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A prod uct 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 speci f ied for more police and publ ic
safety vehicle installations than all other brands combined.
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HM·177
2 Meters
Features new high
conductivity co pper
and n ickel coated
17-7 PH stain less
steel wh ip. Shu nt
fed coi l encased in
waterproof PVC
jacket. All fitt ings
chrome plated brass.
Easy snap-in
mounting. 3 dB gain.·

NEWIHM·223
1Y4 Meters
(220 MHz)
High performance
% wavelength design
fo r the new 220 MHz
activity! Directly fed
w ith low loss co il in
new low-profile
design. Spring and
whip easily
rem ovable leaving
only H1t.~ high base
for car wash
clearance. 3 dB gain.·

HM.175
3f4Meters
Col linear design
wi th truly hot
performance! Base
fittings have silver
plated contacts. Can
handle 100 watts.
Whip and phasing
co il assembly is a one
piece molded design
to resist vibration and
moisture. 5 dB ga in.·

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

HM·5
Same as above bu t
for Drake and other
packset portables
with 50-239 fittings.

NEW ASCOM' TOWERS
High strength , low maintenance
aluminum towers for HF and VHF
antenna installat ions. There is a
co mplete line of ASCOM self 
supporting towers - in heights from
30 to 90 feet- at attractive prices !

'" Measured over a V.. wavelength wh ip

WRITE FOR FREE AMATEUR ANTENNA
andl or TOWER CATALOGS

the antenna
specialists CD.
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TWO MUiR TUNi-UP CliNIC

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 . direClor ;
John K4GGY, presidenl ; Bob W4GPD, director; Thorn K4LHB , vice ;resident. At the
right is newly eJected director Walt W3PWB.

MAY MCMLXXIII

TVI Bill
We've got a TV I Bill in the 93rd

Congress, reintroduced by Congress
man Teague of California. I ts number
in the cu rrent session is HR 3516.
Excep t for the number, it is ident ical
to HA 1691 6 (92nd Congressl. 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 o f them.
letters from clubs, individuals. ama
teurs and non-amateurs alike; we have
to flood th e Chairman's desk with
letters of support. Send your letters
and petitions to you r Congressman as
well as to: The Honorable Harley O.
Staggers. Chairman, House Interstate
and Fo reign Commerce Committee,
2366 Raybu rn Building, Washington,
D.C. 10515 and to The Hono rable
Torbert H. MacDonald , Communica
tion s a n d Power Su b-Committee,
Room 21 5 , Ra yburn Building,
Washington, D.C. 205 15.

The Naval Research Labo rato ry
Amateur Radio Club, W3N KF, will
sponsor a 2 meter tune-up clinic on
Saturday morni ng, 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
cali bra tion usi ng the latest available
test equ ipment. Club personnel will
provide ass ista nce wi th t ransmitter
checks and ad justments fo r frequency,
deviati on and power output. Auto
p a t ch f req uencies will also be
checked. Faciliti es will be available for
testi ng eithe r indoors o r directly fro m
the mobile SO that removal o f semi 
permanently moun ted installations
will not be necessary. There will be no
charge for this service.

Al so, many NRL scien t ific d isplays
of general interest to ama teu rs will be
on ex hibit including d isplay s such as
SSTV, color te levision , moonbounce
and automatic Morse conversion.

2

H.R.3516
A BILL

To ame nd the Communications Act of
1934 to require that radio and te le
vis ion receivers meet cert ain technical
standards for filteri ng out inter
fe rence .

Be i t enacted by the Senate and
House of Representatives of the
United States of America in Congress
assembled, That section 303{s) of the
Commu nications Act of 1934 is amen
ded by insert ing "( 1)" after "(s)" and
by adding at the end thereof the
following:

"(2) Have authority to require that
apparatus designed to receive broad
casts cOrT1lly with standards of the
Commission under this paragraph (21.
when such apparatus is shipped in
interst ate commerce, or is imported
fro m any foreign cou nt ry into the
United Sta tes, for sa le or resale to the
public. Standards under thi s paragraph
shall be p rescribed by rule for the
purpose of req uiring the filte ring out
of in terference. Such standards shall
include a requ irement that all inte r
fe rence from any amateur station, and
any citizens radio se rvice station,
operating on its assigned frequ ency,
be filtered out."

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 telk-in
on 146.94 MHz.

Monthly Ham

HAM
SCHOlARSHIPS

T h e F oundat ion fo r Amateur
Radio, Inc ., a non-profit organization
wi th its headquarters in Washington,
D.C., announces its intent to award
three scho larships for the academic
year 1973-74. All amateurs, wherever
resident in the U.S. and holding an
FCC license o f at least General class,
can compete for one or more of the
awards.

The John W. Gore Schola rship p ays
$500. Applicants must intend to pur
sue a career in elect ronics or a related
scie nce and have comp leted at least
one year in an accredited college or
universi ty.

The Richard G. Chichester Scholar
ship pays $250. Applicants must be a
member of the A RRL and be spon
sored by an ARRL-affiliated club.
There is no restriction on the course
of study, but applicants mu st be
enrolled in o r have been accep ted by
an accredited university, college or
technical echoot .

The FAR Technical Scholarship
pays $200. Applicants must have been
accepted o r en rolled in an accredi ted
technical school.

Applicat ion fo rms ca n be requested
from the Chairman, Scholarship Com
mittee, 8 101 Hampden Lane, Bethes
da, Maryland 20014. Requests must
be postmarked prior to J une 1, 1973.
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NORTHERN CANADA TO ADD
TWfNlY AMAHUR STATIONS

lANCASTER
HAMnST

Hundreds attended the f irst winter
hamfest in Lancaster County PA on
Feb. 11th. It was sponsored by
SE ReOM of Lancaster County who
opera tes the 01 -61 repea ter for the
co mmu nity and the local CD RACES
e nit . Highl ights were an amateur TV
demonstratio n and a two mete r 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.

(CARF News Service)

Government employees being pos
ted to isolated stations will soon be
able to keep in touch with thi ngs
" back home" via amateur radio ste
tio ns now being supplied at some
twenty locat ions in vario us provinces
and the Terr ito ries.

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
wi ll be available in order to readily
identify these stations to other ama
teurs. The suffix block " MTA" to
" MT L" 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 al ready a number of
isola ted post amateur stations in the
Northwest Territories; VE8ML at
Alert; VE8MB, Resolute ; VE8MO at
lsaachsen, VEBMC at Mould Bay and
VE8MA 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 twen ty additiona l sta
t io ns fo r the fo llowing posts: Battle
Harbou r and Sable Island in the MOT
Atlantic Region ; tnoucdiouec. Lake
Eon, Nitchequ on, Resolution Island
and Pcste-de-la -Baleine in the Ouebec

MAY 1973

Ama teur TV demonstri!riQn by Ron Cohen
K3ZKO of Philadelphia PA and George
Gadbois W3FEY and Allen McQua te
K3HOC, bo th of Lancestee, and employed .If

RCA They :5Upp lied cee of RCA's newest
TV camera systems for the demonstrafion.

Heqicn: Baker Lake. Chesterfield In
let. Coral Harbou r. Ennada i Lake in
the Central Region; Sachs Harbour,
Fort Good Hope. Tu ktoyaktuk, Wrig
ley. Coppermine and Cambri dge Bay
in the Western Region; Bull Harbour.
Ethelda Bay and Spring Island in the
Pacific Region.

lEAD POISONING
AVERHD

From the Knox ville News-Sentinel
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 gi rl's life
be ing saved through international
Good Sama ritanism.

Harry Kro ll was trying to contact a
Venezuelan missionary when he heard
an Argentine official pleading for he lp
from anyone who could provide an
antidote for lead poison ing.

Mr. Kroll took notes about the
emergency p lea and ca lled Un iversity
Hosp i tal's eme rgency department
he re. The hosp ita l. in turn, contacted
Mt. Sinai Hospital in Miami and the
hospital there managed to get the
antidote on a plane to Argentina.

HAM OPlRAIOR sns
WHHlS IN MOHON

1O AID HlMOPHlliAC
From the L.A. Times, 3/5/73

A young ma n was bleed ing to death
on a hosp ital bed in Guatemala, and
doc tors were unable to staunch the
flow co mpletely .

German Daniel Corso, 20. a hemo
phi liac . suffered an injured leg in a
t raffic acc ident in Gautemala Ci ty.
Doctors we re fo rced to amp utate the
leg. They gave him plasma , and hoped,
but Corso con tinued to lose b lood
steadily .

As the young man ray dying on
March 3rd, ham operato r Harold
Walker of Canoga Park was tuning
around on his radio. He was hoping to
make contact with Australia, when he
stopped to li sten to the exc ited vo ice
of a wo man with a Span ish accent .

The woma n. Anna Maldonad o, of
Guatemala City , was telling an Ar·
cadia ham. Peter Grillo. how a hemo
phil iac was dying and no medici ne was
available to stop the bleeding.

Grillo an d another local ham, John
Alexande r o f Palos Verdes Estates,
were wondering how to find a doctor
who knew where the med ic ine was
available. Walker broke into the t rans
missions.

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

It was just after midnight Sunday
mo rning when Or. Don Michaelson
got to Walke r's home and on the
radio. After talk ing with Mrs. Mal 
donad o, he knew young Corso needed
a med ic ine ca lled Proplex, which came
from a l os Angeles laboratory.

A plane was o rdered from Travis
AF B and much red tap e was encoun
tered . and cut, that involved getting
the C-130 across Mexico into Guate
ma la o n suc h short notice.

The next even ing they got t he
word: The C-130 had d el ivered the
Proplex to Guatemala City and the
medicine was be ing given to you ng
Corso . Doctors said he VIIOuld recover.

3
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COMPANIONS FOR CLEGG'S FM 278
TRANSCEIVER AND ALL 2 METER RIGS

POWER SUPPLY

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

SPECIFICATIONS:

Output Vultage: 13.5, ± 0.5 VOC I Input Voltage: 105-125 VAC, 60 Hz IMaximum Current: 6.5 Amps, OC
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 RM5 at lull load with 110 VAC supply
Amateur Net: 79.95

CLEGG- the PROFESSIONAL amateur line!

'(f DIVISION
~-::-'

3050 Hempland Road
Lancaster, Pennsylvania 17601
(717) 299·3671 Telex: 84-8438

A Point About Receiving Sensitivity:
The usable sensitivity of any receiving system is
determined by thesystem's fi rst stage Noise Figure.
Typically, a 3 to 10 dB feed line loss ex ists 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
much as a 6 dB Noise Figure. Adding a preampli
fier at the receiver barely improves the condition.

The Clegg T/ R Booster Anten na Preamplifier is
designed to establish a rece iving Noise Figure
where it counts-at the antenna, thereby avoiding
fee d-line loss. Relay actua ted (in receive mode),
14 to 18 dB gain is provided with a 2-3 dB noise
figure.

~:~
INTERNATIONAl

~

T/R BOOSTER
ANTENNA PREAMPLIFIER

SPECIFICATIONS:

Gain in Receive: 14·18 dB
Pass Band: ±3 dB, 143.5·148.5

MHz
-30 dB at 130 and
160 MHz

Noise Figure: Less than 2.5 dB
(typical)

Input/Ouput
Impedance: 50 ohms
Y S W R on Xmit: less than 1.1
Insertion loss on
Xmit: less than 0.1 dB
Power Required: 10·15 VDC, 100 Ma
Connectors: UHF Females

50·239

Amateur Net: 47.50



Dave Ingram K4 TWJ
Rte. 11. Box 499. Eastwood Vii. 50N
Birmingham AL 35210
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LICENSE FEES
Initia l License , $ 9
Renewal $ 9
New Class $ 9
Modification $ 4
Special Call Sign $25

Use FCC Form 6 10 and mail with
appropriate fee to :

Federal Communications Commission
Gettysburg PA 1732 5

Phone & CW
3.775- 4.000
7.150- 7.300

14.200-14.350
21.250- 21.450
38.500-29.700
50.100-54.000

3.800- 4.000
7.150- 7.300

14.200-14.350
21.270- 21.450
28.500-29.700
50. 100-54.000

3.890- 4 .000
7.225- 7.300

14.275- 14.350
21 .350-21 .450
28.500- 29.700
50.100-54.000

SSTV Frequencies
Suggested

3.845
7.220

14.230
21.340
28.680

CW Only
3.500- 3.775
7.000- 7.150

14.000- 14.200
21.000-21.250
28 .000-28.500
50.000-50.100

3.525- 3.775
7.025- 7.150

14.025-14 .200
21.025 - 21 .250
28.000 -28.500
50.000-50.100

3.525- 3.775
7.025 - 7.150

14.025- 14.200
21.025-21.250
28.000- 28 .500

3.700- 3.750
7.100- 7.150

21 .100-21.200
28.100-28.200

U.S. AMATEUR
FREOUENCY

AllOCATIONS

3.775- 3.890
7.150- 7.225

14.200-14.275
21.250-21.350
28.500- 29.700
50.100-54 .000

Th is month I would like to begin
with a review of some " Gett ing Sterr
ed in Sl ow Scan" information for our
ma ny newcomers. You can get started
with only a mon itor and tape re
corder . (And some tapes with your
call. picture. erc., possibly recorded
by the same " source" as your moni
tor.} Later a came ra or Flying Spot
Scanner may be added so you can " go
live" and make up new programs for
changing pace. Cassette recorders (the

General
Class

Novice
Class

Extra
Class

Advanced
Class

WR1AAB ISSUED!
The fir st repeater license issued

went t o WR9AAA in Joliet, who
submitted an exhaustively th orougo.
75·page application. Lest amateu rs
th ink th is was to be the best way to
get a license. the second applica tion
accep ted was for the old WA2SU R
repeater in Manha ttan. George and I
made a trip to Wash ington in early
December to find out the best way to
su bmit an application and get it accep
ted . On the basis of th is we held a
symp osium 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 fill ing
out app lications rather than trying to
profit from ou r Washington visit.
George did pay attention though. and
in a few days he was ready with a very
simple application. Not wan ting to
leave anything to chance he personally
too k it to the FCC in Wash ington and
got them to ch eck it out on th e spot .

COfltinued on page 1JO .

EDITORIAL BY WA YNE GREEN

you hard ly ever hear a contact being
made between the U.S. phone band
and the 0 X band.

When there were large numbers of
low powered VE ops using AM, the re
was a defi nite advantage to having a
small separate preserve. Today, when
sid eba nd has wiped out that type of
operatio n almost co mp letely, there is
little need fo r such exclusiveness.

Any DXped ition operator will tell
yo u that it is exceed ingly diff icult to
make contacts o uts ide of the U.S.
phone bands. even with OX stations.
Moving below 14.200 brings a halt to
the rush of con tacts .

Well. it certainly is t ime fo r the VE
amateurs to start decidi ng their own
destiny and to get the ARR L out of
their hai r. It should be a matter of
nat ional pride, if noth ing else . That
should be of more importance tha n
any possible interference from the
mere handful of Extra Class licensees
who are sha ring the Canad ian pho ne
bands - only about 4% of the U.S.
amateurs have the Extra .

ARRL IN BATTLE
While every effort is be ing made to

kee p 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 AR AL and the
Canadian Amateur Radio Federation
ICARFI.

Th e Le ag u e h a s successfull y
managed to sid et rack all past effo rts
t o o rga n ize t h e ama te urs o f
Canada - and they may be able to do
it again. It a ll depends on how welt
the CARF is supported by the Canad i
ans.

The issue at stake is the expansio n
of the Canadian phone bands in retalia
tion to the recent expansion of the
U.S. phone bands. The AR RL is
against it - and CARF is fu rious.
They are angry enough to have
sparked the Canadian Department of
Communications into agreeing to poll
all Canad ian a mateurs to f ind o ut
whether the DOC shou ld listen to the
ARRL or CARF.

It may be a bit premature for
CAR F to bring on a showdown. They
have just now started a monthly pu bli
cat ion, The Canadian A mateur, and
they might have done better to wait a
year or so unt il they had bu ilt up a
larger fo llowing . Amateu rs interested
in subscribing to TCA can do so for
$4 per year. The address is Box 356.
Kingston, Ontario .

Si nce the need for separate
Canadia n phone bands has dwindled
wi th the shift to sideba....d . the CAR F
may have se ized upon a weak issue for
the test of st rength . Until the day
comes whe n there are a significa nt
nu mber of Extra Class U.S. ama 
teurs - a day that is not yet even
within esti matio n - the U.S. Extra
bands are emp ty enough to provide al l
of the isolation that Canadian ama
teurs might want . The concep t o f
there being a U.S. phone band and a
OX phone band bega n to fad e away
wit h 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 th e time. Today the U.S.
phone band is used world wide and
little other than Spanish contacts
seepi ng up from Sou th America is
heard in the OX pho ne band . And
other than an occasional DXped ition,
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better quality ones) are handy, since
separate "carts" for each program can
be made up , end labeled and wall
racked for instant use. If 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 stabi lity, 50 a small
amou nt of "jiggle" on vertical lines
may be appa rent on reprod uced pic
tures. Th is can be red uced somewhat
by using only top qua lity cart ridges.
Sho uld you personally find this mi .
nute " jiggle" objectionable, a ree l to
reel recorder (preferably running at 7
1/2 or 15 ips) might be the better
choice for perfectly reprod uced pic
tures. I 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 pe n.l A small label on the
reel could show content. It wou ld 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 port ion fo r perfect re
productio ns.

Produced tape programs might in
clude pictures of yourself, XY L, rig,
city, and plenty of lO's. Some lO's
could be catchy and snazzy; others
(maybe for OX) would be better with
white letters on a black background.
Your call 3 or 4 times horizontally per
frame would be quite effective also.
Whe n operating with these newly
acquired tapes, try to descr ibe them
briefly befo re transmi tting, so the
other fe ll ows will have some idea of
what you are send ing. Then usua lly 3
or 4 frames are sufficie nt for good
copy without getting du ll.

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?)
Actuattv, there's no limit to the pes
sibilities obtai nable with just a came ra
and some time . A pet hamster would
be good for some sho ts with t he
close-up lens !imagin e that face filling
you r screenll and what better way is
there to pass along schematics on your
pet projects. Understood, larger dia
grams might require mu ltiple frames,
but these can be redrawn off the
monitor screen after reception to " re
asssembte" the full circuit. (What ...
you 've never built something from a
schematic received over the air ?) That
homebrew mo nitor 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 sho ts. In fact, practically
everything of interest to vis ito rs in
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your shack would be a prime SSTV
"subject."

Commercial Fast Scan TV stations
have recently be!1Jn 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
pea r across the screen either mixed
with the "weather girl" or on a black
background . Naturall y, items like th is
are applicable to Slow Scan, and
expe ri mentation is presently being
conducted on interfaci ng teletype
writers to Slow Scan gene rators. T hen
you can just type out those 10 's, OSLs,
etc. from the old "mill." Watch for
more info on this to eppear by late
'73 (and in 730.

I'm sure most of you are familiar
with Professor Fanti 11 LCF, who
writes the SSTV column for CO
Elettronica of Italy, the sponsor of
the World Wide SSTV contest. Al 
though he is sti ll active in SSTV, he is
also developing facs imile, plus writ ing
a bock on FAX. Franco wou ld like to
exchange ideas with th ose of you also
worklnq 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
me nt on 20 meters after an "operator
mugshot" t ransmission on Slow Scan:
"Mornmv ... buy me a face like that
tor Halloween!" Gad !

73, Dave, K4TWJ

50 MHz BAND
Bill Turner WADABI
Five Chestnut Court
Sr. Peters MO 63316

K0TV O comments on mild Aurora
wo rked February 22 nd and 23rd.
Chuc k managed to wo rk Ron K0ALL
of Fargo NO o n CW and SSB on the
22 nd and heard him again the follow
ing evening. Chuck says he is abo ut
half finished with a pair or 4·400A's
and hopes to have them on the air in
time for the June contest.

WA1EXN 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 quali ty only , with only t 's
and 2's being heard. The 23rd the
Aurora was again excellent but there
was little activity. Art also ment ions a
ma rathon one-minute meteo r burst at
1518Z o n the 19th o f February dur-

ing which he exchanged S9 plus re
ports with W8YUS and W3 BWU. A
total of 75 OX contacts were made
during the first 50 days of the yea r.

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
informatio n should contact the con
fe rence chai rman, WA5H XM , Box
2473, Palo Verdes Peninsula CA
90274.

The Central Sta tes 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, W0 LER, 321
l09th Lane NW, Minneapolis 55433.
The program this yea r includes talks
on Es by W2BOC and WA5 HNK,
VHF·UH F sol id state amp li fiers by
Roy Hejhall of Motorola an d meteor
scatter by W4LTU.

During the past month I have had
so me very interesting correspondence
from Z L1Q1. Pau l says he is one of
about 12 ZL's active on 6 meters. He
ru ns a homebrew t ransverter with 40
watts out from a single 6 146. The
receiving corwerter is solid state
(FEr's). The antenna is a fou r
element Vagi 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 OX
to date is a VK5 at 2300 miles. As in
many countries, the TV channe ls
usu rp port ions of the 6 meter band (as
we know it). Th is is not a ll bad, as
Paul po ints out. New Zealand channel
1 sound is on 50.75 and has been
heard in the KH6 and KL7 areas. Th is
t ransmitter runs 100 KW ERP and
makes an excellent beacon. Paul men
tions too the jammi ng 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
2 100Z Su ndays an d about 1200Z
several d ays during the week.

One can' t help but wonder if the
forming of Collins Radio CD. of Japan
Ltd . in conjunction with Kyo kuto
Boeki Kaisha Ltd. for the purpose o f
producing ma ri t ime and ama teur gear
will produce any equipment for 6
meters. Collins has been out o f the
VHF field since the 62S1 was dropped
several years back.

WA0ABI

OR BRMYU YJ TRR HOGY
D IN DVTOOY OPMD EOAA NR
TR ZR ZNRTRF SAA URST APM H.
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Those of you who have worked your
73 count ries in the first 73 days of
1973 should send in your list of the
73 countr ies so I can issue you the
73-73-73 award (remember the year
19 73 is 73 magazine year) . Maybe we
should try to get President Nix on to
make some so rt of a "declaration' !
I bet if Go ldwater was in th is wou ld
"maybe" be done, because he under
stands such things.

The WTW is coming right along
again and the appl ications are coming
in very good . I still t hink this is the
best OX award there is, because it
can keep you busy on the var ious
bands and modes. The b ig trouble
with the ARR L 5BOXCC is when
you make the 5BOXCC you have
worked yourself out of a job ! With
our wrw, you can keep on going.
Yo u will always have something to do.

We are sti ll looking for OX Clubs
to have as verif icat ion points in our
WTW. We would like to have one in
eac h USA ca ll d ist rict, one fo r Canada
and one in each of the foreign coun
tries. A good way for these clubs to
get a litt le public ity because we will
list t he various conf irmat io n clubs in
th is magazine. I wou ld not t hink the
work load would ever become heavy
with each call area hav ing its ow n
check-point . How abou t it, some of
you "wide awake" OX Clubs?

You fellows who o perate on the
low bands, fighting all the summer
ti me QR N should keep in mind that
the fellows in the sou thern hem i
sphere a re not havi ng any summertime
QRN, they are in their wintert ime, so
you might have some good co ntacts
with them if your ears and nerves
can stand the st ra in. Wat ch out for
them and give them a chance to work
you without a lo t o f QRN .

If any of you know of any up
com ing OXpeditions or other events
that someone has planned for about 3
months in advance I sure would appre
ciate you letting me know because I
would like to le t the OXers know
what's in store for them so that they
can arrange to be at home when the
" event" takes place. You wou ld be
very much surprised to know h ow
many Dx'ers seem to "get sick"
when they kn ow o f a new count ry
that's about to come on or is already
on the air. Bill Orr at Eimac once
to ld me that I almost shut d own the
whole Eimac plant when I showed
up at a " rare" or new count ry . (They
must have a lot of OX'ers workir.g out
there at E imac.l

MAY 1973

The Old Sun Spot cycle is show
ing its stu ff, and is on its way down
t nll. Su re hope most of you have
worked the 10 meter band dry and
are doing the same right now on 15
because, " it wont be lon g" before the
OX will just be ncn-existant o n these
band s. In fact it looks like the 10
meter band has a lready " had it" as
far as the real good OX comi ng thru
is concerned and I would guess th at
15 me ters w ill be in the sam e sha pe
in a few more yea rs from now. Even
the good old 20 meter band wi ll be a
little "shaky" at t imes. If ALL the
those sun spots would di sappear we
OX 'ers would be in rea l t rouble as
far as work ing OX the usual way is
co ncerned 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. I guess we a ll wou ld have to
go to Moon-bounce or satellite stuff
when and if th is ever happens. I guess
this would be a real deal if there
were enough OX cou nt ries o perat ing
by these modes.

Shortly now we will have our
WTW count ry list printed up, and it
will be designed in such a way that
it can be used for your applicat ion
for any of the WTW pla teaus (WTW
100. WTW·200. WTW-300, phone or
CWetc. ) When they are done I will
be glad to send you a few of them if
you send me about 6 cents in stamps
for EACH set o f forms you request.
You will observe that the wrw list of
count ries have a few thats not o n the
AR RL OXCC country list. Without
going into a lo t of deta ils as to why,
let 's ju st say th is is the WTW list of
countries - OUR LIST, AMEN!

For those of you who are ser ious
OX 'ers there are a num ber of weekly,
and semi-monthly publ icat ions, most
of them are single or two page items
they are known as "bulletins" and
o ne of them is a weekly magaz ine .
That last one is publ ished, pr inted
and edited by me - W4BPO, it has
from 16 to 24 pages each week and
since the lead date fo r news in this
magaz ine is on ly a few days, it is
natural that the OX news is the news
of events th at are taking place at the
t ime you are read ing it. Some o f the
other bullet ins are the Long Island OX
Club bullet in, the West Coast OX
bu lle tin , Geoff Watts' news sheet , and
there are a number of OX Clubs that
at t imes print (usually mimeograph l
bu lletins about various OX even ts that
shou ld inte rest t he serious DX'er.
In the " gud ole days", the o nly way
you could find about OX was for you
to be on the air when it " popped"
or else you just pu t o n your head
phones, o pened up your RF gain , put
you r head down on the operating

table and very ca retully sca nned the
band from one end to the other, and
you kept on doing th is hour afte r
hour, listening for that very , very
weak T3 signal, mi xed up in QRM/ N,
hoping it wou ld. maybe be AC4YN,
FNBO, CR l~ AA. CBYR, JBCA,
PK6XX, VQ 3PBO. F8BXX ( I got all
these JUST LIKE THAT !) becau se
there was no such a th ing as any OX
magazine or OX bu llet ins to let you
know what good OX was co ming up.
Hunti ng OX these days is about
like hunting doves in a " baited field" !
It is impossible for a monthly maga
zine to di sh ou t OX info of some
OX event that w ill take place in a
few days o r a week or so in the
future. We would like to receive any
announcements of up-coming OXped
ttions that are so me months in the
future so that we can give out the
good news to the OX gangs across the
count ry. Please remember us and it
will speed things up considera bly if
you shoot the news direct ly here to
me (drawer OX. Cordova, S.C. 29039).

I hope all of you got SYI MA wh o
operated at Mount Ath a s, it 's a new
one and is now considered as a country
by A R RL towards their OXCC (and
also a new cou nt ry for our WTW. too.)
I would think others will be go ing
there now since the ice has been
broken . Maybe now someone can get
the d oors o pened to The Royal Order
of T he Knights of Malta who has a
small (one city block) enclave right
smack in the city of Rome, Italy ,
There are a number of similiar set-ups
in the world, and it wou ld be a fine
idea as far as I, myself, am concerned to
Count 'em all as new cou ntries. the
more the better! There is an Ita lian
prov ince (?), actually inside Switze r
land, it 's ca lled Compion d 'italia and
it 's loca ted on Lake Lugano. I was
there under the call of IC li N and
after all th e trouble getting the neces
sary license et c. ARR L said it was not
a new cou nt ry and my Ita lian friend
wh o was along with me had to have a
Passport to get there! I think we will
put it in our WTW list of count ries.
Around th e world you will find many
"Neutral Zones" - the Kyber Pass is
o ne I have in mind . I was there and
would have put it on the air if ARRL
could have sa id it would count for a
new cou nt ry. Outte e few wi ll be found
around some of the Arab count r ies
where they allow herds to graze when
the grass happens to sp rout up. Eithe r
cou nt ry will allow their natives to go
there wh enever they want to without
any passpor t , custom inspections etc.
I would think since they are t rue
" neut ra l zones" they shou ld be ca lled
new count ries.

C U ON THE LOW END

de,~ W4 8 PO

7

•



-

Schley Cox WN9LHO
219 Kilgore Avenue
Muncie IN 47305

ST RANGERS IN TH E NIGHT
4 8 8 4 8

Stran-gers in the night
4 8 6 8 4
Ex-chang-ing glan-ces

AMERICA
556159

My coo n-t ry, ' t is of thee
o 0 8 084

Sweet land of lib-er.tv
8 4 2 4

Of thee I sing

MARY HAD A LITTLE LAMB
6 0406 66

Mar-y had a lit-tle lamb
2 2 2 6 6 6

lit-tie lamb, lit -tie lamb
6040 666

Mar-y had a lit- tle lamb
6 8 8 6 8 4

Its fleece was white as snow

At DOll GMT the other night I
called a WN8 in answer to his CO. I
did n' t get a chance to give him his
479C signal report because he answe r
ed my call with a too-lengthy pre
amble and then sent " ORM 73 CUL"
and then signed off the air . At 0015 I
logged an end to my shortest contact
on record outside the Novice Round
up.

I know that sometimes we get on
the air and the dinner call suddenly
comes 30 mi nutes early or the en
velope starts to melt on the final
amplifier tube, bu t I have a susp icion
that sometimes the super-short con
tact is due to one or both operators
having nothing to say .

Tradi t ion has saved some new ops
fro m mike fr ight by d ic tating that the
RST, OTH and name be sent on the
first transmi ssion ; the rig and antenna
on the second ; and finall y heart
warming 73' s and fervent CU L's on
the th ird and last.

This is unfortun ate unless there is a
distinct need for brevity - e.q., con
tests, traffic or emergencies. There is a

Either way, we'll be printing a few
o f the more popular songs in these
pages st rict ly for you r own amuse
me nt.

WB8LBP

Once you have at least one solid
contact through OSCAR 6 you are
qualified to become a member o t the
Satelli te Communications Club. J ust
send SAS E 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 reo
ceive a nice certi ficate to ha ng on the
wall o f your shack .

Have you heard of, seen, or done
anyth ing notable o r unusual with
OSCAR 6, such as mak ing contacts 
using only a whip antenna o r working
through the satellite wh ile riding on a
bike ? If so, please send the details to
me. Also , if you have taken a lot of
time and effort in sertinq up a nice
station, send me a photo with you at
th e controls.

At this writing, the 43 5.1 MHz
beacon is definitely out. There have
been a lot of opinions as to the cause,
but as of now nothing defin ite.

Has anyone observed any odd pro
pagations connected wi th OSCA R 6?
A few ama teurs - unfortu nately I
don't have their calls - have observed
what is possibly skip in various con
tac ts . Anyone experiencing this or any
other odd p ropagatio n 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 ma king. AMSAT will cond uct a
nu mber of seminars that will p rove to
be interest ing. A sta tio n is being set
up at the Hamvention for working
through the satelli te, and a number of
people wi ll be there to help with any
problems or compare notes. Take a
day off and visit the Dayton Hamven
tion. See you there.

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 T ouchtone te le
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
wou ld frown o n an amateu r serenad
Ing his gi rl over the local repeater
because of the regulations restricting
the t ransmission of music, what's to
stop a group from setti ng up the
access code tor t heir machine t o
sound like "Mary Had a Little
Lamb" ... or fo r the larger repeaters,
" Strangers in the Night" ?

IOUCHION(
fOllUS

Time
(GMT)
0036
0131
003 1
01 25
0025
0120
0020
0 115
0015
0110
0010
0105
000'
0100
0155
005'
0160
0049
0144
0044
0 139
0039
0134
0034
0'29
0029
0124
0024
0119
00' 9
011 3
0013
0 108
0008
0 103
0003
0058

Michael Frye WBaLSP
640 Deauville Dr.
Dayton OH 45429

nete

Apr 25
Apr 26
Apr 27
Apr 28

"' 29
Apr 30
May 1
May 2
May.3
Mo, 4
May 5
May 6
May 7
May 8
May 9
May 10
May 11
May 12
May 13
May 14
May 15
May 16
May 17
May 18
May 19
May 20
May 21
May 22
May 23
May 24
May 25
May 26
May 27
May 28
May 29
May 30
May 31

Orbit

2396
2409
2421
2434
2446
2459
2471
2484
2496
2509
2521
2534
2546
2559
2572
2564
2597
2609
2622
2634
2647
2659
2'372
2684
2697
2709
2722
2734
2747
2759
2172
2784
2797
2809
2822
2834
284 7

AMSAT
NEWS

So me thi ng t hat m ust b e
remembered by th ose who read th is
column is that there is a two month
delay between me writing it and your
read ing it. In a field as quickly chang
ing as OSCAR 6 it is nearly imp ossible
to have last minute news. However,
since th is can be obtained fr om the
nets, the purpose of this column is to
advise and attempt to interest more
amateurs in participating actively in
OSCAR 6. Since some amate urs are
still just beginn ing, it p rovides a back
log of useful informa tion.

Many amateurs are running some
fine scores In the various contests
th rough OSCAR 6. A full list will
appear next issue with a ru ndown of
hams who have won the A RA L
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.

l ongi tud e
of Equator
CrossingOw
56. 2
70.0
55 .0
68.7
53 .7
67.4
52.4
66. t
51.1
64.8
49.8
63.5
48.5
62.2
75 .9
60.9
74.7
59.6
73.4
58.3
72. 1
57.0
70 .8
55.8
69.5
54'
68.2
53.2
66.9
51.9
65.6
50.6
64.3
49.3
63.0
48 .0
61.7

8 73 MAGAZIN E



,

$6.50
per crystal

recei~.

Addltion l
Crys ta l.
l or Xmll or

Genaral Ayialicn Electronics. lnc., 4141 Kingman Drin . lndianapolis, ln ~ i an a 46226 - Aru 311 - 546 ·111 1

VISIT YOUR LOCAL AMATEUR DEALER

AND MEET THE " BIG THREE" IN PERSON!

HamPak
Battery pack for GTX-10
portab le o peration. Uses
10 0 cells (not in cluded).

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

$259·95

$199.95

Made in U.S.A.
In Facili ties in 
spected by U. S.
Gov' /.

GTX·200
30 watts output power nom.; ac
comodates 100 channel combina
tions; featu res independent selec
t ion of transmit and receive fre
quencies, and switch for pre
selected pairing.

2 Meter FM

THE BIG THREE
FOR '73!

$249.95
(I ncludes 146.94 MHz)

(Inc ludes 146.94 MHz)

,

(I nclud es 146.94 MHz)

GTX-2
30 watts outp ut power nom. ; ec
comodates 10 channels; push
button frequency select ion; back
lighted for night operation.

GTX·10
10 watts output power nom.; ac
comodates 10 channels; rotatab le
frequency selector; adaptab le for
portable operation (with HamPak,
below).



,S REPEATER ATLAS REGISTRATION

REPEATER CALL (WR o nly) FORMER CALL LOCATION (City) ST AT E

INPUTS OUTPUTS
TT ... FM AM AUTO

ER'TB PL RlTY PATCH

H, USEFUL RA NGE (R AD IUS)

H,

H, EQU IPMENT

H,
o SPUT srre

H, ANT ENNAS & HEIG HT o DIPLEXER

REPEATER GROUP/SPONSOR T RUSTEE 10 - TYPE OR M FR.

D I certl ly , ~.t , h .~• •""ely""
nO outtide ••• i".ne a w hile corn·
pl. fino 1111. lorm.

DAT E SOURCE (NAME /CA LLI SPECIAL OR EMERGENCY FU NCTIONS

lo t to talk abou t even at 5 wpm. I like
to learn something about th e person I
am talking with on the air - what he
or she does for a living, how old he is.
how ma ny states he has worked. is he
a buyer or bui lder, has he ever visited
Indiana (or wherever I might be).

One of the important things I like
to hear from other ops is how my
signal sounds. I have heard a few
Novices get into lengthy discussions
about signal reports, and maybe how
o ne person's signals are no t quite
chirpy but that there is a definite
frequency change during key down.

Some amateurs seem to be af raid to
tell the other ope rator if they have a
titt le chirp or click. T here are some
people on the air who either never
work weak stations or they just can't
bring themselves to give an honest 249
sig nal report .

Most Novice ops have to depend on
signal reports from o ther hams for any
idea how their transmitter or anten na
is performing. Sendi ng an inflated
signal report in ho pes of avoi ding
emba rrassme nt or insu ri ng receipt of a
much-needed OSL 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 th e conver
sation going. But if you do get a rag
chew going, remember to keep the

10

tra nsmission short to make sure you
are being copied .

There is very little reason for hit
and ru n contacts on the Novice ba nds.
The ARR L suggests we refrain from
talk ing about religion, po litics or sex
on the air. That leaves a pretty good
selection of things we can and should
be discussing.

WN9LHO

NEW LICE NSE ARRIVED ?
When your repeater receives its new

WR call , the second th ing that you
should do le tter changing the ident i
fier) is fill out the above fo rm and
mail it to 73 . This will enable us to
keep our repeate r listing cu rrent and
accurate . It will also make sure that
the FM world doesn' t forget you . ..
for the 73 Atl as is recognized as the
one complete list ing of repeaters for
the entire world .

UPOA US
HUOlD

If you know of a new repeater or o f
an established machine that has re
ceived its WR call, mail in the above
form completed with as much infor
mation possible. We would p refer
havi ng duplicate - triplicate - even
megapl icate information rathe r than
none at all.

CA WB6ZRR Nll'IllO Clowd 146.40-147.51
GA K4GCR Al bany 34- 94
ID W7CTX Boiw 2B-BB
MA WR1AAA Malden 31-91

u ·W1BHD
NH WR1AAB P'wterbOfou,h 19-19

u ·WA1KGD
NY WRlAAA Manhllnan 14J.73- 146.73
NY WAl VNV Slony brook t.r. 16-76
NY Flluhinll L.I. 147.09-146 .69.. WA3KXE Hlrrisllu rg 446.00- 440.00
SC c.sar", Hl l d 04- 64
YN WB4KLD Chlna l'lO Ofi 19-19
WI WA9ADL Min-uk" 14U5-146.15
WI WA9ADL Mi honuk ee 449.50--444.50
WI WA 9ADL MilOllluhe 1258.0-1 220.0
WI K9 VFF Raci ne 52.600- 52.525
WI WB9AES Maukeshl PL 146.22- 146.82
WI W'lWK Milwaukee 146.07- 146.6J

M,t-lh e 448.15-«1.75
CANADA
AL BERTA

VE6 CAM Lelhblidll' 28-88
PRIN CE EDWARD ISLAND

VE1ATN Chlllnn!lown 146.10- 52.525
52.525-141.00

T 146.10- 141.00

73 MAGAZ INE
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REPEATER USERS

REPEATER OWNERS

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHON E: (405) 224- 6180
TWX -91 0-630-6425

Don't Ta ke Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crysta ls fo r your repeater, BUY THE
BEST - SE NTRY.

If you want rel iable 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 quanti ty of crystals for a certain frequency and
hope you can tweak them to frequency in your rig . We do offer FAST serv ice
on crysta ls made especially for you and your rig. If you wa nt re liable,
on-frequency operation, INSIST ON SE NTRY.



Donald E. Morris
1022 Old Trail Rd.
FortWayne IN 46809
2'9-747-4607

the car and talk through a low power
hand-held uni t to the car, out to a
d istant repeater o r on a simplex cha n
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 frequenc ies and cit izen
band equ ipme nt and frequencies.
There are a large number of freque n
cies available in the USA where any
t ransmi tter with an input power of
less tha n 100 mW does no t require
any license whatsoever. Think about
it. The se rious ham engineer should be
able to work some thi ng out.

. ..G3ZCZ!W3
Editor's Note: And it has been
worked our. . . seep. 19/

Tom Mohr
1513 Traeger
Grten Bay WI 54304
414-4944434

David Ellithorpe
194 Forbes St. Ext.
Amsterdam NY 12010

William Grandin
Box 121
Roulette PA 16146

HAM
HELP

Earl l. Grove
891 Commonwealth Ave
Venice CA 90291
2' 3-396·7315

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

If you are interested, send 73 your
name, address and phone number.
Don't be bashful - remember, it's
a lways eas ier when you have someo ne
to give you that added bit of con
fidence.

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

David Sundin
PO Box 225
Camden AR11701

Kenneth Hand
Montauk Highway
Bridgehampton, 1.I., NY 11932
537·3862

fixed with a microswitch that sounds
the hom if anyone t ries 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 counte r moves must have been
developed (I do not have any first
hand knowledge of any myself, slnce a=:.
far as I know none of my friends are
in the car t hievery business). One
simple method th at comes to mind is
to open the hood and disconnect the
wires to the hom. Very quick, simple
and effective.

Now the t ravelling ham has a car
full of electronic equipment. A
VH F-FM unit fo r 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
-mo unted with a cont rol head u nder
the dash. Why can' t a tape cassette
player be connected to th e FM rig
such that if the car is stolen (driven off
by someone other than the owner) the
rig wi ll transmit a recorded message
repetitively. The rig co uld be put on
52, 94 or the local repeater channel
and broadcast, "I am a blue Dodge
demon, I am being stolen, my license
plates are GJP 887 Michigan." The rig
shoul d of course be set up so that if
there is a signal on freauency when
tnt! mett alarm is activiated, it will
wait until th e frequ ency clears. That
can be arranged by judicious use of
the receiver squelch line . The broad
cast should not be conti nuous but
should be repeated at regu lar intervals
in th e o rder of two to three minutes.
If no indica tor light comes on in the
car, the th ief will never know wnat hit
himl

That takes care of the bloke who is
going to try to steal your car, but
what ebout the one who just wants to
help himself to your belongi ngs? Well,
any body getti ng into your car cou ld
cause th e t ransmi tter to start sending
tone bleeps on an unused channel (by
everyone else that is). you would hear
them on the handyta lky 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
sou nds in the car to be t ransmi tted to
you so that you can monitor the
proc-ess of the intruder while you
race back to the car,

Small low power modules to build
such alarms are adve rt ised regularly in
73 as t ransmitters 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

HMth HW·1ooa AC PS WA2JGP >om

SW8n 2108. No. M-395430 W8HST 11112

AF68 No. 10888 K5LKL ,m
PMR8 No. 10918
M1010 _ wppIy
Trio TR2200 No. 241969 WA2ZBV ""
CIe9lI22er No. 1900-518 WIOHP 2113

Standard 826M,No. 112001 WA8PCG 3173

FM218 No. 2101J.1 141 W2lNI "'3
FM-144-10l No. F459 WA6WQA "'3
NPC 101m pwr supply
2. 5AJ.IPl OlWln G....,
No. 321885

The t ravelling ham usually carries a
lot of valuable stuff in the car. How
does he protect it? Car ala rm; are
quite readi ly available and usua lly
work by frigh tening off any would-be
thief by the use of the car hom. For
example, either the door or the rig is

The Hamburglar

STRIKES AGAIN !

fTNAVElING
Q ~

0'0 0(:) ~
00 '=" ""p

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

0._
MSU ARC
E.L..oi... Ml

WRL OUO'Bndr 6010AT302 WA6FCY 6/72
HR·2A. " chIn. ,04-011S2 WA1NVC 9112
6i_~iiUl .Ift.~...""\ltl.91lo .. ." 3iJoi"
Collim Mic, Mod.MMI, K4ACJ 9112

No. 4294

Li'II f rom PMt I" ....:
Mlr., Model, $«. No.
Coil. 62$1 No. 10128
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FFVHF CONTEST
The Five Flags ARC VHF contest

wi ll take place on 0001 GMT 19 May
'73 to 2400 GMT 20 May '73; operate
an y or all of the 48 hours authorized.
Exchange RST, OSO number and sec
t io n. Repeater con tacts will cou nt
only once . Each contact wi ll have the
fo llowing - Poin ts pe r ba nd per OSO;
50 MHz = 1, 144 MHz = 2, 220 MHz 
3 ,420 MHz = 4. all other bands above
420 MHz =5, crossband operation not
permitted. Power Mull. 5W or less X
4, 30W or less X3, 320W o r less X2
and l000W or less X 1. Mode Mult .
CW and SSB X 1. all others X 2.
ARRL sections and new co untries
count 1 per ban d tor mu lt . Total
sections t imes total points for final
score. Send log and summary sheets to
WA300Al4, lBOl Border St., Lot 37,
Pensacola F L 32505. postma rked
NLT 1 June '73. Send SASE for
contest resul ts and/or awa rd .

Tran scontinental Repeater link. In
a short t ime I hope to be able to
report the first linkup of a repeater
here in L. A. with one on th e East
Coast. This has been your rep orter's
pet project and plans for it are u nder
way. We hope to legally link (via
telephone) fo r a few hou rs and give
ama teu rs on both coasts a chance to
meet and exchange ideas.

. . .WA2 HVK/6

The meeting, held March 3 in
Culver City. was hosted by the Palli
sades Amateu r Radio Club and em
ceed by Fred Oeeg K6AEH . Though
th is was the second meeting of th is
organization, it was the first planned
official meeting and was held to really
get the group going. It should be
noted that at thei r first meet ing last
Septembe r they made amateur histo ry
by coming up with and agreeing on a
band plan for two meters in a matter
of hours. This plan, now in use he re,
has not only proved itself qu ite work
able with sligh t exception , but has
shown that we as amateu rs can work
together fo r the common good of all
involved . If you keep in mind that
Sou thern California was fo r many
years the nation 's sore spot when it
came to channel standardization, qet
ti ng a viable system going in as short a
time as they did is a real feathe r in
their collective cap.

There was a d iscussion of a band
p la n for 220, and it was decided that
no action would be taken at this ti me.
Rather, the Technical Committee was
instructed to come up with one that
would suit the needs of the area
be fore July t st. Though I had hoped
to hear someth ing definite come o ut
of the meeting concerning 220. after
considering what was accomplished in
such a short time on two meters, I
have a feeling that when S.C. A. A.
announces th eir 220 plan it 's going to
be somethi ng that may well help set a
natio nal standard for that ba nd. Call it
a premonition or what, I think th is
organization is going to make it. It is
one of the few regional repeater or
gan izati ons that is bo th owner and
use r oriented. and ma kes membership
open to all. They believe in action
rather than talk, and the results are
evident.

A 34-94 Repeater in L.A.? The re
may be a bit of a storm brewi ng o ut GEORGIA aso PARTY
here. For many years 146.94 has been Starts 2000 GMT, Sat., May 5.
the area simplex frequency. Unlike 19 73. Ends 0200 GMT, Monday, May
many other places where 94 is d esig- 7, 1973. The twel fth ann ual Georgia
nated for simplex bu t not used, in eso Party is sponso red by the Cofu m
L.A. there are several hundred FMers bus Amateur Radio Club. Inc. There
who use that channel daily. are no t ime nor power restrictions and

There have been. I've been told, contacts may be made once on phone
attempts made in the past to put a and once on CW on each band with
34- 94 repeater on the air in this area. the same station. Each complete ca n
All have met wi th failu re . To the tact counts 2 poi nts. Georgia sta t ions
t raveler. a repeater on that channel mu ltiply their total OSO poi nts by
would be welcome, but is it a definite nu mber of different states and
necessity ? The t radition here is strong; Canadian provinces worked. OX ste
94 is simplex . However, I ask art tions may be worked fo r eso points
parties to use p roper judgment in but do not count as multipliers. Out
resolving the matter. No repeater can of-state stations will use the number
hope to func tion if the majority is of Georgia counties worked for their
against it. I as a repo rter stand neu tral mu ltip lier (a possible total of 1591.
o n the ma tter. I cannot print lo ng Write to CARC, tnc., Attention : J ohn
letters due to space li mitations, but if T. La ney K4BA 1, P.O. Box 421 ,
you want, I will t ry to present both Columbus GA 3 1902 for fu ll In fo rma-
sides of the question. non on the contest.
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Bill Pasternak WA2HVKI6
14732 Blythe Street # 17
Panorama City CA
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West

Well. as you all know by now, the
earthquake Wayne prophesied at the
end of my March column came to
pass, but I am happy to report th at
l os Angeles is sti ll where it is sup
posed to be. Aher going to the
trouble of filing fo r a 6 land call.
having to re-file for a Kl7, somewhat
boggles my mind l The only damage at
this aTH was a box o f open carpet
tacks that fell off my desk and scat
tered all over the shag carpet in the
shac k. Ever try to recover a hundred
or so of these tacks from that type of
carpet? I st ilt get one in the foot now
and then . Aside from that, the quake
itself felt like a train passing throu~

my bac k ya rd. At myoid home in
Brook lyn we had the Sea Beach sub
way running open pit about 20 feet
from ou r rear window, so I know that
feeling quite well.

Now, back to amateur rad io and
what th is column is all about. No new
news out of Phoenix on the si tuation
there.

Turning to the local happenings in
and arou nd l os Angeles, the big news
is in the form of a brief report on the
second meeting o f the Southe rn Cali
fomla Repeater Associati on. In fact I
should subtitle the fo l1ovvi ng, " How
to Report on a Meeting Without Being
There: ' The secret lies in owning a
good cassette tape recorder and having
friends like Ton y WB6MIE, Dave
WA6CGR , Bob WA6J GW and Chris
WB6HGW. They have become the
official l W recording staff and did a
job that would make pros in the
business ta ke note. After spending a
good part of Sunday listening to the
meeting in the co mfort of my own
shack, I can pretty well state that th is
is one of the best run amateur organi 
zations anywhere. I have rarely heard
or pa rt icipa ted in a meeting that
gives those in attenda nce as mu ch a
cha nce to actively participate, yet
accomp lished with complete order
and decorum. No, S.C.R.A. has not
yet solved all the p roblems we face
here in Southe rn Californ ia, but it is
my be li ef th ey have th e ability to do
so.
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I AM CURIOUS . . .
The third annual Yellow Thunder

Hamfest will be he ld at the Dellview
Hote l in Lake Delton, Wisconsin on
May 19, 1973 . Afternoon programs
will include NAVY MARS, ARPSC
and V HF repeaters, with a cockta il
hour and banquet in the eve ning. For
further info rma t ion contact Kenne th
A. Ebneter, K9GSC. 822 Wauona
Tra il, Portage, Wisconsin 53901 .

WOOD EN QS L?

The Indiana Coun ty (PAl Amateur
Radio Club, Inc.• has just received
authorizat ion to operate a special
events amateur radio station with the
speci al call sign o f WT3REE . Indiana
County . Pennsylvan ia , is known as
"The Christmas Tree Capital of the
World." Last year over 700 contacts
were made and more are ex pected this
yea r. The station will be in ope ration
from May 17 through May 20 es
pecially on 80 & 40 meters (othe rs if
possible) . A colorful QSL is available.
For further informati on conta ct
Sheldon K. Davis W3FVU, Ind iana
County Amateur Radio Club. 98 Rex
Ave., Indiana PA 15701 .

NY FM HAMFEST
The FM Division of CVT. Inc.

(Poughkeepsie Amateu r Radio Club)
will hold its 1st an nual hamfest and
auction on Saturday. May 5, 1973,
between 11:00 A.M. and 7;00 P.M. at
Gerring Park, Fishki ll, N.Y. - near
rou tes 52 and B4 intersection. The re
will be talk-in on W3CVT 37-97 as
well as 94 and 52. Refreshments and
door pri zes - ra in 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.• Fish kill NY 12524.

FRESNO HAMFEST
Included in the program for the

thirty-first annual Fresno Hamfest will
be a Home-B rew contest and a seg-
ment of particu lar in terest to the FM
crowd. The Hamfest wi ll be held May
4 , 5 & 6. 1973 at The Sheraton Inn.
Highway 99 & Clinton Ave., Fresno
CA. Pre-registration at 510.50 prior to
April 27th. and queries may be sent to
F.A.R.C.• P.O. Box 783. Fresno CA
93712.

NW MISSOU RI HAMF EST
T h e P .H . D. Ama teur Radio

Association will hold their fourth
annual Northwest Missouri Hamfest at
Kansas City MO on Sunday, May Bth,
in the Kansas City North Community
Center, one mi le sout h of Antioch
Road·H ighwa y I and 135 inte rchange
at 3930 North Ant ioch Road. For
further information write to them at
P.O . 80x 11. Liberty MO 64068.
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HURON VA LLEY SWAP
The Huron Valley Amateur Radio

Association will hol d its 7 th annual
Swap and Shop. Su nday. May 27,
1973, at the Saline Country Fair
grounds, Saline, Michigan. Sales will
be outdoors from you r ca r, or in case
of inc leme nt weather, a large bui lding
is avai lable . Plenty of prizes and no
park ing problems. Donation 51 .25, or
$ 1.00 in advance. Contact Terry
Marsh , 702 Stanley, Ypsi lanti, Michi ·
gan 4 8 197. Te lephone 3 13-4 82·9577.

RCMP CENTENNI AL
The Royal Canadi an Mounted

Police will be operating an Amateur
Rad io Station at Ottawa , Ontario, to
commemo rate their 100th anniver
sary. This station will operate during
the period commenc ing 23 May 1973
to 30 August 1973 from 1200 hours
GMT to 0400 hours GMT daily.
Operation wil l be on 80 through 2
meters, using CW, SSB and FM. A
special call sign, V E3 RCMP, has been
ap proved by the Depa rtment of Com
munications fo r t his purpose. A corn
memorative QSL card will be sent to
all stations worked. No I RC or funds
for cards will be required . Amateur
radio operators visi ti ng Ottawa d uri ng
t his per iod are invited to visit t his
station which will be located within a
large centennial exhibit in the
R.C.M.P. Tra ining Center, on St.
Lau rent Blvd., Ottawa, Ontario. For
further informa tion, please write to
t he Commi ssioner, R.C.M.Po lice,
1200 Alta Vist a Drive, Ottawa.
Canada K1A or O R2. Attention: Tete
communications Branch.

TENNESSEE QSO PARTY

Contacts must take place between
2200 GMT May 19 and 2200 GMT
May 20. No time or powe r rest r!c
tions. All licensed amateur bands ma y
be used, but operation is restricted to
t he General class segments.

The exchange will consist of a
signal report and QTH (Non- Tennes
see particpants will give the ir Sta te or
Count ry . Tennessee participants will
give thei r County only). Logs must
include date , t ime in GMT, statio n
worked. exchange, band, mode and
county multip li er. Sta tions may be
worked on each band/mode. Portables
and mobi les may be reworked if they
change cou nties. Logs must be post 
marked no later t han Ju ne 22, 1973 in
orde r to be e ligible fo r awa rd con
sideration. Send logs to: Mel Wardell
K4PJ. Box 489, Oak Ridge TN 37830.

GAITHERSBURG SWAP FEST
The Gai thersburg MD Swapfest will

be held Sunday, May 20, at the
Gaith ersburg Civic Center, located on
Sou th Summe rset Ave.• next to the
U.S. Post Office . Talk-in is on 52, 94
and 04/64 . Fo r information ca ll Larry
W3ZPO at 948·9029, or write to
MARC. P.O. Box 611, Gaithersburg
MD 20760.

RTT Y PICTURE - Courtesy K2AGI
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" .... HUMBO LDT HAMFE ST
The Humb oldt (Tennessee) annual

hamfest will be held o n Sunday, May
20, at Shady Acres City Pa rk, Trenton
T N. Prizes, flea market, lad ies' ac tivi-
ties, and a playground for the child

__ .•- ren o Fo r more informa t ion co ntact
W4 IGW. Ed Holmes, 501 N. 18th
Ave. , Humbold t TN 38343.
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VHF/ UHF CONFERENCE
The 1973 West Coast VH F/UH F

Conference wi II be he ld May 5th and
6th at Pen and Quill Hote l. 3501 N.
Sep ulveda Blvd . Manhattan Beac h CA.
The registration fee is SJ.OO. Those
wishing information shou ld contact
WA6 HXM, Box 2473. Palos Verdes
Peninsula CA 90274.
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SPARC HAMFEST
The St. Petersburg Amateur Rad io

Club will hold its annual hamfest on
Sunday, May 6, 1973, from 9: 00 A.M.
to 3 :00 P.M. at La ke Maggiore, 9th
Street So. at 38th Ave., St . Petersburg
F L. Registra tio n is $ 1.00 per family ,
and extra tickets for prizes wilt be 50¢'
e a ch. Contact Lee L. Kanarian
K4WX S, 461 Pinell as Way, So.. St.
Petersburg FL 33707.

BREEZE SHOOTERS
The 19th annual Breeze Shooters

Hamtest wilt be held Sunday, May
20th, at White Swan Park (Parkway
West, 4 miles east of the Greater
Pittsburgh Airport). There are no fees
and pa rking is free. Tables and swa p
end-shoo are available plus the amuse
ment park for your fam ily 's eniov
ment. Check in on 29.0 MHz and
146.96 MHz. Fo r complete info rma
tion contact Herb Hell er W30 F I,
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 Loc kheed facility , wh ich is
located just seven blocks east of the
Hollywood-B urbank Airport. There is
amp le par king in paved and patrolled
areas with uniformed guard protec
t ion . Tickets are good fo r prize draw
ings. Hot coffee and cold coke will be
served. Attendance runs near 1500.
Fo r further info rmation contact
William G. Welsh W6DDB , Hamfest
Publicity Coo rdinator, Amateur Rad io
Club W6LS, Lockheed Employees Re·
creation Club, 2814 Emp ire Ave.,
Burbank CA 9 1504. Home telephone:
213·848·9340.

WEXAUK EE MI SWAP
The Wexau kee Rad io Club is hold

ing thei r 13th annual Swa p & Shop &
Eyeba ll at the National Guard Armory
in Cadi llac MI on May 5th. Doors
open at 9 A.M. Your ju nk may be
gold to so meone else, More info from
P.O.Box 386, Cadi llac MI 49601.

MADISON HAMFEST
The Madison Cou nty Amateur

Radio Clu b presents their an nual
spring Hamfest Sunday, May 6 , 1973
from 10 A.M. till 5 P.M. The locat ion
is 4 miles north of Anderson, Ind iana
(west o f state roa d 9) at th e Mad ison
Cou nty Civil Defense bui lding (old
li nwood school). The Talk-In Ire
quencies to be monitored are 14 6.94
and 146.22 / 146.82 MHz FM and 3 .92
MHz SSB. All buyers, se llers, and
visitors are welcome . Plenty of
refreshments and prizes.

MAY 19 73

ROCHESTE R HAMFEST
Preparat ions are u nder way for our

fourt ieth an nual Hamfest to be he ld at
the Monroe County Fair Grounds,
Rochester, New York , May 11 and 12.
We, expect to greet aver 4000 of the
ham fraternity from Eastern U.S. and
Canada . For informat ion contact
Lawrence E. Brassie WA2GHQ, 524
Parish Road , Hon eoye Falls NY
14472.

NEW~ I'RODUCTS

MIDLAND 220 TRANSCE IVER

One of the benefits of the proposed
CB band on the low end o f our
220-225 MHz ha m ba nd is that it has
provided that ex tra induceme nt to get
some o f the ma nufacturers into pro
duction with 220 rigs for us. The fact
is that they can' t lose - if we hold the
220 ba nd it will p ro bably be because
we occupy it - th is means sales - if
we don't hold on to it, the CB influx
will make for monumental sa les.

The newest of the 220 t ransceivers
is th is one by Midland. It has twe lve
channels - and that ou~t to be
plenty for some time to come, even in
the bigger urban a reas. The re are
several interesting featu res t o th is
unit, such as crystal warpi ng capacitors
on both transmit and receive crystals,
illuminated S-meter and r-f monitor,
on-off switch separate from the
squelch or volume cont rols so you
don't louse up you r se tting every t ime
you turn the rig off, remote speaker
jack o n the back panel so you can use
the regu lar car speaker, a low power
position fo r use with ba tteries o r fo r
very local communications - this cuts
the output down to one watt instead
of the normal ten watts - and, best o f
a ll , a jack on the back of the u nit for
plugging in tone burst, continuous
tone , touch-tone, and things like
tha t - plus a discrimi nator meter ou t·
pu t and t ra nsmitter keyed output fo r
swi tching a n antenna relay o r an
amplifier. Midland has thou~t of
almost everything!

Another plus is the better than
average instruction booklet - all in
English .

The final is protec ted from mishap
like a shorted antenna - or no an
tenna. Th is is worth its weight the
first t ime you hap pen to sho rt out the
antenna or discon nect it and turn on
the tran smitter. Without the orotec
tive circuit - bl ip !

If Midland Electronics, 7909
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 Unc le Wayne and
you let h im know . .. v'hear?

100 WATT OP AMP

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

Designated RCA TA8651 A, this de
velopmental powe r hybrid circuit is a
low-distortion, 100-watt linear amp li
fier. The output ssctfon can be exter
nally biased class AB for low inte r
mo dulation (0.05% at 50 mW) and
low total harmon ic distortion. Termi 
nals are available for external frequen
cy compensation, exte rnal sho rt
circui t p rotection, and inve rt ing and
non·inverting inputs. T he TA8651 A is
supplied in a compact hermetic
package, for which a socket is avail
able fo r ease in mo unt ing and co n
necti ng. Further informat ion may be
obtained from RCA Solid State
Division, Box 3200, Somerville NJ
08876.

NEW S EMICONDUCTOR
REPLAC EM ENT MANUAL

A comp rehensive 52·page Semi
conductor Replacement Manual has
just been released by Sprague. Con
tain ing over 30,000 OEM part num
be rs listed atpha -n urrertceuv which
are cross referenced wit h Sprague's
new line of 82 popular semiconductor
devices, the manual also inc lud es pe r
formance characteristics. outline
d rawings and pertinent paramete rs fo r
the entire Sprague line.

Copies of Semiconductor Replace
ment Manual K·500 may be obta ined
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TRW RF POWER TRANSISTOR

without charge from Sprague distribu .
tors or by wri ting to Sprague Products
Comp an y. 5 17 Marshall St., North
Adams MA 0 1241.

---

TWO MET ER CONV ERT ER

432 MHz LOW NOISE PREAMPS

Janel Labs has announced a new
crystal-controlled two meter converter
t ha t combines performa nce with low
p rice . This new conve rter, the 144CC,
rounds o ut the Janel line that already
includes the deluxe 144CA high per
formance two meter converter. Other
products include converte rs for 50,
220 and 432 MHz.

The 144CC uses ga te-protec ted du al
gate MQS FETs to p rovide high sensi
tivity while avo iding overload effects.
One rf stage is used to prevent cross
modulation ove rload by keeping the
signal level low at the mixer. The
converter is claimed to be free from
bird ies, due to the use of a seventh
overtone crystal oscillator. This e limi 
nates the need for multipliers an d has
been found to be ve ry effective in
reducing spurious responses. Typical
specificat ions a re : Gain - 20 d B,
Noise Figure - 3-5 d B, Power - 12V
dc wi th i-f outputs available on 26-30
MHz or 28-32 MHz_ The price is
$49.95 from Janel Laboratories, P.O.
Box 112, Succasunna NJ 07876.

' 00
OU TPUT

12.5 ¥

-

A small lOW amplifier can be
asse mbled in a coup le of hou rs using
th is transistor. After etching out the
pads as shown in t he circuit board
layout, ca refully solder ; th e cern
oonen ts onto 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 transisto rs before, const ruc tion
hints ca n be had in the two a rt icles o n
2m amp li fiers by WB4D BB in the Dec.
72 and Apr. 73 issues of 73.) Be su re
to heatsink the transistor wi th a good
zsized piece of thick aluminum before
testing. The heatsin k need not be
insu lated from grou nd. Tune-up con
sists o f adjusting Cl and C4.

The unit assembled here a t 73
works great. Driving it with a T R22
increases the transceiver's range con
siderably! Since the amp is uncomp li
cated a nd requ ires no special parts
ot her th an th e t ransistor, it would
seem to ma ke a good project fo r clubs
or beginning FM' e rs.

The PT5757 is available from any
T RW distributor or from Ham Radio
Center, 8342 Olive Blvd. , St. Louis
MO 63132..132419936060.

'"'~ " """co
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The PT5757 is the first of a series
of reasonably priced NPN power t ran
sistors by T RW that are designed
specifically fo r amateur radio. It is
capable of ampl ifyi ng a 1 wa tt two
meter FM signal to 10 watts and costs
only 10 dollars in single lot quantities.
The collector efficiency is 70% and
the t ransistor is designed for a handy
opera ti ng voltage of 12.SV dc.

PARTS LIST
01 - TRW PT5757
Cl - 51 p F 5%. DIPM ICA
C2. C4 - 8-60 pF
C3 - 100 pF DISC
C5 - .001 /.I F DI SC
C6 - .01 p F DISC
C7 -. 1 J.l F DISC

r r OH llL

C8 - 10 $.lF 20V dc
Ll - 4 No. 200.3cm LO.
L2 - 12T no. 280.3 cm LO.
L3 - 10 no. 20 0.3 cm 1.0.
T 1 - 4 : 1 transmission li ne transfer
mer, made up of a 3" length o f
twisted pai r, no. 20 enameled wire.
R1 - LOn 5% 'hW

Full size layout of me circuir bodrd used (OF a 10 waif 2m amplifier using the PT5757.

vee, Q ""
COLLlCTU

L1 Rl

[J [J B

RF
IN

E

E
RF

OUT

As part of the ir line of V HF/UHF
pro ducts, Janel Labs has annou nced a
series of 432 MHz p reamps. Four
models are available o ffe ring low noise
figures in a choice of two price ranges,
each havi ng the option of an ec power
supply. Models without power supply
have a compact sheet alumi num e n
closure while those with power supply
feature a rugged cast a luminum case.

The gain of al l models is an ample
20 dB . Bandwidth (3 dB) is a bout 20
MHz. Stock units can be supplied for
an y cente r frequency between 4 20
and 470 MHz and other frequencies
are available on special o rder.

The basic circu it is a two stage
amplifier. It uses a KMC bipolar tran-
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IS YOUR RIG
INSURED?

sister f irst stage and a 3N 159 dual
gate MOS FET second stage. The
432PA uses a K20n 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
529.95 to $54.95 and the 432PC
models cost from $69.95 to $94.95.
They are available from Janel Labs.

New Zealand Assn . of Radio
Transmitters

P.O. Box 1459
104 Hereford Street
Chr istchurch, New Zealand

Harold C. Leon
P.O . Box 61141
Marshalltown. Transvaa l
South Africa

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 Step hens Road
Kampong Boyan
Taiping, Perak , Malaysia

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

G. H. Gillman
Smarts Road
Waikuku RMD
Rangiora, North Canterbury
New Zea la nd

South African Rad io Publ ications
P.O. Box 2232
Jo hannesburg, South Africa

Sou th African Radio Relay League
P.O. Box 39 11
Cape Town, South Africa

Julio Antonio Pr ieto Alonso, EA4CJ
Donosc Cortes No. 58
Piso 50. Let ra B
Madrid 15. Espana (Spai n)

Eski l Pe rsson, SM5CJP
Frotunagrand 1
19400 Upplands Vasby
Sweden

Short Wave Magazine
55 Victoria Street
Lond on, SW1 , England

Bryan Fogerty
Irish Radio Transm itters Society
9 Wellington Street,
Dun La toqbaire, Eire

Orion Books
13-19 Akasaka 2-chome
Minato-ku
Tokyo 107. Japan

73's WORLDWIDE
SALES REPRESENTATIVES

U.S. A REA R EPR ESE NTAT IV ES
New Mexico/West Texas
Ambrose G. Barry . W4GHV/5
10 10 Juniper Avenue
Alamogordo, New Mexico 88310

"Ctnet, those CB'ers are working DX again."

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

The Wireless Institute of Australia
478 Victoria Parade
P.O. Box 36
East Melbo urne, Vic toria
Australia

Carlos Rohden
Cai xa Posal 5004
Sao Paulo, S.P.
Brasil

J im Coote
56. Dinsdale Avenu e
Kings Estate
Watlsend
Northu mberland, England

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

State of Michigan
Glo ria M. Ligon. KBWKE
47 160 Condor Stree t
Utica, Mich igan 4B087

•- ,,~,...-_.- .,...... (~oJ -- ..~.... --

...
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One of the members of t he
Electcbester N.Y. ARC recently ex 
perienced the theft of his car with a
trunk full of ham gear. Some of the
gear was insta lled in the car (bol ted
and wired in place ) but most o f 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
" co mprehensive ." Do you think that
covers radios? Unless you have a
special policy, you are proba bly not
covered. The usual coverage extends
to what is required to make the car
operative plus luggage and clothing ur
to a limit . Cameras, sporting goods,
tape decks, recorders, ste reos 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 su re gave hi m coverage. Wrong
again . In 197 1 most insu rance com
panies doing business in New Yo rk
State changed thei r policies due to the
tremendous increase in thefts from
cars.

Check your po licy! Radios, stereos.
tape decks, cameras. etc.. a re covered
only if specif ica lly sta ted in the policy
when they are lost o ff 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 you r agent to
make sure.
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2 METER FM TRANSCEIVER Model SRC·146A

Frequency 143-149 MHz
(2MHz spread)

Number of channels 5
Supplied with 146.94 simplex,

146.34/.94 (same plug in
crystals as SR-C826M)

R.F. output 2 watt minimum
Sensitivity better than 0.4

uv / 20 DB O.S.
Audio output , 500 mw
Meter ... '... monitors battery voltage on

r x, S Meter on Rx
Current drain 620 rna Tx.

15 rna Rx standby
Size ... 8 3/ 6 # high x 3" wide x 1%" deep
Weight. , 24 OZ" less batteries

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

Suggested
Amateur
Net Price

NEW 2 METER REPEATER

SCA -RPT -1

All solid state. 2M, 10W, FM
REPEATER. Built-in C.O.A., adjustable

carrier delay and time out timer.

Write for complete specifications and cost.

Standard
COMMUNICATIONS CORP.

18

213/775-6284 ·639 North Marine Avenue, Wilmington, California 90744
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Joh n W. Crawford WA4SAM
155 2 Cameron Crescent Drive
Reston VA 22090

MOBILE BURGLAR
ALARM SYSTEM

A t 9 :20 p .m. o n a Friday evening last
year, my wife and I were enjoying a

play at a theater in Norfolk, Virginia . She, as
usual, co mplained bitterly about the HT-220
I had o n my belt that made me lo ok lik e a
detective . (Why couldn' t I use a " thing" like
doctors have - Le ., a pager.) It was the
q uietest part of the performance. Suspense
hun g in the air like a cloak, the stage was
hushed and there was not a sound fro m the
audience. Suddenly, BANG! T here was a
loud, shrill noise - a 1 kH z tone ~ tha t
seemed to b urst from the audience like a
child demanding attention . I jumped o ut of
my shoes; then realized it was my HT-220
sou nding off.

Having cleverly gotten sea ts in the cen te r
of the theater, I ran to the ais le, ru ining
twelve pair of shoes doing so. There was an
exi t door st raight ahead which seemed to
lead to the side o f the building. I ran to it
like a fool, with the " th ing" st ill bee ping - I
cou ldn 't find the volume con tro l in my
exciteme nt. The door was heavy metal ,
designed to lo ck when shut but allo wing for
easy egress. I 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 la ter that the audi
ence thought there was an explosion. Stand
ing on the ste ps, I looked fo r my car. The
intermittent beeping cou ld be o nly o ne
thing - the tamper alarm on my car was
being triggered .

Myopically sq uinting in th e dark , I cou ld
see there was a man (larger than l) sitt ing in
the front seat o f my car. I ran o ver to him
ar:.d, because of the difference in size be
tween us, politely asked the gentle ma n why
he was there . He had been happily u nscrew
ing my tape deck , but he paused , surprised,
as I did so. At the same t ime , he shifte d in
the seat. Reali zing I was outnum bered bo th
in size and weight , I o pe ned the d oor and
grabbed my hidden .32 paci fi er.

MAY 1973

The alar m had been set and went o ff 
loudly . Clearly, the ma n did not know what
to do . Neit her did I, fo r I had not drawn a
gun o n anyone in my life . I decided to seek
sanc tua ry in the theater, and I d irected him
to walk to t he ma in entra nce. It was
inte resting to note the look on the ushers'
faces as I escorte d the man at gun point in to
the posh theater wit h 1,100 people watch ing
the play .

Later, in the police sta tion, the surp rised
thie f learned ho w he was caugh t. The secret
is a sma ll IW Gene ral Elec tric Voice Com
mander II transistorized transmi tte r to
which a tone genera tor is attached. T his is

triggered by an assembly, fas te ned to the
car, which consists o f a piece o f spring ste el
with a lead weight o n the end. As the car is
moved , the weight causes the spring steel to
ground against an adjust ing screw. The ad
jus tme nt can be se t so that drivi ng down the
street will barely close the contact or so tha t
blowing on th e car wi ll tr igger the alarm.
This device has been marketed under the
name " Devil Dog" by Northwest Electrical
Company, Mitchell, Sout h Dakota .

The alarm system itself consists of several
relays and pa rts arranged in such a fash ion as
to set off a mechanical si ren, a Federal
e lectronic sire n (in the " yelp" mode) a nd
intermittently the ho m and high beam head
lights. Addit ionally , sep ara te contac ts close
for the transmitter. T hus, if the car is
tampere d wit h or bumped by one of those
lazy drivers who get out of a parallel pa rk ing
space by back ing until they hit so me thing
(my car), a pulsing beep is heard in my
receiver. If they open some thing ( the rear
lift gate, doors or hood ), the alarm goes off
and a steady tone is heard .

It is wo rthy to note that the syste m rea lly
works on a depend able basis. My car was
broken into nineteen times while I was in
Norfolk, Virginia. Eighteen t imes the alarm
sou nded and scared th e intruder off. T he
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Fig. 1. Main switch ing system - master alarm 1. Heavy lines indica te #16 (or heavier ) wire. 2. All
parts moun ted in 6x3x4 minibox mo unted on firewall. 3. R1 = 40Q; R6 =40U 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 brok en wire,
the seat switches did not work. If it were not
for the transmitter , every thing would have
been lost. Still , ( was not happy about
depending on the t ra nsmitter o nly. so I
installed one more fail-safe device - a so nic
alarm

The basic alarm syste m has bee n de
scribed in a no ther article (C.Q. Magazine,
August 197 1, p . 54 , "The Ult imate in
Automobile Alarms, Part II") and is presen
ted in Fig. 1. Basically , I used elec tro
mechanical devices to keep this as simple as
possible and not have to worry ab out tem
perature e xtremes affecting crit ica l semi
conductors . Sensors are the door in terior
light switches and a n extra switch has been
added to each door to insu re relia bility.

The t ransmitter keying circuit is shown in
Fig. 2. Any tra nsmitter ca n be used, eit her
posit ive or negati ve ground . Various brands
are ou t o n the market and advert ised in the
ham magazines. I am using a G. E. Voice

Co mma nder II board , which is positive
ground . Two Burgess 4F5H 7.5V batteries
are used in series since this is not easily
compatible wit h the negative ground system
in the ca r. These batt eries are about $6 each
but have been in operation for over a year
with fu ll voltage still showing unde r load .
The transmitter board was h oused in a
min i-box and holes were drilled over the
adjust me nts to fac ilita te tuning. Also in the
mini-box is a tone osci llator wired into the
microphone circuit through a coupling capa
citor, and a tone encoder board which will
be discussed later in this article.

The a nte nna deserves special mention. I
have had so me ripped off (literally) in the
past a nd needed so me unlikely way to
effectively radiate a signal the length of a
massive parking lo t . into a building and
downstairs in to a t hea ter th rough steel
bea ms and ce me nt, e tc . At the same ti me. I
did not want it to show. Aft er investigating
the possib ilities in my 19 72 Hornet , I
decided to mount it inside the rear window.
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Fig. 2. Transmitter keying circuit used in a 1972
Hornet. The transistors are any audio or small
signal type ; Ql,2-PNP; Q3·NPN. Adjust the 50J1F
capacitors and th e 33K resistors at the bases of
Q 1,2 f or best pulse rate.
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inst alled an HT-220 P. L. b oard . A reed relay
was inst alled in th is P. L. board and an
encoder to generat e a to ne co rresponding to
tha t reed decoder was ins talled in the trans
mitter mini-box. This was mu ch better. The
receive r will no t sound unless my own
part icula r tra nsmitte r is activated . Then it
bee ps or sou nds 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 enco der used is
unimp orta nt, but the frequency sh ould be
the sa me as the P.L. re ed relay used.

Choosing the transmitter ou tp u t should
be done judiciously . It is not nice to trigger
the local repeater with your alarm. A busy
char- nel will not be su itable if you do not
have P.L. If you do, your car may interfere
with o the r Q50's. In my area, 94 is relative
ly quiet with respect to the places I fre
que nt. My coverage is abou t three miles.
97 and 9 1 are local repeater ou tput chan
nels with o thers spaced in every possible
frequency spread. I finally put the transmit
ter ou tput on 146.94 afte r conside ring pos
sibilities ou tside the norma lly used ham

STATE I ; PULSED BEEP
,STATE 2 : STEADY TONE

BURGESS .D
4f5H -=-

FUSE(3A.) 2
(IN'LINE) 6

-12¥
SOURCE

The feed line fro m the transmitte r fo llows
the various channels through the car into the
molding be tween the roof and rear window.
A hole drilled into the side of the mo lding
allows the coax to protrude about three
inches. The shield is stripped back one inch
and cla mped to the me tal directly above the
window glass. T he inner conductor was
solde re d to a piece of #22 bare wire. The
other end of th is wire has a loop fo rmed in it
and is so ldere d to preven t deformat ion or
slippage of the anchor string. A piece of
nylon fish line is passed through the lo o p,
tied securely and the end heated to prevent
it fro m slipping free. This anchor line is run
the re maining depth of the window to a
spring which holds the ante nna taut.

There are various other ways to mount
the ante nna, depending on the model o f the
car and your ingenuity. l a wn a sta tion
wagon with a lift gate and had to en te r fro m
the to p of the window with enough slack in
the coax to prevent the line fro m be ndi ng
back and fo rth and fin ally breaking as the
rear was opened and closed . Regular sedans
can be attacked from und erneath the rear
ledge just inside the re ar window, running,
the an tenna u p to the inside window mo ld
ing at the to p of the glass. It is anchored as
described above.

To tune the antenna [ use d a through line
wattme te r and an SWR bridge. Keying the
transmitter, the wire was cu t and pruned
from a length of 30 em in half em incre
ments until t he SWR went as lo w as possible.
The ac tual length tu rned out to be 27 ern
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 nigh t at ~

movie , with the volu me turned up, W4 . . .
annou nced tha t he was Q RZ on the freq uen
cy, to the e mbarrassme nt of my wife, and
sta res from fellow movie-goers. This hap
pened many times on subseq uent occasio ns.
There was no one freq uency clear all the
time. Also , there were some frequencies on
which I could not go because they happen ed
to be local repeater input frequencies. Final
ly , afte r some sea rch ing around , I carne up
with a used tone access Page Boy receiver.
I modified it to the 2 meter FM band
and re move d the reeds. [0 their place I
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freque ncies (1 46.955 or below 146). This
was only because I wanted to use the pager
on 94 at certain t imes. Also, there are more
hams wit h 94 crystals around and no matter
where I am, if some how the car were sto len,
I could enlist t he aid of local hams in
locating it. If P.L. is not used, however, a
quiet channel is a must. If you must sp lit
channels , this may be done (i.e ., 146 .955)
but unless your receiver is very narrow band ,
94 and 97 will sp ill over on high freq uency
peaks.

There are certain legalities involved here.
The FCC requires your call be t ransmitted
when you key your rig . In ad dition, regula
tions exist to prevent unauth orized persons
fro m keying your transmi tter. The latter I
ove rlooked because, in effect, by setting the
alarm, I am the one who controls t he
transmitter - the only device needed to
make it transmit 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 re peater co de
ide ntifiers wri tten up and one of these could
be used rather t han the 1000 Hz tone.
_Perhaps in the future a touch tone encoder
will be used with my HTw 220 to provide
co ntrol o f the alarm transmitter.

The comp lete tamper alarm schematic is
shown in Figs . 2 and 3. It uses switch S l to
complete the circuit between the sensorts)
and the relay. The capacitor (C 1) across the
relay ke eps 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 fin d 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 co ntac ts
are the main alarm system relay contacts
which cause the transmitte r to stay on as
long as the auto mo bile alarm is go ing 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 multi-vib rator, a
P.D.T. or U.J .T. can be used in place o f the
the rmal relay, etc . However, t his 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
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Fig. 3. Delay circuit for transm itter. 5 1 from Fig. 2
is incorpora ted in to th is diagram.
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pe nde ntly of the ma in alarm with this unit,
in case of failure o f the tamper se nsors .

Some sort of delay circuit is need ed to
give the sensors time to sett le down so the
car will not beep afte r you get out of it. T he
circuit of Fig. 3 shows how this was accom
plished. A delay relay and relay K I are
energized by means of a front p anel switch
S I . When the delay relay rese ts, relay K I
de-energizes to its norma lly closed sta te,
t he reby connecting the senso rs to the unit.

The alarm has been q uite depend able and
o nly a few modifica t ions have been made to
imp rove it. One o f these was the se t-release
pushb utto n switch mounted behind the
driv er's door hand le . The A.M.e. cars have
the flush do or ha ndles that you grasp fro m
within a well in the doo r and pull out. T he
miniature pushbu tton swi tch hidden behind
this latch is invisib le and invaluable for quick
stops. It triggers a mechanical latching relay
wh ich shorts the key switc h co ntac ts when
pulsed. In the unset posit ion, another set o f
contac ts turns a ligh t o n the dashboard on.
T hu s, when the ligh t is ou t, t he alarm is set.

For those o f you in high risk areas , this
should be the answer to your problems. I
wou ld like to hear fr om any one who t ries it
and has the me th od work, and wh ether an
arrest was made or not. If enough people
insta ll t his, maybe we can all lobby for
cheaper theft insu rance ra tes, or even be able
to get coverage for uninsurables like tape
deck s, etc.

keep them around. Also, since my syste m
runs o ff the afore me ntio ned batteries, I
wanted as little current d rawn as possible
(i.e ., none). To bias a transist o r o ff requires
o nly a fe w microam peres, but several in a
syste m can shorte n the life o f those expen
sive batt.eries by one hal f. Batteries were
considere d very necessary no t only because
o f the positive ground req uirements a t the
transmitter, but also because an ente rprising
thief has o nly to cu t your car battery lead
fro m underneath if he suspec ts y ou have an
alarm The one I caught in Norfolk had
enough brains to realize I migh t have had an
alarm, which is why he broke a window for
entry . If the alarm does not go o ff, a t least
this will be a fail-safe device .

Sensors may be the above Devil Dogs or
mercury switches sus pended in such a man
ner as to close when the car is moved . T he
Devil Dogs are probably the best idea and
severa l may be sca tte red around the car in
st ra tegic places and angles. If more tha n o ne
is used , it is preferable to place them at 90°
to each other to compensate for a ny
motion - lateral, up-down or angular.

The only other par t o f the system is a
must fo r a statio n wago n. An ultrasonic
alarm is available for about $40 from Rad io
Sha ck . Mine is a Maiio ry CA I de Crime Alert
which was already on hand . If a wind ow is
bro ken or a hand is stuck in through an open
windo w, the car alarm is se t o ff. It is
mo unted in a corne r in the rear o f the car
faci ng toward the fro nt. There is an inherent
2Q-seco nd delay before it arms. A switch in
the fro nt of the car (next to the tamper-set
switc hes) sets this alarm. Any movement
inside the car changes the re ceived 40 k Hz
frequency and triggers a relay in the unit ,
which grounds the interior light syste m. This
in turn sounds the ma in alarm if the key o r
pushbu tto n switches have been set. To get
into the car, the main alarm is disarmed and
the do or opened. As th is closes , the so nic
alarm will sound until you turn the con trol
switch o ff. This is effective in checking its
o perat io n. I have it hoo ked to the 15V
batteries because the greater voltage provides
a stronger field . With all the carpeting and
foam rubber in the seats, t he fie ld is reduced
significa ntly . One useful add ition would be
to trigger the alarm transmitter inde-
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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 VDe:
Receive: 400 Ma squelched,

1.2 amos unsquelched.
Tran smit: 6 amps max.

DIMENSIONS: 7%" x 3'/,' x 9'1."
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 1J.V 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 10% THO into internal or external
ohm speaker.

TRANSM ITIER
TUNING RANGE: Same as RECEIVER.
POWER OUTPUT: 25 watts Min. into 50

ohm load. PIA tran sistor protected
for infinite VSWR.

MODULATION: Intern ally adjustable up to
10 KHz deviation and up to 12 bd
peak dipping.

FM 276
The on ly 2-meter r ig

with any combination of

Transmit or Receive Frequency

from 146 to 148 MHz,
After buying any other transceiver, plus an amplifier
with 25 walts or more and a handful of crysta ls, yo u've
spent more than the cost of the Clegg FM 27B. And you
still don't have the onlyrig that's totallyintegrated with
all the coverage built-in . Why seltle for half a rig? Get
it all-get a Clegg FM27B!

Amateur Net $479.95
6¥o~l AND t:Oltr~ AIIJA.

/52:tf\~ ~'If. DIVISION

INTERNATIOf!) 3050 Hempland Road
~ Lancaster, Pennsylvania 17601

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



The burst circuitry can be mounted in a box with
a touch tone pad for total operating con venience.

Bruce Fette WA 7NMO
S taff Engineer, Motorola Inc.
1206 E. Lemon, #22
Tempe A Z 85281

THE
BURST

BOX
Incorporated in "TIl(~ Hurst Box" is a nersutil« t (}fl(~ gene ra tor
thai [eu tures t wo outpu t ranges. Con tinuous su b-oudibl« or high
[requency bu rst" may be sun tch selec ted [or u.' e ui th various
repealers.

O.
1MEG

The circuit wo rks as follows : switched
power is derived fro m the transceiver at a
terminal which goes posi tive during t ransmit.
T his will be the collec to r supply for the
mult ipl ier and buffe r amp lifier stages. This
power is fed th rough a 33 0n resistor down
to a co nvenient earphone jack an d down the
cord to the hurst bo x . It then goes through a
l OOn resistor and charges a 100 j.lF capaci
tor. The capacito r provides B+ to a CMOS
square wave oscillator whose frequen cy is
adjusted hy the I meg pote ntiome te r and
the selec ted .00 I or .0 I capacitor giving a

01 c.
200 VDD .~)'FLOW

:t~ C2 "
0 I,

J OOJ'F 0 I'HIGH ~~
0' e 9 ill

.001JlF p-
. / 10/ ,0 1 <: 10 , "2N39 0 ol

\0 Ie 12 2
C I -: !::- C3 IC MCIol0 0 r

+1~yF 02 10" F v

f BURST,r " 00
I MEG

I ;tco o. JCONTI NUOUS1.0Jl F 10 MEG

1 '1

TDUO<
TONE

I

S-

T he Tone Burst Box is more often
becoming a requiremen t to key up

desired FM re peaters. Generally speaking,
the new so lid sta te transceivers don't have
room for the additional circui try req uired to
generate a tone burst. This article describes
an o u tboard box requ ir ing no batteries,
deriving power fro m the transceiver, but
using only a two wire connec tion so that
miniature earphone jacks are su ffic ient. A
touch tone pad may also be included in the
box fo r mobile tele phone opera tion .

Fig. 1. Schema tic diagram of the tone gen erator used in th e Burst Box.
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Fig. 2. The area inside the dotted lines show the ex tra components needed for connecting the Burst
Box to a transceiver. Power is drawn through the 330[2 resistor.

frequency range of 100 Hz to I kHz or I
kHz to 10 kHz (f"'I /RC). In the burst mode,
a I M[2 resisto r charges up a 1.0 J.lF
capacitor in roughly .6 second which gates
off the square wave . High frequency com
ponents of the square wave are filtered by
t he 10 KQ and a .0 I IlF capacitor. T he
emitter follower drives the vo lume con trol,
which couples signal as an ac component
superimposed onto the de coming from the
transceiver. This ac component is coupled
off inside the tran sceiver by a . 1 IlF capaci
tor and a 100 Kf! 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 330Q, . 1 IlF, and lOOK
resistors. The burst box is now constructed
in any convenien t chassis. If desi red, the
same box may be used fo r 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 PIC board. The CMOS quad two input
NOR MCI4001 should be handled with

26

some caution. It is shipped with its leads in.a
black conductive foam. When the box con
struct ion is complete, remove it from the
foa m and plug it in.

Be sure to check that pin I of the
package is in pin I of the socket and
connects to t he freque ncy pote ntiome ter.
Do not put the MOS device in sty rofo am, or
put it in a plastic tray . since static electricity
may destroy its high impedance gates. I have
fo und these devices to be rugged and have

~--<O •

'00

+.:J;10 0

10 K

JOI
"

Fig. 3. The output from th is alternate circuit looks
more like sine waves than that from Fig. 1.
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Inside of burst box . Th e Ie is m ounted on the uprigh r PC board near the cen rer of the panel. R 4 an d
R 2 are at the le f t.

WA8KDR, fo r his

...WA 7NMO

loca lly used freq uen cies.T his can be done
with a scope and calibrated audio generator.
Set the frequency ra nge switch to whatever
range is necessary ill your area ; set the
burst-co nt inuous switc h to contin uous.
Cou ple +9V through a 330n resistor,
making su re the positive sid e connec ts to the
200n resist or inside the box. Pick au dio o ff
the 330[2 resistor in to the oscilloscope ver
tical inpu t, and the audio genera tor in to the
horizontal , and adjus t for a Lissajous pat
te rn. Note that the burst box does not
gene rate sine waves. (The waveforms gener
ated will more closely resemble sine waves
if transformer coupling instea d o f capa
citive coupling from emitter follower to
transmi tte r is used.) Calib rate the frequen
cies on the face pla te. If your repeater uses
continuous sub-audible tones, use th e low
frequency and continuous-mod e. If your
repeater uses tone burst, use the high fre
quency and burst mo de. On direct (simplex)
tum the volume all the way down o r switch
off the burst box .

Tha nks to J im Jeager
assista nce in this project.

",,",EEN
RED

WHITE

WHITE/BLUE

ACK

CK

CAPACITOR
ED FOR
ICROPHONES

l'~z THIS
~ REQUIR~

~
DYNAMIC M

000
~00

0 0 0
BL

RE

00~
BUJE ORANGE/ EllA

r./7 /1

never burned one out , but the manufacturer
suggests cau tion.

After checking the wiring, try it.

Operation

The face to the box sho uld be freq uen cy
calibra te d , ei the r in k Hz steps or by marking

Fig. 4. Diagram showing to uch tone connections to
the Burst Box .
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Another American Favorite!
A discriminating ham and Yaesu prod
ucts go together l ike 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

V

YAESU MUSEN USA INC.
7625 East Rosecrans Ave., Unit =29,
Paramount, California 90723
Phone: (213) 633-4007

YAESU DEALERS:

HENRY RADIO STO RES
Los Angeles, Anaheim, Calif.; Butler. Mo.

HAM RADIO OUTLET
Burlingame , Calif.

RACOM ELECTRONICS
Renton , Wash .

WILSON ELECTRONICS
Pittman, Nev.

ED JUGE ELECTRONICS
Fort Wo rth, Dallas. Texas.

AMATEUR ELECTRONICS SUPPLY
Mil waukee, wts.: Cleveland, Ohio.

FRECK RADIO & SUPPLY
Asheville. No. Carolina.

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



Gilbert C. Ford W70XD
415 East Sherman A venue
Nampa1D

POWER INVERTER

WITH

SINE WAVE OUTPUT

Wh y put up with noise g"n"m ted by square wa ve in uerters uhen you can
get 6 0 llz sine wa ve outpu t.at little extra expense?

H O W would you like to have a 115 volt
60 cycle outle t in your car? It would

be ex tremely convenient for use with that
receiver, transmitter, or tap e 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 tra nsistors;
but wait til you co nnect your nice store
bought power inverter to a device ha ving a
high gain audio amp lifier in it. I'm afraid
you will be in for q uite a shock. The
sharp-cornered square wave output often
with accompanying sharp littl e spikes all too
frequently see ps th rough 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
outp ut power inve rte rs are grea t fo r razors,
electric drills, soldering irons, and even some
electronic gear. but fo r more demanding
requirements you need an inverter with a
good old sine wave outp ut.

The expense and n um ber of parts re
quired to build a sine wave power inver ter
are not much grea ter than fo r a noisy square
wave switching-ty pe supply. Just an ad di
tiona l three or fo ur sma ll tran sistors, a dozen
or so resisto rs and capacitors, two or three
pots and a small driver transformer are all

the extra parts that are needed. A glance at
Fig. I will suffice to show that the basic idea
o f a sine wave power inver ter is exceedingly
simple. The block diagram reminds one of a
sim ple 80 me te r CW tran smitter, and this
comparison is quite valid. Basically only the
freq uency is diffe ren t ; 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 sho wn in Fig . 2. I do not
particularly re commend this circuit over
other similar circuits which you can easily
devise. The essent ials are a sine wave oscilla
tor, a buffer amp lifie r , and a power amp li
fier. Let me make a fe w com men ts abou t the
requirements o n each .

The Oscillator

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

SINE WAllE BUFFER CLASS B

OSCIL LATOR AMPLIFIERS
POW,.

AMPLIFIER

Fig. 1. Block diagram of a power inver ter with sine
wave o u tpu t.
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RC co mbina tions. Even an oscillator using
an inductor-capacitor co mbinat ion such as
th e Hartl ey or Colpitts can be use d 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 oscilla to r whose
frequen cy is determined by an RC network,
since the frequ ency can then be adjusted by
merely setting a potentiometer. In Fig. 2 the
10K pote ntiometer in the oscillator section
enables o ne to adjust the frequency . Make
su re your oscillator does produce a sine
wave. Some RC oscilla tor circ uit s 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-swit ching
type. The 3.9K potentiometer in the oscilla
tor section of th e circuit shown in Fig. 2
con trols the amount of gain in the feed back
loop. Too much gain will result in severe
distortion of the sine wave.

The Oscillator Frequency

Incid entally , 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-ty pe tape deck ope rat ing in
my car. In order to run through a 60 minu te

I-

reel conta ining voice material during a drive
wh ich normall y required 50 minutes, I ran
the frequen cy at about 70 Hz, thus speeding
up the tape deck motor. This procedure
would certainly not be accep table with
music , but you soon adapl to the slight ly
higher pitch of voices. This approach would
be a natural for varying the speed o f a code
practice tape. You should , however, care
fully check th at your eq uipment. and in
particular its motors and transformers, can
be o perated without overhea ting before sub
jecting it to use for ex tende d periods of time
at frequencies o ther 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 oscillato r's frequency with the
comme rcial line voltage frequency either by
observing Lissajous figures on an oscillo
scope or by listening to an d sett ing the beat
frequency to zero. Or if you have access to a
digital frequency counte r, go first class and
use it to measure and set the frequ ency to
60 Hz.

Output Voltage

In ad dit ion to having the freque ncy right ,
you will want to have the output voltage

P OWER AM PL IF IER---!

~~ 120 I(
2 111 414 2 1\1 ~39

< t\[ r-r-
2 111~2 .. 4 14 000 . 000 ' r'"

v'
~

;~ ;~ '" ".
""" 2 1\1 414
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,.,
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' " ". '00 '"-

!,
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2 11127iL
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P - ra
HillER ,; -

~,. c

I t~ V
60 Hr
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Fig. 2. Schematic of the sine wave ou tpu t power in verter. The inverter is nothing more than a vfo
con trolled, pu sh-pull output tran smitter operating a t 60 Hz . Frequency can be varied by the 10K
po ten tiome ter in the oscillator section. The transformers in the ou tput stage can be any fi lament
transformers with adequa te power ratings.
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reasonably near the desired range of
115 - 120 volts . In the circuit o f Fig. 2, the
outpu t voltage is determined by the setting
of t he 4 K po ten tio me ter between the oscilla
to r and the buffer am plifier stages . Of course
th is pot is no th ing more than what we would
normally ' ca ll a volume contro l, and the
foll owing ampli fier stages are merely conven
tional audio ampli fiers, operati ng in ou r case
at 60 Hz. If you wa nt a de luxe setup for
contin uously mo nit oring the voltage output
of you r inverter, you can build in a standa rd
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 netwo rk is used in connection with a
sma ll neon lamp to ind ica te the output
voltage. The neon lamps indica ted are the
type requiring an ex ternal resistor for
o pera ting on J 15 volts. R I 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 tha t the second neon starts
at 120 volts. Then by sett ing the potentio
me ter controlling the voltage output so that
the fi rs t neon lamp is on and the seco nd is
off, you are assured that the voltage output
is in t he range 11 0-] 20 volts . De pend ing on
the type of neon lamp used, suitable values
for R I , R2, R3 and R4 will lie in the range
30 K to 150K.

The Buffer and Power Amplifier

The particu lar circuit and transistors
chaser. for the buffer amplifiers is com
pletely n on-crit ical. Any sort of audio ampli
fier with sufficient oomph to drive the
power am plifier will be quite satisfactory.
Just rememb er tha t you will need good bass
resp onse since the opera ting frequency is 60
Hz. In o ther words, don 't scrimp on the size

of the coupling capacitors. T he same genera l
remarks apply to the power amplifie r. T he
input and output transformers need no t be
regular audio transformers . In fac t, you will
be better off usi ng ord inary 60 Hz power
transformers. T he driver transformer , fo r
example , could be a sma ll power transfo rmer
having three filam ent windings. One winding
could be used for the prima ry , and the o ther
two in series could make up the cen ter
tap ped secondary. A center-tapped filament
transformer wo uld be quite sui table for the
output transformer. With a 12 volt dc
supply, one would expect the power ampli
fier transisto rs to produce an ac voltage in
the range of 7- 9 volts peak value o r 5- 6.5
volts rms . T hus a ] 2 volt cente r-t apped
filamen t transfo rmer with its 11 5 volt wind
ing used as the secondary or out put should
be q uite satisfactory. The size or curren t
rating of the filament transformer is deter
mi ned by the amount of power you will
want to handle . A 5 ampere, 12V transfor
mer will be quite adequate fo r powers up to
50 o r 60 walls. T he possibili ty of paralleling
transfo rmers in order to take ca re of higher
powers should no t be overlooked .

The choice of transistor type to be used
in t he power amplifie r is determined largely
by how much power you need to develop,
and by what t ransisto rs you may have
available . I insu red adeq uate cooling of the
2NI78's use d by immersing them and their
heat sinks in a large vo lume of an tifreeze.
The five leads were brought out through
insulated feedthroughs so ldered into the wall
o f the antifreeze container, making a splash
and spill pro o f assembly .

Efficiency

The power amplifier stage o pera tes Class
B, o r nearl y so. The theoretica l efficiency

T IIOI£

+

.,"

+

Fig. 3. Idealized output wave of a power inverter
using power switching transistors.

Fig. 4. Outpu t waveform of power inverter shown
in Fig. 2.
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R.egenoy e Meter FM-Amerioan made at import prices

Model HR-212 $259 Amateur Net
Includes microphone, mounting bracket and factory

installed t ransmit and receive crystals fo r 146.94 MHz.

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

Specifications

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

Frequency Range:
144-148 MHz

Channels: 12;
crystal controlled

Sensitivity : 0.4 uv,
20 DB quieting

Spurious Re;eclion: 60 DB

for all your 2 Meter FM needs

-iii" jj

Model AR·2 Amplifier boosts
2 Meter FM output power
300% .
$119.00 Amateur Net

Model HR-2A 6 channel
transmit, 12 rece ive 2 Meter FM
Trarsce iver with 15 watts minimum
o utput. $229.00 Amateur Net

Model HR·2MS 8 channel
TranscanTIol with signal search
reception and 15 walls mi nim um
output. $319.00 Amateur Net

E' 1'4.t~ Electronics, Inc.
7900 Pend leto n Ptke « Indianapolis, Ind iana 46226

R.egenoy a: Met.er FM-Amerioan made at. import. prioes

...W70 XD

is, Class C type operation is being ap
proached. A small shift in bias wo uld bring
the amplifie r back to true Class B, but since
no noise picku p is observed, the additional
effort to cha nge the bias d id not seem
worthwhile.
A Caution

Transistors are quite sensitive to tempera
tu re . This fact was brought vividly to my
attention when I discovered that my power
inverter in its original form would no t
function on cold winter days until t he
interior of my car warmed up . T he oscilla tor
would simp ly fail to take off because the
gain in the feedback loo p 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 t he feed back loop. Afte r the tem perature
rose, the gain was then lowe red to preve nt
distortion of the waveform.

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

115 V 60Hz
OUTPUT

NE2E 1':1::-..+--, 0 0

/
:;t::',StMtl AR

TYPE
•

03

+----,(,*"NE2E
R2 • R4

0'

Waveforms

The actual waveform obtained from my
inverter departs slightly from a true sine
wave. As can be seen in Fig. 4, each power
tran sistor o f my power amplifier has an
operating angle slightly less than l 80h , tha t

for Class 8 amplifiers is 78 .5% wit h practical
amplifiers achieving 60-70% efficiency . As
sliming that your power amp lifier turns out
to be 65% efficient and tha t you are
delivering 100 wa tts 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 ba ttery will be 14 - 15
amperes.

Fig. S. A simple scheme for monitoring the output
voltage.
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• Clifford K lin er t WB6BIH
520 Division Street
National City CA 92050

EASY PREAMP

FOR

450 MHz

W i th the wide availability and lo w
cost o f used 4 50 MHz commercial

transceivers an d also with the new FM
transceivers o n the marke t , the 4 50 band is
really enjoying po pulari ty. Many 4 50 repeat
ers are also being combined with VHF
repeaters . Good 4 50 coverage is essen tial to
a remote base system if it is to be u sed fro m
a mobile cont rol point. The mobile receiver
is often the weakest lin k since it is affected
by lo cal noise that d oes not bo ther the
mobile transmitter or remote receiver. Since
mo st 450 t u be ra dios have trou ble h earing
signals weaker than .8 jJ. V o r so, addi tion of
an rf preamp lifier will make a significant
improvement in receiver sensit ivity and
quieting.

Here is a simple 4 50 preamplifier that can
be built easily, using a minimum of parts . It

will p rovide up to 10 dB of gain with a noise
figu re low enough t o provide a major im
p rovement whe n use d with o lder tube type
receivers. Detailed construction description
is included t o assist the inexperienced
builder .

Circuit

Figure I shows a single stage com mon
base amplifier. The simplic ity of th is single
stage a mplifier allo ws fo r the use o f a
minimum number o f parts. Addition o f a
second st age would not be justified unless
the receiver to be used were really poo r. The
800 pF dc blocking capacito rs allow the use
o f trough-line inductors to simplify con
struc tion . 1N9 14 d io des may be added in
parallel a t the inpu t jack t o p ro tect the
tra nsisto r from burn-ou t by a nearby trans-

2-10
2N28 5 7

2 N2 85 7
BA SE
DETAI L

~2j~S:;;Hr EL D

C

8

L 28 0 0

IK

+9VDC

2.5K 4 .7 K

IK

8 0 0

LI

IN91 4

,

JI
RCA
JAC K

Fig. 1. Schema tic of the 4 50 M H z preamplifier.
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Healhkir2-Meler FM gear is here!
NEW Heathkit
2-Meter
FM Transceiver

95*

HW·202 shown above
with Tone Burst
Encoder Installed.

• All solid-state design· Can be com
pletely aligned without instruments • 36
channel capability - independent push
button selection 01 6 transmit and 6 re
ceive crystals· 10-Walts Minimum Out
put - designed to operate in to even an
inlinite 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. Pl us it has: 36-c ha nne l
capability via independent selection of 6 transmit
and 6 receive crystals. Solid-state ci rcuitry with
complete built-In alignment procedures using only
the manual and the front-panel meter allow opera
tion over a 1 MHz segment from 143.9 to 148.3
MHz. Removable front-panel bezel permits instal
lation of the new Heathkit HWA-202-2 Tone Burst
Encoder.

10-15 watts transmission into an Infinite VSWR 
indefinitely, with no failure! The HW-202 needs no
automatic shut-down - it con tinues to generate a
signal regard less of antenna condition. Transmit
ter deviation is fully adjustable from 0 to 7.5 kHz,
with instantaneous deviation limiting. Harmoni c
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 Slnad. or 15 dB qutennq. 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 a-core monol ithic 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 init ial 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 tem porary 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 fou r preset
table pushbuttons for instant repeater access.
Fixed station operation is as easy as adding .tne
HWA-202-1 AC Power Supply. The HA-202 2-Meter
Amplif ier puts out 40 watts for 10 watts in, and
externally It 's a perfect mate for your HW-202.

Kit HW-202, 11 lbs., mailable 179.95·

Kit HWA.202.2, Tone Burst Encoder, 1 lb 24.95·

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

Kit HWA·202·3, Mobile 2-Meter
Antenna, 2 Ibs. . . . . . . . . . . . . . . . .. .. • . . . . 17.95·

Kit HWA.202.4, Fixed Station z-Meter
Antenna, 4 Ibs 15.95·

HW·202 SPECIFICATIONS - RECEIVER - SensitiVity: 12 dB SINAO*
(or 15 dB 01 quieting) at .5.u.v or less. Squelch threshold: 3 1JV or
less. Audio output: 2 W at less than 10% total harmonic ctstc r
non (THO). Operating frequency stability: Bette r than =.0015% .
Image reject ion: Greater than 55 dB. Spurious rejection: Greater
than 60 dB . IF rejection: Great er than 75 dB. First IF frequency:
10.1 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. Modu lation acceptance: 1.S
kHz minimum. TRANSMlnER _ Power output: 10 watts minimum.
Spurious output: Below - 4S dB from carrier. Stability: Bett er
than = .0015%. Oscillator frequency: 6 MHz, apprOlimately. Mul·
tiplier factor: X 24. Modulat ion: Phase, adjustab le 0·1.S kH z.
with instantaneous limiting. Duty cycle: 100% with 00 VSWR.
Hilh VSWR shutdown: None. GENERAL - Speaker impedance: 4
ohms. Operatinl frequency rance: 143.9 to 143.3 MHz. Current
consumption: eeeeteer (squelched): Less than 200 rnA. r rensmtt
ten Less than 2.2 amperes. Operat!nl temperature ranl e: _100

to 1220 f (_30 0 to + SOo C). Operatinl voltale ranle : 12.6 to
16.0 VOC (13.8 VDC nomi nal). Dimensions: 2%" H x 81f4" W x
97/a" O.
*S INAO:=Signal + noise + distortion

Noise + distortion
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•••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.

Solid-slate design - a/l components
mount on single board for fast,
easy assembly.

If you 're regularly working from a fringe area, the
new Heathkit HA·202 can boost your mobile output
to 40 watts (nominal) , while pulling a meager 7
amps from your car's tz-vott 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
c ient heat sink, permitting high VSWR load s. 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 transce iver 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 Ibs.

HA·202 SPECIFICATIONS - Frequency range: 143·149 MHz. Power
output: 20W @ 5 Win, 30W @ 7.5W in, 40W @ 10 W in 50W
@ 15 W in. Power input (rf drive): 5 to 15W. Input/output Im
pedance: 50 ohms, nominal. Input VSWR: 1.5:1 max. Load VSWR:
3:1 ma.x. Power supply requirements: 12 to 16 VOC, 7 amps max.
Operatlnl temperature ranle: _300 F. to + 1400 F. Dimensions:
3" H x 41,/4" W x 5V2" D.

.••and here!

•

-,

New Heathkit
VHF WattmeterlSWR Bridge ••. 29.95"

Perfect tune-up tool for your 2-meter gear. Tests transmitter output in
power ranges of 1 to 25 watts and 10 to 250 watts + 10% of full scale.
50 ohm nominal impedance permits placement in transmission line
permanently with little or no loss. Built-in SWR bridge for tuning 2
meter antenna for proper match, has less than tn-watt sensitivity.
Kit HM-2102, 4 Ibs.
HM-2102 SPECIFICATIONS - Frequency ranle : SO MHz to 160 MHz. Wattmeter accuracy:
::!::10% of tuu-scete reading.· Power capability: To 250 W. SWR sensitivity: less than 10
W. Impedance: SO ohms nominal. SWR bridge: Continuous to 250 W. Connectors: UHF
type 50-239. Dimensions : 51(4" W, 5J.i"," H and 61f2" D, assembled as one unit.
·Using a 50 n noninductive load.

See them at your Heathkit Electronic Center-
or fill out coupon tor FREE Heathkit catalog ,

I'<;;c]
HEATHKIT ELECTRONIC CENTERS r;;;-"-;;;;;N~O ..p7.'11-:5-~1
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Fig. 2. Construction details and dimensions.

mitter. Other types of sil icon NPN UHF
transisto rs such as the 2N3839 may be used
in place of the 2N2857.

Construction

The fir st ste p in const ructio n is to cut out
the six parts of the chassis as indicated in
Fig. 2. The use of epoxy PC board results in
const ruc tion that is much stronger or lighter,
and is easier t o work with, than in the case
where co pper or brass shee t is used. The PC
board may be either single or double clad. It
should be good quality rna tcrial such as
epoxy t o preven t peel ing when heated .

Figure 2 shows two views of the center
part it ion, one from each side to show circuit
construction details. One view is shown of
both the side pieces, which are d ifferent.
One hole only is drilled in each piece . The
size of the hole for the antenna jack will
depend o n the type of connector use d . RCA
jacks are used almost unive rsally in all
receiver strips. The outpu t connection fro m
the preamplifier is a short length of RG 58
with an RCA plug on the end.

T he pieces of board should be cleaned to
fac ilitate so ldering afte r they are cut out.
Steel wool will do a good job here.

The cen ter par tit ion sh ould be soldered
to the bottom board fir st. Spot solder it
togethe r with two small blobs of so ld er so
t ha t it s position may be adjusted if it is
p laced incorrectly the first time . Using a
large soldering iron or gun, run a smo o th
bead of solde r alo ng the joint. The joint will
be perma ne nt aft er the en tire length is
soldered, and will be very difficult to re
move . The ho t and gnd ends of the chassis
are adde d nex t in the same manner. The
st ruc ture now should be quite stu rdy, and at
this poin t the in te rna l circ uitry may be
added .

Mount feedth rough by pass capacito rs in
the holes in the bottom plate. Bend the leads
of t he transistor ou t axially from the bottom
of the case, and sold er the shield lead to the
cente r partit ion so that the collec to r lead
exte nds th rough the hole in the part ition.
The base lead will connect to the feed
t h ro ugh capaci tor on the bottom plate. Next
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ad d the I K resisto rs on opposi te sides of t he
part it io n to the two free transistor leads as
sho wn in Fig. 2. Kee p the leads as short as
possibl e.

The tuned circuits are ad ded nex t. L I and
L2 are mad e fro m J,4 in . diame ter copper
tubing and should be 8.6 em long, inc lu ding
the length o f t he capacito r. Many types of
capacitors may be used in th is circ uit, but
they should have a maximum of about two
picofarad s when at minimu m capacitance.
Ten picofarad capacitors peak near the
minimum capacit ance end o f their range. If a
piston type cap acitor is used, the capacito r is
mounted first and the tubing is cu t t o fit
from t he capacitor to the end of the chassis.
The length of the coil is not ex treme ly
im portant since t he capacitance may be,
varied. If another type capacitor is used , the
co il tubing is soldered to the end of the
chassis fir st. This is strong enough to support
the capacitor while it is so ldere d from the
end o f the coi l to ground by it s leads. The
hole in t he end of the chassis is now used for
access to the capacitor fo r tuning. Be sure to
put the ro tor lead of the capacit o r to ground
so tha t the tuning tool will no t detune the
circuit when it is tou ched. LI is tapped at 5
em from the ground end, and L2 is tapped at
5 ern for the collec to r, and o ne h alf inch for
the output coa x lead .

With the coils in place the 800 pF
capacito rs can be added. These we re small
disc ceramics stripped from an old T V
receiver chassis. The cri tica l point with these
capacito rs is size - t he smaller the bet ter.

The two sides ca n be added n ow that the
ce nter circ uitry is co mp leted. It is eas ier to
mount the input jack after the side panel is
mounted to make so ldering the long joint
easier. On the o ut put side it ma y be easier t o
solde r the coa x braid on first , since this may
be d ifficult . The coax is passed through t he
hole with a bout 0.6 ern of braid exposed.
The braid is sp read out axially and so lde red
to the chassis. T he insula t io n is stripped
before mounting the pan el a nd soldered
afte r the side pane l is secured. Be su re to run
a smooth bead of so lder around all corner
joints. The in ternal wiring is now comp leted.

The 2.5 K and 4 .7K resisto rs are mounted
exte rna lly unde r the bottom plate. It is
necessary to dri ll a hole through the botto m
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TONE BURST ENCODER

• New ! El even
to n es in one
encod er.

• L C osc il lato r.
Sta ble ; no RC
c i rc u i ts to
dr ift.

• N o batteries
needed.

• F ull one year
w arran ty .

• N ow , all t he popular tone f req uenc ies in
one encoder. Panel sw itch selects 1650,
18 0 0, 1950, 20 00, 2100, 2250, 2400,
2550, 2700, 2850. 3000 Hz,

• High and lo w impedance ou tpu ts . works
with all t ransm itters. L evel adjustment
provided.

• va-second tone bu rst time also ad just ab le.
Con tinuous t o ne if needed.

• F ree descr iptive brochu re o n requ est .
• Order di rect. Pr ice $ 37.50 PPD U SA (5%

t ax Cali f. )

PALOMAR.
ENGINEERS

BOX 455. ESCONDIDO, CA 92025

HAM RADIO CENTER
Announces!

'~..

NOW: Call your order in, and we'll pick up the
tab for tne pnone call. (Minimum order $25.00)
HOW: Place station to station call. when pnone
bill is received, forward copy along with our
invoice cover ing order phoned in , we'll send
refund check. 00 NOT CALL COLLECT.

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

Write for LI.t

HAM RADIO CENTER, INC.
8342 OUn III., St. Loui., Mo. 63132

Phone (314) 9934060
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Top veiw of the 4S0MHz preamp. The chassis is
made of epoxy PC board for ease in construc tion.

to ground the 2.5 K resistor. A top cover can
be ma de by soldering bolts (with the head s
cu t off) around the edges and center o f the
top of the chassis . Poke the exte nded bolts
through a piece o f 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 to luene , acetone. o r lacquer
thinner. and a stiff acid brush. Do no t use
ordinary rubbing alcohol; it will leave a
residue. The cleaning will remove the ro sin
and any solder ball s or me tal filings that may
be sticking to the rosin .

Operation

Just plug it in and tune it up. T he
amplifier should pull abou t 1.5 rnA at 9 V.
The voltage may be obtained from a drop
ping resis tor and a 9V zener diod e, o r 6V
could be obtained from a 6V tube filament
in a series connected 12V filament receiver

B&J Bargain Buvs
l000V - 2.0 amp diodes RCA 28d ea. 1000
~F - 450V de electrolytic $1 .66 ea. Quam 6" X 9"
air suspension wIlD oz magnet dualcone sckrs $4 .9!:t.
.01 . .001, .02, .002, .05, .005,@ 1000V de 16li each .
Dealers for SSE, Turner, ARCO CAPS. NTT
Connectors, Quam Spkrs, ARRL books, Mosley,
CushCraft , Surplus, write fo r needs.

Prices F.G.B. Liberty, Texas

B & J Electronics 314 Main

Liberty, Texas 77575 713-336-7751
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system. If the prea mplifie r is mounted ex
ternally to the receiver it ma y be powered
by a 6V lantern ba ttery left permanently
connec te d.

It may be necessary to reduce the value
of the 25 K resist or if the amplifier pulls
more than abou t 1.5 rnA. As the bias is
increased , the curren t 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
resist or smaller. Instability is discovered by
the appearance o f spurious signals, or the
capacitors may tune for a peak at more than
one point.

The diodes may now be added and the
pr e ampli f ier r echecked 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 sharp ly. The tun
ing should be smooth and within the range
o f the capacito rs.

The preamplifier may not work well in
duplex opera tion 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 amoun t 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 preampli fier under
the sa me conditions reduced the deep chop
to popping, eliminat ing the de ad spots. Even
with severe popping an FM signa l is still
intelligible . but if it chops out comple te ly
part of the signal is lost.

This simple preamplifier turned out to be
very easy to construct and represented so
great an improvement in sys tem perfor
mance it was hard to understand why it was
not built soone r. Everybody sh ould have
one!

...WB 6BIH
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Tom R. Minn is WB6HYD
VICOM
77 Ortega Avenue
Mountain Vie w CA 94040

Antenna tes t range a t the U.S. Naval Postgraduate
School in Mon terey, California.
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I 0
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T he stimulus for this article has co me
from the lack o f actu al test results and

the compou nding o f misinformation regard
ing mobile VHF whip antennas. There are
many books and papers published that go
into the theory o f 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 wh ip antennas. The
three an tennas are the o ne-quarte r wave
whip , a base loaded one-half wave " gain"
antenna that most two meter FM'e rs gradu-

SIGNAL
GEJ£RATOR
HP 608C

TEST
ANTENNA

2

10 0 FEET

~.:::
'-41/2' X 8'

GROUND PLANE

POSIT IONERPOSITIONER
(3 AXIS) CONTROl

TABLfORIY

COAX FIRO ~ POLAR
ATTENUATOR I~lg~~ CHART

RECORDER

Fig. 1. Functional block diagram of test range.
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Positioner controller, polar chart receiver, e rtenuatcr, field strength receiver.

Fig. 2. Coordina te system.
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41/

:.:c.'ON OF4gD~T WAVES

The Coord in ate System

The coordina te system is shown in Fig. 2.
The ante nnas under tes t are oriented alo ng
the Z axis when the ground plane is parallel
to the ea rth. The X Y plane is in the ground
plane when it is parallel to the eart h, the X

•

me nt hoo k-up is shown in the block diagram
and the photos.

Test Se tup

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

ate to, and a balanced end-fed one-half wave
"J" antenna. Anten na talk among profes
sionals as well as amateurs is a high ly
emo tiona l topic, due to all th e differen t
misconceptions that have been prolifera ted.

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 anten na measurements
to avoid mistaken results. To ma ke meaning
ful antenna measurements, ce rta in para
me ters have to be kep t constan t, like pa th
distance, the rece iver and transmitte r fre
quency and gain settings and the losses in
the test an te nna feed line system. All of these
de tails and more were taken care of by
mo nth s of hard work, anguish, and fina lly
success.
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Fig. 3 . Horizontal patterns. e is held constant at
9QO, while </>varies from (JO £0 36(JO.

axis is in the direction of the transmitting
antenna.

The azimu th or horizontal angles of
rotation, ~ , is measured from the X axis in
degrees. The elevation on vertical angles , e is
measured from the Z axis downward toward
the X Y plane. An example of the co
ordina te system : e = 9 0° 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
o f the ground plane.

Antenna Adjustment

The " J" an tenna is basically an end fed
one-half wave radiator. Only the upper
one-half wave length of the anten na radiates,
since the one-qu arter wave matching sectio n
has balanced transmission line currents on it.
A 4: I one-half wave balun made from 50n
coax is used to feed the 200n 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 o f all three whips

MAY 1973

was checked over a 2 MHz band cen tered on
146 MHz and found to be less than 1.5: I.
The reference dipole used was a commer
cially made, tunable, stand ard an tenna used
fo r field strength measurements. Preliminary
measurements indicated that the " I" ante n
11a was the most sensi tive of the three ,
therefore it was used as the zero dB refer
ence in t he pattern measuremen ts. The
receiver and the polar chart recorder were
checked using a calibra ted 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 ~ dB of being circu lar. The
one-half wave vertical had an ellip tical pat
tern . At ~ = 0° and 180°, (along the short
dimension of the ground plane) the one-half
wave vertical was I d B down. but at 90° and
270°, (the long dimension) it was almost 3
dB down! For the quarter-wave whip, the
ellip tical patte rn starts to approach a rec-

Reference dipole on transmitting pJa tfonn.
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MX Gam mounted-on ground plane.

o 0
tangle . At f} = 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!

o 0
Next CJ 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 e direction with f} held at 0

0
. Looking at

Fig. 4, the "J" has its maximum lobe
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 (j = 90° to 65°.
The response of the quarter-wave whip varies
about 3 dB from maximum to minimum in
the (j direction, whereas the response of the
"J" varies about IS dB from maximum to
minimum in the (/J = 0 direction.

As would be expected by this time,
elevation cuts in the (/J = 90° direction show
an even more pronounced difference. Look-
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Fig. 4. Vertical cuts. Here ¢ is constant at 00 while
() is changed from 00 to 900.
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Fig. 5. Vertical cuts. q:, is constant at 900 ,8 varies
from ()O to 900.

Fig. 6. Vertical cutt. Here q:, = 450, while 8 varies
f rom 00 to 900.
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ing at Fig. S. where ~ = 90°, it can be seen
that the presence o f the ground pla ne
actually degrades the "J " performance by
lift ing the maj or lobe about 17° above the
horizon! The direction of the major lobe of
the half-wave vertical remains the same

• e(abou t 10 - J5 ), but the overall response
in that direction is down 2 dB from the
maximum. The quarter-wave whip begins to
show a bit more directivity with a lo be up
about 25 ° from the horizontal.

The (J or vertical patterns in the ~ = 45°
plane (Fig. 6) appear half-way between the
extremes found in Figs. 4 and 5. and by
sy mmetry 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 e = 90· and \l =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 'h 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
quarter-wave vertical radiator. This new
ground plane antenna was mounted on a
wooden pole well away from other metal
objects (about Ia 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.

Fig. 7. Horizontal pattern for wX 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
WA6KPF, who helped with the measure
ments and the writeup.

. , .WB6HYD
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Marc I. Leavey WA3AJR /3
2809-A Damascus Court
Baltimore M D 2 1209

LED READOUT

CRYSTAL SWITCH

This modification enables th e transmit and
receive pair y ou are using to be directly
read via diode matrices and I,ElJ " 'adou Is.

T he search fo r someth ing distinctive is
nowhere more apparent than among

ham builders . The latest sta te-o f- the-a rt cir
jruit ry is co nstant ly employed to produce
electronics far surpassing the commercial
vari ety. An even larger group of hams is
perennially modifying their commerc ial
equipment to imp rove its pe rfo rma nce or
convenience. I have written this to cater to
those who desire more than is availab le
commercia lly.

A dial readout is described here tha t was
designed for display ing FM crystal channe ls,
but which can be made ap plicable to many
dete nted switch schemes. It uses diod e rna
trixing and Light Emit ting Diode ( LED)
readout, fo r a min imum of cu rren t d raw and
a maximum of flexibility and reliability.

The readout unit itself (Fig. I) is con
structe d o n a o ne-sided glass epoxy p rinted
circ uit board . The co pper is etched into the
seven segment pattern using sta ndard printed
circ uit techniques. Either thin tape or liquid
resist may be used fo r the patte rn. Size is
dependent o n the space availability in the
individua l rig. Compartments are then con
structed using flashing copper or metal
claimed (recycledl ) from a "tin" can . The
can mu st be tin plated stee l and not alu mi
num, as it is to o difficult to solder to
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aluminum. A ch ild's magnet will easily
separa te the steel fro m the non-ferrous metal
if you are no t sure. An LED is place d in each
compartment and secured with a glob of
silicon rubber sealant , such as Silastic or
RT V. The chambers are then sealed by
solderi ng on a metal top. This shields the
LED fro m the effects of rf, and due to the
long life of an LED there should be no need
to open the compart ment, once sealed . The
use of the glass epoxy board is recom
mended due to the translucency and stabili
ty of the materia l.

Alt ern atively , slo ts could be cu t in the
panel of the rig with a saw o r nibbling tool,
and thin plastic frosted with steel wo ol
placed behind the panel (Fig. 2). Such
plastic may be a piece of acetate used for
wallet photo compartments or notebook
pic ture p rotec tors . To frost, ru b a fine grade
of ste el wool over the plasti c until it
be c om es uniformly etched with fine
scra tc hes. Mou nt the plast ic (w ith the
froste d side in) o n the outside of the u nit.
The slots will then be visible only when
illuminated, as is the case with the prin ted
circuit board , and a more dist in ctive , less
homebrew loo k will result . Compartments
here can be made wit h either metal or
plastic , glued to the rear of the panel. If
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•

available, o f course, a sta ndard seven seg
ment co mmerc ial LED read out could be
used .

The matrix is a seven diod e maximum per
character circuit that uses from two to seven
d iodes to form each digit. The matrix
desired is se lected by an additional wafer on
the transmit and receive crysta l switch. A
single-pole switch is used, wit h as many

A

positions as needed for the number of
channels to be covered. Each switch position
is connected to two rna trix busses in order
to provide two digit s. Figure 3 is a sample
two digit readout se t 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 , ano ther LED with

o

8 c G

F

BOARD

CHAMBER

e>o-!- LED

SILICO N RUBBER

COP PER

E

FRONT VI EW SHOWI NG
SEGMENT DESIGNATIONS .
LETTER MAY BE TI LTED
IF DESIRED.

EXAGERATED SIDE
VIEW

REAR VIEW SHOWING COPPER
ETCH PATTERN . BLACK AREA S
ARE COPPER REMAIN ING
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Fig. 1. Construction details of the readou t from single sided glass epoxy board.
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FRONT OF PANEL SHOWING

7 - SEG MENT CUTOUT.

LED
-LFIXTUR E

PLASTIC j PANEL
i

FROSTY
SIDE

SIDE VIEW
OF PANEL

FRONT OF PANEL COVERED
WI TH SHEET OF PLASTI C
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 fun ctio n.

A samp le sche mat ic is shown in Fig. 5.
Here three transmit an d re ceive frequ encies
are provided for : transmit frequencies are
16, 28 and 94 ; receive frequen cies are 76, 88
and 94 . Double ended board s are used fo r
each pair of readouts. A large board with
four matrices could easily be used .

While printed circuit techniq ue with
double sided boards is undoubtedly the most
convenient way to make the matrix, per-

fora ted board can be used with flea clip s a nd
bus wires. A hybrid board , usi ng o ne set of
etche d co nduc tors and one set of bus wires
may be the mos t satisfactory solution to
ma ny builders. Figure 6 illu strates t he
various types o f construct ion .

The entire unit is powered from a 12 volt
sup ply and is directly applica ble to mobile
rigs. For base stat ion use, a simple voltage

SEGMENT

A B C D E F G

I X X

2 X X X X X

3 X X X X X

4 X X X X

5 X X X X X

6 X X X X X

7 X X X

8 X X X X X X X

9 X X X X X

0 X X X X X X

X =DIODE NEEDED

D
I

G
I
T

Fig. 4. Encoding scheme for the matrix. Referring
back to Fig. 3 : To display 76, diodes are connected
from the 76 position on th e swtrch to the A, F,
and G busses for the num ber 7, and the B, C, V, E
and F busses for th e number 6.

L RESISTORS
4 70J\.

1"1

( 41

L RESISTORS
4701l.

('1

AB C 0 E F G : LED POS ITION

(7J
,

I'" i'"

VI'" i'"
. '2 AL
VDC

7.

r.'4
A BC D E ~ G

I'" V I'" 17 V

17 i7v
AL

dr

Fig. 3. Schema tic of a simple 76-94 switch .
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TRANSM IT REeE I V E

(7)

19 )

( 8)

14 )

181

( 6)

II II + 12 VOC 1/ 7rT
11 rr17 I 1/ 1/ III/ If / II 1/

lfX. -, If f It 177 VII
-- --1-- -- ---- -----1-------,, 16 76 I, IZ§.,• ~~ I

I I-I I I••94 94

I I. I I.
: I

I I
I I, I_ _ _ _ _ _ _ _ L _ _ ___ _ _ _ _ L _

II f 111/1£ f ;I If 1/ If

111 II b!' 7 -,I I II II If II II If

VV' t1 IIV'VV' II

16 )

( 8 )

( 4 )

( 2 )

19 )

( I )

Fig. 5. Typical circuit that will display 16-76, 28-88, and 94-94.

2 3 4 5 2 3 4 5

A
B

C

(0) D
E
F
G

FRONT REAR

( b) (c )

Fig. 6. Types of matrix construction. (a) PC double sided board etched for 5 frequencies, 2 digit
readout. (b) Perf board with flea cUps for 2 frequencie s. (e) Perforated PC board with etched segment
busses and wire individual digit busses.
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16 db GAIN 24 db f ib RATIO

• WORK DISTANT REPEATERS
• NULL OUT LOCAL INTERFERENCE

A. q ua lity Cush Cra ft a rray , comp le te wi th tw o 11 elem ent
antennos, horness, support boom and a ll hardw a re . Pee
tu res di rect 52 o hm feed . d imen sions 1• • " )( 80" x 40 " ,
tu rn rod ius 60". weighf 15 Ibs.
A147.22 146.148 MHr. $49 .50

:t,.'tl 450 MHz. 6 ELEMENT REAR MOUNT
~ lldb GAIN A449-6 stQ.9S

AN/GRR-5 RECEIVER
1.5 10 18 MHz in 4 Band•• AM . CN a..d
MCW. Conlie uous lu n ing & 10 pr~o.e l

f~in. 200 kHz erystal Ulibrator.
4 " P.M. spNir.er, 11 lUbes. with power
....pPly for 115 V. 50/60 eye.• 6. 11 or
14 V. DC - Also dry cell. 90 & 1.5 V.
DC. Size 13:-''' x 8 :-'" x 11:-..:' Stlpg.
WI.: 75 lb<. USED• •ltparable . .. $49.50
CHECKED..$59.50 Power Plug : $2.00
M....u ..... .$ 7.50

621 HAYWARD STREET

MANCHESTER . N . H. 03103

PRiCE ••. ••• . . ••• ••••••. . .. . . .. .... . . . . .• •. .. . . ..• •• .. • 11.95
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NEW COAXIAL ANTENNA
CHANGEOVER RELAY
Barker &. Williamson Model 377 Coaxial An ·
tenn. Changeover Relay is a compact unit

r.0viding an efficient and economitll melliod
Of Iwitclling Inlenna 10 receive. Receiver connector I ulo
"Iticilly grounded wilen in tile nensmtr posit ion.
VSWR •• ...•.. ..•. . .•• ..... . ..•. ...• •.•• . .••... •. . .•• . 1.15 :1
Fr.qu. ncy Rang' D.C. to 150 MHz
Power Rating 1 KW-2 KW PEP

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

~
~) RACOM Electronics Inc. ()~
~ 15051 Southeast 128 Street f!J

Renton , Wash ington 98055
T " I ? flR_?~I:;_RR~R

FAIR- RADIO SALES
1016 f . fURUA • 8 0_ 1105 · liMA. OHIO · 45 80 2 .

s~~ your del/~r or wriU: /~

Blrhr & Willilmson. Inc. ~
Clnll Strllt. BristDI. PI. 19001

R-392 RECEIVER _ 500 'H, '0 J2 MH,. J2
Bands. 15 T..be<, 14/18 V. DC. Size : 1 1 ~:: x 14" ~ 11" ; 70 lb<.
USED. rlllP....able: S295. CHECKED: $350. Ma..oa l: $8.50

All Prices F.O.B., Lim a, Ohio - Dept. 73

SEND FOR OUR B/G NEW CATALOG!

FM POWER PACK

IN STOCK WITH YOUR LOCAL DEALER

Cush~
~ft

COIl'OIlATION

9 9 :5 I{,r

LOW
PASS
FILTER

divider from B+, or a tap onto a 12 volt
supply can be used. Voltage is not crit ical,
and anything from IO-15V de 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 aro und ten for a
dollar. Boards. resistors, e tc.. 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 th at 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.

MFJ
ENTERPRISES

ACTIVE AUDIO FILTERS
IC"S FO R SUP t:R H IO H Pt: RF ORM"NCt:
CWF ILTt:R :
Get ' • •0. "'-.p . 'ect ;"ity . N o iml)tO·

-.c. m~c" I .. " BW I" ec t .ol_) tBO H • .
,to H. _ BO H• . C.......,.,q......,y ..F
· 1 5 0 H • . S~I...llIO d b dOw ...' Ilo F.
2F ." 0 1' ""1>1 . 2 ")(3 " PC bo••d . $1 2 .'"
w i ..:1. "'., - . C W
:-OW PASS F ILTt:R :
R...co..... ".. tO ff 5 00 H. ' 0 20. ~ H. , FllT
F.,tory . t . o 2 .5 KH. _ Ro llo " ,""x.-a
db/ llC' " "';n " 0. Input IInp 1M ;
L~K. 0 .... . 1 5 '"" 1. 2 ")(3"
PC bo.... $15.9 5 w;"..:I , «1 . .....
~_.

··WtI•• Io." f •• .,ec .......
·OHl•• I"Q.. i •••• in~j•..,·

P.O. 80K 494, State College MS 39762
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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
· . . Tel rex uses a uni que t rap design
employi ng 20 HiQ 7500V ceramic con
dense rs per antenna. Telrex uses 3 optl
mum-spaced, opti mum-tuned refl ectors
to provide maximum gain and true FIB
Tri-band performance.

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

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

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

x 18 ft.
• Large diameter•.058 wall taper

swaged dural elements for minimum

weight and exceptional strength
to weight ratio

• Stai nless steel electrical hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated aluminum engineered
and bui lt to provide many, many years
of perfo rmance unmatch ed around the
world by any other make. Longest ele
ment 36 ft. Turning rad ius 20 ft. Shippi ng
weigh t 65 lbs. Shipping con tainer 13 in,
x 5 in. x 13 ft.
Note: If not available from your dealer,
o rder direct. You 'l get fast, personal
service.

Tel rex Labs are design engineers, inno
vators and manufacturers of the world's
finest ¥4 to 160 meter communication
systems and accessories priced from
$25 to $25.000.

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

Elements shortened
to show details,

~..,
i'f-.- """':........

BALUN

TRAP

S395TB5EM

Other
Multi-Band
Arrays Available

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

2M609 - "Monarch", 14 DBD, 6 EI., 6 KWP , 1" 0.0, 9' boom
2M8 14 . "Monarch", 16 DBD, 8 EI.,.8 KWP, 1.375" 0.0, 14' boom
6M516 . "Monarch", 13 DBD, 5 EI., .8 KWP, 1.5" 0.0, 16' boom

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

$175.00
$355.00
$ 39.95
$ 59.00
$ 63.95

re'v- LABORATORIES
.A TV And Commun ications Antennas Since 1921

Asbury Park, New Jersey 07712 201-775-7252



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

VOLTAGE

LMT SENSOR

A sew~ur thut co n tinn ouslv m onitors nwr mobiles
~ .

oloctrirnl sys tem and irulicu tes "o!tage rnrinn re
outside a predescribed rangf' .

I

T he voltage limit sensor (V LS) is a
co mpact, self-conta ined go, no-go indi

cato r which tells at a glan ce if the voltage in
an automobile or boat electrical sys tem is
sat isfac tory . Many of the latest sta te-o f-the
ar t electronics equipme nt have in corp orated
into them various senso rs which co ntinuous
ly monitor test points. Whenever one o f
these test points deviates outside prescribed
limits, a warn ing light or ind icator of so me
type aler ts the ope rato r. In the go, no-go
var iety of indicators, similar to the oil
pressure , genera tor and tempera tu re ligh ts
on au tomobiles, o nly a critica l condition will
necessit a te so me act ion o n the par t of the
human o perator. T he low cost sensor de
scribed in this arti cle provides an alerting
indicator if the voltage in the electrical
system falls outside sa fe limits.

Theory of Operation

Operation o f the senso r is very straight
fo rward . Referring to the schema tic diagram,
Fig. I ., t he voltage input provides both the
sense voltage and the supply voltage need ed
to o perate the VLS .
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The undervoltage part of the VLS con
sists o f 0 I , 0 2. DS I, and D I along with
three resist ors R I , R2, and R3 . When the

• ...
• 3 0" "A

or 4 .7 1<

( A"" 8ER)~'"
1/2W- 02
OS2

0 ' 02 03 lREO

V. 2 .,
)

' '''A ~ ~ ''''A ~
., ..
4 .7 1< 4 .7 K

Fig. 1. Parts List : 0 1, 02, 03 - Motorola MPS
3704; Dl - Motorola IN 5243B" 13V + 5% zener
dio de; D2 - Motorola IN 5245B, 15 V + 5% zener
diode; PLI - Dialeo MS 25256 Pilot Lamp Assem
bly (Amber Lens) with #330 Bul b (T- l~, 14V at
80 rnA); PL2 - Dialco MS 25256 Pilot Lamp
Assembly (Red Lens) with #330 Bul b (T.· l ~. 14V
a t 8 0 m Al; R I, R3, R4 - 4.7 K!4 ~ W; R2,
R 5 - 470fl, ~ W; R6 - 27!4 ~ W; misc.
hardware - CU 2101A minibox, terminal strips,
r ubber grommet, etc.
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input voltage is less than the breakdown
voltage of D I , transistor Q I is turned off.
This in turn allows the current flowing
through QJ '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, DS I. As the input
voltage goes through the zener breakdown
point, current begins flowing into the base
of Q I . When Q I has gone into saturation, no
base current is available for Q2 which turns
off. Indicator, DS I , also goes out since Q2 is
cut off. Resisto r R I assures a sharp turn on
of Q I and also provides a pa th for collecto r
leakage of Q I. R2 limits the base cu rrent
into Q I after D1 is conducting.

The overvoltage part of the VLS consists
of Q3, DS2, D2 and resistors R4, R5, and
R6. Q3 is cut off until the in put 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
functio ns as R I and R2 described above. R6
is a current limiting resistor so DS2 does not
burn out for the higher input voltages.

Design Criteria and Const ruc tion

Silicon transistors are used to assure
stable operatio n over a wide ra nge of tem
peratures. The transistors, Q 1, Q2 and Q3
were chosen to have high beta of 100 to
300, and a high co llector current rating of at
least 100 rnA. Voltage breakdown can be
20 -25 V or more. A collector power dissipa
tion rating of 300 mW or greate r 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
l3 .5V at 150° F to 15.2V at OaF. The
combination of zener diodes, D1 and D2,
plus the small base to emitter voltage drops
of Q I and Q3 were chosen such that any
vol cage less than 13.5V would light the
amber indicator ' and any voltage more than
15.2V would light the red indicat or. The 5%
zener diodes assure an accurate turn o n and
turn off without any adjustments.

Since the VLS detects a vol tage fa lling
outside these defined limits, it was felt that
t racking as a function of battery tempera
tu re was no t justified . An elaborate tempera-
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ture sensing circuit was deemed unnecessary
and beyond the basic requirements o f the
VLS.

The circuit was co nstructed in a small
Bud Minibox without crowding. The two
pilot lamp indicato rs are mounted in one
end and a rubber gro mmet in the o ther end
fo r the two wires. If the VLS is to be used
o n a negative gro und syste m and the unit is
to be securely fastened to the metal ground
of the automo bile or boat , then the negative
lead can be grounded to the case internally
and only one wire , the positive lead, brought
out o f the unit. No special wiring precau
tions are necessary ; however, if sockets are
not used fo r the transistor it is recom
mended that a heatsink be used o n the leads
during the soldering operation . This will
prevent the possibility o f damage to the
transistors from excessive heat.

Che ckout and Installation

Since the VLS draws a negligible amo unt
of current during normal o peration and o nly
80 rnA during the time an indicator is on,
power can be obta ined 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 co ntinuous current.

During operation at an ambient tern-
°perature of abou t 75 F where the voltage

input will be about 14.2V or so, it is possible
to use a 1.5V dry cell battery placed in series
with the positive lead to check the VLS.
With the 1.5V battery posit ive termin al
connec ted to the VLS (battery voltage add
ing), the red indicator should ligh t. Wi th the
1.5V battery negative terminal connec ted 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 o r the
ambient temperature is very high or very
lo w. In these cases, a bench-type variable
voltage power supply co uld be used for final
checkout.

The voltage limit sensor will monitor
your l 2V battery and charging syste m alert
ing you o nly to potential unsafe co nd itio ns
not indicated on the usual idio t light.

. . .W4UXJ
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William F. Splichal, Jr. WA6 QVQ
116 0 Brace A ve., Ap t. 8
San Jose CA 95 125

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

BUILD A DIGITAL CLOCK
WITH 19 INEXPENSIVE ICS

T he normal 60 Hz line current can be
trick ed into counting t ime with this

simple and easy to build digita l clock. T he
clock requires only 19 standard, inexpensive
TTL integrated circuits and six light emitting
diode (LED) displays which are housed in a
plast ic box. The clock design is unique in
that up-down counters are used to count
hou rs in order to minimize the nu mber of
compone nts that would otherwise be re
qui red 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

MAY 1973

across fo ur series diodes pla ced across the
input of one of the Schmitt triggers in the
dual NAND Schmitt trigger , Q I. The
SN74 13 dual NAN D Schmitt trigger has the
capability of producing jitter-free square
wave output wh en triggered by slow rise
time pulses as in the case of the 60 Hz line
freque ncy. False signa ls due to transients on
the 60 Hz line are min imi zed by the 1.7V
rmmrnum signa l level required by the
Schmitt trigger for cycling. 60 Hz square
waves fro m the Schmitt trigger are ap plied
to the input of the divide-by-twelve counter,
02, which produces ten counts per second.
Output from 02 is connected to the input of
the decade counter, 03 . which provides an
output of o ne count per second . The I Hz
timing pulses from 03 are applied through
switches SWI and SW2 fo r eithe r cou nting
or setting the time .

When switch SWI IS 10 the "ON" posi
tion. the I Hz pulses are applied to the input
of the decade counter , 04 (seconds coun-
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ter ). Output pulses fro m Q4 are ap plied to
the BCD-to-seven-segme nt decoder/driver,
Q5, which drives the seven segme nt LED
display , D I. The 0 . 1 Hz outp ut signal from
pin II o f Q4 is coupled via a 2N4 148 diode
and a .0 I ,uF capacitor to the input of the
divide-by-six counter, Q6 (tens of second
counte r). Use of the series connec ted diode
and capacitor allows the output o f the
seconds counter, Q4, to be iso lated fro m t he
output o f the decade co unter, Q3, when the
tens o f seconds counte r, Q6, is being ad
van ced .

The tens o f seconds counter , Q6, al
though actually connec ted to d ivide by
twelve divides the output from Q4 by six
twice before rese tting. Only the A, B, and C
outputs are used from the tens o f second
counte r Q6 which yield a norma l BCD code
for counts 0 to 5 and repeats the same BCD

code for counts 6 through II before reset
ting at the count of 12. If the tens of
seconds cou nter , Q6 , was connected for a
true divide by six op eration, the out put
would be in a binary code in lieu of a BCD
code which is required by decod er/driver
Q7. Out put from Q6 is applied to the
BClj-to-seven-segment de coder/driver and,
also , to the inputs of three of the inverters in
the Hex Inverter , Q8. Outputs fro m the
three inverte rs of Q8 are applied to the triple
input NAND gate Q9 which provides the
f/ 60 signal for the minutes decade counter ,
010 . The f/ 60 signal is th us provided from
the output of 0 9 whe n the A, B, and C
out puts of Q6 simultaneously reach a logic
state of o ne (cou nt of 6 an d 12) .

Output from Q9 is coupled with a diode
and ca pacitor as in the case of the output
from th e previous seconds counte r, Q4, to

8 A CK VIE W

'"

GROU ND
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SN7~~6

0"

SN7~OO

0"

"7~,g3
0"

Fig. 1. Circui t board , showin g the posi tive and groun d busses runn ing between the ICs.
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provide isolatio n o f th e triple NAND gate
o utpu t when the mi nutes coun ter, 0 10, is
ad vanced . A 220 p F capac ito r is p laced
across the o u t put o f 0 9 to prevent false
o u tpu t cond itions du ring t he time required
for the four internal JK fl ip-flops o f cou n te r
Q6 to change logic states which do no t all
occu r sim ult aneo usly. These false output
signals are su ppressed by the 220 pF ca pac i
tor during the co un ting interval I to 5 and 7
to I I and therefore are not co un ted by QI0
as real f/60 signals.

The f/60 output fro m Q9 is applied to
the minutes c ou n te r , QIO, and tens of
minutes co un ter, 0 12, which fu nc tion id en
tically to the seconds and tens of seconds
sec tio ns of the clock.

Cou nt ing of the ho urs and tens of ho u rs
is accomplished wit h the use of up-d own
cou nters 01 5 and Q16 . Using another de-

-•• •, •• • •

With the case rem o ved, the
digital clock still looks near
and clean . Base is stained hard
wood.

M AY 1973

cade coun ter would d ivide the f/3 ,600 o u t
put o f the tens of minu tes co un ter to a
f/36,0 00 o u tpu t, but could no t d irectly
drive a BCD-to-seven·segment decod er/d river
because the tens o f hours display , D5, mu st
show 0 for nin e ho urs and a I for th ree
ho urs. The up-down coun te rs Q 15 and Q 16
have prese tab le inputs which enables the
o u tpu t to be preset to any desired sta te for
progra mmed cycl ing and provid es a BCD
o utpu t fo r the decoder/drivers . Count er 01 5
is co nnec ted to co un t from I to 13 and then
reset to I by the trip le input NAND ga te Q9
when the A, C, a nd D o ut pu ts of co un ter
Q 15 simu ltaneo usly reach a logic ONE sta te
a t the co un t o f 13. The 0 16 coun ter is
co nnected to co un t fro m I to 9 and 0 to 3
alte rna te ly , resetting and loading in a 0 or I
respective ly , with the fl ip-flop comp rised of
t wo dual input NAND gates in Q14. Thus,
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Fig- 2. Schematic of digital clock. For parts lis t, see next page.
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01
0 2, 6 , 12
03,4,10
05,7,11,
13,18,19
08
09

014,17

015, 16
D1 , 2, 3,
4,5,6

PARTS LIST

Dual NAND Schm i tt Trigger SN 74 13
Divide-By-Twelve Counte r S N749 2
Decade Counter SN74 90
BCD-To-Seven Segment Dec oder!
Driver SN7446
Hex Inverter SN7404
Triple 3-lnput Posit ive NAND Gate
SN7410
Quadruple 2·tnput Positive NAND
Gate SN7400
Up-Down Cou nt ers SN74193
Seven-Segment LIGHT Emitting
Diode Displays ; Litronix Data-Lit 10
or M onsanto MAN 1.

VIBROPLEX
,J, ENJOY EASY,

RESTFUL KEYING
$21 .95 to $43.95
THE VIBROPLEX

CO•• INC .
833 Broadway.

New York, NY 10003

1 5000 J1F lOV elec tro ly t ic
3 .01 I.lF 50V ceram ic
2 220 pF @ 300V. silve r mica
1 .001 J1F @ 500V ceramic
6 100 J1F @ 10V elect rovl t ic
1 3 amp fu se
1 1 amp fuse
1 Gan %w
2 470.12 YoW
12 2.2K, %W
11K,%W
42 8 2.12 Yo W
7 1N4004
3 1N4148
1 2N3715
1 Stancore P8130 xfmr
1 5.6V 1N4734A zen er
1 Thermalloy type 60038-2 Heat Sin k
1 Phono Plug and Jack
2 Fuseholders
8 14 p in IC Soc kets
17 16 pin rc Sockets
1 Atcoswitch MST-l05E (SW 1)
1 Centralab PA2001 (SW2 )
15.2 x 15.2 em "P " pattern , Miero-Veetorbord
17.8 x 8.9 x 2.54 em . aluminum chass is

the hours counter Q1 6 is reset by either the
two input NA ND gate Q1 7 connected to the
Band D outp uts of Q16 when both reach a
logic ONE state at the count of 10 to load in
a zero, o r when the Q15 counter resets at
the count o f 13, at which time the QIS
cou nter loads in a count o f one. This allows
the clock to count to a logic sta te of
13:00:00 which rema ins fo r only a few
nanoseconds before the counte rs reset and
the displays change to 01 :00: 00. The BCD
out put from the hours coun ter Q16 is
connected to the decoder/driver Q 18 which
drives the hou rs LED display , 0 5. During
the 10 to 13 hours segments o f time, the
flip-flop Q14 also gates the A input of the
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HELP! Send for FREE list of
ove r 200 pieces good used

equ ipment. Priced to

• sell. •

FRECK RADIO & SUPPLY CO.
40 Biltmore Av enue

P,O, Box 7287
Asheville, North Carolina, 28807

This will turn your
repeater on.

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

automatic CW ID, The heart of theunit isafactory
programmed IC; no morecumbersome diode ma
trices. The CWID-50 comes ready to ins1all with
preset parameters (user may adjust);code speed
- 20 wpm, iO interval- 3 min, audio frequency
1020 Hz, initial delay- 750 msec. The CWlO·50
will bring up the repeater for final 10 after lastuse.
This is the smallest, most versatile, lowest price
CW identifier on the market ! To order yours,
give call sign and whether yru desire 'de'. Enclose
$65 and we pay postage, or remil $10 and pay
balance COD. Fully guaranteed for one year. We
also haveCWIO's for other appications. Write us
lor more infonnation. Or call us: (303)-794-7234.

IescICDNTROL SICNAL COMPANY_ w, Cokm1bIa Pl,Oe."."e:-- 80227



te ns of hours decoder/driver. Q19. t o change
from 0 to a I on the tens of hours display.
0 6 .

The digita l clock is sy nchro nized with
WW V hy adva nci ng the coun ters wi th the I
Hz signa l fro m the o u tpu t o f Q3 . Switch
SWI is swi tc hed from the " O FF ' to the
"SET" position to advance the coun ter
selected by the ti me advance switch SW2.
Aft er all of the coun ters have been p reset to
the next upcoming WWV timing tone , the
clock is left in a stand-by state by leaving
switch SWI in the "OFF " position. T he
clock is then restarted and sy nchro nized
with WWV by placing switch SWI in the
"ON" position when the timing tone is
t ra nsmitted by WWV.

The fC circuitry and power supply we re
built separately and mo unted o n a stained
hard wood base place (20.3 x 25.4 em). The
clock is covere d by a smoked plastic bo x
(20.3 x 20 .3 x 15.2 em). A 15. 2 x 17 .8 em
ventila tion ho le was cu t o u t in the back of
the box, then covered by a metal screen. All
of the 19 in tegra te d ci rcuits an d six LED
d isplay s can be laid o ut and wired with No .
28 insu lated wire o n a 15. 2 x 15.2 em " P"
pa ttern, Miero -Vectorbord (see Fig. I) . The
" I''' pa tte rn Micro-Veetorbord has pre
punch ed holes spaced on .254 em cen te rs
which is identical to that of dual-in-line
circ uits and LED displays . The use of lC
soc ke ts to hold the integrated circ u its and
LED disp lays, although not required , greatly
facilita tes the pin-to-pin wiring. Strips o f .32
em wide uninsula ted braid sho uld be used
for the vce an d grou nd lines which run
parall e l to each row o f Ie' s as shown in Fig.
I . Each o f the six VCC lines shou ld be
deco u pled with a 100 J,lF capacitor to insure
lo w impedance signa l return paths. Number
28 insulated wire should be used from the
circui t board to swi tches SWI and SW2, a nd
should be kept as short as possib le to

~ minim ize wire to wire capacitance.
~ The power supply was cons tructed on a
nl 17.8 x 8.9 x 2.5 4 cm alu mi num chassis . A
!U heat sink mus t be used with the series
iji regulator tra nsistor in t he power supp ly .
in Connection between the power supply and
;~ the IC ci rcu itry was made wit h a standa rd

t hree conduc tor phone p lug and jack .
...WA6QVQ

---

•

CUSTOM SYSTEMS
KITS . AC CESSOR IES

I

.-
-=""---

-"

JANEL
LABORATORIE S

BOX 112. SUCCASUNNA. NJ 07876

Telephone; 201 ·584·6521 "",,,,,=;i)

144CA

$74.95

144CC

$49.95

'!,S DB Ngow ''9''''' . e .ctu<lve 9",n control circuit e Cry"..l sw,ld>
• 117 VAC or , :;> VDC Po_• • O~u." d'" east cabine t
Th,s ()frNPn ~,Iorn,..r 1$ now be",!} used by m.lny leadIng VHF"prJ

~SlI""'y /0 f)UH 001 I~ ''''''''I -..k ones. WrIte for delat/S on these
.md otf~, 'm..con_l~ ¥>dp~s.

postpaid

postpaid

MORE RANGE .••
with NO NOISE

High """"'!\I lly _ Very ,e'''tanI IQ overload . Free from b"dle'S . 12
VDC Pm , _ Del" .., d'" C"' l cabinet
ThIs 01<1(/'(10" /0 Our VHF VHF Converrer Line is _/I $lilted (Q

OX. FM.HId gcmer.J1pmpase .iPfJhCaliom.

NE W
2 Mei er Convert er

l Ind a Proven f avorite ...

ELIM INATE IGNITION NOISE
ELECTRO· SHIELD "

~"",Y~O~UR ENGINE
FROM

: ~

~- . - ..
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L istening in on the local 2 me ter re
peaters, it becomes o bvious that one o r

two watts ou t pu t from a transmitter can do
a fine job in walkie-talkie type o pera tion.
This is wha t prompted the work to reduce
the po wer ou tp ut of the Regency HR-2A
transceiver. At the rated 15 watts ou tp ut,
the battery drain on transmit is 3 amp eres.
An early attemp t at using this rig on D-cells
was most disappointing. The battery drain
was excessive and they ran down in no time
a t all.

In a nalyzing the circuit of the tran smit
t er, the metho d by which to red uce power
soon became o bvious. The vswr protect ion
circuit ca n be used to reduce the d rive to the
power amplifier stage an d so the output. In
normal o peration, if the sw r is high enough,
it can ac tu ally cut off the output com
pletely. This is to preve nt da mage to the
expensive power outp u t transistor.

As the vswr increases, a posit ive vo ltage
from diode CR 30 I is applied to the base of
transistor Q304 , ca using the transis to r to
co nduc t. This reduces th e bias o n Q305
which has the effec t of ad ding resistance
into the emitter circ ui t of the tripler stage
Q306. Vary ing the emitter resistance is the
metho d used to con tro l the outp ut o f the
tripler and also the drive to th e fo llowing
stages.

The power ou tput o f th e HR-2A trans
mitte r ca n be reduced fo r portable o pe ration
by ad ding a small posit ive vol tage to the base
of transistor Q304 . This was accomp lished
experimentally by usi ng a ba tte ry pack
delivering 13.5 vo lts. A 15000 ohm resistor

MAY 1973

Mitchel Katz W2KPE
14 7-11 76th A ven ue
Flushing NY 11 36 7

THE REGENCY
HR-2A

WALKIE- TALKIE

in series with the positive lead and connec
ted to the base o f transistor Q304 reduced
the po wer o utpu t to three watts as measured
on a Bird Terma line dummy lo ad-wa tt
e meter. At th is outp ut the battery drain
during transmi t was I amp ere . Using an
antenna having a fin ite swr, the protection
circuit comes into play and adds an addi
tio nal positive volt age to Q304. This has the
e ffec t of fu rther re ducing the power o utp ut
as well as the battery drain. Anoth er inter
est ing point to note is th at as the batteries
star t to run down th e voltage on th e base of
the co ntrol transistor is red uced. This results
in a n increase of the transmitter output to
compensa te fo r the failin g batteries.

Installation

The actual installation o f the power
redu ction circuitry can be comp leted in less
t han a half h our and is ex tre me ly simple. On
the printed circu it side o f th e transmitter
board Regency h as added a 1000 ohm I4
watt resistor to pe rmit the HR-2A to operate
at full ou tput wi th a sligh tly elevated swr.
One end of this resistor goes to the base of
transistor Q304 while th e o ther end goes to
ground. At the base end, solder a length
of wire . Attach another lead to the t ransmi t
ter side of the o n-off switch. The p ro per
terminal of the swi tch can he de te rmined
with an ohmme ter. With the switch in th e
o ff position you should get a reading of
about 40 ohms to ground . The other ter
minal should show an open if no power
sup ply is con nec te d. Towa rd the rea r-center
of the transceiver there are a numb er of
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TO ON/OFF
SWITCH

0>04 _ _

~L _C!

~ ~

* 15K 114 W

R>07

IK R309
1/4 W

Fig. 1. *Added resistor.

CR301

R" J5

+

POWER SOCK ET
ON THE HR- 2A

+

small holes that are not being used. The
15000 oh m Y.t wa tt 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 connec ted to one end of the 15K
resistor . The other end of this resistor sh ould
be co nnecte d to the power socket on the
terminal beneath the positive supply lead.
The wire fro m the switch goes to the other
terminal of the power socket. This co m
pleted the wiring.

MOL POWER (in/ou t} PRICE
252 lW!25W $ 85.00
502 l OW/SOW 105.00

5028 lW/ SOW 130.00
802 10W/ 85+W 180,00

8028 l Wf 85-+ W 195.00
1002·3 l OW!1 20+W 220.00

1002·3 8 1"""/120+", 235.00

M
E
T
E
R

ERICKSON
COMMUNICATIONS
4657 North Ravenswood Avenue
Chicago, III. 60640 (312) 334-3200

TALKPOWERf

Sol id State
M ic ro-Strip Circui t.
Readv-to-qo.
cables suppl ied.

All U.S. Made.
In s toc k. S h ipped
the same day U.P.S.
p repaid, Cas hier's
Check or M.a.

TEMPO POWER AMPS up to 135 W
output with 1 to
25 W drive
from mobile, K·
base or HT... .

The fin est cry stal s y ou can put to work for
y ou come from Bomar! Precision ground,
highly ac tive quartz . . . each c rysta l exceeds
FCC regulations for f req uency tolerance by
4 0%. With a Bomar crysta l yo u' re right in
the middle of the channel wi t h clearer
signals and no dr ift! Long life is assured by
hermet ic sealing w it h in gred ient Double-N .

AVAILABLE FOR ALL POPULAR
2-METER TRANSCEIVERS

the "longplaying" crystals
BOMAR CRYSTAL COMPANY

201 Blackford Ave., Middlesex, N. J. 08846
Phone znn 356-7787

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

A ba ttery pack was built up using 9 D-cell
size Alkalin e cells in series to supply the
necessary 13.5 volts. In addit ion to the
positive and negative lead s to the plug a
jumper is ad ded across the other two termi
nals. This automatically cuts in the power
reduction circuit when using the battery
pack. The ju mper is not used o n the plugs
for the ac and mobile cords permitting the
full 15 wat ts output.

Op eration of the Regency HR-2A has
been most reliable at th e reduced output. A
pa rtial circ uit , showing the modification, is
sho wn in Fig. I , while Fig. 2 shows the
power plug o n the transceiver.

...W2KPE
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DIFFERENT
MOBILE
AND
FIXED
ANTENNAS
designed to improve 2m FM

T ired of spo tty. pick et fence mobile
o pe ration on 2m FM into your favorite

repeater? Read o n your XYL will hate
you , but you'll love the new ra nge and Q5
reports.

Whitmore Lake is abou t 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 Grea t Lakes repeaters took a
high hill , power, or a lot o f lu ck , with a
multitude o f dead spots throughout the area .
The problem was how to work into Detroit
with a Rising Sun Special 15W Super Snif
fer? An amp li fie r would cer tainly do the jo b,
but the cost was too much for the household
budget , without giving u p Saturday night
popcorn. So the idea changed fro m in
creasing power to increasing effective rad ia
ted power (a nten nas to you appliance ops) .
To inc rease antenna gain from a ~ wave to a
5/8 wave ante nna (a bou t 3 \> dB ) is easy. Go
down and buy a new anten na fo r abou t $30.
a mount , and drill a new hole , or go a
different way , save the car. and get more
gain. A Y1 wave an tenna see med the answer.
as it is abou t as long as the average 5{8 whip
and offers a smidgeon more gain . To elimi
nate flutter, a solid or very stiff rad iator was
needed. No t wanting to be outdone. by
mounting the hal f wave above a Jh wave
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Henry B. Ruh WB8HEE
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 stat ion ante nna , and mount it on the
car - no mean task indeed . Since the anten
na is 38 in . from top in sulator to top of
radiator, and a Jh 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 o f the old VW
square back. Mount two plumbing floor
flanges, o ne o n top and one o n the bottom

Fig. 1. Mounting the Ringo an ten na 52 wavelength
above the au tomobile 's roof does won ders for your
radiation pattern .
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9 in RG- I I/ U

RG- 9 / U TO
XMTR

PL-2 ~8

PI..-2 ~9

IPL - 2 ~9

11 8 ,n RG- I I/U

.,
/'J

PL-2~9-C

~,.,

U "-,,
"-PRE'MADE HARNESS

~r--;

U

"
U

with 3fl6 in. bolts, two of which run
through the carrier ho les . Screw a 3 1 in . long
I in. 0 0 water pipe in t he t o p fla nge, weld a
6 in . stainless steel spri ng on to p of the pipe
and a 4 in. piece o n top o f t he spring and
mount the Rin go o n to p o f t he 4 in. p iece .
Shuza m , a new super mo bile an tenna which
doesn't get perm anent wave treatment on
bridges or t rees. Leaving the sp ring o ut can
cause a lot of troub le, as the fir st mod el
proved.

RG-8 was used for feed line , d ressing 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? Fan tastic !
Wh'ile the useful limit of range into Detroit
was west to a few mi les past Ann Arbo r,
range was now ex te nded to Jackson , Michi
gan , with spo tty results from Parma . An
increase of 30-40 miles. Noth ing short o f
spectacular.

-

. ..WB 811 EE

No w 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 chario t) . Stack it o n to p of a 4
d ipole array for additional gain and range . If
the dipol e is set up for unidirectional cover
age , the CushCra ft Ringo , when mo unted 38
in. above the t o pmo st elemen t of the o ther
an tenna will fill in the back and side areas to
round o u t t he pattern wit h some addit io nal
fo rward gain . If the ver tical dipoles are
arranged for o mnidirect io nal gain , the figu re
and range are increased in all directions.
Again, the bottom insu la tor of the Ringo
should be 38 in. above the top of the
uppermo st dipo le ele me nt. To match in to a
son coax, make a harness of t wo lengths,
each I 18 in. long of RG 11 solid coax.
Connect o ne end to the Ringo , the o ther to
the end of the harness supplies by the dipole
manufacturer (i.e ., F M4D) and con nec t the
other ends to a T connec to r, to which you
co nnec t the coax fro m your transceiver. If
this st ill doesn't give you enough ra nge, buy
an amplifie r.

Fig. 3. The Ringo can be adde d to a dipole array
to improve the radiation pattern.

SPRING

BASE

ex
~ANTE

1-/

PIPE

•

PIPE

(

Fig. 2. A sprmg is used as the Rin go/pipe junc
tion . . . this makes it easy on those low
hanging branches.
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Clifford Kliner t WB6 BlH
520 Division Stree t
National City CA 92050

•

,

.ti ll inexpensice rig offerillg compact construction
without sacrificing circuit quolity,

T h iS article describes a simple narrow
band two me ter FM transmitter that

uses inexpensive transistors and prov ides a
little more than o ne watt o utput. It features
double-tuned circuits fo r selec tivit y , a
mosfet buffer for frequency stability, and
voice-shaped audio frequen cy response.

For t he amateur wh o has had some
experie nce in so lid state VHF circuitry, this

. transmitter can provide a conven ien t and
inexpensive way to join the activity o n the
local repeater . Although th is art icle describ es
a base stat ion unit, this circuit could a lso be
used as part o f a handy-talkie o r mobile
installation .

The Circuit

The tran smitter is built in three semi
modules ; the voltage con trolled crys tal oscil
lator (VCXO), the a mp lifie r-doubler (Amp
Doubler), and the power supply . Figure 1
shows the VCXO . Two 40398's amplify a
ceramic o r crysta l microphone input to drive
a pai r of MV-835 varicap diodes. Bypass a nd
coupling capacitors were selected to give a
one dB 300 to 3000 Hz bandpass . A sma ll
amount of negative fee dback was used on
the second 40 398 ( 100 K resisto r) to reduce
excessive gain , wh ile slightly reducing d istor
tion in tha t stage . It may also help to
improve bias stabili ty , thus improving the
frequen cy stability o f the osci llator since the

MAY 1973

varicaps are biased direc tly by the collec to r
o f the 40398 . Using this d irec t cou pling
eliminates the need for a cou pling capacitor
and separate bias for the varicap. The varicap
wou ld be biased at the same voltage as the
collec to r q uiescent voltage a nyway. The
only drawback is the fact that the fr equency
stability is dependent o n the bias stability of
the 40398. Using two varicaps in parallel
provides more dynamic capac itance change,
even though it dou bles the total capacit ance.
Direct FM is used on the 18 MHz funda
mental cut crystal. The crystal was cu t for a
20 pF load ca pacita nce . The 2 N9 18 oscil
lator uses an old and familiar circuit to drive
a 3N I 28 mo sfet buffer. The common source
buffer provides abou t 1.3V rms at the input
o f the Amp-Doubler. The use o f a mosfet
buffe r reduces the problem o f frequen cy
"pulling" ca used by tuning o r load changes
in the Amp-Doubler.
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Fig 1. VCXQ Board . Capacitors marked with + are electrolytic. Capacitors marked with * are mica.
Other capacitors ar e disc ceramic. C5 is a small ceramic trimmer.

A 24V rms 20 volt-amp power t rans

former, a bridge rectifier , and a large filte r
capacito r provide 28 vo lts to drive the last
three stages of the Amp-Doubler. A dro p
ping resistor and zener diode wi th another
large capaci to r give clean regula ted voltage
for the VCXO and first doubler.

The Amp-Doubler is the most interesting
and mo st difficult part of the transmitter.
Many basic considerations go into VHF
transmitter circuit ry. As frequency decrea ses
there is a six dB per octave increa se in
transistor gain . T his can give a stage mu ch
higher gain at lower frequencies , and cause
low frequency oscillation . This t ype of
oscilla tion can usua lly be traced to poor
power supply bypassin g, component se lf
resonances, o r rf choke resonances with
other circuit ca pacitances. Each stage mu st
be bypassed so as to be affective at lower
frequencies as well as at VH F. This is the
reason for dual bypass capacito rs. Any rf
chokes should be low Q. Wirew ound resis
tors and ferri te beads have good success , but
o rd ina ry carbon resistors can be used with a
Q of almost zero. Co llector rf chokes can be
eliminated by using a coil that is part of the
tuned circuit to supply B+ curren 1. Int er
stage coupling was accomp lished by experi
mentally tapping coils to o btain an approxi
mate match . Effic iency could probably be
mu ch better , but each stage could be easily

driven to meet o r exceed its power rating.
Resistors are used across tuned circuits
where necessary to reduce any tendency
toward parasi tic osc illation. Since the first
two stages use double tuned circuits, the
problem of unwanted harmonics from the
osci llator gett ing through are grea tly
reduced. This makes two tuned circuits at
eac h mu ltiplied frequency .

Construction

A popular sma ll size LMB cabinet ( LMB
No. CO-3) was used for this project. The first
ste p was to secure parts for the power
supply and asse mble it on the chassis pro
vid ed with the ca bine t. The VCXO was
asse mbled q uite easily with the pc boa rd
layout provided for it. All parts on the
VCXO were mounted by solde ring directly
to the board , including the He 18/U cryst al.
The board was a double clad epo xy ty pe
with enough o f the foil on to p of the board
e tc hed away for the componen ts to pass
through. The top fo il is then gro unded to
the outer botto m foi l. Since it was difficult
to f ind a small 5K audio taper potent iometer
in a small size at low cost, a standa rd
t ransistor rad io control was used. The lugs
fo r the switch on the pot were simp ly cut
o ff and not used . The frequency trimm er
capacito r with about 20 p F could have been
used. Tubular components such as resistors
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WILL
USED FM GEAR

Compare our prices on these fine pieces of FM gear...

General Electric Transistor Progress Line TPL.

These units have all solid state receiver, exciter and
power supply. Standby drain is under 50 mils which is
ideal if you are in the habit of leaving the rig turned on
when you leave the car, or if you have battery problems.

All are narrow band and can be used for commercial service if desired.

Model FE73JA6 80 watts output .................•..•. $195.00
Model TE63JA6 50 watts output ......•.•............. $165.00
Model TE53JA6 35 watts output $155.00

These units are complete with mike, power speaker and cables when needed.

For motorcycle fans we offer a real deal!

Motorola T33BAT 10 watts out on two meters, solid state receiver and
power supply. Easy conversion to 12 volts if needed,
(see article on page 26 of Ham Radio for July 1972
for details). Most are complete with mounting
brackets and accessories. These are a real steal at
only $65.00

Send your check or money order today to:

DuPage FM, Inc.
P.O. Box 1
Lombard, III. 60148

Terms: All equipment sold as is. If not satisfied return for exchange or refund
within five days of receipt, shipping charges prepaid. Illinois residents add 5% for
sales tax.

Phone : 312-627-3540

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - --'
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Fig. 2. Amplifier-Doubler strip . Unmarked parts: Ll - 10 turns #26; L2 - 10 turns # 26 cen ter tap
ped; L3 - 8 turns #24; L4 - 8 turns #24 center tapped; LS - 5 turns #24,3/8 " long, tapped at 1.5
turns an d 3 1/4 turns from th e "cold en d "; Cl - 2.5 to 11 pF; C2 - 5.5 to 18 pF; C3 - 3 to 15 pF.
(LI through LS wound on 10/32 Glas tork forms. Ll, L~ - iron slug, L3 , L4 - brass slug.)

As previously mentioned , the Amp
Doubler is the mo st important part o f the
transmitter. Generally, circuit lay out and
const ruct ion a re most important in VHF
tran sistor amp lifier design . The ch assis
should be highly conductive and copper is
generally used because of its availability in
pc board stock. Since the copper fo il is thin ,
it is light and easy to heat for solde ring , and
the epoxy board provides excellent strength.
Ep oxy board provides excellen t strength
under so lde ring and unsold ering of experi
menta tion . Short and direct wiring is
sta ndard procedure for rf circuit ry since a ny
conduc tor has a resistive and inductive com
ponent that may be significan t compared to
o ther circuit impedances. All gro unds in a
st age should be as close together as possible
because the chassis may have significant
inductance between ground points. Good
emi tter bypassing is important fo r go od gain
in commo n emitter stages , Unwanted inter
stage coupling causing instability can be
noticed by strange tuning characterist ics as
well as outrigh t oscillation. Care should be
taken to see that each tuned circuit tunes
smoothly to a relatively broad peak, and
drops off symme trically on both sides o f the
peak . Of course, t he c ircu it should be
checked to see that it t unes both ab ove and
below the desired freq uency so that the pe ak

+28

.0 1

I2 ~
5 1

T I 0 1-04 ZENER0--0 220 wv +20
us VAC IW 2W REG,

60 Hz
+ 3000",F .0 1

0-
~ 1 TO

II PTT

2 0 1

~J
Fig. 3. Power supply. T1 has a 24 V, 20 volt-amp
secondary. D1- D4 are 400 PIV one am p. 51 and
52 are 5P5T toggle switches and th e two pilo t lam ps
11 and 12 are 28V surplus.

and elec trolytic capacitors were mounted
perpendicular to the board to conserve
board space. After comp leting the assembly,
the shorting wire was removed from t he
leads of the 3N 128. The leads were sh orted
together to prevent damage to the insulated
gate junction. No trouble was encoun tered
with the VCXO, and both units th at were
built worked the first time . It was possib le
to h ear the out pu t o f the VX CO in a nearby
FM receiver on the t wo me ter frequ ency . As
a matter of fac t, with about a foo t of wire
on the VX CO, it could be used as a
transmitter with a ra nge of about fifty feet.
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Fjg. 4. Full size pr imed drcui t VCXO board layout.

is 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 peak s
or strange tuning character ist ics appear, they
can usually be eliminated by putt ing re
sistors across tuned ci rcu its. Resistors be
tween 4 70 and 4 700 ohms usually will give
desired results. Using resistors in this way
can be thought of as a cheap and d irty cure
for poor comp onen ts and layout , but it
works. In any case, comp lete stab ility should
be attained before putt ing the transmitter on
the air , and efficiency is a secondary co nsid
era tion. The common pract ice of tuning and
experime nting with a minimum of shie lding,
and closing the shielding after the circuit is
stable provides a safety factor on stabilit y.
Heat dissipation is a major limiting factor in
so lid sta te circuit ry . Care must be taken to
assure that transisto rs are not destroyed
during prolo nged periods of tuning since
mismatch conditions produce h ighest heat
dissipation. In normal operating, t ransisto rs
in the Amp-Doubler st rip are running near or
exceeding their co ntinuous duty dissipation.
The transist ors will become quite hot if the
transmitter is keyed cont inuously , but
normal FM transmissions are seldom more
than a few seconds long on a busy repeater.
If adeq ua te heat sinks were prov ided , the
tran sistors would be within thei r ratings,
however.

Specifically . the Amp-Doubl er housing
was built o f double clad printed circuit
board . Partitions betwee n stages stiffe n the
st ructure, provide shieldi ng, and holes in the
shie lds a llow coupling. Componen ts were
asse mbled by so ldering their lead s together
as closely as po ssible . 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 o n the sa me form in the
first section of the Amp-Doubler. After fina l
tweaking, the windings were about ~.. apa rt
o n the fo rm. The cores (slugs) in the first
two coils were ob ta ined from Micrometals,
228 No . Sunset , City o f Industry , CA
9 174 7, part number 36-1 185. When the first
doubler is comple ted , it can be checked.
Drive and power was measured by measuring
the voltage drop across the emi tter resist or.
1.5V was obtained across the 330n resistor,
giving 4 5 rnA. This ma kes about 80 m w, but
t ransisto r and o ther component charac
teristi cs will vary, making different trans
mitter versions different. After it was estab
lished th at the fir st stage was being d nven,
the output was tuned with the aid of a grid
dip mete r used as a wavemeter. No instabil 
ity was encounte re d un til the fo llo wing stage
was asse mbled. At this time , resist ors were
added to stop the ins ta bili ty . Drive to the
following stage was measured by measuring
its em itter voltage and tuning the previous

Dou bler and smplitier section of transmitter. N ote
th e h eat sin ks and shielding.
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Fig. 5. Approx imate locations of parts on VCXO board.

stage for a ma ximum. The slugs in L3 a nd
L4 were made by cutting off brass bolt s and
sawing a notch in them to allow tuning. The
other stages are capac ito r tuned . The capaci
tors were the JFD DVI I type, as list ed in
the sc hema tic. Coil forms are mounted
vertically in the housing th rough holes in the
chassis, and secured with epoxy. L5 and L6
were mounted perpendicularly to each o ther
to reduce spurious coupling. After drive and
output was o btained in all stages, fin al
adjustments were mad e to o btain d esired
power levels . Coupling taps on coils, and
coupling capac itors were adju sted for d rive.
Emitter resistors were adjusted, making
them smaller to increase transistor voltage
and power , or larger to provide grea te r
safety . This final tweaking is mostly a matter
of personal feel , looking for smooth tuning,
good eff iciency, and good power . After
everything was se t, the coils were do ped ,
cold solder joints cleaned up , a nd com
ponents epoxied down secu rely. A hair dry er
was found to be very helpful to make the
epoxy flow smoothly and cure fa st. Some

Top view of VCXO board.

70

care was taken to prevent epoxy from
connecting rf po ints to ground because it
does have some conductance. Finally , the
last portions o f the shield were so ldered in
place as well as possib le, considering the lack
of space while reaching down inside the
shields. A last clean-up can be mad e with a
so lven t such as to luene o r lacquer thinner to
remo ver so lder resin and o ther sma ll fo reign
part icles.

Conclusion

The results of this project were com
pletely successful as they were planned . The
one watt power is co mp letely adequate fo r
use in a repeater sy stem, and increasing
power would be very expensive compared to
the cost o f a one watt stage . To get a good
ten dB power gain would cost about ano t her
ten dollars in transistors alone. A big mis
take o n th is proj ect was making the trans
mitter a single channel device . this depends
o n local ac tivity, o f co urse , but three
channe ls shou ld be about right. With a
tripler and amplifier it should be possible to
ge t a watt on 4 50 MHz, but t est eq uip me nt
(and experience) are lacking. This would
make an excellent base station, and tripling
would give wideband deviation which is st ill
used o n 4 50 . T he audio on this transmitter
was left linear , bu t all so rts of aud io clipping
and comp ression can be used to increa se
in te lligib ility.

Circuit boards will be available from MFJ
En terp rises, P.O. Box 494, St ate Co llege MS
29762.

. ..WB6BIH
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Tom Yocom WA0 ZH T/1
21 Bayberry Road
Acton MA 01720

"MINI" REPEATER

CONTROL SYSTEM

PART

Photo 2. D TS in terconnec ted to the system logic
unit for bench testing.

placed in the OFF position (except for the
RING signal switch). The switches should be
opera te d only when a bench diagnost ic 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 o peration. More ty pically, though,
external contac ts, cont rolled via a landline
or radio link , are used to provide the contac t
c lo s u res analogous to the simu lation
swit ches.

Photo 3 shows the front panel o f the
diagnostic test set. Notice the pushbutton
switch provided for simultaneous lamp and
oscilla tor test. The TEST switch was in
clude d so that the unit's basic test aids could

P art I described a " Mini" Rep eater
Con tro l syste m composed of approxi
mately 30 integrate d circuits. (This

cou nt includes basic syste m logic, identifier,
identifier decodin g, and lamp drivers for the
diagnost ic test set.) The contro l syste m
included t imers, an identifier , and the re
lated logic to fully implement a repea ter
eq u ipped wit h an autopa tch. The system
used a method of construction designed to
allow the syste m components to be easily
accessed for servicing. A modu lar approach
was employed and fea tured a Diagnostic
Test Set to facilitate stand-alone testing as
well as system performa nce monitoring.

Diagnostic Test Set

Pho to 2 shows how the diagnostic test set
(DTS) is interconnected with the system
logic uni t (SLU) for bench testing. The DTS
consists o f a series of switches and lamps and
an integral audio oscillator. The switches are
use d to simu late inputs to the contro l logic
comparable to those normally generated by
the "su pport " circuits, i.e., carrier detec tor.
tone detector, ring signal detector, etc. The
lamp s are used to display the formal ou tputs
as well as intermediate test points. The
oscillator is provided to facilit ate evaluation
of the id entifier and pseudo ring signal
indicato r.

When the test set is use d to monitor the
" live" system, the simu lation switches a re all
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Photo 3. Front panel of cliagnostic 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 o f 20 individual lamps
arranged ( top-to-bot tom ) as formal outputs,
informa l outputs (test points from within
the control logic), and inputs. There are 8
switches for simu lating various input com
binations.

Test Procedure

With 8 di fferent input switches, each
capable of being turned either ON or OFF. it
is possible to configure 256 different switch
se ttings! Fortunately , we are not interested
in aU of the combinations. In addit ion, since
the logic bei ng tested incorporates memory
elements and timers, t he prope r output is
not predictable in terms of the inputs alone;
we need to establish an orderly seq uence of
instructions - a program - which can be
followed to systema tically evaluate the
system contro l logic. It is necessary to
establish a known starting point and then
perform the step-by-step analy tic procedure.
A kno wn sta rt ing poi nt is established by the

logic init ializat ion switch (l NIT) included as
an integral part of the System Logic Unit.

The fo llowing paragraphs presen t the
individual "programs" req uired to evalua te
the syste m control logic. In all of the
programs, " VE RIFY" steps indicate the
expected response ; fa ilure to observe this
response indicates an abnorma lity. In many
cases there will be responses that need not
be verified a nd should therefo re be ignored,
e.g., a n I.D. may be produced as a natural
part of the normal operation and ye t may
not be of interest to the particular test in
progress.

lnirializatlon 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 :

3 . lamp display
b . audio oscillator
c. identifier
d. transmitter keying

I . Interconnec t the Diagnostic Test Set
(DTS) and System Logic Uni t ( DTU) as
sho wn in Photo 2.
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2. Attach power leads to the banana plugs
o n the SLU. A 12V. 2A , source is
required; a battery or regula ted supply
may be used.

3. Place all simula tion switches in the OFF
position. Th is assures a known set of
initial in puts to the logic.

4 . Turn POWER switc h O N (Iocated o n
SLU). Th is switch con trols the dis tribu
tion o[ 12 V to the SL U and DTS.

5. Verify pilot light on SLU. The p ilot ligh t
is connected to the ou tpu t of the SLU's
5 V regulator. When the ligh t is on, it
indicates that J2 V is available to both
units and that 5 V is available to the
SLU.

6. Perform Lamp/Oscillator test. Press th e
lamp/oscillator TEST switch on the
DTS; all lamps should tum on. Careful
examination of the lamps in the off state
should reveal tha t the lam ps are sligh tly
on all of the time.

7 . Momentarily press the Logic Initializa
tion (I NIT) switch; wait fo r BURST
ME1I.1 to extinguish . The initializa tion
switch (INI T) forces the logic in to the
repeater mode, clears any pending iden ti
f ication. and terminates an l Il- in -pro
gress.

8. Press KEY switch on SLU ; verify
TRANS light ON on DTS . The KEY
switch causes the transmitter t o be
key ed; the TRANS light is turned ON
whenever th e transmitter is keyed.

9. Momentarily press J.D. button o n LSU ;
verify I.D. sequence in DTS speaker.
This checks ou t the iden tifier.

Input Signal Program

For each of the 8 simu la tion switches,
perform the following steps:

l. Place switch in O N position.
2. Verify that the associated lam p is ON.
3 . Place switch in the OFF position.

NOTE: At the complet io n o f this test, aU
switches should be in the 0 FF position.
Because the RING switch was operated, an
l.D. will be generated. Because the BURST
switch was operated, the BURSTMEM lamp
will be on for 5 seconds.

Ring Signal Program
I . Set RING switch ON . Th is simulates t he
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presence ofa ring signal on th e telephone
line.

2. Verify tone in speaker. Th is is indicative
of the audio that would be direc ted to
t he transmitter.

3 . Verify TRA NS light ON. The transmitter
is keyed to broadcast the ring signal.

4 . Set RING switch OFF. R emo ve the
simulated ring signal.

5. Verify J.D. 8 seconds after performing
step 4 . Use of the transmitter requires an
even tual identification; the anticipator
causes the I.D. to be generated.

6 . Set RING switch ON . Simulate tele
phone ring signal.

7. Press ID button o n SLU. Initia te an J.D.
8. Verify blockage of pseudo ring signal

during I.D . The ring signal should be
presen t bef ore and after the I.D.

9 . Set RING switch OFF. I.D. will [0 110 10.

Repealer Program

I. Set RPTR ENABLE switch ON . Allo w
use of the transmitter for repeater or
au topatch operation.

2. Set CARRIER switc h ON. Simu late the
presence of a signal on th e input [re
quen cy.

3. Set Burst switch ON . Simulate receipt o f
a burst tone.

4. Verify TRANS light ON . Th e TRANS
light sho uld come on only if a signal is
accompanied by a burst tone.

5. Set BURST switc h OFF. A burst tone is
only req uired at the beginning of a
transmission.

6 . Verify TRA NS light O N. Although the
burst tone is removed. the transmitter
should remain keyed; this is the basic
logic of burst access.

7. Se t CAR RIER switch OFF. R emo ve the
simulated input signal.

8. Verify BURSTMEM light OFF 5 se
conds after performing ste p 7. The
B URSTMEM ligh t represe n ts the
amoun t of time during wh ich a new
carrier will be ac cepted without a burst
tone.

9 . Verify J.D. 8 seconds after performing
step 7 . Because th e transmit ter was
used, an I.D. is pending and will be
initiated by the anticipato r.

10. Set RPTR ENABLE switc h o ff.
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SPACE·MATIC 21 ·8
This S W IT C H ABLE keyer g ives
you "eig h t-k e y e rs- in-o n e." R e ar
switc hes c a n de lete dot o r dash
m e m orie s o r c h ar J w o rd spaci n g.
In st a n t start, self-co mp let in g dots .
d ashes and c h ar .lw o rd spac ing .
Adj . we ighti ng. s td etcne/sceaker.
dot-dash memo r ie s. Iambic. 11 5 V
a c or 1 2 V dc (SM -2 1 B c ntv .) S h .
wt. 4 Ib s . . ...•. , •... . $89.50

ELECTRONIC FEATHER
TOUCH KEY
A c o m p le t e ly solid-state key. D e
tects mere to uch o f f inger. Use as
si n gle or t w in lever key . Operates
with all positive or negative
gro u nd digital k ey e rs_Sh. wt. 2
Ibs. ... . . . •.• _ .... _ • . $ 2 2 .9 5
( R e mot e S IS S wts. for MM ·500B
and MM -8oo01 $27 .95

MEMORY·MATIC 500·8
500 or 800 bit R/W memory.
Stores either a single message or a
number of sequential messages.
" M essa ge Stop" for c h a r . in se r
tion. Near-full and Over lo ad
alarms, remote co n t rol for Stop!
S ta rt of m essage. I ncl . SM-21 B
features. Sh. wt, 4 Ibs. (500 bit
m emory ) ..• . • • • _ • " • $198.50
1800-bit memory) •. • . . $219.5 0
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HF FREOUENCY
ST ANOARD - FMS·3
M ar k e rs at 5, 10, 25, 5 0, 100,2 0 0
and 4 00 k Hz . 400 k Hz c rv ste t. No
un wanted markers. L a t est low 
power IC s. Oec, a nd outpu t bu f ·
t er e d o S h. wt, 2 Ibs (Less B at -
teries) $32 .95

I

CRICKET 1
The " f e a t u re -p ac k ed" moderate
Iy ·priced key er! Keyed time base.
Jd m · p r o o f spacing, stdetone/
spe a k e r . Rear c o n tro ls for weight,
speed , vo lu m e. l one, auto-semi
eutc .. t une. 1 15V a c or 1 2 V d e .
S h . wt, 3 Ibs. • . . . .. .. . . $ 49.95

MEMORY·MATIC 8000 OElUXE
Capac ity for 8000 bits in 8 Read!
Write P luggab le Memor ies. Each
memory c a n store either a single
message o r a number of seq uent tat
messages. N ea r-fu ll and Ove rload
ala rms. " M e ssa ge S t o p" for c h ar.
Insert ion . " Fu ll Cor urot" w eig h t
ratio . message in t e rr u p t sw itch .
va r, tr ans. delay. 11 5/220V ac ,
5 0 /60 H z , i nct. S M-2 1 Band
M ST 6 0 features. Sh. WI. 8 Ibs.
IIne l. 3 ·500 a nd j ·1000 bit
rne rno ries.} ....•... . _ $ 398.50
Additional Memories.. 500 bit fo r

. .. . ........ . _ $21 .50
. . . • . . .. .. . . . 1000 bit $37.50

~Lro~ [fl]lJ1J Data Engineerin g
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EXCITING NEW FM 'RODUCTS

REPEATERID
H ig h ly stab le osc illator for
au to matic ti ming. AC or
DC operatio n . A OM pro
v ides f or mo re t han 2 5
c h a r ac t e r s, mo re t han
necessary for DC " a n y
c a ll" A PT . AUX is a uto - .
ma tica lly added t o 10 if
desired w hen mai n power
is lo st . T oneburst o p e ra
tio n ava ilab le .
10 -1 01K P.C. Board Kit
. $ 49.95

10 ·101 P .C . Boa rd, w ir ed
and test e d $ 6 9.9 5
I D - 1 01 A Assemb led in
l }s" rack cab in et $109 .00

VHF FREOUENCY
STANDAR D - FMS-5
Ca l. re c eive a n d tra ns m it
c ry st a ls in 10, 6 , 2 a nd 1'1.
meter F M ba n d s . Mark e rs
for a ll FM cha n nels . C hec k
devia tio n. Prec isio n 12
MH z c r y sta l. No unw ante d
mark e rs. o sc . a nd o u tput
b uffe red. S h. w t. 2 Ib s.
( L e ss Batteries) .. $44.50

TONE DECODER
Ver sa til e si n gle / d u a l tone
decoder. PL L circ u it ry fo r
extr e me stab ili ty . 1 a mp
o u tput re lay c a n b e rese t
a uto matica lly or ma nua lly .
Monitor posit ion . Adjus
tab le_ sensi t iv ity . Inte r na l
st rap se le c ts s in g le or d u a l
to n e o pera tio n .
T D· 2 K Comp lete Kit
. $31.95
T O-2 Si n g le/ Dua l To ne De
c o d e r $ 3 9 .9 5
(S p e ci f y any t req , a bove
1200 Hz l

AUTO-PATCH CONSOLE
Thi s mo b ile o r h o m e c o n
so le in cl u d e s all the fea 
tu res you n e ed for c o m
p lete au to-p atc h opera t ion.
A T o uch-Tone Pad ; a n
automatic d ia ler for se nd 
in g one ac cess c o d e pl us
five Tou c h -Tone p ho ne
n u m bers; a single/dua l t o n e
b ur st e ncode r ad just ed to
your c h o ic e of frequency
above 1200 Hz , a nd a
b u ut-In m otor. C o mplete
PTT operat io n w it h o ne
seco nd t ran smi tt e r hold.
APC-4K Complete K it

. .. . . . . . . . . . . . . $84 .50
AP C-4 Assembled • $98. 5 0

PAD-PULSER
Now you ca n al so ob t a in
pulsed o p e rat io n f ro m
you r Touch Tone P a d .
Convert To uch -Tone fre
que ncie s to dec ima l pul ses
at 2 8 05 Hertz w it h just a
flip of t he switc h . O p tion
c a n be add ed to TTP·2 / K,
TTD-4/K a nd APC -4 /K.
PP-1 2 K P.C . Board K it
· $22.95
PP-1 2 A ssemb led . $29.95

TOUCH-TONE PAD
In less than 15 mi n utes
you c a n co nve rt your por
tab le tra nsceiver to T ouch
Tone operat ion.
TTP-l K Complete Ki t
· , $34 .50
TTP-l T ouch-T one Pad
·· · ·· $ 4 4 .50
Assembled in a ttract ive
c a se f or h o m e o r mob ile
use. Comp le t e PTT o per a
tion wi th o ne sec o nd trans
mitter hold . Bu ilt -in m on i
t o r ,
TTP-2 K Comp let e Kit
. . . . . . . . .. • . . .. . $ 34.50
TTp· 2 ( A sse m b le d ) $ 4 4.5 0

TOUCH-TONE OECOOER
A highl y reli able twelve
digit d ecoder w it h input
protect ion , a n d P L L c ir
cu it ry ' f or ex t remely stab le
ope rat io n. Heavy d u ty o ut ·
p u t relay s, small size , p lu g 
in c irc u it boa rd, A ll t h ese
major f eatu res a t an UN ·
BEATABLE p rice.
TTD-1 2 K P .C. Bo ard Ki t
· $ 8 9 .5 0
TTD-1 2 Touch·T one D e-
c o de r $1 29.50

-'
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TOUCH-TONE DIALER
The elect ronic touch-to ne
dialer for h o m e and car.
It's safer and more accu
ra te to u se t han a pad.
M emory includes Acc ess
C ode p lus five p hone n um
b ers. N u m bers eas i ly up
dated . Bu ilt-i n mon itor.
Comple t e PPT ope ra tio n
with tra n smi tte r h o ld .
TT D -4 K (Complete Kit)
... . . . . .. .. . . ... $49 .00
TTD-4 (Asse m bled ) $59 .00

S-year guarantees. Send for Catalog

2-METER PREAMP
• . . .. . . . . . . . . $9.50 K it
. . .. . . .. . . $ 12 .5 0 Wired

2 0 d B Gain , 2.5 N.F. 12 V
dc , S ize 1" x l Y.. .. x Y:." .
Di od e p rotected MOSF ET.
90-d a y gu a rantee . S h . wt. 4
oz. Majo r Com ponents
S eparately S hi e lded.

TONE ENCODER
E ig ht p re-adjusted to nes.
Duratio n and O u t p u t ad 
justab le, PLL c irc u it r y f o r
ex t reme stab ility . Cho ice
o f c o nt in u o u s o r t o n e
bu rst opera t io n. To ne
b ur st ope ra tion req u ires no
b a tteri e s. Easy t o install.
In cl u d e s t hree special
si ngle o r dua l t o n e s.
T E8 - K Complete K it

. .. • ....... ...- .. .$31.95
T E -8 Tone Bu rst E ncoder
( 18 0 0, 19 50, 2100, 2 2 5 0 ,
2 4 0 0 , p lus any 3 si n gle o r
dual to nes above 1200 H z .)
.. • . . • . • . • . . , .. $39.95

•
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Autopatch Program

I. Set RPTR ENABLE switc h. A ll on
repeater o peration.

2. Set CARRIER switch ON. Simulate a
signal o n the input.

3. Set BURST swi tch ON. Allo w signal to
be acknowledged .

4 . Verify TRANS light ON. Transmi tter is
granted .

5. Set BURST switch OFF. Burst tone is
required only fo r initial access.

6 . Set PATCH ENABLE switch ON. Allo w
th e ".. " to configure the sy stem as an
autopatch when it is received.

7. Set TO NEI switch ON. First tone [or
". " character.

8 . Set TONE2 switch ON. Second tone [or
".. .. character.

9 . Set TONEI and TONE2 switches OFF.
Remo ve th e .,. " character.

10. Veri fy PATCH light ON. Tlz e patch
mode is entered when the ". " is re
ceived.

11. Verify TRANS light ON. Tile transmit
ter should be enabled for th e patch
(providing ENABLE RPTR is ON).

12. Verify AUDIO light ON. The audio
input to the transmitter is switched
when a carrier is presen t and th e system
is in the patch mode (see step 1).

13. Verify TEL light ON. Tile telephon e lin e
should be connected when the "* "
character terminates.

14. Set CARRIER switch OFF.Remo ve til e
signal from th e input.

15. Verify AUDIO light OFF. Tile input to
th e transmitter is not switched when a
carrier is not present.

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

17. Set TONE 1 and TONE3 switches ON.
Simulate th e "#" character.

18. Verify PATCH light OFF. Tile system
should revert to th e repeater mode when
the "# .. character is received.

19. Set CARRIER switch OFF. R emo ve tile
inpu t signal.

20. Verify J.D. 8 seconds after performing
step 18. An J.D. will be pending d ue to
the transmi tter usage; th e an ticipa tor
will ge nerate th e J.D.

21. Set PATCH ENABLE; RPTR ENABLE,
TONEI , and TON E3 Switches OFF.

76

2-Minute Timer Program

I. Set RPTR ENABLE switch ON. A llow
repeater operation.

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

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

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

5. Verify TRANS light ON. Input signal is
being repeated.

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

7. Verify TIMEOUT light ON. Tile timeout
flip -flo p is set when a two minute
timeout has occurred .

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

9. Set CARR IER switch OFF. R emo ve
simulated input signal

10. Verify TI MEOUT light OFF. Timeout
flip -flop is reset when the carrier IS

removed from the input frequen cy.
I I . Set RPTR ENA BLE switc h OFF.

NOTE: A seemingly inappropropria te
1. 0 . may fo llow Step 9 due to contact
bou nce in the simulation switch.

I-Minute Time r Program

I . Set RPTR ENA BLE and PATCH EN
ABLE switches ON. Allow re peater and
autopatch operation.

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

3 . Set BURST switch ON. A ccompany
signal with burst tone.

4. Set BURST switch OFF. Burst signal-is
momentary .

5. Set TONEI and TONE2 switches ON.
Simulate ". .. character.

6. Set TONE I and TONE2 switches OFF.
Simulate remo val of ". " character.

7. Set CARRIER switch OFF. R emove the
input signal; this implies that the tele
phone party is talking.
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8. Verify TRANS light OFF, TELLIGHT
OFF and PATCH light OFF one minute
after performing s te p 7 . User must
transmit once each minute or system
reverts to the repeater mode.

9. V erify J.D. 8 seconds after TRA NS light
is turned OFF. Pending I.D. is genera ted
by the anticipator.

10. Set PATCH ENABLE and RPTR
ENABLE swit ches OFF .

3·Minute Timer Program

I. Set RPTR ENABLE switch ON. Allow
repeater operation.

2. Set BURST switch ON. Simulate open
access.

3. Set CAR R IE R switch O N for o ne min
ute. Simu late signal in input frequency.

4 . Momentarily reset CA RRIE R. Turn
CA R R IER switch OFF and then back
ON.

5. Set CAR RIER switch ON for one min
ute . Simulate signal in input f req uency.

6. Momentarily rese t CAR RIER. Turn
CA R R IER switch OFF and th en back
ON.

7. Set CAR RIE R switch ON. Simulate
signal on inpu t f req ue ncy.

8. Verify LD . three minutes from start of
second step . The system has been in use
for th ree min utes withou t the anticipa
tor producing an J.D. and so an J.D. is
required and generated by the J·minute
timer.

' 9 . Verify two minute sh utdown; timeout
light ON. S tep 6 generates a con tinuous
carrier on the input f requency.

10. Verify J.D. 8 seconds after the sh ut
down . The shutdo wn occurs 1 min ute
af ter th e J-minute J.D.; since the trans
mitter has been in use after the I.D. and
additio nal I.D. is pending and will be
produced by the anticipator.

11 . Set BURST , RPTR ENABLE and CAR
RIER switch OFF. Ex pect J.D. from
co ntact bounce.

2-Minute Timer Program (Autopatch Mode)

This program evaluates the 2-minu te
timer when the system is in the au topatch
mode.

MAY 1973

I. Set RPTR ENABLE and PATCH EN
ABLE switches ON. Allow rep eater and
patch operation.

2. Set CARR IE R switch ON . Sim ulate an
input signal.

3. Set BURST switch ON. Acco mpanied
with burst signal.

4. Set BURST switch OFF. Burst to ne is
mo mentary .

5 . Set TONE I and TONE 2 switches ON.
Simu late " *" character.

6. Se t TONEI and TONE2 switches OFF.
Simu la te removal of " * " charac ter.

7. Momentarily reset carrier. Turn CA R 
RIER switch OFF and the back ON.

8. Verify TRA NS ligh t OFF and PATCH
light OF F two minutes afte r step 7. A
co ntinuous carrier o n the inpu t fre quen
cy during the patch mode causes the
system to shut down the transmitter and
revert to the repeater mode.

9. Verify LD. 8 seconds after the sys tem
reverts to the repeater mode. The pen d
ing J.D. is generated by the an ticipator.

10 . Set CA RRIE R, PATCH ENABLE, and
RPTR ENABLE switches OFF. Expect
I.D. due to co ntact bounce.

l.D. Clock Signal Program

1. Momentarily depress LD . pushbutton on
SLU. Initiate an J.D.

2. Verify consisten t flash rate of CLOC K
lamp . The cluck generato r output is not
directly sam pled since the clock pulse is
of such duration that a lamp would no t,
respond. The cluck is indirectly exam
ined by looking at the outpu t ofgate 13
which reflects clock and fli p-flo p integ
rity .

Tone Generator Program

1. Depress LD. button on SLU. Initiate an
J.D.

2. Verify TONE ligh t ON in sy nch ronism
with audio heard in monitor speaker.
The TONE ligh t simulates the system 's
to ne oscillator used to generate the
pseudo ring signal and J.D.

Validated Carr ier Program

1. Set CAR RIE R switch ON. Simulate a
signal
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Fig. 13. 12V filter.
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2. Set CARR IE R and BURST switc hes
ON. Simulate use of the system as a
repea ter.

3. Verify IDP END light ON. Because the
transmitter has been used. and I.D. is
pending.

4 . Set CA RRIER and BURST switches
OFF. Remove the in pu t signal.

5. Verify 1.0. 8 seconds after performing
step 4 . The pending I.D. is generated by
the anticipator.

+ 12 "CLEAN"
+ 12 ~ -- - :-c::-:::-••
INPIIT J " F I I ~ 100 " F TO 5V REG.

... ",,- ... AND TIMERS
CERAM~'Cce l' ALUM. OR
PAPER, ti'VffiA-UM
LEADS

Power Distribution

The power for the system logic unit and
the diagnost ic test set en ters via a IO-pin
connector o n the SLU. The voltage su pplied
via the connector is inte rnally connec ted to
a pa ir of banana jacks. This is to provide a
pa rallel 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 remo ve
spikes by a filter netwo rk such as th e o ne
shown in Fig. 13 . The 12 volts is then
directly app lied to the UJT timers d iscussed

l!
TO IlOAGNOSTIC
TEST SET

Fig. 1 2. Overall p ower distri bu tion.

l.D . In Progr ess Program

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

2. Verify IDI NPROG light ON. Th e light is
ON while th e I.D. is being generated.

Transmitter Requests Program

l. Set RING switc h ON . Simulate a te le
phone ring signal.

2. Verify T RANREQ light ON . Th e trans'
mitter is requested wh en the telephone
rings.

3. Set RING switch OFF. R emo ve pseudo
ring signal.

4 . Set CARR IER switch ON . Simulate
signal on in put f requency.

5. Set BURST switch ON . Simulate burst
tone.

6. Set ENA BLE RPT R switch ON . Allow
repeater operation.

7. Verify TRA NSR EQ light ON. Transmit
ter req uested by repea ter.

8. Set PATCH ENABLE switch ON . A llow
auto patch opera tion.

9 . Set TONE ] and TONE2 switches ON.
Simulate th e ,, * .. character.

10. Set TONE] and TONE2 switches OFF.
Remove th e ,, * .. character.

II. Verify PATCH light ON . System is in
the auto patch mo de.

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

13. Set CA RRIER switch OFF. Simulate
called part)' being broadcast.

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

15. Set RPTR ENA BLE , PAT CH ENABLE
and BURST switches OF F.

16. Momentarily depress (NIT switc h .

I.D . Pending Program

1. Set RPTR ENABLE switch ON . A llow
repeater opera tion.

2. Set BURST switch ON . Accompanied
bv burst tone.

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

4 . Set BURST switch OFF. R emo ve burst
tone stimualtion.

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

6. Set CA R RIE R switch OFF. R emo ve the
input signal.

7 . Verify VALI D light OFF. A carrier is
not presen t.
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The average po wer consu mption of the
SLU is 275 milliamperes at 12 volts; the
quiescent po wer consu mption for the OTS is
280 milliamperes at 12 volts (during lamp/
oscilla tor test , the co nsu mp tio n increases to
63 0 milliamperes) . When the OTS is connec
ted to the SLU for mo nitoring the system 's
o pera tion, the total power consumption is
thus appro ximately 600 milliamperes at 12
volts. Variations on the order of 300 milli
amperes occur as the various status lamps are
ligh ted. Maximum power co nsumption is
approximately I amp ( 12 watts).

volt power is controlled by the switch in the
SLU enclosu re.

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 in tegrated circuit s will
not ha ve to endure the high curren t associ
ated with a cold lamp when the lamp is
initially turned on. The lamp drivers are
esse ntially transistor switches that ground
the appropria te display lamp.

The diodes are used to tie all o f the lamps
together for lamp test purposes. The diodes
isolate the lamps during normal usage while
permitting them to o perate concurrently for
test purposes. The tone oscillator, like the
lamps, is enabled by supplying a ground
signal. T he detailed oscillator circuit is

5 VOLT
REG

.22

asc

LAMP
TEST )-- -j

CIRCUlTR"f

IA

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 OTS ; 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 life and minimize the
curren t requirements (approximately one
half the curren t required a t 5 volts). When
the light is O N it indica tes tha t the regulator
is producing o utp ut which in turn implies
that the 12 volt input is prese nt.

The power supply is fused in the 12 volt
portion of the circuit for a current of I
ampere ; the 5 volt regulator incorp orates
curren t limiting and overvo lt age protection
as an integral part o f the design .

The raw ] 2 volt input is controlled by a
DPOT switch . When the switch is in the O N
position, power is applied to the SLU and to
the DTS (if the interconnecting cable is
plugged into the 50-pin con nec tor).

Figure 15 sho ws the p ower distribution
scheme for the DTS. A fuse is again provided
in the 12 volt line (I ampere rating). There is
no ON/OFF switch in the DTS since ail 12

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

SIGNETICS
LM 301

1 0 0 *
* USED ONLY ON

5 VOLT SUPPLY
FOR SLU

Fig. 15. Power distribu tion for the DTS.
Fig. 16. Partial diagram of the lamp display
circui try.

MAY 1973 79



RELAY SUPPLY

470 4700 4100 410

Fig. 1 7. Tone oscillator circuit.

1000

2NI111

RELAY

Fig. 19. The diode D 1 permits system monitoring.

OTHER
LAMPS

.,

\ LAMP
;;.,TtsT

used to monitor the sys tem's normal o pera
tion, an extra di ode is used to block the
external rel ay supply voltage from en tering
the display circuit ry. Figure 19 shows diode
D I connected to block the unwanted su pply
voltage . Failure to include the diode would
allow the external supply to flow through
the relay and in to the display circuitry and
associated power supply .

MONITOR
SPEAKER

IN645

shown in Fig. 17. Diodes D 1 and D2 allow a
single switch to be used for test purposes
with the 12 volt supply and 5 volt su pply
sharing a common ground re tu rn.

.,

Formal Outputs

The formal sys tem outputs (key tran smit
ter , enable tone generator, switch audio
input to transmitter , and connec t telephone
line) are already open collector switches and
can be used directly for en ab ling the display
lamps. However, so that the DTS can be

Lamp Drivers

The lamp drivers are essentially 2-input
NAND gates with o pen collector ou tputs
which function like conventio nal tran sistor
switches (see Fig. 16). For each point in the
logic to be sampled and displayed , a configu
ratio n such as is sh own in Fig. 18 is
emp loyed . The transist or switch in the lamp
driver is in parall el with the lamp test
circuitry (diode and switch).

Conclusion

The foregoing two-part presentation in
troduces a repeater cont rol system that
offers many of the features freq uently asked
for by repeater users. The initial design goal
was to create a small, reliable pack age that
would provide a good repeater without an
excessive number of compone nts. Since this
control logic was designed and built , the
state-of-t he-art has again progressed sign ifi
cantly; the diminishing co st of ROM
memories, coupled with the announcement
by Signetics of an I.e. timer, now makes still
another " generation" immediately feasib le.

I am curren tly pursuing a revised version
of the system employing these newer de
vices. While the system described here was
built using flat packs mounted o n "any
board " and unijunction timers cons truc ted
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 ex isting system serves as a
good star ting point fo r any serious repea ter
group.

\LAMP/OSC
J, TEST

LAMP

210 1N645V
50 PIN
CONN.

LOGIC
POINT'~-1:IC):>---j
TO Be;::

SAMPLED TTl
LAMP
DRIVER

Fig. 18. Lamp driver circui t. . ..WA\lZHT/1
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AUDIO BOOST
Joh n J. Schultz W2EEY11
40 Rossie St.
Mystic CT 06355
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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 u nit
unique is that it will deliver 5W continuous
(not peak) power output using 12-14V de,
requires no heat sink of any sort and
requires only a few external components.
The high impedance input (20 KU ) and low
impedance output (3 -Bn) make fo r easy
interface with a de tector stage output and a
loudspeaker.

Figure I A shows the internal circu it ry of
th e BHA-0004 . Basically it consists of a
pream plifier stage and a class B com plemen
tary audio power stage. The id le current and
ce nte r vo ltage are prese t for correc t opera
tio n over a wide range of load cond itions. A
20 m V maxim um input will pro duce 5W
output into 3S2 with a supply vo ltage of
12- 14V de. T he disto rt ion over th e
300-3,000 cycle range is less than 1%.

Figure 18 shows th e 8 HA-0004 con
nec ted 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 t20V MAX)

v suppCAP 3., , ,

,, * '"." "' ~s, " v
~~

"' ",0
a .. ,
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'''''''
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Small 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 u nits . 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 t he audio
section in a mu lti tude of receiver accessory
units such as outboard product detecto r
adapters, audio selec tivity units, e tc.

Basic Amplifier Unit

The heart of the accessory u nit, and
indeed almost the entire unit , is a new
microcircuit unit (hybrid in tegrate d circuit
unit , depending upon how you define such
units) developed by Bendix Semiconduc to r,
Holmdel. N.J. Designated the 8 HA-0004 and

Fig. 1. Internal schematic of th e BHA-DD04 amplifier unit (A) and schema tic of the amplifier as used
for an audio boost accessory unit (B).
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See youl dealer O( write:~
Barker & Will iamson. Inc . (~)

Canal Street, Bristol, Pa . 19007

B&WMODEL 331A
LITTLE DIPPER
A solid slale R. F. Dip Oscillator. Battery
operated. Ideal for lab. bench or field use
when measurements of luned circuits. an 
tenna and the many other needs of a grid
dip Dstill ater ar II require d.
Specifications:
Continuous 2·230 MHz with 7 plug .in coils
(all coils included)
Frequency Iccuruy "'3"
On e type 9 Volt battery 10 operate
PRICE ONLY $94.50

course, be elimina ted for use of the un it as a
straight audio am plifier, It was added be
cause of the speci fic use for whic h the
accessory un it was int ended - o pera tion of a
portable transceiver in a mobile situat ion 
since most po rtable transceive rs do not
contain noise limiter circuits. The capacito r
valu es shown are no t crit ical in an ap plica
tion where speech response only is required
and similar units of perhaps as little as half
the capacitance values shown may be used.

G. F. ELECTRON ICS Box 14 Greenwood , Mass. 01880

Construction

The photograph shows how the amplifier
unit is mounted inside a simple loudspeaker
enclosu re. The BHA-0004 is simply fastened
to the back of the loudspeaker face by
epoxy cement. This method of mounting
appears simple but is actually ex tremely
secu re. In fac t, it may be undesirable in
some cases since the unit cannot be removed
without breaking it, other than by the use o f
special epoxy cement solvent. The capaci tors
are wired directly to the amp lif ier unit and
between the unit and the pote nt iometers
mounted on the loudspeaker enclosure wall.
The re are no adjustmen ts that need be made
to the completed unit.

$aleale
$o lid $ Ialc Tu be Replacements

5U4/S2.51l. 5R4/S3.25 . 86M/S7.51l
V() II;I~(' Uouhlt>r-IOK V Inpu1 /S6.95

Send for FREE CATA LOG
Contain:' Over 300 Po pu lar Devices

Add 25e POlil a~{'

WORLD OSL BUREAU
5200 PaNma A.... Richmond CA USA 94804
THE ONLY OSL BUREAU to handle all of
your QSLs to anywher.; next door , the nell:l
Itat., the next county . the who le world . JUlt
bundle them up ( p leu a arrange alphabetically)
and '.nd them to us with payment of S; ekh.

$ale

Central New York Specialty Headquarters

FM by STANDARD COMMUNICATIONS
and CLEGG

ANTENNAS by HY -GAIN
Quality-Selected Used Ham Gear

Write for listing, updated twice monthly

CFP ENTERPRISES
866 Ridge Road

Ludlowvi lle, N. Y. 14862

607·533-4297

Summary

The compacting and simplification of the
audio portion of communications receivers
has really reached a new point of develop
ment with units such as the BHA-Q004.
Aside from the extreme convenience in
construction, the grea te r cost of separate
solid-state co mponents for similar perfor
mance alone augurs for the greater use of
such amplifier units in amateur designs.

...W2EEYII
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Bill Ho isington KI CL L
Far Over Farm
Peterboro ugh NH 03458

LOW-COST

ON SIX METERS

For bat/ery portable, mobile atul emergellcy rigs, FM and AM.

T h iS is a desc rip tion of design methods,
circuits, and compone nts fo r ho mebrew

generation of up to 5W (input) on 6 meters,
for use with FM or AM, using reasonable
cost transistors. A 'h to %W output is
obta ined from a crystal oscilla tor, followed
by a parallel connected pa ir of Motorola
HEP 75 transist ors. These list for $2.95
amateur net, so you can see the truth of the
low-cost mention .

The o utput 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, fo r
a lOW rig.

The actual specs furnished say "tota l
dissipation, 3 watts" . That 's for each transis
tor! You 're out o f the dry cell class then .
but th e Globe Co. h as re markable non-spil l
able lead oxide sto rage batteries tha t will
surp rise you, for portable a nd eme rgency
work . So here are the det ails.

The Motorola HEP 75

In a box o f goodies recently received
from Motorola were some HEP 75 transis 
to rs which are th e HEP lo w cost version of
the famous 2N3866, the solid sta te "Little

MAY 1973

Five wet ter" for VHF and up into UHF. The
real test was soon applied by soldering o ne
in on 432 - 4 50 MHz in the place of a
2N3866, and sure enough it showed u p
equally well. Since that day I have used
them fo r added power in a variety of places
fro m 50 to 450 and they have all worked
like the 2N3866, so here we go with details
of ho w to ad d a 5W amplifier to your
present 6 meter FM or AM solid state
portable rig.

The One Watt Crystal Oscilla tor

Time was, in the good old tube days, you
could run a lot of power out of a crysta l
controlled oscillator. The Taylor Tube Co.
once advertised a crysta l circuit, us ing ex
actly two tubes (Taylor, of course) that ran
one KW (one kilowatt) de in put to the final.
CW tha t was. These days control crystal
manufac turers seem very reluctant to say
just how much milliwat tage you can run
through the ir t hin little pieces of quartz. So,
unless o r unt il they come up with a de finite
figu re beyo nd "two or three milliwatts,"
we're o n our own for awhile.

It's all very well for them to say "a
couple of mil liwatts" but if you pu rsue this
policy do wn the line , and up in freq uency,
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The RF Power Amplifier

With the crys tal oscillator bowling along
nicely at Y2 to JAW 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

I just checked once again on the sta bil ity
by listening to the carrier on my lab re ceiver
which has a reasonably narrow bandwidth,
and everything sounds fine. A good , solid
"plunk" is heard when the oscillator is tuned
in from one side, using LI and C I of Fig. I ,
and an even, gradual dim b on the other.

Incidentally, the coil being used just now
is one of those tiny Piconic Co. jobs, the
BK121K713YI , less than l.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 R I is very
smooth as it should be. Check the output
coupling very carefully when the oscillato r is
running and loaded with the amplifier input ,
because it is easily po ssible to overload it
and keep it from start ing 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.

Fig. 1. Pictorial vie w of the oscilla tor schema tic.
For tuneup purposes, insert a N o. 48 bulb a t p oint
"X" in the crys tal lead. The resist or connec ted
from the base to +(1 O-14V) should be 4. 7K. Ll is
lOT No. 22%" diameter with th e tap a t 4T from
the collec tor end.

you can end up with a lot more transistors,
amplifier stages, coils, and other co mpo
nents, than you originally planned on, as
well as having spent more tim e, 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 sche matic (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
tlie HEP 75 and the RCA 2N3866 , this latter
rated at 55V and the former 20V. So for an
A.M rig watch out for that collector rating
under modulation whi ch can double the
battery de voltages.

Recently , needing maximum power in a
minimum package (always ,an interesting
ideal) 1 kept pushing the 50 MHz oscillator
power up and up until there was over a watt
going into it and over Y2W 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 in Fig. I, and
sure enough, it lit up. Just a dull red glow,
but checking with the " Amateur's milliwatt
meter" I found between 10 and 25 m W,
depending on the tuning and out put lo ading,
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 ne xt stage.

Just how much power can yo u run
through these VHF crystals? Recalling those
net-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, I
pushed the oscillator under test still further,
first making sure 1 was not using one of my
favorit e crystals. The oscill ator output came
up to 3AW at 50. 2 MHz, and the rf showing
in the bulb in ser ies with the crystal indica
ted about 20 mW. So far, no frequency
shifts, noise , power jumps, or other noxious
conditions have sh own 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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Fig. 2. Schematic of the 5 W amplifier . The r fc
should be approximately 7- 10 J1H. C6 is 1000 pF
disc ceramic. Q1 and Q2 are HEP 75 's.

for L I , which is the largest com ponent,
being sure to check it for ou tput power
when you do , and you could put in a
J ohnson type M varia ble which is only
5/8t hs by * in . in size, plus a fixed capacito r
as needed. And test them first on the
bread board as sh own!

Tuning Up

This should include voltage tests , curren t ,
freq uency checks, and out put. Hour after
hour ge t 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 o ft en think - having been in " radio"
for over ha lf a ce ntury now, that if I have
trouble tuning up these little beasties, what
will t he beginner do? WeB , if he reads this he
can a t least overcome the troubles I found.

T he first th ing in tuning up is to get so me
drive into the amplifie r base a nd sta rt
building up current fro m that. Actually ,
there are two coupling capaci tors shown ,
an d you really only need o ne. These are C2
of Fig. 1, and C I o f Fig. 3 , which are seen to
be in ser ies when you connec t the osci llato r
to the am plifier. If you leave them on two
separate planks th is is handy some times for
cable ma tching , bu t if you moun t th ese units
on one baseboard you only need o ne co up
ling capacitor.

HEP 75 transistors, wit h wires, so lder ing to
the cans, etc ., - not all successful I must
admit, with some trouble from overheating
when so ldering the cans onto the relatively
heavy co pper st ra p of LI - I took a little
time to work up a mechanical paralleling
holder which did an excellent job immedi
ately and can be modified to hold no t only
two transisto rs but three or even fou r. T his
simple little plank is shown in Fig. 4 and is
made of copper clad stock . If you wa nt to

•
be real fancy and obtain better heatsinking
at the same time , use a piece o f 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 , wh ich
aJlo ws insertion of t he transistors after sol
dering to the copper strap of LI. This avoids
excess ive 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 no t really appreciate such
treat ment. In fac t , I'm going to keep my
iron away from them in the future . After all,
tha t lit tl e plank shown in Fig.4 can easily be
skinned down to very small size if needed
for higher frequency. As men tioned , you
could easily put three , or eve n fo ur in th e
circuit. I sta rted o ut with a pot in each
emit te r circuit but found nothing cri tical
there either, so I don't think it is necessary
to have adjustments fo r each emitte r, al
t hough it is always in teresting d uri ng tuneup
to have a few more knobs to twirl.

T he co llecto r circuit is we ll tapped down
on LI, as you ca n 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 combina tion of
a copper strap inductance , the ground plane,
the shie ld wall, and the low-im pedance
collector tap all make for a good Q, which
sho ws up in the good handl ing of the
resonance curve o f L I .

The out put circuit is the usual ser ies
capaci to r, also tapped down o n th e induc
tan ce L I , and is well able to variably lo ad
both test bulbs and 50[2 ca bles.

After you get the breadboard a mplifier
running properly in t he size shown , you
could think about installing it in a mi nibo x.
For instance , subst it u te a much smalle r coil
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Fig. 3. Layou t of th e SW solid state 6 meter am
plifier. The rf decoupling network between the amp
and +12 can con sist of 4 .001 disc ceramics and
SOT No. 28 on a ~W resistor.

"

There being no de bias on th e amplifier
base you rely on the oscillato r drive to tum
on the ampli fier, and there is plenty of drive
there to do this. As soon as you begin to get
collector current you sta rt in on the main
tuneu p job , most of it being concerned with
obtaining a good match for the collec tor
circuit, a matched load , and checking for
resonance in L1. Be very sure you are not
tuned up on a harmonic . It's not too likely
but it can happen.

Build up the drive and collec to r current a
little cautio usly, u sing C 1 of Fig. 2 and
working with R I to adjust the current.
Ge nerally y ou will not be able to push (via
drive and R I) the current up to the full 350
mils, or perhaps 400 , until every th ing is
matched and tuned. You may notice a
buildup and then a drop in rf output as y ou
push the curre nt up, before you reach the
happy condition of having every thing going
right. This is why you generally see a
variable resistor in most o f my emitter
circ uits, at least for breadboards.

The oscilla to r drive you need should also
be adjusted with R I of Fig. I , along with the

Sub-Audible tone

Encoder $8.95

KITS

MOdel 372
CIiPreamp
Increase your talk power without exceedinqlegalhmits. The
Model 312 Clipreamp will keep your audio levels unifor m for
maximum eff iciency of your transmitter. Compression level
variable to meet your requirements.
PRICE ... . ~ . .. • • . • . • •. • ... . .. ... ... . ... ONlY$19.95

"1 I (--+=:-3
-,

@OR'RIND
EXCLUSIVE 66 FOOT 75 THIW 10 METER DIPOLE

NO TRAPS - NO COilS - NO STUBS - NO CAPACITORS

E
= :=Jz § ~~'~uIIY Ai, Tf'.l ed - Thou sands Already in Use

,)§gi1S~T~-~H.:ffi~3EE=:3JIII

#16 40% Copper Weld wife annealed so It handles like soft MPN wue -c -Rated lor better than full legal power AM / CW
or 5SB Coul al or Ba lanced 50 10 75 ohm feed IlOe- VSWR und er 1.5 to 1 at most heights- Sta inless Steel hardware
Drop P, oof lnsulatcrsc--Lerrtfic Performance- No coils or tra ps to brl'ak down or change under weather conditions -Comp
letely Assembled leady to put up--Gu arant l'ed I year-ON E DES IGN DO ES IT Al l: 75-IOHD-O Nl Y $1200 A PAN D'

See yOU! dealer or write:~_

Barker & Williamson. Inc. (~)
Canal Streit. Bristol. PI. 19007

Model 75-IOHD
Model 75-20 HD

$60_00
$50 ,00

66 Ft
66 Ft
Model

7S Thru 10 Meters
75 Thru 20 Meters

80 40HD 14 2,00

Model 75-40HD
Model 40-20HO

69 Ft 80-40· 15

$40,00
$33. 00

Meter (CWj

66 Ft
35 Ft

75 Th ru 40 Metl'rs
40 Ihru 20 Mete. s

ORDER DIRECT OR WRITE
fUll INfORMATION '0' 300 S. Shawnee

Leavenworth . Kansas 66048

O R THR U YO UR FAVORITE
DIS TR IBU TOR
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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 t igh t fit and lock them into place
with the machine screws.

...K IC l l

bimetal con tactor inside the b ulb where you
can't get at the darn thing to choke it o ff !
As soon as this pesky litt le strip in th e bulb
warms up it begins to tu rn your load o n 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 MH z by
the way, use as little as less than J pF fo r the
series matching capacitor to ground. That is
for the pilot light bulb No. 407 use d as a test
load and rf indicator for output.

Once again , when everything is tuned up
and matched , the o scillator inductance with
the crystal, the proper amount of oscilla to r
drive into the amplifier base, LI tuning
correct, amplier collectors faste ned properly
and matched , the whole assembly is so sta ble
you can pu t your finger on the hot end of
Ll and the bulb will st ill tight , although it
will be less brilliant of course. I use a switch
to throw in two lantern batteries for about
10 V (after a few days) and three of them for
14.5 V. This simple battery-saver scheme is
quite useful for local con tacts.

Hope you have as good luck with your
tuneu p.

Power Considerations

We 're no w getti ng up into the battery
drain which is near the practical an d econo
mic limit fo r dry ce ll ba tteries. The usual
" lante rn " batteries are ra te d at 500 mils ( Yz
an ampere) by Union Carbide, with some of
the heavier ones going up to I A, so with
l4 Y2V on the fina l, 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 you can draw
40 A from one of them without damage ( to
the battery , that is!) . This kin d of power
from a portable battery begins to make ou r
dream of a 2SW jacket-pocket rig realizable .

Well, if two transistors in pa rallel 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 in to play if
they're not too high also in dollars.

-------

~
2-~6 or 4 -40
TAPPEO INTO
THE COPf>tR
<LAO

SQU)fR BEFORE
IN SE RTING QI a Q2

CUT OFF
COI.L.ECTOR
L.UOS

E MITTER
U ...

~ in ,

oscilla tor output coupli ng capacitor C2. Af
te r a little playing around with these con
trols, and the o thers o n the amplifier, you
will get the hang o f it (with luck) and find
your o utput climbing toward 2 W or even a
little more. You can add another 407 bulb
to check the o utpu t power. Use a separa te
series matching capaci to r for each bul b, and
check lo ading, possibly using the o utput tap
at three turns, o r even tw o turns, in stead of
at four as shown, because the impedance of
two loading bulbs in parallel is naturally
lower than one o nly. About this time also,
keep checking the tempera ture of Q I an d
Q2. Putting yo ur fin ger on them after
running a few minutes will do fo r a start. If
you can keep you r fin ger there , you're all
right. If yo u we t you r finger and it sizzles, .
that's not so good ! Several sma ll drops of
wax in a lin e running from the tra nsistor
case over the paralleli ng plank and onto Ll
can tell you qui te a story about your
heatsinking! Of course you don ' t have to run
5W (Q them, and you can also parallel four
instead of two, as mentioned. Rated dissipa
tio n is 3W each , and with an efficiency of
around 50% you should d o all right at 5W
total fo r the two.

Fo r output indication I have been using
th e I lI,W No. 407 bulbs lately, which show
up well as an easy-to-match rf load , and
work even up to 4 50 MHz, except for the
fact that they are the flashing type with a
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Now! Get all the advantages of Regency
2 Meter FM...on the 6 Meter FM Band, too.

Model HR 6
$239.00
Amateur Net

12 Channel
Solid State
6 Meter FM
Transceiver

•

SPECIFICATIONS

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
hog in your trunk

Power Output: 25 watts Min. @13V OC

25 Watts Out Frequency Range: 52-54 MHz
Channels: 12 with independent switching

Long Range Signal Capability Sensitivity: .35.v (nom) 20db quieting

12 T and R Channels Selectivity: 6db ± 16KHz
Independently Switched Audio Output: 5 watts max.

144 Frequency Combinations Size: 2%" x 6W x 9W

5 Watts Audio output State of the art receiver utilizes MOSFET mixer for
superior front end overload and intermodulation

Compact for Dash Mount. performance.

E ::::> '& American Made

~~~~ ELECTRONICS, INC.
7707 Records Street· Indianapolis, Indiana 46226



D id you know tha t Motorola has the
name Handy Talky all sewed up - and

that includes Handie-Talkie or any similar
deviations? Bless Mo to rola and their lawy ers
who are t ry ing to preserve this most desc rip
tive term fro m public use.

Most o f the ea rly ham band transceivers
were Motorolas, whether they were rebuilt
seconds fro m the production line which h ad
fa llen into ama teur hands or merely stolen
units which mysteriously surfaced at ham
rest s and conventions. Some o f them worked
pretty well - o thers remained the seconds
they sta rted out.

The main source of these HT boards and
parts has been Art Housholder, t he chap who
runs Spectro nics ( Illinois) - a nd who has a
multi-mill ion dollar invento ry o f stuff from
nea rby Motoro la . Art seems to always have a
few HT's in his po cke ts read y for sale.

MA Y 1973

Wayne Green W2NSD/ l
Editor-Pubtisner

HAND
TRANSCEIVER

MADNESS

The result fo r the ama teu r has been that
he could get together with Art a t a hamfest
or conve ntion and buy a complete HT-220
t ransceiver fo r about $275 that wo uld cost
perhaps double that o r more if bought fro m
Motorola di rec tly. This is why there have
been so many H'T's at hamfests and conven
t ions - hams know a good deal when they
see one. This is good for Motorola , to o, for
it provides a way of gett ing some thing for
HT's that o therwise migh t not be satisfac
tory - th ere is no evidence to indicate posi
tively that fresh new HT' s are being so ld
through th is system, th ough it would see m
that they could be moved a long at that price
and still ma ke a profit , since the high cost of
comme rcia l selling and commissio ns would
be eli minate d. This might run Moto rola in to
t rouble with commercia l c ustome rs and
may be even the governme n t - isn 't th ere
some ru le again st selling the exac t thing for
two different prices?

89

•



Hams have be nefi ted greatly from the
flood of HT's. Thousand s upon thou sands of
them are now everywhere whe rever hams get
together. Cha nnel 9 4 sounds like a CB
channel at bigger conventions.

The more serious FMers latch ed on to
HT's early in the game and they keep them
at hand day and nigh t. There are more
repeater owners tha n you might think who
sleep with their HT's mo re than they do
their wives.

Picture yourself as the p roud owner of a
new repeater - walking along in the local
shopping mall with one HT on each hip 
volu me turned up high and sque lch on. You
leave your ham buddies for a minute to go
through a crowde d restaurant to the res t
room in the back . Just as you are in the
middle of the place one of your friends
breaks through the rep eater with, "Which
way is the toilet?" About o ne hundred

The Standard 146A is a 5 channel unit that runs
2 Watts output.

90

people suddenly are complete ly 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 be fore 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 t ry ing to
sell to the U.S. again . Pity , for th e gear is
great.

The next ha nd transceiver to come o ut
was the Standard 146. This five channel job
with one watt out was priced co mpeti tively
with the HT-220 at $279. It was about the
same size as the HT-220 wit h the Omni
case - th e 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 spe cially 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 stoc k 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 14 6A resu lted in
deale rs selling off their stocks of 14 6's for
around $220, certainly one of the best
bargains seen in ama teur radio in recent
years.

Standard Communications got into a bind
for a while when the de liveries of automatic
battery chargers got way behind the 146
deliveries. Fortunately it turned out to be
very simp le to charge up the t ransce ivers and
the chargers were not badly needed . The
nicad cells plug in to a battery holder, which
in turn snaps into the transceiver with
ordinary battery connecto r such as is used
on 9 volt transistor rad io batteries. Any
twe lve 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 charge rs are available
in quantity it is a bit easier - you just set
the transceiver into it and snap the switch to
normal cha rge or trickle charge .

The newest hand unit has just been
announced by Henry Radi o - wit h 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 whe n fully
cha rged) - and is almost exactly the same
size as the Standard 146A. Hen ry is selli ng
the Tempo/fmh for $ 189.

One other company is also imp orting the
KP-202 hand unit s - the same rig Henry is
selli ng - and this is Grove Electronics. They
are small and were advertising for a while
only in the Repea ter Bulletin . Recently they
have joined the ranks in 73. They have the
advantage of having a full set of accessories
available fo r the unit - short rubber whip
with the special an tenna 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 - tra nsceiver - nicad s - rubber and
regular telescoping ante nna - case and char
ger for $270.

Some of the other ma nufacturers of
commercial hand t ransceivers might do well
to take a closer look at the Motorola system
fo r moving seconds. The GE, Bell & Howell,
Sonar, Hallicrafters , Johnson, etc., are all
good unit s, but out of reach of the amateur.
The amateur market fo r hand units has just
been scratched .

Those ama teurs using hand transceivers
have been having a fabulous time. Some have
bee n using them for such esoteric achieve
ments as making horseback mobile con
tacts - skiing mobile- s- kiddy car mobile 
skateboard mobile - ice ska te mobile 
swivel ch air mobile - etc. The latest FCC
regula tions dictate that a hand unit be called
mobile , wherever it is used , even in bed.

One and two watt hand units will usua lly
get into a repeater just fine if it is lin e of
sigh t. Re pea ters such as WI KOO on Mt.
Mansfield pull in hand units from 50 or
more miles out wit h 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 ha nd
t ransceiver, being beyond the grasp o f
Motorola and its horde of lawyers. Generally
the larger transceivers are thought of in this
context - units such as the Drake T R-22
which is more of a shoulder strap rig than a
hand-held .

The T R-22 is a very good deal , really,
sell ing at under $200 and having its own
self-co nta ined ba tte ries (nicads , usually) ,
with b uilt in charge r, 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
fea tures. This sells around $225 with battery
pack.

Amateur ingenuity can be used to convert
some of the sma ller transceivers into
walkie-talkies. The Ross and White is ideal
for this , with its power saving 10-1-0.1 watt
switch. In the car you switch to 10 watts 
o n the shoulder to I/lOth watt, with I watt
available in times of need - or even 10
watts, if your battery will take it. This has
twelve channels to o.

T he application for han d units is u n
limite d. 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 yourself using rigs for talking between
cars o n trips ~ fo r keeping in touch when
you are walking around a town separa te ly 
for checking o ut o ther 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 repeate r channel as your rig
will suddenly start making a big noise just as
a deer is in sight and that will blow the
whole th ing). If your wife is licensed you
can use your rigs in place of CB gear so she
can re mind you of things she need s when
you are at the store - or she can te ll you
about non-business calls - there are just too
ma ny applications to cover.

. . .W2NSD/l
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ROHN manufacturers
towers that are designed and
engineered to do speci fic jobs
and that is why we have the FOLD·
OVER TOWER . . . designed for the amateur. •
When you need to "get at" your antenna just turr},1
the handle and there it is. Like other ROHN big
communication towers, they're hot dip galvanized
after fabrication to provide a maintenance free,
long lived and attractive instal lation. ROHN towers
are known and used throughout the wo rld ... for
almost a Quarter century .. . in most every type of
operation. You'll be in good company. Why not
check with your distributor today?

RDHN MANUFACTURING
Q!) DIVISION OF <£;~~~

P.O. Bo x 2000 I Peo r ia, III. 61601



Charles Landahl W5S0T
121 Barranca R oad
Los Alamos NM 87544

QRP ON 180 kHz

An old amateu r band revisited.

yields field strength in microvolts per
meter at 1000 ft from the device . For 240
kHz the co mputed value would be 10 !lV .
Par t 15.203 allows the use of 1W maxi
mum plate input power to a commu nica
tion device operating between 160 and 190
kHz. Although plate power is increased . a
limit is pla ced on the length o f an tenna.
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 o f the antenna .

QRP rigs have always interested me, and
this challe nge in the low fre quency bands
could no t go unaccepted. I built the rig
shown in Fig. 1 and tested it for distance
with the frie nd ly assistance o f Bill Hansen
(WA5J VY) and Bill Baird (W5G XU). With
short antennas , such as 5- 10 ft connected
to the pi network , the local coverage is
good eve n though my Q RP rig is working
at about 500 m W instead o f the allowable
1W. Three distances were t ried : 10. miles, 2
miles, and I mile. The o nly dista nce fro m
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 .
Ho wever. these examples from my notes
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Fig. 1. Experimental rig for tests on 18 0 kHz.

-ecv

' OOOA
CAR BON

M''''

~ .I uF CONSTANT
SET AT CURRENT
4 mH lOOK 1/2 MODULATOR

>T3V'l_-lf--, 12 AY7 + Irov
112 12AV7 6 " ,

II ""T 2 AUOIO
CHOKE

W hile browsing through FCC Rules
and Regulations governing low

power c o mmunicatio n devices, Part
15.203 caught my attention. The FCC
radiation limit placed on a low-power
device operating between 10 and 4 90 kHz
is determined by dividing a constant
(2400) by the frequency in kilohertz . Th is

" 0
VAC
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)' ~ walts

~ 5.6 mW for 500 kHz

~ 0 .561'W for 50 MHz

= watts transmitted
= meters from transmitter

3 PT PI
87T d' d

But, the power available to the receiver is
dependent on freque ncy because the effec
tive area for capture of rf energy by the
receiving antenna is dep enden t 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 ef fective areas:

Half-wave antenna
0.130 x (wavelength)'

Short Dipole 0 .119 x (wavelength)'

Short vertical near earth

0 .059x x (wavelength)"

For the 500 kllz case we have : (600)' x
.119 ~ 4 3,200 squa re meters and for 50
Mllz it becomes (6)'x .119 ~ 4.32 square
meters.
These effec tive areas fo r capture illustrate
ano ther funda mental reason why HF and
VHF enthusiasts put up beams or lit erally
"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, I mile comes close to being 1.61
kilometers and the wavelength of 180 k Hz
is close to 1667 meters. Therefore , since
this discourse is illust ra tive, I'll beg the
rigorous issues and say that- for this case :

PR ~ C 11 9 ), _
0.45 walls 1

0.45 x .0 14 ~ 6.3 mW

a reason why several i-f stages arc 10 be
found in IIF and VIIF gear.

Rf power passing through a free-space
area does not depend on frequen cy . The
amount available can be stated in watts per
square meter by using this formula :

where n is number of wavelengths between
transmitter and receiver.

By substition,

PR .119
( )'

1000 - 50
PR _ .119 ,
1000 - ( 5000 )

will help to illustrat e so me o f the prin ciples
which govern transmitting and receiving rf
energy.

The free-space transfer o f power be
tween two antennas depends upon the
num ber of wavelength s bet ween anten nas
rather than the numerical distance. The
energy available at a common receiving
location for 500 kllz and 50 Mllz can be
compared when the effective radiated pow
er at the transmitter is I kW and the
dist ance , in this example, is about 18.6
miles (30 kilometers).

3 x 10'
Wavelength ~ f . kH ~ meters

req 10 Z

Therefore, 500 kllz ~ 600 meters
50 Mllz ~ 6 meters

(one wavelength for each frequency)

S
.. 30,000

eparatton IS : 600 = 50 wavelengths

30,000

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 wou ld
require about 20 dB amplification fo r the
low-frequency signal and 40 + 20 dB for
the high-frequency signal. That is a respec
table amount of amplification and becomes

6 ~ 5000 wavelengths

Th Power Received PR
en, PT · d - Power ransrmtte T

( .1 19
n
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This new 73 book, by I I ,
gives you the basics of 2m FM
opera tion. ..and gets y ou on FM
qu ickly and easily. A fast reading of
" How To Use FM" can help you
avoid beginners' pitfalls...opens
the door to a world of fun and
friendly people. Order your copy
today with the coupon below!

73 Magazine, Peterborough NH 03458

Enclosed is $ . Please rush
copies (@ $1.50) of "Hpw I
FM" to:

Name' --..-'

Address, .."..--'

.----------------- --
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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 o f
the available drive. The 40 mH choke in
the amplifier plate circuit is nearly self
resonant to 180 kHz. The pi network was
selecte d to load a 50 ft piece of wire
rea sonably wen in the face of a SO kfl
plate impedance. The modulator is a con
sta nt-cu rrent type and matches the impe
dance of the rf amplifier fairly well.

Which would be a respectable signal if our
transmitting antenna were efficie nt and all
of the power was radiated . The hooker is
the 50 ft limit on the antenna. It is
ex tremely short compared to a half-wave
and the efficiency of radiation is decidedly
low . The poor soil and randomly o riente d
antennas didn 't help matters. I felt we were
fo rtunate to hear anything fro m the QRP
rig at I mile. An old su rplus 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 160 m inverted-L
station antenna to the RAK-7.

Any other microphone preamplifier will
work in place of the one shown. I hap
pened to have a surplus carbon microphone
which has 2 kn 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
II m and higher freque ncy bands. Asman
transistorized 1W 180 kHz transmitter and
receiver would not be hard to build. but,
that SO ft collapsible antenna would be
something of a problem!



Comph-te up-to -date list of repeaters
for the entire world! 1\1"1" pinpoint
U.S. and Canadian repeaters aud 11/1
li~lings contain r all, location, fre
quency and access requirements. The
Atlas f.-atures a concise historv of 2m
FM repeaters and a section on lIow
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Paul Lingane WA1KONIl
Quincy 301
Harvard University
Cam bridge, MA 021 38

SOLID STATE

AUTOMOBILE

BURGLAR ALARM

A u nii that triggers a stale of alarm uih en
approached l,y a bllrglar! Th e alarm au tomaii
callv resets itself aft er J!1! minutes and is read)'
f or th e next thief

TIMER

0- GATE PUlSE RELAY RELAY
GEN DRIVER

0- TRK<V<

Fig. 1. Block diagram

switch. On ce the gate is turned o n 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 so und off. The t imer then starts , and the
unijunction pulse generator starts producing
dc pulses a t the base of the relay driver
stage. The relay will then o pen and close
with approxima te ly a o ne second cy cle . The
relay can be connec ted in parallel with the
horn button , o r wired directly in series with
the battery and horn . After abou t o ne and a

+

L o oking a t the prices for car burglar
a larms these days, one wonders if it 's

really worth the $30 o r so they cost.
Recently a friend of mine asked me if I
cou ld build an ala rm for his car, as he was
worried abou t his new tape deck . As a result ,
I built th is alarm in a few evenings. It 's solid
state, except fo r o ne relay .

The alarm is ac tuated by the standard door
switches used to turn o n the dome light. It
uses the horn in your car as the alarm, thus
saving the ex pe nse of purchasing an auxiliary
horn or sire n . If you are worried about the
alarm discharging your battery too mu ch,
forget it : a built-in timer shuts it o ff after
abou t a minute and a half , and rese ts it. It ' s
simple enough to build in a co uple o f
evenings, and most o f t he par ts are inexpen
sive and non-erit ical.

A look at the block diagram will clarify
the basic opera tion of the device . When the
triggering termin al is brough t to ground
potential , or near it , the gate latches and
supplies power to the alarm circ uit. The
triggering terminal is co nnec ted to the door
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Fig. 2. Schematic diagram o f the alarm .

half minutes, the timer will turn o ff the gate ,
thus turning off the alarm. A relay was
chosen for the horn control rather than a
transistor because in some cars it must
switch over ten amperes, and a relay is
cheaper.

The schematic shows in detail how the
thing works. Starting at the battery terminal ,
the ISn resistor is just used to limit the
overall cu rrent 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 hom , and which could
damage the transistors. The opera ling voltage
rating is not too critical, and can be any
where from 16-30 volts. The rectifier ,
CR-I , 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 is provided by the
voltage drop across the 1200n resistor when
QI conducts. When the triggering terminal is
grounded . the base of QI is negative with
respect to the e mitter, 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 ISOOn resistor
limits the base current.

When the SCR conduc ts. a voltage will
build up on CI . When it reaches about 8
volts, Q2 will conduct , producing a voltage
drop across the 390n resistor. The voltage
across Cl will then drop to about 5 volts , and
it will st art charging again through R I . A
positive voltage at the base o f Q3 will allow
it to conduct , closing the relay contacts. The
.0 I capacito r across the relay co il helps to
reduce voltage transients that could destroy
Q3. The timing circuit is basically the same
as the pulse generator, but with a much
greater RC time constan t. The 300 pF
capacitor must. be of high quality, with high
leakage resistance, or the circuit will not
operate properly . When Q4 co nducts, it
produces a voltage drop across the 390n
resistor, thus allowing QS 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 de . The unijunction transistors are
Mot orola HEP 31 O's. co mmonly available at
electronic parts sto res. The transistors can be
almost any small signal types, observing of
course the difference between NPN and PNP
types. I used one ampere rectifiers for CRI
and CR2 . The SCR is a 2N878 . It can be
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six shooter
SSE scores again, encourages occupancy of the
higher frequency amateur bands with moderately
priced, full -feature equipment.

Now-hit those challenging 6 meter targets-be
there-be ready instantly for those thrilling OX
breakthroughs and ski p happenings. In the interim,
join a select group who have di scovered that
mobile SSB on the low end of 6 approaches the
ideal for solid, uncluttered local contacts. Here
now-from SS E I S8 - 50 . a very tidy package
that provides all tne 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 f requency to be moved anywhere
between two 10kHz points. SSE, SB- 50, is a
transceiver but switching to All enables a drifting
signal to be zeroed without affecting transmitter
frequency. A fin e receiver with high sensitivi ty
insures that the weak ones will be heard during
band openings. Exclusive SBE "Super Shape" BP
fi lte rs provid e excellent SSBIAM response, both
transmit and receive. A lighted panel meter monitors
what's coming in-and going out. Squelch. noise
limiter contribute to performance. Power input is
20 watts p.e.p. on SSB, 8 watts on AM. Equipment
is all solid state. easy on car battery. Dynamic
microphone is provided.

SEE IT AT YOUR SBE DEALER

SSB and AM . ..
push button
selection.

SYNTHE
SIZED I
No crystals
to buy.

Tunable + 6kHz,
any 10kHz
point.

Receiver
frequency
separately
adjustable
with RIT

Lighted meter
shows "5" units
receive - power
output SSB! AM

SBE exclusive
"Super Shape"
Bandpass
SSB filter

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

ISSEI
LINEAR
SYSTEMS. INC.

220 Airport Blvd.
Watsonville, CA
95076.



. ..WAI KON

purchased fro m a local Allied -Radio Shack
store in o ne of t heir plastic bliste r packs.

lnst allu tion of the device is no t ve ry
difficul t. Switch S I should be a ke y o perated
type , easily ob ta ined fro m most electronics
mail o rde r houses. The relay is best connec
ted in parallel with the horn button o f the
ca r. The ala rm unit itself should not be
mounted in the engine compart me n t, as
there is arcing across the relay co ntacts. Any
gas fu mes present wh en t his happens, and
it 's all ove r. Besides, a box would have to be
weather proofed in order to protect t he
relay contac ts and other components .

Power for t he device can be obtained
from an unswitched accessory fuse terminal.
The main power cable fro m t he batte ry
should be run through some BX cab le, as
well as t he wire go ing to the horn , in order
to d iscourage a th ief from cutting t he wires.
By o bta ining a couple door switches from a
junk yard , one can make a bracket and
mount them in the hood and trunk. They
should be connec ted in parallel with the
other door switches.

I found that one of the most useful
aspects o f this project was that it was a
painless way to learn about the vario us
operation s of a unijunction transistor. It
certainly is a go od "first project " fo r some
one wh o doesn 't have much experie nce with
so lid state cons truct ion.

Various additio ns could be mad e to the
basic unit. A time delay unit could be built
that would allow the ignition switch o f the
car to be used fo r the alarm actuating
switch . When the ignition is turned off , one
would have f ifteen seconds or so to leave the
vehicle before the alarm would arm itself.
Upon ente ring the car, the alarrr wouldn 't
sound fo r ano ther fifteen seconds, allowing
amp le ti me to put the key in the ignition .
On the newer cars, so me type of circ uit
could be designed that ut ilizes t he 'key-st ill 
In-igni tion ' idio t buzzer switch.

I will be happy to answer any Questions,
as long as a SASE is enclosed . Reme mber,
one of t he best way s to insure the safe ty of
that mobile rig is to not temp t the pote n tia l
thief. Keep your doors locked, and if pos
sible , remove the rig fro m the car when not
10 use .

N

£ II

$39 .9 5 + post age

E

J lL...-I

.'.-- ,,"

tt F

For only $39.95

Get our

BanhA mericard and Master Charge
Welcom e

NEW 1973 CATALOG
list ing this a nd other unique kits

b y s imp ly checking our box
on the reader serv ice card

0.1 Hz. to 100 KHz.

Our new FG·2 Function Generator Kit gives y ou
all fi ve o f the most u seful waveforms for de sign
and testing al one fourth the cost of previous
similar instru m e nts. Thank s to improved IC 's t h e
FG· 2 n ow features amplitude stability o f ~ I dp
o ver any ran ge , Si ne wave distortion of less t h an
1% f r om 2 0 Hz . to 20,000 Hz , an d an o u t p u t o f
4 .0 v ous ceek -t o -oea « with adjusta ble offset. The
off set select o r le t s yo u put t h e p o sitive p ea k , nega 
ti ve pea k, o r t he c en t er o f t h e wave f o rm o n DC
ground . Th e D C co u p led c i r cu it k ee ps the wave 
f orm s in exa c tly t he same Position no m a tt er w hat
t he l evel co n t r o l setting .

Gray impact pl a st ic case 5 1/4 x 6 314 X 2 111 . 115 vons
6 0 c yc le p ower supply inc l u ded .

FG-2 F un ct ion Gen era to r Kit
sh ip Ping w etqn t 3.0 tbs .

r-:;:;::t:;;:!1 SOUTHWEST TECHNICAL
c.l"UE! PRODUCTS CORPORATION

Dept . 73

219 W. Rhapsody. Sa n Antonio . Texas 78216
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UNDER CO VER A GENT 00...

MAKE YOUR QSLs PAY OFF!
As Undercover Agent 0073 you can get up to $100 for a $1 investment.

How would you li ke to make your OSLs start paying you? You
can do this by signi ng up as an unde rcover agent for 73
Magazine - this is the key to being able to make a substantia l side
income. That's right, you can let your hobby help to pay for
itself!

When you send out your OSL 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 t ha t card and you will receive one dollar for
each one year subscripti on sent in.

You can sign up as an Undercover Agent 0073 and get 100 of
these subscription app lications - 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 OSLs will help spread the word - and
bring you a commission to boot.

Bonus $ 100
As a further bon us - the first 73 undercover agent who gets

$100 in commissions wi ll receive an extra $100.

SIGN UP RIGHT NOW AND S TA R T THE MONE Y ROLLfNG IN!

- - ------- - - -- --- - - - - - - - - - - -

UNDERCOVER AGENT 0073 APPLICATION
Ok - Send my cards and sign me up for this good deal.

My $1 is enclosed to cover the cost ofhandling.

- - - --
M AY 1973

Name' _ Call _

Address, City State,__ Zip _

73 MA GA ZINE PETERBOROUGH NIl 034.58 USA
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Slow Scan Television
Handbook, by Don C.
Miller, W9NTP and
Ralph Taggart
WBBDQT.

This excellent book
tells all about it from
its history and oo'sics 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.

Digital Control of Re- lilmilmilmilm:n::n::n::n::n:""
p e a t e r s , by Tom
Yocom, WA0ZHT.

Here's a book for the
FM'er who wants to de
sign and build a digital
repeater control sys
tem. Contains sections
on repeaters, basic logic
functions, logic circuit
design, control systems,
support circuits, mobile
installations, touch
tone, plus special sec
tion on a "mini" re
peater control system.
224 pages, softbound
$5; hardbound $7.

FM Repeater Circuits
Manual, by Ken
Sessions

Contains almost
every conceivable efr
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 en
tenna. Also contains
chapters on setting up a
mobile station and
many other articles for
the use of the VHF and
UHF enthusiasts. 305
pages, softbound, $5.
Hardbound, $7.

Ie Proje ts
for Amateur & ~

Experimenter

IC Projects, Wayne
Green , Editor .

The transistor reo
placed the tubes in tile
1960'5, and solder ing
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 u n derst and and
use ICs, with numerous
construction projects.

For the ult ra -
modern home brewer.
189 pages, softbound
$4. .

~, ...
SOLlD·STATE PROJECTS

for the Experimenter

..--".,-'"

'~"'.'~ ........Solid State Projects
Wayne Green , Editor .

Here are more than
60 projects of interest
to anyone in electro
nics. The devices range
from a simp Ie transistor
tester to an electronic
c ou n ter - 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 mo re in
timately a cquainted
with such modern com
ponents as lOs, var ac 
ror s and zeners. 224
pages, softbound . $4.



As you probably know, it is virtually impossible to do well in any contest unless you
have an Extra Class license. Also with the OX stat io ns mostly in the Extra Class bands,
you don't have much chance o f work ing 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 th is diff icul t exam. Si nce studying the 73 book
makes passing the technical part a snap, there is abso lute ly no reason w hatsoever 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 appl ication to the FCC (with no charge),
all Extra Class ops are e ntitled to a large Extra Class certificate, suitable for frami ng. Why
not display one of these in your shack?

We have sold all our softbou nd ($51 copies of this excellent book and have a limited
number of hardbound copies left. The hardbound regularly se lls fo r $7, bu t for a limited
time we are reducing this book to $5. Wh y not order toda y and sta rt enjoy ing more of
amateur radio?

de W1GRO

--- - ---------- -- -----
BOOKS ORDER FORM May 73

Zip _

Name _

Call _

Address _

City _

State _

$ enclosed

Books wanted:

MAY 1973

73 Magazine, Peterbaroupt: NH 03458 USA
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Would you believe that there are some of us who remember when 73 Magazine was
on ly 3 7<1. a copy? (How time does fl y !)

At the present time our subscri ptions are increasing over 1,000 per month and we're
begi nning 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 37a. a copy. We rea lize that we cannot get rich this way, but who
cares when you can make so many subscribers happy!

Now . . . for a li mi ted time on ly ... (u nt il we regain our senses) ... you can
subscribe to 73 for only 3 7<1. a copy on a 3·year subscript ion. That's only $13.32 for 3

•years.
Subscr ibe NOW and have it end in '7 6. That's the spirit !

D 3 yrs, $13,32

Subscript ion Order Form
73 Magazine

Peterborough NH03458 USA

MAY 1 973

D 1 yr, $7

Zip _

Name Call _

Address _

City State,__

AMATEUR RADIO
is more fun with

73 - SUBSCRIBE NOW
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J J •••
T he fol/ owing circuits have appeared in the reference d books, m a gazines , application no tes, e tc.

While we try t o reproduce all of th e info rma tion th at should b e ne e ded by a n experien ced constructor,
readers m a y w an t to avail t hemselves of tile origina l so urces for peac e of mind.

R e ad e rs a re reques ted /0 pass along any inte re sting circu its tha t they disc o ver in sources o th e r than
U.S . h am m agaz ines . Circuits should be o rien ted to w ard amateur radio and experimentation rather
tha n indus t rial o r c o mpu te r tech nolo gy . S ubm i t circuit w ith all pa rts valu e s on it, a ve ry brief
explan u tio n of the circu it and an y addition al pa rts in fo rmation requ ire d, give the so urce and a note of
permissio n to reprint from tile c o p y righ t h o lder, if an y , a n d th e reward fo r a p ublished circuit will be a
choice o ] a 73 ooote. Se nd yOll rcircu its to 73 C ircu i ts Page, 73 Magazin e , Pe terb orough NlI 0 3 45 8.

soc ...
sec 12.!SmHI .o

""
2.5 mH " ' 0

E " ""0 f-o
XFMR (...701

""" ....n.ooir ~;r
;LO' ~,

.00"

""0."" "0

T·
CI!oR RIER ",0

3 -30

Ll_22 TURNS ao, 18 A~
ON 3/8 " FORM

'0>

A product detector for 9 MHz SSB. The values in
paren th eses are for 455 kHz.

~I s~
----~".,

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.

J
f'QWER

1'- -
This simple circuit, known t o 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 poin ts.

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 substi tuted if you reverse the
supply voltage connections.

OSCIL f,.ATOR
MPF' 106 OR
MPF- I07 xC.L '140n

BUFFER
4 06 73

XC'L . 140 n

AM PL IFIE R
MPF'I07

•

T '" 1" i- XC ' f,. · 150n•• •- l f Xv 32n I i-t -t ~Ol

lOOK -* l' lOOK '00' 1.0 1 ~o,
-

•
- •

_
0 1 1°1 '00 .r~ :r _0 1"00 T •r ~ I!SOO • rl~

••

~~
"0 J'••rc " •

lOA 723C
rev

...
Ultra high stability crystal oscillator circuit that is useful for microwave transmitter
frequency con trol. Use crystals f rom 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.
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+20V +2OV

T
'T-' 26 ..:'1.f
'1',7-25

JOoH

BUSS

,1.,,-)(;-,;7-25
,'50
09/38

.lS uH

'-t-~IOT
26GA

8.2
1/4W

10

''''''
10
II2W

AU CAPS IN MFD UNlfSS O11£RWIS£ NOTED

2 meter amplifier that has 20 d B 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.

NE-!51
13K

Nicad charger suita ble for the HT220 or o ther
hand held rigs. The dual indicator lights automati·
cally let you know if you are on trickle or full
charge. Tltis is a schema tic of the Motorola
NLN6804A charger. Thanks to WA 7CYY.

2.2Il: 10K

OUTPUT

"

IlJlJl

ce

+ v

"..."
,o,~-(-{

MM

TRICKLE

.2'

~

-"
IoU. DlODU G[PlVIAL PUIlPOS( SILlCOfl

The square wave output of many inexpensive signal
generators deteriorates quite badly at high tre
quencies,. but this circuit will square them off
again. The diodes may be any inexpensive comp u
ter type such as the 1N914.

Simple phone patch for experimentation purposes.
Adjust the mike gain on the transmitter as y ou
would normally and set the SOOn potentiometer
for proper modulation by the telephone audio.
Thanks to WA 7CYY.

(Con tin ued on page 143)
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$250

$255

$480

Continued on page 122 .

FREE KIT CATALOG : Tone en
coders, Decoders, Scramblers. Alarms,
Sou nders, Automatic Telephone Ae
corder Pho ne Patch, IC Kits and more.
KRYSTA L KITS, 2202 S. E. 14th,
Bentonville, Arkansas 72712.

HR-2. twelve cha nnels, fully c rys
ta iled, pre-amp, AlC supply, nicad
fie ld pac k, cha rger, antenna, $280.
lOw/SOw Dycomm, $70. Bruce Berg,
13 Lisa La., Che rry Hi ll . N.J . 08003.

SALE Drak e TR·4, RV-4, AC-4 mint
condition $500. WA3QNS J. Reed,
1031 W. Lafayette St., Norri stown,
Pa. 19401 , 21 5-279-1 517.

G R E A T CIRCLE BEARING
CHARTS. Comp uter generated fo r
your exact QTH . Each cha rt gives
bearings, d istances, and return bear
ings fo r 660 locations throughout the
world, and consists of six handy-sized
8% x 11 inch pages. Price $ 1.00
postpaid worl dwide. This non-profi t
project described in detail in Ham
Ra dio Magazine (New Prod ucts)
March 1973 , and Radio Com mu nica
tio n (art ic le) Nove mber 1972. Send
name and address; name of town for
which you want the chart (i f rural
area, or under 10,000 populat io n,
include latitude and longitude or ca re
fully describe location); $ 1.00. To:
Great Circle, 1808 Pomona Drive, Las
Cruces, New Mexico 8800 1.

CANADIANS - FR EE 120 page Elec
tronics Catalog. ETCO·B, 474 McGill ,
Montreal.

DELMARVA HAMFEST - Augu st
19, 1973. Harrington Fairgrounds.
Regist ra tion fee $2 advance, $3 at the
gate . Fo r information, wr ite Delmarva
Hamfest , lnc.. Rou te 2, Box 9 0,
Laurel, Del. 19956.

WAN T ED: T ou ch -t one receiver
SD941 48. Sell : Gonset Aircraft Tuner
f108- 128 M.C.) w/squelch; Topaz
250 watt mo bile powe r supply. # 2 E;
1301 W. Estes; Chicago, II I. 6 0626.

HT-220 two watt two channe l wi th
case - best offer over $75. Box 12, 73
Magazine, Peterboro ugh NH 03458.

HOOSI ER ELECTRONICS - Your
ham headquarters in the heart of the
Midwest where only the f inest ama
teur eq uipment is sold. Individual,
perso nal service by experienced and
active hams. Factory-au th ori zed deal
ers for Drake, Regency, Standard,
Ten -Tee, Galaxy, Hv-Gein, CushCraft,
Mosley, Ham-M, Hustl er, electronic
pocket calcu lators, plu s many more.
Orders fo r in-stoc k merchandise ship
ped the same day. Write o r call today
for ou r quote and t ry our pe rsonal,
friend ly Hoosier serv ice. Hoosier El ec
t ronics, R. R. 25, Box 403, Terre
H aut e, Ind i an a 4 7 80 2 .
( 8 1 2 ) ~894·2397 .

$400
$265

$255
$80

EQUII'I\IENT FROM 73
The following list of gear, unless

otherwise noted, consists o f brand
new equipment purchased for testing
purposes only. Some have been tested,
some remain unopened in o riginal
cartons. We are offering this gear at a
considerable discount on a firs t-come
first-served basis .
Hallicrafters FPM 300
SSB xcvr
Heath IS 101 and
Vanguard Sca ler
Miida Digipet 60 counter with
Digipet 160 converter
Tempo CL 220 220 xcvr
HA2MS 8 ch sca nning 2m xcv r
15W
TME-H-LMU 16 ch scanning
rcvr 6/2/ %m
Digital Logiclocks

"Don and Bob" gt.lltranl("('<I huv s,
Triex W-51 386.00; MW50 250.75;
MW65 33 1.50; Ham-M 99.00; TR44
59.95; AR22A 31 .95; Belden 8214
RG8 foam coax 17ri/ ft ; 8448 rotor
ca ble t Oe/tt : HyGain TH6DXX
139.00; 204BA 129.00; T H3 MK3
114 .00 ; 400 rotor 179.95 ; Mosley
CL36 149.00; CL33 124.00; T A33
114.00 ; MCQ3B 9 1.00; S402 143.00;
3/ 16" cable clamp 18i ; Mallory
2.5A/l000PIV epoxy diode 29i; Poly
go n fibe rglas spreader 7.50; KY65
code 10 5.95; wr ite quote Midland,
Regency ; Clegg FM27 B; Hallicrafters
FPM3 00A; Drake, SBE. Standard,
Eimac, Collins. CDE Rep laceme nt
parts. Shipping cha rges collect ; war
ranty guaranteed. Mastercha rge, BAC.
Madison Electronics, 1508 McKinney,
Housto n , Texas 77002. (713)
224~2668.

TECH MANUALS for Govt su rplus
gear o nly $6.50 each : R-389/URA,
R·390 /URR. TS ·497B /URR.
CV·591A/URR. URM· 25D. TT~63AI

FGC. TS·3B2D/U. URM·32. W3IHD.
7218 Roanne Drive, WaShington, DC
20021.

FOR SALE TO THE HI GHEST
BIDDER - Collins KWM2-A, AC
power supply, station control, 3Q.L1
Linea r Ampl i fier, mo bile
m ike - offered as one u nit ...
Complete Coll ins S Line: 3 1S3, 75S3,
AC power supply, stat ion control,
recently calibra ted by Coll ins. Excel
I ent condition. Send offers to :
WA2KNC Jack Aviv, 106 Glen n
Avenue, Lakewood, NJ 0870 1.

SSTV FOCUS/DEFLECTION COl L
KIT for K7YZZ 1%" Plumbicon type
came ra circuit (re., 73 Magazine , Sept.
72) complete wi th reprint art icle,
$ 19.95 postpaid in U.S. and Canada.
Also fast scan 1%" coil kits as well as
many other SSTV kits, parts and
plans. See regular ad elsewhere in
magazi ne. Write o r phone for free
catalog. ATV RESEA ACH, 1301 N.
Broadway, Dept. 73C, Dakota City,
Nebr. 6873 1.

HELP WANTED - Assistant Circu la
tion Manager for 73 Magazine, male or
tema!e. Must be fluent in English,
have proficiency in reading/writi ng
Spanish , and have typing ability. Pre
fer ham or previous ham, domestic or
foreign . Send resume c/o Circu lation
Manager, 73 Magazine , Peterborough
NH 03458.

Fm $ 1 e~t.a we can mainta,n a <eply bo~ lor
you ,

COMPLETE 36 page QS L catalog, 3rd
edition. New " SPARKLI NG" QS Ls.
Hundreds of cuts, ten report forms,
thirteen colored stocks, 25i. Ten
sample QSL cards. Cornettson's
Quality QSLs, 32 1 Warren St., N.
Babylon , N.Y. 11704.

We ",011 be the judge of su,tab,li ty o f ads. Our
respon.ibilo ty for erro•• e~tend, only to Wint ·
in.. a correct ad in a late, issue

STANDARD 826M 8 ch annels with
battery pack & an tenna, excellent
condition. $250. Gary Goldberg
WA2FAS, 24 Gardenia Drive, Maple
Shade NJ 08052.

p.ice - $2 per 25 wo.d, for no n..:omme.cial
ads; $ 10 per 25 wo.d, fo r business ventures. No
d ,sp lay ads o. agency d,scoun f. Inclu d e YOu'
chec k ""th o .der.

Dead line fa , ads i. the 1st of t he month two
mon ths p.io. to publocat,on, Fa . e~ample

Janua.y 1st i. the deadl,ne fo , the Ma rch ISsue
which w ,1! be mailed on the 10 th o f Fe b .uary .

We cannot check into each adve rtise •. SO Caveat
Emptor.

Type copy. Ph'ase and punctuate e~ act l y as
yo u w i,h it to ap pea., No all ·capital ads.

WARREN HAMFEST, Largest family
style Hamfest in East. Sunday, August
19th, @ Famous Yankee Lake Park.
Gian t Flearnarket, Swimming, Picnick
ing - All Free. Detai ls QSL W8VTD.

VOICE MULTIPLEX 50 Channels
Solid S ta t e SSB RFL2710R,
2710WR A 5 years old mint, 50% off
new p rice. 6 10 South Arroyo Park
way , Pasadena, California 9 1105.
213<i48~2000.

YOUR CALL LETT ERS. Two sets,
for windshield and rear glass. Smart
white letters wi th red outline. Easilv '
installed pressure sensitive decals.
$1 .00, postage paid, anywhere. Satis
fact ion gua ranteed . Lake Jordan
Artists, Siapout AL 36092.

S ELL: E.E . and other tech nical
books. SASE for list. Roger A. Bairn,
WB9BDP, 2753 W. Coyle, Chicago, Ill.
60645.
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TG -2-R TG-2

MP-34

TG-2-R 3.7 db List $33.00
TG-2 3.7 db List $22.05
TG-4-MS 6.7 db List $55.00
MP-34 6.7 db List $34.65

TG-4-MS

In System Performance

(Using the TG -5S and the TG-4-MSI

GAIN OVER ISOTROPIC RAOIATOR

14.9 db Omni-Directional Gain

The GAM Line

•

TG-3
3.7 db

'---'--' $38.75

TG-3S
6.7 db

LL...J $72.60

L.!....J' TG-5S
8.2 db
$104.50

~

Electronics
191 VARNEY STRE ET
MANCHESTER NH 03102
TEL. (603) 627-1010
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Featuring the new Giant from Eimac,
the 8877 air-cooled grounded-grid
triode, with a conservat ive 1500 watts
of plate d issipation.

Ex tremely re li abl e . trouble-free
operation is the basis o f our new
Alpha Warranty: 12 months on all
parts & labor , tube warranty by
Eimac . 24 mo nths on the 1500 walt
power transformer and oil-fil led filter
capaci tor.

YOU CAN BUY WITH CONFIDENCE
WITH THE LONGEST, STRONGEST
WA RRANTY IN THE INDUSTRY.

Volume Production Allows a
NEW LOW PRICE:

$1495
Phone/write DON PAYNE, K4/D. for a brochure, personalized service,
and a KING-SIZE trade-in on any gear you have - one piece - or the
whole Station.

"'.ne
six days

16151 384-5573

PAYNE RADIO
Box 525

Sprinvl iold, Tonn. 37172

......
Nites - Sundays
16151384-5643

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 locat io ns - with a complete
inventory of parts.

CX7A
Phone/write DON PA YNE, K4fD, for a brochure, personalized service,
and a KING-SIZE trade-in on any gear y ou have - one piece - or the
whole Sta tion.

six days
(615) 384-5573

MA Y 1973

Box 525

Springfield, Tenn. 37172

Nites - Sundays
16151384-5643
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THE SA TISFIERS
INOUE'S 2·METER FM GEAR

IC-22 IC-21

22 Ch. 24 Ch.

With the IC·21 you'll enjoy •.•

24 Channel Base-Mobile Unit for $389.

1/10W. 1I10W.IMAGINE:

On the NEW IC-22 ... you'll get • . •
22 Channel Unit for just $289.00!
• .. 5 c h annels su p p li ed
· . . large built-in sp ea ke r
· . . se para t e light indicators on squelch break &

Xmitt
· .. quick release mobile mount included
· . . green back lighting on front panel
· .. su p er compact .. . 23 /32"XS"X81.h" 4 .5

Ibs.
"

· .. matching regulated, filtered ae supply
available.

On both the 21 and 22 . . ..

Cross channel interference is vir tua lly
eliminated with 5 helical resonators in
the RF ampl ifier coupled with 2 l.f.
fi lters to virtua lly eliminate inte rmod.

The difference of a t ruly hot RCVR with
INOUE's Ma S FET front end providing
bette r than .4J1V1200b sensitivity.

• • . 7 c hannels supplied
· .. d ual v o lt a g e power su p p lie s 
110t22Ovac power su p p ly and a regulated
de supply.

· . . p.a . turung co n tro l - allows the power out
put to be optimized o ve r a wide frequency
separation .

· .. r .Lt . control - o ffse ts the receiver frequen
cy to bring in signals which are not properly
calibrated.

. .. s.w.r. bridge -built right into the front
pa nel is a n accurate s.w. r . bridge fo r 2
meter work. An invaluable aid for vhf
a nte nna experiments.

_ . . discriminator meter - front panel meter al
lo ws you to accurately tell if you or other
stations in the QSO are on frequency .

· . . n ettin g s wit ch - this feature a llows the
IC- 2 1 to lis ten to itself fo r calibrat ion
p ur p oses.

· • . modual construction - quicker servicin g if
needed .

· .. o p tion al rev. vfo, p lug it in an d find o ut
what's going o n over the rest o f the ban d.

WAR RANTY & SERVIC IN G: When you bu y from the A UTHORI Z ED INOUE t eam listed
--below. you will get the kind of warranty and servic in g you can count o n, tha t's b acked up -

by the factory .

See the complete IN OUE line at the authorized ICOM dealers listed below.
ARIZONA

Ell Dee Enterpr,sn
1342-A E. Indl'" SdtOOl Ra
Phoen'• . Aril~ 85014
602-942-9715

Sequo,a Stereo
173 Bth St
Arcata. Ca illorn,a 95571
70 7 -822 ·03 18

NEW MEX ICO

O....lm "'lee-IronIa
4817 E . 35th Ct .
Tulw.OklahoflWl
918-742·7246

Tr,mble EIlICtronia
2810 Ale_and"a
Tvle, . Te_as 7570 1
214-593-1123

WASHINGTON

CA LIfO RNI A

ICOM fMSelll$
62:J4A fountaIn A.....u.
HOllywood. Cahlorn'a 90028
713·275-66:20

Robert foster Sale'S
80_ 198 E~OSI Star Roule
T,eheras. New- Me_ lCo 87059
505-281-39 75

O KLAHOMA

TEXAS

Bena..e Elee-Ironia SuPOly
5204 Bena..e Blvd.
Belle"e. Te_as 7740 1
713-667·4294

NHE CommunlQltoon$
15112 S.E. 44 th
Bell....ue. W.,mmgton 98006
:206·747·8421

Blacks Red,o Compeny
Henrv RadiO 4 13 N,E. 38th Terrac.
1 1240 W. Olvmp ic Blvd. Oklal'lOma Citv, Oklahoma 73105
Los Angetes. Californi a 90064 405-528-01 9 3

EtllCtro n'a Center Inc.
3939 N. HMkell
Oellas. Texas
2 14-526·2023

DISTRIBUTEO B Y :

ICOM-EAST 80x 331, Hicherdson, Texas 75080
A Division o f A.C.S .

ICOM-WEST 15112 S.E.44th. Bellevue, WA 98006
D ealer Inq u ir ies I 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

RF
550A GT 550A

sc
550A

SC 550A/AC400 SPEAK·
ER/SOLID STATE AC
SUPPLY $129.90

Galaxy GT·550A transceiver. Full 550 watts, sse, 360 watts, CWo
Compact, beautiful! Really hot receiver; on-frequency selectable sideband,
superb AGC. 17 pounds weight! $595.00

RF·550A WATTMETER
AND ANTENNA SWITCH

$75.00

THUNDERBIRD

Model TH 3 MK3
$144.95

New "Hy·Q" Traps

Up to 8 db gain
Rugged, Reliable

Takes Maximum
Legal Power

STOCKING ALL MAJOR
HAM LINES'

THE

MASTER CHARGE CREDIT

AM SHACK
AMATEUR RADIO SALES AND SERVICE

2116 BEE RIDGE RD. SARASOTA, FLA. 33579
TEL. (8131 921-4602

MAY 1973
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General Electric Progress Line
2 Meter Mobile Units

, 4" case (l ess accessories & ovens)

MA/E33
6/12 volt s, 30 watts,
vibrator power supply

$58 MT/33 $128
12 volts, 30 watts,
transi stor power supply

Accessories available for each of above units $30.00

Just Arrived! General Electric "Message 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
MAlE 13 MAlE 16 MA/E33 MA/E36 MA/E42

Power supply, 3OW,
less vibrator $20 - $20 - $20
Power supply, 6OW,
less vibrator - $25 - $25 -
TX narrow band,
less final tubes $18 $25 $25 $30 $12
Note: MA/E42 wide band
RX wide band,
less ovens $18 $18 $18 $18 $12

. . .
14" Progress Line Case, consrsnnq of front basket and front plate with lock $10.
Low band dual front end, 2 freq. strip .. . . . • . . . . . .. . . . . . .. . . . . . . . . .. . . $20.
Hi-Band TPl AX with TX exciter strips less speaker, as is, missing parts 525.
15,000 2-way FM mobile units in stock! Send for new '73'1. catalog.

~ G~EGOJ:l'" >t.
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has the

JJBIG NA ES"

in HAM Equipment
Many pieces of equipment are in working displays.
You can try it right in the store. ***********
Dealer inquiries are invited. No better dealer prices
anywhem. **************************

WE LOVE "trade-ins". Whatever you've got, bring it in
and we'll dicker with you.

ELECTRONICS
500,000 ELECTRONIC PARTS

ALWAYS IN STOCK

- )

~
491 RIVERSIDE AVENUE, MEDFORD, MASS.

at Fellsway Shopping Plaza, Medford
Junction of Route 16 and 28, right near Interstate 93

..

WRITE FOR

OUR LATEST -~1\-'
CATALOG /"
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SALE: HW12A $90. TWO'er, 6 mtr
FM REPEAT ER, HA750, mo re. SAS E
for details and list . WA3 HRB/3, 3110
Knights Road, B18, Cornwell Heights,
Pa 19020 .

ILLINOIS REPEATER COUNCIL
Regular meeting will be held on

Sunday, May 20, at 1 p .rn. at the Lee
County Law Enforcement Bldg.,
Dixon IL. Talk-in on 146.94.

PRI NTEO CIRCUIT NEGATIVES
MAOE. SASE AN O QUA RTER FOR
INFORMATI ON!P RICES. P·C NEGA
SYSTEMS, 186 - 80th ST REET,
NIAGA RA FAL LS, NEW YO R K
14304.

GIANT N.E. CONVENTION spon
sored by FE MAR A Sept. 29 & 30 at
Dunfey's Hyannis Resort on Ca pe
Cod. Huge flea ma rket, semi nars, FM,
SSTV, NEDXCC, AMSAT, Y L trips, 2
pools, golf, beaches, sailing. Early bi rd
registration still only $3 from
Wl KCO, 572 Berkley Street, Taun
ton, MA. 02780. Special early bi rd
hotel discount available.

MOOERNI Z E FOR PEANUTSI
Frame & display OSL's with 20
pocket plastic holders. Two for $ 1.00,
seven for $3.00. Prepaid , gua ranteed.
Universally used and approved. Order
now. T EPABCO, Box 1985, Ga llatin,
Tennessee 37066.

the Trustee's address fo r 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 benefi t is
that the MORI officers can ask for a
current membership list at any t ime.
It's a matter of dropping in the cards
and making t he list. We also use the
ca rd deck to print th e mailing list and
it certainly simp lifies ma iling to 160
or so members and prospective rnem
bers. We also have a card deck of a ll
other active amateurs in abou t a
5O-mi Ie radius wh ich we have made a
mailing to once in the past 9 mont hs.

Newcomers to VHF-FM get into
the MORI card deck by just signi ng
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 VH F· FM clubs, I
suggest that the off icers contact the
local junior college or t he comp ute r
company and get th e mechanized list
t h ing worki ng for t hem. Saves a lot of
wear and tear when maki ng a ma ili ng
and the instant membership list allows
the club officers to be active re
cruiters.

Again, congrats for the fine article.
Frank Ierome WSOjZ

Midwt>lIt City OK

... . Caveat Emptor con tinued from p. 107.

CURTISS ELAPSEO TIME METER
$ 1.00 each. Famo us G.E. P A 222 1
watt audio amp lifier $ 1.95 each.
lOOK Y.. watt Y..% RN70C resisto rs 4
for $1.00, 1.000 lot price upon re
quest. Walter Jurek, 1615 S. 59 Ct.,
Cicero, III. 60650.

WANTEO, OLO RAOIO TRAN
SCRIPTION DISCS. Any size or
speed. Send list and details to Larry
Kiner, W7FIZ, 7554 132nd Ave. N.E.,
Ki rkland, Wash. 98033.

MOTOROL A : P33DEN·ll00A
PT-300's with nicad low split $165.
U43HHT·3 100A MOTRAC with ace.
$ 175. Robert Anderson, WA3PV D,
1031 4 Pierce Drive, Silver Sp ri ng, Md.
20901 .301-593-6993.

OES MOINES HAWKEYE HAMFEST
witl be held on Sunday, June 17, 1973
at the Iowa State Fa irgro unds. Plenty
of free parking. Flea Market, covered
display booths available, sma ll charge;
open arena - no extra charge. Dealer
disptevs. valuable prizes, and XYL
activities. Saturday night auto races
and ca~ing - extra. Registration
$1.50 advance I $3.00 at gate. Write
Des Moines Radio Amateur Associa
t io n. Box 88, Des Moines, la. 50301 .

ECONOMI CS 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-Ok la
ho ma Repeator, Inc . fo r t he past nine
mo nt hs. T he results have been out
standing. The "MO RI" membership
has increased from 60 members on 1
J uly 72 to 131 members on 2 1 March
73.

The few differences between MORI
and NVFMA procedures are minimal.
We call the freeloaders "prospective
members." We also use my own and

HAPPY ENDING
Last February I 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 corroanv. To make a long
story short, the recovery was attribu-
table directly to the notice in 73
Magazine, 73's policy of continuing
the listing inde finitely in subsequent
issues of the publication rather than
just once, and the a lertness of Gary
WB2PSS and Bi ll o f the Pen nsauken
(NJI Electronic Service co., and
George WA2VKV .

Many thanks for your help .
Frank W. Widmann WA2YSW

Haddonfield Nj

Ron Hughes KL71 ljE
Alaska

Good idea.

... Letters continued (rom~ 109

it - as a corporate entity - giving its
members a fair shake ... are they
polled about thoug,ts. 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
cou ld force the League into some
thoughtful changes needed.

Nick Johnson te lls you how in his
stuff d irected to TV liste ners 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 Wl AWs license
is, let me know and send me copies.

Art Brothers W7NVY
Gro~Creek, Utah 84313

While some major reforms are
about 30 years overdue in ARRL
management. should these be torcea
at the risk of losing the WI A W li
cense? The bulletin announcements,
self-serving as many of them are, are
certainly worth some effort to keep
the facility going - and the code prsc
tice is invaluable, though it is always
possible that if W1AW Kere not there
with it that others would provide the
service, as has happened in many
other countries.

ABAO LETTER
I thoroughly enjoy your magazine

and look forward to its arrival. My
only regret or complaint is that I 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. I always read your "Letters to the
Edito r" column and I believe it takes
some backbone to print some of the
derogato ry letters. Keep it up. My
only other comment is that it a very
fine magazine.

CB SOLUTION
I have changed my mind about

CBers. Why doesn't the FCC just
illegalize the use of 11 meters, com- r-- - - - - ------ - ----- - - --- - ----- 
pletely? Then all they have to do is
arrest all of the band users. The
legit imate 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. I am
indicating to you my recent reetiz 
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. I think we are soon going to
change our local transmitter hunts to
CB hunts.

Thomas A. Behrens WB6MDP
Sacramento CA
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BA NI<AMER ICARD

--

100% AMERICAN MADE

Marine/Mastel'-/!lJw
2-Way V/lF-F.\! .11 f1 rine Radio Telephone

111 MARINE MASTER - 25W
(2) 6% Channels. WX. 6. 16, 68, 28, 12.
{31 54" 3 db Gain lay down white fiberglass

antenna
REGULAR $329.95
OUR SPECIAL PACKAGE PRICE! $259.00

Please add S35 for 8 ft . 6 db ga in antenna.

Full 25 watts power. ALL SOLID STATE (no
tubes) reliability . 10 channels with 6 1/2 pairs of
crystals installed for call ing and distress, weather.
ship-to-ship. ship to coast and public and port
opera tions. Comp lete with gleaming white fiber
glass 3 db gain laydown deck mount antenna. Self
contained. corrcect. Pre-tuned. Vinyl covered unit
is splash proof - impact. humidity and fungus
resistant. Can be mounted in panel. o n bulkhead.
on o r below table top wi th universal mounting
bracket included.
JUST CONNECT TWO WIRES and YOU'RE ready
to OPERATE'

8817 S.W. 129 Terrace-Aliami, FL 33156
Telephone - d aV$ (3 05) 233 ·36 3 1 - n igh t~ an d weekends - l305) 666·1347

NO ONE ANYWHERE BEATS OUR DEAL!

AMATEUR-WHOLESALE ELECTRON 1.r.iiC~SiiiOiiiii=

RECONDITIONED EQUIPMENT - 30 days parts and labor guarantee.
COMPARE OUR PRICESI

WE TRADE ON BOTH NEW AND USED EOUIPMENT.

REGENCY, CLEGG, MIDLAND, SBE, INOUE, GLADDING, MIIOA, CUSH CRAFT, DATA ENG., BIRD,OllVER SWAN
(KlMI, TEEC SSTV, HY-GAIN, SAVOY, SIGNAL/ONE, B&K, LEAOE R, MITS KENWOOD, TEMPO, TEN TEC, OX ENG..
MINI·PROOUCTS, SWAN, ETC_, IN STOCK - PLEASE WRITE FOR OUOTE.

r::::::Istgn,ljDne
Service Manual

CX7-CX7A
$29.95 ppd.

FM transoeiver
(1)GTX·200 (with built-in DC PSI •. . .• . $259.95
{21 AC PDWE R SUPPLY $49.95
(3) 2 Extra xtals (stock li st) . . . . .. • . • .. . $12.00

REGULAR $321 .90
OUR SPECIAL PACKAGE PRICE ! $249.95

30 WATTS OUTPUT, ALL SOLID STATE (no
tubes), TAUE FM (not Phase modulation) for
superb audio quality. 100 channels with
146.94/146.94 included. Three pole tow 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-1D glass board. Professional
level construction by distinguished Avionics
Mfg. - General Aviation Electronics, Inc. The
finest amateur FM transceiver available at any
price. Size: 9 x 61 /2 x 2 1/2 . Weight 5 Ibs. Current
Drain : Receive: .09 amps. Transmit : High: 5.0
amps. Low: 1.7 amps.
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• DT03 150MHz 5 Channel less
accessories $195.00
ST05 450MHz 2 Channel less
accessories $139.9ft

•

KELVIN HUGHES MODE l.' 822

F. l.'EX ANTENNA

NINIC NFM 22

138-174 MHz. All solid state
12 Volt DC. Three to ten
watts input. New, as-is $11

10 Watt 10 Channel 150 MHz
Complete with all Accessories,
less Crystals and Antenna. All
solid state. 12 VDC. New, as-is

150 MHz 609 V solid state
Rcvr with Case $ 39.

-

~~~=. For HT 200, HT 220 e $

",•C' .
•..

-

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. 170 MAH

235 MAH
Write or call for quantity discounts on all Batteries.

$ 6.00
$ 7.00

COMMUNICATIONS &
ELECTRONICS , INC.

P a DRAWER M . 28710 CANWOOD, AGOURA. CALlF.91301
213/8896666

a/so located at 2837 North 24th Street, Phoenix, Ariz . 85008 (602) 955-4570



All distri butors offer basically ident ical equipment for sale. Some advert ise
package deals, big trade-ins, financi ng with easy terms ... each aski ng for
your business in his own way . How do we at Juge Elect ronics entice you to
deal wi th us?

First , being Amateurs, we realize that when the decision is made to purchase
a majo r item or a new accessory, yo u wish you had it "yesterday." We always
try to ship your order t he day it reaches us. Whoever takes th e orde r follows
it through packing, addressi ng, 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 a ll but two or three su ppliers, and will have them d rop-sh ip 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 frus t rating than getti ng 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 litt le added precaut ion . .. and
it is that much mo re assura nce to yo u of rece ivi ng a rig in really tip-top shape.

Thi rd , if yo u should have a problem, we handle it just as fast as humanly
possible, and to your comp lete sat isfac tio n. We t ry to answe r all letters the
day they arrive , whether orders, quest ions, or problems . We'll also give you
honest answers to questions about gear you're considering ... we don't want
you to buy somethi ng you won' t be happy wit h, as that is just go ing to be
another headache fo r us.

Of course we offer financing through General Electric Credit Corp., with 10%
down and up to three years to pay the ba la nce. We accept yo ur
Bankamericard and Masterc harge. Our phone is answered au tomatically
duri ng the time we're closed so you can phone in your order at night when
rates are low. We stock equipment by Drake, DyComm, Gal axy, Hallicrafters,
Ken wood , SS E, Standard, Swan, Reseney, Ten-Tee, Tempo and Yaesu, along
with a full line of accessories, parts, and used equ ipment . In sho rt, we offer
almost everyth ing our competitors do, plus the service described above. Our
goal is quality, not quantity . We don' t operate on a 10% mar kup, but we are
competi tive . . . we can' t provide the service we want associa ted with th e Ju ge
name, on 10% markup. We're finding that more and mo re Amateurs are
becoming more interested in really good service t han th ey are in an ex t ra ten
dollar saving on a trade. We hope you' ll write us, and try our serv ice on your
next pu rchase . We th ink you' ll be pleasantly surprised!

ED JUGE ELECTRONICS. INC.
3850S0UTH FREEWA Y
PHONE 18171926-5221

MAY 1973

Hours: 9 :00-5:30 Tues. thru Sat.

FT WORTH, T X 76110
TE LE X 75-8329
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FM TRANSCEIVER under $100.00
YOU SUPPLY CASE - MI KE - SPEAKER - CONTROLS,

144-220 TRANSMITTER KIT
ANNOUNCING! A Breakthrough for the Homebrewer

COMPLETE WITH DRILLED BOARD

$29.95

• TYPICALLY 1 1/2 WATTS OUTPUT
AT 12.6 VOLTS (1 WATT ON 220)

• ADJUSTAB LE DEVIATIONS TO 10
kH'

• AUDIO CLIPPING AND ACT IVE
F I L TER

• CRYSTA L N ETT ING TR IMME R
• DOU BLE TUNED RF STAGES FOR

A C LEAN S IGNA L
• STAN DARD 12 MHz CRYSTALS ( 14

MHz F O R 220)
• ZENER REGULATED OSCILLATO R

• PROV ISIONS FOR ME TERING
EAC H R F STA GE

• PRE D RILLE D AND TINN E D G LASS
C IRCUIT BOARDS

• MEASURES ONLY 2" ><.6"

A o ne watt exciter using four RF transistors, two diodes, and o ne integrated c ircu it . The R F
t ransistors are operati n g wel l below their ratings allowing long keying periods without damage .
The exciter may be used alone 85 a t ransmitter or w ith o u r P A -144 or 220 amp li fier fo r a 1 5
watt stat ion.

144-220 MODULAR RECEIVER KIT
COMPLETE WITH DRILLED BOARD

.'

$59.95
• SENSITIVE NOISE OPERATIVE SQUELCH
• BETTER THA N ,3 jJV SENSITIVITY.,5Khz BAND WIDT H
. ON E WA TT AUDIO OUT PUT
• DUA L CONVERSION 10.7 Mhz AND 455 Khz IFs
• A L L IC EX CEPT FOR FR ONT EN D
. ST ANDARO 45 Mhz CRYSTALS
• OPTIONA L CERAM IC FILTER
. OPER ATES FR OM 12 VO LTS N EGAT IVE GROUN D

Measures only 4" X 6"

Order TX-l44 or 220-$29.95; PA · 144 or 220-$29.95 ; RX·144 or 220-$59.95.

Receiver with 7 Khz ceramic filter - $65.95. Include $1 .00 postage and handling for each
k it ordered . New York state residents add 6% sa les tax .

== VHF 3~~e~lt~U:~~RING
BINGHAMTON NEW YORK 13902
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NEW POWER-BOOSTER

Measures
7x9x3'h

8005H
8020H

$ 159.95
$129.95

WIREO
ANO

TESTEO

60-90 Watts

TWO MOOELS
8005H 2-6 wa tts in 6Q..90 watts o u t

160 w atts from your standard )

8020H 10-25 watts in 60.90 watts out
( I ncrease t he p ower of your
RE GE NCY by over 400%)

N o t a kit , but a co rnplet etv w ired and tested pow er amp lifier with automatic a nte n na swi tchi n g.
Uses N E W n o t su rp lus, ba lance emitter p ower tra nsistors fo r missload pr o tection. Large heat
sink for coo l coer rton. Less than 1 dB loss o n rece ive. S O 239 co nnec to rs, nominal 50 ohm
impedance .

With 10.7 Crystal Filter

NEW RX-144C KIT
For Repeaters or Those
Who Need The Best

$69.95

• LOW CROSS M ODU LATI ON FRONT END
.10.7 Mhz CRYSTA L FILTER
• COR OUTPUT FOR CONT RO L
• 2 WATTS A UD IO OUTPUT
• L ESS TH A N .2/lV SENSIT IV ITY
• M EASU RES 4 x 6 x 1 inches

We are now in our new location . . . please note new address . . .

VHF ENGINEERING
320 Water Street POB 1921

BINGHAMTON NEW YORK 13902

I
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WORLD ACCLAI MED

FREE STANDING ALUMINUM TOWER

Model 11·8 0 shown - W8AMY

11 sq. ft . wind load at 80 f:;l.~=

• • • • • • • • • • • • •

In addition to all o f these edvan
raqes total cost o f a Universal
Alumi num Tower is less than simi
lar steel towers ex tended over the
life o f the tower.

LET US RECOMMEND THE PRO
PER TOWER FOR YOU. Request
WHOLESALE catalog.

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
sec tio n.

Light Weight - In addition to its
weight advantages aluminum offers
maintenance free life time beauty.
Eliminates painting and ugly rust
inherent in steel towers.

S t r e n gt h Imponant to your
choice of a lower. Universa l towers
are tested fo r 80 m.p.h. winds and
are designed to exceed that wind
velocity .

WHEN IT COMES TO ANTENNA SYSTEMS

THE BEST ANTENNA PACKAGES YET!

EDI " STANDA RD" PACKAGE U1140
Universal 114 0 Tower . **
Universal B-1 8 Hinge-Up Base
Universal R·II Rotor Mount
CDR AR22R Rotator *
100ft. Rotor Cable
100 (1. RGBIU 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. ED! $351.
Hy-Cem 203BA Reg. $486. ED! $359.
Hy.Gain TH3·MK3 .. Reg. $491. EDI $364.

*TR44 Rotato r & Cable - Add $ 29 .
*Ham·M Rotator & Cable - Add $ 65.

**11 ·50 ( 50') Tower w/B 22 Base Add $ 84 .

ELECTRON IC DISTRIBUTORS, INC.,
oriqinated Antenna System "packages"
ove r 23 years aqo. These are
RECOMMENDED matched systems
desiqned to work togeth er - ye t with
flexibility to meet YOUR needs. Many
o ther combinations available, o f course.

LIGHTWEIGHT - RUST FRU: . EASY TO ASSEMBll - RUGGED STRENGTH
FOR TV · FM . HAM RADIO· INDUSTRIALINSf ALLATIONS. ARE . POUCE · MARINE · CB

Anyone inte res ted in a to wer sho uld co nside r the tremendous
ad vanta g es of aluminum over steel towers.

UNIVERSAL TOWERS

( GECC revolv ing credit available )

LET US QUOTE AND SUPPLY your EVERY need. ONE-STOP service.

ALSO COMPLETE LINES ANTENNA SYSTEMS AND HAM GEAR

Hy-Gain, Mosley, Telrex , Cushc raft, Wilson, NS, Newtronics.
Collins, Drake, Galaxy, Hallicrafters, Ten-Tee , Tempo, Regency ,
Clegg, Tri -Ex, Rohn, etc., etc.

Available ANYWHERE IN THE WORLD directly from

- Communication Specialists for over 34 years -
1960 Peck Stree t, 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 "TESCQ-PAD" h as no
tuned c o il s to go off frequency.
no tuning necessary or even t here!
It 's all in one " B lack Box I.C:'
ready to go . The " T ESC O- P A O"
has a 1 second hold -up for your
transm itter. complete P .T.T.
operat ion, availab le w ith dual
audio output leve ls, 12 o r 16 tone
combinations.

Portable Tune Up Meter with cables to p lu g into Motorola, Link , GE , Standard , etc.
Thi s unit gives you t he meter functi on s of the radio being tested. It also operates as
a portable dc voltmeter with the fo llowing fu ll 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 fo r d iscriminat or readi ngs. Also featured in the UT·' is a field
strength meter. Pl ace your order now. Ki t form $42.50. Wired $49.95. Extra cables
of your choice (specify rigl $5.00 ea.

($2.00 for postage and handling.)

KIT $34.95 $39.95 Wired
(Add $ 1.00 f o r 16 tone version)
($2.00 for dual output version )

CALL OR WRITE WALLER NOW

NOW BRUTE FORCE IN A 12V BENCH SUPPLY - THE WALLER 60 AMP 12
VOLT SUPPLY!
A bench power supp ly for mobile equipme nt. This brute of a supply will run a
mobile rig and even an amplifier from 110 V ac. The output is a nominal 12V de at
50 amps and is usable to a fu ll 60 with a slightly lowe r output voltage. The heart of
this supp ly is a constant vo ltage transfo rmer rated at a constant output of 60 amps.
The supp ly featu res buil t in vo ltage and cu rre nt metering. The Waller 12 volt 60
amp supply is only $100 in kit form or $125 wired.

This unit shipped freight collec t.

(Add $1 .00 for postage and handling.)

MAY 1973
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DRAKE
is {jreat!

For well-eng ineered . solidly constructed, h igh
QSO scori ng equipment . Drake is your most logical
greater-va tue-cer-couer choice.

Worth r00r8 at t rade-i n time than any kits or import
orphans-so, i t really costs you less per year to
enjoy Drakedependabi I l ty and superior per formance.

is wJiere its at!
For competent as si stance by know ledgable hams. 
for quic kest delivery of factory-fresh, latest pro
duction equipment - tor top trade-in dea Is - for
gre atest satisfact ion and pleasure-your most
logical more-tor-ycur-rroney choice is HARRISON!

R-4B RECEIVER C-4 STATION CONSOLE T-4XB TRANSMITTER L -4B 2KW LINEAR

TR-4 TRANSCEIVER RV-4 REMOTE VFO MS.. SPEAKER MN-2000 ANTENNA
MATCHER

TC-2 2 METER XMTR
CONVERTER

ML-2 2 METER FM
TRANSCEIVER

eft '

TR-22 2 METER FM
TRANSCEIVER

SPR-4 SOLIO STATE
RECEIVER

SW-4A SWL RECEIVER a-c RECEIVER 2NT eN ANO NOVICE
TRANSMITTER

CHARGE IT! On your Master Charge,
Bank Amer icard or Uni-Oard,
Spread payments up to two years.

PROMPT ORDER DEPT.
We care fu lly pac k and ship

ham gear . accessories and parts
to most any part of the worl d.

Address your orders to :
18 SMITH STREET

Farmingdale, N.Y. 11735
Or - Phone your orders to

(S16) 293-7990

Cl

ORDER NOW!
Or . ask for
literature.

"Ham Headquarte rs, U.S.A."®

130 73 MAGAZIN E



131

~_..••

•
"~

.,,,,

Rpc·3M Module

Rpc·3C Cabinet Model
($3·...5)

.)
I

MFA-2 Single Version: $210.00*

SUPER * ACCURATE FR EQU ENCY CON·
T R OL - .0005% accu racy. both
tran smi t and receive . o n all channe ls .

SUPER * STABL E L OW ORI FT OUTPUT 
20 Hz per degree C typical d rift rate.

SUP ER * COV ERAG E - FUL L 2 M ET ER
BAND COV ER AG E: 144.00 to
147.99 MHz ;n 10 KH z steps.

SUPER * L OW IMPEDANCE OUTPUTS - 50
ohm output impedance allows IOI'l!:l
cable runs. both tra nsmit and receive,
for trunk o r remote u nit s.

RPC-3,3U Internal Unit
($24.95)

• Low distortion
c ircuit.

• Fully w i red & test
ed. NOT A KIT

• Works w ith phone
patch.

• Internal units &
m odules work mobile. (ONLY $22.50)

• FULL WARRANTY - ONE YEAR
• INTRODUCTORY LOW PRICES

(Il linois residents add 5% Sales Tax)
Add $ 1.0 0/u n it shipp ing ( A PC-3 , 3U, 3 M)

Add $2.0 0/ u n it sh ipp ing (APC-3 C )

BOX 1201B
CHAMPAIGN, ILL. 61820

A SPEECH COMPRESSOR
THAT REALLY WORKS

- ..~ -.,--
.

14 ~5 "' ~ ."._.... -A B1-4 6 Q 4

ELECTRONICS

......._.. ~_ .... ....
'C" __...
• •••

• UP to 5 lind tones
<factory seu

• ADJUSTAB LE
-Duration
- Out put

• NO BATIER IES neeeee .
• FU LLY ADAPTABLE TI ·fi

• EASY INSTALLATION

• CONTINUOUS TONE POSSIBLE

• FUl l 1 YEAR RP Warranty
PRICES:

Ta.5 5 tone std. encoder $31.50
(1800, 1950. 2100, 2250, 2400 Hz.)

ST·2 Sinel. tone decoder _...._..._. ._....._... $37.50
(Specify 1800, 1950, 2100. 2250. or 2400 Hz.)

Sptc: ial t ones - I nquire
Add $ 1.80/u nit for sh ippi ng

(I II. resid ent s add 5 % tax)

TONE BURST ENCODERS
AND

DECODERS

MFA-22 Dual Version: $275.00*

SUPER * TRANSMIT and RECEIV E OPERA·
T ION - SIMPLEX and REPEATE R
MODES in both versions.

SUPER * READOUT - D IR ECT DIG ITAL
READOU T - f a st act ing lever
switches.

SUPER * LOW SPUR IOUS OUTPUT LEVEL
- low spuriou s output is similar to a
crystal output, no t spu rious laden as
with some other unit s.

SUPER * FAST ACT ING CIRCUITS - 0.15
second typical se ttling time.

SEND FOR FREE DETAILS TODAY ORDER DIRECT", THROUGH YOUR DEALER
t· Add $3.00 per unit shipp ing charge . UPS areas. $5.00 o therwise . I L L! NOI S RESIDENTS add

5% Illinois sales tax.I

INTRODUCING: SUPER CRYSTAL -
The New DELUXE DIGITAL SYNTHESIZER from
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R.F. AMPLI F IERS WINTRON IX MODEL 850 INDUCED WAV E FORM
TUNES 50 to 100 mhz - COMPACT A L L ANA LY ZER Th os u "'" ,n c a nll, n Cl 'o n ... , I h v O u '

ALUM. CASE 12" )( 15" x 6 1,1," WITH SK 600 pr ", sen t o scruo sc oo e pe, m ,lS VOu TO , ,"''''' ""a~e ' o ' '''s

EIMAC SOCKET. 1 LARGE A IR VARIABLE ,n t he range fr o m a ud IO {h , u MH l "" ' ''' Oul an.,. d " e cl

CAP . - 2 SMALL AIR VAR IABLE TRI M-
c o n n "" l ,o n, The p rO b e •• , ,",p i... p l,)c e d 0."" ,.... l u b e

MERS - TEFLON MOUNTED ROTAR Y IN-
,n Q u e stIo n and 11\8 ...... v . l o , m 'S (J '\p l illved o n UU~

c sc .ucscoc e " m., aho be u sed a s a h ,gh "a ,n
DUCTOR - GOOD FOR LINEAR AMPLI - a m p l ,loer 10 ' nc r e a s e "K OP I! senS " ""l v _ E '< c ell e nl 1o ,
FIER - CAN USE EITHER 4 CX150A o r 4 T V .. rau ro , ampl if ier , .nd TranStTlIIIB' ' ep. " ano
CX250 - LESS TUBE, PRICE: . . . .. . $14.95 maon tenanc e . Brand n ew, WIth p robe .

WITH 4 CX150A, PRICE : .. . .. . . . .. $19.95 SH IP. WT 13= PRI CE $1995ea

AOTRON FANS
8-7971 LARGE ALPHA SAUCER FANS
NUMERIC READOUT 2BOC FM 7' " Ol A • 2 Y'" D E EP 1 t S V -50 -60 c v .

W ith sockets &. driver board . C an b e hardwi red PRI CE $4.9 5 EA .
to f orm u nusua l h ou se address nu mbers. 2
l ubes, 2 sockets, m cuntec on o ne dr i ver b o ard . METERS PANE L T YPE WESTON M ODE L 1238
Save $ 3 .00 0-500 m i(:roam ps full ~.l. calibral ed .005 t o 500

PRI C E : 2 /$ 5 .00 ro.... tg.e"t/tloutt. 270 degr.. teal• . apprOIl . 3 " d i.
allcalla" l f or "". ...emet.r etc . N."" and in origln.l boll"

TEKTRONIX MODEL 360 PRICE : S1.95 . a. or 3/$500

WAVE FORM INDICATOR - BANDWIDTH MODERN ALUMINUM BEN CH RACK CAB I N E T
DC - 500 kHz PRICE : $24.95 ll Y~ " H l( lB" 0 l( 19 " W . B" panel open ings

w /rubber feet and disappearing h an d le .
VARIACS PANEL MOUNT Lt Blue PAICE $ 7.9 5

2AMP $3.95
4 AMP $5.95 TRANSISTOR REGULA TED
6AMP $7 .95 POWER SUPPLY
240V - 60 cy or u se on 12 0V with slightly 11 5 V - 60 c y cle in + 12 - 12 - 6 V @ 2 amp
lower am p rat ings o u t p u t . Front Pan el adj + or -1 0%. On-off

50 AMP VARIAC
switch. Fuses. Barr ier stri p ou t pu t . 6 " x 5 " x
7". E x cel l en t Condo

230 V. input 60 Hz. Unused Price $99 .50 Ship. Wt. 10# PRIC E $14.95

WE APOLOGIZE
SORRY WE RECENTL Y SO LO OUT DUE TO
HEAV Y DEMANDS ON OUR INVENTOR Y.
GOOD NEWS - HOWEVER, MORE IS ON
THE WA Y . WE BEG YOUR INOULGENCE IN
THE M EA NT IM E AND THANK YOU FOR
YOUR PA ST PAT RONA GE, IN OUR EN·
DEAVORS T O SEL L TH E MOSTUS T - FOR
THE LEASTEST".

THAN K Y O U !!!lI !!!!

TOROID TRANSFORMERS
MINOR REPAIRS N EE D EDMOST VE RSATIL E WE EVER HA D

3 ).<, ·· RO 3" H T .5 .3231UR
WT 3 # A L L HAVE CAL. BO OKS BARGAIN NOT JUNK
4-14 V INPU T WIND IN GS PRICE : $24 .95
4 5 V FEED BACK WINO IN GS

COMPUTER TYPE CAPACITORS2333V - 112 amp . WINDIN GS
2 167V - 1/2 amp . WI NDIN GS 40,Ooo @ 20V

WILL SUPPL Y I00QV IJI1 / 2 am p. 32,500 @ 25VCA N USE A~Y COM BI N A TI ONS OF A BOVE .
SHIP WT 5 PR ICE ~ $5 95 or 2 / 10 _00 55,OOO @ 15V

ioo.ooo e BV
SOd each o r 5 for $2.00

ADJUSTABLE PRINTED CARD BO X 40,OOO @ lOV
F or Rack Mount 30.0oo @ 10V5" 10 7 Y.. .. - 16 sl ides and sockets - inclu d es

PRICE: 3 f or $ 1.0030 double con tec t posi tion ed ge co nn ec t o r t y p e
PRI C E $ 9 .9 5

METERS
TRANSFORME R 0 - 150 VAC 3 Y.t .. PRICE $3.00

12.6 VCT @ 10 am ps . o r 0-300 MA. DC 3%" N EW PRICE: $2.50
6 .3 VCT @ 20 am ps . FR EQ. M ETER 60 cy . REED TYPE 3%"PRICE:

WT. 10 Ibs. PRICE: $4.95 PRIC E: . . . _ .... .. .... ... $4 .5

ALL PRICES ARE F.O.B. OU R WAREHOUSE. PHILADELPHI A , PA. A L L MERCH ANOI SE DE-
SCRIBED AC CURATELY TO THE BEST OF OUR KNOWLEOG E. YOUR PURCHA SE MONEY RE·
FUNDED IF NOT SAT ISFIED. TER MS ARE CASH. MIN. OR OER $5.00. ALL M ERCHANDISE
SUBJECT TO PRI OR SA L E. RFE - R EMOV ED FROM EQU IPME NT.

1206 South Napa Street SElECTRONICS Philadelphi a, PA 191 46
215-468-7891 215-468-4645
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WORLD'S LARGEST SELECTION OF
NEW & USED TV CAMERAS & ASSOC. EQUIPMENT
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1973
Broadcast & Closed Circuit TV

Audio and Video Systems
PRICE
$1.00

CATALOG # $1.00 p pd USA-$2.0 0 Foreign.
INDEX PAG E 142 Free to requests on Com pany

Letterhead .

973A1
THE DENSON ELECTRONICS CORP.

9AM · 4PM MOllday thru Friday : otherwis e by appo in tment .

OFFICE: Longview St. Tel. Area Code 203/875-5198

MAl L: Post Office Box 85

ROCKVI LLE, CONN. 06066 USA
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"'$1 CONFORMS TO LATEST FCC RULES. SOLI 0 STATE REPEATE R CONTRO L SYSTEMS. ANY :,,,,,,,
~ RECEIVER TRANSMITTER POWER FREQUENCY AND 10 SYSTEM. 3 MINUTE TIME O"To 5 ~~1
,*Z SECOND DELAY DROP OUT. CARRIER OPERATED SENSOR. 10 CONTROL. AUDIO ;,,?,"
~ INTEGRATOR. OPTIONAL TONE BURST DECODER WITH AUDIO NOTCH FILTER, ,~
~<: TELEPHONE REMOTE CONTROL, TONE DECODER VHF LINK REMOTE CONTROL, ~
~,9,j LOGGING CONTROL. 120 VOLT AC OPERATION WITH AUTOMATIC 12 VOLT DC ~~
~ SWITCHOVER. CYCLING TRICKLE CHARGER. FUNCTION STATUS DISPLAY LIGHT AND ~
.~ CONTROLS. 10 CALL MONITOR SPEAKER AND MIKE. REMOTE RECEIVER SQUELCH. ~'¢ii
~~ ALL FUNCTIONS ON PRINTED CIRCUIT CARD. ADO NEW FUNCTIONS AT ANY TIME WITH ~;;~ :.~,\~
~ BUILDING BLOCK CONCEPT. FLEXIBLE SYSTEMS FOR HIGHLY VERSATILE REPEATER "''''
~ STATION. ",'Y."3
~~ ~~
~ Look for complete details in June issue of 73 ~~

~UNIDYNE INC 3224 Peachtree ~oad N.E.~~
~ ,. Atlanta, GeorgIa 30305 i~
...<';t .. .~

~~"' . Phone: 404-458·0700 .j~

~'%\'~%~~~~.i-~~~~~K~~~b~~Q~~~~~(~~~~~~~~:{*~1f:t~~" ~'~~~,:;;.<o';""'''' '......"''Xr_.. :.<~ ~,- , .,;:,. ""/"'h'_"'-."Y'~~~~~~':;~~~,.,::~~.-y_~~~~'i~-..L-;;",,~, ,\."'--. , :-'.. '
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Just arrived! This collec 
tor's item is now avail
able in new conditionl
1.5 to 23 Me. CW and
AM. 50 watt CWo Ideal
for a raft of multi
purpose uses. Designed
by Collins Radio. Brand
new! A Columbia special .
. . . . . . . . . ... . . .$75.00

2 METER AIRCRAFT MONITOR
RECEIVER 130-150 Me

R-l08/GRC Late model

Army Comm. Aecvr!
20-28 Me FM. Contin
uou s or preset freq. OK

for AM with simple l::::~~:=:;:~~~~'::~:'::::J~~!-Jmodification. With
schematic and hookup
info. Like new. Smash
ing low price I . $19.95
24 VDC POWER SUP·
PLY for above . $4.95

RECEIVER

Xerox copy of Operation Repair Manual :
$35.00. Add $100.00 for 1/2 kc in lieu of 1 kc
Increments.

RADIO

Save over $9,000.00 on this
fJ'-~ ~l_", _j,r AN/WRR-2 SSB Receiver!

Original government cost: over
·l . t H., t · $1O,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,
voice, facsimile, Teletype and ISB. RE

QUIRES NO MODIFICATION! Greatly $4 5
superior to earlier R390A/URR model.
Good condo Complete, operational. Spec •
sheet available. Spare parts as needed Ove'"a"'ed and ce"ified . .. $595.00

NAVY TCS TRANSMITTER

FM TRANSMITTERS & RECEIVERS

,T -1 4 / T R e- l R-19/TRC-I

70-100 Me. Single channel. 50 W_output.
110 V , 60 cycle. New and like new.
R-19/TRC·1 Receiver $49.50
T·14fTRC-1 Transmitter $49.50
FREE schematic s. Convertible to 6 or 2 meters.

R-748/TAC-47 single channel AM crystal con
trolled 110V 6DePS , pwr supply & speaker built
in, squelch, r -t uain, dual conversion modern
design. Size 19"W x 6 ..... x 14"0 for rack mtg.
Supplied with schematic & hookup info . No
conversion required. Exl condition ..... $29.95

190-550KC o-ser Good Condition Recvr $14.95
or like New Receiver $19.95

6-9MC 40 Meters Good C o nd i t io n Recvr .. $9.95
2.13MC T 18/ARC-5 New Xmtr $4.95
4-5.3MC T -20/AA C-5 Exc1. Condition Xmtr $3.95
4-5.3MC BC-47 5 New Xmtr . • ...... ... . $5.95
MD-7/ARC-5 Plate Modulator for .Above Xmtrs

Ex!. Condition $4.95

MODEL 15 TELE
TYPE PAGE PRINTER
Rebuilt like new by US
Navy. In orig. govt.
packing! With table,
power sup P 1V and 1-":":';';";';':;';';;;;;;-=';';:';~;':';:::""",";':';~i-----1
manual. BAR GAIN! 15
KSR WITH KEY
BOARD .. • . $200.00
15 RO. NO KEY
BOARD . . .. $175.00

- , ~

-k--:o:'
_J~:

HEWLETT-PACKARD
SPECTRUM ANAL YZER

The famous Model 85518 with Display H.P.
8518. Excel. condo CERTIFIED with new
TWT . Now reduced to tess than half of original
price! Special. Only $5500.00

IP-69/ALA-2 PANADAPTER
This compect unit can be used with most Ham

Receivers after conversion. Complete with con
ven""n info and schematic. Good condition
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $19.95

ColumbiaElectronicSalea.lnc.
P.O. Box 9266, 7360 Atoll Ave., North Hollywood CA 91609 Tel (213) 875-2970 & 764-9030
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PRICES GOING

:1(1 11 r" , $2 ./011 10 11 In' ':\ .·\0
70" I", $5.H " 1l 0 " I", S6.6 11

• •• h .dd i' ;"".1 UIIiO $'.5ll

2 011 I". s I .HO
10 01' In' $5 .01!

I" " n In. ill.2ll

11u. I·i" ·li,,.. SUCK.:Ts. Ih . " d ".~ .. ill, ~"I d pl.,.... pi ,,~

I - I'~ :;n 'I') 1110 _ 1'1'1 ~lHl _'1'J9 ,Olll! " p

l-I r in , .5ll .45 .·1 0 •:1.5 "- 'I I> r i" ) Snld.. •• .5 " . 15 · I II .10..,.,
1·1 Pi" .. .5n . I :; • I II .ae.,'.'
II' Pin ) lIi« \h . p .M' .5:; .sl! · 15 .:15
I I Pi" ) r io........ :" ,.,. . 11.'; .05 ." ·1 .0 1 .lI:1
I l> r ,,, r .p _115 .11 5 ." I .0 1 .11:1

I _ ·1') .50 ·, 'I'! 1II0 _ '\ ~ '1 5011 '1'1'1 1,11 0 11 "'SSS _I 1..5 II 1.2 :; a.,5 J A il a.un
~SS · 11: I . r s 1.50 1.11 11 :1.1.5 J. 25
.'i SS· 2 1.511 1.2 5 l.75 :1. \11 a.on
SSS _:1 ,.75 7. ;,n 7.110 6.7;' 1,.5 1J
S"S · ~ 7.75 7.5 11 7.110 1,. 75 1> .5 0
SS~·7 :1. ;;0 :1. 2.'; :1. 11 0 2.75 2.5 ..
S-'S·" :1.:;0 :1.2 5 .1.0 0 2 .7:; 2. 5 ..
Il i"i' "",, · :1.lI n 2.75 2 .5 II 2 .25 I. ~ O

10 11 r", $ 1.0"
snn In . $ ,1.2 11
91'" l". $ 7.·111

' lU I.E\ II: SOl: KtT I'NS: l. ,.. II..,.. ....""'~,,~... pi", in, I••d nf ~~d.ri". },"'. It:', to,
PC h"."h . S,~d i" "",h u"" '" , h ip' i" ",,,llil'l. , " I t<M I p i", ""J~.

S"lid -'l. ' e S~" ,..," I,., n",. rxp. " ded if. line " I' U :U Ui 'f'I .~ , ."d . 1"" ,....",....l Ih.i.
,',,,,1. r h. 1. ~ I"~ i ,, . ". ,n,.....·. il.Ll. I""" ",., ,h e,.. p n'·....

1'h. S~S·7 . " d .'i-'S· 'I ..r 'h r .""""~,, .n i" ,·to. tade' I,r i. hl 7.S~" 1 ..,d ""',11"..·
di't' I.~ ,e'l, ,,, ' Ii."~ . M'id, d""i",.1 p"i"J " 0 ,J,e 10-1'1 ...d .. id• • " ",, M·i "., Th. ~S~_ I

. nd SSS·2 h. .. Il.. "', pl",;.·.1 d,,, ...,,,,,,, ,, ., 110. SS~ ·7 . " d S-'S·'1 ,,·il h ;", .....-.:1 hlr

."d J ' d, 'I ~ I" ~ r' ,m ,,' "'l" i...",. " , . 1'1.. S~~ _ IC .. II.. ,."'... JI.. SSS· I 'rpl ,I to..
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.80
1.00
3.25
3.25
3.25
3.50
3.50

.35

.50

.75
1.00
1.00

.80
1.00
I. 25
2.00
1. 50
I. 50

.80
2.50
1.00

.85
LIS
.55

1.00
.50

LIS
.65

3.00
1.00
I. IS

.90

.90
I. IS
2.00

.55
I. 75
2.25
2.00
1.00

74H74
7475
7476
74L78
7480
7483
7486
7489
7490
7491
7492
7493
7495
74L95
74107
74153
74192
74193
74195

$9.95

RLI1~5;?r~2 -h_
. dtqt tal dtspl ay tube ' ,~ . '1'

incandescent 5V ,\ ••
7 segment I ,X•• I

.6" high numeral ~
visible at 30 fee t lnT
left hand decimal

. g pin base (solderable)
EACH $ 5.00
5 FOR 20.00

lineors
lMI00 positive DC regulator TO-5
NE526 high speed comparator DIP
NE560 phase lock loop DIP
NE561 phase lock loop DIP
NE565 phase lock loop TO-5 or MUll
NE566 function generator TO-5 or MIN I
NE567 tone decoder TO-5 or MINI
709 popular op amp DIP
710 voltage comparator DIP
711 dual comparator DIP
723 precision vo ltage reg. DIP
5558 dua 1 741 op amp MINI
810 dua l op amp DIP
747 dua l 741 op amp DIP
LM302 op amp voltage fo llower TO-5
LM308 op amp TO-5
LM311 comparator TO-5
LM380 2W aud io amp DIP
lM703 RF-IF amp epoxy TO-5
lM309K 5V-IA power supply module TO- 3
LM309H 5V-200ma power supply TO-5

calculator on a chip
40QinDIP
Add, subtract. mu ltiply, and divide
12 digit display and calculate
Chain calcu lations
True credit balance sign output
Automatic overflow indication
Fixed decimal point at O. 2. 3. or 4
Leading zero suppression
Complete data supplied with chip

740~) seri nIP
7400 .25 74Hll .50 7451 .25
74LOO .3574131.75 74L51 .35
74HOO .35 7420 .25 74H51 .35
7401 .25 74L20 .35 74H52 .40
74HOI .35 74H20 .35 7453 .25
7402 . 25 74H22 .50 74H53 .40
7403 .257430 .257454 .30
7404 .25 74L30 .35 74L54 .35
74L04 .35 7440 .25 74L55 .35
74H04 .35 74H40 .40 7460 .25
7405 .25 7441 1.30 74L71 .50
74H05 .35 7442 1.00 7472 .40
7406 1.00 7446 1.50 74L72 .50
7408 .40 7447 I. 50 7473 .55
74H08 .50 7448 I. 25 74L73 .80
7410 .25 7450 .25 7474 .40
74LlO .35 74H50 .40 74L74 . 80

all ICs shiQQed within 24hrs.

$9.95
12.00

1.60
1.40
1.00
7.50
2.00
I. 75
1.00
1.00
2.00
I. 50
2 .00
2.00
3.00
3.00
LIS
I. IS
3.50

.90

~fn~ ~ LED
high brightness--350ft-L

@2Oma
single plane. wide angle

.... iew1ng·--150o
. standard 14 OIP

long life---solfd state
operates with Ie voltage

requ i remen ts
. displays all digits and

9 distinct letters $....25 EACH

sctottky TTL $3.00 EACH
82530 8 lnput multiplexer
82533 2 input 4 bit multiplexer
82541 quad EX/OR element
82542 4 bit comparator
82562 9 bit parity gen./checker
82567 2 input 4 bit multiplexer

CD-3 universal counter
Can be proqremred to count to any KIT
modulus 2-9 for one kit. 2-99 for
two kits, etc. Includes board. 7490.
7447, RCA QRlOIO Num1tron display
tube and five programning components.
Full instructions included - perfect
for displaying second, minutes and
hours. etc .

CD2digitai counter
Unit includes board, 7490. KIT
7475 quad l atch , 7447 seven ASSEMBLED
segment driver, and RCA DR2010

§Qqg ~~~i~~,TTL DIP
8210 8 line to 1 line selector
8220 parity gen/checker
8223 256 bit programmable ROM
8230 8 input multiplexer
8233 2 input 4 bit multiplexer
8242 4 bi t comparator
8251 BCD to decimal decoder
8261 fast carry extender
8266 2 input 4 bit multiplexer
8270 4 bit PI. SI. PO, SO
8271 4 bit shift register
8273 10 bit SI,PO register
8274 10 bit PI,SO register
8280 45MC presetable decade counter
8281 45MC presetable binary counter
8290 presetable dec. counter 75MC
8292 presetable dec. counter 10MC
8520 25MC divide by "N" 2 to 15 2.00

SILlCON8551 tri state quad la tch 2.00
8570 8bftSI.PO 2.50 signal diodes
8590 8 bit PI. SO 1. 50 100 PIV - 80 rna
8275 Quad bistable latch .90 lfQ. for- ,? 5
748 0 am T 1. 50p P 05
NE555 pre,. timer MINI 1.25 CA3065 TV/FM sound Soystern DIP .75

All 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
age for smaller orders. California residents add sales tax. IC orders are
shipped within two workdays of receipt of order - kits are shipped within
ten days of receipt of order. MONEY 8ACK GUARANTEE ON ALL GOODS SOLO .
. .. . . .. ... .............. COo' s may be phoned in .

'BAB Y LOn ~~g63BO~9~l)C~~~~2~tiL. CALIF.
onlcs
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PAY TV
ASSEMBlY

$15.00
A "Super Value" for the gadgeteer. A co mp lete Pay TV insta llation made for ZENITH
and all in original pack ing (3 cartons - wgt 36 lbs) and all unused. Operates on regu lar
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 Trans la tor, Ada pter,
Decoder. Transistors, tubes, so lid state bridge power supply, geared clock moto r, 35mm
geared transport, time recorder, solenoid, relays, hundreds of small parts such as resistors,
caps, etc. Our estimate as to cost to Zenit h, approx $1,000 per set . Schematics with each
purchase. One set of 3 units $15.00 wgt of 36 lbs, Special .. . 3 sets $35 wgt of 1061bs.
All unused, original boxed.

COOLING FAN
BARRAGE

$12.00 --- ---- - _.-

For the photo enthusiast, electron ic indust ry, peop le cooler, etc. Brand new assemb ly
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 pane l,
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
Ju st right for powering car tape deck, CB
sets, car radio, etc . from regular house
current. We furnish parts - transformer,
silicon bridge, filtering caps, directions.
All new parts, order #KT·3 at $5.00 ea or
6 for $25.00

AM-FM RADIO $20.00
Fully built chassis by Delmo nico wi th
front panel, so lid state. Also has stereo
tape and stereo turntable inputs, 115 VAC
power . Brand new with schema t ics.
$20.00 . Made for console insta llat ion.
Cost over $100.00.

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 condit ion . Once alJa in we
expect an early sellout . Pr ice of $35 tncludes
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
inp ut. Output of 40 VeT at 4 amps plus
another winding 6V at 2.5 amps. Fine business
for Power Amps, Logic o r 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

ICSPECIAL - ONE MONTH ONlY
Our regular $151C board with epprox . 140 DI P
ICs o n them, with ident sh ee t. For one month
onl y vve are pricing them at $6.50 per boe-d to
reduce our inven tory , #le-s $6.50 Or 5 for $25

COPPER CIRCUIT BOARD
Brand new GE 2 -sided glass epoxy G· 10, th e
standard o f th e industry , b righ t and shi ny new.
6 x 12. $1.00. 12 x 12. $ 1.50.

AM-FM RADIO $5.50
Due to the West Coast sh ip st r ike 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 sup p ly. To make it p o rtab le all you d o
is power it with a couple of " 0 " cells. F ully
assembled solid state chassis with AC power
supp ly, less speakers . Covers full AM as well as
FM broadcast . T he p rice . . .an astou nd ing
m eager $5.50

PISTON CAPS 1- 8" F
3 for $1.00

Unused Military surplus . For hi treq. work. L ist
price oyer $3.00 each. We have 1 size only,
1-8J.LF . No hardware .
#73-18 3 for $1 .00

GO-SECOND TIMER
A bonanza for the photo lab or any require
ment for a precision spring-wound timer. May
be set at any interval 0-60 seconds. Contacts
rated at 15 amps. Contacts close while runn ing
and open at end of time interval. Brand new.

$1 .50 each, 10 for $12

BATTERY ELiMINATOR
CHARGER

Plu gs into 1 15 volt 60 cycle and p uts o u t
app rox . 12 volts DC 10 0 mil s . Suff icien t to
power most any sma ll t rans istor rad io an d also
usefu l for charging sma ll dry ce lls and small
ni-cad c ells. F u lly bui lt, ready to use .
$1 .00 each, 6 for $5.00

455 KC IF ASSEMBLY RF FERRITE CORE CHOKE

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904

Hi-permeability, ultra mid get sty le,
coated for moisture res ista nc e, co lor
coded. Used in )(mtrs, receivers , con
verters, TV-peaking. Bra nd new,
worth 4 0 1! each. Assortme nt o f _1.8 ,
27 .0 , 330 J.LH_ Pac k of 3 0, $12.00
value.

#A.7 130/$ 1.0 0 180/$ 5 .00

UHF TRANSMITTER
One of the tater designs being released. Superb
workmanship by HUGHES . Utilizes 3 pencil
triodes worth over $46.00. Loo k s like a
" natu ral" for 220 me transmitter as it's on
.26 4 me now. Simple to lower freq . W/tubes &
schemat ic. Built-in power supp ly 400 cycle
wou ld have to be changed. Measures o nly
3x4)(8 inches . Nice p iece of scarce gea r, easy to
work on & first class co nd it io n.
4 tbs #rA -40IC 15.0 0

Made for the ART -13
good for 1Oo-watts R F,
no doubt handles mul:'h
more due to being un
derrated for the mili 
tary . .. #11 -17 3/2 .00

Mix of 7400 series DIP, unmarked untested.
Some schematics pro vided 10 for 1.00

100 for 8 .00
1000 for 60.00

RF VACUUM
SWITCH

Complete miniature 455kc IF. amp assemb ly.
1.5 inc hes long,little over % Inch square. Ready
to use w/schem. Sim to Miller 8902 ..... 2.50

7400 SERIES IC GRAB BAG

140 73 MAGAZIN E



Numitro n 5V 7-Segment
_~~':'S~llimJjneor Regu la r $2.50 ea.

GE Y 4075 25V Minia tu re
$1 .75

GE y 1938 24V Standard
51.75

RAY CK 1905 Standa rd
51.75

MAN·3 1.7V Miniature
$3.50 ••• 10/$30

GIANT ALPHA NUMERIC

8797 1 51.00

LIGHT EMITTING DIODES 31$1 .00
Ru b y red , gold pla ted leads. With me rcu ry cell
for insta n t testi n g.

NOISE ACTUATED SWITCH $1.35
Solid state noise actuated $VVito.:h fully wi red .
includes mike pick-up. amplifier , SC A swi tc h .
Actuates by noise or whistle . Useful for bu rglar
alarms. lamp lighter , e tc . 15 ft range.

OIL CAPS 16 MFD 5000 VOLT
Rare find. $9.00 each 3/ $25.0 0

51.75ZM 1000 Neo n

Alpha-nume ric key boards. E xcell ent to new in co nd it io n. Styles may vary s ligh t ly
from p ic ture. Two m odels avai lable, o ne w it h ASCII encoder in base $55.00 postpaid
in the U.S. Keyboard wi th no e ncod er in base $35.00 postpaid in U.S .

K EY BOARDS
$35.00 & $55.00

CHARACTER GENERATOR SETS 550
6 4 b it ASC IICharacter Genera tor Ie sets.
Vert ica l scan set incl u des SK00 0 2 kit , two
MM502 an d o ne NH001 3 C.
Hori zontal sca n sets inc lu des S K0 0 0 1 kit , two
MM502, a nd o ne NH001 3C.
Mak e you r ow n C RT readou t o r use it for hard
COpy .
Either se t o nly $ 50 and inc ludes 10 pages o f
info o n cha rac te r generator s.

URC·ll WALKY TALKY
243 Me 2 way radio, hand he ld , measures o n ly
3x4 inc hes. Used fo r surviva l in downed ai r
c raft. Can be co nverted for other f reqs. URC-1 1
$ 15 each 3 for $ 4 0 .0 0

GIANT 8 ·7971 NIXIES 121 with 2 soc ke ts
a nd driver b oard c o n ta ini ng hi vo ltage tran
sistors. Comp lete plug-in b o ard as removed
from o pera t io nal equ ipment . S chematics in 
cluded. Unbelievab le bu t t ru e . .. jus t $ 2 .50
fo r the complete pee kage • . , .:t72S· 10 $2.50
8 ·7971 Nixie O n ly .•..•••••• • • •• $1.00

Postage extra on above. MESHNA PO Bx 62 E.lynn Mass. 01904 MASS. 0 1904

Brand new DTL dual inline (DIP) package,
factory marked ceramic type . The price is
too good to be true. Fully guaranteed a nd
with specs.

Ie BONANZA

•

930 Dual 4 input NAND gate sim ila r to 7420
931 Clocked f lip f lop •• 74 1 10
932 Dual 4 input Expand Buff" 74 40
933 Dua l 4 input expander" 7460
936 Hex Inve r te r .. 7405
945 JK F lip F lop .. 7411 0
946 Quad 2 inpu t gate " 7400
962 Triple 3 input gate .. 74 10
15d each . Buy $ 100 wort h and deduct 10%.

H.H. SCOTT M U LTIPL EX
Solid state brand new multiplex module wi
schematic. Possibil ity of c o nve rsio n of various
mono sets to stereo. $3.00 each 10 for $25.00

RC A MEMO RY S TAC K 32x3 2x9
3rd generation. ultra compact. Measures 1x4
1/4)(7. Brand new. $50.00 3 for $125.00
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$12.95 ~
3 tor 53S ~".

Only
Poly
Paks
can
d o it l

LED MITY DIGIT 'DCM'S'
Will outperform any other
DCM on the m a r k e t today,
no t gaseous , n o t incandes_
cent but a devi c e that wilt
READ almost for life . MAN
4 , Monsanto equal.

Kit include s : 3 x 2" printed
ckt boud, with fin.
g ers tool Side_mounting
M AN_4 s o c k e t , resistors,
744 8,7475,7490, b ooklet.

PDLVPAKS
P.O. BOX ••2A , LYNNFU:LD,MASS. 0& ••0

09.99

I'l'~"'l o 15C CATALOG on fiber Optics, -rcs'. Semi's, Paris

T.rma' add p m.t&ll:e , " od's 2 5 % . R.• ~d: net ~ O ,
Pl'ton. Orden : Wake(i .. ld, Ms" " , ( 6 1 , I 24 fi_,H<2 ,1
R.tail, 16 _1 1l D.. I Csrmine S t , . Wakefie ld, Mas s.
( otl Water Stre e t I C. O. D, ·S MA Y BI; l'II0NgIJ--------------------

ILINEARO • nI!pS' .«, ..e ...r 1I 1l
......cn.....' T••• 10' D, 8-
QU...II.....TIJt:O "ACTOIIT nut: K_

o 531 Hi .I..w rat.. D9.amp (TO-5) 52.50
o 532 Micro power 741 (TO-St 2.50
o 533 Micro pow.. r 709 (TO·5) 2.50o 536 FET Input OP amp (TO_5) 3.95
o 537 Precision 741 (TO'5) 2.50o 540 70W pwr drly.. r amp (TO·5) 2.04

og

o 550 Precl.lon 723 VOltag8 r"lI. (DIP) 1.~70
555 Tlm.r 2 uSecond. to I-hr (A) . .••• • 1.
556 5 Time. ta.ter than 741C " .. 2.50
558 Dual 741 (mIni DIPI , . ,. ,. . 8 S

o 560 Ph loek loops (DIP) , 3.~~o 561 Ph lock loop. (DIP) , 3.

g
o 582 Pha.. lock loop. (DIP) 3.25

565 Ph lock loop. (A/ 3.25
566 Function g.n.. rator A) 3.25

o 587 Ton. g.n.rator (A) • .• , .. •• • • • • . • • 3.25o 595 Four quadrant multlpll.r 3.10

g
o 702C HI.graln. DC amp (TO'5) , . . . .44

703C RF_IF, amp, 14 ekt. (TO-5) .69
709C Op.rational amp (A) . , . , . " . . " .39

o 709CV Op amp (mini DIP) , ,.", .. . .;;o 710C Diff...ntlal amp (A) .. . . , . • " . . '39
o 711C Dual dlff. comp (A) . . . . • • • • • •. • '95o 723C Voltag...glliator (A) ,.... . ... .. •

O
Og 741C Fr.qll.ncy compen..tor 709 (A) .. .4.'

741CV F..q. comp 709 (Mini DIP) . lit
747C Du.' 741C (AI 1 .~:
748C F"r.q. adj. 741C (A) ,.... ... ... .

o 748CV F...q••dJ. 741C (mini DIP) .~:o 709·709 D ..al 709C (DIP) I.o 739·739 Dual at.r.o preamp 1.98
o 741 ·741 D..al 741C (AI " .. , 1.00o 75450 D.. al Peripheral driver (DIP) ... . . 8 .

( A ) TO- I:i a r DIP dual in li n e p a k

.'0 0 SN7476 . 4 4 0 SN74151 1.13." 0 SN7480 .ee 0 SN74153 1.49.as 0 SN7481 1.10 0 SN741542.10
1.30 0 SN7482 ••• 0 SN74155 1 .39
1.12 0 SN7483 1.25 0 SN74156 1.3'
1.21 0 5N7486 .49 0 5"74157 1.25
1.21 0 5"7489 3.50 0 5"74158 1.4a
1.50 0 5"7490 '.00 0 5H74160 1.79
1.50 0 5"7491 1.25 0 5"74161 1.711
1.50 0 5"7492 .70 0 5"74162 1.79
1.25 0 5"7493 .70 0 5"74163 1.79.as 0 5"7494 1.10 0 5"74165 3.50... 0 5"7495 .ss 0 5"'74180 1.10.as 0 5"7496 "0 s 5"74181 4,50.ae 0 5"74100 1.41 5"74182 1.10.as 0 5"74107 ..g s 5"74184 2.50

.20 0 5"74121 .49 5"74185 2.50

.30 0 5"74122 .6' 0 5"74192 1.75

.30 0 5"74123 .gg 0 5"74193 1.75. 4 4 0 5H74141 1.45 0 5"74195 1.19.as 0 5N74145 1.25 o 5N74198 2.65>'00 0 5N74150 1.25 0 5 " 7 4 1 9 9 2.85

3 tor

$10. 0

Sim il " r 10 M O~ I .. k 500 1, OU l ll e r fu rm~ T.. xa~ b ·
dill:i t T~I Sl Il 02 . A 4 0 _" in DU' . Ad d ." m u1t il'1i .. ~,
s u b trac ts and d i,·i d.... U~.. ,,· ilh '"..el1: m enl
readoul s.' ~i"j.. . , and LE D'• . W" include a c b.. 
matics, ins tr uct iona t a hu il d calculat"r,

"OP" AMPS S"r any :J
O...c.l ..tlon T..... 10"-

SltDe' 723 V .,Iator TOS $1.00
HI·~o....anc .. a p . , , .. .. ,49
Volta•• f.1l0••rTOS 1.19
H volt Iator TOS . 1.49
P volta•• r lato. T05 . . 1.4.
SU r 741 . . . . . . . . . . ••
s.. r 1.. ~ TOS _ .. . 1 .••
SV 200 V. r I._ T05 •.50
5V I p V. r ••ulator T03 , 2.215
Du.. 1 1..-..1 ".ly Tos . .••
AGe: __Icll ..op p TOS .. 1.4.
AM_F"M 55. If "tTlp Tos 3.7$
.:z W.. tt..... Itler 1.215

Lei,'·'est Selection TTL Icr,
B'A"d I'll. ... 9" "DIP" Packitll". Ord"" b y ty p e Ilumb,,~ ! S pec " h.. ~ ts o n .eq u.. st " O NLY" c,;",;;;;

'HAM' UHF 400 Me
HIGH POWER
TRANSISTORS
By RCA or e q ual 2N36 32 . 0"1)
NPN, 2 3 w a tts , 3 amp~.

'00-60 case. w ith s tud mt lt , $3.95
VCEV m a x 60,

WIII.WRAP 0 7ge ..ch
INTEGIATED CIICUIT
SOCKETS 3 tor 52.00

INTEGRATED CIRCUIT SOCKET~

a .., An, S - T"ke 10./. Dlsco....U
lJ 14.Pln, dual In line .. 5.45o 16.Pln, d ....1 in line , . . 50o TO'5, 8 or 10 pins .. , .29

NATIONAL

1-]2 . DIGIT
"CALCULATOR

ON A CHIP"

Trp"
LM-300
LM·:JOI
LM-302
LM·3~

LM·30S
LM·307
LM _30.
LM·30lJH
LM·:Joe.
LM-3S0
LM_370

o LM·373
LM_3.

H DIGITAL CLOCK ON A CHIP"

O~', $14.95

D On ly
$5.95

Incl u<l 0'5 S N7 4 9 0 . d ..c _
a d e c o unt.... SN 747 5
lat"h, S N7 4 41 Bell d e
code. dri ".,r. 0 . 10 ·9
Nilti'" t u b " . instructlons .

EPOXY
FULL WAVE

SILICON
BRIDGE
RECTIFIERS

PIY:Z .",p .......p
50 0$." O S ."

100 0 .7' 0 .••
200 0 ••s a 1.2$
aoo 0 1 .1 ' 0 1.50
.00 0 1 .3 50 1 .7 5
aoo 0 1.5. 0 1.8S

1000 0 1 . 7 ' 0 2.25
( '"d" : 2 .mp T"· ~ Ca'"
• Amp 'i> x Ii , x 1/16 ' Q

3POT
E .."eU" n t for "HAM" US" WI antenna " w it " h lng •.iat"hi~g,
t ......mit.•e""iv", "tc.. and 1 00 's of comm".''''al .or ' n_
d U8 triai Us.. .. In cl .. d es plastic d ..s t -co"e. w ,th d Ulgr.m
and ho okup in lo, 11.pin p lug_in bas", Contact~ mov a b l..
g old f1ash..d silv.... s t ati onary o ..erlay, w ith s ' I..... cad;
miu m oxide m ovables . All contacts 10 am p 3 P DT. C~l"
data,1l 6VAC 22 60 ohms, 1 7. 6 rna. 12 VDC 21 m '. s
168 ohms, Size: 21/." 11: I 5/16", Wt. 4 ou, Ce n t e r Illn

LE·D··RE~~~~:~M;:~~';~;5 ~lED
0-9 plus letters, 11 ,_ $U, , :J-
for SN7446 or SN74~7" T IO"'"
S n a ps in 14 _pin DIP Thi s d isplay is excellent far
s o c k e t. 3/. x 3/s x 3/a " , ~ s m a ll p ortable ele ctronic s .
characters: 1/. x :V" ," , s u c h as DVM 's , c a lculato rs,
5V, 20_mil s per s e g . etc. Equivalent t o Monsanto
charaelers : 1/. x a /16". MAN 3 A . O p e r a tes fro m 5 V.
Famo.... MAN-l type, 2 0 mi lliam p e res, with 4 7o Sock.ts .50 .a. ahm dtopping resistor .

~:~:.

" 0.', $3.95
MAN-4 EQUAL

LED 7-s£aM£'7
READOUTS

0-9 p )., 8 l "t tl.·c~ .

Sn"p ~ ill 1 _1 _llin lllf'
~o" k .. t. ' .• " " '/~ " X 3._.. ".
S V l Orna, wi th d .."irnal
point . Like MAN· 1o So....., , .... abo"., SO<:
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STA FF
I.

READERS
I.

-

Simple construction projects
Complex construct ion projects

Genera l interest art ic les
Humor articles

Specialized co lumns
Operat ing news

In this issue, do you think there is a need for
more

P lease use the fo llowing space fo r comments on t he
articles and newspages in this issue. If you have a
specific idea of what you fee l would improve 73,
p lease send it to us. If you have two ideas. the
space below will probably not be sufficient. 10
stead of attaching a separate sheet (whic h would be
bulky and awkward), you can vastly simplify the
process by buying another copy. This second copy
shou ld be kept in a safety deposit box as insura nce
against fires, f loods and thefts by no nsubsc ribers.

=

•

••••
: VT III,
~,

•

DIODE
TEST

•••

,.
• MEG

CT NOT USED

002 _002

'0''' ~=:;,.
'0''',.

lI ~V

w
tx
o
::E

., 2N3000

+ +
400,.

INPUT 1000 .00
10K OUT'",F

V, V.
12 .7 V
I.

A circuit for testing characteristics of "bargain
pack" diodes. The transformer is 600-1 OOOV CT
and the two diodes in the haIf wave circuit are
1000 PIV. The filter capacitor should be approxi·
mately 40 J.JF 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 Jess than 3V indicates a good
diode. No voltage indicates a shorted diode.

A power supply for a transistorized transceiver.
Since dgs tend to draw much more current when
transmitting, the transistor in the power supply
must dissipate more current. The use of Rl lowers
the amount of power dissipated and enables a
smaller inexpensive transistor to be used. Choose
RI so the total voltage drop is about 2 volts. Rl =
(Vi Vo 2V/xmit current). Thanks to
WA3EEC/l.

",v

$ HI [L Dt:D

"'"mw .
(ADJUST FOR TAlll~ OESIREOl

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 con trols tail time. The values shown
will not respond to quick button pushers also.
Thanks to WI WJR.

Do you rece ive 73 from su bscript ion 0

newsstand 0

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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LINEAR AMPLIFIER '

The Tempo line is available
at select dealers throughout the U.S.

THE TEMPO 6N2 THE TEMPO RBF-l

li::.-.!:-=.,- ,
~

For 6 and 2 meter amateur Dual meters continuously
ope ration . 2000 watt s PEP mon itor output powe r and
input on SSB or 1000 wall s SWR during transmissi on .
input on FM or CWo Com- Oilers tw o power scales of
pletely wired in one small 0-200 and 0-2000 watt s
package wilh an internal plus operation f rom 1.9 to
scue-stete power supply , 150 MHz. Tempo offers this
built-in bl owe r, and RF combinati on in-li ne SWR
relative power indicato r. bridge and watt meier al a

$595.00 surp risingly low $29.95.
Pritn subittt to ch:lnce WIthout nonce.

Sma ll but powerfu l, reliable but inexpensive, this
amplifier is another top val ue from Henry Radio.
Using two 8874 grounded grid triodes from Eimac.
the Tempo 2001 offers a full 2 KW PE P input for
SSB ope ration in an unbelievabl y compact pack
age (tota l vo lume is .8 cu. ft .). The 2001 has a
bui lt- in so lid state power supply, a bui lt-i n antenna
relay. and built-in qu ality to match much more ex
pen sive amp lifie rs. Th is equipment is tota l ly com
patib le w ith the Tempo One as wel l as most other
amateur transceivers. Comple tely wi red and ready
for ope ration, the 2001 includ es an interna l blower,
a relative RF power indicator, and full amateur
ba nd coverage from 80-10 mete rs. PRICE: $545.00

THE
TEMPO

2001

$349.00
5 99.00
51 10.00
$ 99.00

_...
.. ~.. -~.

:~--
THE

TEMPO ONE
SSB TRANSCEIVER

l ook a t the specifications .. . look at the pr ice tag ...
ask any of the thousands of Tempo ON E owners
about its reliability ... and the reason for its unparal
leled popula ri ty w ill be obvious. The Tempo O NE
is now the proven ONE.

FREQUENCY RAN GE: All amateur bands 80 throug h 10
meters . in l ive 500 khz, ran ge s : 3.5-4 mhz ., 7-7.5 mhz ., 14-14.5
mhz., 21-21.5 mhz ., 28 .5-29 mhz . (Cry st als optionally avai lable
lor rang es 28-28,5, 29-29.5, 29.5-30 mhz .)
SOLID STATE VFO: Very stable Colpitts ci rc ui t with tran sistor
bu ffer prov ides l inear lun in g ove r the range 5-5.5 mhz . A
passband f ilter at output is tu ned to pass th e 5-5.5 mtu .
range.
RECEIVER OFFSET TUNING (CLAR IFIER) : Provides ± 5 khz .
variat ion of receiver t uning wh en switched ON .
DIAL CALIBRATION : Vern ier sca le marked with one kncn ertz
di vis i ons . Main tuning d ial calibrated 0-500 with 50 khz . points.
FREQUEN CY STABILITY : Less than 100 cycles after wa rm-up,
and less th an 100 cyc les for plus or minus 10% line volt age
change.
MODES OF OPERATION: SSB upper and lower sideband, CW
and AM .
INPUT POWER: 300 watts PEP, 240 watt s CW
ANTENNA IMPEDANCE : 50-75 ohms
CARRI ER SUPPRESSION: - 40 dB or better
SI DEBAND SUPPRESSION : - 50 dB at 1000 CPS
THIRD ORDER INTERMODULATION PRODUCTS: - 30 dB (PEP)
AF BANDWIDTH : 300-2700 cps
RECEIVER SENSITIVITY : YzIolV input SIN 10 dB
AGC: Fast attack sl ow decay lor SSB and CWo
SELECTIVI TY: 2.3 khz. ( - 6 dB), 4 khz, (-60 dB)
IMAGE REJECTI ON : More than 50 dB.
AUDIO OUTPUT : 1 watt at 10% d istort ion .
AUDIO OUTPUT IMPEDANCE: 8 ohms and 600 ohms
POWER SUPPLY: Separate AC or DC required . See AC
" ON E" and DC1-A .
TUBES AND SEMICONDUCTORS: 16 tubes. 15 diodes . 7
transi sto rs
TEM PO " ONE" TRANSCEIVER
AC/ ONE POWER SUPPLY 117/230 vert 50/60 cy cle
DC/l-A POWE R SUPPLY 12 volts DC
VF-ONE EXTERNAL VFO

Henry Radio stores
can nOW supply
the complete line
of Yaesu equipment. Mra~~'1&~rJAro

· II/'OW Ol,m,,, BI,d .Los Ang. 'es. Ca'" 90064 2Il1477 670'
931 N Euchd, AnaheIm. Calif 92801 714/7729200
Buller, M I~OU rl 64730 816/6793127

" l\'fI"d'_~ I-aT!!' ·., ' O ,., ' rlhtltQr oJ Amo/..... r Uadw Equ' p m f' n'"
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