampli-
fication ahead of an oscillating detector
apparently made the difference. No effort
was made to match my 160m inverted-L
station antenna to the RAK-7.

There isn’t much need to elaborate on
the QRP rig. It was built from junkbox
parts. A 6U8 tube would have been prefer-
able over the 6AW8. The former has a
rapid heat-up filament. The oscillator is an
electron-coupled type which affords a mea-
sure of isolation and minimizes frequency
shift due to modulation. The rf amplifier is
self-biased in order to make the most of
the available drive. The 40 mH choke in
the amplifier plate circuit is nearly self-
resonant to 180 kHz. The pi network was
selected to load a 50 ft piece of wire
reasonably well in the face of a 50 k{2
plate impedance. The modulator is a con-
stant-current type and matches the impe-
dance of the rf amplifier fairly well.

Any other microphone preamplifier will
work in place of the one shown. I hap-
pened to have a surplus carbon microphone
which has 2 k{2 resistance. The power
supply is of the small preamp type and
happens to be the limiting factor for the
power input to the final amplifier. Modula-
tion was less than 100%; however, we had
to resort to CW for the 1 mile test so that
didn’t matter.

This experiment made it obvious why
CB equipment is designed for use in the
11m and higher frequency bands. A small
transistorized 1W 180 kHz transmitter and
receiver would not be hard to build, but,
that 50 ft collapsible antenna would be

’ of a problem!
Botnetiis 3 ... WSSOT
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73 Magazine,

Enclosed 1s $ . Please rush
copies (@ §1.50) of the 1973 FM
Repeater Atlas to:

Name

{'terhumugh NH 03458

Address

City State____Zip

5-73

e 1 o S T T A ST L ]

Complete up-to-date list of repeaters
for the entire world! Maps pinpoint
U.S. and Canadian repeaters and all
listings contain call, location, fre-
quency and access requirements. The
Atlas features a concise history of 2m
FM repeaters and a section on How
To Use Repeaters by W2NSD/1. If
youre using repeaters now...il
vou're planning to join the fun on
FM . .. you need this book now! Send

the coupon in today.



Paul Lingane WA1KON/1
Quincy 301

Harvard University
Cambridge, MA 02138

SOLID STAIE
AUTOMOBILE
BURGLAR ALARM

A wunit thal triggers a state of alarm when
approached by a burglar! The alarm aultomali-
cally resets itself after 1% minutes and is ready

for the next thief.

alarms these days, one wonders if it’s
really worth the $30 or so they cost.
Recently a friend of mine asked me if I
could build an alarm for his car, as he was
worried about his new tape deck. As a result,
I built this alarm in a few evenings. It’s solid
state, except for one relay.

The alarm 1s actuated by the standard door
switches used to turn on the dome light. It
uses the horn in your car as the alarm, thus
saving the expense of purchasing an auxiliary
horn or siren. If you are worried about the
alarm discharging your battery too much,
forget it: a built-in timer shuts it off after
about a minute and a half, and resets it. It’s
simple enough to build in a couple of
evenings, and most of the parts are inexpen-
sive and non-critical.

A look at the block diagram will clarify
the basic operation of the device. When the
triggering terminal is brought to ground
potential, or near it, the gate latches and
supplies power to the alarm circuit. The
triggering terminal is connected to the door

Lanking at the prices for car burglar
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switch. Once the gate is turned on it
becomes independent of the triggering cir-
cuit. Thus, if the door is closed a few
milliseconds after it is opened, the alarm will
still sound off. The timer then starts, and the
unijunction pulse generator starts producing
dc pulses at the base of the relay dnver
stage. The relay will then open and close
with approximately a one second cycle. The
relay can be connected in parallel with the
horn button, or wired directly in series with
the battery and horn. After about one and a

TIMER
Y 4
+0O— GATE Pgé-NSE gnﬁ'-é‘g ‘— RELAY
O— TRIGGER
Fig. 1. Block diagram
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ALARM
WIRING
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390
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| ="I\ QEHITEH
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ZN3390

Fig. 2. Schematic diagram of the alarm.

half minutes, the timer will turn off the gate,
thus turning off the alarm. A relay was
chosen for the horn control rather than a
transistor because in some cars 1t must
switch over ten amperes, and a relay 1is
cheaper.

The schematic shows in detail how the
thing works. Starting at the battery terminal,
the 1582 resistor is just used to limit the
overall current through the alarm, in case of a
short circuit. The zener diode is used to clip
off any transients that might be present in
car wiring, such as those caused by turning
on the lights or the horn, and which could
damage the transistors. The operating voltage
rating is not too critical, and can be any-
where from 16—-30 volts. The rectifier,
CR-1, is just to protect against damage
resulting in improper battery polarity when
wiring it in the car.

The silicon conrolled rectifier is the latch-
ing device used to turn the alarm on. In
order to conduct, it requires a positive
voltage at its gate. This 1s provided by the
voltage drop across the 1200£2 resistor when
Q1 conducts. When the triggering terminal is
grounded, the base of QI is negative with
respect to the emitter, thus it conducts.
Rectifier CR-2 is used to keep a positive
voltage off the base, as its cathode is
normally at +12 volts. The 150082 resistor
limits the base current.
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When the SCR conducts, a voltage will
build up on Cl. When it reaches about 8
volts, Q2 will conduct, producing a voltage
drop across the 390§} resistor. The voltage
across Cl will then drop to about 5 volts, and
it will start charging again through R1. A
positive voltage at the base of Q3 will allow
it to conduct, closing the relay contacts. The
.01 capacitor across the relay coil helps to
reduce voltage transients that could destroy

Q3. The timing circuit is basically the same
as the puise generator, but with a much
greater RC time constant. The 300 uF
capacitor must_be of high quality, with high
leakage resistance, or the circuit will not
operate properly. When Q4 conducts, it
produces a voltage drop across the 390§2
resistor, thus allowing Q5 to conduct. Q5
effectively bypasses the SCR, making it stop
conducting, and turning off the alarm. It’s a
quick and dirty way to shut it off, but works
well.,

The components used are strictly junk
box parts. The relay should be able to switch
ten amperes and should pull in reliably at ten
volts dc. The unijunction transistors are
Motorola HEP 310’s, commonly available at
electronic parts stores. The transistors can be
almost any small signal types, observing of
course the difference between NPN and PNP
types. | used one ampere rectifiers for CR1
and CR2. The SCR is a 2N878. It can be
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siX shooter

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

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

SEE IT AT YOUR SBE DEALER

SB-50

50.050-50.280 MHz

220 Airport Bivd,

SSBand AM. ..
push button
selection.

SYNTHE-
SIZED!

No crystals
to buy.

Tunable +6kHz,
any 10kHz
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.

LINEAR |
SYSTEMS, INC.

e
mmmmmm

Watsonville, CA
95076. :
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For only $39.95

Our new FG-2 Function Generator Kit gives you
all five of the most useful waveforms for design
and testing at one fourth the cost of previous
similar instruments. Thanks to improved I1C’'s the
FG-2 now features amplitude stability of *1 dp
OVEer any range, Sine wave distortion of less than
1% from 20 Hz. to 20,000 Hz, and an output of
4.0 Volts peak-to-peak with adjustable offset. The
offset selector lets vou put the positive peak, nega-
tive peak, or the center of the waveform on DC
ground. The DC coupled circuit keeps the wave-

forms in exactly the same position no matter what
the level control setting.

Gray impact plastic case 54 x 63 x 2. 115 Volts
60 cycle power supply included.

FG-2 Function Generator Kit

shipping weight 3.0 Ibs. $39.95 + postage

BankAmericard and Master Charge
Welcome

Get our

NEW 1973 CATALOG

listing this and other unique kits

“F R E E»

by simply checking our box
on the reader service card

rT SOUTHWEST TECHNICAL
1l = PRODUCTS CORPORATION
Dept. 73

219 W. Rhapsody, San Antonio, Texas 78216
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purchased from a local Allied-Radio Shack
store in one of their plastic blister packs.

Installation of the device is not very
difficult. Switch S| should be a key operated
type, easily obtained from most electronics
mail order houses. The relay is best connec-
ted in parallel with the horn button of the
car. The alarm unit itself should not be
mounted In the engine compartment, as
there 1s arcing across the relay contacts. Any
gas fumes present when this happens, and
it's all over. Besides, a box would have to be
weather proofed in order to protect the
relay contacts and other components.

Power for the device can be obtained
from an unswitched accessory fuse terminal.
The main power cable from the battery
should be run through some BX cable, as
well as the wire going to the horn, in order
to discourage a thief from cutting the wires.
By obtaining a couple door switches from a

junk yard, one can make a bracket and

mount them in the hood and trunk. They
should be connected in parallel with the
other door switches.

I found that one of the most useful

aspects of this project was that it was a

painless way to learn about the various
operations of a unijunction transistor. It
certainly is a good *‘first project” for some-
one who doesn't have much experience with
solid state construction.

Various additions could be made to the
basic unit. A time delay unit could be built
that would allow the ignition switch of the
car to be used for the alarm actuating

switch. When the ignition is turned off, one

would have fifteen seconds or so to leave the

vehicle before the alarm would arm itself.

Upon entering the car, the alarm wouldn’t

sound for another fifteen seconds, allowing

ample time to put the key in the ignition.
On the newer cars, some type of circuit
could be designed that utilizes the ‘key-still-
in-ignition’ idiot buzzer switch.

I will be happy to answer any questions,
as long as a SASE is enclosed. Remember,
one of the best ways to insure the safety of
that mobile rig is to not tempt the potential
thief. Keep your doors locked, and if pos-

sible, remove the rig from the car when not

In use.
...WAIKON
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UNDERCOVER AGENT 00...

MAKE YOUR QSLs PAY OFF!
As Undercover Agent 0073 you can get up to $100 for a $1 investment.

How would you like to make your QSLs start paying you? You
can do this by signing up as an undercover agent for 73
Magazine — this is the key to being able to make a substantial side
iIncome. That’s right, you can let your hobby help to pay for
itself!

When you send out your QSL cards, all you have to do is
Include a special 73 subscription application with your card for
the other operator to send direct to us. Your name as Undercover
Agent 0073 will be on that 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 (to cover the cost of
handling).

Most of the operators you contact would enjoy reading 73, if
they knew about it. Your QSLs will help spread the word — and
bring you a commission to boot.

Bonus $100

As a further bonus — the first 73 undercover agent who gets
$100 in commissions will receive an extra $100.

SIGN UP RIGHT NOW AND START THE MONEY ROLLING IN!

. 020 A T 2 T 20 A 0 O - - - O - ____ . O —___  -_-__

MAY 1973
UNDERCOVER AGENT 0073 APPLICATION
Ok — Send my cards and sign me up for this good deal.
My 81 is enclosed to cover the cost of handling.
Name_ Call
Address City State Zip
73 MAGAZINE PETERBOROUGH NH 03458 USA
MAY 1973 101
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Digital Control of Re-
peaters,
Yocom, WAQZHT.

Slow Scan Television
Handbook, by Don C.

Miller, WINTP and
Ralph Taggart
WBS8DAQT.

This excellent book
tells all about it, from
its history and basics to
the present state-of-
the-art techniques. Con-
tains chapters on cir-

cuits, monitors,
cameras, color SSTV,
test equipment, and

much more. 272 pages,
softbound $5, hard-
bound $7.

FM Repeater Circuits

Manual, by Ken
Sessions
Contains almost

every conceivable cir-
cuit that might be need-
ed for use with a re-
peater. All circuits ex-
plained in detail and
easily understood. All
aspects covered, from
the operator to the an-
tenna. Also contains
chapters on settingup a
mobile station and
many other articles for
the use of the VHF and
UHF enthusiasts. 305
pages, softbound, $5.
Hardbound, $7.

Solid State Projects
Wayne Green, Editor.

Here are more than
60 projects of interest
to anyone in electro-
nics. The devices range
from a simple transistor
tester tO an electronic
counter — and from a
capacity meter to a
ham TV receiver. The
idea of this collection is
not only to provide you
with interesting and
practical projects to
build, but also to help
you become more in-
timately acquainted
with such modern com-
ponents as |ICs, varac-
tors and zeners. 224
pages, softbound, $4.

-----
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SOLID-STATE PROJECTS

for the Experimenter
By Foyon Gom :

by Tom

Here's a book for the
FM'er who wants to de-

sign and build a digital
repeater
tem.
on repeaters, basic logic
functions,
design, control systems,
support circuits, mobile

control sys-
Contains sections

logic circuit

installations, touch-
tone, plus special sec-
tion on a “"mini’’ re-
peater control system.
224 pages, softbound
$5: hardbound $7.

RTTY Handbook,
Wayne Green, Editor.

A comprehensive
book covering all areas

of radio teletype, from 3
getting started with the §
what &

basic principles,

T
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equipment to procure &
and how to make it ¥

work. The only up-to- %

date book available on
the subject. Well
ten, easy to read and
understand. 320 pages,
softbound. $6.

Green, Editor,

The transistor re-
placed the tubes In tna
1960's, and soldering
guns replaced the 100
watt soldering irons —
but today in the
1970's, integrated cir-
cuits and soldering pen-
cils are replacing tran-
sistors. This book tells
how to understand and

use ICs, with numerous =

c onstruction
For the

modern home brewer.
189 pages, softbound,

$4
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Extra Glass
ot iy buide Special

As you probably know, it is virtually impossible to do well in any contest unless you
have an Extra Class license. Also with the DX stations mostly in the Extra Class bands,
you don’t have much chance of working the hard ones unless you have your

Extra.
Before the 73 Extra Class Study Guide this was a problem. There just wasn’t any
book that adequately prepared you for this difficult exam. Since studying the 73 book

makes passing the technical part a snap, there is absolutely no reason whatsoever for you
to be a second class citizen on the ham bands. Why not go FIRST CLASS and enjoy all

the privileges?

In addition to your regular license and upon application to the FCC (with no charge),
all Extra Class ops are entitled to a large Extra Class certificate, suitable for framing. Why

not display one of these in your shack?

We have sold all our softbound ($5) copies of this excellent book and have a limited
number of hardbound copies left. The hardbound regularly sells for $7, but for a limited
time we are reducing this book to $5. Why not order today and start enjoying more of

amateur radio?
de WI1GRO

oVl o e U ol

il‘iin‘n.a.-.‘4‘-4“‘4‘1.““‘1‘4‘.‘“1‘ti-ﬁinili

BOOKS ORDER FORM May 73
Name $ __ enclosed
Books wanted:
Call T
Address
City__
State _ L oIp
73 Magazine, Peterborough VH 03458 USA
MAY 1973 i



Would you believe that there are some nf us whu remember when 73 Magazine was
only 37¢ a copy? (How time does fly!)

At the present time our subscriptions are increasing over 1,000 per month and we're
beginning to realize that 1973 is our year (obviously).

In order to further accelerate this trend, we're rolling back the calendar . . . yes,
back to 1960 . .. and 37¢ a copy. We realize that we cannot get rich this way, but who
cares when you can make so many subscribers happy!

Now...for a limited time only... (until we regain our senses)...you can
subscribe to 73 for only 37¢ 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!

Subscription Order Form MAY 1973
/3 Magazine
Peterborough NH 03458 USA

D 3 yrs, $13.32 |: 1yr, $7

Name N Call
Address
City > L aats __ Otate Zip ar.

AMATEUR RADIO
IS more fun with
13 — SUBSCRIBE NOW
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GIRGUITS, GIRGUITS, GIRGUITS. . .

The following circuits have appeared in the referenced books, magazines, application notes, etc.
While we try to reproduce all of the information that should be needed by an experienced constructor,
readers may want to avail themselves of the original sources for peace of mind.

Readers are requested to pass along any interesting circuits that they discover in sources other than
U.S. ham magazines. Circuits should be oriented toward amateur radio and experimentation rather
than industrial or computer technology. Submit circuit with all parts values on it, a very brief
explanation of the circuit and any additional parts information required, give the source and a note of
permission to reprint from the copyright holder, if any, and the reward for a published circuit will be a
choice of a 73 book. Send your circuits to 73 Circuits Page, 73 Magazine, Peterborough NH 03458.

DsB

_43 .l
[
! .0l
7”3-313 2
e CARRIER

A bridge balanced modulator for generating a
double sideband-supressed carrier signal. Match the
diodes as carefully as possible — any surplus diodes
will work — and use symmetrical layout when
assembling. The primary of the coil should be a
few turns around the secondary, which is resonant
at the carrier frequency.

40/‘: E:/D—

O

@unmp

POWER

This simple circuit, known to electricians as a
three-way switch, for controlling a light from two
separate locations, is also a rather exotic digital
logic circuit. No gate used in digital logic is any
more complex than this circuit, though it may have
more control points.

=60 (2.5 mH) .n:{l
IF 220 ?l :
XFMR | (470)
- - 4.7k
o s oo [~ oo [
—_ l(.00s) (005)
77 Vor .
220
& 470) 560
BFO

A product detector for 9 MHz SSB. The values In
parentheses are for 455 kHz.

O =9V

IOk Ll=—22 TURNS NO. 18 AWG

ON 3/8" FORM

XTAL
|18 OR 24

IIMH:
|

This two meter band edge marker provides useful
harmonics up to several hundred MHz with 18 or
24 MHz crystals. Though originally designed for a
PNP transistor, a NPN type such as the 2N706 or
HEP55 may be substituted if you reverse the
supply voltage connections.

OSCILLATOR BUFFER AMPLIFIER
MPF-106 OR 40673 MPF-107
MPF-107  x¢,_ =1400 \ Xcr1e0a Xe.L =400
0 & 4 | S = L
b ‘%4?” e LF o Xg. *1500
= 3 KL =321 A l
Of 1[) € il[es - —
@ T 00K $ 100K \_. T = = % :
100K = = 1 ithﬂl To = *—Tl
= & = = =
23 _._'D| T.D‘I 100 ﬁ (—-L I ol l
1500 T = = | = A B
1500 | = | =
I b /Sl i I A i
IC VR i ¥ - —3 - = =
< A
wA T23C
+|5V - r

2

Ultra high stability crystal oscillator circuit that is useful for microwave transmitter
frequency control. Use crystals from 1.6 to 160 MHz, fundamental or overtone. For best
results get the values of the coils and capacitors for any specific frequency from your
friendly neighborhood reactance chart. Thanks to WA2NKL.

MAY 1973
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+20V +20V

8.2 o)
I/4W I/2W

ARCO
204
MSuH < /77 /77 77
0
|/2W

ALL CAPS IN MFD UNLESS OTHERWISE NOTED

2 meter amplifier that has 20 dB gain. 100 or 200 mW input will be amplified to 10 and
20 watts respectively. Be sure to keep leads short and make all grounds directly to the
circuit board. The positive buss is separated so the final can be AM modulated. For FM,
just connect the two terminals together. Don't forget to use heat sinks! Thanks to

K6TOV.
%

2A 27K
AC. § g > #1629 ITHICKLE
LINE =y 28V TOmA s
(A :

Nicad charger suitable for the HT220 or other
hand held rigs. The dual indicator lights automati-
cally let you know if you are on trickle or full
charge. This is a schematic of the Motorola
NLN6804A charger. Thanks to WA7CYY.

i ) HEADPHONE JACK

%Bué;ﬂ”““”

Simple phone patch for experimentation purposes.
Adjust the mike gain on the transmitter as you
would normally and set the 500{) potentiometer
for proper modulation by the telephone audio.

Thanks to WA7CYY.
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ALL DIODES GENERAL PURPOSE SILICON

The square wave output of many inexpensive signal
generators deteriorates quite badly at high fre-
quencies, but this circuit will square them off
again. The diodes may be any inexpensive compu-
ter type such as the 1N914.

(Continued on page 143)
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Price — %2 per 25 words for non-commercial
ads; $10 per 25 words for business ventures. No
display ads or agency discount. |nclude your
check with order.

Deadline for ads is the 1st of the month two
months prior to publication. For example:
January 1st is the deadline for the March issue
which will be mailed on the 10th of February.

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

We will be the judge of suitability of ads, Qur
responsibility for errors extends only to print-
ing a correct ad in a later issue.

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

We cannot check into each advertiser, so Caveat
Emptor. ..

HELP WANTED — Assistant Circula-
tion Manager for 73 Magazine, male or
female. Must be fluent in English,
have proficiency in reading/writing
Spanish, and have typing ability. Pre-
fer ham or previous ham, domestic or
foreign. Send resume c/o Circulation
Manager, 73 Magazine, Peterborough
NH 03458.

COMPLETE 36 page QSL catalog, 3rd
edition. New “SPARKLING’® QSLs.
Hundreds of cuts, ten report forms,
thirteen colored stocks, 25¢. Ten
sample QSL cards. Corneilson’s
Quality QSLs, 321 Warren St., N.
Babylon, N.Y. 11704,

STANDARD 826M 8 channels with
battery pack & antenna, excellent
condition. %$250. Gary Goldberg
WAZ2ZFAS, 24 Gardenia Drive, Maple
Shade NJ 08052.

WARREN HAMFEST, Largest family
style Hamfest in East. Sunday, August
19th, @ Famous Yankee Lake Park.
Giant Fleamarket, Swimming, Picnick-
ing — All Free. Details QSL W8VTD.

VOICE MULTIPLEX 50 Channels
Solid State SSB RFL2710R,
2710WRR 5 years old mint, 50% off
new price. 610 South Arroyo Park-
way, Pasadena, California 91105.
213-648-2000.

YOUR CALL LETTERS. Two sets,
for windshield and rear glass. Smart

white letters with red outline. Easily

installed pressure sensitive decals.
$1.00, postage paid, anywhere. Satis-
faction guaranteed. Lake Jordan
Artists, Slapout AL 36092.

SELL: E.E. and other technical
books. SASE for list. Roger A. Baim,
WBOBDP, 2753 W. Coyle, Chicago, lII.
60645.
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EQUIPMENT FROM 73

The following list of gear, unless
otherwise noted, consists of brand
new equipment purchased for testing
purposes only. Some have been tested,
some remain unopened in original
cartons. We are offering this gear at a
considerable discount on a first-come-
first-served basis.
Hallicrafters FPM 300
SSB xcvr
Heath IB 101 and
Vanguard Scaler
Miida Digipet 60 counter with
Digipet 160 converter
Tempo CL 220 220 xcvr
HR2MS 8 ch scanning 2m xcvr
15W
TME-H-LMU 16 ch scanning
revr 6/2/%m
Digital Logiclocks

$480
$250

$400
$265

$255

$255
$80

FOR SALE TO THE HIGHEST
BIDDER — Collins KWM2-A, AC
power supply, station control, 30-L1
Linear Amplifier, mobile
mike — offered as one wunit...
Complete Collins S Line: 31S3, 75S3,
AC power supply, station control,
recently calibrated by Collins. Excel-
lent condition. Send offers to:
WA2KNC Jack Aviv, 106 Glenn
Avenue, Lakewood, NJ 08701.

SSTV FOCUS/DEFLECTION cCOIL
KIT for K7YZZ 1% Plumbicon type
camera circuit (re., 73 Magazine, Sept.
72) complete with reprint article,
$19.95 postpaid in U.S. and Canada.
Also fast scan 14" coil kits as well as
many other SSTV kits, parts and
plans. See regular ad elsewhere in
magazine. Write or phone for free
catalog. ATV RESEARCH, 1301 N.
Broadway, Dept. 73C, Dakota City,
Nebr. 68731.

“Don and Bob” guaranteed buys.
Triex W-51 386.00; MW50 250.75;
MWGE5 331.50; Ham-M 99.00; TR44
59.95: AR22R 31.95: Belden 8214
RG8 foam coax 17¢/ft; 8448 rotor
cable 10&/ft; HyGain THB6DXX
139.00; 204BA 129.00; TH3MK3
114.00; 400 rotor 179.95; Mosley
CL36 149.00; CL33 124.00; TA33
114.00; MCQ3B 91.00; S402 143.00;
3/16" cable clamp 18¢; Mallory
2.5A/1000PIV epoxy diode 29¢: Poly-
gon fiberglas spreader 7.50; KYB65
code ID 5.95; write quote Midland,
Regency; Clegg FM27B; Hallicrafters
FPM300A; Drake, SBE, Standard,
Eimac, Collins, CDE Replacement
parts. Shipping charges collect; war-
ranty guaranteed. Mastercharge, BAC.

Madison Electronics, 1508 McKinney,
Houston, Texas 77002. (713)
224-2668.

TECH MANUALS for Govt surplus
gear only $6.50 each: R-389/URR,
R-390/URR, TS-497B/URR,
CV-591A/URR, URM-25D, TT-63A/
FGC, TS-382D/U, URM-32. W3IHD,
7218 Roanne Drive, Washington, DC
20021.

FREE KIT CATALOG: Tone en-
coders, Decoders, Scramblers, Alarms,
Sounders, Automatic Telephone Re-
corder Phone Patch, IC Kits and more.
KRYSTAL KITS, 2202 S.E. 14th,
Bentonville, Arkansas 72712.

HR-2, twelve channels, fully crys-
talled, pre-amp, A/C supply, nicad
field pack, charger, antenna, $280.
10w/50w Dycomm, $70. Bruce Berg,
13 Lisa La., Cherry Hill, N.J. 08003.

SALE Drake TR-4, RV-4, AC-4 mint
condition $500. WA3QNS J. Reed,
1031 W. Lafayette St., Norristown,
Pa. 19401, 215-279-1517.

GREAT CIRCLE BEARING
CHARTS. Computer generated for
your exact QTH. Each chart gives
bearings, distances, and return bear-
ings for 660 locations throughout the
world, and consists of six handy-sized
8%2 x 11 inch pages. Price $1.00
postpaid worldwide. This non-profit
project described in detail in Ham
Radio Magazine (New Products)
March 1973, and Radio Communica-
tion (article) November 1972. Send
name and address: name of town for
which you want the chart (if rural
area, or under 10,000 population,
include Idtitude and longitude or care-
fully describe location); $1.00. To:
Great Circle, 1808 Pomona Drive, Las
Cruces, New Mexico 88001.

CANADIANS — FREE 120 page Elec-
tronics Catalog. ETCO-B, 474 McGill,

Montreal.

DELMARVA HAMFEST — August
19, 1973. Harrington Fairgrounds.
Registration fee $2 advance, $3 at the
gate. For information, write Delmarva
Hamfest, Inc., Route 2, Box 90,
Laurel, Del. 19956.

HOOSIER ELECTRONICS — Your
ham headquarters in the heart of the
Midwest where only the finest ama-
teur equipment is sold. Individual,
personal service by experienced and
active hams. Factory-authorized deal-
ers for Drake, Regency, Standard,
Ten-Tec, Galaxy, Hy-Gain, CushCraft,
Mosley, Ham-M, Hustler, electronic
pocket calculators, plus many more.
Orders for in-stock merchandise ship-
ped the same day. Write or call today
for our quote and try our personal,
friendly Hoosier service. Hoosier Elec-
tronics, R.R. 25, Box 403, Terre
Haute, Indiana 47802.
(812)-894-2397.

WANTED: Touch-tone receiver
SD94148. Sell: Gonset Aircraft Tuner
(108—128 M.C.) w/squelch; Topaz
250 watt mobile power supply. #2E:
1301 W. Estes; Chicago, Ill. 60626.

HT-220 two watt two channel with
case — best offer over $75. Box 12, 73
Magazine, Peterborough NH 03458.

Continued on page 122. .. .. ..



“I DLAND

ELECTRONICS COMP;

COMING
ON
h S TRONG!

New 2-Meter,
12-Channel VHF/FM Mobile Transceiver

Midland, for years one of the top names in communications equipment,
proudly introduces this sensational new 15-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 1-watt output. Instantaneous final protection
circuit prevents damage from excessive VSWR. Receiver has multiple F.E.T.
front end with high “Q" resonator filter, ceramic filters in |.F.—superb selec-
tivity, sensitivity, and bandpass characteristics. King-size illuminated S/RF
meter, channel selector. Variable squelch, volume controls. ADL circuit main-
tains deviation level without distortion. Crystals supplied for .16-.76, .34-.94,
and .94 simplex. Each receive-and-transmit crystal has individual frequency
trimmers. Equipped 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: I D LAN D@
P.O. Box 19032, Kansas City, ELECERONICG ST O R v
Missouri 64141 “Coming on Strong in Amateur Radio”
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FAST SCANNING

| got the Slow Scan Television
Handbook yesterday and started work
on a monitor last night. It makes
SSTV so interesting, might even work
for my amateur license (after 34
years!) to be able to use it.
Dirck Spicer
Wallingford CT

1 MHz

Many thanks to authors K4GGI et
al, for their letter regarding 990 kHz
spacing for repeaters on two meters.
The calculated improvement of 8.7 dB
in going from 600 kHz to 990 kHz is
much more than | would have ex-
pected. After calculating their result,
I'm afraid the authors missed the full
significance of their findings.

Not all repeater operators can af-
ford duplexers. A fact which was
apparently overlooked by the authors.
Further | must point out that the
decibel scale is logarithmic. An 8.7 dB
change, no matter where you started,

is a 7.4 times change in power level,-

not 10% as cited. For example, it
could be the difference between 10
watts output and 74 watts output, or
the difference between an unreadable
signal and a signal with considerable
quieting. In actual practice, the re-
peater operator would trade off be-
tween receiver sensitivity and trans-
mitter power to achieve best overall
system balance.

The FCC regulations setting aside
146 to 148 MHz for a repeater sub-
band create a powerful incentive to go
to 1 MHz spacing. If we project the
growth of repeaters a few years into
the future, we must realize the need
for more channels. Presumably there
will be a saturation point but it does
not appear to be close at hand. Con-
sidering both the technical advantages
and the need for maximum spectrum
utilization, 1 MHz spacing should be
based on a projection of the ultimate
limit on minimum adjacent channel
separation and then start out at some
multiple of that number. For example
if we project 12.56 kHz as the mini-
mum _acceptable with foreseeable
technical improvements, we should
start with 50 kHz spacing, then split
to 25 kHz, etc. (I have deliberately
avoided the use of currently popular
spacings in the preceding example.)
Compatibility with RACES is a neces-
sity.

How to get to 1 MHz spacing after
just setting up on 600 kHz is a
tougher question t o answer because it
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brings us out of the theoretical realm
into the real world. As an immediate
step | suggest all new repeaters go in 1
MHz spacing using the midband chan-
nels, i.e.,, 146.40 in, 147.40 out;
146.43 in, 147.43 out, etc. A gradual
reshuffling of existing repeater fre-
quencies could then follow. Granted,
this is much easier to say than to do.
The problem of ailocating channels
for simplex operation is also involved.
It seems clear as we project repeater
growth into the future that the
146—147 MHz spectrum will eventual-
ly be saturated with repeaters. The
frequencies below 146 MHz have been
set aside exclusively (except for
RACES) for simplex operation in
Docket 18803. AMSAT is now using
frequencies up to 146.07 MHz for
satellites. Again this is an area where
users other than repeaters must be
considered when deciding on stan-
dards.
| suggest that the repeater associa-
tions, ARRL, AMSAT, and Civil De-
fense (RACES) all get together and
create a compatible spectrum utiliza-
tion plan for the foreseeable future.
Too often in the past individual
groups have gone in their own direc-
tion with resulting chaos and poor
spectrum utilization.
George S. Gadbois W3FEY
Lancaster PA 17601

ONE MORE TWO METER . ..

In reference to my article, “"Two
More Two Meter Amplifiers,” in the
April issue, a slight change can be
made to the input of the 6W amp that
will improve the impedance match
and make it a bit easier to drive. The
following circuit uses only 3 addi-
tional parts and will fit easily onto the
circuit board.

Cl

ce

o a4

C1 is an ARCO 403 (4—40 pF), C2
is an ARCO 423 (7—100 pF) and the
coil is similar to the output coil L1. |
hope this will cure any problems that
have arisen with the amplifier.

Herman Cone 111 WB4DBB
Chapel Hill NC

UFO’s

Wayne, are you still interested in
UFO's? I've come across a strange
reference in a 17th century book.
Robert Burton’s, The Anatomy of
Melancholy, 6th edition, 1651, in a
discussion of Kepler's theory of the
Solar System (Part. 2, Sect. 2, Memb.
3), asks ... and it may be those two
green children which Nubrigensis
speaks of in his time that fell from
Heaven, came from thence;..."”
Egad!

Dell and Jordan-Smith in their edi-
tion of Burton’s “Anatomy,” Tudor
Pub. Co., N.Y., 1927, identify
Guillelmus Nubrigensis as William of
Newbury (or Newberry), 12th century
English ecclesiastic and chronicler.

Perhaps one of your more scholarly
readers could examine Newbury's
works to- find further information on
a possible 12th century visitation.

Edward Knobloch WB2BDF
Jamaica NY

A FOR WHAT
"IT'S WORTH?

73" MAGAZINE: A TRULY
DEMOCRATIC PUBLICATION,
BY AMATEURS FOR
AMATEURS.

KEITH STOWELL
OM. 2715 N_44TH ST,

KANSAS CITY, KS
&6104

Can you dig my QSL?
Keith WAOYQG

MODIFIER
73 is a fine magazine. | enjoy every
article. The TR-22 mod in K4EQE's
article, Feb. 73, worked very nicely in
my rig. | had one experience with it
which could have been easily avoided
with more care on my part. After
peaking TC-27, be sure to check the
output of the transmitter to insure
that you've peaked TC-27 to the
proper frequency. It is possible to
peak on the wrong signal from Q27
and end up with birdies all over the
upper 2 meter band and outside it! |
did and discovered the problem when
my rig wiped out the AFC’s
Command FM Net at a distance of
half a block! | retuned while
simultaneously listening with a Clegg
22 MK 1l — a tweak of TC-27 cleaned

up this goof! Good luck!
Paul Hoover WONME/W5UIE
Lee’s Summit MO

LICENSE REVIEW

W1AW’s license comes up for re-
newal every 5 vyears. If a group of
individuals were to file petitions to
deny that license renewal, then the
FCC would have to hold hearings on
the subject. The issue would be, is the
ARRL in fact doing a public service, is
acting in the behalf of all amateurs, is

Continued on page 122. . . ..




P crystaL BARGAINS Y

Depend on . ..

We supply crystals from
16KHz to 100MHz. Over |
6 million crystals in
stock.

CRYSTALS

SPECIAL

Crystals for most ama-
teur 2-Meter F.M. Trans-

DIVISION OF BOB
WHAN & SON
ELECTRONICS, INC.
2400 Crystal Dr.

ceivers:
Fort Myers
$3.75 Each Florida 33901
Inquire about quantity  (813) 936-2387
prices. Order direct. Send 10¢ for new
Send check or money catalog with
order. oscillator circuits

and lists of
thousands of
frequencies in

For first class mail add 15¢ per
crystal...for airmail add 20¢ ea.

TAPE RECORDING HEADS, Cassette style dual half track, by
NORTRONICS. Track width .056”, spacing .088" c-c.
Record head type W2R8N, or record-playback head W2RGF.
Onlyi ==r o T $1.50 each, 12 for §15.00 NEW.

FILAMENT TRANSFORMER. 6.3 volts ct. @25 amps., 115/230
v. 60 Hz. primary. 3% x 4% x 5% h. Hermetically sealed.
A et o S e e S e $4.00 each

LEKTRA TM-8 PHOTO TIMER, Range .1 to 111 seconds. With 2
foot'switches Exc.cond. oo il o i sl D $50.00

OMEGA D-3 ENLARGER, Autofocus, 4 x 5, with Aristo Cold
Light Source, Less lens. Exc.cond. ............. $150.00

TEKTRONIX Input Normalizer, #067-0533-00. 2:1 attenuation.
UHF connectors. New. .. ..ci.oioneiomeiaian. $2.50

Type D Plugin for TEKTRONIX. High-gain DC Differential,
sensitivity 1 mv./em. Made by Hickok. Exc. cond. .. $40.00

ELECTRO INSTRUMENTS 4000 Digital Voltmeter, 4 digits,
range 1 mv.—1 Kv. Rack mount. Exe. cond. . .....$100.00

BRUSH RD-5616 Servo Analyzer. Drives Brush oscillograph.
Brand new. Only ... i.ovioeecioneaiin s seeis $37.50

BC-221 Frequency Meter with cal. book & xtal. Exc. cond. $50.00

TS-118A Dummy Load with 5 thermocouples & carrying case.

EX G i B i S e £135.00
H-P 500-B Audio Freq. Meter with 506-A Tachometer Head. Like
e S L RS e S e T $100.00
TX-35 X-band Test Set. 8.5-9.6 GHz. 115sv. 60 Hz. power.

Frequency Standards
100 KHz (HC13/U)
1000 KHz (HCB/U)
Almost All CB Sets, Trans. or Rec.
Any Amateur Band in FT-243
(Except 80 meters)
B0 Meter Range in FT-243

| Color TV 3579.545 KHz (wire leads)

SPECIALS! CRYSTALS FOR:

(CB Synthesizer Crystal on reguest)

stock. Measures power, freq, revr. sensitivity, Exc. cond. .. $35.00
Send for our new catalog — M
$4.50 25¢ for handling.
4.50 We use Master Charge.
2.50

All orders must include shipping charges.

% | |JEFF-TRONICS

4252 Pearl Rd., Cleveland, OH 44109

1.60
4 for 5.00

....... W2NSD/1 continued from page 5.

Result: WR2AAA — a dream fulfilled
for George.

|, too, made out as simple a filing as
possible and submitted it. | didn‘t
have circular graph paper on hand at
the time, so | printed some up later
and filed the antenna pattern on
that — and this was accepted. In view
of George getting WRZAAA it was
unlikely that the Commission would
issue him WR1AAA too (for his
WA1TKGK repeater) — and since | had
been pushing Prose very hard on
getting the repeater ruies changed, it
seemed extremely unlikely that |
would get WRT1AAA. | figured they
would give this prize to some third
party

When Mel W1BHD, who runs a very
small 31—91 machine down in Skunk
Hollow (Malden) called to tell me that
he had just had a call from the
Commission asking him to send along
a paper he had forgotten on his
application, | assumed they were
grooming him for AAA. Ideal. Mel is a
real old-timer — he has done every-
thing there is to do in amateur
radio — a real old-time experimenter
and builder. And you couldn’t ask for
a nicer chap. What a difference from
some of the arrogant overbearing egos
that have risen to the top of a couple

110

of groups.

Sure enough — a few days later Mel
called — he'd just gotten WR1AAA, |
think Prose couldn’t have done better.
If 1'd gotten it, there would have been
lots of grumbles (from aforemen-
tioned big egos) — now there could be
no gripes. The next day my WR1AAB
arrived — and | was most pleased. Bet-
ter, really. Keith, who takes the inces-
sant crap spewing up from Connecti-
cut on 79 more te heart than I, drove
immediately up to our mountain and,
with some restraint, tested WA1KGO
from his mobile rig — knowing that he
was also going through WA1KGQ —
“testing through WR1AAB,"” he said.
There was a short pause, then —
Ohhhhh #*$@!"” came a voice that
sounded amazingly like Dana. Keith
was chuckling for days.

ANY QSL'S TO SHOW?

It you have any particularly un-
usual DX cards around that you think
the readers might enjoy seeing — and
perhaps you might like to brag
about — please send them in and we’ll
try to work them into the newspages
so the DXers can eat their hearts out.

More years ago than | like to think
| ran a monthly QSL contest — with
the winner each month receiving a
free one year subscription. The win-

ning card was picked by me on the
basis of its being unusual, inventive or
in some way outstanding. This contest
is open again, so if you've got a
particularly interesting QSL card, why
not send it in to the QSL Contest, 73
Magazine, Peterborough NH 03458?
You might be a winner —and you
might get your card out there in front
of most of hamdom. You can bet that
the fellows will be after you for a card
when they hear you on the air once
they've seen it in 73.

MAKING DXPEDITIONS PAY

While a DXpedition is largely an
exercise done for the fun of the
trip — there are few DXpeditioners
who don‘t give a lot of thought to
ways to help recover some of the
money spent.

The dollar per QSL device, pioneer-
ed by Danny Weil back in the 50’s,
left a lot of irritated DXers with their
backs up. That's just too much like
making a business out of ham
radio — pecuniary interest. It also put
the burden on the DXer who “need-
ed” the cards for an operating award
such as DXCC. Either he spent the
buck per card or he didn’t make the
award,

Then came the era of the DXpedi-
tion financed by “donations.” With
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CAMP ALBERT BUTLER RADIO SESSION
14th year — July 28—Aug. 10th
Courses Taught: General Theory and Code
Advanced Theory and Code
Amateur Extra Theory and Code

TRULY A VACATION WITH A PURPOSE!!!

People attended from the following states and areas:

North Carolina, South Carolina, Missouri, Tennes-
see, Utah, Florida, Oklahoma, West Virginia, Ala-
bama, New Hampshire, lowa, District of Columbia,
Vermont, Arizona, Indiana, Ohio, New Jersey,
New York, Massachusetts, Maryland, Virginia, Illin-
ois, Michigan, Georgia, Kansas, Mississippi, Nebras-
ka, Maine, Kentucky, California, New Mexico,
Arkansas, Texas, Wisconsin, Louisiana, Oregon,
Connecticut, Minnesota, Pennsylvania.

OUT OF STATE: Puerto Rico; Saskatchewan,
Canada; Ontario, Canada; Quebec, Canada;
Granada, Spain; London, England; Geneva,
Switzerland; Netherland, Antilles; St. Croix,
Virgin Islands; Holland; Columbia; Thailand.

.I_C.L. Peters, K4DNJ, Executive Director
| Gilvin Roth Y.M.C.A, Elkin, North Carolina

I Please send me the Booklel and Apé)licgtion Blank

Golf privileges at New River Country Club; also fishing

GATEWAY
ELECTRONICS

8123-256 PAGE BOULEVARD
ST. LOUIS, MISSOURI 63130
(314) 427-6116

L.E.D. 7 SEGMENT READOUT - MAN 1
TYPE-NEW (. Siinis ) el $2.75

10 MHz CRYSTAL - Standard HC-6/U

style in 24 volt oven, 1 lb.

$2.50

12 BUTTON TOUCH TONE PAD - new -
manf. by W.E. - w/diagram, 1 1b. $19.50

12/24 VOLT TRANSFORMER - 5 amp -
e B e B 2 R VL i L S $5.00

THUMBWHEEL SWITCHES -
0.56x2.125x1.78 - 10 position decimal

.......................... $3.00
10 position BCD & Compliment $4.00
End Plates (per pair) ........ $1.45
MINIATURE SIZE - 0.312x1.3x1.3 -
10 position decimal ......... $2.50

10 position BCD & Compliment $2.75
End Plates (per pair) $1.00
$5 Minimum Order

t for the Camp Albert Butler Radio Session.
I Name Call
: Address

some DXpeditioners the donations
seemed to be voluntary — with others
they seemed obligatory. One chap
bragged he was able to rake in tens of
thousands of dollars per year in
“donations.” This system got many of
the old-time DXers so uptight that
they quit the race.

When a group of us went to Navassa
last year we had such an investment in
the trip that we wanted to try and get
some donations from interested DXers
to help lighten the burden. Theré was
some pressure to go the dollar per
card route, but | suggested that we
send everyone who worked us a QSL
and with it an announcement of the
availability of a special Worked
Navassa Certificate — for one dollar.
This, | am happy to say, has been
most successful.

A special certificate dresses up the
ham shack infinitely more than a mere
QSL card and, in reality, provides far
more of a bargain for the dollar than
the little pasteboard, which gets lost
among all the others of much less
significance.

Certificates can be designed for
each DXpedition and can include a
short summary of the trip — a map —
a few pictures — thus making it well
worth while to the DXer to have it on
his wall for visitors to see.

MAY 1973

Please include sufficient postage
Visit us when in St. Louis

Let’s encourage this type of “dona-
tion”” for DXpeditions rather than
buck a card ripoffs — okay?

STARLING TROUBLES?

Are starlings using your rotary
beam for a perch? Unless you've
experienced these pests you can’t
appreciate what a nuisance they can
be. Many attempts have been made to
get these birds to move on, once they
settle in —and most are ineffective.
The problem is that they move in by
the hundreds or thousands and make a
terrible racket, day and night!

KB5IKE has forwarded a newspaper
clipping with a solution to the prob-
lem. Ma Bell had a problem in Lawton
(Okla) and a chap there came up with
the idea of using some toy rubber
snakes tied to the microwave towers.
The snakes cost about 73¢ each (how
about that!) and three of them cured
the starling problem.

220 CB POSSIBILITIES

One two way dealer [|'ve talked
with is waiting with baited breath for
the FCC to open the new 220 CB
band. He figures he’s worked out a
way to make a mint from it once it is
there.

One of the major uses for the band,
he figures, will be for short range
crime communications. Why do a

bank job without a couple of helpers
outside with radios? They can't do
much now with that on 11 meters
because the high power and skip
stations ruin the dependability of the
communications. Crooks don’t want
to get caught because Big Mutha in
Georgia is working someone and
bombing them out in New York.

For a couple of hundred dollars he
can rent them a no-questions-asked set
of hand units — mobiles — and even a
repeater, if it will help them. All to be
returned a few days later. It could, for
a few months — possibly a year or
two — revolutionize crime. Eventually
the police will work out a way to
maonitor all of the CB channels in all
parts of the country — but this has to
take a while — a long while.

The criminals would stand out if
they were to use empty channels —
but the background of other CBers
will provide a wonderful annonymity
to mask their capers.

The dealer figures this to be a big
market, not just a small one. He
estimates that he can have up to
hundreds of communications systems
rented out. When you multiply this
out it comes to several million dollars
a year for him. Any wonder he's been
to Japan, sizing up the equipment
market?

Wayne
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For the most powerful antennas under the sun _

Go all the way into

the m&g

There’s nothing half-way about the new Hy-Gain REPEATER LINE.
Designed for the man who demands professional 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 more stations, 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 ca-
pable of.

261 Commercial duty 1/4 wave, claw mounted roof top whip. Pre-
cision tunable to any discrete frequency 108 thru 470 MHz. Com-
plete with 18’ of coax and connector. 17-7 ph stainless steel whip.

260 Same as above. Furnished without coax.

262 Rugged, magnetic mount whip. 108 thru 470 MHz. Great for
temporary or semi-permanent no-hole installation. Holds secure
to 100 mph. Complete with coax and connector. Base matching
coil for 52 ohm match. 17-7 ph stainless steel whip.

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 stainless steel whip.

264 High efficiency, vertically polarized omnidirectional roof top
whip. 3 db gain. Perfect 52 ohm match provided by base match-
ing coil with DC ground. Coax and connector furnished.

265 Special magnetic mount. 3 db gain. Performance equal to per-
manent mounts. Holds at 90 mph plus. 12' of coax and con-
nector. Base matching coil for 52 ohm match. 17-7 ph stainless
steel whip. DC ground.

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 accidentally shorted out. Furnished with 5/16-
32 base. Fits Motorola HT; Johnson; RCA Personalfone; Federal
Sign & Signal; and certain KAAR, Aerotron, Comco and Repco

units.
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2 meter mobile! with

lLINE from -gain

1260 | 261 262 263 264

Top performance for 2 meter mobiles
THE REPEATER LINE
from

HY-GRIN ELECTRONICS CORPORATION

BOX 5407-WH / LINCOLN, NEBRASKA 68505
WRITE FOR DETAILS

MAY 1973
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For the most powerful antennas under the sun

NEW REPEATER

2 Meter Fixed Station

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 performance your

transceiver's ready to deliver.

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. Constructed of heavy gauge seam-
less aluminum tubing.

268 For repeater use. Special stacked 4 dipole configuration. 9.5
db offset gain. 6.1 db omnidirectional gain. Heavy wall com-
mercial type construction. 144 thru 174 MHz. 1.5:1 VSWR over
15 MHz bandwidth eliminates field tuning. Extreme bandwidth
great for repeater use. Center fed for best low angle radiation.
DC ground. Complete with plated steel mounting clamps.

338 Colinear ground plane. 3.4 db gain omnidirectionally. Vertically
polarized. 52 ohm match. Radiator of seamless aluminum tub-
ing; radials of solid aluminum rod. VSWR less than 1.5:1. All
steel parts iridite treated. Accepts PL-259.

362 SJ254 high performance all-driven stacked array. 4 vertically
polarized dipoles. 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.

340 3 element high performance beam. 9 db gain. Coaxial balun.
Special VHF Beta Match configuration. Unidirectional pattern.
VSWR 1.5:1. 52 ohm impedance. Heavy gauge aluminum tubing
and tough aluminum rod construction.

341 8 element high performance 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.

231 15 element 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 alumi-

num tubing.
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l'.-lNE from Wn

Antennaswith real PUNCH!

340

362 : 338

WRITE FOR DETAILS
For top fixed station performance on 2 meters...

THE REPEATER LINE I
From i
I HY-GAIN ELECTRONICS CORPORATION

P. O. Box 5407-WH Lincoln, Nebraska 68505
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The GAM Line

Famous for POWER ... powerful performance,
VHF/Antennas @ BASE/MOBILE

144 to 160 MHz
=

1G-2-R T1G-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 $34.65 '
TG-3 TG-4-MS
3.7 db ————r— |

14.9 db Omni-Directional Gain

In System Performance |

(Using the TG-5S and the TG-4-MS)
GAIN OVER ISOTROPIC RADIATOR

o A,
AM /T
‘¢ o° @

191 VARNEY STREET

- MANCHESTER NH 03102
Electronics Y& i on s

8.2 db
$104.50
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Extremely reliable, trouble-free
operation 1s the basis of our new
Alpha Warranty: 12 months on all
parts & labor, tube warranty by
Eimac. 24 months on the 1500 watt
power transformer and oil-filled filter
capacitor.

YOU CAN BUY WITH CONFIDENCE
WITH THE LONGEST, STRONGEST
WARRANTY IN THE INDUSTRY.

Featuring the new Giant from Eimac,

the 8877 air-cooled grounded-grid Volume Production Allows a
triode, with a conservative 1500 watts NEW LOW PRICE:
of plate dissipation. :

Phone/write DON PAYNE, K4ID, for a bruc!;ure, personalized service,
and a KING-SIZE trade-in on any gear you have — one piece — or the
whole Station. :

me PAYNE RADIO e

six days Box 525 Nites — Sundays
615) 384-5573 5643
WS S0e-n Springfield, Tenn. 37172 Lo

SPECIAL PURCHASE SALE
Last chance to purchase a CX7A
@$1895*. An integrated station
that should sell for $4000.00.

Full 90 day warranty at (5) dif-
ferent locations — with a complete
inventory of parts.

Phone/write DON PAYNE, K4ID, for a brochure, personalized service,

and a KING-SIZE trade-in on any gear you have — one piece — or the
whole Station.

_ PAUNE RADIO._

six days Box 525 Nites — Sundays
(615) 384-5573 e i (615) 384-5643
Springfield, Tenn. 37172
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' THE SATISFIERS

INOUE'S 2-METER FM GEAR

i S

IC-22 IC-21

22 Ch. 24 Ch.

1/10W. 1/10 W.

IMAGINE:

On the NEW IC-22 ... you’'ll get. ..
22 Channel Unit for just $289.00!

. b channels supplied

With the IC-21 you'll enjoy . . . |
24 Channel Base-Mobile Unit for $389.

. . « 1 channels supplied

. . large built-in speaker X ﬁlzual voltage power supplies—
- %qui?te light indicators on squelch break & }ié 5{11:11{1};“ power supply and a regulated |
mi -

. quick release mobile mount included
. green back lighting on front panel

. pa. tuming control — allows the power out-

put to be optimized over a wide frequency
separation.

: lsl‘ﬁlsl}er compact . .. 23/327X67X8%"” 4.5 : r.i.fi_ ti;:rptrql —*nfg.slgts é?ehreceivei trequ%n-

: : cy to bring in signals which are not prope
: ma:;lchtlng regulated, filtered ac supply cgﬁhmwd_ﬁ g 05
available.

. s.w.r. bridge — built right into the front

panel is an accurate s.w.r. bridge for 2-
meter work. An invaluable aid for vhi
antenna experiments.

. diseriminator meter — front panel meter al-
lows vou to accurately tell if you or other
stations in the QSO are on frequency.

. netting switch — this feature allows the
IC-21 to listen to itself for -calibration |
purposes.
. modual construction — quicker servicing if
needed.

. optional rev, vfo, plug it in and find out
what’s going on over the rest of the band. '

On both the 21 and 22. . ..

Cross channel interference is virtually
eliminated with 5 helical resonators in
the RF amplifier coupled with 2 i.f.
filters to virtually eliminate intermod.

The difference of a truly hot RCVR with
INOUE's MOS FET front end providing
better than .4UV/20db sensitivity.

WARRANTY & SERVICING: When you buy from the AUTHORIZED INOUE team listed
Eelnﬁ.r,fynu will get the kind of warranty and servicing you can count on, that’s backed up —
v the factory.

See the complete INOUE line at the authorized ICOM dealers listed below.

ARIZONA Sequoia Stereo Devlin Electronics Trimble Electronics
773 8th St 4817 E. 35th Ct. 2810 Alexandria
Ell Dee Enterprises Arcata, California 95521 Tulsa, Oklahoma Tyler, Texas 75701
1342-A E. Indan School Rd 7107-822-0318 918-742-7246 214-593-1123
Phoenix, Arizona 85014
602-942-9715 NEW MEXICO WASHINGTON
CALIFORNIA Robert Foster Sales TEXAS NHE Communications
Box 198 Escevosa Star Route 15112 S.E. 44th
ICOM FM Sales Tieheras, New Mexico 87059 Bellaire Electronics Supply Bellevue, Washington 98006 l
6234A Fountain Avenue 505-281-3975 EmIEE"ﬂll’E Blvd. m-?d?-ﬂll?‘l
Hollywood, California 90028 Bellaire, Texas 77401
213-225-6620 OKLAHOMA 713-667-4294
: Blacks Radio Company Eilectronics Center Inc.
Henry Radio 413 N.E. 3Bth Terrace 3939 N. Haskell

11240 W. Olympic Blvd. Oklahoma City, Oklahoma 73105
l.os Angeles, California 90064 405-528-0193

Dallas, Texas
214-526-2023

DISTRIBUTED BY:

ICOM-EAST Box 331, Richardson, Texas 75080
A Division of A.C.S,

ICOM-WEST 15112 S.E.44th, Bellevue, WA 98006
Dealer | nquiries | nvited
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BE GOOD TO YOURSELF! ...

Before you buy or trade anywhere get our deal! All the hams at THE
HAM SHACK pledge prompt, personal service. We'll plan a package deal
on a whole station from Mike or Key to Antenna. Our trading shoes are
always on — try us. You'll be glad you did.

Bill - WB4JFK

hi-gain Power-Full GALAXY transceiver

550A

Galaxy GT-550A transceiver. Full 550 watts, SSB, 360 watts, CW.
Compact, beautiful! Really hot receiver; on-frequency selectable sideband,

superb AGC. 17 pounds weight! $595.00
RF-5560A WATTMETER
AND ANTENNA SWITCH SC 550A/AC400 SPEAK-

$75.00 ER/SOLID STATE AC

SUPPLY $129.90

THUNDERBIRD

— __—— Model TH 3 MK3
- | = $144.95

= "-._.-

s __ e - : e NEW lle_ulf TI"EII!
e >‘ | Up to 8 db gain

. Rugged, Reliable
— | Performance proved.

Takes Maximum
Legal Power

STOCKING ALL MAJOR MASTER CHARGE CREDIT

HAM LINES’
THE HAM SHACK
AMATEUR RADIO SALES AND SERVICE
2116 BEE RIDGE RD. SARASOTA, FLA. 33579
TEL. (813) 9214602
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2 Meter
UHF
6 Meter
GENERAL ELECTRIC. . MOTOROLA

General Electric Progress Line
2 Meter Mobile Units

14" case (less accessories & ovens)

MA/E33 %58 NT/33 $128

6/12 volts, 30 watts, 12 volts, 30 watts,
vibrator power supply transistor power supply

Accessories available for each of above units

Just Arrived! General Electric “Messa ge Mates” High Band
Receivers with SEL-Call.

G.E. PROGRESS LINE STRIPS physically complete, but sold on an as-is basis only.
LOW BAND VHF UHF

MA/E13 | MA/E16 | MA/E33 | MA/E36 | MA/EA4?
less vibrator

less wbratur
X narrow band,
=
Note: MA/E. MA/E42 wide band
$18

less ovens $18

14" Progress Line Case, consisting of frunt basket and front plate wnth lock
Low band dual front end, 2 freq. strip

Hi-Band TPL RX with TX exciter strips less speaker, as is, missing parts

15,000 2-way FM mobile units in stock! Send for new 73% catalug.

GREGORY ELECTRONICS CORP.

The FM Used Equipment People

243 Route 46, Saddle Brook, N. ). 07662
Phone (201) 489-9000 DEpt. 73

Power supply, 30W,
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“BIG NAMESY
in HAM Equipment

Many pieces of equipment are in working displays.
You can try it right in the store. sk kkdkkkk
Dealer inquiries are invited. No better dealer prices
anywhere. ki sk sk i ko dok ok ok ok ok

WE LOVE ““trade-ins’’. Whatever you’ve got, bring it in
and we’ll dicker with you.

WRITE FOR
OUR LATEST

- - : 3 r
— - : i g
o Coer T S L R =i "?’.Ii,' e I » j v
o e _'l 5 -'=:=:::=::._.55§55:_ - =i 1 R s = | ’ 51515'_"':5 ) L) -|- .. Sl | -
<) N & o | L - | e | b S
P E [l 'l ! = .

2% ELECTRONICS

| 500,000 ELECTRONIC PARTS

N ALWAYS IN STOCK

491 RIVERSIDE AVENUE, MEDFORD, MASS.

at Fellsway Shopping Plaza, Medford
Junction of Route 16 and 28, right near Interstate 93
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. . . Letters continued from page 109

it — as a corporate entity — giving its
members a fair shake... are they
polled about thoughts, or is it in fact a
self-sustaining outfit run for the finan-
cial benefit of a few?

A full and open hearing on this
subject would be most interesting and
could force the League into some
thoughtful changes needed.

Nick Johnson tells you how in his
stuff directed to TV listeners protest-
ing license renewals of broadcast sta-
tions. The same thing would work for
the League, you know.

If anybody sees this, or knows what
the expiration date of W1AW's license
is, let me know and send me copies.

Art Brothers WINVY
Grouse Creek, Utah 84313

While some major reforms are
about 30 years overdue in ARRL
management, should these be forced
at the risk of losing the WIAW Ii-
cense? The bulletin announcements,
self-serving as many of them are, are
certainly worth some effort to keep
the facility going — and the code prac-
tice is invaluable, though it is always
possible that if WI1AW were not there
with it that others would provide the
service, as has happened in many
other countries.

CB SOLUTION

| have changed my mind about
CBers. Why doesn't the FCC just
illegalize the use of 11 meters, com
pletely? Then all they have to do is
arrest all of the band users. The
legitimate ones won't operate when
this law takes effect, just as they
didn't break previous laws. Thus, the
big guys who have sunk thousands
into their pseudo-ham setups will just
be left. Although this may be imprac-
tical from some standpoints, | am
indicating to you my recent realiz -
tion of the seriousness of some of
these fellows. The guy down the street
just isn't going to stop killing my 10
meter rig. | think we are soon going to
change our local transmitter hunts to

CB hunts.
Thomas A. Behrens WB6MDP
Sacramento CA

Good idea.

A BAD LETTER

| thoroughly enjoy your magazine
and look forward to its arrival. My
only regret or complaint is that | did
not start my subscription sooner.
While you are like all the other maga-
zines in that you print all the good
letters about 73, you differ in that
you also print the bad letters about
it. | always read your “Letters to the
Editor” column and | believe it takes
some backbone to print some of the
derogatory letters. Keep it up. My
only other comment is that it a very

fine magazine.
Ron Hughes KL7HJE
Alaska
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HAPPY ENDING

Last February | wrote to you ask-
ing that the theft of my YAESU
FT101 be listed in your magazine. In
December the equipment was re-
turned to me via the police and my
insurance company. To make a long
story short, the recovery was attribu-
table directly to the notice in 73
Magazine, 73s policy of continuing
the listing indefinitely in subsequent
issues of the publication rather than
just once, and the alertness of Gary
WB2PSS and Bill of the Pennsauken
(NJ) Electronic Service Co., and
George WA2VKV.

Many thanks for your help.

Frank W. Widmann WA2YSW
Haddonfield N]

ECONOMICS PAYS

Congratulations on the really
superb article ““Repeater Economics”
on page 105 of the April issue. Mr.
Cohn’s story is-almost precisely what
we have done here in the Mid-Okla-
homa Repeator, Inc. for the past nine
months. The results have been out-
standing. The “MORI"” membership
has increased from 60 members on 1
%Lél’f 72 to 131 members on 21 March

The few differences between MORI
and NVFMA procedures are minimal.
We call the freeloaders “‘prospective
members.” We also use my own and

s

the Trustee's address for club corres-
pondence.

About the one real difference is
that we use a computer for the mem-
bership list. The computer is located
at a small junior college. The key-
punching and machine runs take only
a few moments of time. The benefit is
that the MORI officers can ask for a
current membership list at any time.
It's a matter of dropping in the cards
and making the list. We also use the
card deck to print the mailing list and
it certainly simplifies mailing to 160
or so members and prospective mem-
bers. We also have a card deck of all
other active amateurs in about a
50-mile radius which we have made a
mailing to once in the past 9 months.

Newcomers to VHF-FM get into
the MORI card deck by just signing
their call on the repeater. (Their expi-
ration date is that date until they pay
the dues.) From then on, they get
everything we send such as bulletins,
meeting notices, and the like.

For the various VHF-FM clubs, |
suggest that the officers contact the
local junior college or the computer
company and get the mechanized list
thing working for them. Saves a lot of
wear and tear when making a mailing
and the instant membership list allows
the club officers to be active re-
cruiters.

Again, congrats for the fine article.

Frank Jerome W50]Z
Midwest City OK

.. .. Caveat Emptor continued from p. 107.

DES MOINES HAWKEYE HAMFEST
will be held on Sunday, June 17, 1973
at the lowa State Fairgrounds. Plenty
of free parking. Flea Market, covered
display booths available, small charge;
open arena — no extra charge. Dealer
displays, valuable prizes, and XYL
activities. Saturday night auto races
and camping — extra. Registration
$1.50 advance / $3.00 at gate. Write
Des Moines Radio Amateur Associa-
tion, Box 88, Des Moines, la. 50301.

CURTISS ELAPSED TIME METER
$1.00 each. Famous G.E. P A 222 1
watt audio amplifier $1.95 each.
100K %2 watt %% RN70C resistors 4
for $1.00, 1,000 lot price upon re-
quest. Walter Jurek, 1615 S. 59 Ct.,
Cicero, |ll. 60650,

WANTED, OLD RADIO TRAN-
SCRIPTION DISCS. Any size or
speed. Send list and details to Larry
Kiner, W7FI1Z, 7554 132nd Ave. N.E.,
Kirkland, Wash. 98033.

MOTOROLA: P33DEN-1100A
PT-300's with nicad low split $165.
U43HHT-3100A MOTRAC with acc.
$175. Robert Anderson, WA3PVD,
10314 Pierce Drive, Silver Spring, Md.
20901. 301-593-6993.

SALE: HW12A $90. TWQ'er, 6 mtr
FM REPEATER, HA750, more. SASE
for details and list. WA3HRB/3, 3110
Knights Road, B18, Cornwell Heights,
Pa 19020.

ILLINOIS REPEATER COUNCIL

Regular meeting will be held on
Sunday, May 20, at 1 p.m. at the Lee
County Law Enforcement Bidg.,
Dixon IL. Talk-in on 146.94.

MODERNIZE FOR PEANUTS!
Frame & display QSL's with 20
pocket plastic holders. Two for $1.00,
seven for $3.00. Prepaid, guaranteed.
Universally used and approved. Order
now. TEPABCO, Box 198S, Gallatin,
Tennessee 37066.

GIANT N.E. CONVENTION spon-
sored by FEMARA Sept. 29 & 30 at
Dunfey’s Hyannis Resort on Cape
Cod. Huge flea market, seminars, FM,
SSTV, NEDXCC, AMSAT, YL trips, 2
pools, golf, beaches, sailing. Early bird
registration still only $3 from
W1KCO, 572 Berkley Street, Taun-
ton, MA. 02780. Special early bird
hotel discount available,

PRINTED CIRCUIT NEGATIVES
MADE. SASE AND QUARTER FOR
INFORMATION/PRICES. P-C NEGA
SYSTEMS, 186 - 80th STREET,

NIAGARA FALLS, NEW YORK
14304,
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M transceiver

(1)GTX-200 (with built-in DCPS) ...... $259.95
(2) ACPOWER SUPPLY .. .cocivussons $49.95
(3) 2 Extra xtals (stock list) ............ $12.00

REGULAR $321.90
OUR SPECIAL PACKAGE PRICE! $249.95

30 WATTS OUTPUT, ALL SOLID STATE (no
tubes). TRUE FM (not Phase modulation) for
superb audio quality. 100 channels with
146.94/146.94 included. Three pole low pass filter
on both transmit and receive. 1 watt low power
position. Provision for tone encoder. Multi-channel
use of any crystal. Microphone and mobile mount-
ing bracket supplied. G-10 glass board. Professional
level construction by distinguished Avionics
Mfg. — General Aviation Electronics, Inc. The
finest amateur FM transceiver available at any
price. Size: 9x 6 1/2 x 2 1/2. Weight 5 Ibs. Current
Drain: Receive: .09 amps. Transmit: High: 5.0
amps, Low: 1.7 amps.

100% AMERICAN MADE

Marine/Master-25y

2-Way VHF-FM Marine Radio Telephone

(1) MARINE MASTER — 25W

(2) 6% Channels, WX, 6, 16, 68, 28, 12.

(3) 54” 3 db Gain lay down white fiberglass
antenna

REGULAR $329.95
OUR SPECIAL PACKAGE PRICE! $259.00

Please add $35 for 8 ft. 6 db gain antenna.

Full 26 watts power. ALL SOLID STATE (no
tubes) reliability. 10 channels with 6 1/2 pairs of
crystals installed for calling and distress, weather,
ship-to-ship, ship to coast and public and port
operations. Complete with gleaming white fiber-
glass 3 db gain laydown deck mount antenna. Self
contained, compact. Pre-tuned, Vinyl covered unit
iIs splash proof — impact, humidity and fungus
resistant. Can be mounted in panel, on bulkhead,
on or below table top with universal mounting
bracket included.

JUST CONNECT TWO WIRES and YOU'RE ready
to OPERATE!

REGENCY, CLEGG, MIDLAND, SBE, INOUE, GLADDING, MIIDA, CUSH CRAFT, DATA ENG., BIRD, OLIVER SWAN
(KLM), TEEC SSTV, HY-GAIN, SAVOY, SIGNAL/ONE, B&K, LEADER, MITS KENWOOD, TEMPO, TEN TEC, DX ENG.,

MINI-PRODUCTS, SWAN, ETC., IN STOCK — PLEASE WRITE FOR QUOTE.

RECONDITIONED EQUIPMENT — 30 days parts and labor guarantee.

COMPARE OUR PRICES!

WE TRADE ON BOTH NEW AND USED EQUIPMENT.

I: sigra//one
Service Manual

CXT7-CXTA
$29.95 ppd.

Reg. Ouwr Price Reg. Our Price Rag. DOur Pricas
ALPHA MOTOROLA
ALPHA .70 PA TOV vapor cooled lmear, 1,275 97500 FM-290 FM w/AC-210 amp 18900 12900 Mot 1 wath 94/04 & 34/76, wpk _
brand aew cond. A muc, control head, cables, eic.,
Gladdwng 25 w/AC and 4 xtals, latest. complete, ke new 23500 722500
MN-144 2 mcomv. (T-11 + 1418 1.F.) w 39.00 24.00 new cond. 22900 199.00 aATIEM.
PS1 AC, new cond. N X-5 conv. to MK-2 w/NCX-A AC/i1pk,
ﬁ&ﬂ E’E%E-.lm w 149,00 89.00 100 ke, cal., 42000 32500
wattmeters newl himited quantity 95.00 HALLICRAFT Hﬁx-ﬂ wiNCX-A AC/spk, new cond 249.00 189.00
%&H S‘It"l'!i’E 1 rr:w!i".. Ja"!mi Iliwfpru-d'. dect. 129.00 99,00 AN
-1 wevr w/B16F-1 AC and 3128-3 SRA-150 scvr w AC/spk 150.00 249.00 240 w/1178 AC ps 229,00 179.00
(same as 3128-4, patch, SWR, HT.46 S58-CW xmitter w/HA16 Vox acc 250C Bm xcvr wi117XC AC/spk, VOX,
etc.) latest, new cond. 425.00 ixceives w/SX-146) 24900 199.00 hNE_ L Ay "'lﬂrﬂn new cond 422-33 3:3-%
625-1 VHF comw., Like new S95.00 SR-42A xcvr. 2m, new cond., w 2 stals 148.00 119.00 aaic spply .
J0L-1 linear, new cond. 42600 3I75.00 SRA-46A 6m xcvr. new cond., wid xtals 109.00 gaog JI50C, 117XC AC/spk, DC mod, VOX,  mic  419.00 389.00
LE HA-26 VFD, 6+ 2VFD 3900 29.00 HE?H:UDHE s
¢ B m mowr, working, 28 a 59 00 3900 HA ND t - Emm. v in carton, biand new
Thor 6 xovr w/ AC-mod. 169.00 12900 HO 150 gen. cow. rowr., wical , excsllent 129.00 B9.00 cond, 1.795.00 149500
% HEA TEST EQUIPMENT . .
11 AF proceno : 00 5500 e Tt | Exco 435 DU to 4.5 Mc 3™ scope w/
g Y " ;nnrzmar;:t::m? SAORER :EE probes, like new 179.00 9900
Ehéﬁ!:uimm AC/spk by Drake, new Exco 1020 PWR wpply. like new 3500 15.00
cond., if Carton 43900 389.00 m"‘ttfr 131900 10900 Erco 324 AF ug gen. like new gg‘m gg
DC-3, DC PS 8900 6900 KN Eico 378 Lab, sudio gen., like new m-ﬂﬂ o
TR-22 w/5 chanls., new Ni-Cads, W., 15 watt, 2m xevr. w/AC. DC. c:;mumgggmﬂ i g gg-gg e
checked by Drake. New cond, 175.00 149.00 mic.. fika riow RRO0 TR0 f L et ¢. ' Ao
R4A wi7 extra xtals includ. 160 TE Heath lﬂ-'-l'il'-ll.'l?iﬁlld state scope, new 189,00 29.00
mvitens, naw cond, 279.00 249.00 Hﬂ.-i% ;l] watt Bm xcvr fbuilt in VFO, bl “iﬁiﬁg o5 59.00 19.00
T4X xmitter, like new 296.00 Igggg AC, DC, Mic., etc., new 129.95 89.00 WIHSLFS':'.' rl:l;inhm meter (meggerl 150,00 69.00
Tmf gen, cov. revr, new cond. 220.00 199.00 gy, iy KT-390 90 Watt CW-AM xmitter 5900 3900 | EADER — write for prices
-#1B gen. cow,. rowr. 48 .00 29.00 2 B & K — write lor prices
RONMS FF 3 ioh i acesmar Sy sa 0o MUDA — freq. counters, digital voltmerers, etc

Kenwood T-599, brand new, warranty 13995

AMATEUR-WHOLESALE ELECTRONICS

BANKAMERICARD

8817 S.W. 129 Terrace—Miami, FL 33156
Telephone — days (305) 233-3631 — nights and weekends — (305) 666-1347

NO ONE ANYWHERE BEATS OUR DEAL!
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CANADIAN MARCONI
100 WATT AMPLIFIER

NINIC NFM 22

FLEX ANTENNA

PAGING BATTERIES (not shown) NICKEL CADMIUM

for Motorola Tone and Voice, tone only Page Boy 1
Pagers and Cook Pagers. New, Full One Year Warranty. 1770MAH $ 6.00

235 MAH $ 7.00
Write or call for quantity discounts on all Batteries.

| COMMUNICATIONS &
ELECTRONICS, INC.

P.O.DRAWER M, 28710 CANWOOD. AGOURA, CALIF.91301
213/889-6666

also located at 2837 North 24th Street, Phoenix, Ariz. 85008 (602) 955-4570




All distributors offer basically identical equipment for sale. Some advertise
package deals, big trade-ins, financing with easy terms .. .each asking for
your business in his own way. How do we at Juge Electronics entice you to
deal with us?

First, being Amateurs, we realize that when the decision is made to purchase
a major item or a new accessory, you wish you had it “yesterday.’” We always
try to ship your order the day it reaches us. Whoever takes the order follows
it through packing, addressing, billing and shipping so that it doesn't get
delayed by paperwork. In the event we're out of stock, we have telex links
with all but two or three suppliers, and will have them drop-ship to you the
same day.

Second, if you tell us it's OK, we prefer to open and thoroughly check your
gear before shipping. Nothing is more frustrating than getting a new rig which
doesn’'t work! When that happens, it’s a real headache for us, and we don't
like headaches, so we much prefer to take this little added precaution .. . and
it is that much more assurance to you of receiving a rig in really tip-top shape.

Third, if you should have a problem, we handle it just as fast as humanly
possible, and to your complete satisfaction. We try to answer all letters the
day they arrive, whether orders, questions, or problems. We’'ll also give you
honest answers to questions about gear you're considering . . . we don’t want
you to buy something you won’t be happy with, as that is just going to be
another headache for us.

Of course we offer financing through General Electric Credit Corp., with 10%
down and up to three years to pay the balance. We accept your
Bankamericard and Mastercharge. Our phone is answered automatically
during the time we're closed so you can phone in your order at night when
rates are low. We stock equipment by Drake, DyComm, Galaxy, Hallicrafters,
Kenwood, SBE, Standard, Swan, Regency, Ten-Tec, Tempo and Yaesu, along
with a full line of accessories, parts, and used equipment. In short, we offer
almost everything our competitors do, plus the service described above. Our
goal is quality, not quantity. We don’t operate on a 10% markup, but we are
competitive . . . we can’t provide the service we want associated with the Juge
name, on 10% markup. We're finding that more and more Amateurs are
becoming more interested in really good service than they are in an extra ten
dollar saving on a trade. We hope you’ll write us, and try our service on your
next purchase. We think you’ll be pleasantly surprised!

ED JUGE ELECTRONICS, INC.

3850SOUTH FREEWAY FT WORTH, TX 76110
PHONE (817) 926-5221 TELEX 75-8329

Hours: 9:00—-5:30 Tues. thru Sat.
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FM TRANSCEIVER under $100.00

YOU SUPPLY CASE — MIKE — SPEAKER — CONTROLS.

144—220 TRANSMITTER KIT
ANNOUNCING! A Breakthrough for the Homebrewer

TYPICALLY 1 1/72 WATTS OUTPUT
COMPLETE WITH DRILLED BOARD T¥mcAtcy Lia wat s ouraL e
ADJUSTABLE DEVIATIONS TO 10
kHz
$29_95 AUDIO CLIPPING AND ACTIVE

FILTER

CRYSTAL NETTING TRIMMER
DOUBLE TUNED RF STAGES FOR
A CLEAN SIGNAL

STANDARD 12 MHz CRYSTALS (14
MHz FOR 220)

ZENER REGULATED OSCILLATOR

PROVISIONS FOR METERING
EACH RF STAGE

PREDRILLED AND TINNED GLASS
CIRCUIT BOARDS

® MEASURES ONLY 2" x 6"

Mg

A one watt exciter using four RF transistors, two diodes, and one integrated circuit. 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 with our PA-144 or 220 amplifier fora 15
watt station.

144—-220 MODULAR RECEIVER KIT

COMPLETE WITH DRILLED BOARD

$59.95

® SENSITIVE NOISE OPERATIVE SQUELCH

® BETTER THAN .3 uV SENSITIVITY

® 15 Khz BAND WIDTH

® ONE WATT AUDIO OUTPUT

® DUAL CONVERSION 10.7 Mhz AND 455 Khz IFs
@®ALL IC EXCEPT FOR FRONT END

® STANDARD 45 Mhz CRYSTALS

® OPTIONAL CERAMIC FILTER

® OPERATES FROM 12 VOLTS NEGATIVE GROUND

Measures only 4" x 6"

Order TX-144 or 220—329.95; PA-144 or 220—-$29.95; RX-144 or 220—-$59.95.

Receiver with 7 Khz ceramic filter — $65.95. Include $1.00 postage and handling for each
kit ordered. New York state residents add 6% sales tax.

VHF ENGINEERING

320 Water Street POB 1921
BINGHAMTON, NEW YORK 13902
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NEW POWER-BOOSTER
60—90 Watts

TN

Measures
7x9x 3%

TWO MODELS

8005H 2—6 watts in 60-90 watts out
(60 watts from your standard)

8020H 10—25 watts in 60-90 watts out

(Increase the power of vyour
TESTED REGENCY by over 400%)

8005H $159.95
8020H $129.95

Not a kit, but a completely wired and tested power amplifier with automatic antenna switching.
Uses NEW not surplus, balance emitter power transistors for missload protection. Large heat

sink for cool oper tion. Less than 1 dB loss on receive. SO 239 connectors, nominal 50 ohm
imp edance.

NEW RX-144C KIT
For Repeaters or Those $69'9 5

Who Need The Best With 10.7 Crystal Filter

® LOW CROSS MODULATION FRONT END
®10.7 Mhz CRYSTAL FILTER

®COR OUTPUT FOR CONTROL

® 2 WATTS AUDIO OUTPUT

® LESS THAN .2uV SENSITIVITY

® MEASURES 4 x6 x 1 inches

We are now in our new location . . . please note new address. . .

== \HF ENGINEERING

320 Water Street POB 1921
BINGHAMTON, NEW YORK 13902
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WORLD ACCLAIMED

UNIVERSAL TOWERS

FREE STANDING ALUMINUM TOWER

UGHTWEIGHT - RUST FREE - EASY TO ASSEMBLE - RUGGED STRENGTH
FORTV -FM - HAM RADIC - INDUSTRIAL INSTALLATIONS - FIRE - POLICE - MARINE - CB

Anyone interested in a tower should consider the tremendous
advantages of aluminum over steel towers.

Light Weight — In addition to its
weight advantages aluminum offers
maintenance free life time beauty.
Eliminates painting and ugly rust
inherent in steel towers.

lllllllllllll

WHEN IT COMES TO ANTENNA SYSTEMS

ELECTRONIC DISTRIBUTORS, INC.,
originated Antenna System “‘packages’’
over 23 years ago. These are
RECOMMENDED matched systems
designed to work together - yet with
flexibility to meet YOUR needs. Many
other combinations available, of course.

Strength - Important to your
choice of a tower. Universal towers
are tested for 80 m.p.h. winds and
are designed to exceed that wind
velocity.

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 of these advan-
tages total cost of a Universal
Aluminum Tower is less than simi-
lar steel towers extended over the
life of the tower.

THE BEST ANTENNA PACKAGES YET!

EDI “STANDARD" PACKAGE U1140
Universal 11-40 Tower - **
Universal B-18 Hinge-Up Base
Universal R-11 Rotor Mount
CDR AR22R Rotator *

100 ft. Rotor Cable
100 ft. RG8/U Foam Coax

Complete with one of the following antennas:
Hy-Gain TH2-MK3 . . Reg. $446. EDI $325.
Hy-Gain TH3JR . . ..Reg. $446. EDI $325.
Hy-Gain Hy-Quad . . . Reg. $476. EDI $351.
Hy-Gain 203BA . ...Reg. $486. EDI $359.
Hy-Gain TH3-MK3 . . Reg. $491. EDI $364.

*TR44 Rotator & Cable — Add ......$ 29
*Ham-M Rotator & Cable - Add ..... $ 65.
**11-50 (50') Tower w/B22 Base - Add $ 84.

LET US RECOMMEND THE PRO-
PER TOWER FOR YOU. Request
WHOLESALE catalog.

ALSO COMPLETE LINES ANTENNA SYSTEMS AND HAM GEAR

Hy-Gain, Mosley, Telrex, Cushcraft, Wilson, A/S, Newtronics,

Collins, Drake, Galaxy, Hallicrafters, Ten-Tec, Tempo, Regency,
Clegg, Tn-Ex, Rohn, etc., etc.

" Model 11-80 shown — WBAMY
11 sq. ft. wind load at 80 ft.

(GECC revolving credit available)

—Communication Specialists for over 34 years —
1960 Peck Street, Muskegon, Michigan 49441 Tel. (616) 726-3196
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WALLER ELECTRONICS

TEST EQUIPMENT SALES
P.O. Box 9913, Chevy Chase, Md. 20015

Telephone 301-652-0996

The *“TESCO—-PAD'" has no
tuned coils to go off frequency,
no tuning necessary or even there!
It's all in one “Black Box |.C.”
ready to go. The “"TESCO—-PAD"
has a 1 second hold-up for your
transmitter, complete P.T.T.
operation, available with dual
audio 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)

(Add $1.00 for postage and handling.)

NOW BRUTE FORCE IN A 12V BENCH SUPPLY — THE WALLER 60 AMP 12
VOLT SUPPLY!

A bench power supply for mobile equipment. This brute of a supply will run a
mobile rig and even an amplifier from 110V ac. The output is a nominal 12V dc 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 features built in voltage and current metering. The Waller 12 volt 60

S SUDIIN 95 ONIY ' 5 55 T aia et = uie e ot aiar's &a)al ool $100 in kit form or $125 wired.

This unit shipped freight collect.

Portable Tune Up Meter with cables to plug into Motorola, Link, GE, Standard, etc.
This unit gives you the meter functions of the radio being tested. It also operates as
a portable dc voltmeter with the following full scale ranges: 1.5, 5, 15, 50, 150,
500, 1 KV with a special 3 volt range for GE Progress Line equipment. The UT-1
can be set zero center for discriminator readings. Also featured in the UT-1is a field
strength meter. Place your order now. Kit form $42.50. Wired $49.95. Extra cables

of your choice (SPeCify Fig) ........iveriumneniveennieneiannn. $5.00 ea.
($2.00 for postage and handling.)

CALL OR WRITE WALLER NOW

—_—

—

o -
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For well-engineered, solidly constructed, high
QSO scoring equipment, Drake is your most logical
greater-value-per-dollar choice.

Worth more at trade-in time than any kits or import
orphans —so, it really costs you less per year to
enjoy Drake dependability and superior performance.

i1s where its at/

For competent assistance by knowledgable hams, —
for quickest delivery of factory-fresh, latest pro-
duction equipment—for top trade-in deals — for
greatest satisfaction and pleasure—your most
logical more-for-your-money choice is HARRISON!

e

C-4 STATION CONSOLE L-4B 2KW LINEAR

TR-4 TRANSCEIVER MN-2000 ANTENNA

MATCHER

TR-22 2 METER FM
TRANSCEIVER

ML-2 2 METER FM
TRANSCEIVER

TC-2 2 METER XMTR
CONVERTER

2NT CW AND NOVICE
TRANSMITTER

SPR-4 SOLID STATE
RECEIVER

CHARGE IT! On your Master Charge,

Bank Americard or Uni-Card. gFDaEsI? f':?w!
Spread payments up to two years. ITtar ative.

PROMPT ORDER DEPT.

We carefully pack and ship
ham gear, accessories and parts
to most any part of the world.
Address your orders to:

18 SMITH STREET

Farmingdale, N.Y. 11735
Or — Phone your orders to

(516) 293-7990

“"Ham Headquarters, U.S.A'®

®FARMINGDALE, L.I. ®NEW YORK CITY ®VALLEY STREAM

2265 ROUTE 110 8 BARCLAY STREET 10 SUNRISE HWY.
2 miles South of LIE exit 495 Near City Hall (At Rockaway Ave.)

(516) 293-7990 BArclay 7-7922 (516) 872-9565
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inTRoDUCING: SUPER CRYSTAL —
The New DELUXE DIGITAL SYNTHESIZER from

mra-17 BvETHERIELR

MFA-22 Dual Version: $275.00*

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 LEVEL

— low spurious output is similar to a
crystal output, not spurious laden as
with some other units.

FAST ACTING CIRCUITS —0.15
second typical settling time.

SEND FOR FREE DETAILS TODAY

SUPER *

=owE =

MFA-2 Single Version: $210.00*

SUPER * ACCURATE FREQUENCY 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 lony
cable runs, both transmit and receive,
for trunk or remote units.

ORDER DIRECT or THROUGH YOUR DEALER

(*Add $3.00 per unit shipping charge. UPS areas. $5.00 otherwise. ILLINOIS RESIDENTS add

5% lllinois sales tax.)

TONE BURST ENCODERS
AND

DECODERS

« UP to 5 fixed tones
{factory set)

» ADJUSTABLE
—Duration
—Qutput

o NO BATTERIES needed.
« FULLY ADAPTABLE

« EASY INSTALLATION
« CONTINUOUS TONE POSSIBLE

« FULL 1 YEAR RP Warranty
PRICES:

TB-5 5 tone std. encoder ... $37.50
(1800, 1950, 2100, 2250, 2400 Hz.)
ST-2 Single tone decoder ... ... . . ... . $37.50

(Specify 1800, 1950, 2100, 2250, or 2400 Hz.)
Special tones — Inquire

Add $1.80/unit for shipping
(11, residents add 5% tax)

ﬂ, ELECTRONICS

RPC-3,3U Internal Unit

L

A SPEECH COMPRESSOR
THAT REALLY WORKS

2
"-:': v

($24.95)
Low distortion
circuit.
Fully wired & test-
ed. NOT A KIT

Works with phone
patch.

Internal units &
modules work mobile. (ONLY $22.50)

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 (RPC-3C)

BOX 1201B

CHAMPAIGN, ILL. 61820
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R.F. AMPLIFIERS
TUNES 50 to 100 mhz — COMPACT ALL
ALUM. CASE 12" x 15" x 6%" WITH SK 600

EIMAC SOCKET. 1 LARGE AIR VARIABLE
CAP. — 2 SMALL AIR VARIABLE TRIM-
MERS — TEFLON MOUNTED ROTARY IN-
DUCTOR — GOOD FOR LINEAR AMPLI-
FIER — CAN USE EITHER 4 CX150A or 4
CX250 — LESS TUBE, PRICE:

WINTRONIX MODEL 850 INDUCED WAVE FORM
ANALYZER. This unit mn compunction with your
present oscilloscopa, permits you 10 vigw wave 1orms
in the range from audio thru MHz without any direct
connectuion. | he probe 1s simply placed over the tube
N question and the wave form s displayed on the
oscilloscope. It may also be used as a high gamn
amplifrer 1o increase 'scope sensitivily. E xcellent for
T V., radio, amplifier, and transmitter repair and
maintenance. Brand new, with probe.

WITH 4 CX150A, PRICE:

B-7971 LARGE ALPHA
NUMERIC READOUT
With sockets & driver board. Can be hardwired
to form unusual house address numbers. 2
tubes, 2 sockets, mounted on one driver board.
Save $3.00

PRICE: 2/$5.00

SHIP. WT._ 13= PRICE: $1995e¢a3

ROTRON FANS

SAUCER FANS
280 CFM 7" DIA x 2% DEEP 115V -50-60 cy.
PRICE $£4.95EA,

METERS PANEL TYPE WESTON MODEL 1238
0—-500 microamps full scale calibrated 005 t0o 500
roentgens/hours, 270 degree scale, approx. 3" dia.

excellent for wavemeter etc. New and in original boxes.

TEKTRONIX MODEL 360 PRICE: $1.95 ea. or 3/$5.00

WAVE FORM INDICATOR — BANDWIDTH

MODERN ALUMINUM BENCH RACK CABINET
DC — 500 kHz PRICE: $24.95 o e

11%"" H x 18" D x 19" W. 8" panel openings
w/rubber feet and disappearing handle.

VARIACS PANEL MOUNT Lt Blue PRICE $7.95

2 AMP $3.95
4 AMP $5.95
6 AMP $7.95
240V — 60 cy or use on 120V with slightly
lower amp ratings

TRANSISTOR REGULATED
POWER SUPPLY
115V — 60 cycle in +12 — 12 — 6V @ 2 amp
output. Front Panel adj + or —10%. On-off

switch. Fuses. Barrier strip output. 6" x 5" x
50 AMP VARIAC 7"'. Excellent Cond.

230 V. input 60 Hz. Unused Price $99.50 Ship. Wt. 10# PRICE $14.95

WE APOLOGIZE
SORRY WE RECENTLY SOLDOUT DUETO
HEAVY DEMANDS ON OUR INVENTORY.
GOOD NEWS — HOWEVER, MORE IS ON
THE WAY. WE BEG YOUR INDULGENCE IN
THE MEANTIME AND THANK YOU FOR
YOUR PAST PATRONAGE, IN OUR EN-
DEAVORS TO SELL THE MOSTUST — FOR
THE LEASTEST".
THANK YOU!ITT

- TOROID TRANSFORMERS
MOST VERSATILE WE EVER HAD MINOR REPAIRS NEEDED
3% " RD 3" H TS.323/UR

WT 37 ALL HAVE CAL. BOOKS BARGAIN NOT JUNK
4 14 V INPUT WINDINGS PRICE: $24.95
4.5V FEED BACK WINDINGS

2 333V - 1/2 amp. WINDINGS COMPUTER TYPE CAPACITORS

2167V — 1/2 amp. WINDINGS Vv
WILL SUPPLY 1000V @ 1/2 amp. ggggg g %gv
CAN USE ANY COMBINATIONS OF ABOVE. .

SHIP. WT 5 PRICE:$5.95 or 2/10.00 55,000 @ 15V
100,000 @ 8V

50¢ each or 5 for $2.00
ADJUSTABLE PRINTED CARD BOX 40,000 @ 10V

For Rack Mount
5" to 7%'"" — 16 slides and sockets — includes CRS00 WY

30 double contact position edge connector type PRICE: 3 for $1.00

PRICE $9.95 METERS
TRANSFORMER 0—150 VAC 3%" PRICE $3.00
126 VCT @ 10 amps. or 0—-300 MA. DC 3% NEW PRICE: $2.50
6.3 VCT @ 20 amps. FREQ METER 60cy. REED TYPE 3%4"'PRICE:
WT. 10 lbs. PRICE: $4.95

ALL PRICES ARE F.0.B. OUR WAREHOUSE, PHILADELPHIA, PA. ALL MERCHANDISE DE-
SCRIBED ACCURATELY TO THE BEST OF OUR KNOWLEDGE. YOUR PURCHASE MONEY RE-

FUNDED IF NOT SATISFIED. TERMS ARE CASH. MIN. ORDER $5.00. ALL MERCHANDISE
SUBJECT TO PRIOR SALE. RFE — REMOVED FROM EQUIPMENT.

Philadelphia, PA 19146
215-468-4645
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WORLD'S LARGEST SELECTION OF

NEW & USED TV CAMERAS & ASSOC. EQUIPMENT

o F;

72
G .' | f' l‘
\:I]“:’.l]']r
1-;

E'
= m—:
?l

Audio and Video Syst : PRICE
uaio a iaeo Siems b
R e $1.00
$1.00 ppd USA—8$2.00 Foreign.
INDEX PAGE 142 CATAI_OG # Erif !;?p:lequests on Gnn:;ann}r
etterhead.

973A1
THE DENSON ELECTRONICS CORP.

9AM - 4PM Monday thru Friday, otherwise by appointment.

OFFICE: Longview St. Tel. Area Code 203/875-5198
MAIL: Post Office Box 85

ROCKVILLE, CONN. 06066 USA
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CONFORMS TO LATEST FCC RULES @ SOLID STATE REPEATER CONTROL SYSTEMS @ ANY 333
> RECEIVER TRANSMITTER POWER FREQUENCY AND ID SYSTEM e 3 MINUTE TIME O'ITe5 sy

2% SECOND DELAY DROP OUT e CARRIER OPERATED SENSOR e ID CONTROL e AUDIO =53
%: INTEGRATOR e OPTIONAL TONE BURST DECODER WITH AUDIO NOTCH FILTER, &
= TELEPHONE REMOTE CONTROL, TONE DECODER VHF LINK REMOTE CONTROL, 555
* LOGGING CONTROL e 120 VOLT AC OPERATION WITH AUTOMATIC 12 VOLT DC <=
» SWITCHOVER e CYCLING TRICKLE CHARGER ® FUNCTION STATUS DISPLAY LIGHT AND 5%
RS CONTROLS e 10 CALL MONITOR SPEAKER AND MIKE « REMOTE RECEIVER SQUELCH e 7z
=% ALL FUNCTIONS ON PRINTED CIRCUIT CARD e ADD NEW FUNCTIONS AT ANY TIMEWITH =&

g BUILDING BLOCK CONCEPT e FLEXIBLE SYSTEMS FOR HIGHLY VERSATILE REPEATER %}1
we OIATION e o _ -:-,;u:%
& ——— Look for complete details in June issue of 73 R
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. Save over $9 000.00 on this
AN/WRR-2 SSB Receiver!

Original government cost: over
$10,000.00! One of Navy’'s most modern
radio receiving sets. Built by National
Radio Co. in last decade. A triple con-

version super-heterodyne. Frequency
range: 2 to 32 MC. continuously, or in 1 kc

increments. 4 bands. Featuring full carrier -
Suppression unit receives AM, CW, MCW,

L voice, facsimile, Teletype and ISB. RE-
QUIRES NO MODIFICATION! Greatly
superior to earlier R390A/URR model.
Good cond. Complete, operational. Spec ®

sheet available. Spare parts as needed Overhauled and certified . . ,$_595. 00
NAVY TCS TRANSMITTER

Just arrived! This collec-
tor's item Is now avail-
able In new condition!
1.5 to 23 Mc. CW and
AM. 50 watt CW. ldeal
for a raft of multi-
purpose uses. Designed |
by Collins Radio. Brand

new! A Columbia special .
5. ﬂD

Xerox copy of Operation Repair Manual:
$35.00. Add $100.00 for 1/2 kc in lieu of 1 kc
iIncrements.

RADIO RECEIVER R-108/GRC Late model
Army Comm. Recvri
20—28 MC FM. Contin-
uous or preset freg. OK
for AM with simple
modification. With :
schematic and hookup 2 METER AIHCHAFT MONITOFI
info. Like new. Smash- RECEIVER 130—-150 MC

ing low pricel .$19.95 i
24 VDC POWER SUP-
PLY for above .%$4.95

MODEL 15 TELE R-748/TRC-47 single channel AM crystal con-

trolled 110V 60CPS, pwr supply & speaker built
TYPE PAGE PRINTER in, squelch, r-f gain, dual conversion modern
EEb”'” I“ke new by US design. Size 19'W x B”H x 14”D for rack mtg.
a“lr; AL 9”‘;"‘- Supplied with schematic & hookup info. No
packing! With 1able, conversion required. Ex| condition ..... $29.95
power supply and — e
manual. BARGAIN! 15
wansl. eARGAIN 12 | FMTRANSMITTERS & RECEIVERS
BOARD ....$200.00 B : T
15 RO. NO KEY- | ="
BOARD ....$175.00
iP-69/ALA-2 PANADAPTER v
This compact uni i T-14/TRC-1
pact unit can be used with most Ham R-19/TRC-1
Receivers after conversion. Complete with con- 70—100 Mec. Singie' channel. 50 W. output
version info and schematic. Good condition 110 V, 60 cycle. New and like new. '
................................ $1g.95 H 19{THC1 HE‘EElUEf o S $4g 50
T=14/TRC-1 Transmiitter .o .o e o $49.50
FREE schematics. Convertible to 6 or 2 meters.
HEWLETT-PACKARD T90_B550KC Q-6er Good Condition Recvr $14.95 |
SPECTHUM ANALYZER or like New Receiver ............ $19.95
The famous Model 8551B with Display H.P. g?gﬂg fll-ugfféz%ﬂ;i:;";ﬁm" ey iﬂgg
851B. Excel. cond. CERTIFIED with new 4—5.3MC T-20/ARC-5 Excl. Condition Xmtr $3.95
TWT. Now reduced to iess than half of original 4-53MC BC-475 New Xmtr . ........... $5.95
pricel:Special. Only .. .0, i me.. $5500.00 MD-7/ARC-5 Plate Modulator for Above Xmtrs
L ESc)iGCONCITION 5t vt i i o $4.95
o N i
ColumbiaElectronic Sales, Inc.
P.0. Box 9266, 7360 Atoll Ave., North Hollywood CA 91609 Tel (213) 875-2970 & 764-9030
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PRICES GOING UP!

INCREASED DEMAND FOR 1C'S IN GENERAL AND TTL'S IN
PARTICULAR HAS CAUSED SEVERE SHORTAGES AND SHARP
INCREASES IN OUR COST. REGRETFULLY, WE ARE FORCED TO
INCREASE OUR PRICES IN ORDER TO BE ABLE TO OBTAIN THESE
PARTS FOR YOLU. WE WILL, HOWEVER, ACCEPT ORDERS AT OUR
PREVIOUSLY ADVERTISED PRICES IF POST-MARKED OR CALLED
IN BY APRIL 20TH, 1973.

Ay Meltiples Any Wiltiples
TN af 11 Duantil y il 1}
Per lrem Per ltem Per [tem FPer Ltem
fHix) (Mix) {Hix) Mix)
Catalog - 100- 1000 100- (atalog - 100- 1000 100,
Number b L I LY Y up L) Ninnher 09 GOy up Q)
T4 a4 .{13 s} 28 T41T5 2. 190 .80 .70
40l G4 32 G .28 T80 1.30° 1.23 L.16 L
a0z a4 320 30 el 74181 5.200 490 460 430
T403 S 32 30 28 74182 126 119 .02 1.05
Tk a0 34 i il 792 Ll 1 e ] T 1 | |.
7400 S0 24 52 i) 793 210 200 1.90 1.80
THM o a8 b AT 741948 .10 295 280 2.65
0T A od ol AT FE AR 3.10 295 2.80 265
7408 38 36 o4 iy [
T 48 B6 .34 A2 SCHOTTKY TTL
7110 <8 32 30 28 745401 A8 8B4 79 19
T411 A4 2 .30 .28 74501 Bl 84 70 e
s 0 7 | R .4 o Ta4503 AR B4 oL s
7416 54 51 .48 45 74504 .00 95 .90 85
ThT A4 51 .48 45 T4505 L .95 .90 A5
418 B8 e T34 2 TASO8 #8 B84 .79 il
20 G4 32 30 .28 TAS00 B8 B4 70 1S
[Re 4 22 30 .28 TS 10 A8 B4 .79 By i
23 A4 80 56 S T4515 88 84 39 i
LD a1 5l A48 AS 74820 B8 .84 70 35
74206 10 37 .3 .31 re A B B4 7O 15
7430 S L R ot} 74522 A8 8% .19 i
7437 26 a3 L5l A7 74540 LOO 95 .90 B85
438 26 53 50 47 TAS50 88 84 .70 35
T440 a4 A2 30 28 T4551 B8 &4 i) 79
T4l 1.3 1.64 1.55 146 TAS6 it T a4 ]
T2 154 L.2Y7 1.20 .13 TA564 A8 B4 .79 i
T443 134 127 L2000 L3 74865 ol B4 79 75
TH 134 1.27 120 L3 74573 182 LT3 1.63 1.54
THD 1.71 1.62 1.53 .44 T45T4 .82 1,73 1.3 1.54
T4dh 34 1.27 1.2 | TS 107 a2 73 LG R )
1447 130 1.23 L6 A T45112 1.82 1.73 1.63 1:513
T448 I44° 18T 1139 122 TAS 114 L8213 163 1.54
7450 %, ¢ GRS R (| it 745140 Lo 95 .90 K5
Tl a4 32 30 28
7433 o4 32 30 .28 v g
7454 34 32 .30 o8 LINEAR 1C°5
7459 34 .32 .all o 4|
TAHH 1 R - S | ] 28 NESDIA 299 282 266 249
7470 i 43 4D 2T NEGZOA 359 338 3.7 2.95
* NESTILY S 3H8 330 F. 14
TAT2 i 1 TR 4 ¢ Lol 34 MNESIOT Tobl B8 645 .02
Il ¥ g2 A0 4b A3 NESAOT Z40 25 Z.10 .95
474 T L ] b 43 SE340T 148 420 F.92 J 64
479 S T T2 it NESSUA a0, L3 D 1.0%9
T476 A =55 0 53 49 NES35Y 0 T Y S 1] A5
TA8B0 A0 16 g Al NaSIhY 2100 1.9 1.80 1.65
482 110 - LO0s 1.00 95 NISSHY . U5 ) A5
7483 1.72 164 1.06 .48
T485 158 L51 1.44 .30 NES60B .07 3860 315 294
TG 60 5T 54 al NESKIB 307 3896 d.lo 2.94
"'il-'. s} 357 336 3.1h %.‘E_l :I£
7490 85 B0 75 70 NESGIA 357 336 d15. 25
401 AR L4F B3t 127 NE366Y 357 336 315 294
7402 8580 .75 .70 NES67V 357 3.36 3.15 294
7403 g5 B0 50 70 NSIITA 00 86 82 78
7404 1:32 126 1.20 114 N33O5A 340 3200 3.00 2 R0
=105 132 1.26 120 1.14 NS596A 18T L77 166 156
T 400 32 1.86 1320 1.1 TO9Y ol AT A4 o 1§
TALON .80 L.70  1.60 | .51
T4104 {1 U o S ¥ 6l TIOA o0 AT 44 A
T4I05 0 &7 64 0l TILA 2L L o IR L A6
TITA L0 05 LR 85
T4107 =4 51 .40 A5 T33A 190 1L.80. 1.70 | .60
T412] H0 a7 54 =1 THY 995  od A% G
T4122 iy i R i | it Jha TATA 110 104 O il
T4123 L300 1.200 LEG L0 T48Y A0 5T 54 o]
T4 1.75 L6b 1.57 .48 LM 335 ras 272 Z.64 B
T414a .50 143 1.36 .29 LMA6G .85 366 146 G LA
74150 2000 L8y 1.70 1.55 LM337 L03 3.70 3.51 .31
74151 1.30 1.24 L18 LI12 ' !
4153 1.70 160 1.50 |40 TRANSISTORS AND IMOQDES
14154 . el eahi) 205
INZ2TO =0 i A2
74155 L56 149 1.42. 135 IND 14 A0 0 0% .08 M7
74156 146 139 131 L.23 RET 0 0% .08 A7
74157 156 148 1.39 1381 INADO2 J1 0 W00 A
74158 1.56 148 139  1.31 I A0S A% G2 M 10
74160 2920 2,10 200 190 INA0G S Ry T a2
74161 230 200 200 190 INTATA - thru
74162 2.20 200 200 190 INTSBA. 25 22 19 .16
T4163 220 210 200 1.5
T4164 220 0 2.00 1.90 2NGHO0 25 .23 .21 A9
T4 166 230 220 210 200

All 1(%s are mppliud m 88—, 44—, or 24—pin DIP {Dual-in-line) IJ-IJ.I.-ilii‘. O eernie IIHI‘I-..‘:IHI‘
excepl for NE536, NE5S40, and SE540 which come in TO-35 pal'h.‘t;l_',u- Vollage H(‘p_lllalurﬂ
LM 335, LM336 and LM 337 are supplied in TO-3 {Diamond ) package.

We give FREE data sheets upon request, so ask for those data sheets that you NEED, even
for those listed 1075 that vou are nol buving.
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LED 7-SEGMENT DISPLAY:
Sohd State Svslems has now !'r.pul!uil'.d if's hine of LED I-Ii.'j.l:'llﬂ.}'ﬁ and also reduced their

cost. The following are now availalde from us at these prices,

1-49 al)— 91 100~ 490 a () — 999 L0000 up

A
25
L0
.5l
.ol
a2l
a0
90

3.70 3.40
4,010 3.65
5 i .40
T.00 H.75
T.00) Wi
3000 o 75
3.00 2.79
2.50 2.25H

5558-1
S55.10
555-2
B55-3
5554
LES-T ;
a55.4 J.00
Minitrons # 3.00

-
-
e

o
=
wil
i
il
=
s i
ot

=l =) |

| o TP LPR P S

=] b2 = W9 e S
bl - B - TR

=S S

The 555-7 and 555.9 are the common .33 in character height 7-Segment and overflow
'I'Ji'i-]]l.']_! respectively, with decimal paint on the left and wide angle viewing, The 555-1
and 555-2 have the same phyvsical dimensions as the 555-7 and 555-9 with increased lite
anid dighily lower current requirement. The 555-1C is the same as the 5551 excepl it has
a eolon instead of a decimal point, making it ideal for use i a digital eloek, The 555-3
ared S55-4 are the new gianl 77 in character height 7-Segment and overflow display
respectively, with decimal point on the rght and readability up to 40 feet. * Also included
above is a new reduced price on our Incandescent 7-Segment Display.

|’:11::|-i.ag& of B, 14 wall eurienl Hmilill._g{ b [ ] e, e e e e e =0.30.

MOLEX 1C SOCKET PINS: Use these economical pins instead of soldering vour 1C's to
PC hoards. Sold in contimious .-itrip:-. in i‘llllltil)li"ﬁ. of 1M IIitl!-i ulll}-

100 for 21.00 200 for S1.80 JY for 8200 400 for 2340
SO0 for $4.20 HO0 for $5.00 700 for $5.80 800 for $6.60
Q00 for £7.40 1000 for $S8.20 ecach additional 1,000 $7.50

Dual-in-line SOCKETS. Brand new with gold plated pins,

1—49 30—99 500999 1000 up
5 A 353 25
S50 .45 A0 .30
.ol A5 L0 30
‘o cadl A5 i 1o
A5 HIE! Akt A3
A A O A3

100499

fg‘: ::::: ) Solder

;ffr ]I:::: ) Wire “i’.ﬂil

14 Pin , Closed-Entry
16 Pin Lap

S L ta En
AL S AN S

L]

STANCOR TRANSFORMERS: ldeal for use with LM series,

P-8180, 25.2VCT, 1 amp 23,00
Pal3d 6.2VOT, 1.2 am

HEAT SINKS: Wakefield series 630 ecircuit hoard coolers, 1'47 ||k,g|i wilh a diﬁﬁipaiiull up
to 20 watts, Designed for use with TO-3 package.
1—49 a(1—919 [ O — 5 5) SO —099% 00D up

Type 680—1.25A  1.20 1.10 1.00 90 80

ALLEN-BRADLEY MIL-GRADE (5-band) RESISTORS. .-'%.I'I]r of the Bt STANDARD
10% v aloes from 2752 1o 22M 00 YW or ' WATT. EACH S0.05.

CERAMIC DISC CAPACITORS. Tyvpe 5GA-1000WVDC:

5. 7.5. 10, 12, 15, 20, 22. 25, 27, 30, 33; 39, 50, 56, 68, 75, 82, 100, 120, 150, 180, 200,
220, 250, 270, 300, 330, 360, 390, 470, 300, 560, 680, 750, 820, 1000, 1200, 1500,
OGO, 2000, 2200, 2500, 2700, 3000, 3300, 3900, 1700, 5000uuF.

AR EACH - o v v s 311

LOW VOLTAGE DISCS. Type UK.

L.Ouk, 3Y 525 IATaR BN s - P Bl LT el RS e $.2
$30 0.01uF, 16Y i S.10

ELECTROLYTIC CAPACITORS: All values are availlable m both, axial or upright (PC
Board) mount. Please indicate your choice,

B DY i, S 10 30uk, 35¥ 20 SuF, 50V

3huk, 15V L0 S0uF, 35V 1uF, 50V

s0uF, 15V B0 JO00uP. 35Y e 820 2uE S0 L.l
FeF, 15Y ........ 510 S00uF, 35V Suk, 504

220uF, 15V o [T e L AR % 1o0uF, 50%

SuF, 15Y ........ 820 [uF,50¥ 2UMuF, 50V

L F, 15V T T )L R SO0uF, S0V

20uF, 25V S.15 3uF, 50V

TERMS: Rated firms NET 30 days Otherwise check or money order- with order,
Bank Americard and Mastercharge are welcome. All mvoicing is now done h}' computer
thervefore, the i'nllr,lwing atandard rliurgrh woll aultmmliuatl:r bie pdded Lo your s et

I your merchandise total is between:

SPECIAL CHARGES

£ 0.00-% 499 add S1.00 COD S .00 additional
2 5.00-%2499  add 20,75 Air Mail S0.540 additional
£ 25.00 - 849,09 add 20,50 Postal Insurance s0.25 additional
3 50.00-39999 add 3025 Special Delivery 50.75  additional
$100.00 and up add 0000

With thiz new svalem all ﬁFIiPl‘ltt‘h[:i- will be F.O.B. destination, via First Class or UPS
(your choice). These charres include r-;ll'l|]p:ing4 hﬂlllﬂillg and insurance,

MISSOLURI RESIDENTS: Please add 4% sales tax.

3@.?!?‘
BANKAMERICARD

wekrome ﬁji.f::-.*e?

ORDER DESK
(TOLL FREE)
|-(N)-325-2595

SOLID STATE SYSTEMS, INC.

P.O.-BOX 773 ® COLUMBIA, MISSOUR] 65201

masler charge

THE INTERBAMK CARD

TWX 910-760-1453 » PHONE 314 - 443.3673
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A1l IC's are new and fully tested - leads are plated with gold or solder.
Orders for $5 or more will be shipped prepaid. Add 35¢ handling and post-
California residents add sales tax.
shipped within two workdays of receipt of order - kits are shipped within
ten days of receipt of order. MONEY BACK GUARANTEE ON ALL GOODS SOLD.....
COD's may be phoned in

age for smaller orders.

iiiiii

aaaaaaaaaaaaaaaaaa

= @ & =

/AOQ0 ser P
IYIHH L LED 7400 s 74H11 .id 7451 .25 74H74 .85
: h1g§ﬂ;r1ghtness--350ft-L 74L00 35 7413  1.75° 74151 .35 ;:?5 l'ég
Bl 74H00 .35 7420 25 74451 35 76 :
srn?leiplaneiSEgde angle- 7401 .zg 74120 .gg ?iggz .gg ;igés 1.23
Viewing--- 74H01 3 74H20 A 7 i :
standard 14 DIP 7402 25  74H22 .50  74H53 .40 7483  1.15
long 1ife---solid state 7403 .25 7430 .25 7454 .30 7486 .65
operates with IC voltage 7404 oD 74L30 39 74L54 .35 7489 3.00
requirements 74L04 $ 30 7440 ] 74L55 L 7490 1.00
displays all digits and 74404 .35  74H40 .40 7460 25 7491 . 1.15
9 distinct letters $4.25 EACH 7405 i ¢ . Ly DA (55T o ey 11 ISP ) [ - .90
74HO5 w30 7442 1.00 7472 .40 7493 .90
SCNOTKY. T TL ss00 eac 7406 1,00 7446 1.50 7472 .50 7495  1.15
7408 .40 7447 1.50 7473 55 74L95 2.00
| 82530 8 input multiplexer
82533 2 input 4 bit multiplexer 74HO8 .50 7448 1.25 74173 .80 74107 .55
82541 quad EX/OR element 7410 VeD 7450 25 7474 40 74153 1.75
82542 4 bit comparator 74L10 .35  74H50 74L74 ;g%gg %-gg
2 i ' 4 :
e R i B e (ol IC5 shipped wﬁhln 241hrs| 74195 1.00
CDI3universal counter inears
Can be programmed to count to any it $8.95 LM100 pqsit1ve DC regulator TO-5 .80
modulus 2-9 for one kit, 2-99 for : NE526 high speed comparator DIP 1.00
two kits, etc. Includes board, 7490, NE560 phase lock loop DIP 3.25
7447, RCA DR2010 Numitron display ”Wﬁﬁr- NE561 phase lock loop DIP e
tube and five prngram'ning components. e W e NE565 PhﬂEE_1ﬂCk HJDD T0-5 or MINI 3.25
Full instructions included - perfect W’ NES66 function generator TO-5 or MINI 3.50
for displaying second, minutes and NES67 tone decoder TO-5 or MINI 3.50
hours, etc. 709 pugular op amp DIP .33
(Il 710 voltage comparator DIP 9
CD2diaital counter 711  dual comparator DIP .75
Unit includé;;bnard. 7490, KIT  $9.95 723 precision voltage reg. DIP 1.00
7475 quad latch, 7447 seven ASSEMBLED  12.00 5558 dual 741 op amp MINI 1.00
segment driver, and RCA DR2010 ; gig gua} gﬁlamp DIP e 1.33
' iz ua op amp :
EiO_(_;O Se] I@Sj TL DHD LM302 op amp voltage follower TO-5 1.25
8200 bit comparator 1.60 LM308 op amp TO-5 2.00
8210 8 line to 1 line selector 1.40 LM311 comparator TO-5 1.50
8220 parity gen/checker 1.00 LM380 2W audio amp DIP 1.90
8223 256 bit programmable ROM 7.50 LM703 RF-IF amp epoxy TO0-5 .80
8230 8 input multiplexer 2.00 LM309K 5V-1A power supply module TO-3 2.50
8233 2 input 4 bit multiplexer 1.?3 LM309H 5V-200ma power supply TO-5 1.00
8242 4 bit comparator 1.0
8251 BCD to decimal decoder 1.00 cgiCUIQTQr oNnc Ch|p
8261 fast carry extender 2.00
8266 2 input 4 bit multiplexer 1.50 40 DID DIP
8270 4 bit PI, SI, PO, SO 2.00 Add, subtract, multiply, and divide
8271 4 bit shift register 2.00 12 digit display and calculate
8274 10 bit PI,S0 register 3.00 True credit balance sign output
3280 45”[: prEEEtﬂb]E dE‘C&dE‘ counter 1-15 Autﬂmat]c ﬂ?El‘"f] ow ind"icat'lﬁn
3281 45”'[: pl“ESEtﬂblE b'inﬂr_'f counter 1.15 F'ixed decima] pu‘int at D, 21 35 or 4
8290 prESEtﬂh]E dec. counter 75MC 3.50 Lead*ing Zero Suppresslinn
3292 pI"ESEtEI’b1E dEC. counter lUHC .90 Cump]ete data 5upp1*'|ed with Ehip
8520 25MC divide by "N" 2 to 15 2.00
8551 tri state quad latch 2.00 gg;ég?ﬂdindes
8570 8 bit SI, PO 2.50
8590 8 bit PI, SO 1.50 100 PIV - 80 ma HEH 2CE)
8275 quad bistable latch .90 NUMITRON ,;
748 op amp T05 1.50 160 for $2.50 1 digital display tube: e i
NE555 prec. timer MINI 1.25 CA3065 TV/FM sound system DIP .75 incandescent 5V '1. .1
!/ segment L

.6" high numeral
visible at 30 feet

left hand decimal

9 pin base (solderable)

EACH § 5.00
5 FOR  20.00

IC orders are

-----------------------

'BABYLON
ELECTRONICS
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ASSEMBLY
$15.00

A "“Super Value'' for the gadgeteer. A complete Pay TV installation made for
and all in original packing (3 cartons — wgt 36 Ibs) and all unused. Operates on regular
115 volt 60 cycle power. A wealth of parts, easily removed due to long leads on
components, most over one inch long. The 3 units consist of Translator, Adapter,
Decoder. Transistors, tubes, solid state bridge power supply, geared clock motor, 35mm
geared transport, time recorder, solenoid, relays, hundreds of small parts such as resistors,
caps, etc. Our estimate as to cost to Zenith, approx $1,000 per set. Schematics with each
purchase. One set of 3 units $15.00 wgt of 36 Ibs. Special . . . 3 sets $35 wgt of 106 Ibs.

All unused, original boxed.

COOLING FAN =~ ¢ "3
$12.00 O o P

For the photo enthusiast, electronic industry, people cooler, etc. Brand new assembly
made by HOWARD Industries, 3 fans per panel, 115 volt 60 cycle. Each fan good for 100
cfm and have blade guards both sides of each fan. To reverse flow 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.

...........

12VDC 3 AMP POWER KIT $5.00 AM-FM RADIO $20.00

Just right for powering car tape deck, CB Fully built chassis by Delmonico with
sets, car radio, etc. from regular house front panel, solid state. Also has stereo
current. We furnish parts — transformer, tape and stereo turntable inputs, 115 VAC
silicon bridge, filtering caps, directions. power. Brand new with schematics.
All new parts, order #KT-3 at $5.00 ea or $20.00. Made for console installation.
6 for $25.00 Cost over $100.00.

g,

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
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COMPUTER KEYBOARD W/ENCODER $35

Another shipment just received. Alpha-numerics
keyboard excellent condition. Once again we
expect 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 VCT at 4 amps plus

another winding 6V 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. $1.50 each or 10 for $12.00

60—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 each, 10 for $12

455 KC IF ASSEMBLY

Complete miniature 455kc IF. amp assembly.
1.5 inches long, little over ¥ inch square. Ready
to use w/schem. Sim to Miller 8902 ... .. 2.50

RF VACUUM
SWITCH

Made for the ART-13
good for 100 watts RF,
no doubt handles muth
more due to being un-
derrated for the mili-
tary ... #71-17 3/2.00

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

140

IC SPECIAL — ONE MONTH ONLY

Our regular $15 IC board with approx. 140 DIP
ICs on them, with ident sheet. For one month
only we are pricing them at $6.50 per board to
reduce our inventory. #C-S $6.50 Or 5 for $25

COPPER CIRCUIT BOARD

Brand new GE 2-sided glass epoxy G-10, the
standard of the industry, bright and shiny new.
6 x 12, $1.00. 12 x 12, $1.50.

AM-FM RADIO $5.50

Due to the West Coast ship strike they came in
too late for the customer. Now it's your
bargain. Use it as is or build it into your own
cabinet, desk, wall, etc. All built, ready to use,
with AC supply. To make it portable all you do
is power it with a couple of “D" cells. Fully
assembled solid state chassis with AC power
supply, less speakers. Covers full AM as well as
FM broadcast. The price. . .an astounding
meager $5.50

PISTON CAPS 1—8 uF
3 for $1.00

Unused Military surplus. For hi freq. work. List
price over $3.00 each. We have 1 size only,
1—8 UF. No hardware.

#73-18 3 for $1.00

BATTERY ELIMINATOR—
CHARGER

Plugs into 115 volt 60 cycle and puts out
approx. 12 volts DC 100 mils. Sufficient to
power most any small transistor radio and also
useful for charging small dry cells and small
ni-cad cells. Fully built, ready to use.

$1.00 each, 6 for $5.00

RF FERRITE CORE CHOKE

Hi-permeability, ultra midget style,
coated for moisture resistance, color
coded. Used in xmtrs, receivers, con-
verters, TV-peaking. Brand new,
worth 40¢ each. Assortment of 1.8,
27.0, 330 UH. Pack of 30, $12.00

value,
#A-7130/$1.00 180/$5.00

UHF TRANSMITTER

One of the later designs being released. Superb
workmanship by HUGHES. Utilizes 3 pencil
triodes worth over $46.00. Looks like a
“natural” for 220 mc transmitter as it's on
264mc now. Simple to lower freq. W/tubes &
schematic. Built-in power supply 400 cycle
would have to be changed. Measures only
Ix4x8 inches. Nice piece of scarce gear, easy to
work on & first class condition.

AT ARl s el ST #TA-40IC 15.00

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
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Numitron 5V 7-Segment
_Slimline or Regular $2.50 ea. OIL CAPS 16 MFD 5000 VOLT

ZM 1000 Neon $1.75 Rare find. $9.00 each 3/925.00

GE Y 4075 25V Miniature
$1 75 NOISE ACTUATED SWITCH $1.35
: Solid state noise actuated switch fully wired,
GE Y 1938 24V Standard includes mike pick-up, amplifier, SCR switch.
$1.75 Actuates by noise or whistle. Useful for burglar

alarms, lamp lighter, etc. 15 ft range.
RAY CK 1905 Standard - »

$1.75

MAN-3 1.7V Miniature
LIGHT EMITTING DIODES 3/$1.00
$3.50 ea. 10/330 Ruby red, gold plated leads. With mercury cell

GIANT ALPHA NUMERIC for instant testing.

B7971 $1.00

Alpha-numeric keyboards. Excellent to new in condition. Styles may vary slightly
from picture. Two models available, one with ASCI| encoder in base $55.00 postpaid
in the U.S. Keyboard with no encoder in base $35.00 postpaid in U.S.

e ITI111.LIIIIT:
KEY BOARDS el 4 R R R A R R A D 0B L

$35.00 & $55.00 T HEEEEEEEEEEE

RCA MEMORY STACK 32x32x9

3rd generation, ultra compact. Measures 1x4
1/4x7, Brand new. $50.00 3 for $125.00

URC-11 WALKY TALKY

243 MC 2 way radio, hand held, measures only
3x4 inches. Used for survival in downed air-
craft. Can be converted for other fregs. URC-11
$15 each 3 for $40.00

H.H.SCOTTMULTIPLEX
Solid state brand new multiplex module w/
schematic, Possibility of conversion of various
mono sets to stereo. $3.00 each 10 for$25.00

19¢

Brand new DTL dual inline (DIP) package,
factory marked ceramic type. The price is
too good to be true. Fully guaranteed and
with specs.

CHARACTER GENERATOR SETS $50
64 bit ASC |ICharacter Generator IC sets.
Vertical scan set includes SKO0002 kit, two
MMS502 and one NHOO13C.

Horizontal scan sets includes SK0O001kit, two
MM502, and one NHOO13C,

Make your own CRT readout or use it for hard
copy.

Either set only $50 and includes 10 pages of
info on character generators.

W‘-."‘ﬁ\ﬂ‘m\hi“i‘ﬁw
oot A bl e e L L

)0 I ...uduuuuuu'

R

930 Dual 4 input NAND gate similar to 7420

931 Clocked flip flop 3 74110
932 Dual 4 input Expand Buff " 7440 A
933 Dual 4 input expander i, 7460
936 Hex Inverter Y 7405 GIANT B-7971 NIXIES (2) with 2 sockets
945 JK Flip Flop g 74110 and driver board containing hi voltage tran-
946 Quad 2 input gate > 7400 sistors. Complete plug-in board as removed
962 Triple 3 input gate 7410 from operational equipment. Schematics in-
15¢ each. Buy $100 worth and deduct 10%. cluded. Unbelievable but true . .. just $2.50
for the complete package. ..+725-10$2.50
B-7971 Nixie Only .o saias iteaus $1.00
/ Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904 MASS. 01904
7,
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L Lowest Prices t s I t. TT I : I I.
FULL WAVYE Brand H:_* 9 * “DIP' Packages Order by type number! Spec sheets on request "“ONLY'’
Ype Sale
SILICON 0 SN7400 3.25 | [) Snyase o1 | [ snrasg ‘es | O Sh7aisiiis
BRIDGE [] SN7401 25 ] SN7440 25 ] sN7481 1.10 [] SN74154 1'iu |
¢.o ] SN7402 .25 | [ sN7441 1.30 [0 SN7482 .88 N :
RECTIFIERS fo E SN7408 oo 0 sN7442 1.12 [0 SN7483 1.25 E gru;:igg 139
& N .28 | [J SN7443 1.21 0 SN7486 .49 O SN74157 1.25 |
x50 [1$.689 [] $.88 5 X [ SN7406 45 [] SN7445 1‘5{1 [l SN7490 llﬂﬂ [l SN74158 1.48
g 2 e Of Ll SN7407 .45 | 5 sN7446 1.50 [] SN7491 1.2 HoERraict L va
200 [J 1.:: 0 :.:5 x [ SN7408 .29 O] SN7447 180 C SN7452 -?5 L[] SN74161 1.79
400 [] 1. [11.50 : I [0 sN7409 29 ] SN7448 . A5 [] SN74162 1.79
600 []1.35[]1.75 1.25 ] SN7493 .7s 1 SN74163 1.79
800 []1.59 [] 1.98 @, L] SN7410 .25 ] SN7450 .25 [] SN7494 1.10
1000 [ 1.79 []2.28 »a L] SN7411 .25 [J SN7451 .2& [} SN7385 o% [ SN74165 3.50
Code: 2 amp TU-5 case 2~ [] SN7413 .95 ] SN7453 25 (] SN7496 1 10 [] SN74180 1.10
mp Lo x Vo x O 6 .48 2
p Loy L/ = 3 SN7417 ‘a8 = gH;:ml = [J] SN74100 1.41 [ SN74182 1.10
3 for 3 L] SN7420 -25 ] 5H?4:§ gi [D:I g:;::g: .:9 Ll SN74184 2.50
* [ sSN7421 .25 ] SN747 . (] SN74122 . 9 (] SN74185 2.50
$10. [J SN7426 .32 0 -39 122 .65 [] SN74192 1.75
. [ SN7473 . .34 [] SN74141 1.45 ;
[] SN7432 25 ] SN D SN74195 1.19
$3 95 * Factory Marked! I, 5u;:;; 1'13]3 E g:;:igg :EE ] SN74198 2.65
Only - L 1.0 25 (] SN74199 2.65

MAN-4 EQUAL | INTEGRATED CIRCUIT SOCKETS

LE 7-SEGMENT | Buy Any 3 - Take 109 Discount!
READOUTS | [ 14-Pin, dual in line . .%.45

LINEAR o
& FACTORY

GUARANTIED

MPS ===
FACTORY TESTE

Take 104, Discouny

it nt e , 2 - op-amp (TO-5) ......%$2.50
A LRy W EOSs B0 ADIRINE, . il )] 532 Micro power 741 (T0-5).......... 2.50
i‘{f' Eh’lmll ':H”: r]xeci::m'l ] [1] 533 Micro power 709 (TO-5) ......... 2.50
R NN WIRE-WRAP ~ 79¢ cach [] 536 FET input op amp (TO-5) ........ 3.95
[l Secket for above, 50c INTEGRATED CIRCUIT [] 537 Precision 741 (T0-S5) ............ 2.50
[1 540 70W pwr drilver amp (TO0-5) ...... 2.04
SOCKETS 3 for $2.00 % 550 Precision 723 voltage reg. (oIP) ... 1.17
— — — 555 Timer 2 uSeconds to 1-hr (A) ... ... .
NATIONAL ““OP’” AMPS Buyany3 || (] 556 5 Times faster than 741C . ....... 2.50
T,"F' n.':rl-tiﬂl'l Take 10%: D 558 Dual 741 tlﬂll‘li DIF} R T e e e .B8
[[:ijl tM-300 Super 723 V. regulator TOS $1.00 E ggf E:Hﬂ :ﬁ':: :Hp! }g::; Cmae aey e g;:
- i-performance amp . . . . . .. . ase lock loops (DIP) .. .. .. e .
[] LM-302 Voltage hllnw:r“"ll"gs ol A & 1.13 [] 562 Phase lock loops (DIP) - - -- -+ v+ 0. 325
H t:-gg: =ll- voltage regulator TOS . 1.49 E 5685 Phase lock loops IA‘I ............. gg:
= os. voltage regulator TOS. ., 1.49 566 Function generator (A) ... ....... .
LM-307 Super741 ... .......... . 59|l [] 567 Tone generator (A) ..... ... e e W
% t:-gg;u Super gain op amp TOS ... 1.98 || [] 595 Four quadrant multipller . .. ....... 3.10
[ LM.309K sV 00ma V. regulator T05 1.50 || ] 702C Hi-grain, DC amp (TO-5) ........ .44
. 1 amp V. regulator TO3 . 2.28 x . .6
5 KM:I50° Buial s ok D b 1 [] 703C RF-IF, amp, 14 ckts (T0-5) ...... 9
0] LM-3 al driver YOS . .88 )| [} 709C Operational amp (A) ........... .39
70 AGC squelich aop amp TOS 1.49 i
L] LM-373  AM-FM SSB if strip TOS . | 3.75 E' ;gggvng'p ooy II'“““ “'&1} """"""" 32
LM-380 2 wWat i ifferential amp (A) ...... M T R
A ey (] 711C Dual diff. comp (A) ... ......... .39
; % ?i::g \anltagn regulator (A) . TI:IB {l} eele .:-i-
¥ 7 requency compensator S el s
COUNTING FLAN B S0DMC (] 741CV_Freq. comp 709 (Mini DIP) .... .49
HIGH POWER 5 ;.- [] 747C Dual 741C (A) .. ............. 1.28
SYSTEM TRANSISTORS [l 748C Freq, adj. 741C (A) ........... +44
Includes SN7490. d $10- [] 748CV Freq. adj. 741C (mini DIP) ..... .49
o P T [0 709-709 Dual 709C (DIP) ........... 1.00
latech. SNT441 BCD de- By RCA or equal 2N3632, Only [] 739-739 Dual sterco preamp . .. .. ..... 1.98
Godar driver. Datoso | NPN,. 23 watts, 8 amps, (] 741-741 Dual 741C (A) ............. 1.00
Nixietube. thstiuatiohs TO-60 case, with stud mtg. $3 95 ] ?fi451?{} I;unl ll‘:?;’“:ihmiﬂ ﬂ:rlvar E:BIF] e
: : VCEV max 65. = ) -6 or ual in line pa
SILlcaN TUBES 12-DIGIT Similirlr to Mostek 5001, OQutperforms Texas 5= [] Ondy
[Isuag digit TMS1802. A 40-pin DIP. Adds, multiplies.
CHRRE 5 e 5‘;‘;9 “UCALCULATOR subtracts, and divides. Use with 7-segment 512 95
frrres $.88 readouts, Nixies, and LED's. We include sche- "
S - 1.98 ON A CHIP'" matics, instructions to build calculator. 3 for $35
= L
__-_.—ﬁ
Your choice sz 98 Potter & Brumfield L HOTVMOS FEIS =
3 for $7.50 = - MOS FETS, N channel 10k umos 3N128, TO-18, RCA $1
KAP REMYS ] 2- MOS FETS, DUAL GATE, N chan., 3N1587-1, TO-18, $1
3PDT L] 2- MOS FETS, DUAL GATE, N chan., 4N140-1, TO-14, %1

Excellent for ""HAM'® use aaa aratgnn&fawitching, ﬁtching.
t it, ive, etc., 1 ’ i in- | f ]
ot feceiye; ey snd 10Gs, of commeral or v | LED—PHOTO—SOLAR 'DOLLAR STRETCHERS

and hookup info, 11-pin plug-in base, Contacts movable — "LEDS", visible, micro-miniature, axial leads .. .. i%
. $1

gold flashed silver, stationary overlay, with silver cad- — :'—Eﬁf'::- infrared, jumbo, TO-1M, .. ... 0oL ...
mium oxide movables. All contacts 10 amp 3PDT. Coil — Y“LEDS", visible, jumbo, red, TO-1X

data 116VAC 2250 ohms, 17.5 ma, 15 YDC 21 mils — “LED", invisible, purabolic reflector, RCA. .. .. ... $1

1115 VAC 1?:53 ohms, Size: 21.4"13 X E;[ 5/1 E”T‘?‘-"t. 4 uza.ﬂﬂanter pin ——t ::g;g ;:::g:g;g:hw“hldﬂirlllnml:-n amp filter, lens $1
foa : . S y» with darlington amp, 285777 $1

[0 12 vpc missing. Comar Mig. type equal too — PHOTO CELLS, Clairex. pancake, 40K-70 ohms. I. ' , 31

CRnoEmnoa
B o b b N

— SILICON SENSORS, TEXAS, H-38 Matchstix, visible $1

<LED MITY DIGIT ‘DCM’S’

Will outperform any other
Only DCM on the market today,
Poly not gaseous, not incandes-
Paks cent, but a device that will

READ almost for life. MAN-
4, Monsanto equal.

Kit includes: 3 x 2¥ printed
ckt board, with fin-
gers too! Side-mounting
MAN-4 socket, resistors,
T448, T47T5, 7490, booklet.

LED READOUTS 4.50) $2.95

0-9 plus letters, 3 for $12. ‘Buy 3 —

for SN7446 or SN7T447,, Take 10 % En

Snaps in 14-pin DIP This dis 1

: play is exeellent for
socket. 3-’4_1ff313fﬂ::- small portable electronies,
characters: 14 x3¥,,.". such as DVM's, calculators,
etc. Equivalent to Monsanto

BV, 2ﬂ~_-mils per seg.
characters: 1/4x3/16", | MAN 3A. Operates from 5V,
20 milliamperes, with 47

can

Famous MAN-1 type. do it!

[0 Sockets .50 ea. ohm dropping resistor.

e “DIGITAL CLOCK ON A CHIP." |
S o e
R oniy $14.95 ([ | 2372

3-541- rect substitute to famopus U'.H' tll_:l}ﬂ:‘l‘; Eii— 7
;ELIE‘J‘I:’I——& IMAGINE! ONE CHIP ELIM‘Ih.ﬂT]I\L-_ 15 I]Lf il
other parts. Space Saver! Money saver! Lalest in I-:_? :_1: NEw
design. Features 12 or 24-hr. operalion. 4 or 6 {-'glll-ﬁ. ’ \ ‘\\
40 or 60 Hz operation. lqum-.l digil multnpleaiuhm. r::-

tor, leading zero blanking, high outputl i"l].l'l'l.:‘.'l"l.l nl‘. ta.: n_ Buy 3
ple readoul interface, Single puwvr_,-au'_tmlg.lniwlr‘.;. :-I:-li Take
Digit blunking for reduced current drain, ]‘l :] thri 1% 10 %
range, Full MOS Lsl, Spee sheets included,

Terms: add postage, cod's 25 9. Rated: net 30
Phone Orders: Wakefield, Mass. (617) 245-3829
Retail: 16-18 Del Carmine St., Wakefield, Mass.
{otf Water Street) C.0.D.'S MAY BE PHONED

I e — L———1 T . ST N S N S

[ 13¢ CATALOG on Fiber Optics, 'ICs’, Semi’s, Parts

POLY PAKS

P.O.BOX 942A , LYNNFIELD,MASS. 01940
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“CT NOT USED

A circuit for testing characteristics of ‘‘bargain
pack” diodes. The transformer is 600—1000V CT
and the two diodes in the half wave circuit are
1000 PIV. The filter capacitor should be approxi-
mately 40 [UF apiece with suitable voltage rating.
To test an unknown diode, connect as shown and
read the voltage on the VTVM. Two thirds of this
reading can be interpreted as a safe PIV rating.
Reversing the diode reads forward character-
istics — a reading of less than 3V indicates a good
diode. No voltage indicates a shorted diode.

+ 0 ¢ O+
1000
INPUT P 0 K OUTPI
Vi Vo
— - 5 O —

A power supply for a transistorized transceiver.
Since rigs tend to draw much more current when
transmitting, the transistor in the power supply
must dissipate more current, The use of R1 lowers
the amount of power dissipated and enables a
smaller inexpensive transistor to be used. Choose
R1 so the total voltage drop is about 2 volts. R1 =

(Vi - Vo - 2V/xmit current) Thanks to
WA3EEC/1.
COR
CONTROL
[THS004AP | a -
T | 330uF KI | R4
| &Y : &
I 1 RI 4:_ TANTALUM -
Lo a1 82K =%
\\ —~ 1AW ;
SHIELDED Y 2N2222
e OR EQUIV

Schematic of a COR circuit for the IC20/21. R4
must be adjusted to keep the collector current of
the transistor less than 750 mA. The value is
dependent on the relay resistance. The R2/CI
combination controls tail time. The values shown
will not respond to quick button pushers also.
Thanks to W1 WJR.

MAY 1973

In this issue, do you think there is a need for
more
Yes No

Simple construction projects
Complex construction projects
General interest articles
Humor articles

Specialized columns

Operating news

Please use the following space for comments on the
articles and newspages in this issue. If you have a
specific idea of what you feel would improve 73,
please send it to us. If you have two ideas, the
space below will probably not be sufficient. In-
stead of attaching a separate sheet (which would be
bulky and awkward), you can vastly simplify the
process by buying another copy. This second copy
should be kept in a safety deposit box as insurance
against fires, floods and thefts by nonsubscribers.

Do you receive 73 from subscription
newsstand

Fill out this form immediately and mail it
with the Reader Service coupon on the re-
verse side (or vice versa).
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HIGH ACCURACY CRYSTALS
' FOR OVER 30 YEARS

375

Postpaid in U.S.A.
TYPE 900 A TYPE 901

Either type for amateur VHF in Regency, Swan, Standard, Drake, Varitronics,
Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, transmitter or receiver. GE,
Motorola, RCA or Oven use $4.95. Quotes on others.

Specify crystal type, frequency, make of equipment and whether transmit or
receive when ordering.

BASSETT VAGUUM BALUN

BASSETT VACUUM TRAP ANTENNA SYSTEM
Complete packaged multi-band antenna sys-

tems employing the famous Bassett Sealed
Resonators and Balun from which air has
heen removed and replaced with pure
helium at one atmosphere. Operating bands
are indicated by model designation.

MODEL DGA-4075 .... $59.50
MODEL DGA-204075 .. $79.50
MODEL DGA-2040 .... $59.50

MODEL DGA-152040 .. $79.50

The famous sealed helium filled Balun . . .
employed with the DGA Series Antenna
Systems. Solderless center insulator and
easily handles more than full legal power
while reducing unwanted coax radiation.

Equipped with a special S0-239 type coax
connector and available either 1:1 or 4:1.

MODEL DGA-2000-B ... $12.95
Postpaid in U.S.A.

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics,inc.

P.O. Box 7127 = Fort Lauderdale, Florida - 33304
Tel: 305-566-8416 or 305-947-1191




INetermpainic

...a reputation buiit on

‘quality and value

IN LESS THAN THREE YEARS THE TEMPO LINE HAS ESTABLISHED A SOLID REPUTATION FOR FIRST
RATE PERFORMANCE AT A REASONABLE PRICE. WHETHER YOUR INTERESTS LIE IN HIGH FREQUENCY SSB
OR VHF/UHF FM, TEMPO DESERVES YOUR SERIOUS CONSIDERATION. YOU WILL NEVER BE SORRY.

_— e
R I e T i
= - 7 T - i
_.___-__:__-'_.-:____ e ;"'"-i-\—:_.'l'-.i'.:r_--— e e i e T o e
i S e _.—h:,_-],—_-__..-____F____:__—"#.—'-i'_p-'.-:_r-.-l-_-h..ﬂ
— e e s e s — e e e i ™

SEEETEssTT )
| -\. . : -- o= 2

f o 5 1

T g
THE

TEMPO QN:
___ SSB TRANSCEIVER

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

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

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

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

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

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

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

INPUT POWER: 300 watts PEP, 240 watts CW

ANTENNA IMPEDANCE: 50-75 ohms

CARRIER SUPPRESSION: —40 dB or better

SIDEBAND SUPPRESSION: —50 dB at 1000 CPS

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

RECEIVER SENSITIVITY: Vauv input S/N 10 dB

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

IMAGE REJECTION: More than 50 dB.

AUDIO QUTPUT: 1 watt at 10% distortion.

AUDIO QUTPUT IMPEDANCE: 8 ohms and 600 ohms

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

TUBES AND SEMICONDUCTORS: 16 tubes, 15 diodes, 7
transistors

TEMPO "ONE" TRANSCEIVER $349.00
AC/ONE POWER SUPPLY 117/230 volt 50/60 cycle $ 99.00
DC/1-A POWER SUPPLY 12 volts DC £110.00

VF-ONE EXTERNAL VFO $ 99.00

Henry Radio stores
can now supply

the complete line
of Yaesu equipment.

2 O O] —LIB;EAR AMPLIFIER

Small but powerful, reliable but inexpensive, this
amplifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 offers a full 2 KW PEP input for
SSB operation in an unbelievably compact pack-
age (total volume is .8 cu. ft.). The 2001 has a
built-in solid state power supply, a built-in antenna
relay, and built-in quality to match much more ex-
pensive amplifiers. This equipment is totally com-
patible with the Tempo One as well as most other
amateur transceivers. Completely wired and ready
for operation, the 2001 includes an internal blower,
a relative RF power indicator, and full amateur
band coverage from 80-10 meters. PRICE: $545.00

THE TEMPO 6N2 THE TEMPO RBF-1

g

i

. ‘_|:':: =

¥ b W
1 N

e "

Dual meters continuously
monitor output power and
SWR during transmission.
Offers two power scales of
0-200 and 0-2000 watts
plus operation from 1.9 to
150 MHz. Tempo offers this
combination in-line SWR

For 6 and 2 meter amateur
operation. 2000 watts PEP
input on SSB or 1000 watts
input on FM or CW. Com-
pletely wired in one small
package with an internal
solid-state power supply,
built-in blower, and RF
relative power indicator. bridge and wattmeter at a
$595.00 surprisingly low $29.95.

Prices subject to change without notice.

The Tempo line is available
at select dealers throughout the U.S.

Henry wddly

11240 W.Olympic Blvd . Los Angeles, Calif 90064 213/477 6701
Q31 N Euchd. Anaheim_ Calif 9280
Butler, Missouri 64730

“Woaorld's Largest Iistributor of Amateur Radwo Equipment
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